St abl e and sol ubl e anti bodi es inhibiting TNFa Technical Field 5

The present invention relates to optim sed anti bodi es and anti body
derivatives that bind to and bl ock the function of tunmour necrosis factor

al pha (TNF@&)ﬁMgﬁ3?ﬁ§ useful for the diagnosis and/or trfﬁ?ﬂﬂ%ﬂ&mm&

prevention or amelioration of TNFa-associ ated di seases; . their co g
sequences, production, and use in pharmacol ogically SU|tabIe conpositions.
15Background Art Tumour necrosis factor alpha (TNFa, al so
known as cachectin), is a naturally occurring manmmal i an cytoki ne produced by
nunerous cell types, including 20 nonocytes and nmacrophages in response to
endotoxin or other stimuli. TNFa is a major nediator of inflammuatory,

uunol ogi cal , and paghopiysinal ogigale LeaChIONRS (LFAiltin) TyFet al . (1995)
Cell, 83: 793-802). Soluble TNFu is formed by the cl eavage of a 25 precursor
transnmenbrane protein (Kriegler, et al. (1988) Cell 53: 45-53), and the
secreted 17 kDa pol ypepti des assenble to sol ubl e honotri nmer conpl exes
(Smth, et al.(1987FecHnidBilOFichem 262: 6951-6954; for reviews of TNF, see
Butler, et al. (1986), Nature 320:584; A d 30 (1986), Science 230: 630).
These %onplexes then hind to receptors found on a varlety of cells. Binding
produces an array ofhprkrdasehtahirerrdlpnefélaties, tp ettdaiiagd(i) rel ease of

ot her pr@nltmbb@mmta@ﬁya@ww@ynasrmVas imdenieakid apldl) -6, 1L-8, and IL-1,

(1) relsase,ofn 35 mtiix Jetahbopraleiases and ({hl) wasLpoul ation of the

expressi on o end adhesrion anplifying the
|anannaﬁ@ﬁyaﬁ%dﬁﬁﬁﬁﬂnéo%é%@aééaﬁyxéﬁtPé@ﬁﬂh&rﬁéﬁ%ﬁﬁytes into extravascul ar
ti ssues. prevention or aweliargeionnd® rNeh-ds sariders dirseaassoci ated with

o gvat od el S,ofagTERe By glodhameal SONL! eAlindnaedloal | mpor tance.

TNFa has _been ovvn to be up “re in a nunber ‘of human di seases,

i ncl udi ng-°ERFBMTE Sdi%éajs%sw@ﬁ(?ﬁ %Jsonrsheurrat oid arthritis (RA), inflammatory
bowel disorders including Crohn's disease and ul cerative colitis, sepsis,
congestive heart failure, 10 asthrma bronchiale and nmultiple sclerosis. Mce
transg nic for hurraga(‘:I'NFa Ergogu!ce hi gh | evel s of TNFa constitutively and
devel g a spont aneo ve polyarthritis resenbling RA (Keffer et
al . 1991, EMBO J., 10,4025- 4031). TNYa is therefore referred to as a pro-
15 i nfl ammat ory cyt Okh&e: necrosis factor alpWaa (rsrajowiwel | established as key
|n the pathagenesl s at, By, Wl Ghdi§.2150rONl G s PL 9GRS LYE and debilitating

di sease characterise gol'yarticu anmat 1 on and destructi on,
with syst@mPEIRYy MAGHE® fbﬁQG‘u%“%’\?%l%s éﬁ&lnﬁyl%ﬁsselaﬁ%llc*lé‘tg i gue. RA also leads to
chronke symowiads iankll aseedfhanes wiit hrefspensenio phagresisi em to articul ar

cartil age,and Q&%ﬂeshﬁ#’c@“ 0g. méj”kﬁf ﬁ%&?gtéxe\é%' §nf’1fan{£!é!'EBr9re found in both
the synovial fluird er| gera d_pa ients su ring fromRA \Wen

TNFa 25 BIFBERPHY H5e nt §n%rpé‘ BWWJ&L@%BE‘J( eﬁ&ﬁ"%‘?ﬁs%ﬁﬁerl ng fromRA, they
reduce i if.l anmatalon,(1PApr GedlsydPpt O1PS-802) retard joi nt danmage (McKown et al.

(1999), Arthritis RBgum1A2NEL00s ¥208ra Rh%sobngiwak! ¥ dNFa is al so
assoc;zgt lepq:e\é\nur%]m;a%xpr ot e%tl on fr m par |cg%lgr I n]éecltl 0% §Cer am . et al.

(1988 g s reJr macrop?nages t hat have been
acti vat ey b3 pdpoldy ac@?ﬁart?lae%e%et@dam H‘é?j?aPP’lﬁéP%&cltdéﬁl a. As such, TNFot
appear s tazsbebhs endogenodusionedt aicar cofptetds gbmBth, rport ance i nvol ved in

the develaqpr@ggﬂanqy p iwg%ﬂéﬁ' Szé%f %@gﬂ’lé’%‘cﬁ §99%ﬁ%§9%§t ed W‘ th

bacterial sepsis § (‘j*é é % ggg 6 670-671.; Debets. WO
2006/ 1316-"%’?%%‘? 6?00?73 (138 )32 9’ i enna Shock Forum °p.
463- 486; @iPRpsorfcizncal 23Q: 1989) Citietse @amlele@lelsnth@ p27d4%0 \Waage et al.

(1987) . Lapestods 2pAd3sT a FarT®f) @r eb18d. B(laaa&% aaaéls\f enna Shock Forum
7 489-497; Cal andr a.

p. 715-718; _Debet at_al 989) ,

Dt Al (1900775 % pibafirigfet R kst bhy (BRSNS W A (108k)  Avch.

Bur g. 123941.62&17385) other pro-inflammedomiyt AyEiiaes of a‘§ystems TNFa has al so
been shf)\nmwel@ham a1kpys, ke, iand he-centiial réBéa\/ShJ;S)flO system in

parti [ ervous system
inclu Jflng{ar?l%F}t( r{l{éﬁg’g?%%%’mgggaaﬂho Wﬁga Qf%élo% ér1ryast heni a gr aV| S,
and in d@@ﬂ@ﬁ@?%&qw@fdfﬂ%@ﬁf&)@#é%facthr%lﬁ@rwuéw eﬁﬁrthﬁa udi ng Al zhei mer' s
di sease, Parkinson's disease and 15 Huntington's disease. TNFa is al so
involved in disorders of related systens of the retina and of nuscle,
including optic neuritis, macul ar degeneration, diabetic retinopathy,

dermat omyositis, amyotrophic lateral sclerosis, and nuscul ar dystrophy, as
well as in injuries 20 to the nervous system including traumatic brain
injury, acute spinal cord injury, and stroke. Hepatitis is

anot her TNFa-rel ated inflammatory di sorder which anong other triggers can be
catriced by viral 1 nfecti one 1 nel nidi na Fnet a1 n- Rarr cvt oneaal no-




25 virus, and hepatitis A-E viruses. Hepatitis causes acute |iver
i nflammation in the portal and | obular region, followed by fibrosis and

t unmor progression. TNFa can nedi ate cachexia in cancer, which
causes nosiygEaRgBoROrbidity and nortality (Tisdale M JpeBBuind§iiiin
Langenbecks Arch Burg. 389:299-305). The key role played by

TNFa in inflammuation, cellular inmne responses and t he pathol ogy -of many

di seases has led to the search for antagonists of TNFet. TNFa is an

i nportant cytoki ne whose system ¢ 35 bl ockade carries the risk for increased
frequency and severity of clinically manifested infections, in particular
re-activation of latent tuberculosis and WD 2006/ 131013PCT/ CH2006/ 000300 4
possi bl v ghfier ¢ %@kﬁhgnﬂﬂ%ﬁgt&wﬂ%ﬁ' B gle loLaBheEs, denyel i nating

di seases |'ass of TNFa ant agonists
desi gned P&FTEREIRY dgPhRMCSS! “TNFaexﬁéaV%?Céﬂlad’ §é38%S are antibodies or 5
anti body fragnents thala:s;menumb@alolfydmwdie‘ENFararmbstolaea’eéry block its

functi on. wIkaﬁ yf&,aq da@ée,eblEN%@ Akl bﬂghfsof'a%geﬁhgﬁfmsltgp&%l@arw ockade of TNFa
can reverse fects attri to TNFa 1nclu decreases in | L-1, Gw CSF,

IL-6, 11-8&¢ éﬂﬁjesﬁnl?ﬁrﬁﬁli’%%ulwgo‘a}??c? PPER IR &QS]P?diﬁl on (Fel dmann et al .
(1997), Adegul atemhadh. 2 19@¥e288£ 350jen diseases, includimigbodi es directed

agai nst Tulﬁéon@aedlta@ggegrsqmsssl fﬁumghsl@rmllms Apd treatnent of

endot oxi ¢ SE? (,Beut ] er g j ence: 12134 47 474) The 15 use of
anti - TNFa'& F%%ﬁf ﬂlehgltsP’é%?%r’rPc%‘f DR B SEESSi scussed by Bodner
et al., 1998, u[@iatival c@dite shesksilne, cQigestiva4Bea993pilWmrry et al ., 1993,

Egl EI @@: aG8hRa Madineh gl e ?alqd4§@1& @@glef@gl%chﬁﬂ@@waagg@hc , 1998,
ITlI Ca

|\/de Lpe 1625 thod for ting a
néur odeger?é’%‘C ﬁ %a%léOduﬁe gjﬁ%hngﬁv%ls g‘t EPT ta%l%e - TNFa
monocl onalanéntiﬁ‘m)'lda? er SBOITItNFl&OWndieﬁérw’%@fﬂarwlt/ﬁé’?}é’dﬁlﬁas been di scl osed in
1JS200314 #89dmb WHY1 48324 t@achesalt.nesuse miBoTNEA b ookers 25 including anti
TNFa anti S dhhot ralo | at ed sorders caused by TNFa. It
provi des %%?%fh ﬁf‘o?gﬁ%%%#ﬁgés%% glggoé(gea%s% §g%1dm ni stering a TNFa
ant agoi’ﬁ stt? W@l@yml‘é@%ses vari ous ki nds of 30 nonoclonal and
engi neered anti bodi esNEt rieched wejdi astabliNlshedt heikeyphioduet i on, conpounds

conprisin aEH@ 1@%‘15“5? gl MRUEEINe chronlc, rogrd¥MikRogh es useful for

t her api es iated di eas es are ysu elth npnocl onal 35

anti bQdi e§® %?‘r‘hﬁ) %df‘@dﬁ{:%‘%f‘sﬁy §6mact g%%r?@ﬂ%@f/tlf? ﬁfaj?fé]t%ur al source,
usual |y aipblsenatdonennd r@@rtedcwm bedtlessysteaitatyetonptdfer correspond to
nat ur abd y re V- 2&%&&3&%@%@&/ EXRQRG/. 0@;&)3&&0‘5 1Q684rdd REraitd bodies in that

t hey corrprl %8vfé“'1| Il-nlf at]c Oeav%ltahnqfr ?et cral ns,.or t9 the Fab fragnments
that can aFS$8 be gener dL f¥ o Ratdr ar o ant i BEres Qn proteol ytic cl eavage,
or to si ng’lFél@Wm caeilagn pRORPES RRekBiGtiBnf ré@@ﬂ@rﬁ%dof t he vari abl e heavy
and |ight lekais sgNPASatd Eolhaikiad bbyhat}wrﬁymdelél kesd and Bot h,
heavy and Jlgble.chaiase el R, aNlidlody - MR $6ofons! §AL, afkavar i.abl e

domai ns unan antl b |es are 1| mmu F, the amount of human- Ilke
éﬁ‘géan £

10.seqtenCe8CF P AR IEREP LRIty 2FBIRFS SR Nk spiEEring | ed "hybrid"
anti body, fwhincki.caipyi sediceonstammatégn onisipabva synpeomk gi&1d and vari abl e

regi ons ngkehidg dihe SSAURNGASKS @R ANl NBiloosant i ody.;+i® nost cases nurine

anti bodi es, wi. t h specificity. hese variable |s regions can then
be fUrthe?{hSH%pt zh?tggf je%O%ﬂe nore - simlar to a typical human antibody by

mut agenesi s, ' | eadi Mgriolagterituni SEE igneilbodissociayed withal ternative
appr oagh, p@ﬁ’c@!cﬁ:lhﬁ anbh geirtbtatiNgnpectians, (Cerani t ke sDnpl ementary
det er m ni ngqgeg] %&u%xmodgk §hay) Va.’m?o@'les %Q%E%Qéc?'ﬂ: of a mouse anti body

ar e conmbi ned w r amewor kK. of a hunman anti sulting in a
" CDR- gr af f“éam%ki‘ﬁqeﬁoawt have been actifgifstiPdnal anti bodi es agai nst TNFot -

have beenldpspriysedcharides pfi@rarantgatMbagdaceeriad. As188%h,25 (Hybri doma
6: 305- 311)I'N§|§S§§;ieté%snyc5'H%eaHDQ%g%ﬁ@hsafﬁgdltéQ@keéf%%Bﬁ reconbi nant TNE a.

Shi manpt o, et | munol o Letters 18) descri be the use of
mur i ne35rr0ﬁ8€?lg‘?@°eaﬁfl?‘b]ovcﬁde%n Efgﬁy%f’e#%ﬁéeq naBijeR’PéWtogﬁ@e%’erot oxi ¢ shock in
nce. 30UBS94@ABRxdrsshagessantiativl ehimdricteantl begisés and their use in.
treating pALERIHI8S,ASSAGRYS e bsthe 1.e56068L Of pdDEas. '



The use of anti-TNFa antibodies in the treatnment of RA and Crohn's di sease
is discussed in 35 Feldman et al.(1998), (Transplantation Proceedi ngs
30: 4126-4127), Adorini et al., 1997, (Trends in |Inmunol ogy TOday 18:209-211)
and in Fel digangs/gioal -, WO 2006/131013PCT/C112006/000§Q97 »axdez0b Advanced
| mmunol ogy 64:283-350). The antibodies to TNFa used in such treatnents are
general ly chinmeric antibodi es, such as those described in 1355919452,
US20003187231 di scl oses humani sed anti-TNFa 5 anti bodies with at |east one
non- human CDR regi on that have inproved binding characteristics.
Furthernore, in the International Ratent Application WO 92/ 11303,
reconbi nant anti bodi es, including COR-grafted anti bodies, specific for TNFa
are discl ) i\n \ ) Lt Rheumat ol ogy 34: 334- 342)
descri be %ﬁgﬂdsg?g$h§ughcéghﬁg%gg?éﬁuéﬁt?E%%%béhi%Gghe t'reat nent of RA
W92113835HiRsCRosels 2 -r d&oDi aht; trnraftsed TDR/GHAF t'B#98nt i body specific
for TNFa ¢hatl.i $ideni.vednésiom:t Bes5A671;NnEampeod .oral adnt jisedy 61E7, hTNFI,
hTNF3 or 1,4 L.t es t N dugti a e of said anti bodies
S2ctOlydenfNErbly ! RACRER |11 RRRCUGLI AN 20d o

in diagnosis and/or therag% , a-associ at ed ¢ S. Anong
the spéci 1 8% nhfbttofarafianrad 7t A2~ 47dveChbrdHE -c8fmircial |y available only
recently, (R0, nonanlf@eal , Dhi eLt e82v83e- hevteugarti ody di rect ed agai nst

TNFa (i nfl{gdgyaby . RemscadeTM,.Gept pgpr Cor por ati on/ Johnson Johnson) has
dennnstrakéﬁjg?infcdl e?gicacy inthe treatnent_of RA (Elliott et al.1994,

Lancet 344:1105- 1116 WhHF ¥tieg) orqaroessteng+ ANFR| 82%,2158 Rheumati sm 41:
1552- 1563)eed mhbwxitmliplhasa dteyo rdesninst-hat eehicdalnneayows fi cacy in the

treat npnt o @f+ dehes ) N . 2APRT OF Y POWR] arfll$ 8L n £-0RB1 smdisease (Baert at al.
1999, Gastroe terg#?%% 116: 22-28.) US22002037934 glscloses the treatnment of
30~ hepat i Jrssorgﬁra RSt PREYRR S¥S B rantfs IHEFHYS such as inflixi mab.
0S6428787s¢lesxchliés, the lipdatPare efndmmmeokndinyaniieTNFad2y8oci at ed ‘di seases
Wi th antiadd\ta aofdRediese i didotdipg dmfhbxhoBhhusCoPSYdn,and D2E7. 35D2E7

(Adal i murmab)., . h n anti JTTNEa nonoc) onal anti bod batt) has been

developedl?%%ﬁg%aaﬁﬂgﬁeéﬁ rC?oJﬁEES%ﬁsgggéan%éﬁg§f§i§%“%§§ ltech is WO

2006/ 113104 BHETACPR 00611668890 THEdel| adon§n CEREEL 1P ERDB26889) , a humani sed

nmonocl onabf arbiztdiNFEy sh-gkd @ntinkodyrim theadf Gielanes theedseg and CDP870, a

humani sed Qp%ggp jj@nggcghgﬁdgggﬁ QXoﬂraQﬁEQEiEO treat RA. The | ocal
said 5 antibodres f

adm nistration o dr, or treatnent of | ocalised disorders is
di scl osed*$n-rOB2bRR1 g5gpgtonyositis, amyotpamiisilggrEathai n anti bodi es (scFvs)
wer e genesalteedsagai a1st masouldd dyderafhydi &8 eweldt aaningenisriesn parti cul ar

becausg the¥neahe PR RASYLYersehiaet 881 A0k -BLAY1 18R RdiNRgLapaci ty using
t echni ques_such or gxa | e ph t%%gg!ay or ribosore display. Moreover,
f

as f phage

scFv ant i bOUi%eSPER 587 Br U d PR al systems whi'ch are associ at ed
with fewer costs coijpareitio ishenpriedutiforrdftefeimpemmpe ful | -1 ength
ant i bodi egoryl gk Boadkh tih@Bn t enEQNYERd @RALgEXS rRGebUbaAlsedngyin vitro
appllcatlgﬂ:safl so§&§5Q%ge gl o] lgeg&% cees f%gly %seg for intracellular
nglications (@Brn et a{._% 9BE 72 %fﬂﬁ;%? 5%-%%*&3; Auf der Maur at

Lo 2002, viIpe, 20d IEpeiifig5otsvaness, Bepeikit iVRCapee™ acBEeig Di scov 20
Today. 15184e22)1868mRG6pn hente, psefals adir esiad ragagist, i ntracel | ul ar
anti gens I I Lot racel | ul ar expression of

RS R

functional scFvs I's elr It i nsolubility, and tendency

. L an, y
to form aggregates. TF8F Tﬂ}§@Fé§§%ﬁ?cPﬁxﬁ?VBf§@¥E%ﬁiﬂ@l§93tens 25 for scEiv
ant i bodi esgusstsi mhstarenpar tieadidity =0l sbreabing TabfiElecuddér reduci ng

condi ltzioonm@(%](yl@i,c%éngfé?ﬂbebi@@ Ax]gtthlr l@ﬁ@%.l @'8?E2@Wi6590%nt (e. gl- | ngcl ausi _

cytopl as ave been, successfu Y Qﬂﬁ? usin so.called "Quality

Control " screen (VD%TﬁQ%??FOAﬁfp%%?EREﬁr acxéP.l%E%ﬁTfFl@W FEBS Lett.

