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PCT/ US97/ 02219 HUVAN ANTI BODI ES THAT BI ND HUMAN
TNF[ err] Background of the Invention Tunor necrosi s
factor a (TNF[err]) is a cytokine produced by nunerous cell types, 5

i ncl udi ng nowe9#231and nacr ophages, that was originally i deGTAUSY®&21Based
on its capacity to induce the necrosis of certain nouse tunors (see
eg., AOd, L. (1985) Science 230: 630-632). Subsequently, a factor
ternmed cachectin, associated wi th cachexia, “was shown to be the sane
nol ecule as TNF[err]. TNF[err] has been inplicated in nmediating shock

(see e.g., Beutler, B. andHOMANANHBGDIESTHATBINDG HUMANTNFy 57: 505- 518;
10 Beutler, B. and Ceram, A (1989) Annu. Rev. |nmunol. 7:625-655).

Furt her nore, TNF[ err! has been inplicated in the pathophysiol ogy of a
variety of ot her B U ention 5nd di sorders, including sepsis,

i nf feCt i ons, aut oi mmllﬁlxﬂdﬂ&ﬁ&ﬁﬁSfaﬁd’r&ﬁNF&?isﬂ Mﬁdﬁﬂdl}cﬁby méhétous cell type 2
graft-versus- hos e . £1.a to ine
Yoo o0, " 37 nclaB R ok RE el sheropbtes Bty orip Bl igenrned baded o s o
Publ i cati on No. mmmmxmwnwom&mmmem(smmld,l,m%sm&m
ﬁnnu. gev. ! mmngm 335@63&; . 18ubaequertiy? @ Saotor termed Kaehectﬂﬁf, tﬂshssﬁé 11, %%s
nnu. Rev e har u ro

nunan TN err] (WPF%W‘*&‘#&PW TN i es Boon ippliptbingmociating

t her apeuti ¢ st r ashogk ésse hav BewtlenrB.dwd Cyrand, A.(1988) idong. Rev. &mmﬁasms-m\lFa
ﬁctlwbty In 0ar Bbﬂl&-éganélﬂéﬂaﬂ?,qﬂ%.‘{ﬂ ﬂBmPRW néynﬁls@stias $HaF| Q'f[f[]”
ave been soug as,a teans to Ln err]actl OIE e
earliest of suc h@ﬁ?.hm)'aﬁeg pﬁggglgs of8 aq'%ﬂ{?t[aﬁdwwnémsg
secreted by hybr tndolisesdeps, apthtdalt sepsisninfections, puoinmysediscaatesnransplanorejestiond
with hTNF[err]: aff K3l 8 Ci
USA 82: 3814- 381@ mﬁ%ﬂsg _% s%“g; M°é ’B‘?%)'é Jl%%@gﬁkme;&%ﬁaﬁ
Cormun. 137: 847- 854 Patep 024 1o PF%%M oo 50610 6.2
Fendly, 25 BSMBlbYMx!eller(agaﬂt)IVt;ﬂhJRiQMZﬁArﬁﬁQWGmmml 1_05411-452 Tekey -
(1990) Cytokine R:l&dCerami, ALA994)Hriu. RAL $foH. E gg%g%)?l 024 to Moel ler et

al .; European Patent Public by Wl |l ach, D.;
Eur opean Patent Appl i ?P?sﬁﬁ?éﬁg‘w!!\gh"iﬁ’fw odBTNFa)ip a varietygf jumen 5| -

Eur opean Pat ent Mdmahempeuﬁbstraﬁ‘gﬁhsm& ti2en desigried td inhibitdr cowrteradt K\INF®hi | e

e (e.5., Zg&' R i WéWﬁ%‘@'ﬁE@‘?@%WJ LA

activity, e carl suchangibodies were W|th
admi ni st rat i on omomtmoelnnalbmbods:s(mAbs}nmteds:ydiybﬁdomWépared fronser um hal f
life, an inabilifkhphSeytdslofafide i &%&“&HWF&“ &&% pletel‘tgfrgl%?!’r({c I%atl

“h & hunan (¢ he e SR AE oTA3h e mmim“e BiopBRes. 35
In an attenpt t cCommue 3847854 Hikl, Metads(mhtl.e_ﬁhmunfoh m&%’SWGQVFWI)ﬂ, ne
ant i ?odl es | 05 hUBBNSer ol 19875 HOBYiionb Q563 70k Morllld, BOZ} 851980 e 2:162-
genetically engi ﬂﬁe{lesd Patent No. 5,231,024 to Moeller ez al ; European Patent Publication No. 186
833 B1 by Wallach, D.; European Patent Application Publication No. 218 868 Al by
Old et al.; European Patent Publication No. 260 610 B1 by Moeller, A., ef al. ). While
these mouse anti-hTNFa antibodies often displayed high affinity for hTNFa (e.g., Kd <
30 10-°M) and were able to neutralize hTNFa activity, their use in vivo may be 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
an unwanted immune response against the mouse antibody in 2 human (the "human anti-
mouse antibody” (HAMA) reaction).
35 In an attempt to overcome the problems associated with use of fully-murine
antibodies in humans, murine anti-hTNFa antibodies have been genetically engineered
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to be nore human-like." For exanple, chinmeric antibodies in which the

vari abl e regions of the antibody chains are nurine-derived and the
constant rewoom9ef the ant i body chai ns are human- derdvisg7oz/e been
prepared (Knight, DM et al. (1993) Ml. | mmunol . 30: 1443- 1453; PCT
Publ i cati on No. WD 92/ 16553 by Daddona, P. et al.). 5 Additionally,
humani zed anti bodi es, in which the hypervar able domai ns of the anti body
vari abl e regions are nurine-derived but the remainder of the variable

regi ons and t heto be more Ymtiahdiky. "Wlemh{;nah&nﬁbﬁx&suhﬂﬁndﬂhbvmhbl&ave

al so b)e.en pr ep%&ggégf%—e Mh&ef&{ahﬁ@re munne-&gwem&ﬁéé&néﬁﬁtz@émgg&tﬁod, es

et al However ecause t

still retain scAntibedychaias sehumanueriveds bavedesn prepasgd (Knight:D.Mh er @ (199aMeled
i mune Irfaact | ONimmizinel. DOIR4B-PAB3E Pcnnmnmomw Warg2/{ 4358 by Da]ge&ial | PE., et al.).
especi a en [1,0 Qr oni -
ol cat | ons. o AGREdAS, bRk lfbodied 3 AR B D PErvofarde contalts T Bty o
al . (1994) Lanc@muwslmgremwe-dgrw%bmtheremamﬂgr of thet vaikble tepéms pnd gha c et
344:1105- 1110) . antibody constant re &s&@ﬁﬁﬁ%@%ﬁﬁﬁﬂ&o BeBR pRpred W@ﬂg?{%xc&tﬁn

e 08 O KNSR b B0 i B s B OBR o nce

such an agent dhvenanizesantiboties still xetain mmmmsqmpesethemmr magselcbnfanr

prolonged 10 RAVah@d SmmERECHIANGE hamah arﬁilélﬂﬁ@ﬁé HYEARbcdb Nl €1 1]

P b, LS Bl AR e RIS o oS
| munol . 152: 5w:mmatmmamsammnmmﬂcml c(m99m Lambmmsarxzmmm4

AUt oant i bodi b5 ware M boy RGeS TAON DT ? o Tor NTNELer 1] that s 100
low to cal cul ate by %B‘ﬁ&é’ﬁ&ﬁﬁg mé enf ko ‘I"Bs? §8ﬂ?ﬂf@

hTNF[ err] ah$l vehimericor humagipédantibodies) wanld becantentife] ychunjani anti+shd™NFocantibodyyi ci t y
(see Boyle, et silcesudhibn’a@ent shEUI® AYEicit the HAMD&ereﬁdiﬁ even Hustd 'fogl E&b’i@@ed
hybri dona teChg"&('I‘B& ends lég@ he n 5 ?’&&%e I n %@ H
peripheral blo “‘bli %e&l}g gihaxe becn prepared psipg
hTNF[err] . hxmmhab mmmmac&mhal’e et J(1993) Gellaleraensl. |_15ﬁ:366>§6&;ga| nst
IhTNF[ elr r] in fll ?ufa ﬂcg%s) Cell. 9:5&93&8@%69&8: ; Biro P?At&&%@%p il f'eJ 5ol
nmuno
10B: 447- 452?‘? f §f°n f@%a‘g%b}ﬁ &Yﬁﬁiﬂélz #“"1(&"& {'Yq’g'“maﬂié d991) J.
| munol .  Met hoduonbgRnalastoartiodies Gvere reportedAbherermtafﬁmytfor hiBNE that \}vamour ring
human anti - hnTNRbg®é I:alé’cﬂité EdRentisHal ﬂeﬂﬂﬁd I8 &Pbthi 9& ) & 4
ant i body Reconblﬁg NFW aﬁ}%nﬁ thﬁ?’"’&““’ 24?3% fﬁeﬂ b brere
relatively | owWf "9’"? zeéx 1 °e eﬁ“ﬂsf"ﬂff’} Moreaver; ¢
Klerr] 10[err] thesjceesspfthhhumpan hybndomneohnmue ddmnlds(t@onﬂiqnahsal pfesEhce imt aI
(1993) EMBOz¢ " Mgwﬁfé}al bi&%ﬂi{m éJB ucmg au%nt’iﬁlﬂie& sﬁ&kf&tfoyml-‘& ast
di ssoci ation ki @er{am stu dlesm% L Rrum g toarXxboc%es Lh’ltb?lpa in human subjects
(Fomsgaard, A., et al. (1989) Scand. J. Immunol. 30:219-223; Bendtzen, K., et al.
(1990) Prog. Leukocyte Biol. 10B:447-452), whereas others have not (Leusch, H-G., et
al. (1991)J. Immunol. Methods 139:145-147).

30 Alternative to naturally-occurring human anti-hTNFa amibodies would be a
recombinant hTNF« antibody. Recombinant human antibodies that bind hTNFa with
relatively low affinity (i.e., K4 ~10-M) and a fast off rate (i.e., Kogr ~ 10-2 sec-!) have
been described (Griffiths, A.D., ef al. (1993) EMBO J. 12:725-734). However, because
of their relatively fast dissociation kinetics, these antibodies may not be suitable for

35 therapeutic use. Additionally, a recombinant human anti-hTNFot has been described
that does not neutralize h'TNFa activity, but rather enhances binding of hTNFa. to the
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35 therapeutic use. Additionally, a reconbinant human anti-hTNF[err] has

been descri bed that does not neutralize hTNF[err] activity, but rather
enhances binding of hTNF[err] to the WO 97/ 29131

PCT/ US97/ 02219 -3 -
surface of co¥@9729¥ enhances internalization of hTNF[err] EEFYSIOPIIA & et
al. (1994) Bi ot echnol . Ther. 5:27-45; PCT Publication No. WO 92/ 03145
by Aston, R et al.) Accor di ngly human anti bodi es, such as
reconbi nant human anti bodi es, that bind sol uble hTNF[err] with high

affinity and sl ow di ssociation kinetics and that have the 5 capacity to
neutral i ze hTNF[ esurfaceanficeNs ang enhances idiermplizafid pENTFa (lidbury, Ayeral (x9%)ty (in

vitro and i BoMLmR), mads&w% ?Cﬁ']mbﬁei%ﬁﬁo% 92911%%9;«%1 ﬁre@‘aff i1l

needed. Sunmary I s 1 nvent) o

nven
provi des human anti bo&"ég’dmﬁfyeL W%P@G%ﬁfﬁhﬁm"mmt a&ﬂwdﬁféoﬁhﬂsbmd
that specifical | ysohiblechTINF chvwriniehighlaHfjrityrahd slbivalissotiativmckineticoind that haveset i on

glr gs (;CI ati ggarkl ﬁt Wo Q%“Qf‘&q*@@’& MTEFL‘%J‘%E Wﬁ mdqf'ﬁda%!}d gly @p&;ﬂé | ow

i ncl udi ng hTNF[ er J'FWH@@éﬁhmﬁt‘B‘)mﬁﬁFin‘(cPth% vi vo) and
hTNF[ err] -i nduced cellular activation. Antibodies of the invention are
further H ﬂe emi ing to hTNF[err] but not hTNF[ err]

(1 ynmphot oxi n) an ability to bind to other primate
TNF[err]s and non- pri ridisdnveuripe provides humenantiberies, prefrsghly,recombinant kifnan r | .

Th;a 3”2. | §)0d| e$00fanhbéﬂ1¢sl,’lﬂﬁf‘§pbﬁﬁcal dmofmidanmt mﬁamq:omaafmg@iveeﬁodﬁ@‘l
anti bo or can gompr

F(ab' )2yor scFv °’F$e§ggr%§§:&%ﬁ' “bbi?lnggﬁlgﬁ %% %ﬁ‘g‘ﬁ{“"g,‘fﬂ‘ﬂﬁffdof
the invention, tcpmeutrabizing h Zgvity, lmllgchng kN¥ForindDRg! aytoresicitydlémyitro sihiy
the anino at(‘.:lh d S ey BEh TNFSidubdd ésmna?:aeﬁm.@ AntibodiBEit e faléition Qﬁ?ﬁnﬂﬂm n
conprising the a uence e
D2E7 anti body ha;ghg'gf'tg e?bi’ﬁ’g‘ g/tgthiggla hﬁ%"{ﬁ Hﬁﬁ‘éﬁhﬁa 'Y?e‘h

ani no acid seéﬁnerﬂbﬂ“b@gmq@mmmm%ﬁ amy-pmnrat iin bdditioretgihyman
(HCVR) corrpmm ng the am no acid sequence of SEQ ID NO 2. 25

| n one enbodi nent, ion QVi des an,li hunan ti or an
ant i gen- bi ndi ng port| @98 fﬁ'ﬁ |b§§gLF &ufLle F%‘S¥] Wi th
a Kd of 1 x antibgdy) pf camcgmpnmhaamazmsn[-bmdipg pextion (g sa Bah, Feb')p oxscFv

10[err] s[err] Orfrdgﬁﬁﬁt iménlﬂoa kritib68y of the invEiibARANEELO A RGE
and neutrali z g;’ I ot OXi.Ci t

dar d
1020 assay w f nFOREFiRE ?é\eaw*mc ERgRe BPSEOIEYO: 3 4
i sol at ed human 3dleam dmnanmganﬂm&amgmpmdtsemhaﬁﬁﬂ JDNO: 4.
di ssociates f rommbﬁﬁﬂlyTﬂlEﬂﬂEV]anﬁbdd?lﬁsKh t'chain vmabl&fegé quéOk%J&pr&h&rxﬁé

Cesshbre o fiRfad foghdt REsrO e e =) SR abi reton (HC

ant i gen- bi ndi ng ;yempnsmg theamang acidsequengk of SEQ ID NO: 2.

25 In one embodiment, the invention provides an isolated human antibody, or an
antigen-binding portion thereof,, that dissociates from human TNFa with a Kgof1x
108 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« cytotoxicity in a standard in vitro
L929 assay with an IC59 of 1 x 10-7 M or less. More preferably, the isolated human

30 antibody, or antigen-binding portion thereof, dissociates from human TNFa with a K g
of 5 x 104 57} or less, or even more preferably, with a Kogrof 1 x 104 571 or less. More
preferably, the isolated human antibody, or antigen-binding portion thereof, neutralizes
human TNFe cytotoxicity in a standard in vitro 1929 assay with an ICsg of 1 x 108 M
or less, even more preferably with an ICs9 of 1 x 10-% M or less and still more preferably

35 withan ICsqof 5 x 10-10 M or less.
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human TNF[ err] cytotoxicity in a standard in vitro L929 assay with an

ICerr] of 1 x 10[err] M or less, even nore preferably with an
ICerr] of I x 10[err] Mor less and still nore preferably 35 wth an
IC[err] of 5 x 10[err] Mor |ess. WO 97/ 29131

PCT/ US97/ 028697129131 PCT/USIT/ER219

I n anot her enbodi nent, the invention provides a human anti body, or antigen-
bi ndi ng portion thereof, with the foll ow ng characteristics:

a) dissociates fromhuman TNF[err] with a.?ﬁerr] of 1 x 10[err] s[err] or

| ess, as determ ned by surface plasnon resonance; 5 b) has a

light chain CDR3 dOHﬁhﬁbtR&ﬁmbbﬁihﬁﬂt.ﬂiﬁnﬁﬁh&QpﬁOidésﬁmbéﬂ oEddigen- | D

NO 3, or nodif Egm§ ani ne substltutlon at

position 1, ﬂl&ﬁné @%P“J\Roti}‘ %’ﬂéwf"g *‘f’g‘éma%%er vat | ve am no acid

substitutions at pogotdr@matgsfrenhnma@muwnhmx&mﬂdxw g or less, as

has a heavy chademb ¢ SUirfce tesh he am no aci d sequence of SEQ 10
ﬁ%&ﬁ xﬂﬁcet

D NO 4, or nodi fi [, a singl e al ani ne, substit n
position 2, %g m’éﬁ%a d‘ﬂ?‘x'l %EF‘B?I@“’PB“FWE‘I‘EB i ve
am no acid sub§DNQt3.®nm0dtﬁedfr°meile§lﬂraﬂnglﬂalaﬁneﬁ;bsﬂnn&)atlﬂsmdil

and/or 12. 4,5,70r8or n@t@f@é@dx@é}w m&@&; a?g& ng
portion thereof %Pgso .%ﬁs : from mjman TN%err W th kﬁﬁghtg 21%5
10[err] s[err] oF Y% Stil| nore preferably, the 15 antibody, or

ant i gen- bi ndi ng por tc) duas & heavy obain EDRSalomaineconiprising thewmiind Ml e¢qubncsiof BEQ
Klerr] f

enbodi ment l?héb ﬂﬁowgig{]ohuﬁ&?{o S Ifﬁgﬁf‘llba'a[s%%e alanme S\lbgtltYlﬁ&l ﬁ%hﬂgﬁl
ant i gen- bi ndi ngB ogté] H’l@‘? Pr WI@ YF%W%%FW@‘W"&SM@S%WH si ng
t he ani no mesitions2Guér5c 6, £, BEQ aRdAK12.3, or nodified from SEQ ID NO 3
by a single 20 ala fé@? wth
an HCVR havi ng CE&SW:&@I) xﬂgﬂdﬁ&ﬂiﬂo :@8&‘ H% I%p%mé' m%e%algen%[elgof SEQ
ID NO 4, or rmt?ﬂ“f‘ an TiiFe off 01| s 3 oplgssy Stillraore peeferab

substi t ut i oS atanfiberdyt orcamtigen-Bindigg pbrtiofi thefeof, Wissdélates frarh huivas Q'N!-‘a with a Kogr
preferably, thq,fl*cg\/ﬁ-d‘yr{,,l]gsr has a CDR2 domain conprising the amno acid
sequence of SEO I D NQ 5 t he HQVR further has a CDR2 donmi n
conprising the ani nd® ¥gtiage aﬁ’é‘v‘?& dhejpvegtion prevides a human aqtibogy, opan

preferably, t hanti@wbtﬁdm;pm:ommﬂeﬁbﬁhtmmhavmg Cnmrdoﬁiai‘tg:otdmsﬁglﬂw acid

e of SE ng the
Z?nQEgn;C d i@q?:ﬂr:&wi:éu%g of‘%okgﬁbr?ﬁr Robifs ﬁ'f)m SEQWO%A@; 9
enbodi ment, “th Iabﬁ?séfé‘é‘ lafs 3-J6r & and withanHGVRihawimg aCOR3 o an
22t Lgﬁgebgpdisggiormnmﬂshg teciminovacid sa;nedce\dRSEerﬁrNei 49r h’hﬁ:ﬂ%&fm SEQ g g?
S BN e i e R
chain const ant s pnising the amino acid sequence
of SEQ ID NO: 5 and the HCVR further has a CDR2 domain comprising the amino acid
25 sequence of SEQID NO: 6. Still more preferably, the LCVR further has CDR1 domain
comprising the amino acid sequence of SEQ ID NO: 7 and the HCVR has a CDR1
domain comprising the amino acid sequence of SEQ ID NO: 8.
In still another embodiment, the invention provides an isolated human antibedy,
or an antigen binding portion thereof, with an LCVR comprising the amino acid
30 sequence of SEQ ID NO: 1 and an HCVR comprising the amino acid sequence of SEQ
IDNO: 2. In certain embodiments, the antibody has an IgG1 heavy chain constant
region or an IgG4 heavy chain constant region. In yet other embodiments, the antibody
is a Fab fragment, an F(ab'), fragment or a single chain Fv fragment.
In still other embodiments, the invention provides antibodies, or antigen-binding
35 portions thereof, with 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
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region or an g4 heavy chain constant region. In yet other enbodi nents,

t he anti body Is a Fab fragnment, an F(ab')[err] fragnent or a single
chain Fv fragnent. In still other enbodi ments, the invention
provides antibodi es, or antigen-binding 35 portions ther eof wi th an LCVR
havi ng CDR3 dWR#7R93bnpri sing an ami no aci d sequence sdAITYSEHRPM t he
group consisting of SEQID NO 3, SEQID NGO 11, SEQID WO 97/ 29131
PCT/ US97/ 02219 .5- - 5-

NO 12, SEQIDNO 13, SEQ ID NO 14. SEQ ID NO 15, SEQIDNO 16, SEQID

NS 31 5315 Mol BRI NG, skt Dk il Sl 53 |

an HCVR havNOgl3 SEQRD NOnt8, ISEQUIIPNOs 19 §EQIDINON 20, zS(EQiIDBNQUEH@EQ ID

O SO S S B A o
32, SEQ ID NO 33}C¥Rdayinep@DRYdomain comprising:an aming\esid sequence selected from the;
yet a?ot herbengodgrmamrshsgoﬂmmm nrmmxszmanmmm R8SEQ mNd)Qé

INF[err] but not ﬁ%“&%ﬁ%%ﬁ?i‘?ﬁ%'*%@i#é{@#ﬁ%@ C?‘é?e#éﬁb% 40

enbodi nent, the anti gen-bi ndi ng portion thereof,

neutral | zesdfdhte act:vuh a%oih;iugrl\iatboﬁ M th invertioHPRIIRS thanlsolatedmﬁﬁnﬁﬂi?)oa f
east one addi |ona ri e e, grqu S |ng 0
baboon TNF[err “‘}m:%‘“ﬁ R‘S#Bfgﬁg“eﬁﬁﬁf ?‘éﬁ'ﬁ?“%@%‘?‘?
Pref erably, % human 'ﬁ‘ﬂfﬁ G!mnhosmtd immplemdembodxmemcﬂlehum aritibady,lozas t
one non-pri rrat e T&ﬁgﬁf-ﬁl}:dm Portidy MBRoE, nebifalibes th?ﬂ&lvﬁyl%?ﬂmm TRE, chi

| sol ated human a gr ant 'aﬂgin_b' ndi n %Mﬁ%{etﬂgere Bémﬁwggfhe

neutralizes the a

i sol at ed h uraleora FINFds.caarmoset TN, gmmvlgud iTANFopadirhesns TNEa o Bfeferabig,ahe
neutralizes the aéhhb&dytdlsd?tfeuﬁél&es the achﬂ@%[f@flé&st oﬁéhdﬁ%mﬁ’ﬂ@ﬁ?& For example, in

por 1 on 1 her o37, e eRRRFER okisined R mipofs of g™ pReing porion sreot,

Anot her aspect ofammrﬂmﬁﬁmaﬁt\pvrqf&amm TNFasuln mﬂleambdnho;dmemllhsmaiwﬁdl ng

the ant i bodi jggnanQ@hti ibh @efeof, s0

preferred nucl ei c.gg]_cl d, of en l nc Qf %ﬁ%‘wha gt he
nucl eoti de sequen e’“’%ﬁ%’ Y, OLADtigeEn-bi
preferred nucl ei mmhmﬁﬂ@nmm@wmm}mfwsamFEY HCVR, has the

nucl eoti de s eggence s DGihet Bspbé tfwﬁlﬁ 1%\*&%&6'11 ﬁEﬁc?!s% NQle’i(l? ac:@ﬁmxeB?&p&?u:Eg%e
Cventson, and bRk o et ylon POERs gL e SFLat, o PG ABRge AEA T the: o
al so enconpasveationyencdding 2D2BT LGNR, bas the mucleetitioskguence shkmig Figuze 7 and
anti bodi es of thesEQUPNO 34 Another ka&kédtn%kiaqc*dfb?utéqﬁenﬁ%, leficdding ¥92E7
Irrgtlﬁgfjls()?or i nh| ?Vﬁghaﬁm geq&enpce s%tow%fm%pg%ré dnééé)ﬁ) R]%r§7a| ns to
25 Recombinant expression vectors carrying the antibody-encoding nucleic acids of the
invention, and host cells into which such vectors have been introduced, are also
encompassed by the invention, as are methods of making the antibodies of the invention
by culturing the host cells of the invention.
Yet another aspect of the invention pertains to methods for inhibiting human
30 TNFa activity using an antibody, or antigen-binding portion thereof, of the invention.
In one embodiment, the method comprises contacting human TNFa with the antibody of
the invention, or antigen-binding portion thereof, such that human TNFa activity is
inhibited. In another embodiment, the method comprises administering an antibody of
the invention, or antigen-binding portion thereof, to a human subject suffering from a
35  disorder in which TNFa activity is detrimental such that human TNFa activity in the
human subject is inhibited. The disorder can be, for example, sepsis, an autoimmune
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30 TNF[err] activity using an antibody, or antigen-binding portion

t hereof, of the invention. I n one enbodi nent, the nethod conprises
contacting human TNF[err] with the anti body of the invention, or

anti gen-bi ndi ng portion thereof, such that human TNF[err] activity is

i nhi bited. wo®refsmer enbodi nent, the nethod conpri ses adnpcuressenzzayg an -
anti body of the invention, or antigen-binding portion thereof, to a
human subj ect suffering froma 35 disorder _ in which TNF[err] activity is
detrinmental such that human TNF[err] activréy in the human subject is
I nhi bited. The di sorder can be, for exanple, sepsis, an autoi nmune

WO 97/ 29131 disease {e.g., theumatoid arthritis, allergy, multiple sclerosis, autoimmune diabetes,

PCT/ US97/ 02219 ayioimmune uveitis and nephrotic s drome),an: ecno disease, a mafign ancy,

di sease (e.g., rheuggttmd arthrllP egﬁg |pesc ér03|§

aut oi mmune di abBRB 'e-'ec“%ﬁ’(ﬁ“?ﬁ?ﬂﬂé“s&%ﬁ igease, a gulmonany W%}ﬁmﬁﬁ?fdeﬁn
i nfecti ous di seasintestinaidisoglenoracardiac disardeanspl ant rejection or
graft-versusshost disease, a pulnonary disorder, a bone disorder, an

i ntestinal disorder_or a cardiac disorder. Brief Description of the
Dr awi ngs Brief Description of the Drawings show t he amino aci d sequences of the

|1I) ght | chai n vari abl eFlgm'es 1Aagd 0B sﬁéwD&EﬁnﬁWse‘dhenIedémé Asdxﬂva“rﬁﬁl_ el D NO
al ani ne-sc
LD2E7*. A5, L op osio 522 %251&'%%{@4“ SEQP, é@hé‘?ﬂ“?fﬁ“r’f‘gﬂﬁ‘ R, gi on e
t he D2E7-rel at e92371M@}EZ'SM LD2E#" A3, LD2F7*.Adl, L@ZE%M, mzm'!znd\lo 9)
?,Ef' ocg)tA ger vf)?g) LDBRE7eAS), tighightéminvariable #ddlich ¢rakd Dn§7-:e1ated£ng6 gwéggﬁa
VLLOHL, VLLmlg%vi%ag}’%%L? EEEE‘QLI}@QF’%E%WRM‘%@Y% “’%‘Ei‘:% A
and LOE7.T). Fi GRRIZNIIAEAVEIOASRYLIGHNR, VLB, 4QFE 51 ¥LLOBROVELORItNS .
Figure | B shomsVLnad%RQLLGGQSvanmﬁR%ﬁmmonvmﬁﬁarm'cﬁhvmbwvLo 1F4, CDR1L

|(:I gErRelsJZA aﬁDRggs l%{)ﬁ‘; L(?ﬁ n%% gﬁq]@gﬁﬁﬁﬁlal R2p8di abl e

regi on of DAP7 CBRRrompainsaFigyrestBhshows N@ﬂdZ')M domairisn he tight chainant s

afDZ - AEZ ELD\Z/EFEDHD?UTGDRNI") mrcm ZSQDI@ "hdﬂRZE.‘?h ﬁd&ﬁﬁmﬁmﬁxed% 20
* * {* e chai,n.varl

region of the D2E7- regh?ggzgﬂ&% %@l BraY chain

10) and ot 1¢gionpf P2EY (P2ZEEWH;, &mﬁm 3 (20 %), alaninerscan Ry of

VHlj D?, HlVBI2 Al 1, D2E7 vxﬂxﬁjzm* W, HDRE 7VJAleHB%EirﬂR@, HBRE L A4 D3R, %15*' -D2.N
glngur e 2B shovvs ﬁ%@%ﬁﬁwpﬁg ovar ?A%Ré'eﬁ'éﬁ EWalaﬁn%f)Rl
("CDR HL"), cmzsm ©ftaeiBRB7-rslated antibodgr3SD4(2SPRVIER also s m§EQ B Nex )
Figure 3 is a girinithed@RETirela@d hbdvyl dibiinVefidtleregiond (VBT 1, VENDSCUH1AI2
cytotoxicity  yyip12, VHI-D2, VHIE4, VHIF6, VHIGI, 3C-H2, VHI-D2.N and VH1-D2.Y).
Figure 2A shows the FR1, CDR1, FR2 and CDR2 domains. Figure 2B shows the FR3,
25 CDR3 and FR4 domains. The heavy chain CDR1 ("CDR H1"), CDR2 ("CDR H2") and
CDR3 ("CDR H3") domains are boxed.
Figure 3 is a graph depicting the inhibition of TNFa-induced L929 cytotoxicity
by the human anti-hTNFa antibody D2E7, as compared to the murine anti-hTNFa
antibody MAK 195,
30 Figure 4 is a graph depicting the inhibition of thTNFa binding to hTNFa
receptors on U-937 cells by the human anti-hTNFa antibody D2E7, as compared to the
murine anti-hTNFa antibody MAK 195.
Figure 5 is a graph depicting the inhibition of TNFa-induced ELAM-1
expression on HUVEC by the human anti-hTNFo antibody D2E7, as compared to the
35 murine anti-hTNFa antibody MAK 195,
Figure 6 is a bar graph depicting protection from TNFa-induced lethality in
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by the human anti-hTNF[err] anti body D2E7, as conpared to the nurine

anti - hTNFa anti body MAK 195. 30 Figure 4 is a graph depicting
the inhibition of rhTNF[err] binding to hTNF[err] receptors on U 937
cells by the human anti-hTNF[ err] anti body D2E7, as conpared to the

nurine anti- WiOWmM] anti body MAK 195. Fi gur e BCTAUSHIOANA 1,
depicting the inhibition of TNF[err]-induced ELAM 1 expressi on on
HUVEC by the human anti-hTNF[err] antibody D2E7, as conpared to the 35
murine anti-hTNF[ err] antibody MAK 195. Figure 6 is a bar graph
depicting protection from T TNF[ err]-induced lethality in . WO 97/ 29131
PCT/ US97/ 02219  D-galactosamine-sensitizéd mice by administration of the human anti-hTNFe antibody

D- gal act osani ne- SPIE7 (biadke Bar), Secomparedtd the Sivirine iadfi-hUNFixatibudyMAK 195 (hatched
anti-hTNF[ err] aHti Body D2E7 (bl ack bars), as conpared to the murine
anti-hTNF[err] a 'ody MAK 195 (hat ched bars). ) . _ Figure
7 shows the nucl eoti d&igee?ishows the nucleotife spauence af the lightichain yariable waiopof 5

D2E7; with thesprsgiz Wl tePrétictad hrfling 6idbERnEBefoW Ho Quéledtide Bédudices TheeNce.

The CDR L1, L eqgi.ons_ar nder | i ned.
Figure 8 shows th réng%m%é&@sfﬁemﬁgi\? “chai n vari abl e region
of D2E7, with t Hégype &ehicmsdbe surieotidessiquence ofitha beavy shajnvarigbleregionof i de

sequence. The  popfiinite prédtledBmmp cid'sheRcd RIWIkE ndéltotidedafuehdtS Ghe 10
Figure 9 is a gra gfpl | t‘{1¢ ﬁf ect. o D2E%§ﬁmt| body treatnment on the
mean j oi nt SPB lopﬁtf‘;ﬁgw D glonggre undedined, | v ot hritis nodel .

Det ai | ed Descd®pti on dHigurd@ islagrapit depivting the effect of D2E7 aititody trestmientom the meati ns
to isolated huma o ' & sl ﬂ,h'%' epNs 15 thereof, that
bind to human TN r@?%x %ﬁggm’g‘ﬁf“g@%. ni ty,glpg Iowt%??&iregte and hi gh
neutralizing capacity. Various aspects of the invention relate to
anti bodi es and arDethibell/Déscri ¢ Inventiomnd phar maceuti cal conpositions

thereof, as well as ”lﬁ%ﬁh&nﬁsﬁ gé'g:iﬂs% tedHinan antibod%,ﬂfr%ﬁégéﬂfbiﬂcﬁﬁé Sroand
host cells for_makin uc nt.1 bodi and f.r nts.. Methods . ysi ng
t he anti bodi &%ﬂ%@ﬁﬁ%ﬁ odfmag Tidog W“Wﬁ'@?"ﬁfp@fe@aa’?m%ﬁlm“g
human TNF[err] 2épacity! Mafibys aspectsiofithe invention relate to antibedies, and amtitaldg dragments,
enconpassed by t%d'rpﬁéﬁ%{%é Bal compositions thereof, als Well'ad Rlicitib adidd, b&o t

e.re rsto ﬁlréte rsémf

I G o R AU e AR R P £
EIEELeE r ][ bkﬂlgsi ghgi;(ﬂieﬁﬁéﬁﬁbodimofﬁie i%mgxmﬁapewbhgmmuo a
y 0 jvity Irvitrg o /0, ) e iftvention.<
rerorane. assod! ated | n ﬁ}aef-ﬁg:gé 8rfge%lt btuton 2y be tnars reaidh unVH‘e'rsgﬁd', Certain terms
are first defined.
The term "human TNFu" (abbreviated herein as hTNFa., or simply hTNF), as
used herein, is intended to refer to a human cytokine that exists as a 17 kD secreted form
25 and a 26 kD membrane associated form, the biologically active form of which is
composed of a trimer of noncovalently bound 17 kD molecules. The structure of
hTNFa is described further in, for example, Pennica, D., ef al. (1984) Nature 312:724-
729; Davis, J.M., ef al. (1987) Biochemistry 26:1322-1326; and Jones, E.Y., et al.
(1989) Nature 338:225-228. The term human TNFa is intended to include recombinant
30 human TNFa (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)
35 chains imter-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
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conposed of a trinmer of noncoval ently bound 17 kD nol ecul es. The structure

of hTNF[ err] is described further in, for exanple, Pennica, D., et

al. (1984) Nature 312: 724- 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 TNF[err] is intended to anluﬁg conbi nant 30
human TNF[éWPF'PPH NF[err]), which can be prepared by sta G TR i nant
expressi on met hods or purchased commercially (R & D Systens, Catal og
No. 210-TA, M nneapolis, M). -8- The term "anti body”, as
used herein, is intended to refer to inmnoglobulin nol ecul es

?E?‘”ééeﬂhzf s ioR” THORGY Ofauf Wlsfihe et 1SRNl U B0 bciBai 0 Coly Pl
conpri sed of a @d3ypach hshtcl@rratissomaﬁseélsféhslggh@n ve@abﬂﬁma(mmmm

HCVR or VH) anchsg.dVRéyVE@ida l‘fg}ﬂﬁﬁa%ﬂéonmre ion. YH2 I¥%bht elPdonstant re 1on is
PCT/ US97/ 02219

i o.n Y al, n const a 1.0
conprised of t h°r°8?§’"a%%}°%§% %h%ﬁg%d R""lﬂ? g dé:‘ﬂ‘é"ldﬁnWs
conpri sed of Sa megighs Oﬂtyaemmwblhtnt;mﬂd@gmphn#mbmyemeannnhgregtenﬂCDR), as

LCVR or VL) andpgrdpk ﬁmwﬁﬂﬁgmﬁaﬁsmﬁoﬁwe}%e&gﬁgewz% 3ﬁﬁia“t

Fur't hor  subdi viAER Uihesl Vi & cofmased obfuns GRS and four PR pranged fomh amimo-

conpl ement ari t)ﬁenmnmnmcmbmgy-teagmnsnm th€Rilipwing order: FRT SCORESERI) CORAFR8JI ONs
that are nore , terrred framework regions (FR). Each VH and

VL is corrpo d of thl{b@ cl{‘ r arranged from am no-

t er mi nus to ar boxy- rt?ﬁmag“m !‘@“ﬁ?ﬂq’%q@‘ﬁ“ y (qrsimply-Pymtibodyr2,  CDR2,
FR3, body ( CDRportida?), ad Gsed herein, refiére 1d arferor iord frggaments ofdh m;mmaofemmean
anti bo or si s to one
or nor eyf ragnent dmwtto ?&Ex?@ﬁ@%z%dt aHQﬁﬁéén? af hh‘{ﬁﬁa}]s’?ﬂ”nﬁ&} htow“t‘@at%‘e
specifical ly bidRHesy laﬁm&mmg%o fan aptibody rap-peperformed by ﬁagnm#asmﬂmmat

t he ant i gemtibodydiExgmbles of binding tragmemsiérncbmpassabwithia ﬂil&ézfnw'diiﬁéexby

fragnents ofjga nts
encorrpassed%m tgr’]?ar}k%hﬁat er map%ttl%g‘&ﬂ%mm%ngﬁmoﬁ | o%%ﬁtg&?? I body
include (i) a MBSy ‘P‘Pﬂgﬁéﬂla b%%msmwgﬁm the
VL, VH, CL and fﬂgmedmmmtngcwo PahfrEﬁ:ﬁémélErﬂtéd by b dBBOMIAB bridge dokheHif!

fr n ri fol h
hi nge regi on. (ﬁ“@q"’-‘m& SR, Vil .egﬁ Mohalle Gy %ﬁ%ﬁﬁ%‘?ﬂ )
domai ns; (iv) omins;of @jsingle arm of gp antibady,/( VMWM(WM a
single arm 0 aid, 61989Wyre )5441-546@, whictgoonsists 65 VE doimafi) anmtvx) an is818Rd
corpl erent ar £ ety Sl i DR, FERSy Ao e oS aridbEl
domai ns of he gagm \gL andgVH are coded for by separate genes, they can be joined, using
recombinant methods, by a synthetic linker that enables them to be made as a single
protein chain in which the VL and VH regions pair to form monovalent molecules
25  (known as single chain Fv (scFv); see e.g., Bird ef al. (1988) Science 242:423-426; and
Huston et al. (1988) Proc. Natl. Acad. Sci. USA 85:5879-5883) . Such single chain
antibodies are also intended to be encompassed within the term "antigen-binding
portion" of an antibody. Other forms of single chain antibodies, such as diabodies are
also encompassed. Diabodies are bivalent, bispecific antibodies in which VH and VL
30 domains are expressed on a single polypeptide chain, but using a linker that is too short
to allow for pairing between the two domains on the same chain, thereby forcing the
domains to pair with complementary domains of another chain and creating two antigen
binding sites (see e.g., Holliger, P., et al. (1993) Proc. Natl. Acad. Sci. USA 90:6444-
6448; Poljak, R.J., ef al. (1994) Structure 2:1121-1123).
35 Still further, an antibody or antigen-binding portion thereof may be part of a
larger immunoadhesion molecules, formed by covalent or noncovalent association of the
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the Fv fragnent, VL and VH, are coded for by separate genes, they can be

j oi ned, using reconbi nant nethods, by a synthetic |inker that enables
themto be made as a single protein chain in which the VL and VH
regions pair to form nmonoval ent nol ecul es 25 (known as single chain Fv
(scFv); see Bird et al. (1988) Science 242:423426; arecT/ussmeidust on et
al (1988) Pr oc ﬁatl Acad Sci. USA 85:5879-5883). Such single chain

anti bodies are also intended to be enconpassed within the term

"ant i gen- bi ndi ng portion" of an antibody.” Gther forms of single chain
anti bodi es, such as di abodies are al so enconpassed. Di abodies are

bi val ent, bi SpeCIafmeomrlamfbdse poition wHihne Ytnarecothér pifieinsiar@ptidesa Egamples of

expressed on a si e gg,g&lasa?&mgo: et Brcpiiosd 57 (ol U ford Alon't3 nbfn

short to all parri ns on e-sane

t hereby forcing ttetgameric scﬂmakﬁée (@PpmvevﬁW%Gﬁﬁl@ﬁbﬁwﬂwﬁm&ﬁfeﬁgﬂéf
anot her chal n andHer%hhm%wx )&ﬂa lu%f aZéstemb rddiiueCa m 6@ and% C-terminal

|1 | g
bol | S Ry St Phlyhideiing e i afs bivalent asid iy g scFY Wotebuls (ipriyapoy, M

further, an anti bdcﬁwﬁﬁ)w Obﬁbd%l(r‘ﬁbtmoﬂh@m@ﬂs,m asdaband F@b)n
| arger i mmnoadheﬁ@;kn{gpéﬁ% arefi %B?ﬂh&éf a6 dies MinPéonvertionNabdiques, such

gé_sr;) fJISS;} 822 (ifg ' haes papain or pepsin dlgesnon, respecuvely, of whole antibodies. Moreoveg, antibodies,

E)r(\ti blody o][ ant i bmﬁyommmmandhﬂmmdml%céewiehem tlzﬁahmmds:sd mfgs{mr;mrddes
anpl es o mm@amgﬁ i ncl ude use o e

strept avi din (!((gremr:egl_!g_{rll3 to ,ggg Fﬁ%f%%m G SDJ: npl equl e

(Ki pri yanov, an apHbofy”a; in, i3 ipfended to inclyde antibodiss,

6: 93-101 ) and uskavufgmnab}suﬂlmaSMRghmdmvaMdmhumﬂpgemanamﬂnmo@Mbahm nal

5 polyhisti d| ne I
(Ki priyanov, Mﬂfg;& fﬁkﬁuﬁiﬁ 994 ?in%tmm?u‘no 351 4'5“%@5%5%““
Ant i body porti onsencg H’Yé'é'mﬂ‘ége bulin sequences, rﬂ‘gm“@!fﬁmﬂé’““d by

prepared fr oml\ﬁhoiandmbndhadpmiﬁumummmmmm onbst sotmb nimption in M)hfor

as paparn or peps 1 cﬁks&ﬁw xb 5 ODRY H kh'{?“ﬂhfa%

ant i bodi es, 'é?ﬁéj‘ t| ort on pa géﬁ) ecul es,can P
obt ai ned using st ”‘"si‘ m a%ﬁ!’é 'q‘ﬁ spguepseTderiyed;trom
her ei n. thegennmeofmodlet‘imahampehedyﬁqhasmsd haee béen grafied onto

I ntended to incl havi ng vari abl e and constant regi ons

derived from hyman ger | ne ’fm bulin . ences.. cP e
anti bodi es of 4he inve mgWgFﬁﬂ’é’aQﬁf‘Wdé(m"a efﬁ%és‘ﬂfﬂ“ ed 10 include
encoded by hunan gbhmﬁamtnbmmghmlpﬂpamdsemmmdeaeﬁwdgxsolmwmnmbmam
| ntroduced by can"s%gg;' a?lﬁbéixéseexﬁﬁgﬁhflxhﬁ Mcﬂﬁ%ﬁﬁﬁﬂ %ﬁ qu &écfbr@:ranéfé’

somati c rrutatlonln VIV %el artlcu ar
CDR3. However, t hitoahest dﬂféﬁl%fmfay@egggn IL. below), éfsewrd am g ot

i ntended to incl usteorabihanio@dinbinatorialiuntin afiibody dilpreey (described fureher forSection 111,
the germiine gf am&»bﬁam bigidd %ﬁﬂnea?nmﬁ PE & hotse] BiE f trallEPeRicT6Akman
grafted onto immunoaP iUl ey e e, 5 SRt LD, et al. (1992) Nucl, Acids Res. 20:6287-
6295) or antibodies prepared, expressed, created or isolated by any other means that
involves splicing of human immunoglobulin gene sequences to other DNA sequences.
Such recombinant human antibodies have variable and constant regions derived from
30 human germiine immunoglobulin sequences. In certain embodiments, however, such
recombinant human antibodies are subjected to in vitro mutagenesis (or, when an animal
transgenic for human Ig sequences is used, in vivo somatic mutagenesis) and thus the
amino acid sequences of the VH and VL regions of the recombinant antibodies are
sequences that, while derived from and related to human germline VH and VL
35 sequences, may not naturally exist within the human antibody germline repertoire in
wivo.
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20 The term "reconbi nant human anti body", as used herein, is

I ntended to include all human anti bodi es that are prepared,
expressed, created or isolated by reconbi nant means, such as

anti bodi es expressed using a reconbi nant expression vector transfected

I nto a hostwerhefadescri bed further in Section I1. bel ow), pEntschothies

I solated froma reconbi nant. conbi natorial human anti body |ibrary
(described further in Section I1l, 25 below), antibodies isolated from an
animal (e.g., a nouse) that is transgenic f 8- human i mmunogl obul i n

genes (see e.g., Taylor, LD., et al. (1992) Nucl. Acids Res. 20:6287-
6295) or antibodies Pmetsolaed antbglyd sEased Keraalicthteated méﬁm%fa»mwtﬁ&'&er

t hat | obul
to of her DNA sea'a%%ﬁwﬁ?e&%“eémﬁo@ecW%Wﬂ{'ﬁv&ﬁggﬁ RS G
variabl e and coilatesd antibedyshat speqifieally binds INTNEQ is substamtially free iofientibodies that

i mmunogl obul i n smm%s:ndmawmm@mmmm ﬁﬁ?gpec ificglly

reconbi nant odl es, are s ected tg jn vitro puta

when an an| 8?1‘”%’%5?" HOPRTeIgvite L?é‘?FGé’é“gegs'gE‘gkﬁs %ivo
somati c nut agenmg)ﬂeaﬁ@ntdthm’ spéries (dtscussedanﬁuduca@tdlbmv}emsom dnlisvladdd and
VL regions of tmxuoaggfdylbeammaml@ﬁek&%uﬁ&eenuw mxﬁ?ﬂgﬁ’& ﬁénfcmh W“' ' e
derived fromand rel gt,ed tﬁa? human i f"?°§ sequence

not naturally exist @H’gﬁ Eul @Q’Fﬂ?l%"?‘@ tnghtrali ZF¢1

Vi VO. WBTNFix20tiéty"), is intended to refer to an ant:body whose binding to hTNFa results in

PCT/ US97/ 022(  inhibition of the bxologxcal actw;ty of h\TNFa. This m(}jubmon of ftht:: biplogical’ %ﬁ‘fnybo dy

An "isol ated ant gﬁg S u erein, .1s intend

that is C oS can e aspossed Wrmnensivin oms o BOGR ledicstariok 5 THF e padlesieal

antigeni c speci ﬁctmm ssh@ehma-mdnced cytotoxicikyafeither dmtitrb ofl s $itd)] hmm-i;fdueeﬂ ly

bi nds hTNF[err] %:@fm h 1y

bi nd anti gens oia&lﬁbgﬂﬁﬁﬁrhﬁd! eil &Sﬁdﬂﬁ&é@fi’iﬂ?@ an |{§ gﬂes{e cast%ggﬂll ca‘?