508: 407- 4921 uAgf HERDRRGESRANSER, af0he) Paieelneds 084ne5- 224) and have led.to

the identifdeeabikomeoilcpatd ity aehycistfabl envagbrsekebbe ™Ehy franmework

sequences for such o] ( 9 yr t r ese framewor ks show
e e et -

exceptional expression . ) enhance and solubility
pr oper¥i edlogkageurriai eiat it AiiskokeRitPCAG2 e HhditerBARCSY #ithe extracel | ul ar
envi r onmegdvertilencers dliesealavadnobdacdi Ophysiicak, agl .

particular re-activation of latent tuberculosis and



WO 20061131013PCT/ C H2006/ 000300 bi ochem cal properties translate into

favourabl e high production yields and enabl e these anti body fragnents, once

di rect ed agai nst specific antigens, to be applied locally and/or

system cavbYoodgsliPtei n therapeutics in 5 particul ar | ¢ areas. As

both scFv anti bodi{ es and Fab fragnents, in contrast t%gf@w&#}g%%

anti bodies, lack the Fc part that is recognized by the Fc-receptor of

nonocytes, such as e.g. natural killer cells, they do not evoke

ant i body- dependent cell-nediated cytotoxicity 10 (ADCC) and thus do not

provoke unspecific toxicity due to binding to Fc-receptors on non-target

cells. Hence, theré is a need for new, effective forms of

anti bodies for the treatnment for TNFa-associ ated di sorders such as RA,

parti cubardiplyr etharent skd hacledhng Sinsiietiee ofusvaPEts .control | ed therapy by

| ocal a@éﬂlﬁlihégiﬂg)@i%iﬂzﬁ amawhgegr eeiofirsi de effects. ]'cl'he p][ ]ccasen_t .

i nvention provides _antibodi es i.tions . or effective an

conti nuous treat rrzjr?te% aﬁsnf)?a%(?(r)ra?g%ﬁro%%%sssggg%#?eyrq%%r%i tis and other TNFa-

20 nedi Biedrgpserterrs BYFpaeHophsiGlsegrealanfeeRahiaHEes PA particul ar

vari @uSaiomsyof rfdfdents that specificalAll bpublriveat ions and references cited

herei n g1 & HG! B0l NGQr RUALEH DY d §le 86, diokhel dnqnt i rety. 2501 sclosure

of the I'nvention nce, I't 1s a general object of the

i nvent i 8Pt provitenathital elaatrdolodbIBrafePhEEYVeBYe ant i body. derivati ve,

whi ch spegddtscattyitucadstd i@l Inylddiagadeddasesvin dmr1a preferred

enbodi n@@_tcdg%ai 1 ant iI?ng Aerdvabi e %Qll!e? Q.Pi $¢Ey,antibody or Fab fragnent.
er 1 d still fu

Now, in_or 0 hr% enent  these and _sf riher_ objects of the invention,
whi i wiPtyetsre MSrammadit flappat®ditr A&7 ¢ HETHRSLY i ption proceeds, said
afnt'i bodyor: 288t 8%0dy derivative is manifested by the 35 features that it

gcégplri[)s% i Iti ght _A%fe%&r;%i}é%r h§9&ﬁ&p@ﬁgmnp@iﬁ@g0ﬁax¢eeﬁ4e\glﬁd 1(‘1 r Om,thﬁ _Secluence9
. al | co I nea W, a. neav cnal var l . abl,e omal n el ng or
deri vedp??poorﬁephéo%éﬁlﬁe%%pq’é’%@xﬁbm f,reﬁ}\‘/f% 'ﬁ’@i mﬁ‘H:eox&Sse of a derived
sequencehardi dBseitjicenetd hbas @ESAaxFeaamcap2id 45 0chahgedhs t hin the franmework
of s@ai dudd HOEBEN-TNFANEH OTL R cHBXA NHE HRedincRtChangasiw thi n the franmewor k

of 5 sajd .dopmi n. A pref d ,enbodi t_of the present
inventi%lhocl\ﬁs_'léa‘fllciscélr?ts?%o% B@Fmgﬁt?tbggy’dgérglf}at(le\rljé%%@ér%éf% one or nore am no

aci d chéefjesingr 2% riiloditedd 93t - MY eherbodiPPBontCriticht framework,

pref er abdye aedEnd,020F 4384 0POsShd iKIAS cEetRaiedt f £0m,tibesgroup of the

posi tiops. 4. , , . and, Of VL domai n, and/or at one or nore
of the %J;sll tllcégscaggel gggjécc?il er’o?ngfﬁééz%rlg%g?bf the positions 11, 16, 28, 43,
48, 88, 70, 71, 72 meBhodygoryyreardnggy LROREIeRITAHESVH dommin. More 15
pr ef er athl sgasat it eastimeneoofadimhel siogniegseoresmtlieadBat o an am no aci d present

| SEQ IDNO-3a1 ol Vhoapdlor, SEQ. hR-NEG £olondie @lilaaven more preferably at

nost 13 conversi on n Most preferably, said antibody or

( i otal _ar resen
ant i body*2 &8 a5 ed %ﬁggﬁg&?@@r domai n of the sequence SEQ ID NO 1
and/ or a VH donmi WO81L4%3¥d seguesrcaher uderdly 88EF® rioimcakieassequence SEQ | D NO 2,

o g5Vl imrmiiﬂ?oefnttih@N.as@cm&a@ed&;QathBQtllle@ml@gMﬂaelz@rmi n of the sequence
I 1.. t he, VH donmai.n. of ti baody, of tnp Resent invention 25

SEQ ID NO; 4. |If, e

conpri ses %e\(}thsooﬁ:ﬁller_lrso??‘?I? PH NG, ??np%wﬁ)rég?e?r S Sbodi ment the VH
sequencey £raafinedatf ofhSESCED NOEmdpestaiag & B Eshenyl al ani ne at position
68 i s changedito. ei t her al anine, |eucine, isoleucine or valine. Additional

changes wi t hi n VHyapespRbinoRal -1 SCEVvapidRodi 88s ofs this 30 kind are given i n
SEQ I D NG 31, SFQ.ID NG 33 ' ; I D NO 35, SEQ ID NO:36, and SEQ
Y gffc'moc ona n

y 33, SEQ 1,.NO: 34, SEQ
I D N& d eng%nnee&ﬁgt F%é?lbpﬂdéﬁér?b’i?géﬁﬁoﬂ?arfé’rﬁt of the present
i nvent i B¥Fosaitbeantorbddyt iom , anbinhbothdsdepiwEtsiing tlsemerdvesie f rom t he anti body
Wi th the, Mlegseguence SEQ ID 35 NO 1 and the VH sequence SEQ 1D NG 2 and
conprises atl east .0 am no_acid residue that i nverted in at |east one
of the CDRs to a relg?%cif{e?eﬁrgg%%& 9Tt eraféeéo?fe@gﬂgndi ng CDR of the VL
sequenceeBROA BlNGascamonsthel W isbguarmecSP@®l D No: 6 or SEQ | D NO 25.
I n asnmugttipoal ed redeenbadiveent bpfhybhedpresrhnbv@Ntden 4N sai d anti body or
anti bosl}yatq%rb%géuirve at 5 l.east ane of the .CDRs cgf the group VL CDR2, VL
CDR3, Vil SFESr i “BR3Yi 8 TWer PECCTB ERE®or r espondi ng CDR of the VL
sequenctSperier NBhS hatd/esr ef hleen/idorsespantc 80 SEGYMDING: 25 or SEQ | D. NO: 6.
Most preferably, said antibody or antibody 10 derivative conprises the
foll ow ng VL/VH sequence. conbinations: VL SEQ ID NO 7/VH SEQ I D NO 2, VL
SEQ ID NO8/VH SEQID NO2, VL SEQIDNOI/VH SEQID NG9, 15VL SEQ ID
NO |/ VH SEQ | D NG 25,



VL SEQID NOI/VH SEQ ID NGO 28, VL SEQ ID NO:12VH SEQ ID NO 29, VL SEQID
NO 26/ VH SEQ I D NO 30, . VL SEQ ID NO 27/V14 SEQ I D NO SO 20l n anot her
preferred enbodi nent the anti body or anti body derivative of the present

i nvention pizi City to human TNFoc. Preferably, ' inding is
characteri ;bsggzogeﬁgb1§d of t 100 nMor less. Mre prefer fg#/ggﬁgaboﬁﬂqoi body
with a Rd of 10 nMor less, and nost 25 preferred of 1 nMand | ess. Anti body
derivatives according to the present invention are fbr exanple Fc fusions,
toxin fusions, fusions to enzymatic activities, different formats such - as
m ni bodi es, di abodi es, linear antibodies, single chain 30 anti bodi es,

bi specific antibody fragments, in particular scFir and Fab fragnents.

Anot her preferred object of the present invention is a scFv anti body whose
VL and Vidcwmlgmanmpsraribodbemect étdabytley icokeriseprief érbdiigrhin a VL-1i nker-VH

35 sequengsgr EANGEREAL cn ML BrLefsral) ¥apakdiddenkertihas chhe sequence SEQ ID
NGO 10. ]11 : v@g}ot her preferred J,C:)ﬁb)‘; ct ofttcg& P[2resent i nvention
is a sof t215nPrLIWPTAEPR VEPT FERFEED 3D RS ?}YBPJAS’.G EhCan anti body can
be obt ai neldabypgeutaygenesizyleaandaconprivsestibwdesorhéesia nut ations in either

5 frampwofegnEhls atdiQE {41k oSRELBNGES: :Lf’%rﬁf @habh Yredil@sSCF7 anti body has
21, BEO ID NO 22, SEQ ID NO 23, SEQ

t he sequence.SE NG  20,. SEQ. | i ,

| D NO 245,“%‘3,%&)“1%?9k %(’:’5 31PeREFS 8%@?%2, SEQ ID NO 33, SEQ ID NO 34, SEQ ID
NO 35, SEQ 1 D NO 36BoSEQ HepVNOBT, LightSEQR 113 RO 38. 23R8y her preferred

obj ect of cdufpeiBE esEMcahVAM AR 16614 h@nEahs f ragrBAtneempri sing a VL donain
that is fuse o9l haeecgnstﬁaont r.ggi,%]e ognoanpuc%atl]m}ng k nRa chain, and a VH
dormi n t hat 7S tuse to the “Cht “doral ot a uman ?g% wher eby the two

fiusi oA%potspeprreldd areanbikesinéet @ty 1anreancsr 18haisPdi sul fide bri dge.

sm L ijn @fQkhernpspeact attiooant i irdyh @’om@ﬂié@@l)éndﬂﬂﬁ/ati ve, he. g. Itlhe

ant i body Ntz .0 S entLon. i. o em cally

nodi fi ed.Eé@gggr%fsean%u%%ge%%oﬁggl g%y%%\?i g%dsl%gsggé{%gq}geéﬁ%nce encodi ng any
of the ant§PG68Fes Ur 2AndTHYdy 28E4-PYRE/ VEsTRTT tRECHIBEEAE i nvention, as wel |
as a cl ommigbodiexpriesstion desdtred gmmtigini g Faede DNAis@feence. I n addition,

a sui 4,3bl & et &4l lenkhansTrRd - WMddh2al fo R REAHEACE 1's provi ded, which
preferentidll érZS i S manmal i an, cel | . Furthernore, a
p

E..co/i, a yeast or a
met hod f oF* ' Y%&EEYPW%#“PH‘B %%t:'ithﬁ&éﬁlé% B2 4REF oty derivatives of the
present ilresingore iss "proviided,” eohprddi-ngncyatt ani alytefnathee host cel |
transf or ngghrekth, tdiayDile enradicAo 8 nef psatibnd) andi hedi es or anti body
derivatives nderJc congl %I ons .t hat ai | ow E% )syrIlt' ggm s. qf b?al d anti body or
anti body GEFFFAETRAY SRECTEEGIEr FRGT SR dCRBY e &bl &°F r6HhEETE cul ture.
Pr ef er28bl $£9i9ap dofret HOUspraviidesy arrs cevbarrd Wéd) arfimRamsve¥hgnent purified
fromE. cetla. hdhdnehkebodspacisudtithaprueseri-g-aveadi on is the use of the
ant i bodi eﬁut‘l’boﬁ{)ti body derivatives provided by the present invention as a
di agnostic tool” 12 for in vitro diagnostics, and/or as_a pharnaceutical .
This use is particuMarPseds erkErPdifst Aerbiit EXFe df2vanyesNFa rel at ed
condi t i ondesEhébpd esentei pwignt kon. aflssgeenebnglassessa 5 conposition conpri sing

éep»tﬂﬁntngﬁ@m%d@r{zgiéqlgldy-:s;h.elni \afa,g%)lilfb@fmu&ﬁﬁer}acgl_%lém&n%ﬁventi on in tcorfbi ,ngti on
W a pharnaceutical ly acce e carrier, diluent or excipient, sai
conposi ti?ﬂiﬁ?’(?gb%s lfé;é‘axﬁg rae‘%ﬁ'g%%\%%tw%rmflﬁrﬁ‘mﬁ%a?%nt of TNFa associ at ed
di seases.all-QRA8Y, fipmuhetogis getterhel pPddedis)i Weentilen theovieles a conbi nation
prepar at i N n@Pé infindg ] e aRhcbBEY ©F agathdodyredeinvative of the present

inventi on, eQr.regf:?ﬂ%%ln)ﬁo%}E% %h?)ggo%ci%gpound that is not an anti body or
ant i body derivative sgem 1C tor a. 151 n yet anot her aspect of the
preseﬁ? U85819452 discloses anti-TNFu chimeric
antibodies and thelr use in treating pathologies )
associated with the presence of TNFa.
The use of anti~TNFo antibodies in the
treatment of RA and Crohn's disease is discussed in
35 Feldman et al.(1998), (Transplantation Proceedings
30:4126~4127), Adorini et al., 1997, (Trends in
Immunology Today 18:209-211) and in Feldmann et al.,



invention the vector conprising the DNA sequence encodi ng an scFv anti body
of the present invention is used for gene therapy. The treatnent of TNFa
associ at ed di seases is 20 achieved by bl ocking of TNFa due to a strong

i nteracti ogy@iood g3 th the anti body or the anti body dgri i

Preferably, a treatnent of autoi nmune, acute or chroni cﬁémfﬁ%dﬁ%@"?%n

condi tions, cancer-rel ated di seases, pain, neurological and

neur odegenerati ve disorders, infectious 25 di seases and cardi ovascul ar

di seases is envisaged. Brief Description of the Drawi ngs 30The invention

wi |l be better understood and objects other than those set forth above wll
beconme apparent when consideration®is given to the follow ng detail ed
description thereof. Such description nakes reference to the annexed

dr awi ngs,1%ffier eidvan@ski furaologhotns 283sadhene Tok aheilscEgsamei bodies with the
seqye[l_cesw@tx I&d“\_i@aﬂgu&%@e@%héﬂ% e %Q%faﬁﬂg’ecﬁiméﬂlﬁ: nost frquen:} _
vari ations. . erisks signate posSitjo ch ami no acid changes in
t he fran@\%?éﬁﬁéjfest’hgu%t?sogg‘%g %?sc(rﬁrgeﬁrjerégﬁégﬁ%%{/@ﬁti on are tol erated.

Ami no aci ds indi cat 8820E33R72hk CBRSofehcGBRSEsb@iangiefFasi zed with a gray

bﬁc kgr QUQQDtiﬁadliJiéte WS B dat rlfeést hﬁné SRPCELUE C@@F@egilzonb that Figure 2
SNOWS an .exe ar sche X or.the ex_pr SSI O 0 a a r.agrrent.
o o e e e e R L S Ot LRI £ ol A

EDS- pol yddwey ahpdtiatgenall (Padleatt dophonrssps W 98X pidbBed proteins. B.
?galAyti Calecg@bidddd raatjwcmi@fs,T&Am@gT&wg@&@wr@ﬁg@gﬁgw s]9l g_bHi ty of

- A e ur .shows a conpari son, o nity of different
scFv antisr?gﬁf%el"sc tfgfarng(gﬁﬁ%aéél%&ejorsneldﬁe By 1S I,EEJFSA(.l%gy)’ Figure 5
hows 18 he(Braki o t1-0 RReEmHHRAY TRFal 3tddé el pcsteRi Bia ysPnofrouse L929
“brobl astuieh AorR-oncentratiiondidependent tiduthiehtosf ¢fa. TB-A in conparison to
TB-wt and inflixi meRousifehCa0. yaldlgs, Pe&og%ﬁnéﬁ&,sql@%ngmggd TB- A derivati ves

to block TNFo: induced, cytotoxicity. ari son of sckEv and Fab formats
of TB-A CDR-grafted antihedy ePgethignd orndVes f et 4 I&#VBEdy treat ment of
hunman TNFExonntue edhrjiok morgwdbhahgrtibrdy {EXNpehTWENt hTEF3. or Experinent 1).
25Fi gyg e 1615howsnd he %89&Hé&9tﬁ§£§)ﬂ%ﬁuﬁ:@io@'aﬁi&ﬁ§éhﬁ qgijgal inflammtion

scoring. _ . . . Figure 8 shows the effec f antibody treatnment on
hunan %mé&ﬁﬁﬁaﬁﬂc@esd J]'nofiiH‘i"ggflOﬁ’fllsa tciroﬁLFﬁal?yatO%( @g%?ﬁsﬁ@ﬁ%?‘g%‘? 3., Experinent
1) . 30Fi guserdexhows the effect of antibody treatnent of human TNFa-i nduced
joint swelling in rahokdHper bP@dites cSiBhibieRer bfreniratnat . o

Fi gure 1%a%go%\gcg£1e ceffectia(ﬂ agxgliq%gx treatnent on human TNFa-i nduced j oi nt
inflammtion Th'ra ngefjfzg(per?]rren 9573 S Pert ne ’5). Fi gure
11 shéhs MoRecherdi/l ichymeficTBoRss hudiRnf ereodyodyredtsidds. 14 Modes for

Car ryi ng atinsherNmy ¢hfDikibb haserieadeMpuoehidrat: anti bodi es or anti body 5
derivati f 1S fr ks.Ld jf ih the. called "quality
control " \(%% ggn d\i%&%ﬂ%%%g)&' g?}gﬁ%}ﬁgr gg%e%}&sdélgltggt%cp Céﬁgﬁ'g y high stability

and/ or sATIBFRFY yitaridet HREtHEYT A5 FpdEHsEtH eFnet Hé%ont ext  of
extracel |lunaet appl 11086+ 01D ;sMehl &= peut KBIIRI, ngriiNEaisThe 10 present

nhanced e S o O e Y Tecogni 26 and bindl | NG
enhance abi] i and, sol ybi at specifica recogni ze and bin

and t hus ef“é’ngg’fat%axﬁii 89%“31'.‘{08&%% Y dRct %EIS?EW% O|fn%8?(.'3vo. Sai d anti bodi es
or anti bodflaerdbatyi veselrdd sehdgméirerhzedissapy Baspdceal 2¥+ anewor k deri ved
from t he 1'gual cdsreentefdlogycreen depganti bodies with particularly stable

and sol ubl e frammgﬁzﬂgg@?ﬁ?{j%}tﬁc%ség@éhre E%i% +PLpding site that has

been disclosed in E ( i e framewor ks used _ in the screening are
human *AntiB34Y 50 B aABiwisEsatioRywicah MeticdNEP dRrtddode ABT i nmunogeni ¢
framewor less flofliwineby.appl i cati ons. The CDRs of the antibodies: of the present

invention are identy§gdsd7@70fe 91V efe ¥ RhBe: RS Qb hier S1uri ne nonocl onal
ant i body Dot i n clLfi c$l,: y binds to 25 human TNFa

D 6 et al., 1994) .that sp
Mth o bitgH SPIPATCiReed B5aETY A Eat B ERP R ng to i ts
r ecept or .inchudtl tindhixDia®?2 ChPY DI eedhDdBh TNFa-i nduced cytotoxicity in
nmouse 34929 cells. TherPbMaausmi2n , 0f Wit bRg: theCORs from the nouse
anti body m%?ltc)glttnrpa %.%QJ%(?(:E} l(ngc?tStt) %lélxlstgebelane dglxjrg?gped to treat

RA and Crohn’s disease (W09728131). Celltech is




30 acceptor framework wi th undefined antigen binding properties, said
framewor k having the VL sequence SEQ ID NO 5 and the VH sequence SEQ I D
NO: 6, said sequences being linked by a (GEGES)4 |inker (SEQ I D NG 10),

resulted i anti body of the sequence 35
DI VLTGS. ps@‘%ﬁ%@%@&% TCTASQ%VSNDVVW(CO%PGKAPKRLI YSAFNRRTIE H2006/000300
VPSRFSGSGSGTEFTLTI SSI QPEDVAVYYCQDYNSPRTFGQGTKLEVKRGGEESG 15
GCEGSGEEGESGEEESQVQAL VOSGAEVKKPGASVKVSCTASGY SFTHYGNWRQABGQ
GLEWVGW NTYTGEETYADKEKDRVTLTRDTSI GTVYMELTSLTSDDTAVYYCARER GDAMDYWGQGTI VTVSS
(SEQ ID NO 3+SEQ I D NO 10+ SEQ ID NO 4) 5 said sorry antibody being called
TB-B. TB-B gave good yields in protein expression (Fig. 3a), but was unable
to specifically bind TNFa (Fig. 4a). Hence, to obtain an
gnt ijbody %Hveaebhbg()chmdeni Vﬁida@eBlMl)a,t a: ﬁuﬁliil)léialrﬂffuibﬁb@l'l?da)ﬂ_ speci fi cdf or .
i nding 10 TN e 1o effd cient production an
purifi gatln(}r%—%ﬁm foq%l ggfiﬂﬁéﬁ’ % %/reaoc HQ%& d§ glgv%l er(#t |y staBI e to be
usef ul asCR¥8pRar mevEani-ead %Wﬁé%a%@ﬂFérTW &nitabp@w degradati on and (iv)
suf fi ci entdaymBan- {dT81RQGERA C,Tha COMHI @dnsei Hatween dLsailb sol ubility and
best antigen i Skl yarying the framework
and thIg bmilggé =) sgﬁ%%\%n?%oﬁoca\ﬁ%\%? e%l%ggg%agglnce %lorgVL and VH t hat
is opti m%lf)éﬁdt%@é%?’%glzén of the criteria (i-iv). An scEv antibody
conprising said VI (SEQ ¢iglhCO:Hadd rkedbdyicd0 (ackaCw8)ré | i nker to said VH
(SEQ I D :\%r%)zaltédCaaglallfxgt-rg'nﬁ‘rltgggdéeocfuggfgefgnt-rgne‘]l%élﬂ' ygn by SEQ 1D NO 40.