5 binds hTNF[ e Pf %’\? 1O5E OF MORE At isYera) %/\Bd%#nbwram'@ém

such as TNF[Kr r pssays knownih ﬂmuhe(scefE)mmplﬁll’)e Preferatily,athe (hﬁhtstbﬂ & &tibody faur t her

grete ail berow) . HAhRRYRTNED adtAY & Sflessed by infiBioR OFH TN iriioS BR0GRLAPE V
"neutral i zing amgﬁ‘%{? ma %@Eﬂ“ﬂ@‘? fernatiys parpmeter REINE R activity. theability pf ed

hTNFa activity"ps mmdntoanhibdlﬂanahémedexm‘nssmtof ELAM-Moa U VEQdsgméasure

hTNF[err] resul bfnTNFatlucid el adtiratin, & ical activity of
hTNF[ err] s inhihjitij on of th b| ol ogi cal ,actvjt of hTNF[err]
can be asse?glled by % a3 e n'mfméomevttfg{ cal

activity, such abemmﬁmcahbw faryh@mlysrsldfyea(-amblbmspactﬁmntemnmshyn vivo),

hTNF[ err] -i nduc
hTNF% er r% recepfg %ecuon of@%%ﬁfﬁ%&’% aﬁ%ﬁ% A\E mgr %)&mpie

activity can be USj0E the SpiEn “FFB‘?‘%“%PS%‘EM%UMWHH 4 Pisstewmy. i n

vivo 15 assaydk rﬁnmﬁmherdésenmms,(mﬁxﬂﬁaplaad IBnssory U, er cib{1993) . Bt i ty

of an ant i bo%y Cin, 511926 Qgﬁs%}g U2 B Ridlogy kio:&@,wastnx :628-63%-30RE6h, B, er af

nhi bition of gLt By C e o G A X S NarSin, B.. et al, (1991) Anal, Biochem.
198:268-277.

The term "Kqg", as used herein, is intended to refer to the off rate constant for
dissociation of an antibody from the antibody/antigen complex.

30 The term "K4", as used herein, is intended to refer to the dissociation constant of
a particular antibody-antigen interaction,

The term "nucleic acid moiecule”, as used herein, is intended to include DNA
molecules and RNA molecules. A nucleic acid molecule may be single-stranded or
double-stranded, but preferably is double-stranded DNA.

35 The term "isolated nucleic acid molecule”, as used herein in reference to nucleic
acids encoding antibodies or antibody portions (e.g., VH, VL, CDR3) that bind hTNFa,
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L929 cells. As an additional or alternative paraneter of hTNF[err]

activity, the ability of an anti body to inhibit hTNF[err]-induced
expression of ELAM | on HUVEC, as a neasure of hTNF[err]-i nduced
cellular activation, can be assessed. 20 The term "surface plasnon
resonance”, 2®oQ¥3herein, refers to an optical pheneCRASTARR It

allows for the analysis of real-tinme biospecific interactions by

detection of alterations in protein concentrations within a biosensor
matrix, for exanple usi ng the Bl Acore ‘ZVQ em (Phar maci a Bi osensor AB,
Uppsal a, Sweden and Pi scat anay, NJ). For further descriptions, see
Exanpl e 1 and Jonisintended.to refér tah nuéldio A6 nfvtetuleRh @hichZ2Be nuclebtide é&ueh&s%

(1095 3. Ml Rié'ggﬂﬁlﬁ%éa“%ﬁ%m%é%mn efoudf SRR seyncit "
Bi ochem 1 ogncoging antibodies or antibody portionsiiha bind antigens other than i @dwhlch
herein, is int endM@qMWmdymaﬁﬂipﬂinkrm@chmufﬂﬁ genomic DNA. Thus, for

O 2S0C) o) 000, Bl 5 RS U A a0 S B om0

constant of ’l’engmbo,dmcamam np pthaysequancescemcodingothent VIS regions that bind

The term "nucl ei catipesh dthér@lian| BNFa.2S used herein, is intended to include
DNA nol ecul es a sl ecul es nucl i c ecu

si ngl e-stranded or nflhﬁﬁ'@hb\ie‘éwgt’% 88@ “BF’@%@I’%T??D‘?% '{fgi‘fb?céd%‘?k&‘l‘lﬂed
DNA. 35 Theapable of mmranemmhmmuﬂaca@dm which inhlag been dinkeds d@helrgpecdf i n

f t | gl
E Z Sr f%n S/ a 3 5 nac! Gdcfor is a plaslii\(rx‘]% ﬁ'_llgﬁ:ﬁgéﬂis'wa Ei?édl&‘aﬂhﬁf sﬁng%Nnggp R Whidh'S

PCT/ US97/ 02219 CDF@“‘“’?‘BNP?W m‘é&b? Hieated &"% typs ok Yestor iszyigl wetere | o
i n whi ch the nucl whereigadditiqnad BINA segments mayrbe digiated irttd theaviral genciyie.0Cergaii véansty

portion are free gt cegab&rofwsh&aausc}epxﬁsmﬁﬂ adst cell into wh ﬁm&]» mg{}&t;hﬂ@a’teeg*
or antibody porti §e [1 ant.i gt[ens of her 111 err
ot her sequences ng?f e tﬁ‘éﬂ'ﬁ ‘3?“1“1 Ahectenal ‘W&H’I‘gl ‘&E‘? qnﬁ
Thus, for 5 1&xavqstass). &}thmgmwgnm-epmbmmmhwm eai bmmgmaﬁmog a
VH region of an afg enomeofahoi%h% o inftBduch o4 S
encodi ng ot her VH rg 8@@’8&*\ 56 ) &g}ht&glﬁrg tr& ﬁk&%ﬁ@%@iﬁ?ﬁ&
The term "vector" 'éé“ %rgﬁ? e, ¥°T°HY'é"rﬁ§§ﬁmt 8°‘P§f’é"r°a!’ 1%1° rerungthaci g
mol ecul e c ammsombf genmpdmh they anopémlvel}dnﬂred.cSmhwdctbtx arduefeiredto has
been Iinked. One Retéi§ ad¥recohtbinaEEipiéss ﬁv@c | @F Bhtpi
ci rcul ar doubl 6 med DNA’I 0 ‘5@@? 1 @ w}&aoif cﬁﬁ)segments
may be |igated nyee gplgygngcgmpxg &" ques are Qfpeay
addi ti onal DNA seigmaof Phﬂyldbehl thejpresmit specificativa, Yilaseid gemd SveetorGmay be ased
://\Eftcﬁr S Cinferdbakielb r ffasﬁiétp@ﬂﬂﬁ@uih&ﬁ& kSRR vsEd Bril 85 beck?! HoWabd,

y ntLe mvenuon i mte%déd to include such other forms of expression vectors, such as viral

vectors {e.g., replication defective retroviruses, adenoviruses and adeno-associated
25 viruses), which serve equivalent functions.

The term "recombinant host cell” (or simply "host cell"), as used herein, is
intended to refer to a cell into which a recombinant expression vector has been
introduced. It should be understood that such terms are intended to refer not only to the
particular subject cell but to the progeny of such a cell. Because certain modifications

30  may occur in succeeding generations due to either mutation or environmental influences,
such progeny may not, in fact, be identical to the parent cell, but are still included within
the scope of the term "host cell” as used herein.

Various aspects of the invention are described in further detail in the following
subsections.

35
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bacterial vectors having a bacterial origin of replication and epi sonal
mammal i an 15 vectors). OQther vectors (e.g., non-episomal manmal i an

vectors) can be integrated into t he genone of a host cell upon

i ntroduction into the host cell, and thereby are replicated al ong
wi th the hogiosggnase. Mreover, certain vectors are capablgraisethizecti ng.
t he expressi on of genes to which they are operatively linked. Such
vectors are referred to herein as "reconbi nant expression vectors”
(or sinply, "expression vectors"). In 20 - lg}'eﬂeral expressi on vectors of
utility in reconbi nant DNA techni ques are often in the f or m of

plasmds. In theg htisddes that Baid Biman BUBgM d" and "vector" may be used
i nt erchangeably as t asmd IS e conmm used for f vect or.
Hoviever | the iﬁgéﬁtl"F%‘W“iEP§°‘f'ﬂ?Esé?%‘g€dSl SRR har O boses, HEAOBEH GG Prgiogs

expressi on vect thessof,shat hindgo bumar TNFawith\lﬁgltaiﬁmt)(,emvpffrraphmthtghﬂémralmng
defective retro&ﬁak‘ﬁ’spriﬁﬁﬁ iﬁh'h’dﬁ:%ﬁaﬁfb@dﬁ%ﬁﬂé?xﬁr@&fdn%@& {f uses),

whi ch serve ui va unc term reco |hant host

cell" (or SI %‘P?“?““%E&WW&HWW@‘P“&“ direrombinaat.t o r ef er
to a gel I di nt o ntuttahzmg ambodjooflhainvemtunésmfmd\whéreihabmmaﬁmhastL anth:I

i ntroduce t shvhds Renbig t ed to refer
not only to the &%tlcﬁ-{ﬁikﬂ&qé Egianggﬁﬂmbﬁf r@é?{sﬁe&%lgg‘g 3\‘"5 ch a
cel | . Because c&Rapgncs ofigil2Es X W?n%d”ﬁi&?“@é% béb@migog@lder ations
due to either nsﬁqaéncehfﬂemlvmmmmhlstﬁidmﬁﬁ(SEQlDNo 2). Sthe'biddhmpoeny may

wihin' % pERSEARE b O e m T Rahl s e

Various aspect s€gR affraitt 4‘@#1%’ disspeiatien kiaeticsand anotires bumas anti-hTNFa he
fol | owi ng mﬂ%ﬂﬁﬁl&tﬂﬁﬁ seqiiance to D2E7, J4D4) 4fe28heénbrized below:
PCT/ US97/ 02219 - 12-

| . Human Anti beek ' BN O] This_invention
provi des isol ajed human anti bd@ﬂes ot alks,{ gen bi ndKgg por t Stoichio-
t hereof, that pi nglpfigpdpungn Twcal WI t h |M-gge@lffl nitypma l Ofnbwry at ¢ and

0

hi gh neutraliz THP T g of the
i nvention are mnf i(&l pm ;,pr ﬁs m . ibodi es.

The nost prefe 28134 IeGonbil n8d x 10°3 420Kn8% i 1i 0@oartordddy 0f.8t he
I nvention is r iaﬁkﬁﬁ&*rdbg T g@gﬁss D Eiggg 051a< ybogqg.lyh 14 Sequences

as shown in Fil tH—-C (i@ =10 aci d
sequence of the D2E7 VL region is also shovvn |n SEQ ID NO 1; the am no

_?_ﬁl db_ y siég gence Tiie DIRY %Eﬁdyghi;d &mamnttbo@ésgﬂs&bﬁﬁlt 4 StronEGapaitfis  2) -
e, 0119000, Lore SRl e ol PR o M ot o,
di ssoci ati on ki keample4) For examnie these patibodias neutrplize] hINFo-induced cytotosicityyof
related in seques@secellowi Ky, vifdled in hé fangsloTEboL AT PIab @bbut 10-10 M. D2E7, when
expressed as a full-length 1gG1 antibody, neutralizes hTNFa-induced cytotoxicity of
20 L929 celis with ICsg of about 1.25 x 10-10 M. Moreover, the neutralizing capacity of
D2E7 is maintained when the antibody is expressed as a Fab, F(ab'), or scFv fragment.
D2E?7 also inhibits TNFa-induced cellular activation, as measured by hTNFa-induced
ELAM-1 expression on HUVEC (ICsq = about 1.85 x 10-10 M), and binding of hTNFa
to hTNFa receptors on U-937 cells (ICso = about 1.56 x 1010 M), Regarding the latter,
25 D2ET7 inhibits the binding of hTNFa to both the p55 and p75 hTNFa receptors.
Furthermore, the antibody inhibits hTNFa-induced lethality #n vivo in mice (EDsq =
1-2.5 ug/mouse).
Regarding the binding specificity of D2E7, this antibody binds to human TNFa
in various forms, including soluble h'TNFa, transmembrane hTNFa and hTNFa bound
30 to celiular receptors. D2E7 does not specifically bind to other cytokines, such as
lymphotoxin (TNFB), IL-1ct, IL-1, IL-2, IL-4, IL-6, IL-8, IFNy and TGF8. However,
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Klerr] Klerr] Klerr] St oi chi o- Ant i body

sec[err] Merr] secl[err] M metry D2E7 19G
8.81 x 10[err] | .91 x 10[err] 6.09 x 10[err] 1.2 2SD4 | g4
8.4 x 10[err] 4.20 x 10[err] 2.00 x 10[err] 0.8 MAK 195
F(ab')[err] wWod@29310[err] 1.90 x 10[err] 4.60 x 10[ edCE/USS7/R2Y 15
The D2E7 anti body, and rel ated anti bodies, also exhibit a strong capacity
to neutralize hTNF[err] activity, as assessed by several in vitro and
in vivo assays (see Exanpl e 4). For exahple, these antibodies
neutralize hTNF[err]-induced cytotoxicity of L929 cells with I(err]

val ues in the ran@REdiddoesrxbibit tajseneadtivity totumonnecrdkiy factors fivin dRdr §pecidse For

expressed as a fu r duced
cyfot oxicity of ZSJ‘an:'_ngSMCEQPP@ EHP%Ferri @o?%il%%f{b%@ﬂ:ﬁiwg] M
Mor eover, the neul§Hmpanzeryb B&@W°%°Yﬂ°m°smfb§ Hrapproxamatlsn t he
anti body is expr eeqivhias IGsyhalnes Hﬁbne)x{u&l’mho@&flsn% (sétﬁEfﬁi}ile4 subsecmfﬁafﬂ

ATNFL er 1] 1 nduceaD2Ey eisb BEligRtesife sy °ﬁ%ﬁs¥3®(&@&ﬂ8f° msas RAo0g-fod
10[err] M, and biessweldthap hwmga](see Example 4, subsgctien E). ‘éqaaqhxsdscm CAigB7
cells (ICferr] = ahdpdrcihe PRFA. 10[err] M. Regarding the |atter, 25 D2E7

hibits the bind 5 hT,
receptors. " kﬂ?tﬁfe‘*r#%'@e%ﬂ*mf‘?%w&i"ﬁmﬁ?%@“'ﬂ*ﬁém@ﬂ#ﬁdﬂmmm
lethality in vivoD2E7#e¢iated atibpdies and-antibody portigns 3ind othet vman antipodies and
Regar di ng the m ndmmdﬁp&ﬁbﬁslﬁm ualda? ré 1&Bt§mﬂml SieRl ¥s BER Qfﬁniz %o

TNF[ err] ud bl e TNF[ err ansme rane
ATNFLerr] and hT TQ ?“%‘3%‘%8@%'4‘@’% i e Al Bk b
specifically binde W‘hEWMImOV@Mlwfedhmlmimmﬁﬁﬂﬁmhng)
IL-1[err], IL-1] e%}ﬂlon theredf, tHak didsocladtesGromt hurfan! TNEE With a3 1GI0® Mor less and a
EOC\.’I.V/E \l/Jgr97 /02219 Patd 291!51]11 of 1 x 10-3 5°1 or less, both determined by surface plasmon resgnance,
D2E7 does exhildi t andneytralizes human TNFa cytotesicity ics stariderd ia vinar 92D rassay otithan 1Cs
IS|oeci es. For tofl eix:erm &Ic&shM&@be)éﬁﬁélkéalgieﬂﬁﬁﬁm{é}ﬁlbﬁg)t oY huktig eh 1"%‘5
east five prina nz

and rhesus) with g%%r o%%m fgfssom&“%rmg EEFQ f"'"?’é[l&ffr fJED\?%ﬂeqf&F °?so?’°"°“
neutral i zation of MeENmEEiermap Wbéw&lxel&ﬂf'swxﬁssecMmrE&mbly,&edohhm
neutralizes the aﬁiﬂbwi brﬂittg@%ﬁﬂm theredt] ﬁﬁ&ﬂﬂésﬁm ibxxcn lna

008, B g s LN o e S

one aspect, the iithaelGsofdxilQ’M arde titlmeart priferablywith an 1 Cfyad'§ x 10-’°M
porti ons, Détiéss! e 2profbrdd einBodiinfRt, B2 dnfWdy ROAYisIREd hithish refdtibiftidier

human anti bodi es ﬁﬂﬂody, or an antigen-binding portion thereof. In another preferred embodiment, the
antibody also neutralizes TNFa-induced cellular activation, as assessed using a standard
25  invitro assay for TNFa-induced ELAM-1 expression on human umbilical vein
endothelial cells (HUVEC).
Surface plasmon resonance analysis for determining K4 and K ¢ can be
performed as described in Example 1. A standard in vitro 1L929 assay for determining
ICsp values is described in Example 4, subsection A. A standard in vitro assay for
30 TNFa-induced ELAM-1 expression on human umbilical vein endothelial cells
(HUVEC) is described in Example 4, subsection C. Examples of recombinant human
antibodies that meet, or are predicted to meet, the aforementioned kinetic and
neutralization criteria include antibodies having the following [VH/VL)] pairs, the
sequences of which are shown in Figures 1A, 1B, 2A and 2B (sce also Examples 2, 3
35 and 4 for kinetic and neutralization analyses): [D2E7 VH/D2E7 VL};
[HD2E7*.AVD2E7 VL], [HD2E7*.A2D2E7 VL}, (HD2E7*.A3/D2E7 VL),
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10 antibody portions with equival ent properties to D2E7, such as high

affinity binding to hTNFa with | ow di ssoci ati on kinetics and hi gh
neutralizing capacity. In one enbodi ment, the invention provides an

i sol ated human anti body, or an antigen-bi ndi ng portion thereof, that
di ssoci at es woomsnsaman TNF[err] with a Klerr] of 1 x 10[ er eCTAvSemo2d9ss and
a Klerr] rate constant of 1 x 10[err] s[err] or less, both determ ned
by surface plasnon resonance, 15 and neutralizes human TNF[ err]
cytotoxicity in a standard in vitro L929 asthy with an 1 (Jerr] of 1 x

10[err] Mor less. Mre preferably, the isolated human anti body, or

ant i gen- bi ndi ng (Hp2E7* RYDBIEY VLI HISSE 7+ A5/BSEF VR, SHDRE WRHIRSY \{%f[ err] with
K f 5 , bl th

2 Klorr] of 1 x EBPEFMEREIVLLHpHER AfbRE §Pa cep2sr! AomrE o) BT human

anti body, or antMHEB2EThal] DPET VHAD2ER A4){ [DABT WHAD2EZS ASYTBRETNF[ er r ]

Torerr] Mor ) 2‘*"‘*595?]‘”9&2?’ JLILDRET A8 T AYLER AR V- 01 o7 )

or less and ili?sz’“r&%’ Bﬂ'g' gﬂﬁ?&ﬁﬁkﬂ’ﬁ@éﬁ@*@r’bﬂ’ [¥Hi-DYNEQE7.M, [{’Hl- or

| ess. In a pref &YERIBE2jand [3ICH2/LOEH. anti body is an isol ated human

r econbi nant ang,l: N § bl ol ' f,. |.n

anot her preferreij en&égmﬁ%ﬁe . #‘gﬁ\%ﬁw&g soﬁg?%gﬂﬁnﬁggg"ma’m

TNF[ er r] - i nduce @@y @njimpopantol; pthe 'aﬁf,hn&@esé’%x@é‘wu of snantibedy:fer am antigen.i n

Vi ér?hais_saly folrlﬁiEb&thgtylhiMﬂﬁﬁikathihvag% aﬁiﬁﬂtlomanﬁumibdmm&m ?/ei_n
endot hel i a A NVE — " resonance anal ysi s
for determ nﬁgsﬁﬁerr g%%‘?’[‘eenrcﬁorcan tewn‘w ﬁfﬁé&f@?ﬁg{}’qgﬁ%&’&s i%
Exanpl e 1. A st &heinCPR3fdomainsihat strurturallygre identiend tocorirelnted tp those of D2E7e As]

val ues is descr idagonsuatel inBiinspld3, position 9 of fié DRE7AVS CBRIRA bé Bcctplel By At Y

for 30 TNF[err]-Jd . i n hyman..unbi |l ical veln,

endot hel i al[ ce} logm%u %’E’ @%ﬁ%ﬁ%‘gﬂfl #ﬂccg(dé @ paSCUF S fen fhe
Exanpl es of rec &5 ¥nEDRA eamprises the amine aridisegyencha Q-ROEN-Rov-P¥-(174) SEQ! ed
to Irnagt , tthelbsal(‘j OD NC:IB)) Aaﬁdoﬁaime?dsaiomci ofthlfv%zgﬂcm ICDR ¥ch thib@'éc&ibiéd%iﬁr or

i ncl ude anti bodi . irs, e ..sequences
of which are shé\;\gg’ W*P&S%@%&%n@%&glgﬁﬁ %5%3 '&cé’mm‘@’%e 3 35
and 4 for ki net P2EZYH GDR3campsisesithaamine peid sequendepMES- Yoy SSP#-Sx8-L-D-(Y/N)

[ HD2E7*. Al / D2E7 (SEQ ID N€2a). 7 KMofedvéx, by'derfiohstrdtéd I3 Exampie/ 2D CDRA domain of the WO

?,E’T/Z aég % | 0210 DZET7 heavy and light chains is amenable to substitution with 2 single alanipg residue (at

[ HD2E7* . A4/ BEET Peaition 1, 4phor Aswithin the Wl CDR3pz myposition 254, 916, 8, 9, 10 or 11
{/ EVDE [E); E 3 AT /A ?]2 E7 within thé mmr&hgafzub\%}é@a@mggﬁ tHe .Egt[ill[gﬁi'thm{, ieBKilled
Vo LOEET ) MR el S B 1 Wy comg
D2/ LOE7], [ VH - Epmnins topspbstitutionyby alapingy subtiputiap of piaen anmno pidOmithinjthe CRRB -
D2/ EP B12] and {oaibl maibe possible while still retaining the low off rate constant of the antibody,
25 inparticular substitutions with conservative amino acids. A "conservative amino acid
substitution", as used herein, is one in which one amino acid residue is replaced with
another amino acid residue having a similar side chain. Families of amino acid residues
having similar side chains have been defined in the art, including basic side chains (e.g.,
lysine, arginine, histidine), acidic side chains (e.g., aspartic acid, glutamic acid),
30 uncharged polar side chains (e.g., glycine, asparagine, glutamine, serine, threonine,
tyrosine, cysteine), nonpolar side chains (e.g., alanine, valine, leucine, isoleucine,
proline, phenylalanine, methionine, tryptophan), beta-branched side chains (e.g.,
threonine, valine, isoleucine) and aromatic side chains (e.g, tyrosine, phenylalanine,
tryptophan, histidine). Preferably, no more than one to five conservative amino acid
35 substitutions are made within the D2E7 VL and/or VH CDR3 domains. More
preferably, no more than one to three conservative amino acid substitutions are made
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It is well known in the art that anti body heavy and |ight chain CDR3

domai ns play an inportant role in the binding specificity/affinity of
an anti body for an antigen. Accordi ngly, in another aspect, the

i nvent-ion pertains to human anti bodi es that have 10 sl ow dissociation

ki netics forwoseeeidation with hTNF[err] and that have |i ghtPGEESINBIS,
chain CDR3 donains that structurally are identical to or related to those

of D2E7. As denonstrated i n Exanple 3, ﬁsgéition 9 of the D2E7 VL CDR3
can be occupied by A a or Thr without s tantially affecting the
Klerr]. Accordingly, a consensus notif for the D2E7 VL CDR3 conpri ses

tA 33. ?m noI i’ici d seﬁmt. e?ggﬁ\éﬁwmlz éaﬁsaiﬁhﬁhs.( SE&b idsmlly| éanBépvative _ia_mino acid
itionally, posjti.on Q can..be occ ¢

pon. i thout sUosbeiffatt bt i i i posiis PR bindite i,
motif for the  Asshowyi » ositiensPcand i€ thePIRT ¥k CPR3capdgositions 1 and 7
V-5 Y- L- S T- A- S- 3rie DAEY/VH CDR3 appcalrtd b 2ritleh] £d0 intebhRii6Wath hTRFodRARRS] M at ed
in Exanple 2, the CDR3.domain oé he .. %%ZEQ heavcéagagd lth%gt chains is
anenabl e to substCPIGTPBYF PR acc SHOsYHons PAFFARY ALY £ 2116 PORIBAS  on |,
4, 5, 7 or 8 wit l{althoughean\aianfiiBiRBbssitution ap pesition$rofahe BZEZVLACDRS isticceptableQasor
11 wi thin t RescMbbdddade). W t hout substami ally affecti Eg t he K[err]h.
Still further, the skille . artisa ] reciate that, given the
Srenabi |1ty of the Cpescapinginghphesesbodiment Bitnreenon ks in Goletsd sy
al ani ne, substi tmﬂi@dymanﬁgepfbimﬁmrﬁQiﬂmﬁ. with thet foHowing2haracteristies’ai ns nay
pe possible wigle Stib disiicfited it hudfan TNFPhith b5 8 B off x 1618 1 or ess,

anti body, 25 In rticular s tutions servative amno acids. A
"conservative am 8"%‘8?‘@‘1 Y Surtage SR F9SERANCE: 55 ysed herein, is one in

whi ch one amino aci d behashiight ehaireGDR3 eldmaintchmprising drairine acidieqaee bfISEQ
resi due havi ng a ginigh.! ' [ R L s A L s g‘t{“ﬁﬁ’h "
having sim|ar siI é\i?c.hii%&hﬁbﬂgscg ee@;rllE ef |_9é§ﬁf§§§t?ﬁgag%??%lbnc u J%Sﬁgsé%olncl'
side chains (e. g% 7or8qrpyppeto fiye conservative aminp acid sybstitytiops at positiensch i h$-
(e.g., aspartix dc8end/gf9it am c acid), 30 wuncharged polar side chains
(e.g., glycine, aspar ggj ) i. . Lag.: - '
cysteine), nonpolar s?’ée C hg?#@h??@ﬁmgﬁgﬁ?ﬁgbﬁéﬁ%"aﬂ?neoua&ldnsree?w&ég’@ﬁQ
i sol euci ne, lﬁmq‘her,m%éwf/ ) NOe4 Ry 8 single alaning substitution at position 2,
bet a- branched si 3¢4,56) 89, 100rd 1,0r by one tolfive conservativeadmine acid Sabstititionedt and
aromati c side chg’bgg?,(sg.’ 9;4,5}54%9§i1%?11 Mwprbal ani ne, trypt ophan,
ra

hi stidine). Pref no re thah one to five conservative am no .acid 35
substit utions?dre madél%??"ﬁ erpbly, theptihody, orantigenrb Q&“Eﬂl’!@%%ﬁ@“ﬂﬂ?‘&s
preferably, no mitom hunen TNRe with & Kpgef 5§ angdsvairiese. Bvenaorpraferablpsthe t ut i ons
are nmade atfBody/ hind; . ccmn .
PCT/ US97/ 0221 9 ; &,%, binding portion thereof, dissociates from human TNFa X%th_a Kofr
within the D2E7 9E! 3387's7 WMsEDR3 dormi ns. Addi ti onal | y, conservative am no
aci d subst i t ut i bryet adother embodimient, tie drvendoneprovidescani isblged hirhan tibody,
critical for 2§ ndi BBJ‘ |+ {4 2
%ﬁn%E brtion .mmoﬁlvégxna?ﬁgﬁ’@hdxﬂv@%%m%&oﬁ LEPR) hdviliy®

and 5 of the D2EZ:CY£R3 ons,

185

main 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 with 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

30 substitution at position 2, 3, 4, 5, 6, 8,9, 10 or 11. Preferably, the LCVR further has a
CDR2 domain comprising the amino acid sequence of SEQ ID NO: 5 (i.e., the D2E7 VL
CDR2) and the 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

35 VL CDR1) 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
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of the D2E7 VH CDR3 appear to be critical for interaction with hTNF err]
and t hus, 5 conservative am no acid substitutions preferably are not made
at these positions (al though an al ani ne substitution at position 5 of
the D2E7 VL CDR3 is acceptable, as descri bed above).

Accor di ngl ot her enbodi nent, the invention provide LsQl at ed
"‘*0*?”%2 i i ilietial

human or antigen- b| ndi ng portion thereo, ol | owi ng
characteristics: a) dissociates fromhuman TNF[err] with a
Klerr] rate constant of 1 x 10[err] s[ersrje-or |ess, as determ ned by
surface plasnon resonance; b) has a light chain CDR3 donain

th | dified f
SE0 I D NG 3 nfe RoBf i Vel el B End bl nors preferaBlydfam th AZ0 baman ' 5 5 7
or 8 or by onesmllﬂtv gernapdmyast preferably fromahe B2ET Vi tfiamewiotksequencesahown ONs
1, 3, 4, 6, 1 thures?'l@&ﬂ!' ™. Phe framework regxons f&)vﬁiﬁféi‘aﬂ] geeﬁaﬁh%b QIJ.SDR‘?’

d th d
moai 11 el 11 om SRR SR ). mot FRGFan, o) e D Lbupian eeapline Vih s 2,

3,4, 5, 6, §, @pstp@efgably frooy the P2EI YV H frahewerksequeaces showreinFigunes 22Cardl 2B,

substitutions at In still Bsth 'eﬂﬂﬁd@mﬁt ﬁxeﬁn%nﬁox? Frol’ﬂles Jlfllsgﬂtgé ﬁﬁrpé%@txbggy

Mor e preferabl the a tlgen
di ssoci at es dran rqumﬁ%g g\‘FP’\W@ m’@%Y“BPCSCSXOMW)] s[err]
or |ess. Even cnmpnsmgeliﬂmhbycxdtséqixenceofswmmody(ttethﬁDIEm

portion thereo aﬁﬁﬂﬁ@«ﬁﬂﬁé\ﬁﬁ@&%&n %{‘%}er j“P%O 2 | x

10[err] s[err] orless
i nvention pPoviife Qled??f%?s‘(#ﬁhtle&emmb%mbe monmm hegmclialmdl ng
portion ther eo&qnsmnttrbgm Isuchhds anligGh, IgGR,1gGh eIgGQ gD IgEl [RWRS a

CDR3 d dified
rom SEO | D NLER 5“2“%‘“"@ (RERRy i ARG ¢ o‘ﬁg@ h%ﬂsv'\%ﬂ cobagt g, |
or 8, and wit hregxon of an gﬁéd\??"‘b‘l‘*&fﬂf%ﬂ‘éﬁﬂl@l r Eugthgrmqrey Mﬂtlhmqagcamm
domai n conpri saﬁgmt:liﬁnamsﬁmx&giod,enherak ﬂﬂglﬁt@ﬁaxﬁtolﬁﬁﬂt ober a famida light

25 4 2*92‘55'943“ gregio '*iypf@tsﬁé’?% SR P Aapne te?ﬁ G Gl 110"
CDR2 domai n O8RS Algmatelyy theast m@&fme@@dﬂﬁmﬂﬁn@eﬂ t he
D2E7 VL SR ¢hahFl frigtndd€VR furt her has a CDR2 donmin corrprl sing the

ﬁg‘r 20 p?g; gr Z gﬂ;e nc EIn stWém%@n&Rs N mﬁen‘;b%:dtgpﬁ ngl CD%%@(;?)E \é? :
anmino acid s eq‘ﬁ’eﬂ‘?ﬂ&"‘b pindipg pomiopg thereof, having D?EETMVEBHWNP% damains,he
HCVR has a2@DHbr eicumpile) amiboytics Soragtigéncbinding portion sdheaﬁwnseu it chain variabld? | D
% 9? / (2'91 3 1 tﬁﬁo‘??f&vxm CDEB%B%&%%HS&!I& Etgax%&% aci rsec; [ efeg{eﬁl bl'y
PCT/ US97/ 0221 ofrom the group consisting of SEQ ID NO: 3, SEQ ID NO: 11, SEQ ID NO: 12,8EQ ID
NO: 13. SEQID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQID
NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID
25 NO: 23, SEQID NO: 24, SEQ ID NO: 25 and SEQ ID NO: 26 or with 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,
SEQ ID NO: 34 and SEQ ID NO: 35.
30 In yet another embodiment, the invention provides a recombinant human
antibody, or antigen-binding portion thereof, that neutralizes the activity of human
TNFa but not human TNFp. Preferably, antibody, or antigen-binding portion thereof,
also neutralizes the activity of chimpanzee TNFo and at least one additional primate
TNFa selected from the group consisting of baboon TNFa, marmoset TNF,
35 cynomoigus TNFa and rhesus TNFa. Preferably, the antibody, or antigen-binding
portion thereof, neutralizes the human. chimpanzee and/or additional primate TNFa in a
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are fromthe V[err]l human germine famly, nore preferably fromthe A20
human germine Vk gene and nost preferably fromthe D2E7 VL framework
sequences shown in Figures 1A and 1B. The franmework regions for VH
preferably are fromthe VH3 human germline famly, nore preferably
fromthe DP-3%olewzemas germ ine VH gene and 5 nost preferablrgTiossmnizise D2E7
VH franmework sequences shown in Figures 2A and 2B. In still

anot her enbodi nent, the invention provides an isolated human anti body,

or an antigen binding portion thereof, with-4&tight chain variable region
(LCVR) conprising the am no acid sequence of SEQID NO | (i.e., the

gglEg }S/t) ugzgeaopwmmm@m.am%swwal%mc @r@m@w@xﬁ%%mmm no
cmbodi ment st he MATIEOAN Sehmremeiaai sy FIFE 1! In o shbempodungt.ohe
such as an IgGl antjirkly alsp@8utraligihe aagikity bfjéanine Ji¥Hax, pkej@alﬂpnsa stddard in vitro
region. Prefer ablmz%ésﬁ %ﬁ&yi@}a@fﬁ f%&%?iesg%ﬁgr&éaﬁf‘li ﬁ?‘wﬁ@%&éaﬁﬂa' n

consf ant %gon or aln_con her nor e

t he anti body c%m Thigrre d’éer}mgl%d‘ may&{“ ¢5ai Fnang f%*‘??’“?&jﬁ“&% e apihody alsappa
| i ght chain constmurahzesﬁma:twnyafplgm prefirably Wvithah &C ¢ of ArXsE0BTM dor &b, Qhore
Preferably, the auaa0(qeM! ofES 3Rk cpgénr&%&wwﬂnﬁm B, Inyesggother

regi on. AIternat Y por f'or exa
fragment or a emb 5&’7&%%9# 31113 activity of mouse| ipraferably avith

enbodi nents, the mmagfuf}onlm’rmrdas, rﬁmbﬁeﬁrﬁﬂ?dx oM orFlBss aha even Aére an

anti gen- b| nd| Pg P ﬂgj Qaw ng D2E7-rel ated VL and VH CDR3
domai ns, or “exanpfe, ant ée or, anti gen-bi ndi n% portions thereof,

with a Ilght chai n varinggtiody or antjhog ymnmnwmm:aa Crexivatizadesir tinked to
conpri sing an amanahadhﬁtmﬁﬂwml@(dgﬁeﬁ@hkr udefoi'afﬂtéﬂme ATcordih: Eh"‘c' sting

o 01000 3. xS by S o 5 s e Gk
SEQ ID NO 19, SHthery ifigd foxmeyf the m@nmzqsm-mﬁq: antiyodicp desciid he@iR5  NO
23, SEIQ | D NOIS 24nchiditg ikrﬁaxh&@adtﬁﬁoﬂﬂﬁ;le’iﬁ& |Rr|8ﬁmﬂ§ #'anMbddy of amtfbdy ps%hd of
vari abl e region @(Ip'ﬁ] n_a acl
sequence sel(ueé((:i?{ ré&nghe groul onsp’gtcg%" “S g@lﬂ‘rﬁf’% on‘\SEQID
NO 27, SEQ | D Na@eneeyalent associgtion prothgnwisglto oneor mprenqther swlecwarentitiensucos,
SEQID NG a2, L L At

anti body, or ant {Eggn- a 5’&6'?% on *E&PQM eﬁ%‘fft #%gcmgxgg&ei vity
of human prﬂeme ehean dy or-antiborg pertion wnhmwbcramlgcumuqmay or

ant i gen- bi ndi ng pmﬁxaﬁdinhmmnorapolylﬁitiamewt ralizes the activity of

el ebted from t he rS ns?@v a4 R iRl bY FoSinking b oh Refebr 11
35 cynonmi gus TNAP Sefdhe semedyperonof é\ﬁe{ent TPes ega kv greate bispegific aptbigdieshr
ant i gen- bi ndi ng Sunabmabssuﬁxers inelu@ethosd BatlartetorstifiinbGonal) an 640 diReage
g rc‘g_; (L)JrSQ 573? 8 '2'[2 I1£95n AleabfiVed Bibilps Silakdidd ty Axﬂipgmpnate spacerv@ 9 (AR exmndobmzoyl-N—
hydroxysuccinimide ester) or homobifunctional (e.g., disuccinimidyi suberate). Such
linkers are available from Pierce Chemical Company, Rockford, IL.
Useful detectable agents with which an antibody or antibody portion of the
invention may be derivatized include fluorescent compounds. Exemplary fluorescent
30  detectable agents include fluorescein, fluorescein isothiocyanate, rhodamine, 5-
dimethylamine-1-napthalenesulfonyl chloride, phycoerythrin and the like. An antibody
may also be derivatized with detectable enzymes, such as alkaline phosphatase,
horseradish peroxidase, glucose oxidase and the like. When an antibody is derivatized
with 2 detectable enzyme, it is detected by adding additional reagents that the enzyme
35 uses to produce a detectable reaction product. For examplie, when the detectable agent
horseradish peroxidase is present, the addition of hydrogen peroxide and
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- 17 - standard in vitro L929 assay with an ICerr] of 1 x 10[err] M
or less, nore preferably 1x 10[err] Mor |ess, and even nore
preferably 5 x 10[err] Mor less. In one subenbodi nent, the ant i body
al so neutralizes the activity of canine TNF[err], preferably in a standard
in vitro swoorded9 assay with an Iferr] of 1 x 10[err] pePisdRSso NOre€.
preferably 1x 10[err] Mor |less and 5 even nore preferably 5 x 10[err] M
or less. In another subenbodi nent, the antibody al so neutralizes the
activity of pig TNF[err], preferably with.-gr 1Clerr] of 1 x 10[err] Mor

| ess, nore preferably 1x 10[err] M or Iess and even nore preferably 5

x 10[err] Mor | ess. e not he e a |body aI SO
neutral i zes thdiaFEeq W i F%ﬂ@é:"[ﬂ(ﬁg[‘@?cf‘]’"p @'Fte Q’ﬁh?‘%eﬂ‘?g An angjpody

I err] of 1 x nm@[atsmb]: dmmxkdsmth hntm, apd détestebihyough irklifectrmdasirementefs and
even nore 10 Xb M or | ess. An anti body or
anti body porti g{r}]laoﬁrt eﬁf?vzdvlent I O can be derivatized or linked to

anot her functional nolecule (e.g., another peptide or protein).

Accordi ngl y,5 t liie Expressiomof Aitibgdidies and anti body portions of the invention

are intended to inc forns of
t he human anti - hTNF{a‘g(riﬁﬁl %’t | %@%ﬁg’mﬁ%ﬁmﬁéﬁr}ﬁ;‘m%@&% di ng

i munoadhesi on refeMEmARtEXpresion of inwsmaglobylin light Elﬁd}“ﬂf%smarh@ﬂtcﬂbn of
the invention qawxhessfwlﬁﬁﬁhda@&édomﬂmaﬂﬂﬁd Hoktcell liehansfekted Witk lon® s meRNet i C

f usi on, non e (0] on_or Se 0.0Nneg ar nor t.her
ml;I lacul ar enti {1 @gxﬁg?}e%&m&?én&ca’tm %}"&ﬁ%m;& 'i %?ie g’?&‘l
anti body ori® dightsod hsavysheias eftheantibodymich thag the li tam,lmewmtms angenpressed
phar maceut i cal iphe hbst canﬁudopm&rﬂﬂﬂtsmmrntmainedﬁnﬁ iaaﬁmaﬁnenssdbats%@

associ ate ofthguﬂgé w&gh%&mo[ﬂga&%r%leﬁga&vgeth geffé méTa?cll?eggxlr: m&ﬁuch ZS

a strepta re reglion or
type of deriv aﬂ%me&n@i@gym ysedrobtain mbw kaayy; and kﬂit in genes inqogpagate
anti bodi es ( of mebe genesiind ﬁé&ﬁnﬂﬁmﬁ%xﬁt{sfoawa&stm&ﬁﬁmd&eghe vécforSmAidit

bi specific di Sui t.ablke Cr ncl. u e that are
hetgroblfun %s‘%ﬁéﬁhﬁ ‘%eﬁ%‘%(?fi&% §&°§§&“2W9'8 { M ot ed by
an appropri at ecimﬂ @ognovﬂméﬁm éwzowoldJSpnngHarhw %y 61982 ni ni de
ester) or hormmufsml;tn Mn&al. (€dsQ)-Curfbin Protdctis'ih Afolecsili® Bidlosy) Greené Publishing

| i nkers are av Pi al Rockford, |IL.

Usef ul detect aaSLo eh{lb%%?mﬁ% %}g’nw ah#18g§g§?g¥agﬁte|? Ody portlon of the
i nvention may be dek¢ ¢enressPE7 05 p RPErrelated antihody, RNAfmements emsoding the light

f 1 uor escent200 andihéa®¢ tidin GCarRbRTESGony ¢ AREottAINEST. CTHeSd DNAk catPbestisihed by

chi or SéyaBﬁiﬁs@rBﬁ%ﬁoﬂ%rao@rﬁsawgmhﬂ%h% ey Wi o ay s
derivati zed wi upingthepelymsrase chaiy rrastiondBER)- a@emlkialmﬂe smmhﬁmawan heavy
hor seradi sh pe kit €Rain Yarisbhsre ngxgeiﬁsereacﬂdwhmmkwsee\ﬂgem@ww'lmﬁﬂu i's

addi { onal 1 eSS Sed deﬁ?ﬁ&é e B YR A o7 g BT St e of
reaction pr&du ?t'mwg'eq{e('ﬂme& ‘muﬁepﬁpm ofifjeaith and Humap Seevieesi sh
per oxi dase i s NIHF@Bfcatibh No2S1i32429 Tomlindd¥ AMJ Nald E1992) "FBe RefFertoire of Human
Germline Vi 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 V,. Segments Reveals a Strong Bias in their Usage" Eur.
30 J. Immunol. 24:827-836; the contents of each of which are expressly incorporated herein
by reference). To obtain a DNA fragment encoding the heavy chain variable region of
D2E7, or 2 D2E7-related antibody, a member of the V43 family of human germline VH
genes is amplified by standard PCR. Most preferably, the DP-31 VH germline sequence
is amplified. To obtain a DNA fragment encoding the light chain variable region of
35 D2E7, or a D2E7-related antibody, a member of the VI family of human germline VL
genes is amplified by standard PCR. Most preferably, the A20 VL germline sequence is
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di am nobenzi dine |l eads to a colored reaction product. which is detectable.
An anti body may al so be derivatized with biotin, and detected through
i ndi rect neaguy ARt of avidin or streptavidin b| ndi ng}’C'!‘mQQ?W”
Expression of Anti bodies An anti body, or antibody portion, of
the invention can be prepared by reconbi_nant expressi on of

i mmunogl obulin Iight and heavy chai n genes ‘il8-a host cell. To express
an antibody reconbinantly, a host cell is transfected with one or nore

r econbi |naBt | eXp;ﬁﬁﬁliﬁHﬁ Wﬁﬁﬁe@ﬁﬁﬁﬁlg%%zfxﬁ plifyieg the DMSDgEnmdiné VH and A20

i mmunogl obul i n eavy, chai ns

| i ght gnd heavy %’iﬁ‘é‘h‘ﬂgﬁrﬁé‘l‘t‘?ﬁ‘b 8@@8‘8‘*%‘ edﬁﬁet{%gt}%gﬁ{lp QFF&‘%%%&&?)?Q?%? z%l Y,
secreted into t htsenefetiences citedsnprdy using standard methods. ar e cul tured, from
whi ch medi um the ant 'é&!i'tﬁ-‘é &ﬁﬁn@?ﬁ&ﬁ%eﬁ%mﬁtﬁé‘%ﬂed: ﬁﬁ&fﬂéhﬁa@éscanbe DNA

oL o0l 90 € S S SR e R 28 ke Sl o B i

i nt roduce the ve'fhmmomdstqusﬂceaéncodadb)st,hesmhnayﬁmﬂ% Bé@cmmeamﬁrst
Sanbrook. Fritsc mmzﬁv VR VL aing e hiioeshy kG621 OF Y
Aus

FM el §F°°?§dsax5x%&d E d e Y or B3t denisnes Bt s g e

Publ i shi ng 'I’H‘eiﬁthélappmﬁnat( ﬂ&ﬂ&)xdmthe‘geunﬁne DNAcsauehices ad ritted Sichijat

Boss et al Qﬁga

fragnents encodltrlllﬁn%tate‘f%&rﬁhﬁé%ﬁg nd avy c aﬁggvg?@aﬁ%mggg éeqe%rst
obt ai ned. These m‘hSSPP é"%‘lﬁ‘ai"ﬁéﬂmﬂﬁ Fh@&?ﬁ %GWE'I fication
of gernline li ghMmgénéﬁwfme@ammnmqumbésésmmnsmdardm&hu@ $ueh as PCR-

pol ynerase chai n_pgag EF'%ISQE&E) (in WiER e H&&%néwm %%e

and | ight chain varia ]y enes are known 1n_the art (see

"Vbase" human  Primgssughitha raductcopiing the mutalions)qs %ﬁl&ﬂe@mm@s -al .
(1991) Sequenses of Flmieemsnaiou&ﬁbe fowdhstliDge Cgeomling" sequehces bbfained by PCRoN,

Slsszfipa%ﬁ?hs?ﬁﬁ@kzﬁ “ﬂ’?@f?"‘ﬂ??ﬁ%ﬂ@ﬁ& &epe‘ﬁ%”.“%‘%f %"?‘ hﬁﬁ*’%‘%%

Germline Vierr] senfigngatian (ie., siffpsences inghe
with Different mgmm&mlﬁrémmkasimmlofs&micmﬂﬂ%ﬂﬂﬁn@& and

gggne}]ltsp Iliev::[al ghea ré%ﬁgé)c thesealﬁ]el r%aw%gﬁhﬁbwtdgﬁuam

24:827-836; tMe Hént M@"ﬁ'%élfm%@ﬂ dygs do the gemaline foRfigumtion).at ed her ei n
by reference). To obtmw&%ﬂs DY ot D2ENqelaed VH £1dV D segdentlake

fami Uy of human oobned ﬁba%ﬁﬁz‘“m"ﬂ& g‘“‘“?%mf Yomrlal I &?andéé’ﬁg %EL%J‘%
preferably, the #ove} thepe B@Mﬂgﬁ@“w ¢ gt ermampxgat standaed reqambinang

DNA fragnment encrehrigues/for éxagiple 16 konhvertthe variable régién genesto ﬁﬂﬁ-]en%liﬁnbafy a
o i e B, A A 5
sequence is H-encoding DNA fragment is operanvely lmked to another DNA fragme encoding
another protein, such as an antibody constant region or a flexible linker. The term
"operatively linked", as used in this context, is intended to mean that the two DNA
fragments are joined such that the amino acid sequences encoded by the two DNA
30 fragments remain in-frame.

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 (CHI, CH2 and CH3). The sequences
of human heavy chain constant region genes are known in the art (see e.g., Kabat, E.A.,

35 etal (1991) Sequences of Proteins of Immunological Interest, Fifth Edition, U.S.
Department of Health and Human Services, NIH Publication No. 91-3242) and DNA
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anplified. PCR primers suitable for use in anplifying the DP-31 gernline VH
and A20 gernm ine VL sequences can be desi gned based on the nucl eotide
sequences I n the references cited supra, USiciss rd .
nmet hods. %%Bﬁ?fj Once the germine VH and VL fragnents are o %i ned,

t hese sequences can be 5 nutated to encode the D2E7 or D2E7-rel ated am no
aci d sequences discl osed herein. The 2 no aci d sequences encoded by
the germine VH and VL DNA sequences are fi rst conpared to the D2E7

or D2E7-rel at ed ' ti,f no acid
resi dues in the%@ﬂ&n\é&@}m‘g ?é%g‘?e uen P%%W?F &m
Then, the appr ofﬂ’?’éﬂa&’ﬁhﬂi’!m‘aﬂ@‘sgtgnWagésﬁhlsﬁzﬂsﬁkh@&elmixﬁaﬂwmt ated |
LOET- r obat ed anios “’*"“dﬁég‘w‘“““ﬁmﬂ“ G"“*ﬂ““t““’%}* gibn, Fora

related a seguence etic co 0 eermne
whi ch nucl eot i g@@ﬂﬂﬁb&’s"‘? ﬁgﬁp%@e%gnoodmﬂﬁ%g%b %d Qapathetne
sequences is caDNMobmleb;codmgndmuemmdMCmethmn madl at ed
mut agenesi s (i n Whi Chyd ibflatBd DRIACShcHdR: ég@_twpl o r‘r:ugltlb‘tpgd?“ O;,gl;)ggdg?ggllﬂ g‘htlgﬁf PCR

primers such that.the PCR rodg:g f:) I NS t
mut agenesi s. in gene ( as $&pb light chap gene) by %W%YFX nsﬁleMlemg@nm i ne"

sequences obt ai BNAﬂo;anStﬁ&DNAmdequla dncoding the lightowhein constam region] CLLL fTher ences

i n the framewor f¥haih' f. rajjon
di fferences ,in %Wﬁgﬁ uenggﬁggcgl&wg%h% 45 éerm I ne
sequence, fdP e agR & %( (g2 D%fm&ﬂﬁmtmlm uselpgicak Intepest, ifth

desireable to cEdngmUEdB&pammeﬁdezﬁﬁﬁfE@ﬁc&aﬂm Pgblicafiod NoS919%240) | ne

sequences 20 : alﬂéﬂ?éﬁ t he ne
Coﬂ]lcjl gur at i on§ ' End DNR ékﬁ&?wtp&ﬁéﬁ&,{% enc%gﬁc&%zﬁaf'dﬁgﬁ;&l

D2E7-rel ated VHBRfHicgtion e'B}?é'rs!“schaF’éOWt el 6oR b a(lglppﬂeméambda@anwmegm
mut agenesi s of bnmdstptefewﬁl)aadkhﬁpagﬁﬁmu@%xﬂescrl bed above), these

Pgéhmggggml?or;%?gen{&%ggéc%?%ﬁ var| a%mi‘& ‘ﬁﬁg@ﬁ'@s&?g‘t“f%'rﬂ%gt h

anti body 25 é‘é iblalinkes 8. ¢nepdingrthe gming acidh t hese
mani pul ati ons, aqu&ncec@!n-sm;, MMMH@Ms‘eqmbemedwﬁl y

|l i nked to anot h&fnngmﬁs d*,ﬁg as an
alntl body constz‘fg‘%'ﬁ F fgﬁl Qr .a Pfdelgxﬂb er Lmda?ﬁ%&mﬁélgéﬂmzlﬁég tlvely
i nked", as uscler(Ee8. B etal (1988 Scirpon2dQif 28 426 Hstan ot (H2B8) RopeoNar

fragments aR@ |ddadeScisUShgs: 5%9—588& MoCaifereyai ol Naie(1999) 348:9512854)y t he two

DNA 30 fragments refgaé cogdi ng
the VH regi on can, er?‘e les orlaputfodxé)oﬁmxpgfﬁﬁggﬁtf % Sﬁg
operatively i OEF}EI- ﬁgew 31ps, hte tmépsmbeda ovweemned
encodi ng heavy mtwaxpresﬁmv&wrs s&ﬂﬂﬁﬂ&e@%m&ﬂrﬂﬂdy%dmﬂ%ﬁs&iﬂﬁw&%

kabat . A o eraaiofa? @b ioah Rt Tn 90 Byl ot AR eyl ik et

| nt er est, F??t °Elﬁa{‘%3'ﬁ3“9“§ ygene: ‘h‘erﬁveﬁﬁ’fmhmah%nmﬂﬁ"ah@erw ces,
NI H Publ i cat i ortraxslati€rial 86hérd) seqneho&\iﬂuttm the vector serve their intended function of

regulating the transcription and translation of the antibody gene. The expression vector
and expression control sequences are chosen to be compatible with the expression host
cell used. The antibody light chain gene and the antibody heavy chain gene can be

30 inserted into separate vector or, more typically, both genes are inserted into the same
expression vector. The antibody genes are inserted into the expression vector by
standard methods (e.g., ligation of complementary restriction sites on the antibody gene
fragment and vector, or blunt end ligation if no restriction sites are present). Prior to
insertion of the D2E7 or D2E7-related light or heavy chain sequences, the expression

35  vector may already carry antibody constant region sequences. For example, one
approach to converting the D2E7 or D2E7-related VH and VL sequences to fuli-length
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fragnents enconpassi ng these regions can be obtained by standard PCR
anplification. The heavy chain constant region can be an 1gGlL, [gQ&,

| g&3, 19, wdNymboE, | gM or | gD constant region, butPGRISPTREY er abl y
Is an 1gGL or 1g&4 constant region. For a Fab fragnment heavy chain
gene, the VH encodi ng DNA can be operatively |inked to another 5 DNA

nmol ecul e encodi ng only the heavy chain CHL €dhstant region.

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

| i ght chai l, |y
| i nki ng the VL- er%nc@g{aﬁ b3 ' Jﬁ‘\ﬁ to anoe’{aJ er‘al éneeﬁcmglﬂﬁgﬁt hé{ﬁ
li ght chain consﬁmmé@imtcﬂnwm‘mgwn%é‘ﬁ% bsﬁ?hth VH sgementisii n
constant region gpératvely inked @'theiOH sdgment(s) withirrthe vetor and the WasegientHs A. , et

it on, 1S, DopRFMET ﬁﬁ%ﬁﬁéﬁﬁ%”s=k§”%umn e%sé.‘%%?[ﬁﬁﬁw@%tﬂmwm

91- 3242) mhpm inang FEPISSion VeXion a8 snaede 8 signdl peptide Shat facilitatpseseenstion ned
by standard PCR of the anfibadlyichaifi o host €41 Imhazxmﬁmx@gmtcﬁnbeasmqmw be

a kappa or | anbda const St I s a.kappa
Conatant 1 egi on. vekigt suchthar e Sefdl pepride i kel it Batne Y e SRS wimiisde BRED S g
DNA fragnents ar @M&h&neﬁy Thesxgnalmqmembammunogio&ghmmnaépmdengaa

T el g o s
a Y cont i g‘tous si ifb?“@“t%{ H’ B?‘gyﬁg“ %reeﬁmg‘ﬁﬂ'%wrf’?&"%ﬁgwfs ?ned

by the flexible theinvedtionkary r@sdetoamequ@msdha;tcoml thelesp@3sicioofaheantibody

N T ool e e
erty ure

To express the affiBYEs E@Emﬁfmmlf}%ﬁwp m s "'ﬁvé’ﬂ fvadsnylation

encodi ng paignals) thatrcofuslithd anhuwwoheéthydemsbamm:.r&&has

described aboys, raj ?Vlf%la %@1; s are describld, Tor PRSI Cbelil! Gnd ARbREsiAN21 1 he

i ot e e DAL

control sequence
intended 25 to millbeappreciated bythoseoskitled dmthe ing that Guetdssign off the expression vedton: h

voctor serve PL;.‘“‘@“M 'ﬁ%ﬁ‘a“‘ﬁ“aﬁ%fﬁ%ﬁ‘“ oty dhpeRt 61 %’*ﬁ"““sc“r.'%“t.%n
and transl ation d‘l“f Wﬂ@"&ftﬁé@ '3?8‘3 9@89 des’adn
expression coR@r mm@emwmmmﬁemmmmmmwmmmmm

expr essi on host elememsQEit'dxrblﬁﬁ&th OtéiR EXpredsibnlin Fiamintalio® Sels 2dveh hore

anti body heavy chain ene,can be 3 ed | nt o.separ or_.or re
typically, both FEHBYER g Ph?@?‘icsﬁ‘!eﬂi’%’e{?% cytomggalovi Vifus (®§|’é‘§$ ‘heé%“{\%m
The anti body genqmommwrlemmﬂeﬁmlmww (8XA0)(sudhas thechiN4frprémoter/enhancer),
standard net hods a(ié‘rﬂmmé '(ag?lt ﬂhQHdé?:Bvi?&HTRA %@%ﬂm&%&h&ﬁ%j&ﬁp&foﬁﬁ %0 t he

anti body gene r,agmen ‘}Qn vect or

bl
restriction sft eéf“%l?eédﬁéggté‘??t‘} ) reggylatpty € ele uf"?&s&ﬁ?‘t“s q@?’“ﬁﬂ%‘fﬁE% Br
D2E7-rel ated |i gtﬂatthhéaW,QﬁH&VﬁhgﬁqdéSthﬁﬁ,é%NMEﬁil4851 wad US. may

al ready carry antpaﬁgmo.m@m,ym suences. For exanple, one
In addition to the antibody chain genes and regulatory sequences, the
recombinant expression vectors of the invention may carry additional sequences, such as
30 sequences that regulate replication of the vector in host cells (e.g., origins of replication)
and selectable marker genes. The selectable marker gene facilitates selection of host
cells into which the vector has been introduced (see e.g., U.S. Patents Nos. 4,399,216,
4,634,665 and 5,179,017, all by Axel ef al.). For example, typically the selectable
marker gene confers resistance to drugs, such as G418, hygromycin or methotrexate, on
35 ahost cell into which the vector has been introduced. Preferred selectable marker genes
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approach to converting the D2E7 or D2E7-rel ated VH and VL sequences to

full-length WO 97/ 29131

PCT/ US97/ 02219 - 21-
anti body genes is to insert theminto expression vectors al ready encodi ng
heavy chain wo 97n0g37ONSt ant and light chain constant regi Ongey, éﬁﬁ §ively,
such that the segnent is operatively linked to the segrrent(s)
within the vector and the VL segnent is operatively linked to the CL
segment within the vector. Additionally or.gpternatively, 5 the

reconbi nant expression vector can encode a signal peptide that facilitates

genc can be cl ordde i @PSRis el DERT ecke Tl Sbtjo dutrohod eplaptic 1 <

| i nked in-frane m&!hmmatamlcmmnbmphﬁmon)‘mﬁhkeneo geneﬁ'oﬁ@ﬂddylecdw)n gene. The .

ﬁl gnal peptide can by ﬂQﬂi]&Q@%ﬁfﬁﬂdﬁéﬁW gﬁd%ﬁre%o:?vector(s)encodmg
et er ol ogous si qgﬂi P\’)g’ﬁ ?ec?eg pt ] Sﬁ

non- i mmunogl obul'PH*H lfgix hains i trans Hmaé by gtandaed teehmiqussy Thehai n

genes, the reﬁ:orvbnmrfomqfnmmmr‘trmfetﬁmﬂamfmtcndedtobﬁuampassWideﬂaMiéﬁ/

regul atory sequ hnmqs{ t4 bod
chgi n gengs ig g&ﬁﬁ gﬁ?géljn}ﬁ%regu"ﬁi? Qﬁex(aé ugglggcﬁ spol n%gﬁ%?}’ct%

i ncl udes ﬁf“ 5‘% Ry a8 etlectroppgation, el F‘“Ekib‘f"éﬁ?mfémmwmlbm&mnt s
(e.qg. I pol yadfeny!eﬂtanﬁmnsfecnon and grdlile) AlthiighGoiitiedtetichlly possiblets xprdse

translation o seguences are
described, for exam i O?I n @3@1%m%5§§?%ﬁ%@&%m P

Met hods i n E’r&yﬁﬁ* mslﬂmweaeeﬂis@arﬁm% prefessblymemmaligrhqst culis) is thetmost

Wi |1 be appreci preferrdihbetdins suchleukdrpstic cells, agd ﬁhrﬁmichﬁhnfaﬁhﬂmﬂ%bém £R¢ mlohe

expressi on vect g4 ﬁ ftaaé‘tpmwt’gt lmotapsgmgﬁlagstsé&g QI gﬂ to?&egg%?sequences

may depend on suc to be
transfor med, t hémP!'V%‘PE'S‘F“Ye%GHV%%!"QﬁY o?mbmmtm W@&Q&@Gfﬁ!m gene(has been

Preferred regul atpotted SetseineRatve for mamhloanlgh dsTlattiveaRfiBsdyi(BBss, DEAUde

viral t | otein expression in
mamral i an ceﬁ , %hhé quﬁ%’?o"n%fr}@'s a??'dgggﬁ hancers derived from
cyt onegal ovi rus (CIW?WW% ian hospgeells for expressing the recombinant atibodiespfithe
Virus 40 (Sv40) uﬁ\&uﬂ&n ﬁsluﬂéﬁhiﬁb%(}{ﬂﬁmm vary (CHO eIy (including dhf CHO ¥éllsUS

, the ad b d 25
1£5r'?her dgsgrsg%ﬁl VI ra ’?‘ggﬁﬁﬁﬁiﬂéﬁe&%’m %ys%ﬁt@y 42%9
see e.g., U S WwithaD myrkep@. @8 despribed in K. Kaufn@nandﬁ’emslm
4,510, 245 bweBelcwmm Bzang_%o‘s.szn,usommudm CAs 8418 afd SPP ¥elfsC Wehdnner

et al. antibo hai n.genes and regqul atory
sequences, the meM&%gﬁng%%@glg%"\%@{ﬁ e8! ﬁ‘ﬁ"eﬁf’?ﬁ@%’t ’“ﬁﬁ’g"
carry additi onahostsgilse theantibagdigsigreprodurgd by eultuning thethost celiefpnla period efgie at i on
of the vector i sufficieht 0alibw féﬂ?ressx&i bﬂh@ﬁ:ﬁ%di RIthé Kokt é<M8 br, more prefedsbly,

o ot 2bl e " K lRRSY e LA B0 B B M B e 0 "
U. S. Pat ent $2Noéntihodigtran b recovered from the culturc medmm using standard protcm
purification methods.

Host cells can aiso be used to produce portions of intact antibodies, such as Fab
fragments or scFv molecules. It will be understood that variations on the above
procedure are within the scope of the present invention. For example, it may be

30  desirable to transfect 2 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 remove some or all of the DNA encoding either or both of the light
and heavy chains that is not necessary for binding to hTNFa. The molecules expressed
from such truncated DNA molecules are also encompassed by the antibodies of the

35 invention. Inaddition, 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
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4,634.665 and 5,179,017, all by Axel et al). For exanple, typically the

sel ect abl e mar ker gene confers resistance to drugs, such as (418,
hygronycin or nmethotrexate, on 35 a host cell into which the vector has
been introduced. Preferred sel ectabl e narker genes WO 97/ 29131
PCT/ US97/ 0224/ 97129131 PCT/USITIC2219 ‘

i ncl ude the di hydrofol ate reductase (DHFR) gene (for use in dhfr host cells
W th nmet hotrexate sel ection/anplification) and the neo gene (for G418
sel ection). For expression of-23he |ight and heavy chains, the
expression vector(s) encodi ng the heavy and light chains is

transfected into

of the term"” tran&fggﬁ%%%{lgéﬂ%!ﬁﬁﬁg%gﬁ %&H&g@sg Bo‘gvarl e ]m?;oms
techni ques compARSFORS arhbpdy x%@quhsmfelml “&?’Gﬁ’@ us DNA i nto a
prokaryotic or mﬂm&ﬂédsysﬁm&brﬁedmhn&texpmﬁioaﬁwm{bﬁﬂy,%m

oo U Dbt Gl bl e o e iy, e Pl b S e o
of the invent |5onthem@qummwmaﬂ%the@nmmmmi&m'mdmcedembdhfre(iﬁf)@slh on
of 10 anti bodi 6 wauﬁt#ﬁaspm&-!nfedﬁeédt&nsﬁarbnmﬁmeﬂﬁfﬁoﬁ{manﬁamk bt Yedii2St
barthcul ar - namalEthody B ap g cBER 35S o ok coetinth ibed Lf.inﬂei 's to
assenbl e and secpmcdpmmmmlmmemw&g denvedﬁnmﬁ}!%lgCWJaﬂemﬁmymd
anti body. Prokar jglike, saapésewvrenﬁﬁncwlrmw rted

to be |12ef ;ﬁ |ve for ﬂﬂmﬁt on EI g %/Il eI dﬁ i BI ﬁe ?ntl boaz'rypt(mnouf

Pr ef erred manmal tlmgemss fl'hcslcmb:ﬁmt exprpssisnectgr almmmmm&gtmamuhmdws of
the i nvent r&@erearahwenﬁ'ueneﬁﬁt mersé&rt m&el: ?Q;sng el
dhfr- CHO cel | s, ) ri.be nd Chasin %ws
Acad. Sci. USA 7% EF?E’B’"&E atiof, Fhe se e W“F?P‘ ﬁ‘aﬁglﬂﬁé tca‘arre oy
e.g., as descri bexpréssioRdf thKantibodnheavyt afd ngmmnmﬂﬁm@haﬂ&@dymhco&rmfmm
159: 601-621) ,15NSHhe @Yitbre Hdik!. |StanddEndiEdulas bﬁﬂ%ba%
reconbi nant expr egS| g.n vect ors encodlyg%f%gt | B’@s @ien r e | nallmguced= into
mammal i an ORI CXPrESSIOn VEFIPE: i %‘ﬁ T guitase
host cells for atlpépst@dkindtmmrthemnbedyf&omﬂmﬁnltm rm:iiumv for expression of
the antibody in the hgSkevwst tﬁéfoﬂfgo:d@i&ﬂﬁf QJ? 'tﬁémvenrmn erfafisth nfdlei E::iﬁ,he
anti body into the cuI@B‘%‘? mﬁ? ch t 'r%g?‘ﬂ r oywn
Anti bodi es can b&EFE SLEF ‘i"BWPf'H%“S ‘Qgﬁﬁ‘PH"ﬁ tein
puri ficati on 28et asibodies and antibody portiosis of the aivbmm:amrahndedmietsmneamndmgme
portions of int ag,remrl hém vadabidredion i Fi
nol ecul es. It vm{:hﬁlie under g{%&ﬁh vﬁgﬁmﬁs 02 %ﬁ%ﬁﬁﬁiﬁﬁ& The
procedure are w ﬁ'ﬁ <ofid 1@ i t
may be 30. desi raisubmpassestnuahsﬁchs ﬂ4a&lﬁﬁmtd theCDmndbinaﬁ%cmﬂpaseBsngcleoﬁdterzﬁ-he
light chain or t# R9R¥¥cleotide sequence encoding the D2E7 heavy chain variable region is shown
25 inFigure 8 and SEQ ID NO: 37. The CDR1 domain of the HCVR encompasses
nucleotides 91-105, the CDR2 domain encompasses nucleotides 148-198 and the CDR3
domain encompasses nucleotides 295-330. It will be appreciated by the skilled artisan
that nucleotide sequences encoding D2E7-related antibodies, or portions thereof (e.g., a
CDR domain, such as 2a CDR3 domain), can be derived from the nucleotide sequences
30 encoding the D2E7 LCVR and HCVR using the genetic code and standard molecular
biology techniques.
In one embodiment, the invention provides an isolated nucleic acid encoding a
light chain CDR3 domain comprising the amino acid sequence of SEQ ID NO: 3 (ie.,
the D2E7 VL CDR3), or modified from SEQ ID NO: 3 by a singie alanine substimtion
35 atposition 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. This nucleic acid can encode only the CDR3 region
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chain (but not both) of an antibody of this invention. Reconbi nant DNA

t echnol ogy may al so be used to renove sone or all of the DNA encoding
either or both of the Iight and heavy chains that is not necessary
for binding to hTNF[err]. The nol ecul es expressed from such truncated

DNA nol ecul ggogfmsl SO enconpassed by the antibodi es of thecpssigaygntion.
In addition, bifunctional antibodies may be produced in which one heavy and
one light chain are an anti body of the invention and the other heavy and

i ght chain are WD 97/ 29131 -24-

PCT/ US97/ 02219 -23 -
specific for an I

the invention to&,%b&%?ef&%ﬂg ggantl boJL go“?ﬁﬁ@ ?%ﬁ hﬁgﬂlé(:’%p%gr(ggg#?o%/n
net hods. example, the, nyclejp effxér%arc YR havipg a (ORZAomaingomprisingtheof
an azitjl body, or anifio gidsequence ofSEQCIDfPQD;IBD('hl ﬂﬁDﬂBﬂ'WDCD aﬁd@CDR‘lQlkaﬁiﬁn a
recombi nant expry chain
and the anti body%f“?’hﬁpgﬁ%%%? %gif%%rh&gu %E?rllpil dhf &%Eﬁ\ﬁ)

cal ci um phosphat e- mredn an Fﬂ@ﬂ@ﬂ@%ﬂ@ﬂ“@?ﬂrﬁvﬂbﬁeﬁm&im@hmaMptwémgon
vector, t%eawmnsaummddphﬁ the Afiind ZRNRGuektoSIY YN AL | vel y

SIS, adendif BREERIVIPERRS) ’wgnﬁﬁf@d%ﬁﬁﬁ@ﬂ%ﬁ&gﬁmﬁﬁw o

pronot er regul atsubsfitisiopmbpasition 233, 46, 8, 2010 @il an by ohetafive comservative amino
Gones. The reconposabdtisiion  gUsiins £,% 05,8 8.5 00;11 ahifol 2, Bl nuciec acfan,

e T g kR P ERRC 2o o o LA, B S eEa B b - e
vector using rretChunrvendﬂmglon (HC¥R)e For examplepthe hicleit acid caléneodecd HCVRD
transformant hogfy o f w

anti body heavy zﬁfﬁ b D &M‘ﬂ:%l%ﬁ%%ﬁgﬁlﬁo uelncsedrff 0 eregnF?om 15
the cul ture nedi ‘Eﬂ%&f‘“gé '&ﬁé%‘ sgauenref SEQ I
prepare the NOy&{.entheDRR7 CHEIRRBI on vector, transfect the host cel | s,
sel ect for tIEme or W&ém&ﬂéﬁéﬂ&dmem,mélﬂemﬂgﬁfar&ae%vﬁvoggﬂtn&aﬁ@\é@fdst he

o O e 4 B Shr DR doain o i wuets, "
host cel | conposeleeted fomithe groupcansistisgol: FSEQ M2NO:B; SEQ 1D dih4,8EQ HNNEX: 11,he
gg ant Iebggl:gzl BEGH AYNO? 2L SEPIT N@ﬁaa Oésg i1y NOY Y& ,E%gm NB195! mg%qa
Fi gure 7 and SE %Ié]es g; dq S'&Tgﬁ ﬁ?#ﬁ@&hé Hﬁ Wgéses
nucl eot i des 20- m ID Ne: SLREQINNO: 23, SEQ IR NE» 24SEQ D NGx:: 28 REQ H3 NDt 26,168
and the CDR3 glo SEQIIENOR IR SEPID Nes: 28 SEQIES N&R 29, SEQ ID N&R 3o %mtgnggrd ?gt | de
sequence. encod bafitaP s, ST MR e Rek S #?ﬁ@ﬂb@?@iﬁpag ses -
nucl eoti des 91-105, imgtillGoatherembodimentctbefvention provitesaniishimedimelelOfidhind t he
CORS | ol Rnfidy daAbfiBody iiht Ein bR Feyion mprsiniithd ariifio JAASEfkAH DY
© SKTTe %1 SKY D NO: 1 (te., the D2E7 LCVR). Preferably this nucleic acid comprises the
nucleotide sequence of SEQ ID NO: 36, although the skilled artisan will appreciate that
due to the degeneracy of the genetic code, other nucleotide sequences can encode the
amino acid sequence of SEQ ID NO: 1. The nucleic acid can encode only the LCVR or
can also encode an antibody light chain constant region, operatively linked to the LCVR.
30 Inone embodiment, this nucleic acid is in a recombinant expression vector.
In still another embodiment, the invention provides an isolated nucieic acid
encoding an antibody heavy chain variable region comprising the amino acid sequence
of SEQ ID NO: 2 (i.e., the D2E7 HCVR). Preferably this nucleic acid comprises the
nucleotide sequence of SEQ ID NO: 37, although the skilled artisan will appreciate that
35 due to the degeneracy of the genetic code, other nucleotide sequences can encode the
amino acid sequence of SEQ ID NQO: 2. The nucleic acid can encode only the HCVR or
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t hat nucl eoti de sequences encodi ng D2E7-rel ated anti bodi es, or portions
thereof (e.g., a CDR domai n, such as a CDR3 domai n), can be derived
fromthe nucl eoti de sequences 30 encoding the D2E7 LCVR and HCVR using the
genetic code and standard nol ecul ar bi ol ogy techni ques. _

I n one enbody@yeidesast he i nvention provides an isol ated nucl 8TUVagwEzIencodi ng
a |l i ght chain CDR3 domain conprising the am no acid sequence of SEQ ID
NO 3 (i.e., the D2E7 VL CDR3), or nodified fromSEQ ID NO 3 by a
singl e al anine substitution 35 at position2i; 4, 5, 7 or 8 or by one to
five conservative am no acid substitutions at positions 1, 3, 4, 6 7,
8 and/or 9. Thi saf Wb BhdodES héhvy hnift BEREDE RBloN, dgefutivélREink«ddb gt HCVR. For VO

gZ:{I_/Z ?Jég % 102219 example, the nucleic acid can comprise an IgG1 or IgG4 constant region. 12 pne

or, nore preferaduibpd:mcmbﬂeaudmcmdlsrmamn'bmm&pmlommm vari abl e regi on

(LCVR) . For exmkrﬁmmeax&%ﬁa& uw P&gsﬁv&&rb&}@d wagma
CDR2 donai n corrprl sin afl nce of % (1

the D2E7 VL Orshsinggd g Antibod 8’&'&3&‘3 P‘r@"?‘ﬁ?* B ANG 6 ‘ﬂ'e‘“v‘h"
sequence of SEQ:hthEhper{dbsﬂe;mhhﬁmﬁ%Eﬁm&ﬁon@BE&)encodﬁg | n anot her

enbodi nent, the inve Al %lgt

a heavy chai n CDRS do?rgr?%ldgé h s?lrllﬂ'ib ‘Qéd nobiazm seq erﬁglg of %ﬂc[xi) NO

4 (i.e., tysauenpeof &Qy az}sﬁ@‘@# SEQ ID NO. 4 by a single
al ani ne subst i thyth afibady Wythﬁﬂhﬂimg?avahabﬁ regfion chmpising Ghecimind acid by

one to five gpnservati ve PleSiiyt utions at positions
2,3,4,5,6,8, 38 'yef ﬁ'ipﬁg Z‘Pﬁ %FZl C aﬁl d can 10 encode only the
CDR3 region or, nore Btr:em@nm ajso Rfﬁ\?@ﬂfé@s‘aﬂ?"%mq which ang orgaRre pEthe yecombinant
chai n vari abl e rexgtesdiod FHcAdn of tidinvéntiviibate beell trtddGded] emuy,c:ﬁmmﬂeemgaa

HCVR haV| a Q f
D NG 6 (i st ok sk SRR Y B podfefl R el a0 RIRr GOt
ani no acid sequeqﬂie of SEQ ID NO 8 (i.e., the D2E7 VH CDR1). 15
I'n yet anot hes enbodisiififurthek i ihveéntioh povides Pitethod of Sathriitig &uedoibinadci ds

encodi ng a D2E7-4el a Q

sequence 1{ ctagmd&g @6&%@ %%xgﬁg?%it %élpgf@%@@wg é‘gtagEQ | D
NO 4, SEQ ID NO°“11!'€ medium ugfl@ reqombinan lzumwmgwétheltsvensmw thesized,  SEQ
ID NO 15, SEQ | The¥adthokcan further copilel %iﬂa ,recomiBirant Biﬁxanjﬁnbmdxﬂ)tﬂ&o

19, SEQ I D NO ﬁj%’“‘?g‘% NO 21, 20 SEQ D NO 22, SEQID NO 23, SEQID
NO 24, SEQ ID dLg'EbIDNO 26, SEQ ID NO 27, SEQ ID NO 28,
SEQ I D NG 2§°SEQIDNO 30, SEQ ID NGO 31, SEQ ID NO 32, SEQID
NO 33, SEQ I D N Sbcisitlof$ebmBinki@Hbn Antibodies In still another
T oy | ot "veldeBu A thASS aflfbosibAe it h Sadlfibelo we p22R GO 10

an antlbody |l i ght chaln var on conpr| no acl equence
of D2E7-related antibodies dlsclosed herein can be xsolated by screening of a recombinant

combinatorial antibody library, preferably a scFv phage display library, prepared using

25 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 Suer4PTM phage display kit, catalog no. 240612), examples of methods

30 and reagents particularly amenable for use in generating and screening antibody display
libraries can be found in, for example, Ladner et 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. WO 93/01288;

35 McCafferty et al. PCT Publication No. WO 92/01047; Garrard er al. PCT Publication
No. WO 92/09690; Fuchs et al. (1991) Bio/Technology 9:1370-1372; Hay et al. (1992)
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25 SEQIDNO | (i.e., the D2E7 LCVR). Preferably this nucleic acid

conprises the nucl eoti de sequence of SEQ ID NGO 36, although the
skilled artisan will appreciate that due to the degeneracy of the
genetic code, other nucleotide sequences can encode the am no acid

sequence ofwégg 4¢ NO 1. The nucleic acid can encode onl yctAi8o7jesay

can al so encode an antibody |ight chain constant region, operatlveF; i nked
to the LCVR 30 1In one enbodinment, this nucleic acid is in a reconbi nant
expressi on vector. In still axether enbodi ment, the invention
provi des an isolated nucleic acid encodi ng an anti body heavy chain

variableregio n 1.d s D NO 2
(i e.. the DB &r&?%boﬁﬁé‘gfféé‘"gfgmﬁs ool O Segenes 20812 ol

nucl eoti de seqiMatadieny ershNVamr Méﬁlﬁ%@nfﬁﬁ@ es it (1983) EMBOS/L2: TS+ |
alOlolreCIt afj e t hay3fHaWistePal (9IUROAOEBRER6898Y8; CRABLA 1 &194991) ]QVSEQ DN
nucl eoti de seq BeSRS uen

2. The nucl ei clig%ig% ’g‘g g%%?%%ﬁ%ﬁ% éjamgg ‘?/([ﬁ§9 9131

PCV/ US97/ 02319 Bio/TechnoIogy9 1373-1377; Hoogenboom et al. (1991) Nuc Acid Res 19:413354137;
R For B e comr | s an .61 o1 | 0GH
constant region. %&"Jm%m‘n@di MF’%‘& \&Q‘W@&ffmyama
reconbi nant ex izwesﬁ raseconstabifor hTNFa, a murine anti-WT&FHonantibodyohaving highdffiieyd e s

reconbi nant ex tMAK”l é gﬁﬁ&gﬁ)@o{ﬁﬂl\éﬂh&haln
d t d
hventi on pitoy Hepest aumﬁir%ﬁg.g{? oSé@a”ngwh?@StSEaﬁaeﬁmm and light chain
a) an anti bodymmmummwmmimwmmmmme@iw&mm no
3?' gn ant i b§§3 E/%gi/éfcllss %Nbgg a é%?llag%egl on cbrrprl Si ﬁcmf’ﬁyc’a%%o
a"rhs

acid 10 sequé ragics psed in thispethgdare prefamgbly scFv libraries The
i nventi on al soprepared dubscheendd asalescsibed inMelaffety @nal., PCThRublicatfoniN® WO

r econbi nantys 92mlwm§ﬂggyg§tﬁ£&%ﬂ%%ﬂ%_aggﬁg§* pﬁmpgted?p @? oduced.

Preferably, th st .ce nor e rabl y
t he host cel I %é‘rhp% £u734. SREC?'B@PW yare%eqenedua@
Still further tmnbwmmmdﬁsmwt hod of synt hesi zi ng a reconbi nant

human anti body of tbﬁcﬁ iank Wa&Wh%%Mngé& 3 lfon%‘n |..nvent|on

in a suitable ure ned umu reconnl nan an |body of

the invention F’épeéim?l‘ﬁe@lvé’éﬂ‘d‘ erent payp, gf the imitally sslscted, Viiaad VD sagments are
i sol ating t20e MfmmthhamMmmwm?mfdeWHMe medi um 20

i bocy SRR RS 45y oy s e B

constant for TN mdlng, the VL H segments of the preferred VL/VH pair(s)
can be randomly mutated, preferably wnhm the CDR3 region of VH and/or VL, in a
process analogous to the in vivo somatic mutation process responsible for affinity

25 mawration of antibodies during a natural immune response. This in vitro affinity
maturation can be accomplished by amplifying VH and VL regions using PCR primers
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 resuitant PCR products encode VH and VL segments into which random

30 mutations have been introduced into the VH and/or VL CDR3 regions. These randemly
mutated VH and VL segments can be rescreened for binding to hTNFa and sequences
that exhibit high affinity and a low off rate for hTNFa binding can be selected.

The amino acid sequences of selected antibody heavy and light chains can be

compared to germiine heavy and light chain amino acid sequences. In cases where

35 certain framework residues of the selected VL and/or VH chains differ from the
germline configuration (e.g., as a result of somatic mutation of the immunoglobulin
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D2E7-rel ated anti bodi es di scl osed herein can be isolated by screening of a

r econbi nant conbi natorial antibody library, preferably a scFv phage
display library, prepared using 25 human VL and VH cDNAs prepared from
MRNA derived from human | ynphocyt es. Met hodol ogi es for preparing and
screeni ng susvodieimAari es are known in the art. In addp¢1/0S9702219 ‘
comercially available kits for generating phage display libraries (e.qg,

t he Phar maci a Reconbi nant Phage Anti body System catal og no.
27-9400-01; and the St at agene SurfzZAPRérr] phage display kit, catal og

no. 240612), exanples of methods 30 and reagents particularly arrenabl e for
use in generati nﬁbn@ﬂﬂseéfd mesﬂaget!%?)dhm%x desireable to "Badknhiste CHE

f d f L d t "al 223, 409; K
o e seors B e P coreedl o
91/ 17271; W nt erchatgeshe ﬁmﬁhbhanMqummem amxwdlek bmtlndt they &k .
PCT Publ i C@E bk ?@n@ téciw@e&mé %fggu h 3@&*@9 No.

VO 93/01288; (35 _MGCaff CT Pu cat
Garrard et al SPCETRIENTEL f%vﬂwwo?kmmes a9comptisned uéﬁedaé@maiecu!qugl)
Bi o/ Technol ogy 9bidldgPmethéds fot-myrodicing speéifio fidjations (eg sitéAiréetddifdtadenesis;

PCT/ US97/ 02219 - 26 -

Hum Ant | bodHybr | o asdisted muygagengsis, and the like). (f1989) Sci ence 246:1275- 1281;
McCafferty et al., NAolipwingscroeningandisolation.of amanti-hTNFa aatibedy of the GmenewBO J

12: 725- 73fem hlwdombﬁ:aﬁltmﬁiunoéﬁﬁﬂﬂ))disﬁl@ libgar9) nudRic a%ﬁﬂm@&ﬁn fHeaslkaan et

o L0904 Sty a8 o Ay bt 28 o e e

(1991) Nuc Acid wb@oqesi lntQQQEnmssmn vectoxahu swpdand recombinant Qu@m)mnms If
88: 7372 7982. n g desu‘ed thenuclelhl&ciﬂcﬁﬁﬁé ﬂﬁh&dnﬂﬁiiﬂﬂbdlﬁl&eatd&hdr%ﬁﬁ NS the
anti bodies wit .rate cons
hTNF[err], a erl ne an ’n”ﬁéi ; |&wafmdoen8££ﬁ% f #ﬁ"nlf cflomams, and
a low of f rate ctorbapadd cnrmx{tmqns Qfx;!remmgs m%mémmymmtdmdnls{obted
| \r’:hl ch haz llolﬂeplgsscieemng‘eﬂcWh%%%)DNAeliM&% m&ﬁfhbb mi&ﬁanﬁwand
eavy an i ght chal av Lo Lar, bin i Vi r
hTNFa, using t he epll{i%aﬁée’fprég vF&ncgrangmd-o'ag?e% 1&% \&a
described i n Hoogdwthsodetaii i CCIIOIFQTFb@GbI i cation No V\D 93/ 06213. The
antibody libraries used in this rret hod are preferabl y scFv libraries
prepared and scrgenegyd .Publ | cation

No. WO 15 92/ 01047, ordcsg io Amacelcal AdfinISIRYOn - 1. o
- @iffiths et 28] ., (1@!3)mub0dlesmtm:mmgnsmmmmugcmlamcmwwedmto

| |hbr aries pref erlﬂhhmcaﬁt&awmdnmnﬂﬂ%foradmﬁ@ﬁﬁﬁ? MEypichity, #e | as
Sel eated. i x ptammRsrsieal SHpBsiiGh bordlrisdt WFihalisg A Vﬁf@?‘e o the ifengion
initially s eI ectﬂ@d aphanyageutical begnm%e earmier @s usesk heemin d pliasmacentigdliyracteptable
bi ndi ng, are perdaftiefeifcludesefy Gfd alPScivents! SispeYdiéndiedia. coatings, antibacterial and
25 antifungal agents, isotonic and absorption delaying agents, and the like that are
physiologically compatible. Examples of pharmaceutically acceptable carriers include
one or mare of water, saline, phosphate buffered saline, dextrose, glycerol, ethanol and
the like, as well as combinations thereof. In many cases, it will be preferable to include
isotonic agents, for example, sugars, polyalcohols such as mannito, sorbitol, or sodium
30 chioride in the composition. Pharmaceutically acceptable carriers may further comprise
minor amounts of auxiliary substances such as werting 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,
35 for example, liquid, semi-solid and solid dosage forms, such as liquid solutions (e.g.,
injectable and infusible solutions), dispersions or suspensions, tablets, pills, powders,

SUBSTITUTE SHEET (RULE 26)



conbi nations. Additionally, to further inprove the affinity and/or | ower

the off rate constant for hTNF[err] binding, the VL and VH segnents of
the preferred VL/VH pair(s) can be randomy nutated, preferably within
the CDR3 region of VH and/or VL, in a process anal ogous to the in vivo

somatic nu by sy Ocess responsible for affinity 25 mat his&bay
ant i bodi est“g'lsjrl néﬁa natural inmune response This in vit ro%’?fl ni tyf9

mat urati on can be acconplished by anplifying VH and VL regi ons using PCR
prinmers conplinmentary to the VH CDR3-28-VL CDR3, respectively, which
primers have been spi ked" with a random m xture of the four nucleotide

bases at certai Lt r I encode
VH and VL segmelﬁ?go%ﬁ ah&’%&#ﬁ)?ie%dom nu{ag?dgﬁéﬁd%%é‘eb en |ﬁt%§8éﬁc

into the VH anddminisnationms thergpestic appiicetion. (Expirshpreferred comppsitionsjarglin Iind VL
Segngnt Shcaﬂ b?gﬁ&?ﬁﬁ@ﬁgd of ﬁiﬁﬁbl??élﬂﬁbrb%u&ﬂf N:c[oﬁiNh F’fltx@ﬂknﬁﬂﬂﬂ& tHoSdused lt)‘or t hat
exhi bi igh affini an 0 or r in n be

sel ect ed. Xm\ 0%%?&%865%%@?"8? @éﬁ‘%ﬁé‘gﬁ‘ﬂ&ﬂ%%‘ady heavy
and |ight chai ndmastraltlen 1spmmmt¢agemmm%wbm§nmm¢dtdne@ht chain

am no acid sequsiafsc i %2 feﬁ@&éﬂb@tﬁme&%&ﬁhﬁboﬁ&ﬁ%&ekﬁ%?%@%ﬂsthe

lected VL and/ differ f m
(6 0., as a r odnbrioBpr Egon. dnsod Wvﬁpﬂm&%ﬁé R i sdminfierdd by

D—

97/ 29131 intramuscular or subcutaneous mjecuon.
PCT/ US97/ 02219 Theraﬂeunc comgo.ﬁm ly must be sterile and stable \g}der lg\g {onditions
genes used to preparfe e 8 It m ? I.rea

"backnut at 10 t {f manufacture an F@%EF m sition can, bestogp a%%F‘éB‘E@d

anti bodi es to trhierogmulsidnidispersida, fiposvirieoor dther ordered structniessnilablé tchigh éigwor k

am no aci d seq ﬁtat?j“ the
sane as the gerﬁ I ne a%?ﬁﬁ%%%%g”g% equ?’%%g?%?gjc%%ag%e cg i on"
(or 5 "gern iSempgund 1bady\er-aati |RPEF§§‘ ke FRAUIES FROI AN PPRIPPEAE N dar d
mol ecul ar sobmnﬂ\mgyonmt h@dmbﬁ:aﬁon m:npeﬂlmmg:mmmd abovenas sdquired; féliowed,

site-directe §|“§c° mE detite)
.Fﬁuem (r;g scretragﬁlt ng ag?ﬁuq ﬁttlﬂ‘%‘ﬁ ‘an ant | -ﬁgﬁﬁgﬁ "%pag lﬂfreﬂchque

aci d encodi ng tdnherﬁxg!rdtﬁm:ﬁdﬂthowmdmﬂme&awhelmhcmsebﬁdeﬂlepcwddnefodufepl ay

ackage (e.g.,
o 8ect%'tﬁ%*'°%f§%§§?‘%&?%2@%t. nanghﬁmxfet%“ﬂ%fhéﬁi‘i’fﬂ Pipath 3R
desired, the nu@F@mdryingand freeas-dryingthat yieids 3ipowder of ghe astive ingredieat plus any
ant i body f o205 adilitiohal desired mgrediantfnonm grevigusly kteniﬂeeﬁltemi snluubmh:reat‘.l

encodi ng additi hﬂtg@?ﬂé&&tﬂd&n@g forexaxﬁ A&b@ﬂgﬁ;fgch
const ant regi orns ress reconpi nant ungn a I sp, at e by
screening of a % bthe maintenanes weuTsdpagicotre njagd
cloned into a by the tseofsirfacants. é’xcplomd iabsprptiontod in;amble Momban_rbbmmght
ggm' lan host 6hdty indidifERiCGhé Bfiposition ah Bgdnt iHal Gdlayi ab@ptidn forekdmgit) ! !

25 monostearate salts and gelatin.

The antibodies and antibody-portions of the present invention can be administered
by a variety of methods known in the art, although for many therapeutic applications, the
preferred route/mode of administration is intravenous injection or infusion. As wilt be
appreciated by the skilled artisan, the route and/or mode of administration will vary

30 depending upon the desired results. In certain embodiments, the active compound may be
prepared with a carrier that will protect the compound against rapid release, such as a
controlied 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,

35 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.,
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I V. Phar maceuti cal Conpositions and Pharmaceutical Adm nistration 20
The anti bodi es and anti body-portions of the invention can be incorporated

into pharmaceutical conpositions suitable for admnistration to a
subj ect. Typically, the pharmaceutical conposition conprises an
anti body or wotsnksm@dy portion of the invention and a praerrusemoztiscal |y -

acceptable carrier. As used herein. "pharmaceutically acceptable

carrier” includes any and all solvents, dispersion nedia, coatings,
antibacterial and 25 antifungal agents, isé®onic and absorption del ayi ng
agents, and the like that are physi ol ogi cal |y conpati bl e. Exanpl es of

pharmaceuti cal | ysmbmnmﬂm&sé DﬁlgLMwe?zSysté)ﬁﬁJ R RBBIhSONOED. IAkeREL

sal i ne, phosphatﬁ @%F ;ﬁj 2 ‘b‘ ESP dext rose ycerol, ethanol and t he
i ke, as well as ¢ h é In many cases, it will be preferable
to include i sot dnicertaipembasliménss, aenmmunprsm@adxspoqm oftheinvertion snaytbeas
manni tol, sorbi t&hlly ﬂiimﬁﬁ@feﬁ,%ggx  HithG3 n'xe?t diltent R Hi?@s%irﬁllém: edible carrier.