This ant y 1S sti reasonabl’y stabl'eé and sol ub | ve satisfactory
yi el ds WRATTEXPrRE REF2HRE PR FRBPS rofmt &Y L?%elf:t(eﬁl §r $APD "and it does not
aggr egat ebi(ibiigy 3B)acikysu2hmditadhmigresasach ers §bv:csxatxmﬂ.@r ds TNFa are

excel | ent phatf et Bl% %E. 911§)§3>Me dis lay Moreom@’ DE@@@N invention al so
di scl oses VL, ag H se guenc {in ve fromi % ]g gr esent in TB-A in
vari ous FF35tC3 ?n‘?mﬁ{;‘tcﬁ i Ghgeobp c?yf ves tTons in the

f ramewor kaSCﬁ‘OCVE’CaCthlGIh deverp cogtai srpposit foride pr@(th@ctmoan@ﬁ\ork of VH have

been founghaagpeptablmilespaginabhyipaiiak. nutations that render the franmeworks

nor e -B-1ike, i 1 ke _ SE 3 .far. VL or NG 4 for VH An
ScEv -aEr?tl body corrpr|I§1|n%i§lél:§’§l VI)_ gnvenm?ajt ﬁétg%c%elﬁgggs ID NO 11 and a

VH domai nibfritke @@i&éﬁgéors*&QspﬁfN@aare Piﬁ%é}feﬁyw%%(sé@éésm linker, is
cal | ed TB:skd R4bLideeayseuidr dobfessionky (@irnpesi &1 0rpoodD
2006/ 1310@@50}#&36@99@3%%316 46 Rf Mo fr@m TB- 84 nJ% ntrast to TB-B

this anti I ng rogertl es fowards a (Kd1i00 nM.
Thi's sugg%?st TdRAY 44 R ﬁ%er’r' gtoeta P TBTBIRABICHel ative to TB-A
repr esent Bodapr dXi Nex2el ge@tescuppeende,| sentrts fddrechadgasinatt he vari abl e

domai n frﬁ'm?c\é@EKlular antlgens ha{r«g Kol @E@éicﬁﬂzden?ﬁ’déé@@alm the present

i nventi on, %ﬁ@% | e or g nt s are%ntro uced into VL

and/ or VU% e SFP‘T%SSA'LOHTH éP’P% é?re%\fbr T&&Pdues for nutations
are at 10ypdédetiloist4abiabty 63 ns6ubizdtanda8B todemMy tandoar positions 11,
;-6» 28, 4ddygréGatdS, rb@, tHls. rédsor3, 1n7@av37scr%%nlﬁ§ s‘%ﬂﬁeﬂa@z for VII. The

Rosi ti Qnsgar %899”3@51% 9 scorgllllgg a’groe t he nu %’b’t oiﬂo t h% gequence | i stl ngs.

The anmino aci i'ons~are FEF AP conservative", or
such t hatStapéer W%l”ﬁ@u%ﬁ%éoﬁé%wn&r éYWeﬁfael $PHi ’F%ﬁ' or preferably even

i denti cal ittrathelclonr espondinkgtale 0 actbsur egeaplasm)t hevdB- B sequence. For
exanpl e, A6 gtcé/éésfum%e%e%%e@%s%angego Q1148 %amtys present in TB-B,

but it | s e chan anot her am no_acjd wlthS|mIar i.e. a
non- pol aré/%%aggch%‘?ﬁ?%ugﬁ&&é%\g 27 AUt $RFMFW &h Bkamf%@dt a "conservative"
am no 34ci FESubsti t 0BeA07 ;| Ref dsir Mpuncetaeldd (2894dues having sinilar side

chai ns suidiale wrzlscgﬁs)era\ﬁ@t hé[\%‘e 1%@%5!1&3& ;@88 881 dsx@dnher ei n have been 25
defined in thguf inc aC|d|c si de

o
chai ns (BE) e arSt% sgﬁﬁé cﬁﬁ?%s r(a@ewRégsseq‘Fen non- pol ar
si de chai¥f¥ é@hAPUI\F’OSES FW00I509W97I\M Fyrtiremerpr abkefed si de chal ns (T, V, I)
aﬂd ar ometratesbdies @h@b«néx&eﬁtlﬁnai/\/ex@:esﬁcﬂ{] akeeredara) conserv?tS [ \ée chﬁnOgSGi)s
t hat \ t IS ¢ F EQID
or to%% %E%Efggl\%abﬁ @y’» nv(\i/e\?é?&ﬁln 1:5%,5%893 T r‘%ﬁg%onservatlve change
inVl is W@Ealmkﬂwlﬁén‘émﬁﬁ*éﬁo% th éh%r%ﬁgéwhl@@m i.e. N31D, and in W
W t h V79/lAnvArehhert 3Hefxé ) adede newoulBoe Vlbankidsl tahat of SEQ I D NO 33,
with a conservative F68L exchange in VU connected to VL by a |inker carrying
an R at position 2, replacing G W?2006/131013PCT/ C1120061000300 17
Much preferred single am no acid exchanges are R6SS or Y67S in VL and K43Q
or F68 to V, .L, or Ain VH Mich preferred double changes are F7OL/L72R or
A761/S77G in VB. Soft .antibodies conprising TB-A 5 sequences with said

Al tarati one cshow 1 nhi hiti on of TNFect 1 ndiiced evtotovicitv 1 n 1020 ceall e The



10SEQ I D NO: 19 = TB-A H F68V (TB-A 1468) SEO ID NO:20 = TB-A H F7OL/L72R
(TB-A H70/ 72) SEQ | D NO: 21 TB-A 14_ A76I/377G (TB-A 1476/77) SEQ I D NO: 22 -
TB—A L_L46R (TB-A L46) SEQ ID N0:23 = TB-A L_R658 (TB-A L65) 15SEQ | D NO: 24
= TB-A L 7 L67) In a preferred 50 y of the
above rren%% E‘ég&fﬁ dormai ns may be conbined with any of thgﬁgg&g@g@?rentl oned
VI donmains. In another preferred enbodi nent of the 20 present invention the
VL and VH dormains of TB-A and TB-B are shuffled such that the VL domain of
TB-A (SEQ ID. NO:1 is conmbined with the VH domain of TB-B (SEQ ID NO 4), or
the VI domain of TB-3 (SE ID. 110:4) is conbined with the VH domain of TB-A
(SEQID NO 2). In a 25 nmuch prefert¢ed enbodi nent the shuffled versions
obtained in an sckEv are connected with the (GGEGS)4 |inker of the sequence
SEQ I D. NQot@emi®@Subtbpgriiest heasafate ants bbdicesadB: ABghSEQ I D. NO: 12) or
TB-BA (S odgctfénofﬁéld rﬁ&?%ﬁgbw'%es@ah&d}ﬁbﬁf a‘lgréén%er can have an am no

acid 30 exchange o Cl ne pol ar, or even
char ged a?ﬁ%odeﬁc&edV\E?W%y?Pﬁéh@ér aﬁlﬁég%’ﬁﬁﬂ FSSd?e rﬁﬂl‘-’él§8I ubl e. Anpbng these
vari ati onsgcatlhe 0 owl &stidrg ca @y e & roREGE- (HEEEES)I3 (sSEQ | D NO: 39) is

P ef er Eedhaskl o280 IR, Lhe, CaRe oty e PLESANLAS Lavent i on €0

conbi ne doma I ns of: sequences Wt donmi ns of
TB- Al i keF@eéE%WS' B GATEEEBY ﬁfoWl*BlWGIWhAémﬁ%eﬁhat the sequences are
cl oser talddretiomerc lpalﬂtt’ﬂlatﬂ’lésokdékﬁrgnlzed by the Fc-ievepebrandt her preferred

enmbodi ne e e o] a i are changed in 5
Cho CDR ;}Ron%%%&gr%%ﬁ o d Q"\/ ALt %1&1 ﬁk%l@é%r@l@s am g, aei dse g

ences, to match the
correspontiafg & Jr%’dé(cii%i%e é‘§eﬁ?l]l“r‘i“epﬁét§ &8%5¥dwences SEQ ID NO 5 of

VL andbor (23EQ) | hd NBOuE or rSEQpkBvd@ 2B specMH.c Moghcipnefdeered are changes in

one of thg Mk, EORS GRRZ2: 8dpt\¥=sCOR3) or@%@&gét\ééll@% (C3R2 10 or cDR3), with

the nost preferred ¢ghanges,l eading to t VL sequences SEQ ID NO 7or SEQ ID
NO 8 and/or the VH@ eg'nicgEr%E@ %Dnﬁﬁdzgo or"°8eQ ‘Ig‘% %&) respectively.

I n anot hefOI]ﬁlﬁef)%raﬂeébe@‘rb?ﬁj|ﬁ?enth©ftltelﬁémpﬁ‘esfem TNﬁWﬂﬁO@ﬁat% VI sequences
SEQ | D NQi26re&xSEQchDad RMOp2Fticuicenhi neshuMehls thietVidasequence SEQ | D

NG. 30. n ef i , present invention the Vi
sequencen%}é%‘EL %%Q% 5 %Egg%ifé@%ﬁl ?ﬁ&\ﬁ lI%Dggences Seq I D NGO 28 or SEQ
| D NO 29. a%ﬁé?‘aﬁty}ona‘r%/t}bfa LRE HFEEC0eEIAe §ég%%e§h20 may be conbi ned

w th any mfesthe diveatosedbdigegueantcesdies, compositionGbpedts of the present

| nvent | on, 446q3nid:Dadkes: And ARl LaAdY.bLA0IRRk ept Par i cul ar VL or VH
pol ypepti des hal n anti_b ﬁa?rhg or Fab _fragnents. In the case

of scrv attft B%?%gﬁy Br%%?%?ﬁseﬁf\ir%% Canehet5%ked to a sel ected V|
domai reoi megiibhed .disorident atd gprthyplysfiloéxgblal mepnkerismA,sunt abl e state of the
art |i nkegga&@;e§1as_g s,aggoﬁgpﬁ%;ngd % am no acid sequences or variants
thereof. 1n a prefe rfo rrent of h§ %resent givgntlon a (GCCES) 4

| i nker of the 30 seégl rPcug) Ilf)a 10 35F FEESTRPEY TtV b NO 39 is used,
but vari a¥ites hetehly dncepreitadedr by alefersossi bl ethémlétﬁtgeletm al. (1993), Proc.
Nat|. Acad. Sci. USA 90: 6444- 6448) O her linkers that can be used for the
rese invention apg, ribed {f& n.et al. (1995), 35 Protei n Eng.
8:725-731, Choi et : ol . 31:94-106, Hu' et aI (1996),
Cancer Res. 56:3055H80%Y, i b?l%ﬁ?@\?ré% aftiect10bdhe JnVEBT . Biol .© 19

293: 41- 56:iamdtblgpverisiced wlable28fd )solGahe eandipuinodr ahfmbodt her . 50: 51- 59.

The arran@@c@%ﬁ%l@nwﬁ@cﬁléﬂ‘é"c&f%&il@k%&né@ ﬁ\fFonHh' {kgy 2k, s th the former
n fragnents, selected

orientation beln rr one. 5In,th

li ght chal %brpéfeég et nS dja{?eé“‘f 5%‘31 10 l([éﬁgyccgerﬁ'tvﬁﬁfv? egi on of a human
| g kappa JesharlnSCE/mlarﬂelbW <ui Fabl &rdgeigey- chain vari abl e domai ns VH are fused
to thle first (Nterm,?h)n eQast agy :Lﬂ@ﬂ!&:héhiﬂtiaegé shdheran | ng In anhlo ]
exenpl ary t p nv 0 ma omai n has the
sequence ﬁ?g cfr\ffg% 39 o rﬁlﬁ" 5%:?—ﬁrpctd1L ST ﬁﬂ%ésheglt%hkg%ngnt r@?:lf the Feb fragnments
has the s hﬁeaPSE@eP’DND 15 depgrirrispovkrcgfdexaifiide of a Fab fragnent
wher ei n thgivbdang Yhtdosmhi derofatiReAiareanisedtdd wuehet hat the VL domain is

it B e bl e

VFI FPPSDEQuKSEIASNVEL & NNRYRREAKMOADAAL QS GNSRES\IEARSKDST
YSI SSTLTI SKADYEKHEVYACEVTHOGL SSEMSENRGEC



(SEQ I D NG 1+SEQ I D NG 14) and the VH domain is fused to the
first constant donmain (CHLl), resulting in the sequence 25
QVOLVOSGREVKKEGASVKVSCTASGYTFTHYGUWWRQAPGEGL EWVMGW NTYTGE
PTYADEFKDRE G ESls IS T VYMEL TSI TSDDTAVYYCARERGDAMDYWGCGT CH2006/000300
VSSASTKGPSVFPLAPSSKSTSGGTAAL GCLVKDYFSEPVTVSVWNSGAL TSGVI

AVLQSSGEYSI SSVWTVPSSSLGTQTYI CNVNI MPSNTKVDEKVEEKSCTS 30 (SEQ I D NG 2+SEQ I D
NG 15) . At the CGtermnus, an inter-chain disulfide bridge is
formed._between the two constant domains. The antibodi es or antibody
derivatives of the 35 present invention can have affinities to human TNE a
with dissociation constants Rd in & range of 0.8-10'000 nM In a preferred
enbodi ment 'of the present invention the Rd is 20 -Cl10 nM The affinity of
an anti bathrifres afomanhé geiyueane bes@aenot nedihexper iinerbhal |y using a suitable

met hod ( of sk dyz.An i n Fundanent al

| mmunol o?%rS%Pgﬁlé/ ﬁé@éd E#%}%EaQQ 5 e%gg&%&&é@%@i m%%%m?%QQZ) Kuby, J.

| mmunol ogiP v B, ClEngs e tErid @%ﬁp%rrﬁmewﬂéliv SRidNKE YAoRAY™ net hods descri bed
therein. and/or at maximti Gneocaspeeingefs whehipr esenframewenkieh the antibodies
or antgbosdaﬁl Jeni yatlkyes, especially the scFv or Fab fragnents, are |abeled.
Det ect abl abel 1 ng of a 10 I NFa-specific antibody or antibody derivative
can be acconpl i shedAbE/refqueﬁgeWOGELB‘eaﬁ EhAPRePFdteise in an enzyne

i MunoassiaywehELA) ior seha yare-dbbak ek |ammmh@c$30rdwmtra’aas®ay (ELI SA), which are
met hods V\ﬁ{elreKHOC‘ME be ﬁ\@fe R, ﬁgnaéllﬂ lhgdgd o éﬂ%elﬁffocﬁlfcgﬁ %aﬁpl e Current
Protocols 1n 15 an et a? %}& & Sons, 2005) .

By radi oatth Vél V‘? ZE’B@FF’r\‘g%t He FRFafJ%aﬁ@HPF]F'C p&ﬁ??ﬁ yeé‘t &nti body
derivavi vas port pesiposss Hed ecbedefmut thNFsouprhpdugte t he use of

rz\gdl Oijmélmﬁﬁ%§éﬁ(s (R A, (@533 650503%@'8@ o¥rHe €t @mainlaboratory Techni ques
and Bi g

chem str ecul_a bI i shing Conpany,
N. Y. (1978) OD(”Tﬂ'h%t Oé‘&l 8?3%?5%835 fﬁe é’sdg%{%ﬁ éS(?ES?Eb%éfarﬁgle % a gamma-counter
or a sci raqdupaef oiec paptieronsr 1hy But dBadf dgridph§8, Pdnt Téul arly useful.
351251. iBntopesT@r@73H9,13kland 12" 6 andl wr abesabl wo26The anti bodi es or
ant i bady e&teerf'e¥ h}’e%toieé&e reé?“t%he' '&Xﬁﬂéfs%n%afeaadss%bﬁ | abel ed with
fl uoresc ounds suc uorescei n, 1sot |ocyanate
rhodanmi ne™igRyeoEt Wﬁ??lﬁc iphpERcHRAMN3 APF OFhpRBSASER, 18- pht hal dehyde and
f | uor escam:Ae foorviM thd cdesn hupe nes=fe38bCerdt aoapdiinds Such as | um nol ,
i sol um nol,,Lhetf ot i c acyi QI_.CQI Hf%%tt i m dazol acrddiniumsalt and

oxal ate ester. and det ection Qr otocols are well known

to the person.skill¥85F rPDceﬁér%}HY’ B tlde%tr?ﬁoéy Phéyti88%%r e avail able from
Usi ng 2AntddsidieesvesAchaboistsory VVedmislin £Orittablseqi¥roteo680 NO. 1 (Harl ow, E.

Snd La?e N1, ?111%9/3@ a VBldomain oftthe seky @@z?&ee@raaéflhﬂz@' §§orﬁ)rtant| body
erivatives o nyenti on usef ul nostic purposes, in
parti cul arS dé?g%?ncﬁnsgée%ﬁﬂg I n’a ablvg| g A °§a ET & %%B‘f/eed froma patient.
Any sanpl Q& At ¥ Hilngnd NF&Hc dampin 5>fu§é€| S%Iugncﬁliﬂ%épc?&q) 41 uids like blood,
serum | ynphheuvi nRmainfdarorat @wlw@lydafeuhec@ﬁsebézﬁsginmahtidmi d, amiotic

fluid,_.a trac h hi st ol ogi cal

Speci fins PR TR & Vi SR PonotD TPoNP RO KA BRLPARATI ChE

Def i ni ti offPCIFRENT &P Vi raaraeett i aleTiBedniiTar &R WDel€f3 to preparations
whi ch ar esuah shgh ther phasyltadapendgndt pheibiol @gi talchaetwdtys of the anti body

or anti bogy:h@@rayéc};mge i&c%eunsme\ﬁ@&aéla/r %faflﬁﬁél \A%dl@ﬂ&aiﬁ whi ch contain
are .t oxi to whlchthe

no addltl n%% it totp é%

fornul ati n\%ﬁl"&f’ D ati Hi® PBFJe%na Pﬁﬁ P%Ja?ﬁ €pt abl e" exci pi ents
(vehi Gpeskingddare idiosy tnr SEONEBeNQHlohSEQN Y éﬂ@séhatﬂE@ BB administered to a
subj ect nwvyal $mp pHONG A8 algg;gf:t@q\to 86, 26hdese of Mdig7acti ve ingredient

enpl oyed. th%S: eferrgd tdl%” {sofoqg in which the antibody
or antibody deri vative ther e| essenti a retains 1ts physical stability

and/ or chH¥#seal HvaBtien padddAor a9y 85i Wlbaéh@ﬁl’tlyaﬁﬁ% igt orage. 'Various
25 anal ytdezdlveti effoni ghesadftabofipasithi nhe pVOteiqiesdalsEhi £y are available in
t he ar, aL e, r.eyvi p a r.Qtei ivery, 247-301,

Vi ncen{5 ﬁgglEégd @\é %\ege[iul%ﬁgg %Qg?]} Qﬁlef %td S 1%gSD%%Jbs (1991) ‘and
Jones, ALlGAGF. OT% @gipe|3cisr yemkiue fhatone g@n(’%‘%% inf exarrpl e,

.'Least one of the CDRs to a residue present in the



30 Stability can be nmeasured at a selected tenperature for a selected tine
period. Preferably, the fornmulation is stable at roomtenperature (about 30
C) or at 40 C for at least 1 nonth and/or stable at about 2-8 C for at | east
1 year for 2 years. Furthernore, the 35 fornulati j ferably
stabl e fol ova()bnﬁgﬁ r3eezi ng (to, e.g., -70 C) and thaw ngp%éﬂ{%@(’fogioﬁul ation.
22 An anti body or antibody derivative "retains its physical
stability" "in a pharmaceutical folrmulation if it shows no signs of
aggregation, precipitation and/ or denaturation upon visual exam nation of
color and/or 5 clarity, or as neasured by UV |ight scattering or by size
excl usi on chr omat ogr aphy. 10 An anti body or antibody derivative
"retains its chemcal stability" in a pharmaceutical foinulation, if the
chem _c?: Sirabbpdidingl CBR GV @ihet vmdqsesugmﬂqu@ &g:&;f&?d[ﬁb@tcﬁi n i sI consib_dle_red
to sti retajn_i L0 [ act | vi fi-ned bel ow. em cal stability
can be astshéesggdseb %&legtee(éﬁ‘?n%agﬂdgqéuraﬁf%féf@?'nmgﬁczﬁém cally altered foLns of the
protein. Chenical affie? dt4nPralrintdorPerdineatndliticcatesie. g. cli ppi ng)
whi ch canenevad uat edid SrtSbBgy SdZ anexsbdsidarieht bratagr aphy, SDS- PAGE

and/ or trix- i I e i iond-zati gn/tdae-of - flight mass
spectr 8%‘%%(%%5_&%} ?gﬁ %E?g Ogoﬁge%gogpe{.ﬂg[ﬁgr’ ?ﬂpé(adgggf QE(I:hem' cal alteration
i ncl ude IPRRger aftt &PESI h qavVgrtet dor FRACAEeaPPRStNY CBR @kani dation) 20

whi ch canrctkevevaddished byo imnyNexs hagerctitomat eggagve, skorimxanpl e.

An anti bagy. ,ar i y ivative "retains its biological activity" in a
phaLuacechi\'?%{ggl O]’?(r;grﬁr?g?gt Iﬁ%ﬁé if the biol orgci cal -activi t,g of the antibody at a
given 25 time is w MAFh RESEEEAR00 ERLE MTHFPREYePF ATPE1BPYY he assay) of the
iol ogbcaleractiind ywoexhided edeatotvering mel A \ie sphadmeceut i cal folLnul ati on was
repared agndglerddsned in an antigen binding assay, for exanple. Qher

"bi ol ogi cal activi tg" g]%ssitst fp_; g{]tl bodi es _gre el aborated herein 30 bel ow.
By "isotonic" is ne hit S%% FHe! £0r Afifat? P67 interest has essenti ally the
sanme osnotic pressuive 3B TPnHA: HIVEoFEQ|I Botenize fornul ations will generally
have an osrr_Dti C pregsusn fhofb about 52801 o350 MOsm | sotonicity 35 can be
F S aAV-‘?B%{g&S@F A R S e B eRPmul L ple hydr oxyl ar oupe, " and
i ncl udes sugars (redbct¥y IBnHO bV éBRcIhdOsd8ars), sugar al cohol s and sugar
aci ds. Preferred polyosmso lter gon haveea minecabar wei ght which is 5 [ ess than

about 600 kD (e.g. ih éﬂf Iﬁ)aﬁa%g/\@nbﬁ?% nb29ot 0 about 400 kD). A "reducing
sugar" is one which contains a hem acefa roup’ that can reduce netal ions
or react coval ent!|yVhi £50 I5PsNRe? HVE 8FRel? %ﬁi’ﬁ -groups in proteins and a
"non- reduci ng sugar Ini snaherwhtreierdedsemaidii@nhave thesleodyr operties of a

reduci ng SUIGAEpJARRLES: Ofvd BEUGINGBUEM Srdkfelobichgse, mannose, mal tose,
| act ose, arabinese, xy]ose, ribose rhagnose, al actose and gl ucose.