Phar fraceut i ca acc a ri.ers r co

Prounte of aui 1T E%‘;t(S?FE‘é‘E‘%E%’ﬁ IS, e g e Eveoged i R oS0t
preservatives orshbﬂlgélmmqapwic chmpreised duto tabletss beintorporbed direalyfisto thesubjers of
the antibody of et FoPftal haHbeolS Birario, the compoundl iy 38 pgaoumngff this
i nvention may be in.a variet &e eseornal rexa

liquid, sem- sol §XGiPisnty and psed in J@@‘PE‘P&%‘“ tablets, ﬂmkfeblats@tmca@symu

i nj ect abl e and | elixits,isbspensianis dyrupsswvafest| andahslile) Toakdminifae nipotnd éfthé et s

pills, powden
PCT/ US97/ 022 {g invention by othé tﬁﬂ ga%lﬁéral administration, it may be necessary to coay g;e

| i posones and sUiSpwemad;with o1 corpdministar he comppund with gawateriabie nrenent its ended
node of admaotivationat i on and t herapeutic application. Typi cal preferred

conpositions are in e, O bl e,,sol uti ons,
such as corrp05| ti ons%gﬁgn%rmvg%{?o%gnpu%%m obe l;w& éofq%mm zation
of humans with JCRPPSIeRS; Iy errtain embodiments, a antibody,erang ymmmﬁthnxsvmmon
i s parent er all5 ( s gofornulstedwith antor coadraisistatedOwith ofe YriniReiddinthaPiherapeutic

I ntranmuscul ar) . od .agm.ni st red by
 nt r avenous *&@Pﬁs’iﬁ%ﬁ&%‘?‘%ﬁf%@?# it %ﬁ%@ﬂiﬁgeév‘a@e BBEReRr

the antibody is AP anastidd NFg anti ywmnmsmmomo the invention maybes

i nj ection. coformulated hhd/orgradininisteredwith bhd Sritfiort widificdal ¥ntibddies et Gher i | €

compostti on can g M?"@W? - ¥odich s Bina LY A or O b R R ppcd
di spersi on, §$pd§ F@'“Mnbevrremam&ma selpblempéemmr&mw.&m‘ Ryblicatiog
concentration. e W0 04i06476) aadibreor @k stiokexihemivalagefits st BAISCHINFa production

i ncorporating t i |
porti gn) in ?hetb‘f,é%%’?gﬁwgﬁso?n I'n awﬁgf)'%rdo ﬁnagﬁs Me‘ggﬁ %Pb@\l%‘”i}ﬂ% or
a combi nation of WPIIdfl8d? BnFurthsamers: arenr mase autibodics pftheinveationfrmay tewmsed in1 5
by filtered st ercombinatiorowith feaysrimidre vf thd iferaguisg MBBpEUtie agén®d BuRH chibination
I ncor por ati ngs t Rferifids' iy advantageously utilize lower dosages of the administered therapeutic
agents, thus avoiding possible toxicities or complications associated with the various
monotherapies.
Nonlimiting examples of therapeutic agents for rheumatoid arthritis with which
an antibody, or antibody portion, of the invention can be combined include the
30 following: non-steroidal anti-inflammatory drug(s) (NSAIDs); cytokine suppressive
anti-inflammatory drug(s) (CSAIDs); CDP-571/BAY-10-3356 (humanized anti-TNFo
antibody; Celltech/Bayer); cA2 (chimeric anti-TNFa antibody; Centocor); 75 kdTNFR-
IgG (75 kD TNF receptor-igG fusion protein; Immunex; see e.g., Arthritis &
Rheumatism (1994) Vol. 37, 8295; J. invest. Med. (1996) Vol. 44, 235A); 55 kdTNFR-
35 IgG (55 kD TNF receptor-IgG fusion protein; Hoffmann-LaRoche); IDEC-CE9.1/SB
210396 (non-depleting primatized anti-CD4 antibody; IDEC/SmithKline; see e.g.,
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conmpound into a sterile vehicle that contains a basic dispersion nedi um and

the required ot her ingredients fromthose enunerated above. In the
case of sterile powders for the preparation of sterile injectable
solutions, the preferred nethods of preparation are vacuum dryi ng and

freeze-dryiw@sidias; vi el ds a powder of the active ingredi eperisttozsiey 20 -
additional desired ingredient froma previously sterile-filtered solution

t hereof. The proper fluidity of a solution can be maintained, for
exanpl e, by the use of a coating such -30as lecithin, by the maintenance
of the required particle size in the case of dispersion and by the

br ought t Including in the conposition an agent that y
absorption. for 25‘1‘?&?"&“’“‘2‘5 é?ﬁﬁﬁﬁéi‘%&ﬁat‘é’%ﬁ heymatien PP Vol. 36, 1223);
The anti bodi es AmdTar(hudnardzedantitll BRx; Froteih epiga $abdRodkel -4 @mtisan be
admi ni stered hﬂamﬂﬁ&n = Pégx, K ' ﬁLh It or
many therapeutﬂc app .@3%?%§§:bt e gakaﬂgépé?gpggga%%@?%?%%bQ o?qunmg
adni ni st { ag i %n iﬁgggﬁ%@;ﬁﬂ%ﬁhﬁﬁ“@;ﬁgklQﬂﬁ‘.d"’ﬂl-ﬁn;;;mﬁé g, ag:mmt _
appreci ated by s ILa® AL 198 ¢eptdr Aftag st S yherheaA niged; -WPRTNFRt r ati on
will vary 30 | s .desjre u , ' i ents,
the active co nﬁ%’gﬁh}’gg m%mrg@ﬁ’p rg%p%éé”e%d\;/'\'nﬁfsk# ?%"é’?d?‘fé’?i‘igﬁﬁmm%% :ggt ect
the conpound adsHpplementip$Z$4; dmeradlhysiak n Hears gnd Circulatoy Physiolagy (1952 Yok
];nptr:?glaﬁf: 1’182% :it'rzﬁg’ ég?.\‘/mm t (posph odeqr ang B RLIbioh dee £.2 (imhmglf/rrer S
can be it (199 35 B 1-R5ASRIT Rofo, HCSRTRE B bt
pol ygl ycol i ¢ acighAréhsitisaky@heumapism(b936) Voh dBNaw Osupptemept)] §81aicllaprosatseel.  Many
nmet hods for the growsiatid RRemarsmq I1996%Vol. 35049l (SigpRifend)! $82)AhQRSESa@!
I%(CEZ[I]'? U;lg |7>/ 0 ; 2 g\gqm{h o:tn?&s(geese!(g'.,l Ar?hq'il}srlﬁ 5! gun%rn{sm (ﬁﬁ%} O g_9_, No.9 (supplengcnmgg?/ 29131
Sust ai ned and &382)and|thalidmaidesrclatetidmpsiGeg.i Gelgen)Sefunomide GnikinflRobnateryrapd ed. |
Ma mr:) c 3! t 15 D%k«i@ﬁ{qe hugsa:or; dﬁewtg)(gfr}ﬁrm} ngeummi.gm (1996) Vol. 3%1 _I\tb?m(ﬁipﬁlgmem),
enbodi nents, a it body or anti i Q nvention r
orally adm nis %%?lg'di”ﬁ?’ﬂ “’é‘i{’a%ﬁf‘@fgﬁﬁ%? %fﬁg%?ﬁ 1 ‘@H%JE mﬁéﬁ;ﬁgﬁ‘gﬁo&bl e
edi bl e carri er of plasminiegerastivasiondisee#rgh is & Rbguenwiom (19 okd®iN®w@) my
al tso ?eble ntcl 0s qshpprenfeni),asztt«tg gr-gpaf (cytokine _inhilhﬁt %’;'mﬂ@.h.gkhﬂx{iﬁﬁ&%ﬂmam t sed
into tablets, [ pQL.a | | e ec . i et. For
oral therapeut %OIMH r gfvgﬁ%?'f’ﬁéi)ggﬁg@ﬁ'@n 533“% &8 ﬁ‘Z%'F‘f)'S #a@%&”\ﬂ‘f'ﬁ
exci pi ents &hd (12963 Vioh 39¥o.f:(supprigment)y lemidap fhersieroidalantitinflapynatory,
troches, capsuldpsg; see e.g., ARWNS & RhetHEBMI998) Vol. 39 NBS9 (sughi@hdnt), 828b){ he
| i ke. To adm ni,ster a_conpou of. .t he 0 invention her
parenteral ad mr\fﬁp&f’?ﬁ{‘?" ; "?M"Bﬂa%éggs‘tﬁf sg%e.g.og? 'yrf’ ﬁ?tgpar! (Hagﬂx%%'u nd
with, or co-admPni2ei218)Melonieamingnwiersidal antirinflarimatory dryg);dbuprofen (mon-
I nactivation. steroidal anti-inflammatory drug); Piroxicam (non-steroidal anti-inflammatory drug);
25 Diclofenac (non-steroidal anti-inflammatory drug); Indomethacin (non-steroidal anti-
inflammatory drug); Sulfasalazine (see e.g., Arthritis & Rheumatism (1996) Vol. 39, No.
9 (supplement), S281); Azathioprine (see e.g., Arthritis & Rheumatism (1996} Vol. 39,
No. 9 (supplement), S281); ICE inhibitor (inhibitor of the enzyme interleukin-1p
converting enzyme); zap-70 and/or Ick inhibitor (inhibitor of the tyrosine kinase zap-70
30 orlick); VEGF inhibitor and/or VEGF-R inhibitor (inhibitos of vascular endothelial cell
growth factor or vascular endothelial cell growth factor receptor; inhibitors of
angiogenesis); corticosteroid anti-inflammatory drugs (e.g., SB203580); TNF-
convertase inhibitors; anti-IL-12 antibodies; interleukin-11 (see e.g., Arthritis &
Rheumatism (1996) Vol. 39, No. 9 (supplement), S296); interleukin-13 (see e.g.,
35 Arthritis & Rheumatism (1996) Vol. 39, No. 9 (suppiement), S308); interleukin-17
inhibitors (see e.g., Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement), S120);

use of surfact ggl;h?itis@ Rhéiiafishn 14398 Wbl 98, $185); DAGF hERIL2 GRIRGSAR B8O 52N be
aho b at del ays
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Suppl enentary active conpounds can al so be incorporated into the
conpositions. In certain enbodi nents, an anti body or antibody portion of
the invention 15 is cofornmulated with and/ or coadm nistered with one or
nore additional therapeutic agents that are useful for treating

di sorders i nwén9Tdn3ENF err] activity is detrinental. For PCT/USSI8233P e, an
anti-hTNF[err] antibody or antibody portion of the invention may be

cof ormul at ed and/ or coadm nistered with oned:f)]e nore additional anti bodies
t hat bind other targets (e.g., antibodi®es that bind other cytokines
or that bind cell surface 20 nolecules), one or nore cytokines, soluble
TNF[ err] recept ogo(dswmﬂagmne lehlbrdquinie; inyalroxyohioroquinbiochidiBitil)6476) and/ or

one or nore chem %ﬁmt Em %u

activity (such as’ ¢yc exane'}-% 9 en ebg’er veig'}agigﬁ(ggscr %@mﬁgbﬁlm‘
Publ i cation No. aﬂl-g;)ﬁen @vé?ﬁ-om Tedministerad pepti ﬁ%?‘@c& rgepolabenzarist
the invention madisbdiumsEgtokine Regula mat(cnmmpmsm HPAGGPHGughtent he

f th
9120011 | 1" 2 by RS o, SHCANE AR Ao i v
agents, thus avoll§ihePBolsis Rha@nqcmcelsz Ined; sglublenepiplesnent Gﬁ@th'sls(d?ﬂ@ct'bdem th
E Ee vari ?ys E&mﬁ hgf?gﬁ@gsn @kéétﬁlsoange, orgmem,t glycosal xﬁﬁﬁfﬂahﬂﬁotcs*%lme,
erapeu I C agen i % ?ri ar . thksS gﬁbgag ant.l geey
ti bod t 4) %’g‘ﬂ"ﬁ"é‘
?gl : 0\(/)v| %gpoaolnogf-a’r,&eﬂnﬁqnl (199hX Rhenmo Disx St’!'mlng‘('B‘}M-(MWY),wmﬁn ne
suppr essi ve ibutaBéred fEBb RN adiaf a&feﬁﬁﬁém&} intriveRom X

e e o B e s N i sty e

receptor-1gG fus iamrprq@nse (bemfectimneladribines@ehioroeoxyadennsing); gndazaribineRheunat i sm
(1994) Vol . 37, S295; Ndnlniu'ﬁ géiamﬂl&q)f tHeddp@itic agents féi‘inﬂ%ry bowel @16 it ©

| gG (55 kD TNF rg&@tor- usi o?ﬂdggpgﬁél quﬁgffmngma&@@)%q‘gwe

| DEC- CE9. | / SB
| DEC/ Sni t hKl | e following: gyudenos:de epidenial @rovath f2tor; corticosteroids; cyclosporm,

PCT/ US97/ 02219 sulfasalazme ammosahc lates; 6-m gopunne azathtopnne, metrog) i lfj

SeoliLe C t'sﬁa@%ﬁ@w i Blalting lsglagoc sipganes rggaboxane
Rheumati sm (19 93)nhxhgqors, Bl rempr antagomswmml-n:atﬁ mhmcénnalzaﬂmadlts ahi-IlZ-lﬁ[ err];
BFNX';(;% ISQ ] 5;9'5 ign L ﬂﬁﬁédomﬁgﬁ)ﬁbo& f&vﬂﬁtfictors eﬁg{a&é‘ﬂx@mt ;55{&811@)’- Arrat of
cyt oki ne; DN% SS#@W"H %{%2{5 A ?@8%%%‘"8% E‘E“at”(l g agoni st ’
$ & tF i 38 ? |S e ? ¥\| F RI L-€ yer) M@memmmﬁmbmm;ngkﬁmﬂl}j& (75
itis (

e o s e i R ACAE Bk Sl o D
R973401 ( phosphorcepterdgGfusidiyproteiny Hqﬂindnn-ﬁmkpclﬂé;emerl@km-m (SCH 520008Schkfing
Rheumat i sm ( 2396p1ovgh); 11348 ILNO and/of BURREGHIRS o)., ag0mi&)2ntiDbGi QP Gndeidird 11,
Inhibitor; see glucuronide- or dextran-conjugated prodrugs of prednisolone, dexamethasone or

budesonide; ICAM-1 antisense phosphorothioate oligodeoxynucieotides (ISIS 2302;

Ists Pharmaceuticals, Inc.); soluble compiement receptor I (TP10; T Cell Sciences, Inc.);

slow-release mesalazine; methotrexate; antagonists of Platelet Activating Factor (PAF);

30 ciprofloxacin; and lignocaine.

Nonlimiting examples of therapeutic agents for multiple sclerosis with which an
antibody, or antibody portion, of the invention can be combined include the following:
corticosteroids; prednisoione; methylprednisolone; azathioprine; cyclophosphamide;
cyclosporine; methotrexate; 4-aminopyridine; tizanidine; interferon-B1a (Avonex™;

35 Biogen); interferon-B1b (Betaseron™; Chiron/Berlex); Copolymer 1 (Cop-1;
Copaxone™; Teva Pharmaceutical Industries, Inc.); hyperbaric oxygen; intravenous

SUBSTITUTE SHEET (RULE 26)



e.g., Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplenent), S8 1);

Il oprost (see e.g., Arthritis & Rheumatism (1996) Vol. 39, No. 9
(suppl enent), S82); nethotrexate: t hal i dom de (see eg., Arthritis &
Rheumati sm (1996) Vol .39, No. 9 (supplenent), S282) and

t hal i dom dewoalhyasmg drugs (eg., Celgen); |eflunom de (antipgyaidovoxsmsé ory and
15 cytokine inhibitor, see e.g., Arthritis & Rheumatism (1996) Vol. 39,

No. 9 (suppl enent), S131; Inflammtion_Research (1996) Vol. 45., pp.
103-107); tranexam c acid (inhibitor v#2 pl asni nogen activation; see
e.g., Arthritis & Rhneumatism (1996) Vol. 39 No. 9 (suppl enent), S284);

\T/- |6143£(9 cy'lt\lgki S e irnnbihdylétatin; dataibineg .cnp&smmxltvm-;&ss@w?uﬂaﬁiea Bhti- IR antibody; 2
ol . : : - . i, see 6. r I'S
Rheumat | sm 20 g%'ﬁ%ﬁ‘ by Rfipdric OO wilin CemkSR TS RltNIR S 05 ¢
(non- steroi dal &R{ENK reeeptorrigGdusion protein; dnmynex; aee aog. g rsimitishd iRbeendtisn (1994)
Rheunati sm ( 199§bl. 89) S2930J. iAvest. MeldSUH9Y) MBEW4) 23533585 KATNFR-1gG\BB
(non-steroidal L= nat or v .. See e. g., uro RepQrt ? 96) Vol .7, -
(rom L7193 b ARt 4 gt 00 b
(non- st engeiniitd (egniagonistiantibodigshr y drug); Piroxi cam (non- st eroi dal
anti-inflammatory dr tmi Hn‘x{}l f&'ﬁ?&ap@%‘ | | 14 r
drug); | ndomnethaci,n Nﬁ%lgl-ng%?oi. éf& .anti - géﬁt?m}%a\?iﬁt’vhf&g%ﬁm&
Sul fasal azi ne (?@5”@3? gortiony of the ipventiopfan hecombined insbigls thefpllowsiggbypertonic 9
(suppl enment), Ssding solntionsuntipiotios; ifteyenons gammagiobulin;icontfubicheifildtionl 996)
Vol . 39, 10 | $K& 8 eh - el TNo] Rl Dirt f. the
enzyme interl euﬁﬁtﬁﬁi%r '%I g%n%%rﬁ%%%négﬁ ] megd'%k %‘%E)”g? aﬁ‘d%ﬂ;’fgﬁ
i nhi bi tor (i nhi {YYl e HBAL %éﬁﬁlamﬁ%m‘fg@a aptibadyy Celltegh(Bayer);
i nhi bi t or and/ osA2/cBimédticiantii TNRcoantibodyyiCentoosr);0f5 RATNFRHGG (P9 KDUINE feddptare! |
growt h factor of : J el ; A t, 0l .
Pnhi bi tors of gﬁvﬁg@? j’%“%‘%&{%ﬁé‘?@;ﬁ% f'%-eé&’(’%ﬁ*ﬁ?‘ﬂg‘ﬁﬁf&@%@P%%*S%Sa%g's
(e.g., SB203580f™estned. (1996) Yok #:2334% 5P kATNFRIES (5 2KP TNF receptarde ifasiore s
i nterl euki n-131 pretein; Hoffmatn-LlaRiothed; Gytokine Régutating Aigeits (CRASHIIOB andBIP4d®. 9
(supplenent), SGRRbhtei pﬁﬁ.&,}a@égﬁ' 3 . LI S: & Khe tism
(1996) Vol. 39,_No 9te?5ql§%gﬂe”9h§‘ Jlﬁ%&g&)ﬁpell{%f‘gﬁgﬁﬁl&?@mde’% iéoi?'icor S
(see e.g., ArthPFechamkt %WQ&WW?‘ CAYI-1493d Picgpyer Institutg); FissaeFacor
S120); Pathway InbibBar (TFPI; Chiron); PHP (chemically modified hemoglobin; APEX
PCT/ US97/ 02219 Bjosci : . o s s . - . -
gol d; peni czbnl a‘rﬁo?]cxgncgﬁ llrorrx(():}éelatgrés'_an é Slates’lc u(c)l;ng dliﬁf‘%‘“%%?%?%ﬁ%‘;c acid -
cycl ophosphghi o&® @H B CHEA o n%@@mw:mfmm&mﬂmﬁmbyt e
gl obul i n; melecile GethybranthinesiCeld Thesapeutics ine); POGAbusandaqeubissdoRibsa
pepti des and cogj ne e . S | C ' ti.ng
Agents (CRAS) %Z%T&nahﬁgﬁ% (THJS{]“ ?%?%y%',agg Bhar nﬁ%ﬁ%ﬁ‘é&%ﬂéﬁ?‘dﬁ CAM 1
anti sense phospHyR ﬁ"a‘a%c ?ﬂ’#ﬂﬁ’ﬂ%&%‘?ﬁﬁ%’ﬁf‘?‘ﬂ@@“m‘m‘ lipidsh bigsynthesig)gant-
Phar maceut i cal sendbtogin)antibardiesh ESSXio(syritherie dipid & antpgomist;IEifal Ritericd, 16&); kBPI,,
Sci ences, Ins.) | i bt of B PS8 Aerid §§]g"ﬁﬂ te,
m nocycl i ne; (mﬂgﬁﬁ&h@gg%né%g%é %:ﬁels<,f rne angﬂkg_ ani ca!:y}iﬁll"pei& (fish
and plant seed Ifrgt[ew, and; Eheg% ti-Endotoxin Peptides (SAEP; BiosYnth Researc

Laboratories);

Nonlimiting examples of therapeutic agents for adult respiratory distress
syndrome (ARDS) with which an antibody, or antibody portion, of the invention can be
30 combined include the following: anti-IL-8 antibodies; surfactant replacement therapy;

CDP-571/BAY-10-3356 (humanized anti-TNFa antibody; Celltech/Bayer); cA2

(chimeric anti-TNFo antibody; Centocor); 75 kdTNFR-IgG (75 kD TNF receptor-IgG

fusion protein; Immunex; see e.g., Arthritis & Rheumatism (1994) Vol. 37, $295; J.

Invest. Med. (1996) Vol. 44, 235A); and 55 kdTNFR-IgG (55 kD TNF receptor-IgG

35 fusion protein; Hoffmann-L.aRoche).
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e.g., DeLuca et al. (1995) Rheum Dis. din. North Am 21:759-777);
auranofin; 10 phenyl butazone; necl ofenam c acid; flufenam c acid;

i ntravenous i nmune gl obul i n; zi l euton; nycophenolic acid (RS-61443);
tacrolinus (FK-506); sirolimus (rapamycin); am prilose (therafectin);
cl adri bi ne (#oderedeoxyadenosi ne); and azari bi ne. PCT/USY7R2219
Nonlim ting exanpl es of therapeutic agents for inflammtory bowel disease
W th whi ch an anti body, or antibody porijon, of the invention can be
conbi ned include the 15 follow ng: budenosite: epidernmal growth factor;
corticosteroids; cyclosporin, suf asal azi ne; am nosal i cyl at es;

6- mer capt opurine; az at[‘hé usl:rdf the; anmmdlsnbmhnbddy pomons. df theanvegtiom srcombination

i nhi bitors; rresal ggﬁts nts; thronboxane
inhibitors; IL-1 rece or az)nt ag ni fs anti % g{rh? B?Snﬁv E‘fnal .
anti bodi es; anti -1 L- 6 Ihe phargpges WMWEB@F‘%‘?“‘QWGM Shergneytically o

i( nhi bi tors; pyri $Mwhmodm2w£ Jasphymﬁmy@ﬁbcnveaﬁo&ﬁiémmﬁaa@&ﬁanubody
umani zed ant err " .

anti-TNF[err] §ant| %‘3y, lﬁeﬂ%@%‘r‘ t}\gra%%&lgﬁ?ﬁ%\%%%ﬁ& ‘qﬁ% %&I&H‘
receptor - | gG f usieSectpyecatdpsages wﬁﬁwaxnowé timenecessgry,iip pelieve shedeasiredsthesapeutic
(k é_?_%é?? 4G (gg' k%z T &S&%emﬂeunéﬂf?%ﬁeett NMG fouﬁtjo?%anﬁtﬁédy o44mx&3§/§bmof%a y vary

-1 g recept or. usi on prote nn
i nt erl euki n- 10 (%@E@W%ﬁ ?@“ 9 aﬂ‘i]wfggtﬂf@ '&F‘&ﬁf‘f“%}
agoni sts (e.g., abgability oﬁﬂn@mduﬂngymibndzemmuktqﬂmadesmd regpensgimthede- or
geét ran- gonj :ng;twf;ghlﬂa?ﬂr Wather@leullé Qfﬁﬁ]ﬁ%u&qfﬂ%%ﬂﬁﬁmh% ttoxnc or (19
udesoni de; anti sepnse phos i 0 ol i godeox nu i des

2302; Isis PR Piﬁ&?‘é’a‘f}m"ﬂgﬂw g"?’é@’é&}ﬁ | (TP
10; T Cell Sci endhesapeitically beneficial effagts. mmmanzm ammmbtafe;:ma;
ant agoni st s of - Plaiohféfteiel #okdis ERAberofiime kcosbir)! @akMEANS dedhed

| i gnocai ne. ent s

exa eut | c
nui tiple scler osPé"W’(’ﬁ“Wf“%% » SINGE, PB’BBXP ta"éerfg ?ﬁ‘??ﬂ'f’"‘b‘?"?he
i nventi on canl¥e apeadbiiensageiofi disease, thhprophwaomul}ygpffecuveamntwﬂdstlas@mhe

predni sol one; rretmlﬁﬁg&gygggémgamgm hi oprine; cycl ophospham de;

cycl ospori ne; nethotrexate; 4-am no rldlgﬁ tiz n|d|ne in erf ro e{gla
(Avonex; 35 Biogen); ﬁ(?f@‘ SP% 2. p0 @ée

Copol ymer 1( Cop- :atherapeuu@m&mﬁcacre]spotife)vfommmga\nsb@blmm&er| es,

Inc.); hyperbari Cadﬁ%iiﬂ@x@d,s%ﬂﬂmm%sesmaybeadm%é@w%lmeorthedose may be
PCT/ US97/ 0221

i mrunogl obul | 20 Arepsrtiquaihe redegsg ox inpreased o8 indicgted by e sigepEigs of the s‘m}cr ]
ant i body; Gihationc It iBespecially asis@ntégeoisioformulate parditiitalrompositiohstio dpsage
Centocor); 75 kdiififfeddfar (eZséofadmmxsK-Rxo‘ﬁ'\JEd i of H6kepé. Ul%éage @iPfoPin'as used

| mvest . Med. (103BERASHEr o phySamikyistrsie i Rpiec 2 gy dpsier ot he gx%rzn?nahag
recept or -1 gG f usisobjegts i tei mm&m&humnednmnng\e predétenrifed quantity ofiactive cothifound
and/or IL-4 25 caRGRREIW Proli&Q the RSRE Hbrapidhik BAEL: BPdssociation 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 effect to be achieved, and (b)
the limitations inherent in the art of compounding such an active compound for the
30 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 0.1-20 mg/kg,
more preferably 1-10 mg/kg. It is 1o be noted that dosage values may vary with the type
and severity of the condition to be alleviated. It is to be further understood that for any

35 particular subject, specific dosage regimens should be adjusted over time according to
the individual need and the professional judgment of the person administering or
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Nonlimting exanples of therapeutic agents for sepsis wth which an

anti body, or anti body portion, of the invention can be conbi ned

i nclude the follow ng: hypertonic saline solutions; antibiotics;

i ntravenous gamma gl obulin; continuous henofiltration; 10 carbapenens
(e.qg., ner B?iﬂ ant agoni sts of cytokines such as TNF[ e err],
IL-6 qgﬁd nl L-8; CDP-571/BAY-10-3356 (humani zed an!ti’i@'ﬂl'I erlE’]
anti body; Celltech/Bayer); CA2 (chinmeric anti-TNF[err] anti body;
Centocor); 75 kdTNFR-1gG (75 kD TNF receptG8#- | gG fusion protein;
| munex; see e.g., Arthritis & Rheumatism(1994) Vol . 37, S295; J.

| nvest. r-1
fusi on 15 rogﬁﬁm ‘x-{‘gft?enann- a oc f§é @%&&g@d&ﬁ{i#&ﬁlw}&f{égﬂ

HP228 and HP46 mmare CKERIAY SRIYAR d argenot intendsd to | !mﬁglgswm Geaof xhe | ow
mol ecul ar pept ididmedoarhpositione Beecham); tetraval ent guanyl hydr azone
CNl - 1493 (Picower Institute); Tissue Factor Pat hway | nhi bitor (TFPI;

Chiron); PHP (chemi cal I'z m)dl fi i ed henogl obi n; APEX Bi osci ence); iron
chel ators and dNeUsesefthe Amtibodies of thednventiomet ri ani ne pentaacetic acid - 20

Lo L. o e o M i
PG%I} d ucan ( aqeh‘gﬁ‘g %fotFD'gIVE*H“m °5T“E%‘e¥‘ﬁﬁ°%§£ﬁge o g %h’é‘aéa lag*?%lémelp

apol i popr ot ei n aasarumear plasma); usingia odnvientianpl ienunoassay, shdhr asian keyzimeedinked aci ds
(synthetic ant '1Bﬁﬁ&xS£drEHn§asE$ﬁt(ELI§N)bﬁm&bﬂﬁrﬁuﬁa§E§ T 1o fibsd E anti -

endot oxi n apti hodi es;. E synthetic |i A n| st I sal Aneri ca,
Inc.): rBPI ]“"‘2’&“”6‘?@%&%’[’ ahe rhvilesa 3

etectingd\INFa ina

Bact eri gi dal / Pdﬁvleﬁbil Isamzesfgzpm mmc;ng anommmmzmmmw: or

Ant i - Endot oxi n aRgedd Re inWeiiid d&é‘c’i I

Nonl im ting exz;)0 ' hera )gut i rz eﬁﬂecfut?ea res |¢°§Wy gimfr%)ss

syndrone (ARDS) Wﬁ?'&?&&{ &Pré’t‘?g%‘?fila%@y YRAYomdp thegeby dstect lNFo in

i nvention can [the oiogicalrsampled Tmaahnlsbdyidmreéﬂybnndmﬂymled Ivhth& dttb‘ctabladl es;
surfactant {£plsgeie Blaf et aﬁﬁ;ﬁ

anti-TNF[ err] : |bom°$ Ite(t:eﬁ?oB%Of C |rre ic an |-

anti body; Centd n%’l”,"‘e%" Je& 9?59?’5?%3?8% prescepinatenals, on

||or ot eit n; NL gnm?émm&ggmﬁggmmomv&mmmi&d?améﬁg;s intiads; J.
nves 18#36padi¥R berofidasealledline phOPhatasek osi ﬁé

Ir:.(é%-? Btsggl logglgSex;mup s Of Janaa)r]e proéthenc gnr)]?xipncomp es include streptavidi tin an? g?ei

The use of 2Uhe awmdit/biotin;examples aﬁthahldﬂuqrmenmenax intlode mnbemferona in

conmbi nati on aﬂﬁﬂﬁnF n
subsection |V. ﬂuoﬁééﬁltﬁki&?&:ﬂn har magrgu | c& conposI t gﬁﬂ lﬂ"%’%%e’d’

i nvention may |dﬁﬁybﬂlg°%d°qrﬁgycgﬁ’é'§g?%§?ﬁﬁmp luppnssgent ma um udesr a
"prophyl act i calliminef; fasd:exmlesrmﬁsmtablecidnmnmmahndlﬁnciudaalrﬂsl b ély SSbrilrtion

of the invention. AliehfiReYibehifg thé aREcaG K T1er R BRI Relassaléd ftiotbHcd TuRf¥PUNt
25 by a competition immunoassay utilizing thTNFa standards labeled with a detectable
substance and an unlabeled anti-hTNFa antibody. In this assay, the biological sample,
the labeled thTNFa standards and the anti-hTNFa antibody are combined and the
amount of labeled thTNFa standard bound to the unlabeled antibody is determined. The
amount of hTNFa in the biological sample is inversely proportional to the amount of
30 labeled thTNFa standard bound to the anti-hTNFa antibody.

A D2E7 antibody of the invention can also be used to detect TNFas from species
other than humans, in particular TNFas from primates (e.g., chimpanzee, baboon,
marmoset, cynomolgus and rhesus), pig and mouse, since D2E7 can bind to each of
these TNFas (discussed further in Example 4, subsection E).

35 The antibodies and antibody portions of the invention are capable of neutralizing
hTNFa activity both in vitro and in vivo (see Exampie 4). Moreover, at least some of
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effective, at dosages and for periods of tinme necessary, to achieve the

desired therapeutic result. A therapeutically effective anmount of the
anti body or antibody portion nmay vary according to factors such as
t he di sease state, age, sex, and weight of the individual, and t he

ability of tWwOsMMMody or antibody portion to elicit a desPEEESIT®IHSnse i'n
the 10 individual. A therapeutically effective anount is also one in

whi ch any toxic or detrinmental effects _qf the antibody or anti body
portion are outwei ghed by the t her apeu't%’c'al |y beneficial effects. A
"prophylactically effective anount” refers to an anount effective. at

dosages and for ptheamitodies of theinvensies savhyas D2E7 axzh nentaalite ENBe attivisy from other
prophyl acti ¢ resuleiad YRAGHE ' PIA i Co ' i

subj ects prior toé%gl%f'&é&?lﬁ%}h tlzéaér}ﬁi?g‘?k st aagﬁ%@abg‘eoggéﬁh% ﬁ‘é’gﬁ ﬁ,ﬂ call be used
prophyl acti cal | y OripkEbit W]g“éﬁ‘bﬂﬁ't’ e-gpr I“Faﬁ‘él‘}“g% copatinghd NFet, in human subjects or
tggr apegt ical |y efnfotifer mamnealian fibjects having TNFos withifclgn drtibodiEsrhe/iyeridn

adj usted to prQvi t t esired re e (e. g a .

t her apeutic or gpr %gﬁy%%{@'& érngs _o'%éé)bsg,@gr &g&g‘%ﬁf é{nog\oguﬁgderhsﬁsdgg fhy be
admi ni stered, sev@apyse).dhnone em t, theinvsatiopprovitlestasm inhititing TNFa he
dose may be f20h MQW&M@g'MWF@Mth%W?O@&Wﬁcﬁi@ﬂjoﬂﬁethe
Sdvant ageous to. f BYIRORPIcAIhal INEo: serivi IRIBNHERY picrafiy GBE T1FG! s Human e
formfor ease of Eefexamplesineicelhculivge coniningiior guspéctetbafzgntainighddFajant f or m
as used 10" eiribbdy 6 a8fibody PoRithSife ihventlo® EdnHeadidd &%héé&?]&n%%éa%mﬂw tary

dosages for the I ... Subjects to be treated; each unit
containing a pr ed! @Mﬁ&%ﬁ%'ﬁ?@e%&%tive conpound 25 calculated to
produce the desired tHarppberemboditest the invention pioxidenameihpt fartishibieing INEd,
phar rr;apeut i cal  cagekil int aTJt%sjgén%aﬁhﬁ%gﬂémamtwl‘oﬂfea iMi&P?zt%ﬁ& n&kga‘}, i% ﬁé efth. t he
i nvention are ctate a ire endent,on (a e \uni que
characteristics omfﬁb”am V’épti%ateg n @Wﬁ‘@&ﬂéﬂgﬁﬁvf’g@%‘@v jof isprders {85t i ¢
or prophyl actilé ed.g.eMoclies, heeran Hil 9D Cytaking 2(16P-169; U.S. PétentiNoa5241,020®
inherent in the afoelR eFATEGMNPEAN Bhrdii PULIRGIGH NS B0 S0 B? %‘%"E’ tf\hf TheO

honl 1t g anclavinfoh et St 142 TRFougetyioeiom gobiess kot from uck a
ef fecti ve/ Ermu nt dsordar, which tethpd comprises bdrlipispering itmthe siibject en amibedy boatibsdy
0.1-20 i inedntl j i i @?ﬁm
dosage Ugl ug’s zaayr:\?lﬁt?mh%h t ﬁyﬁaﬂwﬁglii&%ﬁ%gfﬁ “'?I{il%el&g ndj ti b to
be all eviated "It T3" ¢t & HETFRH the subiesy if 3 Hyman sphi ‘ﬁn?‘“@S“Y‘?&F’ 1eFt
subj ect, speci fi ccandeagrammsl expressinglaoTINEr with avhichsinawitibodyof therimventiomerdssag t 0
the i ndi vi dual nergtnsiilf ffthé? iR DBREOOR be b AHIR intd WhichhaPbdefl Yroduced hTNFo
admi ni stering or (e.g. byadnﬁnwaggx{gqu%aorbyc ion of an hTNF
PCT/ US97/ 02219 ’ xpression of an NINFa wansgene). A
super vi si ng t he camibodyxfitheinvantion carhbe mimipistered itom bymansibjebefor thempegicr anges
set forth 25 purposes (discussed further below). Moreover, an antibody of the invention can be
administered to a non-human mammat expressing a TNFa with which the antibody
cross-reacts (e.g., a primate, pig or mouse) for veterinary purposes or as an animal model
of human disease. Regarding the latter, such animal models may be useful for
evaluating the therapeutic efficacy of antibodies of the invention (e.g., testing of dosages
30 and time courses of administration).

As used herein, the term "a disorder in which TNFa activity is detrimental” is
intended to include diseases and other disorders in which the presence of TNFa ina
subject suffering from the disorder has been shown to be or is suspected of being either
responsible for the pathophysiology of the disorder or a factor that contributes to a

35 worsening of the disorder. Accordingly, a disorder in which TNFa activity is
 detrimental is a disorder in which inbibition of TNFa activity is expected to alleviate the
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herein are exenplary only and are not intended to limt the scope or
practice of the cl ai med conposition. 5 1V. Uses of the

Ant i bodi es of the Invention Gven their ability to bind to
hTNF[err], the anti-hTNF[err] antibodies, or portions t hereof, of the

i nvention caypdmeysied to detect hTNF[err] (e.g., in a biol sgrggdmss gple
such as serumor plasm), using a conventional imunoassay, such as

an enzyme |inked i mmunosor bent assays (ELI SA), an radi oi munoassay
(RIA) or tissue 10 imunohistochem stry. -¥e invention provides a nethod
for detecting hTNF[err] in a bi ol ogi cal sanpl e conprising contacting

a biol ogi cal sangphgomstaiderprd km thdisorder, SusH\dis@&HY niAg bl Wxﬁexafc?&. foe

t d detect t t ti bod) t
bound t o hTNE] e?erﬁ% e e i %‘é‘gy&t&r@ﬁ?ﬁ&yﬁﬁ&%&# hu ot a gutiess,
det ect hTNFJ er r Jsuffering from theldisohieo{ e anahcxesam the cifﬂuentmtonbﬁﬂrpﬂ’uanéemm |y
di tly |
det 'erc‘tléﬁ"ofi;t nenpea s tibial oundmpk‘%%f) WRRRERPRE Rl R bl Sing an
subst ances | IGB%" ‘Bl‘f?“g' %? bave h Ehere ars nymstous exameplessef di sin
materi al s, whichTNE® aaivity isedetrimentsl. The useaﬂ‘lﬂimmbddieimiiﬁhnﬁdd? poftioAsBf €S

of suitable enz | ne
phosphat ase, [err -g%glé?g@ aagugen&?%&ﬁi?@#%?dﬁ? eraﬁnﬂerkbcl] exarrpl es

of suitabl e prosthetic group conpl exes |nclude streptaV|d|n/b|ot|n and 20
avi di n/ bi otin; exanplAesSepdis suitable fluorescent materials include

unbelliferon | I sot.hj,0C m ne,

di chl orotri a2| nyl ani Mfu%?‘%gscfg#wgngﬁ&?sg 3 %P’Srp\églga%‘f’i% Cog’amsh“ n;

an exanpl e of a ithhiclegied effesinthat mglud mmmegm myocardjal, sxppesssionwasaaanpl es

z{ t Sui t?bl e {ad:léuteﬁd SyfidroRte Sorpal ndcf&islﬁ%\tlfé&foh]ohhe[rﬂéisk bfm&ﬁ;rs'ek& [err]H.

ernative to i err] can

bi ol ogi cal fl ui gm%gg’g&?"ﬁﬂp ?Ehé/%%p grﬁ?%%ﬁi%ﬁff Usﬁeﬂ gg‘efﬂ}’l'h!%gg)rr]

st andar ds | abel &arakfner2: 6260l SaBatent No. 5,233,024 tosvoeil eamhlaﬁumﬂeaba

Fm; i [thFL%IFj[ Pablidatiey Nol motmosmt AsEkseller, 1L, ‘ptaeé;pmpaiw&miex (1994) Amhhed
abel ed r er ean are I ne

and the ar’ré’oe%r@ Mz—?agg?f%m f’?'f“’ sﬁhﬁ%ﬂd‘%@%@"’i’o@ %fffngbel ed

antibody is det &Fifri2d)- Amserdingly, thm:mgbo Nejdaantibodyrportianshofsheigivension

s?rrplje :j sbl nvgr 8 be ¥ed Rotrdak Sepais 1ﬁﬁ1yt6fetsaﬂﬂuﬂtsetﬁﬁgs3&clddﬁig%ﬁ% sg?g&;liﬁ: Ir ]booly

st andar oun |

of the inventi otﬁﬂ%{a{%agg&k'émﬂe%ht“s%g{"# l‘;w'f’f"Sm speci es

ot her than ntfhans, | ﬁ“ﬁm%uwméraﬂ]ﬂgnﬁmﬁﬂm eer a\ngbgdy PQImmpéthgee

baboon, MadvERE6H canby Bodtalifisercd Wt ¢iR ok fore dliddionaAlthErpsi

Cubsoction B - Jytberaleviaie B85 St b e”*ﬂﬁé%ﬁf%d@?( st “@%Jéﬁ%ﬁé‘ﬁ'

invention are cafdbfubliestiondiesy WiQ 92/16721 and WO INMETI83), theseysohine iptepouktiniGiisee

vitro and in vi g (REFPibleionN WO 9B/13993) or arPéntdgdait ofgaBleCdctivating factor/\O

%/T/Z aég % /102 22159 (see e.g., European Patent Application Publication No. EP 374 510). Other combination
therapies for the treatment of sepsis are discussed further in subsection III.

Additionally, in a preferred embodiment, an anti-TNFa antibody or antibody
portion of the invention is administered to a human subject within a subgroup of sepsis
patients having a serum or plasma concentration of IL-6 above 500 pg/ml. and more

30 preferably 1000 pg/ml, at the time of treatment (see PCT Publication No. WO 95/20978
by Daum, L., et al.).

B. Autoimmune Diseases
Tumor necrosis factor has been implicated in playing a role in the
35 pathophysiology of a variety of autoimmune diseases. For example, TNFo has been
implicated in activating tissue inflammation and causing joint destruction in rheumatoid
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- 35 - the anti bodi es of the invention, such as D2E7, can

neutralize TNF[err] activity from ot her speci es. Accordingly, the
anti bodi es and anti body portions of the invention can be used to
inhibit TNF[err] activity, e.g., in a cell culture containing hTNF[err], in
hurman subj ecW®© 2329131 in other manmal i an subj ects havi ngPCRWP#FIA2LE Wi t h
whi ch an anti body of the invention 5 ~cross-reacts (eg. chinpanzee,
baboon, marnpset. cynonoi gus and rhesus, pig, nouse). | n one
enbodi ment, the invention provides a nethod PZr inhibiting TNF[err]

activity conprising contacting TNF[err] with an anti body or anti body
portion of the  arthritis (seevegt MoallaruAL et 4lafl 9T erkine zamz;mvs BatemtNdoi ted

Preferably, the Tﬂ\‘ﬁﬁfzﬁ]toh&ef'é:‘@w% Paten RN XL

“’“R‘Fﬁf-‘F Bl MBS,
cul ture containin or suspected of cont |.Ng err an ddy
or antibody portifmTEBretand W@n{@%@&?@@é Padddeyen ‘Mréi%%l)#tfﬁe’tmm um to
[ %i 3I t hTNF[ ﬁl’ r ]38a151+M6D5 Bava,R.Aher ali( X998 ¥Clin. Exp. Immunol. 94:2613268)OTNF& also has
enbodi ment, the i
activity ih ag ubﬁéﬁfﬁﬁﬂéﬁ?‘ﬁi‘%’qﬁéﬁ‘gﬁ%ﬁggﬁ 138 celplhp i acghl %‘lﬁ‘?‘ﬁﬁe
is detrinental. Indiabetesigpes 2., Trapgycand Ceppmipsupras CIPublication Noa W B408609).0gy
<)qu akw' dezvziz3 i2et1 MGdBSMsdﬁéxﬁmﬁﬁleﬂedﬁﬁnﬂhﬂmschxh&@w&i od@x?dr@é (aik@90)

t oki ne er e
Eur opean Pat ent 33%‘“ |'§ﬁ£rﬂgho%wa%f%§én@% s%ﬁ@ﬂséﬁ” ) elJ ‘{éemh"
i nvention provi dwfﬂtﬁWFéﬁthﬂ]mw -hTNFﬁaml@dlqsmemﬂérkem ng
fromsuch a 10 -clinitalxestiog for tiebiinteiit aﬁmﬁﬂh:ﬁemmsee@dgﬂms& NG &10(15

Subl €t an ant ! Dfeag B D0, g, PG Bt R, R g, £

TNF[err] is humare #9858} Br. ddﬁf’eﬂmgoééﬂi-"éé‘tﬁl)s a human subj ect .
Al ternatively, the sulhegiman mtlbodléﬁﬂn@&tﬁombns@fﬂfeQWnﬂgn n g ot

whi ch an anti bod)éﬁg{n#g{xm"nw&\%%l%%&w% r.ea ts Stq: t}‘,ﬁ,tmﬁ the

subj ect can be a
(eg., by adm M strhepmagnid athritisnghpematpidspondylitis ps@mmnsmid gnmyifﬁﬁpe,rall]:rgy

L ransgen g) :[Anf multiple &ﬂérb&l@dﬁtoﬁﬁmhﬁ@dnhﬁ&t@!‘id(t%iﬂmﬁﬁ@ u@ﬁnfﬂﬁ][ dﬁbﬁbtﬁ;é ?ﬂx&&f@
uman subj ect for rROSes, (i scussed furt her

Mbr eover, an ant I%&ﬁﬁf‘ Pﬁ l%hﬁodﬁgrn’fn%ﬂ& TR Y 1S S adminis SR aaad ?lg'd ugh for
non- human mammal CSWBF disardexs. Igcal piministoation of thownitibady erantibedyipedjon at a site of

Cr oss- 1 eact s (€. Gufanudioniy e bphdicRl (RIS olilnistSH 1A Ninkl Gl as

an ani mal nodgj rd|n the, | atter,. suc anlnal
nodel s may be use"fﬂ'ﬁ1 tz%&toﬂga%lxg 'ﬂgt%fﬂg"‘?ﬂ'é“fﬁ E‘i’ ip

anti bodi es of thé&¥s %m&ﬂwmd@vanvea@mbeﬁ mcRSé'&@délcath NtarVdOBBﬁWi:lOuAses
of admi ni st 1 at | Ohtibody, or antibody portiofFof5evéiioRlafo chile dkifsicredbifithler | 1
whi ch TNF[ err] a%dré/lx&&{n& %ﬂéugenta ¢ oi{e 1o mcﬂf

di seases and other disor ers aﬁ??'s[‘f‘?gfs“b?"egﬁﬁﬁaém RIEpAERTRYne; S, as
subj ect suf f er i ngiseyssed futberdn sbsersionfills been shown to be or is suspected of
bei ng either 25 responsi bl e for the pathophysiol ogy of the disorder or a
factor that contri but%ﬁ gamw%sem ng of the disorder. Accordingly, a

=

di sorder in which TNF detrinmental is a disorder in
whi ch inhibition of THXpesnerrogistacionias beendmplicateddn nediatihgbiolugieal dffects

SUBSTI TUTE SHEET obserlteld iR 8 Varicty of infectious diseases. For example, TNFa has been implicated in

mediating brain inflammation and capillary thrombosis and infarction in malaria. TNFa

30  also has been implicated in mediating brain inflammation, inducing breakdown of the
blood-brain barrier, triggering septic shock syndrome and activating venous infarction in
meningitis. TNFa also has been implicated in inducing cachexia, stimulating viral
proliferation and mediating central nervous system injury in acquired immune
deficiency syndrome (AIDS). Accordingly, the antibodies, and antibody portions, of the

35 invention. can be used in the treatment of infectious diseases, including bacterial
meningitis (see e.g., European Patent Application Publication No. EP 585 705), cerebral
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synpt onms and/ or progression of the disorder. Such disorders nay be

evi denced, for exanple, by an increase in the concentration of
TNF[err] i nw@dmeisegi cal fluid of a subject suf f er i necisdRiie

di sorder (eg, an increase in the concentration of TNF[err] in serum

pl asma, synovial fluid, etc of the subject), which can be detected, for
exanpl e, using an 5 anti-TNF[err] anti bed%-as descri bed above. There are
NUIMer ous exanples of disorders in which TNF[err] activity is

detrinental. _ n@:ﬂgr (?ggd y, t he
i nvention in thci, H ea‘?ﬁ%ﬁ?ﬁdﬁ%ﬂ%ﬁ)@%ﬁ | SO I)QQ& gp s‘%ﬁ%g@g& l}rpfﬂ%‘fmm
bel ow: ublication NogER, 23Q, Oasweﬁascl"‘?ﬁ’ﬁ%ﬂk’mﬂ sqtionsecopdary s an
efs]E abl i shﬁd r ol eransplariteion gdcb et Fidted, Egytcii.f(lS%ﬂr&nspIantatmnM’GhstlsQI qgé cal
effects that in el C REEssi sGgul a

| eakage syndrone%%ah (rqteagﬂl?)dsd&gbnsmfﬁlg ?Pﬂtlﬁléeﬁﬁgx? g‘f%zﬁég"%g"{a iC
secondary 5 symmomsa@ssociated witkinfestious dxseﬁses, ml@nﬂﬁﬂvctgnémahm dgswe e. g.,

Moel ler, A . et 1ﬂ’ect106'13(§l&9):s influenza§ didYstieRia @9infdérion (2 ts‘%@ﬁnd t
5,231,024 to I\/bzhbgf ; European Pat ent %5& Publ i ca'gl on N% 0 610
race

B1 by Moeller, and Ceram, A (1994) Annu. Rev. Med.
45 491-503; Russell, D and Thorrpson R C (1993) Curr. Opin. Biotech.
4:714-721). Accordi nqu VIrahspRenfigionn anti bodi es, and anti body port i ons, of

thelnventlo n be used. to treat I N an I |caI
settings, & udi ng gag‘o‘f’f‘(‘, CENB torhasgeené ﬁ‘f‘é‘?ﬁ’i% aé‘ﬁ?ﬁ ?ﬁ“rﬂg&& i ve
sepsi s and t oxi eejedtionand graftrversus h@@dnsease(GVﬂD)amhnmdmxmgmad\e&r&eﬁm s. an
anti-hTNF[err] @&lh%no@ér@ﬂi\}hgﬂﬁiérﬁ%ﬁ Ol@fii (diected aga msitiWQ"Heh?&eét@P be
coadni ni stered éﬁih one ol no d-ghg j ti,onal zglp spﬁlc agent s_t hat

further alleviat & Isdiseq to i rejseiion p apsplangs (57 e» Easopd-Dis@hose
described in  (1995p0mniontaton 33300MS; smmmammmm BZQIN@&&)vsﬁghe
cytokine intgy| eu}awzﬁr@sfms Accox%nﬁl tHe GhibyH '&ﬁ%ﬂﬁb Y Pportidils Fie 793) or

an ant agonl st of t el et, act ac or 25.(se Europ an Pat ent
Appl i cation Publ“f ? 'bﬁ% E‘i’“’??&gg }a@fﬁgft’é‘b ’61?““°m° al} pi es

for the treat neand xénografis and torishibiit ﬁo{}&edlthqugh Ither antibody dy sitiady rponioh may be
it bogy e B b YT Ol ol PR "ot
within a subgr 05}8’ * 8‘5 Up@pae response againstthe gl?%{?f “&%Mo?"‘iﬂx&?ﬁ'&’ n
concentrati 49 o#mbgdxmeabmmtoooy pugntibodypodtionofsheSipvention ﬁsalsatbixwom&tlpg/ m

%; un1heLt | m;t O]al WithOKENMo inKiBR dﬁ-ﬁu@éeﬂ?@éﬁm NPmo‘ﬂQr embsdihésk, an antibo

necrosi s fact or 2HiRdy geriop H{Sf‘\ed%‘feam ¥ “ﬁdd? Fﬁﬁb’&a‘ﬁi’l ‘ﬁﬁ? qpctqquoggantlbodxes
pat hophysi ol ogy disécted at atliee taggets involvesd inmegulntids snmansresgensesesuahps the cdINF| er r ]

has been sufRdck Giities D2 (invelebIGi-2lrb&PioR ol CH ANTREFACY, @S54 GRUM-AS)
joint destrugli ey RSB R'f ad, CD8O (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.

nor

E. Malignancy
30 Tumor necrosis factor has been implicated in inducing cachexia, stimulating
tumor growth, enhancing metastatic potential and mediating cytotoxicity in
malignancies. Accordingly, the antibodies, and antibody portions, of the invention, can
be used in the treatment of malignancies, to inhibit tumor growth or metastasis and/or to
alleviate cachexia secondary to malignancy. The antibody, or antibody portion, may be
35 administered systemically or locally to the tumor site.

SUBSTITUTE SHEET (RULE 26)



WD 97/ 29131

PCT/ US97/ 02219 - 37-
arthritis (see e.g., Meller, A, etalL (1990) Cytokine 2:162-169; U. S.

Pat ent No. 5,231,024 to Moeller et al.; European Patent Publication
No. 260 610 Btobi2sel | er, A.; Tracey and Ceram, supcEys®wozisl, WP
and Dayer, J-M (1995 Arth Rheum 38:151-160; Fava, R A, et al.
(1993) din. Exp. Immunol. 94:261-266). TNF[err] al so has 5 been
inplicated in pronoting the death of islet c"glls and in mediating insulin
resi stance I n di abetes (see eg., Tracey and Ceram , supra; PCT

Publ i cation No. WO 94F.OB#ih@drary Disorders TNF[ err] al so has been inplicated in

medi ating cyt ot oxi ci ty,da g%,bggﬁa%{sz,g?‘%y&ﬁﬁn ﬂ:gtedmthe parlhé';gl%%%g g%qnét

i nflammat ory plaques in Ul rosl S

supra). Chimeri c%‘%ﬁﬁﬁ?sééwmwm B inc mu}anaaﬂw!swwdnmbal
unde_rg(élnf% 10 cl adtivasidn, H@&h@@tﬁ@hﬁtﬁﬁﬂﬁm&ﬁsﬁlhm 'vﬁlscafgfé s léS (Se& ]
e.g., | ott | ot

Cet al. (1992 “iharonfe g&"’f&é@g %ﬂ?ﬂb‘ﬁiﬁk&ﬁ ﬁi’@s P°‘“°"s’ ‘%&m‘é

Br. J. Rheumat ol UsedAo Ben vasipmy pulmonary disorders, xnclndmgradnhmsmrwmm;s syadrdme
anti body portlonése@é | PET PaMRiatio®NoCWO 91904054 ,sﬂdeklun chrorié fin fwgm mﬂme

di seases, in par those associ at ed | nf | amypt i qQn,

r heunat oi d arthrF‘ﬁ%g‘ f“ﬁ% &IS %gls’p %Pf F%‘i s’@-oﬂ'g‘i/
arthritis, aller g;ubody, or annbgdx pqmen,myézeodmmstmd gistemicallydr kivellyew the lung
aut oi nmune uv@i tk&fa&@%ﬂlﬁﬂﬁ l@hﬁﬁnw Oﬂﬁam:bod or Mmoﬁﬁb&?{mmt&%eqménﬁ@:ﬁjy
or anti body port| dm.nl é %‘stemeﬁfg ?,f?lﬂ al t g;%

certain di sorder 85 ﬁ?cbﬁl DIFHE PP?) tionat theppeut 3%??%93&%}5‘6” i on
at a site of wreateritiof prtaohary diserdetseadudiscussed further in.sgbsectioncifl,
admnistration in the joints in rheumatoid 20 arthritis or topical
application to diabetic, ul cer al,one or in conbination with a

cycl ohexane-yl i dene {'%Tf"mli" d&Sscribed in PCT Publication No. WO
93/19751). AdS a'Fmdmdgrosmfacunhasﬂwd!yumcatmbmthabmhdmﬂnysmlogybf on al so

can be admi ni st efnﬂﬂmﬁiaio?yml Bisorders (see'? K.J' Q& (lbﬁ@)r &%‘J tﬁ?
useful in the trgat | ,ne dIS d urt’ner
in subsection Il 9@@‘ i 3358 in. Inves(. 2-23 45%3 TT seral (1990)
Tunmor necrosis fG&mdxpﬂammde.&_ii%%i)a@dmmmwdleabu-lhg'NFm:igodtalhaeéfects
observed in a vagideigbn®élinical eamg%ﬁueunﬁamgfohﬁe ms@as@r(mnga M., %%

been inplica anmat | Q capl ’I ary

t hr onbosi s a?ﬁd 4"9 %@C%'g ﬁﬁ* E& gi&%v‘- umag(g.nu sndangbedy pomons,

inplicated in ne@ﬁtbunngnibn,aImmnbtamdaommmdaldmgddw eachche idiopaithié he

bl 00d- brai n_bar I inBsmmbdohtiiel Be3ERUHicn aaaémﬁeﬁr SRe20IAS Ak g venous
infarction in menipgitis err al so en | i ca

i nduci ng cachexi Heer¥VELR '%( W? » or antibody pstion. o g’t“’b‘f?“ng?fﬂalfﬁsﬁpé’ﬁ ng
central nervous asiysulmedmmmpepnmmddnmdallmmpemcagentsuddﬁlxmﬂﬁlmtﬂeﬂndf one
(AIDS). Accongli nglextinal fiSordét |agggb@s§,dmeﬁmwfg% nf@rtions, of the 35

i nvention, can be used in the treatnent of ectl ous dlseases i ncl udi ng
bacteri al

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
35 various other disorders in which TNFa activity is detrimental. Examples of other
diseases and disorders in which TNFe activity has been implicated in the
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meningitis (see e.g., European Patent Application Publication No. EP 585
705), cerebral WO 97/ 29131

PCT/ US97/ 02219 - 38 -
mal aria, AIDS and Al DS-rel ated conplex (ARC) (see e.g., European Patent

Application ubI ication No. EP 230 574), as wel I as al ovi rus
I nfection se°’r?{:t’3’r3 transplantation (see e.g., %\tzﬁsm%u Yot al .
(1994) Transpl antati on 58: 675-680). The ant i bod| es and ant i body

portions, of the invention, also can be useth+o0 alleviate 5 synpt ons
associated wth infectious diseases, including fever and nyal gias due to

i nfection (such n che ondar | nfection (e.qg.,
secondary to pﬁﬁoﬂ,&%@& %%s%hm% i Bt el G4 a"%/ﬁnh %ﬁ“ﬁ‘k’?‘g' ‘8’
Tunor necrosi s ¢&the tvention. include inﬂpmmrxédomshmrMymMnamorpubn dis¢asg(seé t
rejection and gg, fBef(@lfrﬁLBRhQSbl é'%@ﬁﬁ&uk@ib“@)m%'ﬂsi K&ug@i'é%&%ﬁf dfyrzég[ se

oo et he 1 oM RSB Lar L R il o] 558 b Ve e &7t o

of renal trafspl¥nead $hankareGgand SteraoP H. (1988) Bae 141871-876), hep@ﬁﬁ.ﬂﬁ)cludmg
Transpl ant at i Onalé&xoﬁ@ﬂ ﬁs(isgé'LBaMc@ix&rt M:d@@ﬂen?br&%ds és % m)klgody

19 ol 25 "ot e R SO B b BEh o s mosen, J., e

portions, of th
rej ection, incl a’d(lﬁ@4}1’éqpanﬂog@ 1460 -471), oizaldieparitis (Sheror N, ex 81 O998S ) Hepivdl, t O

hi bit GVHD. bl?jﬂy sed
1alno|neI nor e r%r ably | S use ﬁ?é{)@bﬁfampp&%{ gﬁ§ ﬁm@"%t hu
agents t hat ! mﬁ“ﬁPF ‘E“t’lsh“é’a stusbances (se ¢ 8> Man der Bell.al.| esgl. 41990p M.

i nhi bit GVHD. Fémglaked 322:16224627; aaavmemedn,rrnna,ar AI9HED Prdp0 €YinOBio L RES. POY
portion of thee%dg_,\[zﬁngd)olg].1 ss(séés&;l Gilo &P PAk! (9994314»: tl )%8%‘}31 gﬁﬁltlg-lwh' bi t

OKT3-i nduced r n anoitier enbodr ne
ant i body porti O?Pddf'“'t 8- EtR PP D Pwns &M)ﬁeéﬁfﬁi?}%aﬂlﬂb’r{% &8, MSOW Emr e

ant i bodi es et olli(1993) dar. ALPHEiDE R6T-G 123 Bl 2708 @tivic €. e al. OO PTianehi
B T L0 e s ey
CD80 (B7-1) (“S% ¢l (@992) dofelire dmmunol. 12530018 saar tissue
ant i body or antl‘ohnat;onppyrtxxm;rpeﬁiadddm disease;dbesity ard radi@ttbnitoxicigyybi nat i on

wi th one or nore general irmunosuppressive agents such as cycl osporin A or
FK506. Mal | gnanc necrosi s factor has been

implicated in i nducm'@s’é‘&?ﬂ?@kl'saf ’H‘Eﬁ%ﬁl‘?@ thefollowmemmgcwkxnhsmi ng
netastati c 20t cbe conbtnedds limiting! The contems oballrefeyencss, patents andBubHERA § hﬁﬁt

Accordingly, thgpRBiicROeedthrofibubihld dpRiatBR e nefBy irfdbrobiifed t{}vrgﬂ}eng L)

EXAMPLE 1: Kinetic Analysis of Binding of Human Antibodies to hTNFa

25 Real-time binding interactions between ligand (biotinyiated recombinant human
TNFa (thTNFa) immobilized on a biosensor matrix) and analyte (antibodies in
solution) were measured by surface plasmon resonance (SPR) using the BIAcore system
(Pharmacia Biosensor, Piscataway, NJ). The system utilizes the optical properties of
SPR to detect alterations in protein concentrations within a dextran biosensor matrix.

30 Proteins are covalently bound to the dextran matrix at known concentrations.
Antibodies are injected through the dextran matrix and specific binding between injected
antibodies and immobilized ligand results in an increased matrix protein concentration
and resultant change in the SPR signal. These changes in SPR signal are recorded as
resonance units (RU) and are displayed with respect to time along the y-axis of a

35 sensorgram.
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be used in the treatnment of malignancies, to inhibit tunor growth or

netastasis and/or to al l eviate cachexia secondary to malignancy. The
anti body, or antibody portion, may be 35 admnistered systemcally or
locally to the tunor site. WO 97/ 29131

PCT/ US97/ 022%® 97129131 PCT/USIHOR2LY

F. Pul nonary Di sorders Tunor necrosis factor has been

i nplicated in the pathophysiol ogy of adult respiratory distress
syndrome (ARDS), including stinmulating | euko% t e- endot hel i al

activation. directing cytotoxicity to pneunocytes and induci ng vascul ar

| eakage 5 syndr one. Tééxilitate inpinpbilidtion afibiobinylated thTNTu enthe biosknsgrandtiizns,

of the inventiong i ﬁxscovgentlﬁﬁﬁc eli %ia %&s%.&%b@g%ﬂumwm fers.

i ncl udi ng adul t re piratory

| stress, s
Publ i cation No. PEgngerstrixyl Zroppsqn hﬁ%‘g""‘d’gﬁb’rﬂo&‘m i‘ﬁ%& fecinimide NHS)
i nfl amat or y di S end:400 mM Nty -N'-63xd: eﬂwﬁnﬂn@mpyl)lcatbndnmxdbmpdmdﬂmd:r(EDC)

sili‘cosis. mﬂilrg'ef- d
system cal | y or Foctéfl?ia{m'?ﬁemﬂ te@%ﬁ%%\s’aﬁﬁ ?gécde or. ex 1@2&‘2@;%&5@
aerosol . An anti seepjavi (?eﬁrﬂalﬁl)d‘}ﬂwml%“m#ﬂﬁtﬁd’ﬂﬁe'ﬁﬂlw acrossthg| so can
be adm ni stered wahivatedbiostrsolBidefretGalithds@ndhe ﬂrbl&frﬁ@ewund diediyite theefivdted n

Subsecti on 111 caboidt efbtb Uililcod A O e e JEATHEL bl Rbifrs M

necrosis factor kthenclamine; fppenteadinwonpled ﬁesepearﬁbwhy #F Ggmpmercially available
i nfl anmat ory HPWEPhatthadid BREID0G-16 PHaracia Biosidor, Kisdatawsy{ N#). . (1986) Sci ence

VacDonal o, T.7T.. et aPotyBlgyfies wat it by fis BB metroipgalio: 1

Chimeric murine émmyh—srmpemp}oxamlﬁ Dbhideaxysuegmimide estery BaehriggerdMannbgim Gat.
testing for treathMOwsoﬁndm Bylsiffokida fb iltd £1Mg/nitisdlutiotTenl . 20

(1995) Gastroenter.ol ody 109 125551 n antlbo
porti ons S of Dip s ﬁ%dsv o IR 4 ) of R Bb R
di sorders, subh aﬁbmﬁnmmfg The mﬂmwmggnﬂummcw%@a@etwqmwt
i ncludes two syndém'mpeﬁmamaedmemaodolumn,Sepuhdeg@nsmpmhh&meaxamg

anti body, or ant rtj.on n
adm ni s%/er ed wit hPogé’ogﬁ % easgg‘ﬂ}'{"ggeﬁé‘f’&t% lg"geu §§'Bl$ﬁe%ggpzmlof t he
SIS RN LR W A S UL
L. werd tolledttd ariiredd 4 ODEBOY1.0 OD = 1.25 mg/ml)Tmeaﬁ;srbM fiactions d

62 o o S RO gt T sl
Patent 30 Appl i c&t’#lbhleﬁﬁl# Do%tsm Gatalogio. JTAGoMinnepppl ﬂeMNg i ns uf ficiency
(weakness of the hear Biotinylated¥hTINEa. ¢ Binfndbilizef o tHURdtHx SiaisGEptNidin Vs
94/20139) . diluted in PBS running buffer (Gibeo Cat. No. 14190-144, Gibco BRL, Grand Isiand,
NY) supplemented with 0.05% (BlAcore) surfactant P20 (Pharmacia BR-1000-54,
25 Pharmacia Biosensor, Piscataway, NJ). To determine the capacity of thTNFa-specific
antibodies to bind immobilized rhTNFa, a binding assay was conducted as follows.
Aliguots of biotinylated thTNFa (25 nM; 10 pl aliquots) were injected through the
streptavidin-coupled dextran matrix at a flow rate of 5 pul/min. Before injection of the
protein and immediately afterward, PBS buffer alone flowed through each flow cell.
30 The net difference in signal between baseline and approximately 30 sec. after
completion of biotinylated thTNFa injection was taken 1o represent the binding value
(approximately 500 RU). Direct thTNFa-specific antibody binding to immobilized
biotinylated thTNFo was measured. Antibodies (20 pg/ml) were diluted in PBS
running buffer and 25 pl aliquots were injected through the immobilized protein
35 matrices at a flow rate of 5 ul/min. Prior to injection of antibody, and immediately
afterwards, PBS buffer alone flowed through each flow cell. The net difference in
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1. OGhers The anti bodi es, and anti body portions, of the
i nvention, also can be used to treat 35 various other disorders in which

TNF[err] activity is detrinental. Exanples of other di seases and

di sorders in which TNF[err] activity has been inplicated in the WO

97/ 29131  wo omn9131 PCT/US97/02219

PCT/ US97/ 02219 -40 -

pat hophysi ol ogy, and thus which can be treated using an antibody, or

anti body portion, of the invention,=4%rcl ude inflammtory bone

di sorders and bone resorption di sease (see e.g., Bertolini. DR, et

al . (1986) Nat 410 eBmplétion ner.
Bh ml Bl ghal &Hanfibody(i ﬁ&ft)n]wasBone Hileh 10 senV|

Res. 3:621-627 erper, . U. and.
8:147- 5 155“”3;%{2%% eﬂ|}1 th %é‘i‘@?‘ﬁ B sﬁ”‘% ‘Edﬁéegi%'% 58“#6)
hepatitis, i ncIlO@ImM]HCl befoallmott(dmnfﬂteepaltsamw ('th)glethe\mmﬂ{oﬂﬁ;oﬂ and

Gohen, D. A (19&9?1(0 %?mddxssocn&ﬁ:hm’é?k}ffc’owhﬁ@mA@cfnﬁl n& 1990)

Al cohol . a es, 14: 255 and nsen 1994)
Hepat ol ogy . & ‘?&?"ﬁW?QI her on, N., et al. (1991) J.
Hepat ol . 12: 24ReptésentativeireblsdD2E7 (IgG4 fell-length 4ntiB&dy) bihdinglto n.  Pat hol .

o o tean dor B"ﬁ“ﬂyﬁﬁdfmm A2Ehm B 6o fonk SPAMAAK 905 () SRBHGRS afe? 07
and van der PoFhownrbelowsinTable .1991) Prog. din BioL Res. 367: 55- 60) ,

buns (see e.g., Groir. B.P.. et al. (1994) Am J. Physiol. 267:Hl 18-124;
. . jury(seeeg,

and Liu. X &, f .
Scal es, WE&, f'; 2 Wk
C. et al. (1% Y40, 0> al .
(1995) Resugcl t%my? ) 23 i g TNF“/AQ e
McCaul ey, R L{, et al. (1992) J. din. I mmunol . 12: 300-308) | scar “t{issue
formation; py{®REZ: peli o@6htal]l di S@dse:; obdﬁiiiy nd dddi at il o8.450xE0 tly.
This inventiof I's further 1831 ugt at @d0by | he 15691 ow ng I0anpll es.42tw YO sihoul d
not 20 be cofstrued ab 11gp t1Hg. 4B& co1term§3o’r al T {rAf er naas.x Jex ent s
and publ i shed[patent PPl 1jcat i48fs C| [ on
are hereby i n¢orporatef by e AT eTGRy 3 T
Anal ysis of Birreh h—t:gg es—1 et e
bi nding inter lgara—L o4 Bl a —~
TNF[err] (rhT IF[prr],L mmfhi Li ded m:a h }r L’S/“
(antibodi es i solutidn) vderedBasuled B4 surlf ac® 18 asqod-o8eckitante
(SPR) using the Bl Acorg system (4.38 x 10-3)
MAK 195 400 375 881 1.20 5.38 x 10~
200 400 1080 1.38 4,54 x 10~
100 419 1141 1.39 3.54x 103
50 427 1106 1.32 3.67 x 10
25 446 957 1.09 4.41x10°
13 464 708 0.78 3.66x 107
6 474 433 0.47 737x 107
3 451 231 0.26 6.95 x 103
(4.94 x 10-3)

In a second series of experiments, the molecular kinetic interactions between an
IgG1 full-length form of D2E7 and biotinylated thTNF was quantitatively analyzed
using BlAcore technology, as described above, and kinetic rate constants were derived,
15 summarized below in Tables 2, 3 and 4.
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(Pharmaci a Bi osensor, Piscataway, NJ). The systemutilizes the optical

properties of SPR to detect alterations in protein concentrations
within a dextran biosensor matrix. 30 Proteins are covalently bound to the
dextran matrix at known concentrations. Ant i bodi es are injected

t hrough the wg¥¥ssagy matri x and specific binding between i npermesn2219

anti bodies and 1mvobilized ligand results in an increased matrix protein
concentration and resultant change in the SPR signal. These changes in
SPR signal are recorded as resonance uftts (RU) and are displayed with
respect to tinme along the y-axis of a 35 sensorgram WO 97/ 29131

PCT/ US97/ 02219  Table 2: Apparent dissociation rate constants of the interaction between D2E# 4nd
To facilitate irmobi[Tzafon of biotinylated ThINF[err] on the bi osensor

matri x, o1 BNy eI TN v al on nlkad Q ,
the dextran matyi x by fir dixperiment acti vati ng carboxyl g (b on the mat fi
with 100 rrMN-hroxysucm n|n]e \H and 400 8 0,5

N- et hyl - N - ( 3- dfethyar-rRoep : =+ ‘
Next , streptaw din is injected across the a¢ tlvated ma?ﬁﬁxlo’fhl rty five
m crol iters of strept av3 din (25 [err]g/m), dil uyggxijg-5sodi um
acetate, pH 4. 5rs—rnrectedacrosstie— actTVv opm iU?E'ITW‘ee
am nes on the prLatein aL&kf‘m‘fmeﬂl recily tolihe acri$81E306x10° oo hoyy
groups. Unreacted matrix EDC-esters are deactivated by an injection of 1 M
et hanol am ne. .

avail able 10 1 ' g .
Bi otinyl at ed #hThistfinviated thidii rst d| ssol Vi nLS 0 m_;Lof b| otin

(D bi ot i et e oi ¢ aci N- hydr oXysuycqmpl igge ester;

x

aVa¥a -G a
wawaw

Boehri nger Mannpre €3 RO i
di met hyl sul f oxi le_tq make. a_’LhJ:m/ m solutibdn Ten '35r¥|lforsnl iters of

bi otin was added per m of r INFa (at 2.65 pg/nl) for a.@@xlofolar ratio] 15
of biotin to rhffNF[err]. The {eactron was XEd QENTT Y a0 g, fg3cupat ed ToT]
two hours at X

G 25M (Phar maci fp_Cat al o verageo. 17- 0851- 01 was e eiphllb?@cwfwth 25 fm
of cold PBS and | oaded with 2 nl of rhTNF[err]-biotin per colum. The
colum was eluted wt X |.m. col cFractionsg. . r.e col | r‘ed
and read at OD2pEER@dioApparcntkinstc realcs 1238 : L

were pool ed and st(gm_t- 80 - . Bioti rg4deted r hiTNF[ eKgkMal so ifs
Y R M VT L S L N L EV i

via streptavidijp_was 2 di {ut ed-05% W8S r nni AR60UETEr (I b&R20at0 100

14190- 144, G bcp BRL, §xrand | $l and36x105 NY) suymgy.erent edl W tangde iR
(Bl Acore) surf art P20 (Pha g . '

r [5%; P TET IROSYEN -
Pi scat away, ﬁmm;ﬁ&ﬁﬁ@i Eropr—ﬁ 4 A7 x 10-10
antibodies to bind imobilized rhTNF[err], a binding assay was conducted as
fol | ows.

Dissociation ‘and association rate constants were calculated by analyzing the dissociation

10 and association regions of the sensorgrams by BIA analysis software. Conventional
chemical reaction kinetics were assumed for the interaction between D2E7 and
biotinylated thTNF molecule: a zero order dissociation and first order association
kinetics. For the sake of analysis, interaction only between one arm of the bivalent
D2E7 antibody and one unit of the trimeric biotinylated thTNF was considered in

15 choosing molecular models for the analysis of the kinetic data. Three independent
experiments were performed and the results were analyzed separately. The average
apparent dissociation rate constant (k,) of the interaction between D2E7 and biotinylated
thTNF was 8.81 £ 1.06 x 10-5 5™, and the average apparent association rate constant, k,
was 1.91 % 1.26x 105 M s, The apparent intrinsic dissociation constant (K4) was then

20 calculated by the formula: K¢~ ky/ k,. Thus, the mean K4of D2E7 antibody for thTNF
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Aliquots of biotinylated rhTNF[err] (25 nM 10 [err]l| aliquots) were

I njected through the streptavi di n-coupl ed dextran matrix at a flow
rate of 5 [err]l/mn. Before injection of the protein and i mmedi ately
afterward, PBS buffer alone flowed through each flowcell. 30 The net

di fference wowmnenal between baseline and approxi mately 30pcagess7afzier
conpletion of biotinylated rhTNF[err] injection was taken to represent the
bi ndi ng val ue (approximately 500 RU). Direct rhTNF[err]-specific

anti body binding to i mmobilized bi ot'i4ﬂyl ated rhTNF[ err] was mneasur ed.
Anti bodies (20 [err]g/m) were diluted in PBS runni ng buffer and 25

[err] 1 ali quot sdevieedfromikietic parkinb@isoiastelon 4 SUPRI1DIC R Mt Siﬂarenééxﬁr&{e“ ces

at a flowrate

redt at ol hedS Rkt dor ' 1h Rrpie izt Pl ket Tabied s 0 Y bl pai,
cell. The net dpm ef B2BZ(presented in Table 1qmddn Exgaples 2 and 3) are not thought to be true
basel i ne i gpalo aadl ey aonl 1 from he pressnce of eitheran g1 ot ap 18G4 ciyint roons bt
to repr esentgl mt%eﬂ%“%?ﬁﬁgﬂ%&ﬁg%%%‘ mm%ieﬂfg?d%a galgs; osensor
Matrices were rrojaswremeRteys orthe kinsdip ﬁE:lAwhnglg, the kineti¢ waues ffortthe
gg)s(f)cfgrm)ﬁ rl’? §OF IBTOTIRE Redticd |at|onst?at )eOb(QPee’rnP conskglﬁ rr]B? Acor e
ki netic ﬁ&&l%@bﬁﬁiﬁ%‘?@@fs. on 2.1) was used. '

Repr esent at [ ve results of D2E7 (1g&4 full-length antibody) binding to

bi oti nyl at eqlg r ERNEMPI! as CRimM ab)[err]
fragnment), g?e _—sLﬁl‘io%m bel ow I n ngﬁekwuﬁ%lsm%wﬁﬁ%’%ﬂﬁw of D2E7
lg&4 or MAK 195 to Biotinylated rhTNF[ err]

rhTNF[err], Ab, bourdseries of single alanine mutsfiexsiyere introfiaved by standard métholiPfeg
[ Ab], nM bOWCDRbJ%omam of BED2E7 VL T,%‘Zizﬁ‘/r\hé g&x fni% ht cﬁmn OE7

267 37 1215
133 426nutauoms are illysrgted in Figure 1B( 7*.Al, LB2BH.A3, ?éﬂ 1A4,

67 1%34.D2E7*.AS5, LDRE3*.A7 and LD2E7*.28, having an4laiine ¥nutdtforat position 1, 3,

ig 42304 5,7or8, ely, of the Dzsﬁv%%nks domzﬂn)‘lg'hé Shbin mutations

5 4156 are illustrated ig Efgure 2B (HD2EYS. @;%D:E’:* A2, SD2ETY 43 HDZET* A4,

4 489 HD2E7*.A5, HIRET* A6, HD2ETR.ATSHD2E7*.A8 aATHD2ED¥ A9 Baving an 2

411(7)([3er 0 24hnine mutation 2Ppdsiion 2, 3, 8558, 8 911U &' 11 respectively, of the D2E7 Vi+- 38 X

20 CDRS3 domain). The kinetics of thTNFa interaction with an antibody composed of
wild-type D2E7 VL and VH was compared to that of antibodies composed of 1) a wild-
type D2E7 VL paired with an alanine-substituted D2E7 VH; 2) a wild-type D2E7 VH
paired with an alanine-substituted D2E7 VL; or 3) an alanine-substituted D2E7 VL
paired with an alanine-substituted D2E7 VH. All antibodies were tested as full-length,

25 1gG4 molecules.

Kinetics of interaction of antibodies with thTNFa was determined by surface
plasmon resonance as described in Example 1. The K¢ rates for the different VH/VL
pairs are summarized below in Table 5:

30 Table 5: Binding of D2E7 Alanine-Scan Mutants to Biotinvlated thTNFa

VH VL Kofr(sec™h)
D2E7 VH D2E7 VL 9.65 x 103
HDZE7* Al D2E7 VL 1.4 x 104
HD2E7*.A2 D2E7VL 4.6x 104
HD2E7* A3 D2E7VL 8.15x 104
HD2E7*.A4 D2E7 VL 1.8x 104
HD2E7*.AS D2E7 VL 2.35x 104
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MAK 195 400 375 881 1.20 5.38 x

10[ err] 200 400 1080 1.38
4.54 x 10[err] 100 419 1141 1.39
3.54 x 10[err] 50 427 1106 1.32

3.67 x 10[ er wo9m29131 25 446 PCTHISH7I02219

1.09 4.41 x 10[err] 13 464 708
0.78 3.66 x 10[err] .45. O 474 433
0. 47 7.37 x 10[err] 3 451 231
0. 26 6. 95, %-10[ecrrl (494 x—10lerri)

In a second series._of WFMPDT S, he nol DEE_?SILL ki np;¢~ J_DT pr%’?ﬁlln4

bet ween an | gG1_HD2E7TF Aot h fobm of DPEE7XEd bi otihylated! pﬂ'ﬂ:gg was
quantitatively pnal yz&#D2E7*.A8usi ng B1Acor eDZEENkol ogy, Rs descdillzd@®“above,
and kinetic ratf consHDIEF*WH € der|ved, D2EBWDari zed} bel ow 82 xN@f es 2,
3 and 4. WO 97729131

PCT/US97/ 02219 D2E7 VH LD2E7* Al 66 IS

Tabl e 2: Appar ept+—eh SSH of—t-at-e Uunotmﬁﬁ%"—h‘e_i‘ﬁ. TEETEEIA

D2E7 and l’\l ol atV] ;%;w hTNE. * W

Klerr] (s[err]) LDZ2ET*.A4 L75x 104

9.58 x | 0[ err] D2E7 VH LPZE?‘.AS 1.8x 10'4

9.26 x 10[err] D2E7 VH LD2E7*.A7 1.4 x 104

7.60 x 10[err] D2E7 VH AveLD2E7*.A8 3.65x108. 81
[err] 1.06x 10[ ¢rr] Tabl'e 3] Apparent assoclatipn rate constants of
the interactionfbETWeRHIBFEAANT b DI OUDPE7RARd TN 1] 1.05 x 104
Experi ment NerT T v el : oEtl ™

1 1.33 x 10[err]

2 These results demonstrate thdt théomjofit cfipbsitions of the CDR3 domains of -
iver age the D2E7 VL region and VH reg:on%re}?ne?aﬂigi e%ﬁégnnon as gle alanine

residue, Substitution of a single alanine at position 1, 4, 5, or 7 of the D2 7 VL CDR3
domain or at position 2, 5, 6, 8, 9 or 10 of the D2E7 VH CDR3 domain does not
significantly affect the off rate of hTNFa binding as compared to the wild-type parental
D2E7 antibody. Substitution of alanine at position 8 of the D2E7 VL CDR3 or at
position 3 of the DZE7 VH CDR3 gives a 4-fold faster K¢ and an alanine substitution
at position 4 or 11 of D2E7 VH CDR3 gives an 8-fold faster K¢, indicating that these
positions are more critical for binding to hTNFa. However, a single alanine substitution
at position 1, 4, 5, 7 or 8 of the D2E7 VL CDR3 domain or at position 2, 3,4, 5, 6, 8,9,
10 or 11 of the D2E7 VH CDR3 domain still results in an anti-hTNFo antibody having a
Kogrof 1 x 10-3 sec-! or less.

10

15 EXAMPLE 3: Binding Analysis of D2E7-Related Antibodies

A series of antibodies related in sequence to D2E7 were analyzed for their
binding to thTNFa, as compared to D2E7, by surface plasmon resonance as described in
Example 1. The amino acid sequences of the VL regions tested are shown in Figures 1A
and 1B. The amino acid sequences of the VH regions tested are shown in Figures 2A
and 2B. The K¢ rates for various VH/VL pairs (in the indicated format, either as a full-

length IgG1 or IgG4 antibody or as a scFv) are summarized below in Table 6:

20

Table 6: Binding of D2E7-Related Antibodies to Biotinviated thTNFo

VH VL Format Kofr(sec-!)
D2E7 VH D2E7 VL TgG1/lgG4 9.65x 10
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Tabl e 4: Apparent kinetic reate and affinity constants of D2E7 and

bi otinvl ated rhTNF Experi nent Klerr] (Merr],sf[err])
Klerr] (s[err]) Klerr] (M 1 1.33 x
10[ err] 9.58 x 10[err] 7.20 x 10[err] 2

1. 05 x 10[ gL 9.26 x 10[err] 8.82 x 10[%91/02219

3 ‘%’]””"5. 36 x 10[err] 7.60 x 10[err] 26 x 10-10
Aver age 1.91 [err] 1.26 x 10[err] 8.81 1.06 x 10[err] 6.09 [err]

3.42 x 10[err

]

cal cul ated by anal yzing the dissociation

Di ssoci ati on and agéeci ati on rate constants were

10 and associ ation regi ons of

the sensorgr4 ySTS JOE ar e | et GHH! ’
lr)_eacf[ | oln Ki 36 ' "5 oSSt rec—f oﬁnc:ﬁu%?_me:—%
iotin GtH-@—a—Z F-eHer—-cH-S- 5o e —a-ar—anra— L St or dex
asgzci )a/.t ?E)ﬁ Hi- rm': Eor mk £ Se—igtoer afd ixrlﬂ:snnl \.
bet ween one 4rm MHE-B2Yi va] ent LOETA FT ant and lone ZAXIOGY th
trimeric bioti nyl‘ﬁﬂeﬂZH‘hTNF was m%hdereﬁl in 154 choodi ng #@Xd8 ar
nmodel s for tle andHisD2 of fhe KERBIRc daffa. Thsely i ndegende®id x 104
experiments eré ngIitpened pnd BEBp4ngsul t§ wer esghal yzed sepdsal (5. 1he
average it ONST AQFR KL ET T ) O _;k'r]@.;;
|18teract|ont v bT ot 5 +38.m’ 13 06 x
SN (v 7L o i e ek e 412 S
di ssoci at i on JconsVEIAl 4iWlen cal o8 ed by 1 hel-3 hQT‘-IL&
Klerr]= k[ernql/ kV8iBI2 Thuk  t RB8DAMA Kd|of D2E#vantibddy fldl x WA
WO 97/ 29131 VHIBI11 2SD4 VL scFv 9.8 x 103
PCT/ US97/ 02219 VHIE4 2SD4 VL scFv .30k 10-2
gg;]icved fromKIMETYRIFET ancf €7S 2883 VL U9 (|67 1] A2 X LUl ef 129 [gPENoT | |
di erences IfIr t 1D8 KITMETTTY > |91 llle‘W TOT T{T Of “g 10597 .Aante
In TabI es 2, a"m%ggrlu t+1re—t VL .I-l_:“ o1 Wm o.cl??*)rlol.flau el
and in Exanplies—2-3# Ao Hepght—io—be—tipe —eH-FE-oreneps—
resul ting f -c;\.f...-em?\1 o2 1 4G f‘nn"7 30 W
g frg fale g egH-PHNS

but 5 rathdr_aréS Xth'r o heVRlQBA |t dbl o 1 888¥0r o adcir 298 X003 hod
concentrati or 2SDAEYHur enfnt s VEd00A% o1 tthe | g88F%i netijc anb}3x 1@
Accoringly, tthe KIS VH val bes V&100D2 | gGseBwor m of{ D2B#41Ix d&ént efl
herei n are t Jough2SD4VHe t hp nosVLEOR4ur at ¢ ki neseRv par anEtel®2for {t he
D2E7 anti bodyf. T VLLOES Al aijl N€ Sgefn! NQ adEfEx 10201 D2E7
CDR3 Donai ns SETT STTIYTE ar g&gye nmutjati w%os |
I nt roduced bﬂ—st-a%%]%%mﬁw @E]’__Gﬁgo. ﬁﬁ%mn—u%ﬁﬁ—w
and the D2E7 (RS S5PUR " scFv_ 1.56x 102

2SD4 VH VLLOG9 scFv 1.46 x 102

2SD4 VH VLLOH1 scFy 1.17x 102

2SD4 VB VLLOH10 scFv 1.12 x 10-¢

28D4 VH “VLIB7 scFv 1.3x 102

2SD4 VH VLIC1 scFv 136 x 102

2SD4 VH VLIC? scFy 2.0x 10

2SD4 VH VLO.1F4 scFv 1.76 x 104

2SD4 VH VLO.1H8 scFy 1.14 x 10-2

The slow off rates (i.e., Kopr < 1 x 104 sec-1) for full-length antibodies (i.e., IgG
format) having a VL selected from D2E7, LOE7, LOE7.T and LOE7.A, which have
either a threonine or an alanine at position 9, indicate that position 9 of the D2E7 VL
CDR3 can be occupied by either of these two residues without substantially affecting the
Ko Accordingly, a consensus motif for the D2E7 VL CDR3 comprises the amino acid
sequence: Q-R-Y-N-R-A-P-Y-(T/A) (SEQ ID NO: 3). Furthermore, the slow off rates
(i.e., Kosr S 1 x 1074 sec”!) for antibodies having a VH selected from D2E7, VH1-D2.N
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nmutations are illustrated in Figure | B (LD2E7*, Al, LD2E7*. A3, LD2E7*.A4, 15
LD2E7*. A5, LD2E7*. A7 and LD2E7*. A8, having an al anine nutation at position

1, 3, 4, 5, 7 or 8, respectively, of the D2E7 VL CDR3 donumi n). The
heavy chain nutations are illustrated in Figure 2B (HDZE&JE@M
HD2E7*. A2, HWEIWIME HD2E7*. A4, HD2E7*. A5, HD2E7*. AB, &) : ?,
HD2E7*. A8 and HD2E7*. A9, having an al anine nutation at position 2,

3,4, 5, 6, 8 9, 10 or 11, respectively, of _fhe D2E7 VH 20 CDR3 domain).
The kinetics of rhTNF[err] interaction with an anti body conposed of

w |l d-type D2E7 VL and VH was conpared to that of antibodi es conposed of 1)
a wld- t y peantME-DR-Yp which havg eithers tyzosingios ao aspataging gt easitiopd?, ipdicatg) 5
wi | d-type D2E7 VHhat positiiftiZ sfihe\DRB7 ¥ GDRB cacbesothaiied by eitheDafKeseltwo eesidigs an

VAT ant1 bod Gt el arelify o, AtcBRy . 2 ipbeRti i e b

Ki netics of i nter¥dGRRS eompsisesithoaming a?iﬂﬁ?ﬂ%ﬂf'@f\"i%ﬁ'@é'&ﬁiméﬂ (BHQ

surface Pk asPNQr Hsonance as described in Exanple 1. The Klerr] rates
for the different VH airs_ar nmari ze el ow. in Table.5: 30
Tabl e 5: Binding of DZE? fﬁ%@ﬁ%’“%iﬁ‘ﬁiﬁ?ﬂm‘?@ﬁ% PF#\)’I fgfné%’ ?ﬁ?‘l’\ﬂ‘—‘fser r

VH containing the/2SD4 VL or VH CDR3 region exbiibit a fasteeK e tire], Kogr> 1 x 10°
D2E7 VH sec-1) as compared fo%atibodies containing the D2E7 VL or VH 8RS fgidfl Within
HO2E/™. A R3, 25D4 @gifefs typm D2E7 at positions 2, 5 and 9. Asdigcussed $pave, | |
HD2E7* . A2 the VL CDR3, m at positions 2, . A§]_ Ve,
HD2E7*. A3 10 however, position 9 i o¢cupied by Ala (as in 2SD4) or Thr (& i D2E7) @ithout |
HD2E7™ . A4 bstantially affecting e K Y- Thus, by comparison of 28D4 and B2EY, boskdr "2 |
HOZET* . AB su _am y affectin, H{ km us,‘y:c pari on‘ : | B2 chi%eu]
WO 97/ 29131 and 5 of the D2E7 V 3, both arginines, can be identified as being critical fort
PCT/ US97/ 02219  association of the antibody with hTNFa. These residues could be directly-involved as
HD2E7* . A6 contact residues in th&agtiboll¥ binding site or could contribute critigaI% 1 nddihtRining
HD2E7* . A7 . \ { . . 1.0??:06”
HD2E7* . AS 15  the scaffolding architegturs of the antibody molecule in this region. R mgabe, |
HD2E7*. A9 importance of positioD2fepldcement of Arg (in LOE7, which has8hd sameTVI. €DR3
D2E7 VH ith L 'BY2} accelerates the off rate by a factor 8f toX fnghth
DoE7 VH _.asDZE‘I)wx y{@ggg*. Q%:acee ftf:s 'o rate yx.a '\g?r % %igi%rn% e
D2E7 VH importance of posjtian Sy replagement of Arg (in D2E7) with Ala( ﬁ
D2E7 VH described in Examiple02; also Abcelerates the off rate two-fold. Furthefnore,Without |

20 either Arg at positions 2 and 5 (in 2SD4), the off rate is five-fold faster. However, it
should be noted that although position § is important for improved binding to hTNFa, a
change at this position can be negated by changes at other positions, as seen in
VLLOE4, VLLOHI1 or VL0.1H8.

Within the VH CDR3, 2SD4 differs from D2E7 at positions 1, 7 and 12. As

25 discussed above, however, position 12 may be occupied by Asn (as in 2SD4) or Tyr (as
in D2E7) without substantially affecting the K¢ Thus, by comparison of 2SD4 and
D2E7, positions 1 and 7 of the D2E7 VH CDRS3 can be identified as being critical for
binding to hTNFa. As discussed above, these residues could be directly involved as
contact residues in the antibody binding site or could contribute critically to maintaining

30 the scaffolding architecture of the antibody molecule in this region. Both positions are
important for binding to hTNFa since when the 3C-H2 VH CDR3 (which has a valine to
alanine change at position 1 with respect to the D2E7 VH CDR3) is used, the scFv has a
3-fold faster off rate than when the D2E7 VH CDRS3 is used but this off rate is still four
times slower than when the 2SD4 VH CDR3 is used (which has changes at both

35 positions 1 and 7 with respect to the D2E7 VH CDR3).
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D2E7 VH LD2E7* . A7 1.4 x 10[err]

D2E7 VH LD2E7*. A8 3.65 x 10[err]
HD2E7*. A9 LD2E7*. Al 1.05 x | O[err]
These results denonstrate that the majority of positions of the CDR3

domai ns of ltape D2E7 VL region and VH region are ame ’P”-é’ .
substitution vmt% a single al ani ne resi due. Substitution o single

al anine at position 1, 4, 5 or 7 of the D2E7 VL CDR3 5 donmmin or at
position 2, 5 6, 8 9 or 10 of the D2E7 V48GDR3 donai n does not
significantly affect the off rate of hTNF[err] binding as conpared to the

w | d-type paren%gilggﬂg D2E7 BBﬁ' i on of al anine at position
8 of the D2E7 LE#: la;mu'pos |orr %!tb#i:‘i[ he D2E7 VH CDR3 gives a

4-fold faster Klerr] and an al ani ne substitution at position 4 or 11
of D2E7 VH CDR3 gi vEFo &aminef thé ﬂm&ﬁ@iaﬁiculﬁtﬁbfﬂnﬁ? it dnfibodyOwdshiadd fnlievdal 10

chani ne. subst i { BPaa i b gl o T BENER AENEY o e

domai n or at dpodfiitviye- 2, 3,4, 5, 6, 8,09, 10 or 11 of the D2E7 VH CDR3
domain still results in an antl-hTNF[err] antlbody having a Klerr] of
1 x 10[err] secferr]y. . : f e . di ng Anal ysi s of
D2E7- Rel at ed Anft'1 bodtes L otaxici) JefdiSes related in
sequence to D2E7 were anal yzed for their bi nd| ng to rhTNF[ err], as

r D2E7 (RTNIH)

E?C()gpﬁgl gd 1t O;’ge %bmm’;&"ﬂ:ﬂ;ﬁg‘g‘{% eqgl o%gﬁ)u@ are ng ngevn in

Figures |A % P e‘i’"%ﬂ" TRorangbedies weret ed

ar Ier sh O\INI; i R F: g'ahla&:i 24131.?29 assays tiy aiincﬁblamﬂﬁfmmﬂmdistvaﬂl thONFatahd ﬁié&:eh’ﬂsV:— -

At body or as 7?"2’%2 % ??“2??"“%;?“5{ sotRiiog 1000 of s MRFR s gy ©

Bi ndi ng of D2E7HRIAdN2dovnthe Blats induplicates ysing RPN anedivay fgmpaining 10% fetal

VH bovine senviin (FBS). Fifty microliters dfohThFa was added forla] fitfal ¢dnSeritfabibh b

\%Eg 7)@9 gy 15 500 pg/mii4 Bdeh\hmple well. The platéslee@fiidn incubated fof 3¢ Minkites 2k flohd

PCT/ US97/ 02219 temperature. Next, 50 pl of TNFa-sensitive L929 mouse fibroblasts cells were added

VH1- D2 for a finallc@iEEntration of 5 x 104 cellsget well)Gcluding 1 pg/ml AktitorhPéaD. ]

VH - D2 Controls ihéthded medium plus cells and riSP plus cells. These coftrdis, ind 3! €7 '
TNFa standard curve, ranging from 2 ng/ml to 8.2 pg/mi, were used to determine the

20  quality of the assay and provide a window of neutralization. The plates were then
incubated overnight (18-24 hours) at 37° C in 5% CO,.

One hundred microliters of medium was removed from each well and 50 pl of
5 mg/ml 3,(4,4-dimethylthiazol-2-y1)2,5-diphenyl-tetrazolium bromide (MTT;
commercially available from Sigma Chemical Co., St. Louis, MO) in PBS was added.