Non- r educTRGLEL G SPnRTIRTE T8HRr Geie foF Fenkl o5 950mIBeRS il azi t ose and

raf fi nosehabaneticgled kyld thy 0£15 0y nMr ot dlesst h¥ere glrefsordsl t ol and gl ycerol
are exanplesnoinsiu@al At ePhoks. oAs ot Qussgaresaci f8q ddaese include Lgluconate
and mgtal |l %esal(%soft Eelrlﬁof - \i\%gre it is desired that the formulation is
freez&t HAW Stabi &," thé polyof-Ts preferably one which does not crystallize
at freezing 20 tenp@RhthAdysdesirptivee THcargenat atthict PEREA™MDI | i zes the

ant i body invehheod aeukEat | ORMpNONFd EddLONE, HbgahSFdiehsas- sucrose and

trehal oseranent he, RLSHE E:{%ﬂ 2R yaliS shep ek flr it ?oﬁr%a%@%@é}? being preferred

over sucrose, pecause e superior solutigon stability of trehal ose. 25As
used her éisnf“l“ﬁiﬂ%?rs" gje?bé’rdéLePo Hosaft 8P SorEt | DR H-AatP3dsi st s changes in
pH by 30 heerddbpdienf biitsecidiid- bastcignf ogatenteompoenttsculldie buf fer of thi.s
inventi ondigSagd pHEL Brifgedrange from about 4.5 to about 6.0; preferably from
about 4.8 to about L Or and npst %0 grefter blc?{ has a ?H of about 5.0.

Exanpl es of buf f er s“P A= WPFFE@hTEr 8P THe SFHPh BT F ange i ncl ude acetate
(e.g. sodinyanatet dise}, sellic @irhabedy shehe 48 sodi W dameénpaadned , gl uconat e,

hi stidi nexongkttad @vand1Diker, pra@tag1acig butterse Mere a freeze-thaw

stabl e.35 for ti.on is desjred, the buffer.is.prefe |y _not phosphate.
WO 208%/ fffg‘iggéc%fé%%%’%‘?‘%oo 8b° z%e?er%ﬂy said lnfer %%%r%ﬁecol ogi cal sense,
in the cOFEBRECHFSEChEDPF®sdAt i nvention, a "therapeuticalty effective ;
anount” of an antibody or antibody derivative refers to an anount effective
in the prevention or treatnment of a 5 disorder for the treatnment of which

t he anti body or antibody derivative is effective. A "disease/disorder" is
any condition that would benefit fromtreatnment with the anti body or

anti body derivative. This includes chronic and acute di sorders or di seases

i ncl udi ng those 10 pathol ogi cal conditions which predi spose the nmammal to
+ he di corder 1 n Aiiecti aon A "nrecarvative" 1¢ a9 conmnitind whi ch




25 nost preferred preservative herein is benzyl alcohol. The present

i nvention al so provi des pharnaceutical conpositions conprising one or nore
anti bodi es or antibody derivative conpounds, together with at | east one
physi ol ogi @ Jo¥s/BefigPt abl e carrier or 30 excipient. Phyjdpaasl ﬁg
conpositions may conprise, for exanple, one or nore of water, éu fers (e.g.,
neutral buffered saline or phosphate buffered saline), ethanol m neral oi
veget abl e oil, dinethylsul foxide, carbohydrates (e.g., glucose, mannose,
sucrose or' 35 dextrans), mannitol, proteins, adjuvants, polvpeptides or

am no acids such as glycine, antioxidants, chelating agents such as EDTA or
gl ut at hi one and/ or preservatives. 1I1WO 2006/ 131013PCT/ C1J2006/ 000300 25 As
not ed above, other active ingredients may (but need not) be included in the
pharmaceutical conpaséotieonprprevidedbiwrteiod. the qaraseet i s a substance that
may be 5 associatad w &@an%%wy%%e@wogo%dﬁf'Nbaabve prior to

admnistration to a patient he purgose of controlling stability

or bi oavai'Pabi | |%Vhoﬁnt%t3§t9ﬁ|¥oﬁ% eCﬁ]PJWJé"reg PEMYSIREERFn such’
f or nul at iaonscanerigenethtéy dy deospattebiens amdemalyeal so be bi odegr adabl e.

Carriegs 40 éxﬂ&ﬁl&id%mf %%ﬁ‘a&afmhﬁer rg%aem&eegﬂt pocdldiipvatgat ol ecul es such
as serum al Eum n bovi nenIDdﬁ\g)g peptides, polylysine

and pol ys%&‘fh%’?ﬂ?é’gys%ﬁ He SRARHEXCE] p%Pyat?f‘rEIQdE}Hr'r%q es. Carriers also
i ncl ude sal,i EE@UPPOIOt BAL FHGALD BucR3assEEddsNand24v GEQpaPti cl es 15

SSFEE: ZL?&) 3i0rs@<%@ph§z3:P°|stba§b@$(ﬁ3§0| it@ce)h@tﬁt& rsg:% I]():el L ul ose or
dext ran. I\}& ggf r?%%siﬁﬂé} g%( Sl% ¥%§{%8 hd%rl% ﬂfg gity of ways, i ncludi ng

goval éat bondi ng (eRrheredipreéetsecorbieed @ i:hka:rregileoup) noncoval ent
i'nteractiiQReROid 1adBhXtBHIE fragment comprisiPRaknCeidracal ceanpositions my be

formJIatedfor Y, ro rlat na r.of adm nistratiaon, including, for
exanpl e, (?nc o?gg (E) %len‘]t%% 09 %élfngﬁtf?alf PE&mi ni stration. In

certain e‘?ﬂéé@t ) V@o@?fwnt bk i f2§e% thOItPf?s‘EﬁJt amair vt oral use are
preferred nwgh fom, mehenedwides tos fexaoplmlypebtijed akbets, troches,
| 0zenges, . aQUEOLS r?ﬂ' llyte%:u%ﬂgﬁ'ﬂgﬁif%esﬁﬁﬁag?l e powders or granul es,

enul sion, hard or sul'es, or syrups IXirs. Wthin yet ot her
enbodi ment s, corrpos?’EJrJo]ns“-HB(?rnBWﬁﬁ ERC Her¥en2ReyPHY Prnul ated as a

| yophi | i zattébodiheleirerrat pas e rt. gL atheaantn:lmtimén:egmenmcIoﬁdélse subcut aneous,

i ntrader rBiJeseﬁtF't rzﬁr\éﬂ%&'ﬁa{ (l%bglled RLr é‘ﬁ/&cﬂ%‘éﬁ xhéH:Jfé@HSCU' ar., spinal,
intracranial, intrat heca and | ntr er| t.oneal |n ecti OIQA as vvel | as any

simlar 35 injecti on*drPiHEUS J()Ihveln Fﬁ‘n i, provides a Conposi ti ons

i nt ended a‘eanemealen@sélmyarbeO[Sr’elpmra@dlla@t@sdbngam@k@dy met hod known to the
art for td&lvgﬁw&nuta@ﬁélrga:e@fenﬂh@fv@EQMI Gal weDMEsist i ons and may contain
one or nore agents eXSlrJgShsiasn sueet eni ng_ agent aléllj"ﬁfxo“ ng agents, coloring
agent, andCpredervich ents ‘i of der 1o provide appeal i ng and pal at abl e

pr epar at |S@ﬁ§en“5e Tdpl éﬂ@l’@:ﬂcﬂﬂraﬁns‘#%bé@tl?q}?é cagt eeeastorReddni xture with
physi ol ogiical $yiaouapkabhenex ek ppeitided halhiahepsetidrabkeainsr the manufacture
af ot ablets, Sugglllexgl gégglg S %clln%gll%rqrce xanpl e, inert diluents (e.g.,

cal ci um car bonat e, I.um car bonat e actose, cal ci um phosphate or sodi um 20
phosphate), granul aﬁlﬁ*ghea‘ﬁ@rﬁr 7 MEEPAtiatg tAgamsucELgh O%orn starch or

al ginic aniedétntihqtﬂdaagoamwg dprivstarchpfgethatimsentacaci a) and

| ubri cat ing-ages S s( §r9v1dé@3,-9661§ﬂ>ﬂ@1§5e:ﬁflacriﬁan%t@ﬁrﬂh% assd or talc). The
tablets may bLera coat ed or thgx We oat ed knaq techniques 15 to

del ay di si nfLegra ion an Srpton of 8§t iTft'stinal tract and

t her ey prgiberelas §‘Hs@%’$#&ﬂimé?¥wtévw @ﬂeéng@@dlﬁéropédth@or exanple, a tine
del ay matsgnbal tissichnase gl sy egr yhlmesb@dyatoe entomeryl distearate may be
erp! oyed 420708 M aLhans. dgye, 0Ll s e IR LS. e ngsent ed as hard gelatin
capsul es erein active ingredre I's mxed w an inert solid diluent
(e.qg., cderehs cé’rrﬁéﬁ‘é%]ély'cé%gd?ﬁtﬁﬁéswléeéraIP(&“dHFVn), or as soft gelatin
capsul es aphiebein drh@abcttamentgsedirend from?2®, neéxed Wi th water or an- oil

Ted um(2.0-, Peantiniler LLOUL BALAL (1o0h: Aol )es AdueOUS Suspens] ons
contain the antibody or anti er|v tive rn adm xture. with excipients
sui t abl e tfhﬁru?‘?]eOfrrﬁﬁﬁf%}&%ﬂO@l%? U aRBHROGUSBEREGITES Such exci pi ents i ncl ude
suspendi goaided $y30h¢ epapsensotiwemtdan box pmei ytelilcutoske, net hyl cel | ul ose,
hydr opr opyl net hyl cel | ul ose, sodi um al ginate, ..polyvinylpyrrolidone, gum
tragacanth and gum acaci a); and dispersing or wetting agents (e.g.,

nat ural | y-occurring phosphati des such as | ecithin, condensation products of
35 an al kyl ene oxide with fatty acids such as pol yoxyet hyl ene stearate,

condensation products of -ethylene oxide with [ong chain aliphatic al cohols
ciich ae 27 hent adecaet hvl enenvyveet anol condenceati on nr odiicte nf et hvl ene



QO ly suspensions may be fornul ated by suspending the active ingredients in a
vegetable oil (e.g., arachis oil, olive oil, sesane oil, or coconut oil) or
in a mneral oil such as liquid paraffin. The 20 oily suspensi ons may

contai n a {ji.6iARIgIy agent such as beeswax, hard paraf fgRycPhofRbéah @l cohol .
Sweet eni ng agents, such as those set forth above, and/or t(l‘ avoring agents
may be added to provide pal atable oral preparations. Such suspensions may be
preserved by the 25 addition of an anti-oxidant such as ascorbic acid.

Di spersi bl-e powders and granul es suitable for preparation of an.aqueous
suspensi on by the addition of water provide the active ingredient in

adm xture with a dispersing or wett4 ng agent,. suspendi ng agent and one or
30 nore.preservatives. Suitable dispersing or wetting agents and suspendi ng
agents ar oexenpiitté elagyothbse ahdéadypsnenphanedeabovel. Additional

exci pi ent gy; § ofsoCXANPI 2 Suest Bigdaeef1av oL A anhiCQL 0L} NGyagent s, may al so
be present. 35Phal maceut | cal™ conpositions may al so be in the form of

oi | -i n- wat & ér‘?ﬁ?g‘?%rfsondﬁéo%l | y phase may be a vegetable oil (e.g., olive
oil or arachis oil),The p28sentinénaknuidn gésg.gndangasdepagraffin), or a m xture

t her eofs %ﬁ&ql&o@wn@ﬁgtﬂ a@g‘%ﬂ%§bdd}cbyd§n%&aheylt%%ktér' ng gums (e.g.,
gum acaC| a gum traggcant h), nat urrraL,%‘lIn)%occur ri n% phosphatides (e.g., soy
[

or
bean, 5 | &8 V}‘ﬁ RIS éf?tV@PE Gt Paft $PBrE e ved fromfatty acids and
hexi toI ) , Pamimpdeitesal(ly. gorestriliet anrmipwel éatwegnt amd condensati on products

of partiakxestians, d@&ﬂd/e@mgeemﬂo@tw RCivdeqang hexidt ehndit h et hyl ene oxi de

(e.q. poI oxyet hyl ene nmono te)..An enul sion 10 nay al so conpri se
one or m)rée{ :%I(Qe F% “and il&?}i 5\?8??3113% §g%ﬁfesases The

phar mateut i cal conpd<i gi dwrthar Berprlefarerreserd $RERMON nj ecti bl e aqueous
ot ol eagi POGKS R4S P et ak Doy reat el gD duhpt Dingdapeatingdon the 15 vehicle

and concentrgtl 8NuliSet: s, 6L ety Uspsded: Alone sdlosol ved I the vehicle.

Such a conposition according he known art using
suitabl e HF%%@ﬂﬁng%tat PRECRHY SRFBOHIH/CHR sbis PerTdPRGARIGEREY such as those
ment i onedoabmra bodyroig itvheiae capcable feehif8Fes 20 and sol vents that may be

enpl oygd are water, 11,1 3= tbg[t&qlei@ %peé@ @geghesgggsgtlton and isotonic sodi um
chloride solution. In addl tion, %ﬁ | xe ils ﬁ be enpl oyed as a

sol vent or SHYHEAdHHY VﬁEHPErﬁontf’&tlStW uPJo s BBl %f%ed oil may be
enpl oyed, ah nedEydpgliRBlys phAt Het ingenemo-ingentigh yicerisddsfod n addi tion, fatty
aci ds suchegs t@kebgyacid may be used in the pr epar ation of injecti bI e
conposi tions, and adju nts S ane etics reservatlves and/ or
buffering agents cagflhﬁ 5?%%ﬁr§e8gsw h%s?/%?ﬁeb gdéﬁﬁt Pnéiceut i cal
conposi% i apEkiangy be Hleckihat el AT sz dcnadstedrsadatemagniltations (i.e., a

f or mul at i ep mUGhwash a:l'féaﬂﬁﬂi}@odyh®E etet eetcebad;,sldwmete«aee of nodul at or

fol | owi ng, rafi £9 n be prepared using
wel | knomng%ﬂ%hg ogat tg%tgg&cgjm ere HEO% ggxglﬁrp ¥ oral, rectal, or
subcut anedUSLamBE S0H é’toi“éﬁtl%ftsrb;?aflﬁ?ﬁ éﬁ’*ﬂé?? figfeagRa d%?sﬁnr' ed target site.
Carriers heurdlsgival hkind sechodd@nkoxineatii snsdearse bhdbeonipati bl e, and may
al.so bg bas?geer adabl &. BEshecanly thefQumil aljQa,peQyvi des a rel atively
constant |evel of nodul ator rel ease. The anmount of "an anti body or anti body
derivative contained 5 within a sustained rel ease fornul ati on depends upon,
for exanple, the site of inplantation, the rate and expected duration of

rel ease. and the nat prgcef pdhre-igdseasy dhsosLgrinke be treated or prevented.
Anti body or antibody derrvatives provided 10 herein are generally

adm ni stered in an anpount that achieves a concentration in a body fluid
(e.g.,3%l ood, pl asndeséripRticsrriky hgvbattey wndersiershandel | ul ar

intersti t blad ed‘tlsUbtheﬁ ¢ahs Ofiodd |s|ee)fctﬂmt absvs Ufiflichendnd apdet ectably bind to
TNFa and pgevgntno8 do%@h@!a}ag% %5090a{}eéj§@|l§g@§ /Q@ sorders A dose is

consi der ed fo be effective | results in i sce atient benefit as
descri bed Hehes) eSWéPPeﬁhWen‘?l&dﬁ%egr%EfH@é‘ i ?ﬁaﬁ? Gf70.1 nmy to about
140 ng peendd ltogtlzenagihehodydwwiight, oérerday: (about 0.5 ng to about 7 g per

patiends per day), 2Giju,ih prs%long§%%hgﬁQeC5@|t|h)é Qgﬂgg about 5-20 fold higher
t han |ntravel|[JP gs dos?:?; The anmount of_antib th%/ or gg derivative that
may be coPD e aF t'H hEPR aF§IUERCRAIYY FATR 7 [:TlBoa BYl e dosage form
wi || varytidepende ngf dpenmodie fregtenlt eatdalt Bk theteax&tkscul ar node 25 of
adm ni stration. Dosage unit forme will generally contain between from about
1 ire to about 500 ng of an active ingredient. Phar maceuti cal
conpositions nmay be packaged for treating conditions responsive to an

anti body or 30 antibody derivative directed to TNF-a. Packaged

phar maceuti cal conpositions may include a container holding a effective
amiint of at | eact one anti hody or anti bodyv deri vati ve ac deceri bed- her er n




15 in an average nol ecul ar wei ght range from 500Da to 50000Da. For | ocal
application where the antibody is designed to penetrate tissue, a preferred
nol ecul ar wei ght of the polynmer is around 5000Da. The pol yner nol ecul e can
be attach t ntibody, in particular 20 to the of the
Fab fragrreeﬁ]tozﬁoésg\%n%har n via a covalently linked hi ngeﬂrggi)ﬁzggéloaogﬁgescrr bed
in W0194585. Regarding the attachnent of PEG noieties, reference is nade to
"Pol y(et hyl enegl ycol) Chemi stry, Biotechnol ogi cal and Bi omedi cal
Applications", 1992, J. 25 MIton Harri s (ed), Plenum Press, New York and
"Bi oconj ugation Protein Coupling Techni ques for the Bi onedi cal Sci ences”,
1998, M Aslamand A Dent, G ove Publishers, New York. Preparation of the
Forrmul ati gn 30After prepar ation of the anti body or antibody derivative of

i nterest H8SHESERI bed Tabdvet ('He Chhat e eftFcat> T mif aton conprising it is
prepar ed. fTsevantki bbthet anbebddiesubatet: hassaot ireentsobjeet ed to prior

| yophili zati on, 2pd m%of ar:r.ra'é atﬂdqeaeéd 'Hétl%%eﬁltze heirei Nehs cIpsan aqueous
formul ati on, Preferab eantl or antib o'ﬁ;/Ib errvﬁrvelnthe

formul ati BA*5% SHR %?ﬂﬁeﬁloﬁ;’z kFraaé?r?@ﬁt AGheR R Bv1%%%he ™ her apeutical |y

ef f ect isveth8@IrempeubhiveofCDBRt i body present in the fornulation is determ ned by
taking into account Etl@grgeg;lgr%q,sd%ee}gégl gg@g S Rodef soheof adm ni stration,
for exanple. Frqom ab to about ng/ M, preferably from about 5
0.5 ng/ M “tB-EHGCE- Hifg‘%q&‘ Rbst preferably fromabout 2 ng/m to about
10 ng/M is an exer’rmlarlyeahtﬂ@@fdytlc@rm@dupamroryiieﬂrdt e fadivaul at i on.

An aqueoushé@rémgrragém inS EPr &par.ed, CW}Q‘O&&'QQr%E{'ﬂ@‘Ll@@t goody or anti body

deriv |veleé1trO es:.s f ered 139 S%| utlotn Th g nal %flc IS |nvent|on has a
Hin ranﬁg FFom 8hottP 45 foP 2hsut 6. era from about 4.8 to

about 5. 5flh’ﬁéﬁtﬁ@§t0§)r@f‘r§r abd T Aas ahcbrﬂn@f SBBWOUS sgluEdEifyl es -of buffers
that wll ogorg+ml the pHwi thin this range include acetate (e.g. sodium

acetate), 15 succinat; uggug@}%%gﬁg%#@ﬁ%{%gﬁgﬁ %)ff glwzq)r}ate hi sti di ne,

citrate and_ot her organic aci cornicentration can be from
about 1 nWFEEEEBGUECE0 2RVELDT e FABRYAT FOFFaBotRT™ AW PH about 30 mv
dependingELI&k. exanpl e, on the buffer and the desired isotonicity of 20 the

formul ation. The prefigpreds mﬂofrarthé l%@ﬁbymape;fah@msabma 10 MM, PH 3.0-

A pol yol, .whi ch, ac s a.tonicifier sta e the antibody, is
i n(F:)I u)d/ed AR Fésf?ﬁﬂ%cﬁsﬁ e ﬁ‘oﬁﬁﬁfléfz:}’eéqg nté the formul a%/r on does

not 25 coRlvta¢entgatden ciebyphaentanopbnbliofona ofalb-A ugh campawidionm chl or i de, as
this may €auBs-ithend@ntrifhedynas +anhi b@gyvﬂarésvaglvaaﬂgar@éa@id@ tate and/or may

result, in BXAdaaer:.Qerfx}esl Qw }Qﬂ)ck Ry RL & ef erre% ?% otdrxgré%% d he polyol is a
a e

non- redﬁcrng sugar, such as 'sucrose or ol'yol 30 is added to
t he for muFERPaFL SR %tfn sefguptd iRl Boratsv @y THidh respect to the desired
isotonicity of the frgiukasiowsPried estdbby éhexraqbeaus formulation is

| sotoni . +1.0a l:ho £ a5 8Uk ARl S RONESRULAt Loaer ol Lhe-pol yol i the

formul ation are i n ran rom a about 15% w' v, preferably
in. the r ad§EPIFIRPEboUt - 206 ¥ P HTERE 10% why, for exanpl e. However,
hyper tzni ¢ or hypot dtigeréof mHoatsi bins steyiay socHemes@ptabl e. The ampunt WO

2006/ 1310gigggga@dgggﬁcgqog@g@l%aggO@ogdbqllnadded rray also alter. wth respect
to the nol ecul ar wertht of t OW%BJC £ jé ex § a |l ower amount of a
monosacchari de (e. g.  ¥ahfi{ d yﬁ/ebee 5 ded® @%ﬁ P& to a disaccharide
(such as frexEtesepn BmagyFFigtiadpoced Jalas a@@e@w@lf’heuaﬁﬁi:body or anti body
derivati veekesmmeat t an.3 . ExemgddAmgnsur)f.act ant s i ncl ude nonionic surfactants
such ag, pol ysor bat esEl(ggrg 9%9!0%%05119@%%%89 018% g&gngr pol oxamers (e.g.

pol oxanmer ' s 188). The "anount_of, surfact ant Is,such that it 10 reduces
aggr egat i bReHFeCF yrarat P Antr By LARE BERA- 188 iV atdve and/ or ninim zes
t he for nat(Expemifnepar t5.06ul, abesedimetbhe2)f.or mul ati on and/ or reduces adsorption.