25 The plates were then incubated for 4 hours at 37° C. Fifty microliters of 20% sodium
dodecy! sulfate (SDS) was then added to each well and the plates were incubated
ovemnight at 37° C. The optical density at 570/630 nm was measured, curves were
plotted for each sample and ICsys were determined by standard methods.

Representative results for human antibodies having various VL and VH pairs, as

30 compared to the murine MAK 195 mAb, are shown in Figure 3 and in Table 7 below.

Table 7: Neutralization of TNFa-Induced 1.929 g(t=otoxig;'tv

YH VL Structure ICsp. M

D2E7 D2E7 scFv 1.1x 10-10
D2E7 D2E7 IgG4 4.7 x 10-11
2SD4 25D4 scFv/1gG1/IgG4 3.0x107
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VH1- D2. N LOE7. T | g4 2.1 x 10[err]
VH -D2. Y LOE7. A | g4 2.7 x 10[err]
VHL- D2. N LOE7. A | g4 3.2 x 10[err]
VH1- D2 EP B12 scFv 8.0 x 10[err]
VH - D2 wo 9r9SP4 VL - scFv 1. 94 pCTidNowe2}9
3C H2 LOE7 scFv 1.5 x 10[err]
2SD4 VH LCE7 ScFv 6.07 x 10[err]
2SD4 VH 2SD4 VL st®v 1.37 x 10[err]
VH All 2SD4 VL ScFv 1.34 x 10[err]
VH1B12 2Shépyl LOE7 $CFv scFv 13101 x 450§ 8]
VHI B11 Ayt $TFV STextoferri
VH1E4 %ﬁw 2sD4 | cop SoFv 1w 104 [erd]
VHI F6 \?@DEZVL LOE7 seeFv/IgGl/1gG4 232% 10-100[ er { ]
VH1D8 SCF oreri]
VHLGL | VBEDeY, | LOEIT e (1 REVE oford]
2SD4 VH vmmmz LOE7.T scFigG4 18 XA0K1010] ef r]
S VHI Y | LoE7.A SCios ;%xﬁroxlllo[e H
2SD4 VH VH{sD2¥» | LOE7.A sc g4 62100170 ef r]
ggg w MAR/199F4 ] MAK 195 SCIs¢Fy 1.91410810[ e r}
T SGL V-, o) o=y r
2SD4 VH MAKIOg | MAK195 EGYy B2 0 ] )
2SD4 VH VLLOF10 scFv 1.34 x 10[err]
25D4 VH ) fe [err]
Sapd VH ‘I’here%h%m%xgure:i and Table 7demmlg;§l‘§ e'that the D2E7 J:gzﬂ?l é-’?x?]
25D4 VH antxbodytm_}?nous D2E7-related arglgﬂ\;es. neutralize TNFg-uldpcid L% r ]
2SD4 VH cytotonitityGhifiDa capacity approximately equitaient to that of the miride?anti-HINRex r |
25D4 VH 5 scFv 1.3 x 10[err]
2SD4 VH Mb]“%jllgi;f SCFv 1.36 x 10[err]
2SD4 VH VL1C7 scFv 2.0 x 10[err]
2SD4 VH \Yhﬁholmsenes of experiments, thsaiﬁlny of the IgG1 form df DXE7to 10[ err ]
25D4 VH err]
The sl ow of f rat es E! err szgc%gi err é' \éﬁ;ldf Péq%b%l ea@ [E
anti bodies (i. om three
LOE7. T and LGZE? Wowﬂnﬁblermve either a threonl ne or an al ani ne at

position 9, indicate that position 9 of the D2E7 VL 5 CDR3 can be occupied
by either of thesge,t h

K[err]. Accordi --;ié.;_-_;":.’__-;__-_“__: _____ NIEE Laest SAQtOXICILY DY IR 18k | e
am no acid I/'A) (SEQ | DOYIMB) -
Furt hernore, thj —T.¢e.,[K[err] T4 SEcClerty)
for antibodies ' d—from-D2EZVHl. w%'ld
2 1.33 x 10-10
3 1.15x 10-10
Average 1.2540.01 x 10-¥0

This series of experiments confirmed that D2E7, in the full-length IgG1 form,
15 neutralizes TNFa-induced L929 cytotoxicity with an average ICs0 [M] of 1.25 £ 0.01 x
10-10,

20 The ability of human anti-hTNFa antibodies to inhibit the binding of hTNFa« to
hTNFa receptors on the surface of cells was examined vsing the U-937 cell line (ATCC
No. CRL 1593), a human histiocytic cell line that expresses hTNFa receptors. U-937

SUBSTITUTE SHEET (RULE 26)



WD 97/ 29131

PCT/ US97/ 02219 -47 -

and VH1-D2.Y, which have either a tyrosine or an asparagi ne at position 12,

i ndi cate that position 12 of the D2E7 VH CDR3 can be occupi ed by

ei ther of t¥a@9B204¥0 resi dues Wi t hout substantially agttmsvieagst he

Klerr]. Accordingly, a consensus notif for the D2E7 VH CDR3 conpri ses

the ami no acid sequence: V-S-Y-L-S-T-A-S-S-L-D-(Y/N) (SEQ 5 IDNG 4).

The results shown in Table 6 dermonstrate t1¥at, in scFv format, antibodies

containing the 2SD4 VL orVH CDR3 region exhibit a faster Klerr] (i.e.,

E[Zgr? r]VL1 X \1/a[ 6dllslwere grown%ﬁRPﬁﬂ'lMOﬁSdnﬁﬁ%ﬁﬂﬂﬁﬂeﬂtﬁ%gdg%[gétwts&hﬂﬂ ng th E(;
or &PR? g | om

at positions 2; °é‘ﬁ3‘ gﬂquy‘élf’g g@é’&"%b@@”’ﬁ (QBMQ%WQ my .

be occupi ed bybllﬁ'q s¢lution (10 2Ev) penicillit(10¢ as/mlhmmxytomycmmo pg/ml). To

substantial |y afhfifd ﬂa@actwitﬁ &hﬂﬁ% ﬁ‘ﬁnﬁb@dae‘jmﬁf teiR el préinbibafdWill2 E/

dent | 11 ad 4 BBPARHSRaid ity Lmejopkot rrsan s (e P4 8 Semmicredival Goust i

hTNF[ err]. Thebeuis,dO)foed5 onimitcs dnac@landahm oells wersl washiedtthiree times vmhrumhxtg
residues in thﬁu@ﬁ RU-99Hlels 00109 RU/Gefl bk iRbbated ©
mai ntaining 1 e scg\l;;g@ e ?%ﬂe ant i in
this region. gguppiq%}es i@%ﬁ bgyias serum ag 3g'é'Yant of
Arg (in LOE7, niinroﬁtehﬂates @s&ai@%ﬂo@%rp Cambx&emm)ogmﬁchvmy $25(labeke®

B12) accel gpa tﬁﬁﬁﬂ?ﬁ‘?&fl;o PNCHmi: %ﬁﬁi},&iﬁ%ﬂ{WWh Wx{mmgton,

I rrportance Of Sl t,l.on
LDRET* AS), asDE) with ofadili msr%‘iﬁ@m%p@esz in & ota) vlbgeiob Ptels Tediaest 1 at o
t wo- f ol d. Fur t wererincubatethoh fvedor 1.2Rourei Theay 75Auipf2chzamipic wastranisfaret to 1(0 n

25D4) , the Offnﬁ?ésﬁi;r (Rl 2o SRS o Mo i Y

t hat al t hough pgsi 1S | orIan

change at t hi s{ 73170\:%&'“6 154t €op L%‘H&r“ééka'ﬁltd"éﬁ‘ﬁ thalpss GCHns |
seen in 15  YMOBFEACNYkivicellCAY. 'me&eétkiﬂaes contained a 300 ul mnﬂwt&bﬂdxﬁdnﬂphﬁlhlﬁE)RS

254 dlffersf It 7 ve,
however, p05| t1.on %ﬁ%ﬂa&agé)gclctog@g%ﬂagm@&eg 2%%4 n%luﬁ W

in D2E7) wit ho{l%w&o‘é’%sd'ﬁl“P‘é?dl microseRtyi fe kﬁ?‘? mmwpas mbga of
2SD4 and ccﬁi‘ﬁiing poell pclbﬂwas ctnmithiheaﬁd bfmaﬂi‘&ibdﬁdx@l‘{BebAn 218180001,
identified as _ J? Tﬁ'&ﬂ g@ﬁet&gmgﬁyﬁsﬁzﬁubedw&

above, these res |rec ontact residues
in the anti od?tb?ﬁé? W@&Iﬂﬁ G gqyeQus |°93YQ‘§‘PB“W&PFPL ai ni ng
30 the scaff otdalitaifs excess |fiee 5[ abelell thTNFornAll beltipelles veere ballected tifna sountigg on.

Bot h POST L1 00wl Seaican 2053 B Blbiihith Labiite Xonbdln PERFS/ o cBicieipfon ¢ he

3C-H2 VH CDR3 al’ani ne ion"1
Wi th respect té&FiRtHlBigpeounter; CDR3) is used, the scFv has a 3-fold
faster off rate than:ﬁneﬂtaﬁ%&emﬁ'éréxﬂﬁoﬁﬁ)ﬁﬁigarews%ebﬁgo vahiefopDRET ate i s
still four mm;lg{a t&§%u\@'§ laSpldsfthtdiMaixch has
changes at zbot ﬁ‘h“é 05|t|onst 1 es ect L %a 7 VH ).

10! these experiments, These results onstmte at the D2 uman anti-

hTNFa annbody inhibits thTNFa binding to hTNFa receptors on U-937 cells at
concentrations approximately equivalent to that of the murine anti-hTNFa mAb MAK
195.

30

In another series of experiments, the ability of the IgG1 form of D2E7 to inhibit

rhTNFa binding to hTNFa receptors ont U-937 cells was examined as described above.
The results from three independent experiments, and the average thereof, are
summarized below in Table 9:

35
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EXAMPLE 4: Functional Activity of D2E7 To exam ne the
functional activity of D2E7, the anti body was used in several assays
that nmeasure whonpsg ity of the antibody to inhibit hTNF[ er per@ssioizipy .
either in vitro 5 or in vivo. A Neutralization of
TNF[err]-1nduced Cytotoxicity in L929 Cells Human r ecomnbi nant

TNF[err] (rhTNF[err]) causes cell cytotoxicily to nurine L929 10 cells
after an incubation period of 18-24 hours Human anti-hTNF[err] antibodies

wer e eval ughgieoi amibaaﬁ @mecegm@mnaﬁgfaﬂm.qw SR g with
rhTNF[err] and ffe—Tte EE o

cont ai ni ng 100 | was seriallICsoMl  diluted 113
down the plate i|n duplicates gsing RPM nedijum cont ai nur,rng;Q%fet al
bovine serum (FBS). FiTty mcCLOliters of TNANF[Eerr] i4§ D_qorur T T
concentration 01—-4-5—5-O-Q—|QQ,L... -A—gach c:mml e yell The .-F( es were the
i ncubated for 30 minutes at rdom terrperature Next.50%Q0f1@rr] | of
TNF[err]-sensit ve L929 rmugeergéebrobl asts ceITs werelgglgngx!o_wror a 11 pal

a L

concentrati on of—S=x—tOf-errt—CtertS—fet—irett—
Act i nonyci n-D. Controls included nediumplus cells and r hTNF[ err] pl us

cer |m s. tThgsg co/ntrol SThid Béfied of expe gﬁ{hﬁk@éﬂm&dﬁ:ﬂﬂ@ﬁ@ ﬁli‘ﬂh%!?ull-feﬁf\ﬁ'lé@l for M 2 g
ng 0 pg use et er ual i y..an
provide a wi ndovv‘l%‘fb“ﬁ g°££bf ngipg %@98?5%@%“%@“% ﬁc%s

over ni ght (18524Xﬂ6l5?s) at 37 Cinb5%CJerr]. One hundred
mcroliters of mediumwas renoved fromeach well and 50 [err]I of

nmg/ m 3, (4, 4-di et hyl hra - 2- I phen T

commerci al |l y avai |l abl ﬁi\ggleé%d}‘él? é’gfe %%"“5%{ é’&h"é‘ﬂ’ g}’lr"fﬁ'égrrwas

added. 25 The pbindiag tﬁmlﬂélldlhbpﬁﬁ@dtﬂérmtbmmsoﬂldtphsemdxﬂiﬁmmoisﬁavwﬁas‘ty

mcroliters of 2pdfoiMei.UTe measuréiBe RCY valiidd SEHEEL ﬁ;ﬁ each
.

donsi ty at 570 éf% A '%ﬁ%ﬂ%@ﬁdymﬁéﬁm&%xw%? " -

sanple and | C errwl"we'lﬂnmismwmﬂbdx WOWMMgmher:hepﬁonhe

Representative rgmUINE rd RUNR Bose He GSanh&V | Suntth irs,
as 30 conpared te &hhwﬁ“ﬁe MAK 19 Skﬂrrflgg:h ar e&sr@gﬁ&?ﬁgﬁg urem?} '“Rﬁ

Tabl e 7 bel ow. ble 7: Neutralization of TNF[err] -I nduced L929
Cytotoxicity VL Structure
Iqerr], M 15 Tablelo: IEEn of TNF Recerh - , E

1.1 x 10[err] — - o =

4.7 x 10[err] oS 2S04 ICSOMFv/IdGlldGél

3.0 x 10[err] Reagent p55 TNFR p 7STNFR
D2E7 147 x 109 1.26 x 109
thTNF 231x 109 2.70x 109

Inhibition of **I-thTNF binding to the p55 and p75 TNF receptors on U937 cells by
D2E7 foliowed a simple sigmoidal curve, indicating similar ICs, values for each
receptor. In the solid phase radioimmunoassay (RIA) experiments with recombinant

20 TNF receptors, ICsp values for inhibition of '“’I-thTNF binding to the p55 and the p75
receptors by D2E7 were caiculated as 1.47 x 109 and 1.26 x 10-9 M, respectively. The
decrease in ICsg values in the solid phase was probably due to higher density of receptors
in the RIA format, as unlabeled thTNF also inhibited with similar 1Csp vatues. The ICsp
values for inhibition of '*J-thTNF binding to the p55 and the p75 receptors by

25 unlabeled thTNF were 2.31 x 109 and 2.70 x 102 M, respectively
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2S5 LCE7 scFv 4.3 x 10[err]

VH - D2 254 scFv 1.0 x 10[err]

VHI - D2, wo 97299517 scFv/1gGl/ I g4 3.4 x JPQ:[l'ﬁ{s 5902219

VHL. D2. Y LOE7. T | g4 8.1 x 10[er rzr

VH1- D2. N LOE7. T | g4 1.3 x 10[err]

VH1-D2.Y LOE7. A lgHA -52- 2.8 x 10[err]

VHL- D2. N LOE7. A | g4 6.2 x 10[err]

MAK 195 K . : 1.9 x 10[err]

MAK 195 Eik @m———fw‘ﬁﬁa@%w 6.2 x 10[err] The
results in Figure 3 and Table 7 denonstrate that the D2E7 hunman

anti - h;I'NF[ err] Humani imisilical aeitl exdotheliabcell? BRUVEIC) catbainiidea & Sre

neutralize TN a

appr oxi mat el y é%%géiggﬁﬁﬁgo%hﬁm{ﬂmn@%l ﬁtfan 1) “f‘ﬁﬁf %3“% l}/ymb\b MAK .
195. treatment withghFRFo.cwhick eandte detegred | mmngm gireated HGYEChe | gGL

form of D2E7 t with an moGsetinti Huinaa EIW-&%hbdd?d%Sdbthhﬁﬁiaﬁhﬂt&h?N?& was

xpor i ment s, aRPRES wORRHE wiy e pduodfSefon pELAV S R W o

Tabl e 8: Neutrmlae@lbrvvﬂﬂi{‘éﬁ@IATGGMeGRLQZQODmePmdan%—MMKSI gd

Experi ment x 104 celis/well) and incubated overnight at Bﬁ@r ﬂxe foMbowing day, serial dilutions
% 10 of human anti-hTNFa antibody (1: %Og\gerﬁ e fi F'} a microtiter plate, starting with
3 20-100 pg/ml of antibody. A stock sohBion of ey NFd was prepared at 4.5 ng/ml,
Aver age aliquots of thTNFa weré ad@d[t6 Edch aﬁi&ky&o%tg{rﬁiq \llre!{ and th?]cﬁnte&s t?«;;

ot r ol | zes TNEPER P RO HElpged Berimaline; ot aiisan T Neopwibosimd | 1]
of 1.25 [err] me@gxmplus thTNE@{ &he ]-lUVEC plates Bere remq*ndtﬁ‘dm ﬂmr@i/etiiﬁt err ]
Ehgglnngntlolﬁ'll\'lﬁlﬁﬁo | Egﬁ‘aﬂmhé&&ﬁhl bi't ?“%‘ bi ndi of hT t rﬁ
hTNF[ err] recggj lgl'f) #‘ﬁ@‘&@é@“&%%&%@?%ﬂg% e U 937
cell line (AT VEC plates. The HUVEC plates were then further incubated at 37" C for 4 hours.
Next, a murine anti-ELAM-1 antibody stock was diluted 1:1000 in RPMI. The medium
in each well of the HUVEC piate was gently aspirated, 50 ul/well of the anti-ELAM-1
20 antibody solution was added and the HUVEC plates were incubated 60 minutes at room
temperature. An !25]-jabeled anti-mouse Ig antibody solution was prepared in RPMI
(approximately 50.000 cpm in 50 pl). The medium in each well of the HUVEC plates
was gently aspirated, the wells were washed twice with RPMI and 50 pl of the 1251-
labeled anti-mouse Ig solution was added to each well. The plates were incubated for
25 one hour at room temperature and then each well was washed three times with RPMI.
One hundred eighty microliters of 5% SDS was added to each well to Iyse the cells. The
cell lysate from each well was then transferred to a tube and counted in a scintillation
counter.
Representative results are shown in Figure 5. The ICsq value for D2E7
30  inhibition of hTNFa-induced expression of ELAM-1 on HUVEC is approximately 6 x
10-1! M in these experiments. These results demonstrate that the D2E7 human anti-
hTNFa antibody inhibits the h-TNFa-induced expression of ELAM-1 on HUVEC at
concentrations approximately equivalent to that of the murine anti-hTNFa mAb MAK
195.
35
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receptors. U 937 WO 97/ 29131
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cells were grown in RPM 1640 nedi um suppl enented with 10% fetal bovi ne
serum ( MQa7@8P1A- 11 11, Hycl one Laboratories, Logan, UTBGCTAUSYOEANI ne -
(4 nM, HEPES buffer solution (10 MM, penicillin (100 [err]g/ M) and
streptomycin (100 [err]g/m). To exam’_r%_t he activity of full-length

| gG anti bodies, U-937 cells were preincubated with 5 PBS suppl enent ed
with 1 ng/m of human 19G (Si gma 1-4506, Signme Chem cal .. St

Louis, MO for 45 m nlmaegthmemseofamrmm@elab@tmm Igﬁgrfm of P2EY toiimhibit
with binding hmmﬁﬁuced%xpre&.hm SERIEAMOT oD HUVECOwaSekatinetad@eborifelaBoved X

10[err] cells/we ubat in.a uffe

suppl enent ed Wi t#%‘%\@{sg ﬁﬁecgmgpmeq%%@géyqage t{‘e’&?ﬁB?Fot iter

pl at es (Costar 3marcsébdpwdmhblelnanbrr dge, MA) together with
[err]I-1abeleg 10 rhTNFa (3 x 10[err] M 25 [err]O/m obt ai ned from NEN

Resear ch Product 3 . 1t , ‘ » hTNF[ err]
anti bodies, in = --=-—----~————-—-—==—-——;---—-----_'___._.f:'...._;._f.e..‘zé.—-;_f. d_on

ice for 1.5 houfs. Then, Expkrmedtl of each sanple was t piprred to 1.(
m test tubes ( arstedt 72 70 , Sar st edt cofp., Prlncef%bl‘bqg—mwmg
di but yI pht hal at p Si 2270 Sigra—thoni cal—Cor> S0 ouis MY dnd
di nonyl pht hal atp_(1 CN 15 12)733 IO\, Irvine, CA). The9xaeH0 t ubes
contained a 300 [err] | m xturg of dibutyl ph1 hal at e 1_9@9%.;0

di nonyl pht hal at T2t —votomg TatTo—Trespectivety—Freet+—6—+t
[err]1-1abel ed r hTNE[ AYeFa88a< remmved by ni cr oded % 944840180 for filve
m nutes. Then, each test tube end cont ai ni ng a cell pellet was cut

vmththeardofam q.crss

Product s, Pequann m@%"fl@; ﬁ%‘ 3&? ﬂl'lF%ngm

r hTNF[ err] bound‘"h “Sm ?‘H‘é‘“ﬁﬁS’(ﬁ% expression pe HADE EQWIMametIGQ Plofous
phase above tile h83 +0ib4txunoelo, contains excess free [err]l-1abel ed
rhTNF[err]. Al cell pellets were collected in a counting tube (Fal con
2052, Becton Dickinsqon Labware, Lincoln Park, NJ) and counted in a
scintillation count erlheneutralization potenpy pf R2E kg6 iWas alse sxamiged:foe thettbTNE | n

Figure 4. The | Ghducel embuﬁnbﬁtw&&&&aﬁﬁesxdn%lbétﬂdsomm 1uhiRieAN} . beﬂé@tﬂS to

hTNF t |v|
thes[eeéi{)eifceﬁt‘?mﬁ‘ésiﬁ*?éérr@* CAME! BRPLHSh FET ok yeor simaS Mioutve "
hTNF[ err] angg bo?:f;ﬁl-r‘?MT HAXPESSSioRT (e same consientation of &Wseb‘eq mrtheuplbod:s on

U-937 cells at neutralizaticeedpeiiems STRIBFUVECWeére incuttid with MINFLA Hefbsede drhe

ur 'eggeflnhgn[‘l’\'ﬁ&ﬁf %géﬂ%@rt%s ofrgquﬁéa 3L €O, incybator for 1611 a”%id"zﬁe ICAM->

rhTNF{err] bi ndi ¥Brepsio wayReaswed b rmoslswnm l@ertb@yxtaléo\mdahyr fi&dabeted

descri bed above.sheep antitheuse estibotig. Two ldepdndenticRsledRNERire s&m&m the 163

the average bherGafifes witctalculated. An unrelated human IgG1 antibody did not inhibit the ICAM-1
expression.

The experimental procedure to test inhibition of VCAM-1 expression was the
same as the procedure for ELAM-1 expression, except anti-VCAM-1 MAb was used
instead of anti-ELAM-1 MAb. Three independent experiments were performed and the

25 ICs values were calculated. An unrelated human IgG1 antibody did not inhibit VCAM-
1 expression.

The results are summarized below in Table 12:
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summari zed below in Table 9:
PCT/ US97/ 02219 Tab
U937 Cells by D2E7 |1gd

ICerr] [M

1.70 x 10[ e{yd 9729131
1.49 x 10[err]

1.50 x 10[err]
[err] 0.12 x 10[err]
that D2E7, in the full-1engt

bi nding on U 93%pfeqbl mnid

35 WO 97/ 29131
le 9: Inhibition of TNF Receptor Binding on
Experi ment
1
;2), PCT/US97/02219
Aver age 1.56
This sé4kes of experinments confirned
I nhi b| ts TNF receptor
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Recept or Bi ndilng_t &vpBge and 257'¥|W1b§'0f:92 7 | gBSvyerage 1.0!:1:001::}0"0
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p 75TNFR D2E7 1.47 x lO[err'l

1.26 x 10[err] These experiments,demgpstrate that treatment of prinarg hupan gpbificl vein

2.70 x 10[err] endothelmlcdﬂsmmmied[tebpﬁrhuml&msssmnrwhm&sioaxﬂdn&u@ and p75

TNF receptorsg
I ndicating sim
phase rad|0|nnﬁ
receptors,
and the p75

err

ICAMES G QEAM

1.26 x 10[err] !X‘l refugsectlve

15
TNF receptors on the

D.

20

Lﬂ? 217 g Q}C}ASM ﬂyat fourfhoR% Eaanftf?é Jn%

| e, si

é" Segjlaceq gx
19 h9um) %?ﬂe‘f’?sr?éh"g "Wiﬂ‘tlhthF examsion af the sgree aifesion
el mule}cuxeaimdosé depenadsm Ghabiher Thé €6 walhks ok SEELAMLIC PSS

ITDJ dal

oo g

curve,

I Jggﬁ 83‘@13‘@% 4 76-Fhnd .01 K Ho- 1 BJIOxLepechve?nd
are very similar, mdtcatmg similar requirements for the dose of thTNF
10 activation signal to induce ELAM-1, ICAM-1 and VCAM-1 expression. Interestingly,
D2E?7 was similarly effective in the longer inhibition assay of the the ICAM-1
expression. The ICAM-1 inhibition assay required 16 hours of co-incubation of thTNF
and D2E7 with HUVEC as opposed to 4 hours required for the ELAM-1 and the
VCAM-1 inhibition assays. Since D2E7 has a slow off-rate for thTNF, it is conceivable

HUVEC.

In Vivo Neutralization of hTNFa

at inhibiting hTNFa activity in vivo.

25

that during the 16 hour co-incubation period there was no significant competition by the

Three different in vivo systems were used to demonstrate that D2E7 is effective

Injection of recombinant human TNFa (thTNFa) to D-galactosamine sensitized

mice causes lethality within a 24 hour time period. TNFa neutralizing agents have been
shown to prevent lethality in this model. To examine the ability of human anti-hTNFa
antibodies to neutralize hTNFa in vivo in this model, C57BY/6 mice were injected with
varying concentrations of D2E7-IgG1, or a control protein. in PBS intraperitoneally

30
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{i.p.). Mice were challenged 30 minutes later with | g of thTNFa and 20 mg of D-
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20

11. Inhjbition of TNF-Induced Rabbit Pyrexia

The efficacy of D2E7 in inhibiting rhTNF-induced pyrexia response in rabbits

was examined. Groups of three NZW femaie rabbits weighing approximately 2.5 kg

each were injected intravenously with D2E7, rhTNF, and immune complexes of D2E7
and rhTNF. Rectal temperatures were measured by thermistor probes on a Kaye thermal
recorder every minute for approximately 4 hours. Recombinant human TNF in saline,
injected at 5 pg/kg, elicted a rise in temperature greater than 0.4°C at approximately 45
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10[err] Min these experinents. These results denonstrate that the D2E7
human anti - hTNFa anti body inhibits the hTNF[err]-induced expression
of ELAM1 on HUVEC at concentrations approxi mately equivalent to that
of the murine anti-hTNFa mAb MAK 195. 35 WO 97/ 29131

PCT/ US97/ 03 $129131 PCT/US97/82219

I n anot her series of experinents, the ability of the Igd formof D2E7 to
i nhi bit hTNF[ err] -i nduced expressi O:h f ELAM1 on HUVEC was exam ned
as descri bed above. The results fromthree i ndependent experinents,
and the average thereof, are summari zed below in Table 11:

Tabl e 11: I nhi inirutesraftef injedtigre r' The-abtibodyerepatativh by isaif, dssalinsathaydo#éf7 38a Gl
Recept or pe/kEREhTRER a rise in tempefaxgg in tl'nfd;%brltrs]up to 140 minutes aftdr®" 1 [M

1 .
2 administration. In all further experimenys, D2Ei/r pfityol reagents (human IgG1 or a

3 saline vehicle) were injected i.v. intd raBbitsfollowed 13 minutes later by an injection of

Aver age . . : G,

This series of TaRpapShineats ugkeiv hé‘&#ﬁ%?a‘%ggi!‘“ﬁoﬁjs?%@%ﬁ“%ﬁg% | gGL
form i nhsusmarized belowiip Jakle 14.AM | expression on HUVEC with an
average IC[err] [M of 10 1.85 [err] 0.14 x 10[err]. The
neutralization t?‘ 1C YARN, , ' (;d rbitt he r hTNF

i nduced expreg = :

Since the {_rhINE 1] nMolaz Ratio 4 iPesls Tem) was
very simlar }|d2Hdostijve 15 of | EER+expressi on, | t He2Ekme | comuwtesr af i on
of rhTNF was lisddgfke) t e siENBod) D2E7nedt Yelbhibati bn BINEr | frmossthTREe

HUVEC wer e i nfubatied wifth 88INF [ n t02S prdsencs of varyilng 60
concentrationfp of 202E7 [Tn e437[ e[ r] @.1X efr] i7cubaf or 1.61 noyss, apd
the | CAM 1 | E3PT €531 0NgWES NEASj g3 DY NOUgge anf 1 - 134 L [ant iggody

fol | oned by [ ﬂ_rrﬁv,'rd' j eﬁ0.53 StTe ’goﬂﬁ‘ ~TTOYBK— Hjugis. T ' ent

experinments wete— -med—g*d He—He e —20-—yat-tpSs—rei-e—cfcthat-ed An
unrel at ed hunmg deind 9 JH L LT A PN Sl v exyfecssibn.
The experi rrentgil‘z  FEMRFAWEt 0 test inhibjtion of VCAM 1 expression was_the
sane as t hd%pr ) %ﬂgmtimmmﬁﬂ&wmmm7Mme

used oneil X .

Intravenous pretreatment with D2E7 at a dose of 14 pg/kg partially inhibited the
pyrogenic response, compared to rabbits pre-treated with saline alone. D2E7

15 administered at 137 pug/kg totally suppressed the pyrogenic response of thTNF in the
same experiment. In a second experiment, D2E7 administered at 24 pg/kg also partially
suppressed the pyrogenic response, compared to rabbits pretreated with saline alone.
The molar ratio of D2E7 to thTNF was 1/6:1 in this experiment. In a third experiment,
D2E7 injected i.v. at 48 pg/kg (molar ratio D2E7:rhTNF = 3.3:1) totally suppressed the

20 pyrogenic response, compared to rabbits pretreated with the control human IgG1 in
saline at 30 pg/kg. In the final experiment, rabbits pretreated with D2E7 (792 pg/kg) at
a very high molar ratio to thTNF (55:1) did not develop any rise in temperature at any
time up to 4 hours of observation. Treatment of rabbits with immune complexes
gencrated from a mixture of D2E7 and rhTNF incubated at 37°C for 1 hour at a molar

25 ratio of 55:1, without subsequent thTNF administration, also did not elicit any rise in
temperature in the same experiment.
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I nstead of anti-ELAM I MAb. Three independent experinments were perforned
and the 25 I (ferr] values were calculated. An unrel ated human | gGlL anti body

did not inhibit VCAM 1 expression. The results are
summari zed below in Table 12: WD 97/ 29131

PCT/ USQ7/ 022 ¥8o 9729131 PCT/USYTA219
Table 12: Inhibition of |CAM1 and VCAM | Expression bvD2E7 | gGl

| CAM 1 | nhibition .57 ICerr] [M

Experi ment I err] [I\/] I%xperirrent ICerr] [M
1 1.84 x 10[err] 1.03 x 10[err]
2 249mmmmm;mﬁw_mwm_ 9.26x 10[err]
3 1.06 x 10[err] Aver age 2.17 [err] 0.46 x

é%g; |r ]rre nts A\él g ;rglg gt r a4 #‘%%‘P}dzng’l‘réo : 1#“{?&9”%&?’9%%"% 'I“laéggg%%

endot hel i al cel | musifd inoddh df\irthritis. Tmansgehicnice @gh$Ddavobeen geretdtedtharexpress

bt equt ai ed5£x5’:@’§%€*zﬁd‘§ﬂ%%r@}iﬁi fihe %@%3@“‘*}%3@% siffces) and
i nhibit the expr®&simise developehronicqolyaghuus W@Féﬂwkaomw—'

dependent mnnermwalﬁlm@imyﬁhm%fﬁﬁhérfmwﬁptibbbfmrl‘ 197 bdilofl |
| CAM 1 and VCAM]]DWW .85 x 10[err], 2.17 x 10[err] and 1.01 x 10[err] M
respectively es€ val ues are very simlar, indicati ngLr simlar

i

requi rements for the W@?ammhmm eatﬁe#\bxtl’%téu%fase itters eftransgenic]
| CAM 1 and V@AM shicexieredividedintd ik SfoR Tﬁ\sﬁ nic mice wégd-Verifitd by isior-bit | Y
%‘? S,

The' | CAM 1 .“nh.hﬁ.)l.on bty p& Bl ol o spEiplR Y

and D2E7 with HUwe méﬁxq@mmﬁrgup %ffalmee(aemd:), m@xﬂmsw at Md t he
VCAM- 1 inhibiti owﬁ?ﬁnp 4—1521575& 152ia/5; maupaaamma pg/ai &diGroup 83@51 idotypes

concelveble 15 Lo 46, e bl SRR IR LS el
In Vivo Neut Aal i &< a5 conirgl {(youp 7~ ontransgenic; no treatment). Each group received three
i.p. injections per week of the indicated treatments. Injections continued for 10 weeks.
Each week, macroscopic changes in joint morphology were recorded for each animal.
At 10 weeks, all mice were sacrificed and mouse tissue was collected in formalin.
Microscopic examination of the tissue was performed.
20 Animal weight in grams was taken for each mouse at the start of each week. At
" the same time measurements of joint size (in mm) were also taken, as a measurement of
disease severity. Joint size was established as an average of three measurements on the
hind right ankle using a micrometer device. Arthritic scores were recorded weekly as
follows: 0 =No arthritis, (normal appearence and flexion); + = mild arthritis (joint

25 distortion); ++ = moderate arthritis (swelling, joint deformation) and +++ = heavy
arthritis (ankylosis detected on flexion and severely impaired movement).
Histopathological scoring based on haematoxylin/eosin staining of joint sections was
based as follows; 0 = No detectable disease; 1 = proliferation of the synovial membrane;
2 = heavy synovial thickening 3 = cartilage destruction and bone erosion.

30 The effect of D2E7 treatment on the mean joint size of the Tg197 transgenic
arthritic mice is shown in the graph of Figure 9. The histopathological and arthritic
scores of the Tgl197 transgenic mice, at 11 weeks of age, are summarized below in Table
15:
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20 Three different in vivo systens were used to denonstrate that
D2E7 is effective at inhibiting hTNF[err] activity in vivo.

. Inhibition of TNF-1nduced Lethality in D Gal actosam ne-Sensitized M ce
25 I njection of reconbinant human TNF[err] (rhTNF[err]) to

D- gal act osasyp¥enssSi ti zed m ce causes lethality w tRicgtaiengeafpour tine
period. TNF[err] neutralizing agents have been shown to prevent
lethality in this nodel. To exam ne the ability of human anti-hTNF[ err]
antibodies to neutralize hTNF[err] in vivo3$n this nodel, C57BI/6 mice were
injected with varyi ng concentrations of D2E7-1gd, or a control

protein, in PBIahielsapeeiiorDoRh o Hiflolsthdlon aql!aGfhriie Sore it B4R, 30

m nutes | ater W eI O y o1
97/ 29131 roup eatment istopathological Score Arthrmc Score

PCT/ US97/ 02219 1 none 3(7/70 +H(7IPP -
gal act osam nejrn CESIE ﬁfﬂﬁj obserjved 24 S ratrenq. ThesSE it of
rhTNF[ err] ang "a! 2P ri-ne-lwer-o ot i eve
80-90% | et hal ity Bn _t| eségﬁi gentrol 3(PMresent at i ver+eIMY s,
depicted as a bar;:,graphDQﬁ—;%ﬁslﬂygvc versq,s(g@tl body 6%ent raigi on,

are shown in ] -
hat ched bars feprfseni MRETeE ug/lidction K85 25 [drr]g O(88RE7 afti body
per nouse pr ot ecl ed2ERat 30gpl § from Dglsgrr]-i nfluced b@/ﬂal Ityy The
EDf err] val ue TS approxrnatery =2 =t ‘
control antibody, MAK 195, was simlar inits protectlve ability.

| nj ection of D2E7 i'ﬁhish&pedmmmmtﬁmﬁt[the DRE7 antibody hdsadefinhey behefi¢ialment al

ffect lflﬁﬁinzﬁ
gl de(r:mt off%?ngﬁmr%éﬁfﬁﬂzélghﬁan frs%ﬁm TNF[err -1n UW@%‘Q%M&%)/

In a second exﬁ%‘ﬁ? e mce were divided into 7 equal gr oups.

Each group received varying doses of D2E7 thirty mnutes prior to
receiving an LE{or bopvaeuslizion o INREIRH0OURESASAEI e M XLUTE (1.0 [err]g
rhTNF and 20 ng D-gal actosam ne per nouse) . rol group 7 received
normal human | g@ kappa anti body at 25 [err] g/ nouse dose. The m ce
wer e exani ned 24 ho'ﬁh&;bindinespOC&qitybﬂBIZETwasmnimagrbgmp:ahmrglimmﬂi&md
bel ow i n Tafp endudralize tumor dtRdsR f&éors%rﬂ'%‘fou@ﬁféht! :51 Hsiniah
D2E7 L929 % g}h bed i Sur Vi va | ve tota
Survival (% tjyt? Xicify assgy Slescn in Example 4, sub: xon vc) e results
0 2 (1 [ ernejsypmarized in Table 16 below: 1/7 14
3 (2.6 [err]Q) 5/'7 71
Table 16: Ability of D2E7 to Neutralize TNF from Different Species in the 1929 Assay
ICso for D2E7
TNFa* Source Neutralization (M)**
== 220 ==
Human Recombinant 7.8 x 10-11
Chimpanzee LPS-stimulated PBMC 55x 1011
baboon Recombinant 6.0 x 10-11
marmoset LPS-stimulated PBMC 4.0x 1010
cynomolgus LPS-stimulated PBMC 8.0 x 1011
rhesus LPS-stimulated PBMC 3.0 x 10-11
canine LPS-stimulated WBC 2.2 x 1010
porcine Recombinant 1.0 x 10-7
murine Recombinant >1.0x 10°7
15

The results in Table 16 demonstrate that D2E7 can neutralize the activity of five
primate TNFas approximately equivalently to human TNFa and, moreover, can
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4 (5.2 [err]g) 6/ 7 86 5

(26 [err]Qg) 6/ 7 86 6
(26 [err]g; no rhTNF) 717 100

(25 [err]g Hu 1gd) 1/7

1> Inhibiti GHOBTINE. | nduced Rabbi t Pyr exi a THE"EF‘?’#’éégy of

D2E7 in inhibiting rhTNF-induced pyrexia response in rabbits
exam ned. G oups of three NZWfenal e rabbitssgei ghi ng approxi mately 2. 5 kg
25 each were injected intravenously wth D2E7, rhTNF, and inmmune conpl exes

of D2E7 and rhTNF. ~Rect al e easur ther tor
probes on a Kaye®f ﬁﬁh"w‘myr"gﬁg’r‘o fﬁg'%gﬁ’?%@?% 5&5‘&3’8
hours. Reconbi naporcingred nibise THFes Gdbowte;1000-fold less well than humén TFe). ngngver

\%' gtweg o 3f1' se | fhdiRaiag SIS 556 phdISthTNFH WisbCinRibite® By Sthkd Btokines 45
PCT/ US97/ 02219 Suchas Iympbotoxin (TNFB), IL-1a, IL-18, IL-2, IL-4, IL-6, IL-8, IFNy % TGFB,

m nut es after § njimiidating thallD2ERAitvetyosgppcific fop fts HpandTNBa.i tsel f, in saline at a
dose of 138 [err]g/kg, did not elicit arise in tenperature in the
rabbits up to 140 minutes after adm n| stratlon In all further
experinments, D2EF- or bagkg SAEEEAR R gie Bpog, at ehi cl e)
were inj ected i.v. into rabblts foIIovved 15 m nutes | at er . by an |nJ ection

of 5 rhTNF in sali nfh s e%@g rtlxgé!kiﬂg) CPfg)zF??(anﬂ&%aWe anérﬁﬁpﬁﬂlﬁapqﬂ?

sever al experl nments are
| nhi bi tion of 1& heellstp sernese eytoXines,ar sheg qell swface molecpies Was examined. D2B7wa:errp

rise*, [err]C  incubated with 8ited whisle bivod fdaichree different normalddmorsiat Sary
E)g E?F * % I nhi b _cgqcentranop% 4 hours.oég'l.:?é.métwe comrol(\[vfsrrkthgt/ tgggame t'x:nrz%— IQIE%

0. 25 53 concentration previously determingd to stimulate immupocompetent bioog cejls to
0.13 70 secrete cytolam& The supernat#iits were harvested aﬁ& tested in a panel 6F t&rPsoluble
0. 03

0. 00 1K cytokine, re@p r and adhesion inplecule ELISA kxts7 ;-la, IL-1B, eptor

0. 00 100 antagonist, H.ég IL-8, TNFuot, solybie TNF reeqp@rdksql%mﬁtrmegtq@ soluble,

i nhi bition=(1 -(1€ANEI akd<ofuble ESeléétin) NdsiiificaniitholintsoTR@loRings 6r shédéelwi t h
rhTNF al One)s%rlt; o?%culef rvere 141%&%@%( gsdﬁ) %%ulpof%i%%c -xEQub%A%? ?t a

dose of 14 [err]g
concentrauons upto 343 pg/ml. Control cultures without the addition of the antibody

20 also did not yield any measurable amounts of cytokines, whereas the LPS co-culture
control yielded elevated values in the high picogram to low nanogram range. These
results indicate that D2E7 did not induce whole blood cells to secrete cytokines or shed
cell surface proteins above normal levels in ex vivo cultures.

25
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t he same expefTTENTy B2E T 29131 VL amino acid
PCT/ US97/ 0221 2 _D2E7 VH amino acid
[11. Preventi pa—ef—Potvarth+it o Ik T5}9?~Tﬂaéﬁﬂfﬂ+c v1ugmln =oid The
effect of D2Ek—on—disease H_Q\L% a) PR S i < Hc
muri ne model &f artfritis M ¢ i ca VBT )hale BEAROGBEXEArdd t hat
express 5 hufmn_wi Pd_type INﬁ%Fﬁbdified | Mt GBR2 | ehyj oAMABPoREiE he Jcodi ng
sequences) an 6t hese|m cPWX el o chrﬁﬁlﬁngglyarthramﬁsomhchd10C@6
i ncidence at §#-7 weeks of {age H2g® E 1) 1P: 4adan igor
further descr pr1rongofl The TgIpaE7OAel] of vH CORODI yar[ Nf embap. acid
Transgeni c an[Tets geTe | Jenuggw Dy PCRat g, days 1k
transgenic 10 a mto-fstx—gt o;—?.a.og 1 “wetle
verified by sktet %ﬂiﬂ *ﬁ%ﬁé 4"atiunfa “?g%ﬁgat -5 §§;§0U§§£d The
treat ment prof e SiOL-oup 4no
treatnent G ofp 2=sfine (verfr 1§23 qup X¥LrSPR3ar 1| 5 aminol afi :
Group 4=D2E7 ht_15%3%rr]alg; @IREE s=OpoE7 NE §98?errl b/ g3m3Re aFddp d-gd
i sotype bont r 4 at 30 [¥EAPGRS. A |itVerCBR3h noh t redngeactdni de was
al so included]in tis study tWLIBOOR2r e asVh CDR3rol [ G eamind acid
nontransgeni cy no txeat meft ) . Orqup " YLECPRY [ NrEE aminol apid
I nj ections pel 3 3 Al FENEBR3 1 N ef ! apnooBEraued f or
10 weeks. "‘Eaﬁ!lg/vcek, TG EGFPT C Lflﬁgfp CDR3] OT Tt Illélm[{iﬁgr JPYaTETe
recorded for ¢ —_-——fﬁ?ekamowa:Dny.vc AT Y and
nouse tissue t?s—ee anﬂ“f1ﬂ+Lﬁ. Dﬁ'csecs —e%a-Rat+ea-of the
ti ssue was pe 4P 20 ﬁ%[{nn uei gkt © FL grang \ﬁ@m&ﬂﬁlfinr each
nouse at the tt art &% eaclh WYEGLOHAD {N& SBR3 "t np nesdfpedsifls
joint size (if_mm 3%kre allso VAMBA, ad a nﬁésGDEﬁent pf _amino acid

23 VL1C1 VL CDR3 amino acid

24 VLO.1F4 VL CDR3 aminoc acid

25 VL0 .1H8 VL CDR3 amino acid

26 LOE7.A VL CDR3 amino acid

27 2SD4 VH CDR3 amino acid

28 VH1B1ll VH CDR3 amino acid

29 VH1DS8 VH CDR3 amino acid

30 VH1All VH CDR3 amino acid

31 VH1B12 VH CDR3 amino acid

32 VH1E4 VH CDR3 amino acid

33 VH1F6 VH CDR3 amino acid

34 3C-H2 VH CDR3 amino acid

35 VH1-D2.N VH CDR3 amino acid

36 D2E7 VL nucleic acid

37 D2E?7 VH nucleic acid
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di sease severity. Joint size was established as an average of three
measurenments on the hind right ankle using a m croneter device.
Arthritic scores were recorded weekly as follows: 0 = No arthritis,
(normal appearence and flexion); + = mld arthritis (joint 25 distortion);
++ = noderatwoanedwsitis (swelling, joint deformation) and -PCI/USIHEZLS/
arthritis (ankylosis detected on flexion and severely inpaired novenent).
Hi st opat hol ogi cal scoring based on haenatongin/eosin stai ning of joint

sections was based as follows; O = No"defectabl e disease; 1 =
proliferation of the synovial nenbrane; 2 = heavy synovi al thickening
3 = cartilage destruction and bone erosion. 30 The effect of D2E7
treatment on the nean joint size of the Tgl97 transgenic arthitic mce

is shown in the graph of Figure 9. The histopathological and arthritic
scores of the Té%ﬂﬂ&ﬁﬂéﬂiﬂénic mce, at 11 weeks of age, are summari zed

bel ow i n Tabl e Those skilled in the'\Gt Wil 28dghlze, or be able to ascertain using no more than

Tabl o 16 £t e oWine SSperimeniaion, many equivalens i the speeifc ebocizenis ot g inygntion

M ce Gr ouflgscribed hergine Sughcaquivalents arg intendesk th be engompassed by the fallawing t i ¢
Score claims. none 3 (7/70

+++ (7/7) 2 sal i ne 3 (8/8)

+++ (8/8) 6 | gGl control 3 (9/9)

+++ (7/9) 3 D2E7 at 1.5 [err]gl/g 0 (6/8)

0 (8/8) 4 D2E7 at 15 [err]g/g 0 (7/8)

0 (8/8) 5 D2E7 at 30 [err]g/g 0 (8/8)

0 (8/8) Thi s experinment denonstrated that the D2E7 anti body
has a definite benefici al effect on transgenic mce expressing the
w ld-type human TNF (Tgl 97) with no arthritis 5 evident after the study
peri od. E. D2E7 Neutralization of TNF[err]s from O her Species

The binding specificity of D2E7 was exam ned by neasuring its ability to 10
neutralize tunor necrosis factors fromvarious primate species and from
nouse, using an L929 cytotoxicity assay (as described in Exanple 4,
subsection A, above). The results are summari zed in Table 16 bel ow
Table 16: Ability of D2E7 to Neutralize TNF fromDifferent Species in the
L929 Assay
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ICerr] for D2E7 TNF[err]* Sour ce
Neutralization (M** Human Reconbi nant
7.8 x 10[err] Chi npanzee LPS-stinmul ated PBMC

5.5 x 10[err] baboon Reconbi nant

6.0 x 10[ er W0 97129131 mar noset LPS- st i mul at edpd¥byé9702219
4.0 x 10[err] cynonol gus LPS-sti mul ated PBMC

8.0 x 10[err] r hesus LPS-stinmul ated PBMC

3.0 x 10[err] cani ne =62- | pS-stinul ated VWBC

2.2 x 10[err] por ci ne Reconbi nant

1.0 x 10[err] muri ne SEQUENCE LISTING Reconbi nant

>1.0 x 10[err] esults in Table 16 denonstrate that D2E7
can neutralize §eG%N§miIF§°Rg;mf?b{ie primate TNF[err]s approxi mately
equi val entl ysto hungy AMNrheksd. and, noreover, can WO 97/ 29131
PCT/ US97/ 02219 (A) NAME: BASF Aktiengesellschaft - 59 -

neutralize the activitytof streetrneaFNEbesd kef abput ten-fold | ess wel |l than
human TNF[ err]) and (C} puyei svsambdriyssetehNFa (about [err] 1000-fold | ess
wel | than htfgan TNF[ erer.SWBeMix,ﬂand-Pfalz he binding of D2E7 to solution
phase rhTNF['Err] was notE}i FPHNBRY ;e §edprad tReprbligtafk Feraany such as

| ymphotoxin (TNF[err]).  IL-l[err], IL-1[err], IL-2, IL-4, IL-6, IL-8, IFNy
and TGF[err], 5 iMdfilc ‘F'ﬁg°4 ﬁé‘f’-’lﬂm'f jupap Angikgdies fthat fBapd Huwar TEnd TNFa.
F. Lack of Cyt okj n Mol e Bl ood I ncubated with D2E7

THE5 EpER S Ry Y

In this exanpl e, 0 i nduce, by itself, normal human

bl ood 10 cells to(s8CésrBsroibRNENRSDRREs.Shed cel |l surface nol ecul es was
exam ned. D2E7 was (a)i AxonbedEed uirte Qi ddekegerwhol e bl ood fromthree

di fferent normal donor s(eat STREEY: B State StetCesuika@tsagns for 24 hours. An
LPS positi vg control wa)rcATYatBdshen sane tine, at a concentration
previously dBternined t® s$¥AFEI Amesdcmmsarseonpet ent bl ood cell's to

secrete cytokines. The %ﬁp@%’&nf’%‘v\ere harvested and tested in a panel
often soluble 15 cyt oki¥Fhe? % e883Pot878nd adhesi on nol ecul eELI SAKi t s:
IL-1[err], TL-1[erry édmgﬁﬁ ropm: antagonist, 1L-6, IL-8, TNFa,
sol ubl e TNF2seceptor |, (% . FeseRt k! |, sol uble | CAM 1 and
sol ubl e E-sel ectin. No @i QroMptresit TeM B¢ RhipLyt oki nes or shed cell
surface nol ecul es wer e (T acRERRTINGSSYSTEES BbipoefMdDBbs’ anti body co-incubati on,
at concentr at i ons(DypSAFIWARES Pazentiy/ pdleafsomh i ol verdibnigas2sv t hout t he
addi tion of .t he antLbod% 20 al so did not yield any measurabl e anounts of

cyt oki nes, wher eas™&h AP DATA:
() "APPLICATION NUMBER:

{B}) FILING DATE:
{C) CLASSIFICATION:

35 (vii) PRIOR APPLICATION DATA:
{A) APPLICATION NUMBER: US 08/599,226
(B) FILING DATE: 09-FEB-1396
{C) CLASSIFICATION:

40 (vii) PRIOR APPLICATION DATA:

(A} APPLICATION NUMBER: US 60/031,476
{B} FILING DATE: 25-NCOV-1996¢
(C} CLASSIFICATION:

45 {viii) ATTORNEY/AGENT INFORMATION:
(A) NAME: DeConti, Giulio A., Jr.
{B) - REGISTRATION NUMBER: 31,503
{C) REFERENCE/DOCKET NUMBER: BBI-043CPPC

50 {ix) TELECOMMUNICATION INFORMATION:
(A) TELEPHONE: (617)227-7400
(B) TELEFAX: {617)227-5941

55 (2) INFORMATION FOR SEQ ID NO:1:
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control yielded elevated values in the high picogramto | ow nanogram range.

These results indicate that D2E7 did not induce whole blood cells to
secrete cytokines or shed cell surface proteins above normal |evels
in ex vivo cultures. 25 WO 97/ 29131

PCT/ US97/ 0220 97129131 -60 - PCT/USITA23¥ni ng

part of the present disclosure is the appended Sequence Listing, the
contents of which are summarized in the tabte bel ow

ANT| BODY SEQ | D NG CHAI N A ON SEQUENCE TYPE
1 D2E7 VL amno acid 2 D2E7
VH am no aqhfl sroumece cuagacyERIsTIcs: D2E7 VL CDR3
am no acid hp }(:gl LENGTH?Zf07 amino aca.dsVH CDR3 am no acid
5 D2E7 (8VlrvfER3mino acia an no acid 6 D2E7
VH CDR2 § anm no aci{t) TOPOLOGY: Yinear D2E7 - VL CDR1
an no acid 8 D2E7 VH CDR1 anm no acid
9 2SD4 (ii) MOLECUYE TYPE: peptidegni no acid 10
2SD4 VH am no acid 11 : 2SDH4
VL CDR3 0 am ndVh GRACGMENT TYPE: ipgernal EP B12 VL CDR3
anm no acid g:DRS an no acid
14 VL100A9 (ad? sm?fa'%a%%"fm s‘%“’\ﬂc" i 15
VLL100D2 VL mle Gln Meta%f‘%lﬁlcs'eg Pro Ser Ser :L@u Ser Ala éérl-%cly
VL CDR3 am o acid L6ES
am no acid 15 18 VLLOG? VL CDR3 am no acid
19 VLLO® Asp Arg\WalCDR3Ile Thr CysaargnalaaSex] Gln Gly Ile Ry Asn Tyr
VLLOHL VL CDR3 20 g no aci d 25 21 34 LOH10
VL CDR3 amno acid 22 VL1B7 VL CDR3
amino acid Loy Ala T;P Tyn flGln Lys "r° hy Eysdla Pro i"s's Lew fep 23t% d
Tyr Ala Ala Ser Thr Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
25 Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Val Ala Thr Tyr Tyr Cys Gln Arg Tyr Asn Arg Ala Pro Tyr
3 85 920 95

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105
35 (2) INFORMATION FOR SEQ ID NO:2:
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 121 amino acids
{B) TYPE: amino acid
40 (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

{v) FRAGMENT TYPE: internal

45
{xi} SEQUENCE DESCRIPTION: SEQ ID NO:2:
Glu val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg
1 5 10 15
50
Ser Lsu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr
2p 25 30
Ala Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
55 35 40 45
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24 VLO. 1F4 VL CDR3 anm no acid 25

VLO. 1H8 VL CDR3 am no acid 26 LOE7. A

VL CDR3 am no acid 27 2SDH4 VH CDR3
am no acid 28 VH B11 VH CDR3 am no acid
29 . Widbb9131 VH CDR3 ~anmino acid PCT/OS37102219

VH A1l VH CDR3 am no acid 31 VH1B12

VH CDR3 am no acid 32 VH1E4 VH CDR3
am no acid 33 VH1F6 -64 -4 CDR3 am no acid
34 3C H2 VH CDR3 am no acid 35

VH1- D2. N VH (D\% aci d 36 D2E7

VL nucl ei & Ser a Ile Thr Trp é\?n Ser Gly qu:)é?] Asp 'ryr Ala Asp/ppr Vval
nucl ei ¢ aci d 97/ 29131 55

PCT/ US97/ 0219 Glu Gl

EQUI VALENTS 55u oL Jﬁr(g;sl(;ahes il |§é§ S8 AR R vaéT 5ckt§6nf?e1‘e‘b|ry’6e abl e

to ascertain using no nore than 5 routine experinentation, nany
equi val ents to thelepelnfier mnheoei nentaagafiat dit hey €8 208 val Ty 0@pCkPed
her ei n. Sucn) equi val ents are i n8gnded to be encespassed by the §9l 10w ng

cl ai ns, WO 97/ 29131
PCT/ US97/ 02219 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
15 115 120

(2) INFORMATION FOR SEQ ID NO:3:

20 {i}) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 9 amino acids
{B} TYPE: aminc acid
{D) TOPOLOGY: linear

25 (ii) MOLECULE TYPE: peptide
(v) FRAGMENT TYPE: internal

{ix) FEATURE:
30 (A) MAME/KEY: Modified-site
{B} LOCATION: S5
(D)} OTHER INFORMATION: /note= "Xaa is Thr or Ala"

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:

Gln Arg Tyr Asn Arg Ala Pro Tyr Xaa
1 s
40 (2) INFORMATION FOR SEQ ID NO:4:
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 12 amino acids
{B) TYPE: amino acid
45 {D) TOPOLOGY: linear
{ii) MOLECULE TYPE: peptide

{v]} FRAGMENT TYPE: internal

50
{ix) FEATURE:
{A}) NAME/KEY: Modified-site
{(B) LOCATION: 12
55 (D) OTHER INFORMATION: /note= “Xaa is Tyr or Asn"
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- 62- SEQUENCE LI STI NG (1) GENERAL

| NFORMATI ON: 5 (i) APPLI CANT: (A) NAME: BASF
Akt i engesel | schaft (B) STREET: Carl-Bosch Str. 38
(C© CTY: 67056 Ludw gshafen (D) STATE: Rheinl and-Pfalz 10
(E) COUNTRY: wmsheom1 Republic of Gernany (ii) TI TREXCEIHORMENT| ON:
Human Anti bodi es that Bind Human TNF[ err] (ii1) NUMBER OF
SEQUENCES: 37 15 (i v) CORRESPONDENGE ADDRESS: (A
ADDRESSEE: LAHI VE & COCKFI ELD (B) STREET: 60 State Street,
suite 510 . ; n_.20 (D) STATE:
Massachusetts (i) SESQNC%SEX%M °% RO NO=4+ (F) ZIP:
02109-1875 va{ \Shr GVRUEER READABL B EGRM 185 asp %aa (A) NMEDI UM
TYPE: Fl oppy di sk 1 ¢B) COVPUTER: | BM PC conpati bl e
(C) OPERATI NG SYSTEM PC- DOS/ Ms- DOS (D) SOFTWARE: Patentln
Rel ease #1.0, Version #1.25 30 (vi) CURRENT APPLI CATI ON DATA:
(A) APPLI CATI ON NUVBERDRMATION FOR SEQ ID NQ:B) FI LI NG DATE: (O
CLASSI FI CATI ON: vii) PRI OR APPLI| CATI ON DATA: (A
APPLI CATI ON I\%VBER U3, ﬁ;@’é’g RISTICS : (B) FILING DATE:
09- FEB- 1996 :‘;‘; @gﬁﬂsgﬂﬁ‘ FeEN 40 (vii) PRI OR
APPLI CATI ON DATA: opox.oczﬁ)l LI CATI ON NUMBER: US 60/ 031, 476
(B) FILING DATE: 25- NOV- 1856 (C) CLASSI Fl CATI ON:
(1i) MOLECULE TYPE: peptide
15
{v) FRAGMENT TYPE: internal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:5:
20 Ala Ala Ser Thr Leu Gln Ser
1 s
05 {2} INFORMATION FOR SEQ ID NO:6:
{1) SEQUENCE CHARACTERISTICS:
{A} LENGTH: 17 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: linear
30
{ii) MOLECULE TYPE: peptide
(v) FRAGMENT TYPE: internal
35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:6:
Ala Ile Thr Trp Asn Ser Gly His Ile Asp Tyr Ala Asp Ser Val Glu
1 5 10 is
40 Gly
45 {2) INFORMATION FOR SEQ ID NO:7:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 11 aminoc acids
(B} TYPE: amino acid
{D} TOPOLOGY: linear
50
{ii) MOLECULE TYPE: peptide
{v} FRAGMENT TYPE: intermal
55 {xi) SEQUENCE DESCRIPTION: SEQ ID NO:7:
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45 (viii) ATTORNEY/ AGENT | NFORVATI ON: (A) NAME: DeConti,

Gulio A, Jr. (B) REQ STRATI ON NUMBER: 31, 503

(© REFERENCE/ DOCKET NUMBER: BBI - 043CPPC 50 (i x) TELECOMMUNI CATI ON

| NFORMATI ON: (A) TELEPHONE: (617)227- 7400 (B)

TELEFAX: (Wd$h@as 5941 55 (2) | NFORMATI ON FOR SEQ | D N@chussaazie WO

97/ 29131 PCT/ US97/ 02219

- 63 - (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH:

107 anino aci ds (B) TYPE: af®no acid 5 (D)

TOPOLOGY: | i near (i) MOLECULE TYPE pepti de (v)

FRAGMVENT TYPE: i nternal (xi) ENCE DESCRI PTI ON: SEQ | D NO 1:

Asp lle G n Met Tﬁ‘f"@lﬁ ‘°'§é'rGJF5} 81’8&138‘:&? J1‘_5é‘u Fehdiaser val Qvy 1
10 15 15 *° Asp Arg Val Thr Ile

Thr Cys ArgsAla Ser An Ay Ile Arg Asn Tyr 20

25 (2) mroﬁ&non For seq I2NoAl:a Trp Tyr An Gn Lys Pro Gy Lys

Ala Pro Lys Leu Leu Il
(i) smumvcz CHARACTERISTICS:

(A} LENGTH: 5 amino acids
10 (B} TYPE: amino acid
{D) TOPOLOGY: linear
{ii) MOLECULE TYPE: peptide
15 {v} FRAGMENT TYPE: internmal
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:8:
Asp Tyr Ala Met His
20 1 5
{2) INFORMATION FOR SEQ ID NO:9:
25 (i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 107 amino acids
(B) TYPE: amina acid
{D} TOPOLOGY: linear
30 {ii) MOLECULE TYPE: peptide
{v) FRAGMENT TYPE: internal

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:9:

35
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Ile Gly
1 S 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Arg Asn Tyr
40 20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
as 40 45
45 Tyr Ala Ala Ser Thr Leu Gln Ser Gly Val Pro Sexr 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
S0
Glu Asp Val Ala Thr Tyr Tyr Cys Gln Lys Tyr Asan Ser Ala Pro Tyr
85 50 25
Ala Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
55 100 105
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20 35 40 45 Tyr

Ala Ala Ser Thr Leu An Ser Ay Val Pro Ser Arg Phe Ser Ay 50
55 60 25 Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr
Ile Ser Ser Leu A n Pro 65 70 75
80 waa2esp Val Ala Thr Tyr Tyr Cys @ n Arg Tyr AsWrAV?”ﬂﬂ'zé’Pro
Tyr 85 90 95 30
Thr Phe Gy G@n Ay Thr Lys Val Qu lle Lysgs, 100

105 35 (2) I NFORVATI ON FOR SEQ I D NG 2: (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH: 121 am no acids

(B) TYPE: am no acid 40 (D) TOPOLOGY: i near (i)

MOLECULE TYPE: peptiirmarion For sbVip RBPAGVENT TYPE: internal 45

(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO: 2; Gu Val dn Leu Val Qu

Ser Ay Ay Gy Leu {{al sEQuender cHARBhyTRRISTICS: 1 5

10 15 (a) LENGTH: $2¥ aminp AeigisLeu Ser Cys Ala Ala Ser vy

Phe Thr Phe Asp Asp Tyr (B) TYPE: amino acid 20 25

30 Al a Met Hi s’PTTTPPOHQCYArHo&PH Ala Pro Gy Lys Gy Leu Gu Trp
45

val 55 10 (ii)?'SMOchuw TYPE: peptide

{v) FRAGMENT TYPE: internal

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:10:

15
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg
1 S 10 1s
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr
20 20 25 30
Ala Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Asp Trp Val
35 40 45
25 Ser Ala Ile Thr Trp Asn Ser Gly His Ile Asp Tyr Ala Asp Ser Val
50 $5 60
Glu Gly Arg Phe Ala Val Ser Arg Asp Asn Ala Lys Asn Ala Leu Tyr
65 70 75 80
30
Leu Gln Met Asn Ser Lewu Arg Pro Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95
Thr Lys Ala Ser Tyr Leu Ser Thr Sexr Ser Ser Leu Asp Asn Txp Gly
35 100 105 © 110
Gln Gly Thr Leu Val Thr Val Ser Sex
115 120
40

{2} INFORMATION FOR SEQ ID NO:11:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
45 (B) TYPE: amino acid
{D} TOPOLOGY: linear
{ii) MOLECULE TYPE: peptide
50 (v) FRAGMENT TYPE: internal
{x1) SEQUENCE DESCRIPTION: SEQ ID NO:11i:

ss Gln Lys Tyr Asn Ser Ala Pro Tyr Ala
1 s
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WO 97/ 29131 PCT/ US97/ 02219

- 64- Ser Ala Ile Thr Trp Asn Ser Ay His Ile Asp Tyr Al a Asp
Ser Val 50 55 60 5

Gu Ay Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr

65 woomoay /O 75 PCT/US9302219

Leu A n Met Asn Ser Leu Arg Ala Qu Asp Thr Ala Vval Tyr Tyr Cys

85 90 95 10 Al a Lys Val Ser
Tyr Leu Ser Thr Ala Ser Ser Leu Asp Tyr Trﬁ§‘Gly 100
105 110 Gn @y Thr Leu Val Thr Val Ser Ser 15
115 120 (2) INFORMATION FOR SEQ ID NO 3: 20

(1) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 9 amino acids

(B) TYPE: ani nbz’aéf%)%mém FOR SEQ ID XOip2:TopOLOGY: |inear 25 (ii)
MOLECULE TYRE: peptid AGVENT TYPE: i nternal

(ix) FEATURE: 30 "t gﬁ%&%ﬁ‘mﬁé Mbdi fi ed-site (B)
LOCATION: 9 (B) TYReEY) aftdhbERiENFORMATI ON: /note= "Xaa is Thr or

Al a" (xi) SEQENHLBERACRIRAON. SEQ ID NG 3: 35 An Arg
Tyr Asn Arg Ala Pro Tyr Xaa 1 5 40 (2)

| NFORMVATI ONOFOR SE€i) BongOuUuE TYPE: peptide
{v) FRAGMENT TYPE: internal
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:12:
15
Gln Lys Tyr Asn Arg Ala Pro Tyr Ala
1 5
20 (2) INFORMATION FOR SEQ ID NO:13:
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 9 amino acids
{B) TYPE: amino acid
25 {D) TOPOLOGY: linear
{ii) WMOLECULE TYPE: peptide

(v) FRAGMENT TYPE: intermal

30
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:13:
Gln Lys Tyr Gln Axrg Ala Pro Tyr Thr
1 5

35

{2) INFORMATION FOR SEQ ID NO:14:

{i} SEQUENCE CHARACTERISTICS:

40 {A} LENGTH: 9 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

45
{v) FRAGMENT TYPE: internal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:14:
50 Gln Lys Tyr Ser Ser Ala Pro Tyr Thr
1 -1
{2) INFORMATION FOR SEQ ID NO:1S5:
55
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(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 12 amino acids

(B) TYPE: am no acid 45 (D) TOPOLOGY: i near (i)
MOLECULE TYPE: peptide L (v) FRAGMVENT TYPE: internal 50

(i x) FEATURE: (A) NAME/ KEY: Modified-site (B)
LOCATI Q\:  12wo 9729131 (D) OTHER | NFORMVATI ON: / not e- "BAERAUSSFO2R4% or
Asn" 55 WO 97/ 29131

PCT/ US97/ 00219 .69 - - 65 - )
(xi) SEQUENCE DESCRI PTI ON: SEQ | D NO 4: Val Ser Tyr Leu Ser Thr

Ala Ser Ser Leu Asp Xaa 1 . 5 10 5
(2) | NFORMATI ON FOR ‘ééqs‘fqym CTERISTICS: iy SEQUENCE CHARACTERI STI CS:
10

(A) LENGTHA 7-2i8 Mg satTgs 2otee (B) TYPE amino acid
(D TOPOLOGY: linear (o) Topg}_‘édwj:?l £CULE TYPE: peptide 15
(v) FRAGVENT BYPE: internal (xi) SEQUENCE DESCRI PTION: SEQ I D

NO 5: {ii) MOLECULE TYPE: peptide
{v) FRAGMENT TYPE: internal
10 {xi) SEQUENCE DESCRIPTION: SEQ ID NO:15:

Gln Lys Tyr Asn Ser Ala Pro Tyr Thr
1 5

15
(2) INFORMATION FOR SEQ ID NO:16:

{i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 9 amino acids
20 (B) TYPE: amino acid
{D) TOPOLOGY: linear
{ii) MOLECULE TYPE: peptide
25 (v) FRAGMENT TYPE: internal
{(xi) SEQUENCE DESCRIPTION: SEQ 1D NO:16:
Gln Lys Tyr Asn Arxrg Ala Pro Tyr Thr
30 1 5
{2) INFORMATION FOR SEQ ID NO:17:
35 {i) SEQUENCE CHARACTERISTICS:
{a) LENGTH: 9 amino acids
(B) TYPE: amino acid
{D} TOPOLOGY: lineay
40 (ii) MOLECULE TYPE: peptide
{v) FRAGMENT TYPER: internal
45 (xi} SEQUENCE DESCRIPTION: SEQ ID ND:17:
Gln Lys Tyr Asn Ser Ala Pro Tyr Tyr
1 5
50 (2} INFORMATION FOR SEQ ID NO:18:
{i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 9 amino acids

{B} TYPE: amino acid
55 (D) TOPOLOGY: linear
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20 Ala Ala Ser Thr Leu A n Ser 1 5 (2)

| NFORMATI ON FOR SEQ I D NG 6: 25 (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH 17 am no acids (B) TYPE: am no acid

(D TOPOLOGY: linear 30 (ii) MOLECULE TYPE: peptide (v)
FRAGVENT TYgE'e ,2% grnal 35 (xi) SEQUENCE DESCRI PTI Ogerivistdid2bioNO 6:
Ala Ile Thr Trp nSerGIyHisIIeAspTyrAlaAspSer Val Gu

5 15 40 Ay (2)

| NFORVATI ON FOR SEQ I D NO 7: 45 -9y SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 11 am no aci ds (B) TYPE: am no acid

(D) TOPOLOGY: linear 50 (i1) MOLECULE TYPE: peptide (v)

FRAGVENT TYPE: i nt 6ihdJfOLEGR.E TYPE: (&?Pf"@EQJENCE DESCRI PTION:. SEQ ID NGO 7:
{v) FRAGMENT TYPE: internal

5
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:1B:
Gln Lys Tyr Asn Ser Ala Pro Tyr Asn
1 5

10

{2) INFORMATICN FOR SEQ ID NO:19:

{i) SEQUENCE CHARACTERISTICS:

15 (A} LENGTH: 9 amino acids
(B} TYPE: amino acid
(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

20
(v) FRAGMENT TYPE: internal
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:19:
25 Gln Lys Tyr Thr Ser Ala Pro Tyr Thr
1 5
3 {2) INFORMATION FOR SEQ ID NO:20:
0
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
{B) TYPE: amino acid
(D)} TOPOLOGY: linear
35
{ii) MOLECULE TYPE: peptide
(v} FRAGMENT TYPE: internal
40 {xi) SEQUENCE DESCRIPTION: SEQ ID NO:20:
Gln Lys Tyr Asn Arg Ala Pro Tyr Asn
1 5
45

{2} INFORMATION FOR SEQ ID NO:21:
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 9 amino acids
50 {B) TYPE: amino acid
{D) TOPOLOGY: linear
{ii) MOLECULE TYPE: peptide

55 {v) FRAGMENT TYPE: internal
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WO 97/ 29131 PCT/ US97/ 02219

-66 - Arg Ala Ser An @y Ile Arg Asn Tyr Leu Al a 1

5 10 5 (2) INFORVATION FOR SEQ I D NO 8:

(1) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 5 amino acids 10
(B) TYPE: amygnineisd (D TOPOLOGY: linear  PCTUS97T02249 i )
MOLECULE TYPE. peptide 15 (v) FRAGVENT TYPE: internal (xi)
SEQUENCE DESCRI PTI ON: SEQ I D NG 8: Asp Tyr Ala Met H's 20

5 (2) 1 NFORMVATI ON FOR SEQ I D NGO 9: - 35- (1) SEQUENCE

CHARACTERI STI CS: (A) LENGTH 107 am no acids

(B) TYPE: am no aci | inear 30 (i)
MOLECULE TYPE: pept F’ﬁé SEQUENCE DESC%%T&E%?AE%%C@& i nt er nal (xi)
SEQUENCE DESCRI PTI O} Asp Ile @n Met Thr G n Ser
Pro Ser Ser Lgu Ser ,&F%Sew F.Q%e £ M ala 2z iy 5
10 Asp Arg Val Thr Ile Thr Cys Arg Ala Ser
Gn Ay Ile Arg Asn Tyr

{2) INFORMATION FOR SEQ ID NO:22:

io (1} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 9 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: linearx

15 (ii) MOLECULE TYPE: peptide
{v) FRAGMENT TYPE: internal
{xi) SEQUENCE DESCRIPTION: SEQ 1D NO:22:
20
Gln Gln Tyr Asn Ser Ala Pro Asp Thr
1 )
25 {2) INFORMATION FOR SEQ ID NO:23:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B) TYPE: amino acid
30 {D) TOPOLOGY: lineaxr
(ii) MOLECULE TYPE: peptide

(v} FRAGMENT TYPE: internal

35
(xi} SEQUENCE DESCRIPTION: SEQ ID NO:23:
Gln Lys Tyr Asn Ser Asp Pro Tyr Thr
b} L

40

{2) INFORMATION FOR SEQ ID NO:24:

{i)} SEQUENCE CHARACTERISTICS:

45 (A} LENGTH: 9 amino acids
(B} TYPE: amino acid
{D) TOPOLOGY: linear

50 {ii) MOLECULE TYPE: peptide
{v} FRAGMENT TYPE: internal

{xi} SEQUENCE DESCRIPTION: SEQ ID NO:24:

SUBSTITUTE SHEET (RULE 26)



40 20 25 30
Leu Ala Trp Tyr An A@n Lys Pro Gy Lys Ala Pro Lys Leu Leu Ile

35 40 45 45 Tyr Ala Ala Ser Thr
Leu Gn Ser Ay Val Pro Ser Arg Phe Ser Ay 50

55 60 Ser Ay Ser Ay Thr Asp Ragu u Thr
ITe Ser Ser @8 n pro 65 70 S

75 80 50 G u Asp Val Ala Thr Tyr Tyr Cys G n Lys
Tyr Asn Ser Ala Pro Tyr -72- 85 90
95 Ala Phe Ay Gn @y Thr Lys Val Qu Ile Lys 55

100 Glnl ¥ Tyr Ile Ser\ABagiyo) O3 Fhr

PCT/ US97/ 02219 1 5 : - 67 - (2)
I NFORVATI ON FOR SEQ | D NG 10: 5 (1) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: ¢ 12 ' ' ,s. (B) TYPE: am no acid

(D) TOPOLOGY: fﬁ‘%bﬁ“ SEQ T8 "RE°ECULE TYPE: pepti de (V)

FRAGVENT TYPE; i nt f;r, NSdauENCE CHARACTERTSTIcsSEQUENCE DESCRI PTION: SEQ I D NO: 10: -
15 A n Val 4 p)letney! sQknsedeciGdy Ay Gy Leu Val Gn Pro Ay Arg
{B) TYPE: amino acid
10 (D) TOPOLOGY: linear
{ii) MOLECULE TYPE: peptide

{v) FRAGMENT TYPE: internmal

15
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:25:
Gln Lys Tyxr Asn Arg Pro Pro Tyr Thr
1 S

20

(2) INFORMATION FOR SEQ ID NO:26:

{i) SEQUENCE CHARACTERISTICS:

25 (A} LENGTH: 9 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

30

{v) FRAGMENT TYPE: internal

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:26:
35 Gln Arg Tyr Asn Arg Ala Pro Tyr Ala

1 5

40 {2) INFORMATION FQR SEQ ID NO:27:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 12 amino acids
(B} TYPE: amino acid
{D} TOPOLOGY: linear

+ (ii) MOLECULE TYPE: peptide
[v} FRAGMENT TYPE: internal

50 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:27:
Ala Ser Tyr Leu Ser Thr Ser Ser Ser Leu Asp Asn
1 5 10

55
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1 5 10 15 Ser
Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Asp Asp Tyr 20

20 25 30 Ala Met H's Trp Val
Arg Gn Ala Pro Gy Lys Ay Leu Asp Trp Val 35

40 wo9m931 45 25 Ser Ala Ile Thr Trp Asn SerCT®SF163289 | | e
Asp Tyr Ala Asp Ser Val 50 55

60 Gu @y Arg Phe Ala Val Ser Ar9 Asp Asn Ala Lys Asn Ala Leu
Tyr 65 70 75 80
30 Leu G n Met Asn Ser Leu Ar Pro G u Asp Thr Ala Val Tyr Tyr Cys
85 {2) INFGRMATION FOR SEQ ID Thr Lys Ala Ser Tyr
Leu Ser Thr Ser Ser r L g 100

105 T‘? %H % Leu Val Thr Val Ser Ser

115 120 IO\I FOR SEQ I D NO: 11:

(i) SEQUENCE CHARACTERI pom lmear (A) LENGTH: 9 amino acids 45
(B) TYPE: amino acid TOPOLOGY: |inear (1)
MOLECULE TYPE: pept tde MARCULE TYPE: (pepr.EEAGVEI\I'I' TYPE: internal (xi)
SEQUENCE DESCRI PTI ON: SEQ | D NO 11: G n Lys Tyr Asn Ser Ala Pro

Tyr Ala 55 10 1 (v} FRAGMENT TYPE5 internal
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:28:
Ala Ser Tyr Leu Ser Thr Ser Ser Ser Leu Asp Lys
15 1 5 10
{2} INFORMATION FOR SEQ ID NO:29:
20 (1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 12 amino acids
{R} TYPE: aminoc acid
{D) TOPOLOGY: linear
25 {ii) MOLECULE TYPE: peptide
{v} FRAGMENT TYPE: internal
3 {xi) SEQUENCE DESCRIPTION: SEQ ID NO:29:
0
Ala Ser Tyr Leu Ser Thr Ser Ser Ser Leu Asp Tyr
1 5 10
35 (2) INFORMATION FOR SEQ ID NO:30:
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 12 amino acids
{(B) TYPE: amino acid
40 (D} TOPOLOGY: linear
(i1) MOLECULE TYPE: peptide

{v) FRAGMENT TYPE: internal

45
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:30:
Ala Ser Tyr Leu Ser Thr Ser Ser Ser Leu Asp Asp
1 5 10
50
{2} INFORMATION FOR SEQ ID NO:31:
{i) SEQUENCE CHARACTERISTICS:
55 {A) LENGTH: 12 amino acids
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WO 97/ 29131 PCT/ US9/ 02219

- 68 - (2) I NFORMATI ON FOR SEQ I D NO 12: 5 (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH: 9 ami no acids

(B) TYPE: am no acid (D TOPOLOGY: linear 10 (i)
MOLECULE TYEE; tide (v) FRAGMENT TYPE: inte :
(xi) SEQJE&D@ | PTION: SEQ ID NO 12: 15 a nE’ WP Arg
Ala Pro Tyr Al a I 5 20 (2) I NFORVATION FOR SEQ ID
NO 13: (i) SEQUENCE CHARACTERI Sy CS: (A) LENGTH:
9 am no acids (B) TYPE: am no acid 25 (D)
TOPOLOGY: |i near (2) Ty dmidoLEGHLE TYPE: peptide (v)
FRAGVENT TYPE: i nternalip3@ororocy: Lindati ) SEQUENCE DESCRI PTI ON: SEQ I D

NO 13: Adn Lys Tyr Gn Arg Ala Pro Tyr Thr 1

5 35 (52) | NFSRVNITROLF- CRFSEEPEHARIO, 14:

{v} FRAGMENT TYPE: internal
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:31l:

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

(2) INFORMATION FOR SEQ ID NO:32:

15
(i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 12 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: linear
20
(ii) MOLECULE TYPE: peptide
{v) FRAGMENT TYPE: internal
25 {xi)} SEQUENCE DESCRIPTION: SEQ ID NO:32:
Ala Ser Tyr Leu Ser Thr Ser Ser Ser Leu His Tyr
1 5 10
30

{2) INFORMATION FOR SEQ ID NO:33:
(i} SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 12 amino acids
35 (B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
40 {v) FRAGMENT TYPE: internal
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:33:
Ala Ser Phe Leu Ser Thr Ser Ser Ser Leu Glu Tyr
45 1 5 10
{2) INFORMATION FOR SEQ ID NO:34:
50 (i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 12 amino acids
{B} TYPE: amino acid
{D) TOPOLOGY: linear

55 (ii) MOLECULE TYPE: peptide
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(i) SEQUENCE CHARACTERI STICS: 40 (A) LENGTH: 9 anino acids

(B) TYPE: am no acid (D) TOPOLOGY: i near (i)
MOLECULE TYPE: peptide 45 (v) FRAGMVENT TYPE: internal
(xi) SEQUENCE DESCRIPTION: SEQ ID NO 14: 50 G@n Lys Tyr Ser Ser Al a
Pro Tyr ,Thr woemeist 1 5 . (2) | NFORVATRPCIUSYTDRZZZEQ | D
NG 15: 55 WO 97/ 29131
PCT/ US97/ 02219 5 -69 - (1)
SEQUENCE CHARACTERI STI CS: (AY’LENGTH 9 amino aci ds
(B) TYPE: am no acid (D TOPOLOGY: linear 5 (i)
MOLECULE TYPE: peptoi\fd (v FRACL-‘NEI\FI' TYPE: internal 10 (xi)
SEQUENCE DESCRI PTI ."?S’EQGV‘B“NHPFS:Q“““*‘ G@n Lys Tyr Asn Ser Ala Pro
Tyr Thr 1(xi) SEQUENCE DESCRPPTI®R: SEQ ID NO:34:
5
Ala Ser Tyr Leu Ser Thr Ala Ser Ser Leu Glu Tyr
1 5 10
10 {2) INFORMATION FOR SEQ ID NO:35:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 12 amino acids
(B} TYPE: amino acid
15 (D) TOPOLOGY: linear
{ii) MOLECULE TYPE: peptide
(v} FRAGMENT TYPE: internal
20
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:35:
Val Ser Tyr Leu Ser Thr Ala Ser Ser Leu Asp Asn
1 5 10
25
{2) INFORMATION FOR SEQ ID NO:36:
{i) SEQUENCE CHARACTERISTICS:
30 ({A) LENGTH: 321 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: double
{D)} TOPOLOGY: linear
35 {ii} MOLECULE TYPE: cDNA
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:36:
0 GACATCCAGA TGACCCAGTC TCCATCCTCC CTGTCTGCAT CTGTAGGGGA CAGAGTCACC 60
4
ATCACTTGTC GGGCAAGTCA GGGCATCAGA AATTACTTAG CCTGGTATCA GCAARAACCA 120
GGGAAAGCCC CTAAGCTCCT GATCTATGCT GCATCCACTT TGCAATCAGG GGTCCCATCT 180
45 CGGTTCAGTG GCAGTGGATC TGGGACAGAT TTCACTCTCA CCATCAGCAG CCTACAGCCT 240
GAAGATGTTG CAACTTATTA CTGTCAAAGG TATAACCGTG CACCGTATAC TTTTGGCCAG 300
50 GGGACCAAGG TGGAAATCAA A 321
{2) INFORMATION FOR SEQ ID NO 37:
{i) SEQUENCE CHARACTERISTICS:
55 {A) LENGTH: 363 base pairs
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(2) | NFORMATI ON FOR SEQ I D NO | 6; (i) SEQUENCE CHARACTER! STI CS:

(A) LENGTH. 9 am no acids 20 (B) TYPE: am no acid
(D) TOPOLOGY: |i near (i) MOLECULE TYPE: peptide 25 (v)
FRAGVENT TYPE: i nternal (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 16:
Gn Lys Ty rg Ala Pro Tyr Thr 30 1 (2)
| NFORMATI ok(‘é@’ééq ID NO. 17: 35 (i) SEQUENCE m@?fﬁ%’@ﬁ‘&sz
(A) LENGTH: 9 ami no acids (B) TYPE: ami no acid
(D TOPOLOGY: linear 40 (ii) MOLEGUBE TYPE: peptide (v)
FRAGVENT TYPE: i nternal (xi) SEQUENCE DESCRI PTION: SEQ I D NO 17:
45 A n Lys Ty MRE:Sesrcldi@ alPio Tyr Tyr 1
5 50 (2) | NFORVATI ON{PORRNDEINES SO doehle (1) SEQUENCE
CHARACTERI STI CS: (D} TOPOLOGY: Mn®d8ENGTH: 9 ami no aci ds
(B) TYPE: agi no a?i‘d 55 1~$D) TOPOLOGY: | i near

1i) MOLECULE TYPE: cDNA

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:37:

10 GAGGTGCAGC TGGTGGAGTC TGGGGGAGGC TTEGTACAGC CCGGCAGGTC CCTGRGACTC 60
TCCTGTGCGG CCTCTGGATT CACCTTTGAT GATTATGCCA TGCACTGGGT CCGGCAAGCT 120
CCAGGGAAGG GCCTGGAARTG GGTCTCAGCT ATCACTTGGA ATAGTGGTCA CATAGACTAT 180

15 GCGGACTCTG TGGAGGGCCG ATTCACCATC TCCAGAGACA ACGCCAAGAA CTCCCTGTAT 240
CTGCAAATGA ACAGTCTGAG AGCTGAGGAT ACGGCCGTAT ATTACTGTGC GAAAGTCTCG 100
TACCTTAGCA CCGCGTCCTC CCTTGACTAT TGGGGCCAAG GTACCCTGGT CACCGTCTCG 360

20
AGT 363
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Y\D7(9)_7 / 291313["!"‘ I"l"(l""}",MHEULE TYPE: peptide (v) ESRI\/GL\J/E%/ '(I)'\Z/I%ég
[ 5 ¢ L w (xi)* SEQUEN

i nt ernal CE DESCRI PTION: SEQ I D NO | 8: An
Lys Tyr Asn Ser Ala Pro Tyr Asn 1 5 10 (2)

| NFORVATI ON wélgsdisi | D NO 19: (i) SEQUENCE CHARACTERYMARRNS: 15
(A) LENGTH. 9 am no aci ds (B) TYPE: am no acid

(D) TOPOLOGY: |i near (ii) MOLECULE, TYPE: peptide 20 (v)
FRAGVENT TYPE: i nternal (xi) S CE DESCRI PTION: SEQ | D NO 19:
25 G n Lys Tyr Thr Ser Ala Pro Tyr Thr 1 5
(2) I NFORVATI ON FOR SEQ I D NO 20: 30 CLAIMS (i) SEQUENCE

CHARACTERI STI Cs: (A) LENGTH: 9 ami no acids

(B) TYPE: am no acid (D) . TOPOLOGY: i (i)

MOLECULE TYPE: peptide  Anisolated human antibody, or an antigenﬂ)?x?‘{ingg pSonion thereof, that |
dissociates from human TNFo with a K4 of 1 x 10-8 M or less and a K ¢ rate constant
5 of 1 x 10-3 5! or less, both determined by surface piasmon resonance, and neutralizes
human TNFo: cytotoxicity in a standard in virro L929 assay with an [Cgg of 1 x 107 M
or less.

2. The isolated human antibody, or antigen-binding portion thereof, of claim
10 1, which dissociates from human TNFa with a K¢ rate constant of 5 x 104 s-t or less, .

3. The isolated human antibody, or antigen-binding portion thereof, of claim
1, which dissociates from human TNFa with a K¢ rate constant of 1 x 104 s-! or less.

15 4, The isolated human antibody, or antigen-binding portion thereof, of claim
1, which neutralizes human TNFa cytotoxicity in a standard in vitro L929 assay with an
ICs0 of 1 x 10-8 M or less.

5. The isolated human antibody, or antigen-binding portion thereof, of claim
20 1, which neutralizes human TNFa. cytotoxicity in a standard in vitro L929 assay with an
ICs0 of 1 x 109 M or less.

6. The isolated human antibody, or antigen-binding portion thereof, of claim
1, which neutralizes human TNFa cytotoxicity in a standard in virro L929 assay with an
25 ICs90f5x 1010 M or less,

7. The isolated human antibody, or antigen-binding portion thereof, of claim
1, which is a recombinant antibody, or antigen-binding portion thereof.

30 8. The isolated human antibody, or antigen-binding portion thereof,, of claim
1, which inhibits human TNFa-induced expression of ELAM-1 on human umbilical

vein endothelial cells.

9. An isolated human antibody, or antigen-binding portion thereof, with the
35 following characteristics:
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(v) FRA ' al 40 (xi) SEQUENCE DESCRI PTION: SEQ I D
NO: 20; Gt‘mll-!“'mlmgﬂﬂwr Asn Arg Ala Pro Tyr Asn 1
« (2) &N :

5 45 PORNITI &N FOR SEQ I D NO 21: (1) SEQUENCE
CHARACTERI STI CS: (A) LENGTH: 9 amino acids 50

(B) TYPE: ' | d (D) TOPOLOGY: linear permsemoazidii) -
MOLECULE T%E?qggi’t I de 55 (v) FRAGVENT TYPE: internal WO
97/ 29131 PCT/ US97/ 02219

- 71 - (xi) SEQUENCE DESCRI PTI €f8-SEQ | D NO 21: dn
Lys Tyr Asn Ser Ala Ala Tyr Ser 5 1 5 (2)

| NFORVATI ON FOR SEQp) [ishdiates f TNF ﬁi‘h%%% SSOROET LhiGe:

(A) LENGTH. 9 ami noaja.?l front Human By TYER am no aci dERbs orless

(D) TOPOLOGY: I8 ﬁggqmmeéjl?y 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,
5 4,5, 7 or 8 or by one to five conservative amino acid substitutions at positions 1, 3, 4, 6,

7, 8 and/or 9;

¢) has a heavy chain CDR3 domain comprising the amino acid sequence of SEQ
ID NO: 4, or modified from SEQ ID NO: 4 by a single alanine substitution at position 2,
3.4,5,6,8,9,100r 11 or by one to five conservative amino acid substitutions at

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

10,  The isolated human antibody of claim 9, or an antigen-binding portion
thereof, which dissociates from human TNFa with a K¢ rate constant of 5 x 104 sl or

less.
15
11.  The isolated human antibody of claim 9, or an antigen-binding portion
thereof, which dissociates from human TNFo with a K¢ rate constant of 1 x 104 51 or
less.
20 12. Anisolated human antibody, or an antigen-binding portion thereof, witha

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 with a heavy chain variable region (HCVR)
having a CDR3 domain comprising the amino acid sequence of SEQ ID NO: 4, or

25 modified from SEQ ID NO: 4 by a single alanine substitution at position 2, 3,4, 5, 6, 8,
9,100r11.

13.  The isolated human antibody, or an antigen-binding portion thereof, of
claim 12, wherein the LCVR further has a CDR2 domain comprising the amino acid
30 sequence of SEQ ID NO: 5 and the HCVR further has a CDR2 domain comprising the
amino acid sequence of SEQ ID NO: 6.

14.  The isolated human antibody, or an antigen-binding portion thereof, of
claim 13, wherein the LCVR further has CDR1 domain comprising the amino acid
35 sequence of SEQ ID NO: 7 and the HCVR has a CDR1 domain comprising the amino
acid sequence of SEQ ID NO: 8.
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WE pept i de (v) FRAGMENT TYPE: i nternal
(XI) SE SEQ I D NG 22: 20 A@n dn Tyr Asn Ser

Ala Pro Asp® Tht " 5 25 (2) I NFORVATION FOR SEQ I D
NO 23: (1) SEQJENCE CHARACTERI STI CS: (A) LENGTH: 9
am no aci ds wo 9729131 (B) TYPE: am no acid 30 PCT/USOTA2219 '
TOPOLOGY: |i near (i1) MOLECULE TYPE: peptide (v)
FRAGVENT TYPE: internal 35 (xi) SEQUENCE DESCRI PTI ON: SEQ I D

NO: 23: Adn Lys Tyr Asn Ser Asp Pr&’ Tyr Thr 1

5 40 (2) 1 NFORMATI ON FOR SEQ | D NG 24: (i) SEQUENCE
CHARACTERI STI CS: 45 (A) LENGTH: 9 amino acids

(B) TYPE: am no acid

MOLECULE TYPE: peptidy  Anisolated %%QM&%%W” thereof, bidh Bxi

SEQUENCE DESCRI ﬂ:gﬁtghamge@ hl¢yegion ( ) comprising the amino acid sequence of SEQ ID NO:
1 and a heavy chain variable reglon (HCVR) comprising the amino acid sequence of

5 SEQIDNO:2.

16.  The isolated human antibody of claim 15, which has an IgG1 heavy chain
constant region.

10 17.  The isolated human antibody of claim 15, which has an IgG4 heavy chain
constant region.

18.  The isolated human antibody of ciaim 15. which is a Fab fragment.

15 19.  The isolated human antibody of claim 15, which is a single chain Fv
fragment.

20.  Anisolated human antibody, or an antigen-binding portions thereof, with

a light chain variable region (LCVR) having a CDR3 domain comprising an amino acid

20 sequence selected from the group consisting of SEQ ID NO: 3, SEQ ID NO: 11, SEQID
NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: {5, 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: 26 or with a
heavy chain variable region (HCVR) having a CDR3 domain comprising an amino acid

25 sequence selected from the group consisting of SEQ ID NO: 4, SEQ ID NO: 27, SEQID
NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 32, SEQ ID
NO: 33 and SEQID NO: 34.

21. A recombinant human antibody, or antigen-binding portion thereof, that
30 neutralizes the activity of human TNFa but not human TNF.

22, The recombinant human antibody, or antigen-binding portion thereof, of
claim 21, which also neutralizes the activity of chimpanzee TNFa and at least one
additional primate TNFa selected from the group consisting of baboon TNFa, marmoset

35 TNFu, cynomolgus TNFa and rhesus TNFa.
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_72 - “luyuw Tyr Ile Ser Ala Pro Tyr Thr 1
FOR SEQ I D NQO 25: (i) SEQUENCE

CHARACTERI STI Cs: (A) LENGTH: 9 ami no acids

(B) TYPE: ofag! d 10 (D) TOPOLOGY: linear permssmoaibii)
MOLECULE T peEpPti de (v) FRAGVENT TYPE: internal 15

(xi) SEQJENCE DESCRI PTION: SEQ I D NO 25: @n Lys Tyr Asn Arg Pro
Pro Tyr Thr 1 5 20-80- (2) | NFORMATION FOR SEQ I D
NG 26: (1) SEQUENCE CHARACTERI STICS: 25 (A) LENGTH:

_?_ C]%g_rC]%YaC: ds 23.  The recﬁﬁbml?(ﬁﬁmai&?l{irﬁbd Cor@én anngen-bmdmg poméxpﬁ'nere?f)
. line
FRAGVENT TYPE: afr?ﬁ"@?ﬁa?"h"’ha‘g"‘)’““w E‘é%\ﬁ&‘ g SEQ I D NO 26: .
35 Gn Arg Tyr Asn Arg Ala Pro Tyr Al a 1 5
24.  The recombipant human antibody, or an antigen-binding portion thereof,
5 ofclaim 22, which also neutralizes the activity of pig TNFa.

25.  Anisolated nucleic acid encoding 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

10  substitutions at positions 1, 3, 4, 6, 7, 8 and/or 9.