For exanple, the surfiggtanto pwherny gggggtrgf talﬁ%l]f_)g(g | ati on in an anount
from abou%ﬁo 001%to about 5% rom about 0 005% t o about

refer 1
0! 55 and bS8 JRGE TR SEBHTC G oGR5, Hor HIBREL ob 19 1ot 'n
one endbodi(Beprrimehe: floBnul Bxpearimenhtdi.ns the above-identified agents (i.e.
anti body or anti bodyglgggévpg_t Ih@ws b d %rﬁabp&w)l safpg-sunf actant) and is 20
essenti al l%‘Ie N 4) E nore preservatives, such as benzyl al cohol,
phenol , t sr(ﬁn %‘?‘l Yo EJBfJ?%moI and benzet honium O . In another enbodi ment ,
a preservative may be included in the fornulation, particularly where the
formulation is a nultidose fornulation. The 25 concentration of preservative
may be in the range from about 0.1%to about 2% nost preferably from about
0.5%to about 1% One or nore other pharnmaceutically acceptable carriers,

excipients or stabilizers such as those described in Rem ngton's
Phar nmacetiti cal <1 encec 20N 21<t editi on Okol A Fd (200 nmav be 1 nel 1ided



WO 2006/ 131013PCT/ C112006/ 000300 33 conpl exes (e.g. Zn-protein conpl exes);
bi odegr adabl e pol yners such as polyesters; and/or salt-form ng counterions
such as sodium The forrulations to be used for in vivo 5 adm nistration
nmust be stwohbguszhly S 1S readily acconplished by filtra@ticembdsoosseh sterile
filtration nmenbranes, prior to, or follow ng, preparation of the
formulation. . Adm nistration of the fornulation 10The fornulation is
adm ni stered to a mammal in need of treatment with the anti body, preferably
a human, in accord with known net hods, such as intravenous adm ni stration as
a bolus or by continuous infusion over a period of time, by intranuscular,
intraperitoneal, 15 |ntracerobrosﬁ|nal subcut aneous, intra-articular,
i ntrasynovi al , |ntrathecal, oral, toplcal, or inhalation routes. In
preferred enbodinents, the forrmulation is admnistered to the manmal by
i ntravenous adm ni sibags ofbr EQrrpiieh opur gos aswvehbieof or nul ati on may be
injected using 20 a syringe or via an IV line, for exanple The
appropri ate dosage & t herapeutically effective amount™) of the antibody w ||
depend, for exanpl eltoRas hecgofelitd dhat caHd bopéar f héPe®erity and course
of theSCQﬁdhEhﬁﬂveMMﬁthi&ﬁhﬁtaatfbﬁﬂMOtEsZﬁk@mmfne$tﬂredefor preventive or
t her apeut S Vv, he t clinical history and

Peuld £ . ngé’gn%égwé%%o& éég%an‘ix{ﬁtgmgx%foh% are y

response to t Xf used, and the discretion of
the atterfdiaf§Cpysics BN 2 THFEeZR %J&Whoﬁt%‘?ﬁlllﬁeﬁn%l/e?q vative i s suitably
adm ni st esdahbtiditheand BBupateantlad lgnesefuwe ior theecorsexér p€s of treatnents

and may b&{ﬂ@%ﬂi@i‘ﬁr Qgpipcétﬁ%ngaé@éﬂ adt n@tﬂyratl'l%n% rafpdi aghosi s onwar ds.
The anti bod ei“% ant i eri,vative ma eamms&red as the.sole

treat mént? ot ﬁ8g|%rri’%dfaﬁ %’i’brfe’ro)éﬁi?%g%‘ GF theF4pi es useful in treating
the condiddmnaBsvén chaestiamnzed by enhanced sAwmbalgenersd proposition, the

t her apeu'[é&l%haﬂh&”@ﬁﬁ:' H@ecﬁ;@‘é@llpfréﬁ@nﬁiﬁ ibedyigg B bedy derivative

admi ni st er.ed w range of bout ng/ kg of . pat ent
body wei g ]}us\/\ﬁe?herﬁﬁw% (?rlomr%he r‘ﬁnﬁ‘%’s rll’é)t%l %ﬁg& W tvﬁéghe typical range

of anti bo%ﬁﬂduéeéll}%ﬂéilﬁg abcﬁntl@oéytféﬁ%ﬁéﬁ%v% G/ R@ar%ﬁﬁeélﬁ?%f erably about 5
0.3 tasaheuta tpetHKGranchony skeiesh dabhyshd oguexatplentiowever, ot her

dosage T eglimenSe Ry DepUsEidl e ROQLEss, Qb Sddierapy s casily

nonitore conventl onal tec Manuf acture 10l n anot her
enbodi rnerf’t‘ﬂé:llb FhEr%HWQHFF ordeRAndent Gfethimr@mtt 98t &89 pr ovi ded
conpri si ngita tbat diaxebewhidisdiobds irh&rayueads phartimmceutical fornul ati on of

t he preseﬂan!ewe;a;he@dam eetlseaeémgpaewﬂﬁenl Batindd ons for its use.
Sui tabl e cont ai ner sé:lhgc ude, fo bottles, vials and syringes.

r_ex
The c6Rt ai TEEYRBESS bEPFSr Tt e 89?%11‘@%%%?@ WP ABRERPT4¢ Csuch as gl ass or
pl astic. Pemexenps dioy bommaiapedifstipng-2bhe EDRsngfethsse gl ass vi al .

Al ternatia\dﬁ:'l%odi@é F wétﬁm’cf Ok FaH+abh Odke tlfaenegmlaitr@ebrnay be 3-100 cc

gl ass vi a rweﬁ cont %hﬂEé O%stﬁgemu%gngo%oqluolf tolng t | abel on, or
associ at ed. cont ar ner irec |ons o use. The article

of - manuf atit&%r éDﬁﬁiyn@f Gt Abrr iH9CHUdER St Fepc el Y| BirfsitPabl e from a
WQel dlurend THB@ Iwishaadpigintfrindwdkag= at.henvbuddercan di l uents, filters,

needi es, SWdnafey 1AL A7 RAUKA0L. JARELL SN dda LASLY ualdhons for use.
Cenerati 238“ the antib d| es the present, |nve The

ant i bodi Wlﬁﬁtl?‘ﬁ‘&ﬁ‘y H%CF|J\’i’§flf:9‘esclﬁzf"tf’ﬁecﬁrye§8n’[“°ﬁﬁ/eﬁl2?on may be generated
usi ng routdlne - 30h¢ edblvApysiesapnof herditehd die C&Benbremarthegeneti cs. Knowi ng

L he sequensgs ehtithryPehypepll d@aretnmey$&%sh semesz;@liéwthgﬁm fan 36_ gener at ed
y ge syt NSGrLi C ese c n be cloned into
sui ta%ﬁe a\Y/é(-:}“c %g ffr(amewagg CC 8{1% Pﬁﬁ& ae]frl{%:l ngl% JKﬂ_cfl35 and/ or a VH donmain
are obt alﬁ’?"étﬂ’er§%?%r @ﬁ#éci%eﬁﬁffhg@i@@igsth# 67rL ERERPIE BPQFDR usi ng nut ageni ¢
prl nmers, Nab badperd ganeehqiemcebsed MoV avt ousader s¥yatdnes. The best 35
"starti ngaeﬁ%qy%%eed gﬁn bﬁﬁ%@geeqlggggn% “Néh_t nunber of alterations

or

desired in the sequences erre sequence is the TB-A
sequences YA RE steRi §8EY \f’@é“b%d%jo sERS %’%’«ﬁﬁéﬁ@es or Feb fusion peptide 5
sequenges, may be.chosen as tenplates for FOR driven nutagenesis and/or

cl oni ng. DIVLTQSDSSLSASV%%%%QA%%N%W@@Q k@@@f@ﬁ%‘sﬁpﬁ i ques wel I known

to the person_sk to ers, shuffle
domai ns (%P%558§%9§RQEFF5§¥%ﬁ%@PEBV%Y%XC@QBYyﬁ%§%§@9§E§F§¥K ﬁaﬁiﬁiagnents 0 Basic
protocol s disclosing the general methods of this invention are described in
Mol ecul ar O oning, A Laboratory Manual (Sanbrook & Russell, 3rd ed. 2001)
and in Current Protocols in Mlecular Biology (Ausubel et aI , 1999).



15The DNA sequence harboring a gene encoding a scEv polypeptide, or in the
case of Fab fragnents, encoding either two separate genes or a bi-cistronic
operon conprising the two genes for the VL-Cx and the VHO111 fusions (Fig.
2) are cl oggdydsis@sui t abl e expression 20 vector, pref@rgRipsoRRGwd th an

i nduci bl e pronoter. Care nust be taken that in front of each gene an
appropriate ribosone binding site (RESin Fig. 2) is present that ensures
translation. It is to be understood that the antibodies of the present

i nvention conprise the- 25 discl Osed sequences rather than they consist of
them For exanple, cloning strategies may require that a construct is nade
fromwhich an anti body with one or'®a few additional residues at the

N-term nal end are present. Specifically, the nethionine derived fromthe
start codeHfSSaCHEGEHRS OFPEY@HARVREPRSVIVAGT At o dFACHN 4885 % where it has not
been cl eaygmivpwsityEIERrah DRIEIRVY LT MY GO yider scagsbractysaRor scrv ant i bodi es
give rise IifhQnal i ne. atedh 8y . a preferred
enbodi nen?SqufD%Pﬁg&g? eseﬁt @%%/gr?t ﬂgh%SaEtr? ggﬁ%'?sopoﬁggeﬁ?ghp'%gr 35 periplasmc
expression in E. coli is chosen (Krebber, 1997). Said vector conprises a
pronot er sdaidf BORt 0ftidodleaviahl easlighaB-sequeikcgavdhgoawbdi ng sequence for

the WO 2 Oegldéf%gﬁ%ﬁ;yi%%%%@&gggp&q _6%%11;[&9_1@%&5%4&% ks then fused in

frame to C e Si sequence. I's all e targeting of the
expr essedSRoty pERtideire %W b&éferi®l- peripl asm where the signal sequence
is cleaved. The ant iEbody, it tdveaid drokdetbodyn orhentcaselyof t he Feb fragnents,

both the W-Gxcand &he YE Ol figsl ONsAGPLLASS iMUSh, 8 Jgigged to an export
signal. The coval ent _'S'bo‘ﬂlgy is_fo ngdr‘h a}r t he g—_term nal cysteiaes after
the pepti deS hdve) rB4hedct 689}%1% A FOLVASPPASH ¢ expression of

ant i bodi esrddgctopraaide predifi eaildnamd odbescludWid@kl yn caivobe obt ai ned at hi gh

yi el ds fromiinghesi Qrnbodi 8sap1ehishhLanbe1 easiad yhappa-ated from ot her

cellular fragnents. an rotein. In.,this case the . inclusion bodies are
sol ubi | i & %%go%eﬁéﬁ%ggfﬁ%gaaggﬁ?l%uce‘r?rgéag%?gn. “§Gari%i ne hydrochl oride 15
(GhdHC1) @Hdichenrtiemordéanpirdeahat (i ZOMBACSFC @4LYRA: WEEE known to those

skill ed isolbelaty .and best antigenPbasihgsScexpictssisgidheascEiv or Fab -~ -

pol ypepti re i Cc i i.tab , f .a bacterial,
yeast or ml'?}énﬁggﬁﬁg ﬁg%tf}%ge‘g?%gﬁlgbjf@e gq?s%tﬁi'tg%fgegﬁg%%li strain as for
exanpl e JNEERESPD RHAVBFPGE Nt cSUNERE] SN VoraBLIE £BRt edression in inclusion
bodi es. Theipokypepin dbecarmibismahasy est eétde ectiteribr oinithe peri plasmor form

i ncl usi ons hadibgs;and, RULLEL S0 USLIG A 3BHGT £  @ehni auasSHgh as ion exchange

25 chromat ogr aphy, .reversed phase chromatography, affinity chromatography
and/ or*°gef (%Gpgg};{ LoR*Rhdvkh Stabgt% (&R sth @K?I?I }EI%I ?anllFHeT rt. :
The anti bbdiTés eequwmicebodyTRIeY ilvagiwes byf SEhapNeseht Thdgenti on can be

char act erize@dowyt 1 1:23peCted Hn3B1Yi flathil e SOAMRIJIbYe 8 g3tabi ity in vitro.
Bi ndi ng capagiLies fouards A, Dreferably foyards fugen TNFob, can be
tested in"Vitro by TS or Ky PERE ﬁ asfoh presor_lance (mB ACore), using

r econbi naflihufhe- PFa asddes dorberPt rowweT@®13Figt hed)l-atter net hod al so

al Lowizsg Bndiagdetiasaticael ttics tenifdd giveqconsteaat]llavt, clvishoul d preferably
be less thap 1@-88 1 Kd values of --ClO nMare preferred. 3'7 ‘

In vivo neutrali zi ng activity of an antibody or_antibody derivative of the
present invention caR®hR SRR mabEPdorngliheirg295¢s ot 8¢ city assay. Hunman

reconbi navi sENFenescedesived yiwokhe ssidbected pwasdst SicdBtbr ed nouse L929
fibrobl astn Galh&ud NadsCORLONE I 3bl PN-murdepsndent wpapnaliveThi s TNFa-i nduced
cytotaxicity, can be éghl g:lctrgeo!w% JNEa new rala|t2| ng, anti bodi es. (DOri ng,

1994) .7 A %rqfcerred_ml G value ¢ rrespoﬁa n%jrto SPhal - eExi mal i nhi bitor
concent r ak953i#1PBs 190 thg Aameworhaet TRFaanaesenpiovet pat hophysi ol dgical rol e
in vari ouscdapnanl«li $ease5a11y ppafit intithal ohHfdnakateder dhsor ders, irmmune and
| mut ne- r egulal,6oh din30Lder s fibect IS 6aUSI NI SBEPE) Go.gnegt oxi ¢ and

cardi ovascul ar _shock, "néurodegeherative diseases, and nalignant 15 di seases.
As TNFa i%" 'oSuspectedOra ffl’%ﬁ{a W SEATeapEiRadinCorPFisiiggi & a steadily

growi ng remdemnanf @Eddhti eaplentenBED dIDSEASES anidt ai ¥1 didbtigubt to-gi ve a

conpr ehensj.v ' Ofamh N 1,0N$, t.also ; |l ete .

repr esen'?gitei %ﬁlﬁ_{%%r{cz[ eSEtsgpgﬂ():'ﬁ\?%%’o 1%{&?10}3251&%3%??%%% g#glg dr TNFu 20

i nhi bi t or’ss At ee TATBURASE RfsPEferd dLhEeEhtmBEdrePWHt4ARI body derivatives
of the present invention can be applied to treat the diseases listed in the
foll owi ng catal ogue, which is not to be considered as a conplete or
exclusive list. O her diseases not nentioned 25 specifically, which directly
or indirectly are influenced by TNFa, are al so included. Autoi nmune or

chronic inflammti on: Chroni ¢ and/ or autoi unmme st at es of
TNfl ammtion 1 n aenear al 1 mMmmine nedi ated 1 nfl ammmtorv 20 di corderc 1 n



arthritis,. osteoarthritis, reactive arthritis and Reiter's syndrone,
juvenile arthritis, ankylosing spondylitis, nmultiple sclerosis,
GQuil l ai n-Barre syndronme, nyasthenia gravis, anyotrophic lateral sclerosis, 5

sar coi dosi o Whé@¥esll onephritis, chronic kidney di Seasepc%ﬁoﬁé/qoﬁaoo Psori asi s

(incl. psoriatic arthritis), hidradenitis suppurative., panniculitrs,

pyoder ma gangrenosum SAPHO syndrone (synovitis, acne, pustul osis,

hyperostosis and osteitis), acne, Sweet's sydrone, 10 penphigus, Crohn's

di sease (inLlI. extraintestinal nanifestastations), ulcerative colitis,

ast hma bronchi ale, hypersensitivity pneunonitis, general allergies, allergic

rhinitis, allergic sinusitis, chrdfic obstructive pul nonary di sease (GOPD),

lung fibrosis, , 15-Negener'S gtantlomatotis, Kawasaki syndrome, G ant cell

arteritisi® CAuVY-BomalBsB vdscabitiast pol JBuR dhiiei entdddya, burns, graft

;/elrlsus h@iil@ﬁ@@%%gdhgﬂdi\f@r §y§peg!tafelts fg@fﬁdsomﬁm;@ddeetm; Ieloi s?dets t f
ol owin rgan, or._bone rLrow, transpl an i,on, sytem.c_an ocal states o

20 vascul%@i's i gs@ﬁg?%?svatgﬂ?gt {élit‘r? (fmgﬁard? c%liaﬁg?ﬁphns%ﬁt henat odes,

pol ynyosiR465 aatktdecnhe ot/ dsicePsesadisepppeasiiratepy echeciappsi a, acute and

chroni ¢ pangteads tdnSnq¥é rial thepalitdie abwphokrendepaditis.

Acute'inflammati on ggdé orre%g\r/ggteingn %en SO@o%gsur&iS%%lc or posttraumatic

i nfl anmat i on andpai i P PrEUEhT iGN o? ‘poststrgical inflanmation

i n gener alnveayEor (pngdr yingle gr datdeaepiteywtREhany éfltacenent) or gl auconm

surgery) ,ift@bftcsdiigebyvy idiel/oravit iese0ptics S gBFy,) Theur gery at

j of nt - r el aed, 30y SLLHCEUES (80 8s, |dJaRRNIS)on OLAL gnd/or dental surgery,

ascuﬁar pro Fe.g.

m ni mal | y invasi ve cardi ov cedur es CA, atherectony, stent
pl acer@ntHOsiFapRT dscdpi cSand/or 7eridss 88pf@F ie r a2&doni nal and gynecol ogi cal
procedur exsiteotwSAQpLe, Wl agi c4d, mepcedurss (e, gi3,prestate surgery, 35

ur et er 0ScapY o3 Cyt qgc?:o]pé(r Jint @fxétﬂésji%oﬁé/%ﬂet LShpeREy i Operative inflanmmation
(preventi 0031)0 i.n general. Neurolodl cal and neurodegenarative di seases: 39
Al zhei merdGPEEERE TOPEPRI HEBR TN o d9E, SEHAICAgt bR D96 séR&e, Bel I pal sy,

Cr eut zf elahidakabiddi sebseltCdnoerardGanteralrlel atbldenst eol ysi s, cancer-rel at ed
i nf | agpatyQRseEANGRE" ebAatRdnPahd: tgaNcEFrdahat 84ifAGkRexka, bone netastases.
Pai n: Acaurteemanéj S(ihr.gni c forng gf %ai n, | .rC{aeﬁ%Eeg ié/e\kéo whet her these are
s e et e e [y
classifi : ity T orns of pain,

SCi Sti ca,F(dé%w&afsa}é,pam,ommpah Tw%bnsb’éldjhaﬂﬁedehexié elgi onal | pai In _
syndr one (,Ck t st-heppeti.c u ia, t hyal gi a, | ocal pain
states, C T 35?%1%%?% %rﬁﬁﬁ?&hﬁsgggeﬁ (I)ugﬁe%ggs ekl)t%i Sﬁgrﬁééoalr),rtgdi snmenor r hea.

| nf ec2P orpRother amino acid pripepimilary ¢ at- & PPORRRAI2SEPERS, tubercul osis,

Al DS. 25Caredhnoy@sculsav & Seagkis 1s an example oAt &eroscl erosis, coronary
artery dieoaservauinest apalolci@yalinlden s, heailsddsul Liglency and chronic

heart failuyre. In a preferred enpbodi nent o .present 25 invention,

treat ment®Gf BSTEESt ATT11% SAPtRReISEFE hai PEAMRR'ST y°bowel di sease can be

achi eved Wionhetrvrstiget’i boditdsptbonantsi boely deweivabdvedeef t he present

inventk onieriRed Pire$@Bat aihvanth 0 $aspE QMiddesnaisd @hagrpaceuti cal

conmposi tinon conpri ssligg an ;ant |(Bodé/ or anti be%ﬂéogae“s\é. tive nol ecule of the

present iMVeRtTOH PRCCORBT AL i'oh Wit K& PAr nBReUt iCarl y accept abl e |

exci pi entchadpp uéht Nor Scafr iYer C) THenphat acdde eatiorffostt i on shoul d 35

pr ef er ablwy, eonpyirsera wheav)gpeuti-alanyhed el vratmount, vf 1)he anti body of

the Presefily LEYENIO;ad - a1l ffount yofyysaiydopotdiady that is needed to
nme

treat, a lorate or ) . ,
30 conservative change is that of VL at position 83, in that

V is changed to either F (SEQ ID NO:26) or to A (SEQ ID
NO: 27). However, in SEQ ID NO: 32 a non-conservative

change in VI, is V83E, which is combined with a change in
CDRL, i.e. N31D, and in VH with V79A. Another

35 extraordinary TB-A variant is that of SEQ ID NO: 33, with
a conservative F68L exchange in VH connected to VL by a

linker carrying an R at position 2, replacing G.