26.  The isolated nucleic acid of claim 25, which encodes an antibody light
chain variable region (LCVR).

15 27.  Theisolated nucieic acid of claim 26, wherein the CDR2 domain of the
antibody LCVR comprises the amino acid sequence of SEQ ID NO: 5.

28.  The isolated nucleic acid of claim 27, wherein the CDR1 domain of the
antibody LCVR comprises the amino acid sequence of SEQ ID NO: 7.
20
29.  Anisolated nucleic acid encoding 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.
25
30. The isolated nucleic acid of claim 29, which encodes an antabody heavy
chain variable region (HCVR).

31.  The isolated nucleic acid of claim 30, wherein the CDR2 domain of the
30 antibody HCVR comprises the amino acid sequence of SEQ ID NO: 6.

32.  The isolated nucleic acid of claim 31, wherein the CDR1 domain of the
antibody HCVR comprises the amino acid sequence of SEQ ID NO: 8.

35 33.  Anisolated nucleic acid encoding a CDR3 domain comprising an amino
acid sequence selected from the group consisting of: SEQ ID NO: 3, SEQ ID NO 4,
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(2) INFCRIVATIO\I ID NO. 27: 40 (1) SEQUENCE
CHARACT w \ (A) LENGTH 12 am no aci ds
YPE:

(B) TYP (D) TOPOLOGY: linear 45 (i)
MOLECULE T pept | de (v) FRAGVENT TYPE: internal 50 (xi)
SEQUENCE DESgble¥Ad1$iN: SEQ | D NO 27: Al a Ser Tyr [PEEAUSIO2II Ser
Ser Ser Leu Asp Asn I 5 10 55
WD 97/ 29131 _e1. PCT/ US97/ 02219
- 73 - (2) | NFORMATI ON FOR SEQ I D NO 8k (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH 12 amino acids 5 (B)
TYPE: anmino aci cﬁEQIDNO 11, SEQ ID NOs 1ZFEQ.INO: 1 3,8EQ ID NO: 14, SEQ ID Np: 15,
MOLECULE TYPE: BIRO: 16, s 1D NOY )1 7/ SR$3-ND: T¥REQ IDNe): 19SEQ ID NO: 20, (Xi)
SEQUENCE DESCR FéE NO- 2, Eg\fﬁﬁ% 22, SE

Q ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25,

SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30,
5 SEQID NO-: 31, SEQ ID NO: 32, SEQ ID NO: 33 and SEQ ID NO: 34.

34.  Anisolated nucieic acid encoding an antibody light chain variable region
comprising the amino acid sequence of SEQ ID NO: 1.

10 35.  The isolated nucleic acid of claim 34, which encodes the antibody light
chain variable region and an antibody light chain constant region.

36.  The isolated nucleic acid of claim 35, which is in a recombinant
expression vector.
15 '
37.  Anisolated nucleic acid encoding an antibody heavy chain variable
region comprising the amino acid sequence of SEQ ID NO: 2.

38.  The isolated nucleic acid of claim 37, which encodes the antibody heavy
20 chain variable region and an antibody heavy chain constant region.

39.  The isolated nucleic acid of claim 38, wherein the antibody heavy chain
constant region is an IgG1 constant region.

25 40.  The isolated nucleic acid of claim 38, wherein the antibody heavy chain
constant region is an IgG4 constant region.

41.  The isolated nucleic acid of claim 38, which is in a recombinant
expression vector.
30
42. A recombinant expression vector encoding:
a) an antibody light chain having a variable region comprising the
amino acid sequence of SEQ ID NO: 1; and
b) an antibody heavy chain having a variable region comprising
35 the amino acid sequence of SEQ ID NO: 2.
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Tﬂl\lﬂ\ﬂ lmmm| oﬁerpogerSEge{DLﬁé 93':0 ng w0 (i)1 SEQUENCE °

CHARAOTERI SYICs: ¢ (A) LENGTH 12 am no acids

(B) TYPE: am no acid (D TOPOLOGY: linear 25 (i)
MOLECULE TX¥&arsuest i de (v) FRAGMVENT TYPE: i nt epggiuss7nzzie :
(xi) SEQUENCE DESCRI PTION. SEQ I D NO 29: 30 Ala Ser Tyr Leu Ser
Thr Ser Ser Ser Leu Asp Tyr 1 82 5 10
35 (2) | NFORVATI ON FOR SEQ I D NG 30: T C ) SEQUENCE

CHARACTERI STI CS: (A) LENGTH: 12 am no aci ds

(B) TYPE: amino aci4B.40 Ahostcelli mto wh(cﬁ))hemm\it expraseian vector of claim 42 has
MOLECULE TYPE: B@W° (v) FRAGVENT TYPE: internal 45
(xi) SEQUENCE I%\I SEQ | D NG 3 Ala Ser Tyr Leu Ser Thr

Ser Ser Ser Leu Asp Asp 5 10 50
(2) | NFORMATI ON FCRMSEQ A Bretiiod oﬁymhesqzmg a human (ahfibodlr Qudt binds RiBARATNER STI CS:
55 5 é&hpﬁsﬁlﬂ%ﬂﬁh@ Hbd1 Qe Gt cqﬁm 43 in a culture medium until a human

antibody that binds human TNFa is synthesized by the cell.

45. A pharmaceutical composition comprising the antibody, or antigen-
binding portion thereof, of any of claims 1-24, and a pharmaceutically acceptable
10 carrier.

46.  The pharmaceutical composition of claim 45, which further comprises at
least one additional therapeutic agent for treating a disorder in which TNFa activity is
detrimental.

15

47. A method for inhibiting human TNFa activity comprising contacting
human TNFa with the antibody, or antigen-binding portion thereof, of any of claims
1-24 such that human TNFa activity is inhibited.

20 43. 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 the antibody, or antigen-binding portion thereof, of
any of claims 1-24 such that human TNFa activity in the human subject is inhibited.

25 49.  The method of claim 48, wherein the disorder is sepsis.

50.  The method of claim 49, wherein the antibody is administered 1o the
human subject together with the cytokine interleukin-6 (IL-6) or is administered to a
human subject with a serum or plasma concentration of IL-6 above 500 pg/ml.
30
51.  The method of claim 48, wherein the disorder is an autoimmune disease.

52.  The method of claim 51, wherein the autoimmune disease is selected

from the group consisting of rheumatoid arthritis, rheumatoid spondylitis, osteoarthritis
35 and gouty arthritis.
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Y\$49-7 / Zﬂm“‘ “\I“ I““ “l‘l " l!/c{ TYPE: am no acid (B)CT{I'EJJE?J?/O%\Z/Zlg

i near * "(i i) ECULE TYPE: peptide 5 (v) FRAGVENT
TYPE: internal (xi) SEQUENCE DESCRI PTION: SEQ ID NG 31: 10

Ala Ser Tyr wedndfky Thr Ser Phe Ser Leu Asp Tyr 1 pCTIUS9 02219 5
10 (2) I NFORVATION FOR SEQ I D NG 32: 15 (i) SEQUENCE
CHARACTERI STI Cs: (A) LENGTH 12 am no acids N
(B) TYPE: amino acid (D) TOPBYOGY: |inear 20 (i)
MOLECULE TYPE: peptide (v) FRAGVENT TYPE: i nternal (xi)

SEQUENCE DESCRI PTI ONs3 SEQmanéﬁ?oéafcxmmsx whereinthéautSitnmohe dlsSate %esrenfglaa Ser

Ser Ser Leu His Tyr
(2) 1 NFORMATI ON f“-’éé”%ﬁ@”l’ |5°'P§€§“§5 of an allergy, m“mP?‘? Selespsis pipimmens digbatesy STI Cs:
(A) LENGTH: 12 anioiromans wigiti3and nephrotic syndrofg) TYPE: amino acid

5 54.  The method of claim 48, wherein the disorder is an infectious disease.

55.  The method of claim 48, wherein the disorder is transplant rejection or
graft-versus-host disease.

10 56.  The method of claim 48, wherein the disorder is a malignancy.
57.  The method of claim 48, wherein the disorder is a pulmonary disorder.

58.  The method of claim 48, wherein the disorder is an intestinal disorder.
15

59.  The method of claim 48, wherein the disorder is a cardiac disorder.

60.  The method of claim 48, wherein the disorder is selected from the group
consisting of inflammatory bone disorders, bone resorption disease, alcoholic hepatitis,
20  viral hepatitis, fulminant hepatitis, coagulation disturbances, burns, reperfusion injury,
keloid formation, scar tissue formation, pyrexia, periodontal disease, obesity and
radiation toxicity.

61.  Use of the antibody, or antigen-binding portion thereof, of any of claims
25 1-24 in the manufacture of 2 medicament for the treatment of a a disorder in which
TNFa activity is detrimental.
62.  The use of claim 61, wherein the disorder is sepsis.
30 63.  The use of claim 62, wherein the antibody is administered to the human
subject together with the cytokine interieukin-6 (IL-6) or is administered to a humnan

subject with a serum or plasma concentration of IL-6 above 500 pg/ml.

64.  The use of ciaim 61, wherein the disorder is an autoimmune disease.
35
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oo O S BBl o S 10 10 B

Ala Ser Phe Leu Ser Thr Ser Ser Ser Leu GQu Tyr 45 1 5
10 (2) | NFORMATION FOR SEQ I D NO: 34: 50 (i) SEQUENCE
CHARACTERI (A) LENGTH: 12 am no acid

(B) TYPE: Wokro | (D) TOPOLOGY: |inear PELUSSMO219
MOLECULE TYPE; peptide WD 97/ 29131

PCT/ US97/ 02219 -84 - - 75 -

(v) FRAGMVENT TYPE: internal (xi) SEQUENCE DESCRI PTION: SEQ I D

N 34 5 5 8.2 Shieulibrdth LR Bk 5y j n?ﬁfd 5ot o,

NO: 35 group consisting of rheumatoid art%.nus. rheumato it1s, osteoarthritis and gouty
arthritis.

(i)

5 66.  The use of claim 64, wherein the autoimmune disease is selected from the
group consisting of an allergy, multiple sclerosis, autoimmune diabetes, autoimmune
uveitis and nephrotic syndrome.

67.  The use of claim 61, wherein the disorder is an infectious disease.

10
68.  The use of claim 61, wherein the disorder is transplant rejection or graft-
versus;—host disease.
69.  The use of claim 61, wherein the disorder is a malignancy.
15
70.  The use of claim 61, wherein the disorder is a pulmonary disorder.
71.  The use of claim 61, wherein the disorder is an intestinal disorder.
20 72.  Theuse of claim 61, wherein the disorder is a cardiac disorder.

73.  Theuse of claim 61, wherein the disorder is selected from the group
consisting of inflammatory bone disorders, bone resorption disease, aicoholic hepatitis,
viral hepatitis, fulminant hepatitis. coagulation disturbances. burns, reperfusion injury,

25 keloid formation, scar tissue formation, pyrexia, periodontal disease, obesity and
radiation toxicity.
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(1) SEQUENCE CHARACTERI STI CS:
(B) TYPE: am no acid 15
MOLECULE TYPE: peptide (v) FRAGMVENT TYPE:
(xi) SEQUENCE. DESCRI PTI ON: SEQ I D NO 35:
O WEB13As 5

(2) | NFORMATI ON FOR SEQ I D NO 36:

30

Ala Ser Ser L

(A) LENGTH 321 base pairs

acid (C) STRANDEDNESS: doubl e

| inear 35 (11) MOLECULE TYPE: cDNA (xi) SEQUENCE
DESCRI PTION: SEQ I D NO 36: GACATCCAGA TGACCCAGTC TCCATCCTCC
CTGTCTGCAT CTGTAGGGGA CAGAGTCACC 60 40 ATCACTTGTC GGGCAAGTCA
GGGCATCAGA AATTACTTAG CCTGGTATCA GCAAAAA 120 GGGAAAGCCC

CTAAGCTCCT GATCTATGCT GCATCCACTT TGCAATCA
CGGITCAGIG GCAGTGGATC TGGGACAGAT TTCACTCTCA CCATCAGCAG CCTACAGCCT
ATAACCGTIG CACCGT. ATAC TTTTGECCAG

GAAGATGITG CAACTT.

CCCATCT

internal 20

(A) LENGTH: 12 am no aci ds

(D) TOPOLOGY: i near (i)

Val Ser Tyr Leu Ser Thr

PCT/US97/02219 25 -

(i) SEQUENCE CHARACTERI STI CS:

(B) TYPE;, nucleic

(D) TOPOLOGY:

GGGACCAAGG TGGAAQ] R S - A
(2) | NFORMATI ON FR SEQ I'D:NO 37+ = » + + + + - (1) SEQENCE CHARA
(B|=LENGTH 1363 base pairs | 1111 §
LT S
R T IS

e T T TS
S R
I D
R Q...
L S £ .o
L e ¢ o -
L T < e
T T, X e
B v v e e s el s s e e e e e e o - -
B v e e e e s e e s e e e e e e
R Mool
OF =« « o v o h s e e s e e e e e e e e [ o
O« v v e e e e s e e e e e e e e e O = s & « e .
; .................... Mo - - .
................... b~

K e e T ——
H s s s s s e e e e e e e e e e e e S L
P e e e e e e e e e e e e e e e e ool
el T ol
e - e 2ol
I T
QU --------------------------
L 2 T T T S D
S S mo.oolll
IR < - -
L T T T S © . e e

A (9]

s
S oo
R T L
Do e e e e e e e e e e e e e e e e e oo
L T oR
Q r e s e e e e e e e e e e e e o -,
© -l DI e
H oo o o vt st e e d e e e e e e e L
R S -l
4 .........................
A o .l
e T S
T T o
e, - .
Lo T T o L
WL DDl e
<
B v o v s e e L e e e e e e e e S
b T S Ll
O v e e v a e s e e e e e e e e e R
R T T T A
O a ..l
aﬂvmwvma\onmﬂObru\vm .
SHEZSEEEnBEESROREERCE S223ugg
21 dAe A ARGl gl T AR m~r oo o
Dapdaan a3 8 BRfeoir:
g{lﬂ>§g> §~1>g§3>>>33 SS ﬁEEEEEE
5 5 55 AN oo
S3383838%8

SUBSTITUTE SHEET (RULE 26)

180 45

240
300
321 50

CTERI STHCS:

Figure



WO 97/ 29131
- 76 -

STRANDEDNESS: doubl e
MOLECULE TYPE: cDNA

nucl eic acid

(B) TYPE:
(D) TOPOLOGY:

PCT/ US97/ 02219

_ (O
| i near 5
(xi) SEQUENCE DESCRI PTION: SEQ I D NO 37:

(ii)

GAGGTGCACGC TCH¥PERABITC TGGGGGAGEC TTGGTACAGC CCGGCAGGTC CCTGaemsgr/6221560 10

TCCTGTGCGEG CCTCTGGATT CACCTTTGAT GATTATGCCA TGCACTGGEGT CCGGCAAGCT
CCAGGGAAGG GCCTGGAATG GGTCTCAGCT ATCACTTGGA ATAGTGGTCA CATAGACTAT
GCGGACTCTG TGGAGGEGECCG ATTCACCATC TCCAGAGACA ACGCCAAGAA CTCCCTGTAT
CTGCAAATGA ACAGICTGAG AGCTGAGGAT ACGGCCGTAT ATTACTGIGC GAAAGICTCG
TACCTTAGCA CCGCGTCCTC CCTTGACTAT TGGGGECCAAG GTACCCTGGT CACCGTCTCG

AGT
WO 97/ 29131

PCT/ US97/ 02219

CBR 13
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CLAI M5 1. An isol ated human anti body, or an

anti gen-bi nding portion thereof, that di ssoci ates from human TNF[ err]
with a Klerr] of I x 10[err] Mor less and a Klerr] rate constant 5 of 1
x 10[err] s[err] or less, both determ ned by surface plasnon resonance, and
neutrali.zes ywgoypefdyman TNF[err] cytotoxicity in a standar degrussntzzes L929
assay with an ICerr] of 1 x 10[err] M or |ess. 2.

The isol ated human anti body, or antigen-binding portion thereof, of claim
10 1, which dissociates fromhuman TNF[erghiawth a Klerr] rate constant of

5 x 10[err] s[err] or |ﬁf¥h

anti body, or antigen-bi

di ssoci ates from human T
s[err] or less. 15

ant i gen-bi ndi ng portion
TNF[err] cytotoxicity iJ

ICerr] of 1 x 10[err]§h@

anti body, or antigen-bj
neutral i zes human TNF[8r
with an IC[err] of
i sol ated hunman anti body,

[~}

£h

1

1, which neutralizes hun
L929 assay with an 25

8.
claim

The i sol ated hunangant.i bady, .

-----------

0 . .
aing pqrtion ghereofm of- clairm -
MFferc]. with aKlerr
-The t sol at e® hunman- ant i"bod

.4-..

.......

er.eof., .of .claim.:

-----------

-------

........

...........

| @ err} of 5-.x-20ferr
The isol ated human antibgdy; or. anti.ger- bi:ndgng portioh t hereof,
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a) dissociates fromhuman TNF[err] with a Klerr] rate constant of 1 Xx
10[err] s[err] or |ess, as determ ned by surface plasnon resonance;

b) has a light chain CDR3 domain conprising the am no acid sequence of SEQ
IDNO 3, or nodified fromSEQ ID NGO 3 by a single alanine substitution at
position 1, woodretas 7 or 8 or by one to five conservative rrvuse7eis
substitutions at positions 1, 3, 4, 6, 7, 8 and/or 9; c)
has a heavy chain CDR3 domain conprising the am no acid sequence of SEQ

ID NO 4, or nodified fromSEQ ID NGO 4 by a single alanine substitution at
position 2, 3, 4, 5 6,8, 9, 10 or 11 or by one to five conservative
am no acid substitutions at 10 positions 2, 3, 4, 5 6, 8,9, 10, Il and/or
12. 10. The isolated human anti body of claim9, or an

ant i gen-bi ndi ng portion t hereof, whiggh di ssociates from human TNF[err]
with a Kl[err] rate constant of 5 x 10[err] s[err] or | ess. 15

11. The isol ated human anti body of claim9, or an antigen-binding portion
t hereof, which dissociates fromhunman TNF[err] with a Klerr] rate constant
of 1 x 10[err] s[err] or | ess. 20 12. An i sol ated human
antibody, or an antigen-bjndiing ;portion:therePf; wth:a :: light cgfin
vari abl e region (LCVR) hawing a-CDR3-domai m cenpri si.ng .t he am no aci
sequence of SEQ ID NO 3,Eof inpditfied from SEQ 1D NQ 3 by a single a anine
substitution at position s,-4,-5, -7 er- 8,- andawi th. a heavy. chain varisbl e
regi on (HCVR) havi ng,a. CDR3 fdmain; cofpr§si ng: the ;am:no acid sedlience
of SEQID NG 4, or 25 m®dified fr-om-SEQ I D #Q -4- by- a si-ngl e al ani
substitution at position,.3,.4,.5, .6, .8, . = . 9,10 qr:11;
13. The isol ated humapg, ' Lgen-binding portion thereof,

of clai m 12, wher e the TCVRLFThE’ hal aCDR2; doimdi J} conprising the
am no acid 30 sequence

SEQ I-D NG .5.and the. HCVR furthern has a CDR2
domain conprising thg 22 am jn% aci d 'sequencg of SEQ LB NOj 6

14.  The isol ated hunarj@ant i body -or -an<aatigen-bi ndi ig- podtion t hereof,

- . [-4 o s PPN s e « - : : H
of claim 13, whgrefft,thé LCVR further hds CORL dormain gonprising the
am no acid 35 sequence G:SEQ 1D NGO -7 and-t he -HOWR-has a -CIPRI donai n
conprising the anmino  gmacid sequéhce df : SERJID N0 8.. & WD
97/ 29131 RN - - - = I T T T T R
PCT/ US97/ 02219 R S Mosos e e e .
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-79 - 15. An isol ated human anti body, or an antigen binding
portion thereof, with a | i ght chain variable region (LCVR) conprising
the ami no acid sequence of SEQ I D NG 1 and a heavy chain variable
region (HCVR) conprising the amino acid sequence of 5 SEQID NO 2.

16. The i sol@le9gesfp/man anti body of claim15, which has an

chain constant region. 10 17. The isol ated human’an I"body
of claim 15, which has an | g&4 heavy chain constant region.

18. The isolated human anti body of claim15. which is a Fab fragnent. 15
19. The isol ated human anti body of claim 15, which is a single chain Fv
fragnent. 20. An isol ated human anti body, or an

anti gen-bi ndi ng portions thereof with a light chain variable region
(LCVR) having a CDR3 domain conprising an amno acid 20 sequence sel ected
fromthe group consisting of SEQ ID NO 3/1BEQ ID NO 11, SEQID NO

12, SEQ ID NO 13, SEQID NGO 14, SEQID NGO 15, SEQID NO 16, SEQ ID

NO 17, SEQID NO 18, SEQID NO 19, SEQID NO 20, SEQID NGO 21, SEQID
NO 22, SEQID NGO 23, SEQID NGO 24, SEQID NO 25. SEQID NO 26 or with
a heavy chain variable region (HCVR) having a CDR3 domai n conpri sing
an am no acid 25 sequence selected fromthe group consisting of SEQ I D NO
4, SEQID NO 27, SEQID NO 28, SEQID NO 29, SEQ ID NO 30, SEQID
NO 31, SEQ ID NO 32, SEQ 1D NO 33 and SEQ I D NO .
21. A reconbi nant human anti bo or antigen-bi ndi ng p)rgon t her eof
that 30 neutralizes the activity O n TNF[err] but nét_human TNFRerr].
22. The reconbi nant huna ti body, or i gen- bi ndi ng rtion théeeof,
of claim 21, which als@l neutralizes the (vity of | c& npan P\Fa
and at | east one addi nal primate TNF[err] | ected fromt oup
consi sting of baboon TNF/@r], marnoset 35 TNF[err], )@I Os TNF[& r]
and rhesus TNF[err]. O . g T
- e
o2 & s
e 1
" 25 b
@
. : (&}
O -5 §
L N 3
22 ¢« %
mE&E %
v < T o
o L2
<
3 8 =
R
e tt
I { 1 { 1 )
4 o N o - o
o O (o)

OD 570/630 nm

SUBSTITUTE SHEET (RULE 26)



WO 97/ 29131

PCT/ US97/ 02219 80 -

23. The reconbi nant human anti body, or an anti gen-bi nding portion

t her eof of claim 22, which also neutralizes the activity of canine
TNF[ err].. 24. The reconbi nant human anti bodypeyi:

ant i gen- bi nd?vr?gg"g?)l?%i on thereof, 5 of claim22, which also neustgﬁigﬁzl”zes t he
activity of pig TNF[err]. 25. An isol ated nucleic acid
encoding a light chain CDR3 domain conprising the am no acid sequence
of SEQID NGO 3, or nodified fromSEQ ID NO 3 by a single al ani ne
substitution at position 1, 4, 5 7 or 8, or by one to five conservative
amno acid 10 substitutions at positions 1, 3, 4, 6, 7, 8 and/or 9.

26. © The isolated nucleic acid of clainggh which encodes an antibody

l'i ght chain variable region (LCVR). 15 27. The isol ated
nucl eic acid of claim 26, wherein the CDR2 donain of the anti body LCVR
conprises the am no acid sequence of SEQ ID NO 5. 28. The

i solated nucleic acid of claim27, wherein the CDR1L domain of the
anti body LCVR conprises the am no acid sequence of SEQID NO 7. 20

29. An isol ated nucleic acid encoding a heavy chain CDR3 domain
conprising the am no acid sequence of SEQ ID NO 4, or nodified from SEQ I D
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 acegd substitutions

at positions 2, 3, 4, 5 6, 8, 9] , 11 and/or 12. 25 r o 3 The
i sol ated nucleic acid of claim 29, ich encodes an ant{b&dy heavy -'_;
chain variabl e region 31. The isolated nuclec@cid
of claim 30, wherein t e 30 anti bodypHCVR conpk2 ses t he
am no aci d sequence of 32. he isol at €8 mucl ei ¢
acid of claim31, where tdb0od®¥ HOYR 2
conpri ses the amino aci d'g 8. L =33.0A§
i solated nucleic acid erf i i singla@ani@o @ Facid
sequence selected fromt NO. 3,§EQ D 4,
o
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SEQ ID NO 11, SEQID NG 12, SEQID NGO 13, SEQ ID NO 14, SEQ ID NO 15,

SEQ ID NO 16, SEQ ID NO 17, SEQ IDNO 18, SEQ ID NO 19, SEQ ID NO 20,
SEQ ID NO 2WwoSE@iiD NO 22, SEQ ID NO 23, SEQ ID NO 24, pErQssimziie 25,
SEQ ID NO 26, SEQ ID NO 27, SEQID NO 28, SEQID NO 29, SEQ ID NO 30,
5 SEQID NO 31, SEQID NO 32, SEQ ID NO 33 and SEQ ID NO. 34.

34. An isol ated nucleic acid encoding an anti body |ight chain variable
regi on conprising the am no acid sequence of SEQ ID NO 1. 10

35. The isolated nucleic acid of claim 34, which encodes the anti body

| i ght chain variabl e region and an anti body |ight chain constant

regi on. 36. The isol ated %%gleic acid of claim35, which is
in a reconbi nant expressi on vector. 37. An isol ated
nucl ei ¢ acid encodi ng an anti body heavy chain vari abl e regi on
conprising the am no acid sequence of SEQ ID NO 2. 38. The

i solated nucleic acid of claim37, which encodes the anti body heavy 20
chain variable region and an anti body heavy chain constant region.

39. The isolated nucleic acid of claim 38, wherein the anti body heavy
chai n constant region is an 1gGlL constant region. 25 40. The
i sol ated nucleic acid of claim38, wherein the antibody heavy chain
constant region is an | g4 constant region. 41. The i sol ated
nucleic acid of claim38, Wich is in a reconbinant expressi on vector.
30 42. A rgro Dt qant expressi on vector en délng

a variable region co cslng t he
an

am no aci d sequence of SHQ
egi on conprising ®5 the amfp acid
O

anti body heavy chain hay

sequence of SEQ I D NO -b - 2
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43. A host cel

has

cel |

been i ntroduced.
human ant i bowp stbssl bi nds human TNF[err],
of claim43 in a culture nediumuntil

44,

a human
45.

-82-

into which the reconbi nant expression vector of claim42
A met hod of synthesizing a

5 conprising culRCVYSAHORKE host

anti body that binds

A

human TNF[err] is synthesized by the cell.
pharmaceutical conposition conprising the antibody, or antigen-

bi ndi ng portion thereof, of any of clainms 1-24, and a pharnaceutically
acceptable 10 carrier. 46. The pharnmaceutical conposition
of claim 45, which further conprises at | east one additi onal

t herapeutic agent for treating a disordgy in which TNF[err] activity is
detrinmental. 15 47. A method for inhibiting human TNF[ err]
activity conprising contacting human TNF[err] with the anti body, or
anti gen-bi ndi ng portion thereof; of any of clains 1- 24 such that human

TNF[err] activity is inhibited. 20 48. A met hod for inhibiting
human TNF[err] activity in_a human subject suffering froma di-sorder
in which TNF[err] act}vityy i d@trinenial, COPr i]Sixg \ aninisQ%ring to
t he human subj ect the}] ant}i body, j{or fant | gen- bi hdi rfg N dnk®r eof s=of

any of clainms 1-24 sugh tlhat} hufran {TNFferr|] afpti it} he3 Eman é%bject
is inhibited. 25 He thed gf c|airn f3t he sor der
is sepsis. . ar_ ¢ el "t he aAtibody
is administered to thE¥ss=ths oy

interleukin-6 (IL-6)
serum or plasma conceR
The nethod of claim4

52. The method of clfhim R VYIS ‘5;5;: 2
fromthe group consis}ing S Lheunetdid dEE t &'d spongyditis,
osteoarthritis 35 andjgouty grtﬁrlt ga gﬁ
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53. The met hod of claim51, wherein the autoi mune di sease is sel ected
fromthe group consisting of an allergy, nultiple sclerosis. autoinmune
di abetes,  wpoyasispi NMTuUne uveitis and nephrotic syndrome. PCTOISSIA2219 54,
The net hod of cI alm 48, wherein the disorder is an infectious disease.

55. The net hod of claim48, wherein the disorder is transplant rejection
or graft-versus-host disease. 10 56. The net hod of claim
48, wherein the disorder is a malignancy. 57. The net hod of
claim48, wherein the disorder is a pul nonary di sorder. 58.

The net hod of claim48, wherein the disorder is an intestinal disorder. 15
59. - The method of claim48, wherein thgiyli sorder is a cardiac disorder.
60. The nethod of claim48, wherein the disorder is selected fromthe
group consisting of inflammatory bone di sorders, bone resorption

di sease, alcoholic hepatitis, 20 viral hepaB7t¥ls, fulninant hepatitis,
coagul ati on di sturbances, bums erfusion injur kel oi d formation,
scar tissue fof@&t ?\Eﬁ r@ﬁ &Ccpggﬁo'a%t%ﬁp* @égeﬁgg CHHEST ﬁcénﬂ'c'r GTA
radlatlontoxmlD[y use of th arFflbcﬁjy v

ant i gen-bi ndi ng portion thereof, of any of clainms 25 1-24 phe

manuf act ure of @Gﬁggtggﬁ%'rdc 9\'2:ct R@ctﬁé‘@td@f‘tcdéf ggl\ Aglt Q%iéggf T?Qi,\gﬁm

TNF[err] activify I

wherein the disorder is sepS|s 30 65. T™HEe S

wherein the antibody is adm nistered to the hunman subj ect toget her
with the cytokiag TACeTTRWIN TEG( IRT6TAG rCAZ AAANTARSEES JAX GCa TAMaAAG
subject with a erul orbip| dsmaWon¥ent@ati®dn & |B-6 @bo¥e 580 p§/ nlK

64. The use of claim6l, wherein the disgrder is an autoi nmune di sease.
35 CDR L2

CTC CTG ATC TAT GCT GCA TCC ACT TTG CAA TCA GGG GTC CCA TCT
L L I Y A A § T L Q § G V P S

CGG TTIC AGT GGC AGT GGA TCT GGG ACA GAT TTC ACT CTC ACC ATC
R F s G 8§ G 8 GG T D F T L T I

AGC AGC CTA CAG CCT GAA GAT GTT GCA ACT TAT TAC TGT CAA AGG
s S L Q P E D v a T Y Y ¢C Q R

CDR L3
TAT AAC CGT GCA CCG TAT' ACT TTT GGC CAG GGG ACC AAG GTG GAA
Y N R A P Y T F G Q @G T K Vv E

ATC A2A
I K

FIGURE 7
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65. The use of claim 64, wherein the autoi mune disease is selected from
t he group consisting of rheumatoid arthritis, rheumatoid s ondYIitis,
ost eoart hri t WO 9%AM3yout y arthritis. 5 66 ’Gﬂmg%MHéﬂﬁ
claim64, wherein the autoi mune di sease is selected fromthe group
consisting of an allergy, nultiple sclerosis, autoi mune diabetes,

aut oi nmune uveitis and nephrotic syndrone. 67. The use

of claim61, wherein the disorder is an infectious disease. 10

68. The use of claim6l, wherein the qb;ffder is transplant rejection or
graft- ver sus- host di sease. 69. The use of claim61,
wherein the disorder is a malignancy. 15 pypy 70. The use of
claim 61, wherein the disorder is a puInDnary‘gfsorder. 71.
The use of cl ai maglcTeheseiord medcaer der d¢ct asal stestraaTadicaer det . ce20
72. The use of |l airm 64, wher&i n Ehe di sa@ dew i sGa dardivac @i sopderg

73. The use of claim61l, wherein the disorder is selected fromthe group
consi sting of inflannato;g bone di sorders, bone resorption di sease,

al cohol i ¢ hepat i#FGs TCC CTG \AGRICTGe FEEI TEE, G3QIGRCnERT HIG ASC TBREEARL | on
di sturbances, bufs, §epe¥'f utony nj §ry,c25 Xel & d Porrfati &n, TcarFti Lue
formati on, pyrexia, pqﬁ&gqﬁptal di sease, obesity and radi ati on

toxicity. GAT TAT GCC ATG CAC TGG GIC CGG CAA GCT CCA GGG AAG G&EXrG
D Y A M H W V R Q A P G K G L

CDR H2
GAA TGG GTC TCA GCT ATC ACT TGG AAT AGT GGT CAC ATA GAC TAT
E w Vv 8 A I T W N S G _H I D Y

GCG GAC TCT GTG GAG GGC CGA TTC ACC ATC TCC AGA GAC AAC GCC
A D S A" E_GC R F T I S R D N A

AAG AAC TCC CTG TAT CTG CAA ATG AAC AGT CTG AGA GCT GAG GAT
K N S L Y L Q M N S L R A E D

CDR H3

ACG GCC GTA TAT TAC TGT GCG AAA GTC TCG TAC CTT AGC ACC GCG
T a3 Vv Y Y c A X ¥ g Y L 5§ T A

TCC TCC CTT GAC TAT TGG GGC CAA GGT ACC CTG GTC ACC GTC TCG
s S L D Y W G6 ¢ G T L Vv T V S

AGT
S

FIGURE 8
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74. The pharmaceutical conposition of claim46, wherein the additional
therapeutic agent is selected fromthe group consisting of non-steroidal

anti - i nfl ammat ory drugs, cytokine suppressive anti-inflammtory
drugs, CDP-571/BAY-10- 3356, cA2, 75 KdTNFR-19gG, 55 kdTNFR-1gG,

| DEC- CE9. 1/ S #4086, DAB 486-1L- 5 2, DAB 389-1L-2, Ant PCTEEITNRIS,

| L-10, I1L-4 agonists, |IL-10 agonists, |L-1RA TNF- bp/ s- TNFR, S284,

R973401, MK-966, Il oprost, nethotrexate, thalidom de, thalidom de-

rel ated drugs, |eflunom de, tranexam c acid, T-614, prostaglandin El,

Teni dap, Napr oxen, Mel oxi cam Piroxicam Diclofenac, |ndonethacin,

Sul f asal azi ne, Azat hioprine, ICE inhibitors, zap-70 inhibitors, Ick
inhibitors, VEG- inhibitors, VEG-- 10 R inhibitors, corticosteroids,
TNF-convertase inhibitors, anti-I1L-12 anti bodi es, interl eukin-I1,
interleukin-13, interleukin-17 inhibitorld/1yold, penicillan ne,

chl or oqui ne, hydr oxychl oroqui ne, chl oranbucil, cyclophosphanide,

cycl osporin, anti- thynncyteEngggll anti-CD4 anti bodi es,
CD5-toxins, orally-adm nistered pebpt col | agen, | obenzarit

di sodi um Cytoki ne Regul ati ng Agents HP228 and HP466, | CAM1 15 antisense
phosphor ot hi oat e ol i godeoxynucl eoti des, sol uble conpl enent receptor 1,
predni sone, orgotei B gl ycosami nogl ycan pol ysul phate, mninocycli ne,
anti-1L2R anti bodi es, nmarine |ipids, botanical |ipids, auranofin,
phenyl but azone, necl offenam c acid, flufenam c acid, intravenous immne
gl obulin, zileuton, mjcophenolic acid, tacrolinmus, sirolinus,

am prilose, cladribing, azaribine, budenoside, epidermal growh 20 factor,
am nosal i cyl ates, 6-ndrcaptopurine, netroni dazole, |ipoxygenase inhibitors,
mesal am ne, ol sal azi ngq, bal sal azi de, antioxidants, thronboxane inhibitors,
IL-1 receptor . antlagonists, anti-lL-1[err] nonocl onal anti bodies,
anti-1L-6 nonocl®nalggnti bodi es, growth factors, elastase inhibitors,
pyridinyl-inidaé@le cqnpounds, glucuronlde conjugated pr ogr ugs of

pr edni sol one, dauanethasone or budesoni de, d 32 i LoNes odrugs 25
of prednlsolone'-dexanEthasone or budesoni dg %FF'”“ ] receptor

1, slow rglease |mesal azi ne, ant ag@gR~218 Act i vati ng Factor
( PAF) , C|profloﬂEC|n | i gnocai ne 4N : i sol one,
cycl ophosphani de8 4- aH1nopyr|d|ne,v‘
interferon-[err]é&b, Cdpol yner il & jari ¢ oxygen, intravenous
i mmunogl obul i n, 8Ia rijbi ney Rk i ¢ saline solutions, antibiotics,
continuous 30 Renof T}t r a0, car bapenens, antagonists of cytokines such
as TNF[err], IL-1[err]|, 1C=6 and/or | L-8, SK&F 107647, tetraval ent
guanylhydrazone CNI-1493 Ti ssue Fact or Pat hway I nhibitor, PHP, iron
chel ators and chel ateg, including diethylenetriamne pentaacetic acid
- iron (I'l1l') conplex, {lisofylline, PGG d ucan, apolipoprotein A-1
reconstituted with l'i pids, chiral hydroxam c acids, anti-endotoxin
anti bodi es, E5531, rBRI21, Synthetic 35 Anti-Endotoxin Peptides,

sur f act ant replacenEpt t herapy and anti-IL-8 anti bodi es.

- 86- T { ! I L

2 4 6 8 10 12
Age of mice (wks)

—C— group 7:non transgenic

—@— group 1:no treatment

—{— group 2. saline

—O— group 6:Ab isotype control 30 ig/g
—O— group 3:Ab 1.5 lg/g

—— group 4:Ab 15 ig/g

—&— group 5:Ab 301g/g
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75. Use of the antibody, or antigen-binding portion thereof of an

“clains 1-24 iBBI-043CPRther apy. 76: Use of t?ﬂ!ﬂ m
anti gen-bi ndi ng portion thereof, of any of clains '”m" ”Mﬂmlapy in
conmbi nation with at |east additional thergpgutic agent ‘fot tteating a

di sor der In which TNFa activity is detrinental. 77. The use
of claim76, wherein the additional therapeutic agent is selected fromthe
group consi sting of non-steroidal anti-inflamuatory drugs, cytokine
suppressive anti- 7410 Thefpharmadeatiyal domgesitiGiDbF daitd 43) Yvikbeid Fetadditiohal 75

kdTNFR- | gG, E / A . L-2, DAB
389- | L- 2 Antle’%ﬁ{ Fﬁé‘g%?ﬁ_""ﬁm{’% foup to 'E?ﬁ%é%ﬁgn‘%‘%éaag%m st's,

| L- 1RA, TNF- bpﬂmmmm dmmmpxeSMe mnulannmtmsrtmgs CDP-f2l/Ba¥-d8at e,
t hal i domi d |

61?1 ! p?g‘stggl r%gélldn I Q@‘ﬂ@?’l roxen Um@ﬁag glﬁrﬁoﬁg}@% q)'§I)|ﬁl4?6flinac
15 | ndomet hZe DAB %&?—Fkrgaﬁaﬁ IAQathQaéLmOmSEEIL-Aﬂ Flﬁ?ltlﬁiﬁssm'k%

i nhibitors, bpk-TNFR, S284) mmms MIESE6, na@bal ﬁ:@ﬂx%treﬁﬂfﬁfhﬂidoﬁh&@ ithid®mide-

o ot ook e s, BB ER. epapeami A 40 oot B gy o
pen: gl Ihl)gmh ge{apechieﬁr lgllaldxﬁwn, Mgi:ﬁﬁ; Diclofetad, ﬂh&ioniﬂﬁh&hﬁﬁhlfﬁsaﬂazme

ant 1 boa o6, - cratonginey SO Ritsblord 2t 7h BHERRD. Jo il 3U25F iniilogs YEGF-
| obenzar i 10 diRsinbiibitors, @yntmkstenmdae’@‘NIFaaang'tase mhlbxg:es;taanHBQIZBam:bddidMGG
|Gt ant] s gnsRelin] B BAC b GRIE KRN RO b Benillanmi! U0 ©

conpl enment rece ni_.soné el n
pol ysul phat e chl oroqmnﬁ hﬁglvmh%@roqwm Qrambugil, |°D5@GP@§P11%%P{@’CMSE©% anti-

]{)IOL ?an ; «31' CI 13?? glgegiﬂo lagn-cm aﬂtiB%ﬁié'sL i b@D o&lmlsrLaﬁﬁﬂﬁtersd p&ptides,

acid, tacrol® ﬂﬂ@ “&t L@?@H’hé& ‘L‘Hﬁ"pgﬂogé‘? ﬁ%@m%aﬁﬁ%&&p&f&m 1

budenosgdlé, | apusdsnsmpﬂosghmﬂﬁna‘taolhgﬁdgoﬂ)munmwesgsdlﬁles?mﬁlemcmpbptpnt| ne,
t

Dol sal ny o, DredntsBaPERRR"elyB0Haih Y feon BERRL B iR R

" ant agoni st s, aamcxd-ld:smmpw Hipidsatvesastiead dipids, auranofin, patiylwitazene,imé¢dlofgnamic

monocl onal agtiybagiGamicHei afvéﬁ&d%ﬁxmxﬁx'e wabig, iRRidAl %1? eﬁth amd

pyridinyl-imdazpl e conpounds ["ucup oni dé- conj ugat ed
pr edni sol onetacro ‘m“%é‘i%lﬁﬁ?*h O%fn C B@Sfﬁzéﬂ ing,Budenes ﬁP (gr rugs

of predni2gol Geor, aminosalivy e bme@t@urﬁau dﬁswhxaaroles ﬁbbb@g@né‘dé rmlhenmt
receptor 1, slowrelea SalEs ntmma a onlgts of .Rl. . 1 receptor
Activating =i ?555 a@p 51%1 r?r, T @f g‘?ﬁr@ P
met hyl pr edni suthgondsts capul-mpl“ﬂmohamnhé antibadiesy am;ﬁlli,-dlmmocithmhhodx:s, growth -
ol P pSE S RS e O 0
anti bi oti cs, Prggsof thagone or budesomde, dextran-conjugated prodru
-87- 25 of predmsolone, dexamethasone or budesomde, soluble complement receptor 1, slow- _
release mesalazine, antagonists of Platelet Activating Factor (PAF), ciprofloxacin,
lignocaine, prednisolone, methyiprednisolone, cyclophosphamide, 4-aminopyridine,
tizanidine, interferon-f1a, interferon-$1b, Copolymer 1, hyperbaric oxygen, intravenous
immunoglobulin, clabribine, hypertonic saline solutions, antibiotics, continuous
30 hemofiltration, carbapenems, antagonists of cytokines such as TNFa, IL-18, IL-6 and/or
IL-8, SK&F 107647, tetravalent guanylhydrazone CNI-1493, Tissue Factor Pathway
Inhibitor, PHP, iron chelators and chelates, including diethylenetriamine pentaacetic
acid - iron (III) complex, lisofylline, PGG-Glucan, apolipoprotein A-1 reconstituted with
lipids, chiral hydroxamic acids, anti-endotoxin antibodies, ES531, rBPI,, Synthetic
35 Anti-Endotoxin Peptides, surfactant replacement therapy and anti-IL-8 antibodies.
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car bapenens, antagoni sts of cytokf nes such as TNF[m IL-6
*and/or |L-8, BBEH43CPPC 107647, tetraval ent gua ,I w 'I1493,
L *

Ti ssue Factor Pat hway | nhi bitor, PHP, i ron*che hel at es,
i ncl udi ng di ethyl enetriam ne pentaacetic agg.d - iron (I11)

conplex, lisofylline, PGG d ucan, apolipoprotein A-1 reconstituted with

i pids, chiral 5 hydroxam c acids, anti-endotoxin antibodies, E5531,

rBPI[err], Synthetic Anti-Endotoxin Peptides, surfactant replacenent
t herapy and &tfti - | Usegofithe ansihdidpsor antigen-binding portion thereof, of any of claims 1-24 in

therapy.

76. . Use of the antibody, or antigen-binding portion thereof, of any of claims 1-24 in
§ therapy in combination with at least additional therapeutic agent for treating a disorder
7 in which TNFa activity is detrimental.

77.  The use of claim 76, wherein the additional therapeutic agent is selected from the
group consisting of non-steroidal anti-inflammatory drugs, cytokine suppressive anti-

10  inflammatory drugs, CDP-571/BAY-10-3356, cA2, 75 kdTNFR-IgG , 55 kdTNFR-IgG,
IDEC-CE9.1/SB 210396, DAB 486-IL-2, DAB 389-IL-2, Anti-Tac, IL-4, IL-10, IL-4
agonists, IL-10 agonists, IL-1RA, TNF-bp/s-TNFR, $284, R973401, MK-966, Iloprost,
methotrexate, thalidomide, thalidomide-related drugs, leflunomide, tranexamic aéid, T-
614, prostaglandin E1, Tenidap, Naproxen, Meloxicam, Piroxicam, Diclofenac,

15 Indomethacin, Sulfasalazine, Azathioprine, ICE inhibitors, zap-70 inhibitors, ick
inhibitors, VEGF inhibitors, VEGF-R inhibitors, corticosteroids, TNF-convertase
inhibitors, anti-IL-12 antibodies, interleukin-11, interleukin-13, interleukin-17
inhibitors, gold, penicillamine, chloroquine, hydroxychloroquine, chlorambucil,
cyclophosphamide, cyclosporin, anti-thymocyte globulin, anti-CD4 antibodies, CD5-

20 toxins, orally-administered peptides, collagen, lobenzarit disodium, Cytokine Regulating
Agents HP228 and HP466, ICAM-1 antisense phosphorothioate oligodeoxynucleotides,
soluble complement receptor 1, prednisone, orgotein, glycosaminoglycan polysulphate,
minocycline, anti-IL2R antibodies, marine lipids, botanical lipids, auranofin,
phenylbutazone, meclofenamic acid, flufenamic acid, intravenous immune globulin,

25 zileuton, mycophenolic acid, tacrolimus, sirolimus, amiprilose, cladribine, azaribine,

~ budenoside, epidermal growth factor, aminosalicylates, 6-mercaptopurine, '
metronidazole, lipoxygenase inhibitors, mesalamine, olsalazine, balsalazide,
antioxidants, thromboxane inhibitors, IL-1 receptor antagonists, anti-IL-1p monoclonal
antibodies, anti-IL-6 monoclonal antibodies, growth factors, elastase inhibitors,

30 pyridinyl-imidazole compounds, glucuronide-conjugated prodrugs of prednisolone,
dexamethasone or budesonide, dextran-conjugated prodrugs of prednisolone,
dexamethasone or budesonide, soluble complement receptor 1, slow-release rﬁesalazine,
antagonists of Platelet Activating Factor (PAF), ciprofloxacin, lignocaine, prednisolone,
methylprednisolone, cyclophosphamide, 4-aminopyridine, tizanidine, interferon-Bla,

35 interferon-B1b, Copolymer 1, hyperbaric oxygen, intravenous immunoglobulin,
clabribine, hypertonic saline solutions, antibiotics, continuous hemofiltration,
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gt carbapenems, antagomsts of cytokines such as TNFa, IL-18, IL-6 and/or IL-8, SK&F
107647, tetravalent guanylhydrazone CNI-1493, Tissue Factor Pathway Inhibitor, PHP,
fron chelators and chelafes, including diethylenetriamine pentaacetic acid - iron (III)
complex, lisofylline, PGG-Glucan, apolipoprotein A-1 reconstituted with lipids, chiral

5. 'ﬁydroxamic acids, anti-endotokin antibodies, E5531, rBPI,, Synthetic Anti-Endotoxin
Pepﬁdes, surfactant replacement therapy and anti-IL-8 antibodies.
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