WO 2006/ 131013PCT/ CH2006/ 000300 40 prevent the TNFa-rel ated di sease or
condition, or to exhibit a detectable therapeutic or preventive effect. The
therapeutically effective dose can be estimated either in cell culture
assays or iwp s/ madiznodel s, 5 usually in rodents, rabbi gs or
primates. The animal nodel may al so be used to detern1rﬁéyﬁgﬂggmpg%rlate
concentration range and route of admnistration. A suitable aninmal nodel to
observe an effect of the antibody or antibody derivative of the 10 present
invention is a rat nodel for acute nonoarthritis (Bolon et al. (2004), Vet.
Pat hol . 41: 235-243. Human TNFa is |£;ected intraarticularly into the knee
joint of a rat, leading to an acut self-limting nonoarthritis in the
injected joint. Bioactivity of an anti-TNFa anti body 15 (deri Vative) can be
quantified by reductiugh pfefENFad singidusethknread) eisitargwel | ing and or
seslugt :jonam E@S‘S@E @%ogmahnmrt@mt ﬁm Qfr kBf | @At {,0Nor A in " ﬁf the
ant i bodi es_ or_anti rivative p nven ion are highly

sol ubl e, ﬁ?gﬁdgﬁtPﬁ r?% 1ﬁEEnF$d¥F§n§rf6%ﬂﬁﬁghﬁk nor e) enabl e the use
of small %ﬂﬁﬂhsaaﬁitanﬁoI&ﬂ%% antibodies Comprﬂﬁwﬁgaﬁﬁr%ody or anti body

deri vati vse@Ienheg @Iiﬂﬁ@ﬂid|ﬂ%&bt9&h%¥10@en‘yﬁﬂﬂﬂt§@ﬁi o TeyRy therapy where it
is desired l(%gl act g\t/e T Fa 25 present in the

(iﬁ d t%o Vel L%% ecil sOom

human or AT 1Al %(ﬁ/ xfﬁé ?/% Ci'r u?a]il he Body or be present

at an undesithen yr%ajllfvwhewlm%céh Sé¢iat sedysacescafarassite in the body. The
present isayertisen provides nodes for systenmic as well as |ocal applications

in general, which |r§%bu?§z Oblita arfB OHn 59 r,th gd {ﬂ the foll ow ng ones:
o)

peror al appllcatlon ravenous, S, ranuscul ar,
intradPticular, int S {P W19 nt?%@eﬁnﬁﬁsv (B ﬁtffl%ﬁﬁar enchymal i nj ection,
aerosol inhal ati on, szopimato:apptiTmtny anrtanAterskTssA HOOAUZIOUS nmenbranes or
Lo eve systemoc of dhBCey Neb aseré’—'/AaH3§7ém7@@t?‘Pé TRy or 1ocal

rel ease via inplanta ormul ati on/ devi ce al | ow nlg retarded rel ease,
topi cal application“8 S&f6saF surtdcest$ht TErfieks) intra- .41
ventricul ar appl i catsEQnID diGal3appld-@¢ati B653 nNTBeRnMwt i ons al | ow ng for

contrakl ed intral umegal 15 q{@@gewlﬁg{ehe@@pﬁ T@a@t gepf the gastrointestinal
tract, localized i nt_[r avasal relg & Ol&om ad e e for mJI ation/devices (e.g.

stents), 5 local delPvBrSFi6Tar Pt 98 8 % 3RTFal unenal rel ease
(e.g. to MiiignpdtYiaclomaipetmmy) be ozorbdagt ‘dteﬂh @@NyOf hiteugh endoscopi ¢
devi ces, oveeheasiordaldom cim=aetk .| enses (contacts). A preferred application

is a local one such Saﬁ@éh; F)E%igégr%ld gﬁ%e&tmegg ﬁ oetoi c io application e.qg.
ca

into the eye. For préere \P i ONns |bod¥ of the present
i nvent# orPFRsEdS {L%V%\éthﬁ 55 tYLl gad VH domains of THnk 31%TBnk i nvention al so
reveal s taee userdfed hecantidiodeovl anhiabodyt de-pvasiyenof the present 15

| nventi ongd 3! lfsheoxml%@u%m@ 9t %%aeﬁﬂsﬁtTB LQr (ke 4y eatment of TNFa

associ at ed dj seases this case I bod or anti body derivative is

conpri sed"9+f'a Pﬁe?ké?pgat?l@“ac’@nﬁésﬁ |BOHSE%aJE%r iPbsttion is used as a
medi camentominipstl prigf eéhabVy dogeithef FBekefdEDADONOter dpya20 of TNFa rel at ed

1 Seases.much preferred ewo&i%mefh@ss@ﬁ@sﬂé@%&%Exngmm@gé@s of the present

|hvent|on are u ene ra |ve cel lul ar gene
t her apy. ﬁﬁﬁ%ear(? 8?%eec’it§% 85?%5%‘& Q?Jr;‘lé(%)sgr‘logﬁ?fé %e r esponses
directed %ﬁtq@gcgeﬁg tIiPs siife: 1 OAntregek-isge s f tlre GRE¥ qnfclélloldse%md

ant i gen- present(sng mendoiti)c ceetrbssy DEsY @w e Mowpeyfant nediators in the

pat hogenesd o ok; auf "sgﬂﬁgﬁgdé'(;%?gsﬁn%g &M%a%eaﬁda%@ﬂnocggga dates for

adoptl ve cellul ar ene n ex_ Vvivo approach to therapeutic gene

t r ansfér . SX&3Rge3 raetgrlB%rfealtloyatrF%rr?saﬁéjé‘EPMllcs At IP9¢RFer ase-
bi ol um nescervee, tiargedr arinalacif2008.chAmay MNnd¥r HoadntSbody 998: 512- 519)

ha\ée de]["lﬂ%e{ %Ei?wlﬁ’bié”'ahm% & "BleYe Tv&eldkSond, ?lfﬂe' oh%(bsﬁiiﬁp'%?xé anld DCZ lrapl ]9” %5
and preferentia ammtion in ani mal nodels o

mul tipl e FETEPGS] %R&% ﬁéqgctsltg g‘h@e@ ﬁée s I5TRESESEEY's, transduced with
retroviral vectors tIhaiS cHhS@ewewplme@bemqﬁe @ér’FMSPI’EISégtll atory proteins" -
Zu?:h as itir']H\%rnltlﬁb'lliiifbsc@ﬂg:i.nét/\@LZ@QW%%%Q&$W§EE2@W1&OS3|OO 42 anti -TNFdscFv
eliver ese_ | mu egul atory otein e, inflamed |'esions, providing
t her apy o1 g?ﬁg?l‘ﬁ\% g}%‘l Qfﬁ)‘ %ﬁ‘ﬁ % ﬁzﬁ qtlkg c%Jlelna Bn- |nduced
arthritis, and nonobese diabetic m ce The stabl_e and soI ubl e frameworks 5
of the antibodies or anti body derivatives of the present inventions are
particularly suitable for intracellular. delivery of the antigen, for

exanpl e when the anti body or, antibody derivative is expressed froma

transgene carried , by a suitable retroviral vector. Adoptive cellular gene

|l o therapy | eads to |ocalized expression and secretion of the anti-TNFry
crEy O Smth at 1l ({ 2002 have dennnetrated +t hhat cecEFEve deri ved from a TNEA




SEQ /D NO: 2 VH of TB-A QVQLVQSGAEVKKPGASVKVSCTASGYTFTHYGVNWRQAPGKGL

EVWMGW NTYTGEPTYADKFKDRFTFSLETSASTVYMELTSLTSDDTAVYYCARERGD 30 AMDYWGQGTLVTVSS

SEQ ID NO 3 VL of TB-B

DI VL TQSPSSy8AR@BIRYI L TOT ASQSVSNDVVWQORPGKAPI C PCT/CH2006/000300

RLI YSAFNRYTGVPSRFSGSGSGTEFTLTI SSLOPBDVAVYYCQRDYNSPRTFGQGT KLEVKR WO

2006/ 131013PCT/ CH2006/ 000300 43 SEQ ID NO 4 VH of TB-B

QVQL VQSGAEVKKPGASVKVSOT ASGYSFTHY GVNWRQAPGQGL

EMWENVNWYTGEPTYADKEKDRVTLTRDTSIGTVYNELTSITSDDTAVYYCARERGD AMDYWEQGTLVTVSS
5SEQ ID NO5 VL of FW2.3

DI VL TQSPSSL SASVGDRVTLTCRASQG RNEL ARYQORPGKAPK

RLI YAGSI LOSGVPSREFSGSGSGTEFTLTI SSLQPEDVAVYYCQQYYSLPYMFGQGT KLEVKR SEQ | D NO 8

VH of FWBnesnVER VISEARVIAIEGRSYRY/ SERAK YBE TEMSHARREIGOGL

EVWGRI NPDS(J3 Bl Y ACKEKIDRYE L TH{T Sb GIMY M &Sl TSDDI AVYYCARVPRG

Efbﬁ&?éégﬁfg?%%ﬁ%%@@%%é&%%%#mnt of the

LLI YAGS! LEESOPSRESISAEHTETTL PSSP EPEBVATY Y DMRSPRIEEEET IKLEVKR SEQ | D NO 8
VL of ¥B i3 DDYMIQERSSI SASMGDRYTA TOT ASQBYSNIV\AAKGERRGKARK '

LLI YSAFNRYEGYPSRESGRG SLPYMEGQGT 20 KLEVKR SEQ | D
NO 9 VH of T8 Egg EEpbding ?/%QY%%&%%VEWS%ASGWFTWGWWR@P&&
EWVGRI NPD%?FIt?ﬂ@WP?ESﬁ_@Fé trep VYYEARERED: AVMDYWEQGTLVTVSS
25SEQ | D NOSEQ LD riker2 SGEEG3GEE BESEEEES SEQChBn G 1111 vheof TB-B R46L

R TR
NOL 12 1Py CORZ 7 WEER RS oy AEPEOHSYOEFRA TETA GQ%V%%WQQRMPK
LET YSATNF@?H’@VHSWGTDF‘F‘LOTI7SSL$}EED\EAWY€C§Q§YNSPW

KL EVKRGEF s aerSF ¥ a5 S Ao YSEARYKIKBEAS VIR EASEYISE TH 35

YGVNVWRQAPGOG PTYADKEK VYMELTSLTS
DDTAVYYCARERGDAI\/DYV\(E&%{%‘\%SPDKE é %S‘E%%fg{ %%%k‘

DI VL TOSPSBLeSASYGER AT ECT ASTE VENERAAMTOCRPERAPIY NO:26 or SEQ ID
RLI YSAENM@VPSRF&%@S@&?%TkSSL\@PEa\qAWQ@QYNSPﬁUF:@GIn :

KL EVKRGGC@ QoG CLASGELELE: &y
YG\/I\IV\X/ROA NTYTGEPTYADKEKDRFTESL ETSASTVYMELTSLTS

DDTAVYYCA AWR&%GTE%\@SNQE%Q 1D RBPAASG ' 51 TR’
TVAAPSVF| $RRSDESE KBET ASVNCLASNNE Y PIRE ARV

DRKTDNA
L QSGNSQESVTEQDSKDS T ¥gh ond i, SEAR YEKHIKY YACEM U PoREHESRDE s

20 may be combined with any of the disclosed VH sequences.

Objects of the present invention are
antibodies and antibody fragments, in particular VL or VH
polypeptides, single-chain antibodies (scFv) or Fab

P . fragments. In the case of scFv antibodies, a selected VL
N 25 domain can be linked to a selected VH domain in either
orientation by a flexible linker. A suitable state of the
art linker consists of repeated GGGGS amino acid
seguences or variants thereof. In a preferred embodiment
of the present invention a (GGGGS),4 linker of the
30 sequence ID NO:10 or its derivative SEQ ID NO: 39 is
used, but variants of 1-3 repeats are also possible
(Holliger et al. (1993), Proc. Natl. Acad. Sci. USA
90:6444-6448). Other linkers that can be used for the
present invention are described by Alfthan et al. (1985),
35 Protein Eng. 8:725-731, Chol et al. (2001), EBur. J.
Immunol. 31:94-106, Hu et al. (1996), Cancer Res.
56:3055-3061, Kipriyanov et al. (1999), J. Mol. Biol.



10 RCEC skEg I D NO 15 CH1 of Feb

ASTKGPSVFPLAPSSKSTSGGTAAL GCLVKDYFSEPVTVSWNSGA
_LTSGVHTFPAVLQSSALYSLSSWTVPSSSLGTQTYI CNVNHKPSNTKVDKKVEPKS CTS 15SEQ

| D-NO116. Wig 2066/18 R PCT/CH2006/000300

DIVNWQTPKELLVSAGDRVTITCTASQSVSNDVVMYOQKPGCSPK

M_MYSAFNRYTGVPDRFTGRGYGTDFTFTI SSVQAEDLAVYFCQQDYNSPRTEGGGT KLEI KR SEQ | D

140: 17 VH of TB-wt 20Q QLVQSGPELKKPGETVKI SCKASGYTFTHYGVNVWKQAPCKGL

KMNGMVNTYTGEPTYADDEKEHFAFSLETSASTVFLC]NNLKNEDTATYFCARERGD AMDYWEQGTSVTVSS

sEg 1D NO: 18 TB-A 11 K43Q al so naned TB-A H43

DI VMITQSPSSL SASVGDRVTL TCTASQSVSNDWARYQQRPGKAPK 25

LLI YSAFNRYTGVPSRFSGRGYGTDFTLTI SSLUEDVAVYYCQQDYNSPRTFGQGT

KL EVKRGGGEEEGEEE36EEES BRGSOV AL VS GARBMKPCASAKSCTASBYTRTH

YGVNWRQAR(HXL EMBMAW VT H@T%QKEKM%EET&SBWN&H&%—

DDTAVYYCARE VTVSS 5E 9 TB-A H F68V, also naned TB-A H68
30D VMrQsPSSE A%%W#%(ﬁ@ Sﬁ%v]%@?% £bho

LLI YSAFNRYT@IPSRE SGRE¥ETBRE T - SSL UEDVAWYCQQJYNSPRTFGQGT
KL EVKRGGEEEECEEGES CEEERGEES QL YESEAR KK %&Q\JVSGI‘Q@M Ribkht

y@NMR@P&&WCEPTY@Q(EKD@/I FSL S T LTS
DDTAVYYCA 9 E@S@Qf F70L/ L72R,  al so naned

TB- A H70/ 7&ion of a human WWP@SSE@ASV@BWEF@TASMV\AMQJPG(APK :
LLI YSAFNRYZGYPSRESCRGYGE PR Ladna Sk SPEDVAYY YCEXDYNSPRI FGQEE 5

GGG B T T CETVROREK TSR TSIV YHEL TS T8
[DTAVY-PCARIREDARDYABOGHRTYSS SEO PEPNOC240VIBIANH PYeIUS27 G al so naned
B A H36/ 37 cbrdfD W@BES&@A&V@IEG’D‘EC’NAS@\BNDVWV@BPG(APK

LLI YSAFNWBSEE%YGIPEJH&S%QD@V \%i
KL EVKRGGEEGS CEEGES CEEES GRS VALY QSGABVKKP SVKVSCTASG FTH

YGVNWRQAFSREEERWERN NP FOEPTY ABKEK SLBF STEFRYRER T SL
DDTAVYYCARERGEANDVWERSTL Wia/S3 $58EQ IdDHII&I@nQZofI'B'BAB_eMEGR,S@aI so named TB-A L46

DI VMI GBASSLpASNEDRMHL T/ T AstdE SNV GRAked to the ‘human

RLI y SAFNRYTGVPSRFSGR GYGTDFTLTI SSLOPEDYAVYYCOCDYNSPRTFGQGT
KL EVKA(I;@%%@&GE%E%&% EAKRBGAY ASGYTETH

yGMI | VRQABGKGLEMAGW I\ITYTGEPTYADKIVDRFTFSLETSASTVYNELTSLTS 20
DDTAWY%R@AWDWT@%T&E@S\V@W@wZ@Qﬁ'&mPKLLﬂﬂﬁﬁﬁfﬁmmd; so named TB-A

tEFYSAFNR&Sgﬁﬁgg&Gé@%Wg

YGNNMWRQABEKGEEMNEMENEKE@EBIMNEKE&DREW@SBEW@HSTVYNELTSLTS

DDTAVYyCARFE%G% B VTVSS §§Q ID NO. 24 TB-A L_1673, al so named TB-A L67
DI VMITCPSSL SASVGDRVTLT VSIf\iJ GKA K
LLI | SAFNRy TGVPSRF W%@@D?R@pﬁm 30

’tEVKRGGG@S@GEﬁECﬁil&ﬁilﬂEBQVCEV€$EﬂE¥KKﬁGNSVKﬁ@@?A@ENTFTH
é@NNMM@QAPGKGLEVWENVhWYTGEPTYADYFKDRFTFSLETSASTVYNELTSLTS

DDTAVYY D66G

mm&@%&&@a&@%&%ﬁ%@eﬁ%ﬁ%@s@@%ﬂmm&

EVWIGW NT YA CERER APKEIERE T B T ASTSAIAODT AV Y SEISER FHSRGH SAZNDYV\GQGTLVTVSS
VSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFSEPVTVSWNSGALTSGVHTFP

AVLOSSGLYSLSSVVTVPSSSLGTOTYICNVNHKPSNTKVDKKVEPKSCTS
30 (SEQ ID NO:2+SEQ ID NO:15).

At the C-terminus, an inter-chain disulfide
bridge is formed between the two constant domains.
The antibodies or antibody derivatives of the
35 present inventlon can have affinities to human TNFo with
dissociation constants Kq in a range of 0.8-10'000 nM. In
a preferred embodiment of the present invention the Kq is



SEQ ID NO 26 VL of TB-A with V83F 46
DI VMIQSPSSL SASVGDRVTL TCTASQSVSNDVWMY QQRPGKAPK
LLTYSAFNRYTGVPSRFSGRGYGTDFTLTI SSLUEDFAVYYCQQDYNSPRTFGQGT KLEVKR 5E | D NO 27
VL of TB- Aviizbds Y882 5D vwerSPSSLSASVGJRWLTCTASQSVSNW%W

LLI YSAFNRYTGVPSRFSGRGYGTDFTLTI SSLQPEDAAVYYCQUDYNSPRTF KLEVKR SEQ I D

NO 28 VH of TB-A H43/70/71/73/ 77

QVQL VQSGAEVKKPGASVKVSCTASGYTFTHYGVNVWRQAPGQGL 10
EWMBW-NTYTGEPTYADKEKDRFTLTI DTSAGTVYMEL TSLTSDDTAVYYCARERGD AMDYWGQGTLVTVSS
SEQ I D NO 29 VH of TB-A 1343/70/71

QVQL VQSGAEVRKPGASVKVSCTASGYTFTHY GWVWRQAPGQGL

EVWGW NTYTGEPTYADKFKDRFTL TLETSASTVYNMEL TSLTSDDTAVYYCARERGD 15

" AMDYWGQGHRIOVFN S heSEOE 115 INOoZ0 2 WH L bPBY AL ¢ B 6183y 86 /CAD/ ¥4/ 73/ 77/ 93/ 112

QVQL VOSGAERRISIKIR GRSV KW p et ARaY. Bt THYGMMG/RQARGAH1 e method

ADECST W@%@%Y@E%FK%BEO%%D%@M%W FEb DALE LD 20
DI VMI QSPSRINGABHEERY TETETAR SV SREMAMIOBRPGAPKRaven Press: New
LLI YSAENRGEGYPSRFIGRGY STRMYT I SSEGRRRMAYYY CORBYNSPETGEQGE

GVVWRQRSCKGL BV G N T CETVABREK Y TESL ETSASTAELTSLTS

DDTAVYYCARERGDAMDYWERGT S/ PFBSC SEG |t|§)e|\@f%ﬁzenFBlAVEn*\}8>3lEtiﬂPv79A

DI VWQSP&S&SAS&YMLI@' SW%@,ally the scfy
LLI YSAFNFQ@%\AB i EDEAY Y GRGDYNSPRIL

KL EVKAGGGGS GAEVKKPGASVKVSCTASG e’
YGVNWRQAPERGE REKEKERIS PR SEETSRSTAYMELT TS

ARER ’*Dn'l' -me@\, VIISS SEG 4 DnN@laﬁnél'E-OA Lsmkier a@2R H_F68L

ELY$£§EES§E§@§V§QRME% S$§¥ISSL VAVYY %mmunosorbent
KL EVK % c%&%@r%o’?/\o

2006/ 131 I3 RPETL G 20@6ADD0RDY example Current Protocols in
Ot st e st Ta saeaasa
D) VM GEPSSL SASVEDRY T T AR VKD B GABR. BrdL JEEETeEE
LLI YSAFNRAGYPSRESCRGYETBICAYT FSSHEEDNVAY YYOGEDPRSEHRERGORT
KL EVKRGGEHESEEEERGEEGE A H Qe VIESOCARVKKRGASMKMEES ASGYTFTH

RTY. | TESL
R D R BT ...
10D Vit @sﬁ@mﬂﬁﬁ ASEETS é@ﬁbe@éai Holland
LLI YSAFNW@SRF@@@@!@T}DF&M S&mDvmwmymsaﬁﬁ:me

$|(_3IE\/I\\/I\|7\X/RQAPG< B e A el aLon |
DDTAVYYCA ggigé'éb lP T hﬁu% -¥Bu'i\ 68A '

DVMI QSPSBISSASVEDRET Hrcﬁls DVMOORRERAPKabLY *
[t YSAENRYTGVPSRFSGREY! CSEBE’BE;EL &wEWWYb@H%EG%T the
5 ( ee

BTV ARER DA L EPOASTVVOBLFETS 20
DDTAWYCAW@AWWW as fluorescein, isothiocyanate,

rhodamine, phycoerythrin, phycocyanin, allophycocyanin;

o~phthaldehyde -and fluorescamine, or with chemilumines-—
30 cent compounds sSuch as luminol, isoluminol, theromatic
acridinium ester, imidazol acridinium salt and oxalate
ester.
Labeling and detection protocols are well

known to the person.skilled in the art. For example, they
.35 are available from Using Antibodies: A Laboratory Manual:

Portable Protocol NO.I (Harlow, E. and Lane, D., 1998).



SEQ I D 140: 37 TB-A H F68V/ F7TQL

DI VMI QSPSSL SASVGDRVTL TCTASQSVSNDVWMY QORPGKAPK

LLI YSAFNRYTGVPSRFSGRGYGTDFTLTI SSLQPEDVAVYYCQQDYNSPRTFGQGT

KL EVKAGGGGSGGEGESGEAGS GEEGESQVQL VQBGAEVKKPGASVKVSCTASGYTFTH 25
YGMNVWRQARGK GhRWTA NTYTGEPTYADKEKDRVTL SLETSASTVYNMEL TSLoTS cH006/000300
DDTAVYYCARERCDAMDYWGQGTLVTVSS SEQ | D 140: 38 TB-A H_F70L

DI VMI QSPSSL SASVGDRVTL TCTASQSVSNDVWMIVRPGKAPK
LLTYSAFNRYTGVPSRFSGRGYGTDFTLTI SSLUEDVAVYYCQRDYNSPRTFGQGT 30

KL EVKRGGEGSGGEGESGEGES GEEGESQVQL VQSGAEVNKPGASVKVSCTAGGYTFTH
YGVMNVWRQAPGRGL EWWGAN NTYTGEPTYADKEKDRFTI ZLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS SEQ 71D 140: 39 Li nker G2R GRGGSGGEGGSGEGGSGEEGS
35SEQ I D NO 40 TB-A

DI VMI QSPSSL SASVGDRV T2 FETASGRVSMNENAAR QRREGKIRIIy derivatives of

HE\\;EAFN% é%ﬁ%ﬁ@f&@r\?%&@%%%ﬂ%ﬁs%
Yemmmﬁé@ﬂﬁ%ﬁ\%ﬁ@: AB%%‘F@SEE W@Lﬁ%

DDTAVYYCARERGBAVDYWERGPEVIMSS BTHesiupientobaining BEFeroree bal |y under st ood
by referenge t @ thefablbovanaiexasrl a& pibey, sheuhd naion however, be

construed as linitin e scope,of the. inventio ALl" I'iterature and patent
Crtati ons At i ABOHIOPICES FOVBER by SoraFante: T8 Bxper | ment 1.

Const r uct dmricdfics€Bvidanti bothHues eXheast @t hogosragei aknd dhet he gener ati on of
15 humani sggk aRti nsvmBgIAFY Rt et e rotnapidbadycderdniati ves, such as

si ngl e-chain fragnments gscFV) or Fab fragnments, was the nurine nonocl onal
anti body Di 62. The sequences of the variable region of the light chain and
tthe héldvy chain ar e FHPEVAGEEICAR PRERARJTEONG| . (1994, 20 MO1. | nmmunol .
3171059-1067). The pr@peiti®es :ofht Hemppastenalitasti body are al so di scussed
in the sa Lcaf o, - Brief j Lfically. bj to human TNFa in a
concent ra’??ronﬁ%i%keﬁgﬁder%?eﬁgnﬁgr%rgp?%g%ﬁ?’%é%f%en%{flyégﬁi body (Rd = 0.4nM
and can bFeEk <PAFR BAHENEI2S0doPteRt GEEFLEY OF FORAHPEISIY D 62 | nhi bi

human TNFar ndudeddy \deotioxt tvd yto be nousmi®281 teldfsective, and Based on
its pullighed, 3BAHLNC&00LE3; RS .§0BSHSdHted i dhebormmof 8 single-chain
ant i body g]g%#\égt,l ve &rsﬁ(;Fvi in th% orientation 1\/C¥I i nker-VH, in 30 which the
| i nker se IPELRE S ygae oS SBF™ e s St S §6r gl ycine and one serine
resi due (@wi4Setpted Hé'Pernnacditgcatly davepbblle'edxropdentEB-wt, with a VL of
SEQ | D NORIGhiandsd d4diefivSEQ 4R MNebdd .wnienhbgmnicsgohhibsy at i body derivative
for the 35 ur.p geeé)ftoa)a g%ldeecrt it Jore si m_\ll_%eto Q%l B .sequences in or der
to mni m S potent Talt Antinobam EFTY aiTdPhY T Ehder SFT=Hore stabl e and

sol ubl®, dE=sveiChie sstfieacerIreddenbreaficaPiied on stabl e and sol ubl e human
framewor ks (Auf der AMVagtaletealforfOlilon EEESd @it whb&8::427-412; Auf der Maur
et al. (2004 .34 =2 RN, Vi - subgroup I and VH

%Qi@bodybép O&&#ﬁéﬁ% écgeré%él ivér %‘1@%@% as éelb g%?%

subgroup I were~identifr, ‘near est_ human su The appropriate
accept or FReERoiks RIVSLRBL HF LA FBUPTofhRtiARY FESRMI YW | sequences,
ehect ed fuod/cadbinlagenlsabt oogmpah smaabeophysional properties, such as
for exanple, $£abbh i tebnng Ghadiddrt Yiea 06 RXBLESSIPRLRLOPENS ix¢8 (Auf der Maur,
et ' 10 al. ,2(})331) Ft%lés Lett. 508407-412: Auf dgr.dMaur et al. (2004),

Met hods 33VH1EP5437 hfeafsdist PER BE VEper it 19521 %ese anti body

f r amewor kBrefred ndBsed iDsddveny WPG3099750 ViEEEED6X88 EdFr datdsils pool , a

si ngl e- chpdkcaant tb@dyfﬁemamso,r k. wi. § heupdef(i ped) mﬁi genedi ndi ng 15 f
propertie i ; syi.t abl € r. | ceptor consists of a
huran VL-§%‘§§§’?F9?§%"%§?5§% y %Oilg{) igiﬁc(ﬁﬁggéghb%o%ate?% Wth .a human Vi1
domai mo( SEEFiBitrocas)oe perEited fhid SCEHEOrtISHBIBFR ¢ Peferred to as
FW2. 3. AmpeipdBtdViifa prenodk Bresedsiely, TBewtomand aE¥8n 3iL0 share 55 identical

am no aci gr 1193 dueSooniefibe AIIRIHAL $a5&:0 4% IRt Ly .4 AnBNg,,L he 87 V1|

framewor k residues, TB-wt and F) have 55 i dentical residues,

cor r espondf ﬁgeatsﬁ %ﬁ%ﬁ%eﬁ?gﬂf s\é\g?ﬁe AngPett it %rﬁqrb(ilﬁy derivatives have
i denti cal L€BR LemgdhLoraparledsto yémrsvlFutDiRSmonki chhe s 25 [ onger in

FV2. 3.35TheoaiiiReiae i & ceaposidivoar hidlisd1t Be: fPR-Eesibeg i s different for
both scFvs. Vari Bu% rret%o s for tgeﬁhhugam@%%l,on of anti body vari abl e

dormai ns af & deséli Héd? 'tg]@ﬁﬁﬁ%ho 781 S F8)Y " Nat ur e 332: 323-327; Padl an,
E. A (1991). Mol. Inmunol. 28:489-498; Roguska 30 et al. (1994), Proc.
Natl. Acad. Sci. USA 91:969-973; CGonzales et al. (2005), Tunor Biol.

26: 31-43; Ewert, S., et al. (2004), Methods 34:184-199). The m ni mal

approach, nanely the conservative transfer of all nouse CDR | oops from TB-wt

onto. FW2. 3. was carried out first. The resul - 35 ting scFv is referred to as
TR-R and hace the /I ceaiience of <FO ID NO 2?2 and +t he \VH cediience nf <FO I D




50 nunbering schene (Kabat et al. (1991), Sequences of Proteins of
| mmunol ogi cal Interest, 5th E, aNatl. Inst. Health, Bethesda, MD) and
confine the followi ng residues (see Figure 1): 5 CDRl: L24-134 (sane Kabat

nunber i ng) weies3kA9- 156 (sanme Kabat nunbering) CDR3: L§%9: Kabat
nunbering) VH 10' CDR1: H31-H35 (sane Kabat nunbering) C%&H%é@@%gg (Kabat

nunberi ng HSO H65) CDR3: H99- H106 (Kabat nunbering H95-H102). This anti body
was unable to bind TNFa efficiently (Fig. 4A). The next step was to
determine 15 which residue or residues fromthese conponents shoul d be
substituted to optimse the properties of the resulting humani sed anti body.
Since substitution of human am no &id residues with other am no acids
shoul d be m nim sed 20 because introduction of foreign am no acid sequences
i ncreases the risk din iznALBagERICbyilofdit Heramitibedyreraiant i body derivative

in hun‘ansl& llg%]eét%ll.'L&%DOl@ gﬂgﬂﬁac%ughcaf%o?qnuf’é’éloéever al Varl ants

were constru said variants,- herein referred /) as TB-B L46 (VL
25 SEQ | Dlﬁthf‘hOVE =G LIEBSNeF AISKRET Bt P&EF&F%WﬁntW &mto mninze
t he risk déndieimagibmumegettcabuixasthbhtichodi ngleufahdd¢oent binding activity.

This V&1 8ddis, Dased. R Th:By and proonbial nsapnexsi1abanpring acid change at

position 46 |In This amno acid I's 30 1Tocated within the

upper cor@z"%]fus’clf?é1 FF‘@‘Ff?at(?ﬁﬁﬁﬂh%nd takes part in the dinmer interface. It is
i nvol ved in defini nfAt kattbodororatnoibaly deCDRItialed "hetsaia® | nf| uence. on

VH VL padktggchanacﬁ@sséa%qqae d {hat pRadpuchReLesidug hsidavoured at this
partlcula ?Nﬁ(aPCT/U [193332 35 In.contrast.to TB-B, the scEiv TB-B

L46 retaih _RhEEPPECI B Rdi AgI T {F Fim3AS P33 00 nMy). 51 In
or der o f:bletﬁmtennpm\ﬁ@ntsnéeﬂ’emza:obshdlhgr@é;@unvm%/ bigheg®ralmore furt her

exchangesaw@iﬁtn;aa@ AL£10R\ BE1HPS enehitdre MNbvk esiduas 14@ 46, 65, 67, 70,
and/or VH reggégéeg§8dé¥%é§%hgoégg'quant1g§1ng chemgéafﬂ%rg %éé?
forms of the protein. Chemical alteration may involve
gize modification (e.g. clipping) which can be evaluated
15 usiﬁg size exclusion chromatography, SDS-PAGE and/or
matrix-assisted laser desorption ionization/time-of-
flight mass gpectrometry (MALDI/TOF MS), for example.
Other types of chemical alteration include charge
alteration (e.g. occurring as a result of deamidation)
20 which can be evaluated by ion-exchange chromatography,
for example.
An antibody or antibody derivative "retains
its biological activity” in a pharmaceutical formulation,
P if the biological -activity of the antibody at a given
\ 25 time is within about 10% (within the errors of the assay)
of the biological activity exhibited at the time the
pharmaceutical formulation was prepared az determined in
an antigen bhinding assay, for example. Other "biological
activity" assays for antibodieg are elaborated herein
30 below.

By "isotonic" i1s meant that the formulation
of interest has essentially the same osmotic pressure as
human blood. Isotonic formulations will generally have an
osmotic pressure from about 250 to 350 mOsm. Isotonicity

35 can be measured using a vapor pressure or ice-freezing

type osmometer, for example.



5 variant with exchanges in all positions is referred to as TB-A (VL SEQ ID
NG 1; VH SEQ I D NO 2). Furt hernore, regarding particul ar
anti-TNFa anti bodi es of the present invention, conpetition assays with

pepti des om L-CDR1 and L-CDR2 showed that ol ops are
inportantd§&¢ ?ﬂl I nding of the scEv to-the antigen (ngﬁﬁ%me *B (1994),
Mol . I nmunol . 31:1059-1067). In further experinents ained at

m ni m sing the nunber of non-hunman residues required to retai'n 15 binding
and at optim sing biophysical properties - (stability and solubility),
systemati ¢ nmut agenesi s and domain shuffling was applied allowng to

el uci date the functional differencés between nouse and humani sed VL and VH
dormai ns. 20Two variants were obtai ned by domain shuffling. The first variant
i s conposed of the A 'goxgbh" fiom FBeouenettiednwicdpae gl yci ne serine |inker
(SEQ I'D NEX4Q) i gﬁoﬁﬁge iy gﬁmd%sf éeggaJsB @edﬁ@ﬁ{r& talnagnérp TB-AB (SEQ ID

NO: 12). The second varia he reverse of the first variant,

nanel y, tREMAITHoREPF S r'or?lu$Br B?‘%Wh%?rb?%ﬁu&ﬁrvﬁqli‘flst he VH donmai n of TB- A
(SEQ | D N@rdB3rred polyols herehmdiavicoaaholanilant esigdrcewherteriat ed by

systemsf i ¢.HuLAQENES S Q;fooTﬁbA F 9inleghous 8 pRAUERESE: corppari son of the VL
and Vii seq ag[ﬁ)ces ofdﬂg A_and TB- A 30 t taI of .14 framework residues

di ffer betRedi A’ TB Brediiies; §udyt 2 éﬁl §°%iE°8f them VL residues 4
and 70, andndAiinsr esheluiese28] e7liourarudaﬁ’3:$hafwdo¢a¢yna’naﬁaonorhsjm:f erences in size

and pr Opeﬁ:Eé(ctaQ@vbbéﬁ@l %tﬂelﬁsﬂﬁt aR@Nsirder %ﬁlnfl&rgﬁubégﬂﬂeﬁ st at this

point. The fol.low ng 3 Fr‘\f[l\mk gsilions-were re gced w.th the

cor r espon8Fr Ay &% ABL a2 dw]nr 9] Hese Si RBF " 08 &%t ant's of TB-A

are aslq ohhosghespPPAOET1IZ8E048 RCT—‘/E@HQ@%/E@@@BO@WPTBS Aot

TE THOT e e s Ve S B IR VA
ter ->

out er Ioop ?}ﬁ“f@EQ RepHE 2f)1 By hped S b dadte Bl 1 1700 22) TB-A

165RH>SougercqsSopNoE - {SEGQIFD RIIES) l#@*ﬁq@%@rg%t éureh L (SEQ I D NO: 24)

Many fact essbza) maidziianrce tah@ fraffunoegenivminhytoel, aylandl pbody or anti body
der | valy ve (Gonzal escieledbr | 6odiA909) and Wik oBb Dlarc?Bidlod) . To fur ther

reduce t he_nhonhumah content 'of the varia i ons tthe humani sed TB- A

scFv, the®mfidie BERRNUTG EPREC ITERS B4 EHG Wﬂcr]rB TOR2 | oop of VH were
exchangedgbiitdnattkeacd rmespondi s tisurber<CDR Woeps ifr om &2ix2d The resul ting

15 construgls ther ebimdl& 168l €5 redehe - as Brhd1é SEé:QeI BodNe17)k TB L3 (SEQ ID

NG 8), and T S The cDNAs
encot ng. PRESRPLHCOST AT ECHath Vs BFGH TR LR WERSEFRAI anti body D1 62,
and t h#® t wenZraiunani fed-vek8] GhssTB BhahdiTBleAtakt bizggenshat ed by gene

TB B 140 A A TR A o T R T8 A 146, 'TBLA
L65, TB-A BﬁésoéA&rgﬁ% 'i?:z%\‘?l"‘?% ?ﬁ/&?ﬁ P 586 13%1?(“6 B o by

PCR- dr i velith t&etalore keiod RiRGRyEResPees slrsarhg tecanerarat cl oni ng

p -ocedur eshe Rwphange oflvthennsttdliie iCPR1 aepkabéselB- A with the hurman CDR

0ps {4 om FW! 3 WanAGCREPhIANG] USALRORANL $hal o0fedkbg art o oning
pr ocedur es. n&%}IA encaqdi ng al " the Vi-! - A varilations as disclosed in
Eb“ﬁl@ 9

SEQ 3Q I D8 r%cft%E@arrﬁeﬁld%@Weuﬁ%aﬁqti@B By *ESnpl ete gene
synt hesi sacid-base conjugs8ensofpatehis. piief duféds ¥B- Ahdee disclosed in SEQ ID

NO 31 t01§Eéatllanl\ﬁas%BPHT%S&@%@@%?&H wse@t f@@neotgochﬁ_ particularly
stabl e ang &,?:%3 ng"ab ysrhom about %l QV\{:I nb\?g tgi‘ 'f Smé most All SCEI v

fragments "we oneé Mo an expressi oI eriplasm c production
in E. i prfﬁr@%@rhﬁ aa[pH eioput 3.0 Myanples Mt #@aéeﬁaﬂol 35-55).

that will control the pH in this range include acetate
(e.g. sodium acetate), succinate (such as sodium
succinate), gluconate, histidine, citrate and other
organic acid buffers. Where a freeze-thaw stable

35 formulation is desired, the buffer is preferably not
phosphate.



In addition to the single-chain antibody 5 derivatives (scFvs) descri bed
above, the corresponding Feb fragnents were generated as follows. Selected
| ight chain variable domains (VL) were fused to the constant region of a
human 19 k@frao whil e the suitable heavy chain vagi ins (VH
were fused to tf\fgﬁ??r st 10 (N-tetm nal) constant donai gﬂ‘%@@ogﬁ)@ohumn

| gG Both human constant domains were anplified by PCR froma human spl een
cDNA library and resulted in the sequence SEQ ID NO 14 for cx- and SEQ ID
NO: 15. for CHL. 15Experiment 2: Expression, production and stability of
humani sed scry or Fab anti bodies Pl asm ds encoding TB-wt, its
humani sed derivatives, or Fab fragifents were introduced into a suitable E.
coil strain (e.g. JMB3) for periplasmc 20 expression. The scFv variants
wer e al so expressedIasaipiclusicobodiotilesensor iexahpl ecritexthel BL21 E. coi |

strain. Rupe lregéﬂt %R}ehel&halan neﬂéf:geqﬂt@éaw %f@@&@i\&ed by refolding of
i ncl usi on_bo lent ur| I cati anpl e, gel

3 g Qﬁylv Lr
filtrati ozﬁﬂouf‘g @)?plag EPON yite Hgl}iﬂ%’ndﬁewap b §rﬁc %&gpr"gsm on of the soFvs
ranged be&m;@enu@t Sffgchpve olrl Zhggppesrentiibneor tireatvenhddr ast andar d

| abor at or i Lkl Vadd QRe. tis@artdciehicoeﬁ v&piﬁ Hﬁéiia%mlbwwblappr ox. 3 hours
i nduction_ti.me q&t 3QC ven |qnal 30 shaki ng

t er £ % % ve g e seggnsor
flasks. |HGEREY A58 bB%eIﬁ/ d*Eh JL’ ‘a g}Jpse Tt ed “f 7 Omour “previ ous anal ysi s
of framv@r&k§03@i@(ﬂneéhabrwotﬁldabﬁn¢fv andmsotasdiment ywithuthder Maur, et al.

(2004), I\@fmcbday%k %1:15138@ detxheaei@serrhabelﬁﬂmaeecehﬁme humani sed

der| vat i vel%dhsacjilg dLSO ? uence Q Leggees accepLor ?ﬁ fgamework (Fwe. 3), the
gher is I bt &l ne u on~ expressi on g SCteria. For exanpl e, the

eI dlabteﬁtﬁ@élom%h eﬁﬁﬁeisﬂsqrtﬁwwmcl'r@@dﬂgp@%e q?’@tﬁ‘é?‘m%lhéﬁ that obtained 54
from exprgssidasoaferTlBnAquédtiamcor dance with these findings, reducing the
nunber of differi ngAan@,&oseecq,laglv%.esll déeéonr[g %)%gnghi& BuAvhad a positive

effect toward the exorossion )é 5 Anot her | nport ant
char act erf®tiigedfin faeah i Huditdsn of° §ﬁf"?%%’cfylld’elr?@‘é‘fei ves of the present
i nvent i orbdctetrhel racsdbubtiddein, Fiigns IBcshovetimgetsaiperiority of the

framewgr kpf'é%‘uét?é/r?roft Qemgpﬂo—rusgr ATENALK ; 6] B-2Mr) ekfindi@r.ms of solubility in
phosphat buf Ee anal |caI 1 g el filtration, TB-A mgrates

re i ne.
pr edomni na Fh ng 110} S%Jralspﬁteée’f%aeéﬁeit ¥ whereas TB-W shows a strong
t endency QQS:aﬁéﬁ]fﬁ@g@ﬁégh@wy(lpémoraltmsghmmden hedindtdieniwnt hat , maxi mal

sol ubi |'i tfyhl(bfrlaB /%»ealadlra@f{lt@i eh@l@fidéat bvle;&xﬂu&er gef was assessed by PEG

preci pi 8B 1, (ALBLIY o 6L Ol JEC 1981, 28623, J2a05 12117) . Eriefly

t he appareén eI s was measure e presence of
pol yetzﬁyl%‘?ﬂélpﬁl ?%IlOBQOQh%mE@@B@‘}nd%oI g 1oy eEDPR e wer e det er i ned by
measur i ngeHiroet 8¢ N chee ehfgal |oﬁnpré1setxhet5u@sarmtmaé aforaentri fuged 20

pr ot ei n- P, r cu I de nce of log S
(mg/ ma) o%l%%%%%no%}%o%%e%ﬁégll OEM %\A}a V\?&%l Iaﬂg slol %gﬁ??ty (Sm) of a

test protRATIPRAS R ARt QRtFPLaO;?é’IlaP?Weé’f' FﬁEe? Hear regression towards
0% PEG ( Tedmork}nolhorcyFBoiealondrmaltenbht ehdt n-26e438 .aBbat 70 g/ m . Al

test psotRidis §@@Mdegs£@§gﬂve@§béyhae@g §:9|Bé|?ﬂz !Lté{lcdh%la second approach a
nmet hod cal |l ed sel f- ggt eracti ?n ch ro) O%SFB%\ was applied to assess

i nter mol ecul ar at t r a¢tiBIEF" eblﬁffeﬁ 68“ P | D NO 40), TB-A

Li nker _G2RIqUEESIEICSEQC e ANdt3ghs FBpAlsig) oHeKgBRIFE8] (SEQ I D NO 34) and

TB- A H_F6altibSEd R:Neh8fyody atarﬂvm&eee&zﬁ;aimae O’Eogﬂe’dﬁg:ﬂ:m in PBS (50 mv
phosphat q\rﬁ!ﬂogt 5_leajs§oo Sﬂ}gfg}.%lo%{b?}lﬁgs Qf l& ﬂr&%&ebP of interest is

i mmobi_ | i ze nto a porou tatio hase “an rnto a col um.
| nt er 48t | BIFEPLE e & aFH%“f"r%@#n‘b%?Wé%@%&?é’) CW%%S?% zed protein are
det ect ed sxmphe f trel nritwere etfention vobfems (Bhe. prrogueiralosnoti c second

Vlt[l ontha;fffe%frgaﬁ%&o hele h?te? HIBRSHLS J-0hnk ] gﬁeheﬁul ar 55 -
attraction/repul sion cyl a cor o Tessier et a

Bi ophys. W€ 583203’]82%%%?6% Ly egﬁylsgﬁégﬁé‘?e positive B22, the |ower
is the i mabrbydmdlear (atd.ragflhomsof mehrotestsuproseiar and, 5. therefore t he

hi ghensi s3dt$a89], umahhwol Dzseoi;@lﬁéﬂeah Qxhant%' %bf@é igkst@st prot ein
sequences_i.t was ssuned i.fferent proteins can be

direct |y ¥oR8aredst §UERAF 8&%8?‘%’1G‘n¥é%¥3e£a1n%580?%%ﬁ 9 features of TB-A
deri vat i vaent Segiaiinee BITA og Shese BA2n¢ adnge of SPysEFaAiTe 8.



1.84 0.13 -24.5x10-4 3.8x10-4 TB-A H M48L/F68l - 7.8 nd nd TB-A L_V83E
H V/I9A 6.58 nd nd TB-A Linker @R - HF68L _ 8.2 1.91 0.09 1.59x10-3
5.9x10-5 TB-A H K43R/F68I _ 7.8 1.86 0.02 1.28x10-3 3.0x10-4 TB-A H F68L _

7.8 1.88 WoblochsRfx¥10-41 2.9x10-5 TB-A H F68A PCT/CH2006/000300

25

As noted above, other active ingredients may (but need
not) be included in the pharmaceutical compositions
provided herein.
A carrier is a substance that may be
5 associated with an antibody or antibody derivative prior
to administration to a patient, often for the purpose of
controlling stability or bioavailability of the compound.
Carriers for use within such formulations are generally
bilocompatible, and may also be biodegradable. Carriers
R 10 include, for example, monovalent or multivalent molecules
such as serum albumin (e.g., human or bovine), egg
albumin, peptides, polylysine and polysaccharides such as
aminodextran and polyamidoamines. Carriers also include
solid support materials such as beads and microparticles
15 comprising, for example, polylactate polyglycolate,
poly(lactide-co~glycolide), polyacrylate, latex, starch,
cellulose or dextran. A carrler may bear the compounds
in a variety of ways, including covalent bonding (either
directly or via a linker group), noncovalent interaction
20 or admixture.

Pharmaceutical compositions may be formulated
for any appropriate manner of adminigtration, including,
for example, topical, oral, nasal, rectal or parenteral

, administration. 1In certain embodiments, compositions in
o 25 a form suitable for oral use are preferred. Such forms
include, for example, pills, tablets, troches, lozenges,
agueous or oily suspensions, dispersible powders or
granules, emulsion, hard or soft éapsules, O SYyrups or
elixirg. Within yvet other embodiments, compositions
30 provided herein may be formulated as a lyophilizate. The
term parenteral as used herein includes subcutaneous,
intradermal, intravascular (e.g., intravenous),
intramuscular, spinal, intracranial, intrathecal and
intrapéritoneal injection, as well as any similar
35 dinjection or infusion technique. ’
Compogitions intended for oral use may be
Prepared according to any method known to the art for the



7.8 nd nd TB-A H F68V/IF7OL 7.8 nd nd TB-A HF7QOL 7.8 nd nd Yet
another relevant feature of the antibodies or antibody derivatives of the
present invention is their 15 high stability. Protein stability of TB-A,

TB- A H M4SkbR6@I3{e$EQ | D NO. 31), TB-A Linker G2R H FGEiJeﬂéfZﬂOé/ NP 33),
TB-A H_K43R'F68I (SEQ I D NO:34) and TB-A 'H F68L (SEQ I'D'NO™:35) was

assessed by determning the tenperature for onset O unfolding by circular

di chroism 20 and light'scattering at both 218 and 292 nm (Tab. I1). In .

this .ekperinment TB-A started to unfold at a tenperature of 53C whereas its
derivatives TB-A H M48L/F68l (SEQ I D NO. 131), TB-A Linker @R H F68L (SEQ ID
NG 33), TB-A 56 H K43R/ F68l (SEQ345D NGO 34) and TB-A H F68L (SEQ | D NG 35)
showed i ncreased thermal stability (56 and 58C). All test proteins showed

i rrever sitgnafdetataircelt bharsateupteel pidmrabedtlt Upen apdf oddi ng, making it

i mpossi b'&:ﬂt‘alﬁ g&d %{xmmBEetahf‘eﬂE%' L0 %%”P@é@ééﬁ&%g % Ader to determne
m dpoi nt Q 8r ansition in reversi bl e process, unfolding was induced with

guani di n FORRIFTEE ( 17, a?‘?)ntkeé‘ﬁ tl’flreesﬁﬁ?f&fl%eacﬂ Steins in solution.
In this approdeh fd¢ goresderrmmeatisgi o pakiirmblshereraettdomened in by 10

fluori aetfa»bltegsf@éﬂtcawnueﬁ@mdme L Rodddiansein l«h@ml-'igufe shewed again good
stability wth Inline with the

nt t HC
Cesul ts TRHRIPHET a’n%f%ﬁﬁ%l?ﬂ%ﬁ’@%%ﬁ%.@% fBe S‘E”rtrﬁj?&F @R H_F68L ( SEQ
| D NO: 33)fam@heBugnu s 8R: REB LapBECE | DSNCh 34)cistiened B livder eased stability

as di spl ay@d b ) Q&%Et%ﬂﬁ@n@%s(@fgtr@QE&ian'&arBo@ﬁ:@ﬂnd 2.3 M@nHC1, |
respecti veldy Tabl.e | I btltl ity fleatureﬁ?spha‘];B A derO{L vatl ves SEQ Onset of

denat u- &t onrf:]?1 }Tcﬁ?nﬁcﬁac S dpoﬁﬁt Tof St ron-C

phosphate), granulating and d151ntegragfggyagggts (e.g.,

&kj corn starch or alginic acid), binding agents (e.g.,
gtarch, gelatin or acacia) and lubricating agents (e.g.,
magnesium stearate, stearic acid or tale). The tablets
may be uncoated or they may be coated by known techniques

15 to delay disintegration and absdrption in the

gastrointeétinal tract and thereby provide a sustained
action over a longer period. For example, a time delay
material such as glyceryl monosterate or glyceryl
distearate may be employed.

- 20 Formulations for oral use may also be
presented as hard gelatin capsules wherein the active
ingredient is mixed with an inert solid diluent (e.g.,
calcium carbonate, calcium phosphate or kaolin), or as

o soft gelatin capsules wherein the active ingredient is

N 25 mixed with water or an oil medium (e.g., peanut oil,
ligquid paraffin or olive oil). Agueous suspensions
contain the antibody or antibody derivative in admixture -
with excipients sguitable for the manufacture of agueous
suspensions. Such excipients include suspending agents

30 (e.g., sodium carboxymethylcellulose, methylcellulose,
hydropropylmethylceliulose, sodium alginate,
‘polyvinylpyrrolidone, gum tragacanth and gum acacia); and-
dispersing or wetting agents (e.g., naturally-occurring
phosphatides such as lecithin, condensation products of

35 an alkylene ‘oxide with fatty acids such as
polyoxyethylene stearate, condensation products of
‘ethylene oxide with long chain aliphatic alcohols guch as



TB-A 53 2.07 MTB-A H M48L/F68l _ 58 rid TB-A L VB83E H V79A
Li nker &R H F68L _ 58 2.33 M TB-A-QC15.2 56 2.30 M TB-A-QC23.2 58 rid
TB-A-H F68A _ rid rid TB-A HF68V/F7OL _ rid rid TB-AHF7/CL _ nd nd 20

The st abi lwbyogfi310B A i n human serum human urine,

-- nd nd TB-A

Pi g peirideRskiobegly fluid

and pig anterior chanmber fluid was assayed by neasuring TNFa bi ndi ng
activity of 57 TB-A after incubation for 3 days at 37C in t
body fluid or in assay buffer (TBSTM as a positive control.
diluted in body fluids to a final concentration of 10 nM Af
I ncubation period 5 dilution series of the sanples were assayed by FLISA in
order to determ ne the binding corStant Kd of TB-A (Fig. 11). \Wen conparing
body fluid sanples with the positive control TBSTM sanpl es,
Kd t owar dephirdhezedoricentratetmmel wordrdlenadi tat e@raddets exlse of active
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ethylene oxide with partial esters derived from fatty
acids and a hexitol such as polyoxyethylene sorbitol

monooleate, or condensation products of ethylene oxide .

. with partial esters derived from fatty acids and hexitol

anhydrides such as polyethylene sorbitan monooleate).
Agqueous suspensions may also comprise one or more
preservatives, for example ethyl or n-propyl p-
hydroxybenzoate, one or more coloring agents, one or more
flavering agents, and one or more sweetening agents, such
ag gucrose o gaccharin. Syrups and elixirs may be
formulated with sweetening agents, such as glycerol,

propylene glycol, sorbitol, or sucrose. Such formulations

may algo comprise one or more demulcents, preservatives,

flavoring agents, and/or coloring agents.

Oily suspensions may be formulated by
suspending the active ingredients in a vegetable oil
(e.g., arachis olil, olive oil, sesame oil, or coconut
oil) oxr in a mineral oil such as liquid paraffin. The
0ily suspensions may contain a thickening agent such as
beeswax, hard paraffin, or cetyl alcohol. Sweetening
agents, such as those set forth above, and/or flavoring
agents may be added to provide palatable oral
preparations. Such suspensions may be preserved by the
addition of an anti-oxidant such as ascorbic acid.

Dispersible powders and granules suitable for
preparation of an-agqueous suspension by the addition of
water provide the active ingredient in admixture with a
dispersing or wetting agent,. suspending agent and one or
more.preservatives. Suitable dispersing or wetting
agents and suspending agents are exemplified by those
already mentioned above. Additional excipients, for
example sweetening, flavoring :and coloring agents, may
also be present.

Pharmaceutical compositions may also be in
the form of oil-in-water.emulsions. The oily phase may be

a vegetable oil (e.g., olive oil or arachis oil), a

he respective
TB- A was
ter the

a shift of the



10 protein during the incubation period. In our experinments, however, no
such shift was detectable, indicating that the anount of fully active TB-A
remai ned constant in every body fluid assay due to a high stability of the
ant i body. Experinment 3: Binding featu p sed

ant i body d%r3$g@?38 The bi ndi ng propert|e§§6 m#ﬁ&ﬁunanlsed
scFv variants were tested in ELI SA on reconbi nant human TNF(1. 20 The

di ssoci ation constants (Ed) for all variants lay within a range of 0.8 to
nore than 10' 000nM There seens to exi st a reverse correl ati on between the
grade of honol ogy to the human acc gtor framework and the affinity of the
respective binder (Fig. 4A). Neverthel ess, some 25 TB-A variants contai ni ng
mut ati ons towards the TB-B sequence show affinity |levels towards human TNFa
that are oongslablé f{eo g-hafighidBehalifiyg., 4B shBWEURO expressi on

yi el d- Irrprcgaﬁé:bfdersuﬂam&seaﬁlgﬁ-ﬁngcamselEbgud@%h/ta}aLrgat exhibit sinmlar
affinities as rrpare TB-A represents a

good coinS%l%remge?l\}\esenwt He’ aPpa aé:ﬁf:l?r fFr%?acea 5Pession yield and
affinity. nﬁhmt@rlbrsOmumﬂﬂﬂgnbhwph@@léﬁgn(¢|9bant501ﬂ|hfefaé1rrence bet ween t he

si ngl e-£hakpiane, ta@dl@&eﬁséagﬁﬁgmrtﬁann@ét&fs &Brivae g3k geigctabl e (data not
shown) . - 1t afflkrln for ;'NFa and b,é ndi ng kinetics were al so
determ nea;rL afﬁ %}f) sur’farcleY asm)n g F resonance (Bl ACore), resulting in
a di ssoci alpi'l@lrﬁa@@hst%m:’e cmaden@aistqur@%u@fﬁ ofaperiglkepters 4. 4 x 10-4s-1 and

a on rategefived §r5mea]tQ§SabM§- ardEXpRItdE Rt th: ed:BA%nayboiaxi city assay The
function qf nt| Qﬁg&g{iet%ﬁflgﬂt' or%gtggr&l?n% e\égg)l %p%%i?“ﬁ\ll ng TNFa in vivo

can be testé I"Rhi Bition Fa towar ds
cul+t ur &y Wﬁlﬁs@i%%ml?lﬂtﬁeoﬁﬂas‘?‘é Weaﬁ*t’%@tr?é{lpﬁef‘?fd/tmﬂa@%n KYM 1 10

myel osar cagantcel | s (Tab. 111). The hunani sed soFvO derivatives of Di 62
di splay different effj.cagl dtet 21 L2 oas68Y, d3ySpoWn in Fig. 5B. Some
scFv derivatives show I%S E?I nhi ?tor cgncentnr atl on to achi eve 50%

i nhi bi t i oRFeRA%ed%i%h sttﬁél}%l I GE1BHY/AANCORReT e £ CBEHETE® .15 had no ef f ect
in the L928spmsdys. MEMhSAhd‘a}ti@ madleesul depkraing e £BR9 assay do not al ways

correl ¢ eveKYMelaH@t@r@@gtk%ﬁoﬂ esHl! Sis @Q%M@rsus?@ﬁ&&h f%xed -nit Cﬁl y wi tT RlEt he.d
I eco I nan unman an

only dlffgrenethat ggﬂ g centratlons

consequenfi§°HIE5 B e tagBhTst® WiTEPESt %106’1 8§ ¥ see an effect.
KYM 1 was fOﬂﬁé'rBéﬁér%@Cqmllﬂgyt@sfé@ koowro refritr WL@QQ?%@EMQ s. For direct
conpari soni 9pere8l, Wéﬂt&h@sagélﬁiseaﬁ&/éls sRXpersse agéneés ralati ve val ue

normal i ze t oT ~.h ver,. 1C50 val ues
become aggl n |gherr(15h%§1%§5 %%er %ﬂﬁ%g séeh%ugggggtaafble gvﬁdﬁ is to the human
accept ¥t PRANBWSPRLS PRRE3F2Y Frey enplevrhar8sW ek pét éncy of different

deri vati vestafedIBi A RimglelrdsksdNkad oh sl eédotyhbd aoideizhy t owar ds nouse L929

fibrobl asty,g &Ldé éﬁﬁ%nt' o0 @&dl@&@m&%&a%a@ge\eﬂ Ebl§%l\al usurv' val . 30TB- A

and the anti TNFa Ian|X|ma how &~ si i e in the L929
assay, wheF e®LeKed p‘?ﬁé‘n@? L Ben T BrnFuR RIS BE KRN TRPR $duced cytotoxicity
i s.signifpoepddey ahpvelanfFEgredb Al WherbeTBmpldesd vahiVedsingr e conpared with

BA Ty tspﬁwetraetﬁ&td-abrt & &I@Ea 1%5aaaﬂt1£&fi @X’EQ;F o¢i@ity, nost of
these deri vg%l ves. except in the L929 (Fig.

cac
5B). WD 2B /afSTbiJBﬁD@"Fieff% 556%0761 §§ T%JE)T"%""rlaltfL F%’nctl onal properties
of TB-A déhﬂmlb@@sCOI@E@lRmmn @edpMEW@VtSE@P@b /aSE@Nf]'EQ- A L929 cells RYM1

cells anesthetics, preservatives and/or buffering agents can be

dissolved in the wvehicle.. 4

30 Pharmaceutical compositions may be formulated
as sustained releage formulations (i.e., a formulation
such as a capsule that effects a slow release of
modulator following administration). Such formulations
may generally be prepared using well known technology and

35 ‘administered by, for example, oral, rectal, or .
gubcutaneous implantation, or by implantation at the
desired target site. Carriers for use within such



TB-A 1,0 1.0 TB-A H M48L/ F68I 1.1 1.6 TB-A L V83E H V79A

Li nker

GRRHF68L _ 0.8 1.3 TB-A-QC15.2 1.37 1.5 TB-A-Q23.2

TB-A-H F68A 1.14 nd TB-A H F68V/F7OL _ 1.28 nd TB-A H F7QL

with th
bl ock T a

nd nd TB-A
1.32 1.5
2.7 nd Inline

g&&gfqu; there is no 5 significant diffe@gmggumﬁmmh@)abiIity to
I'nduced cytotoxicity between the scFv and the Fab format of TB-A

(Fig. -5C). The 1Cso value of the TB-A Fab format |ies about a factor of two

above the ICN value of the TB-A scFv format (Fig. 50,

result.of the io higher nolecul ar mass of the Fab fragnent.

Experinment 5. Ani mal

nost probably as a

experinments wth anti TNEa anti body derivatives

5.1. Description of experiment 15fh order to test for the efficacy of

ESBATech's anti-TNFa anti body derivatives (soFv and Fab)

neut r al Esimgd ahdpan ENF@ibboguttiivley and amyi alge V@ sit uati on,
publ i shggo&@g}ra@ggﬁé fReracite, mRoasthiidiisyWes,Msed. 5 Thi s model has

ext ensi ve
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lgglvely congtant level of modulator release. The
amount of an antibedy or antibody derivative contained
within a sustained release formulation depends upon, for
example, the gite of implantation, the rate and expected
duration of release and the nature of the
disease/disorder to be treatéd or prevented.

Antibody or antibody derivatives provided
herein are generally administered in an amount that
achieveg a concentration in a body fluid (e.g., blood,
plasma, serum, CSF, synovial fluid, lymph, cellular
interstitial fluid, tears or urine) that is sufficient to
detectably bind to TNFa and prevent or inhibit TNFa
associated diseases/disorders. A dose is considered to be
effective if it results in a discernible patient benefit
as described herein. Preferred systemic doses range from
about 0.1 wmg to about 140 mg per kilogram of body weight
per day (about 0.5 mg to about 7 g per patieﬂt per day),
with oral doses generally being about 5-20 fold higher
than intravenous doses. The amount of antibody or
antibody derivative that may be combined with the carrier
materials to produce a single dosage form will vary
depending upon the host treated and the particular mode
of administration. Dosage unit formg will generally
contain between from about 1 mg to about 500 mg of an
active ingredient. ‘

Pharmaceutical compositions may be packaged
for treating conditions responsive to an antibody or
antibody derivative directed to TNF-u. Packaged
pharmaceutical compositions may include a container
holding a effective amount of at least one antibody or
antibody derivative as described herein and instructions
(e.g:, labeling) indicating that the contained
composition is to be used for treating a disease/disorder
responsive to one antibody or antibody derivative
following administration in the patient.

in functionally

a recently



20 been described by Bolon and col | eagues (see Bolon et al. (2004), Vet.

Pat hol .. 41:235-243). Briefly, in this animal arthritis nodel, human TNFa is
injected intra-articularly 60 into the knee joint of male Lewis rats.

I njection whbepBiINFa | eads to an acute, self-1imting@pReidodohti s in
the injected joint. Arthritis can be quantified by nmeasurenent of joint

swel I'ing and histol ogi cal scoring. 5 Consequently, bioactivity of respective
TNFa ant agoni sts can be quantified by reduction of TNFa-induced joint

swel | ing and/ or reduction of histological paraneters of inflanmation. 105. 2.
Mat eri al s and Met hods Experinental Design The current studies
were designed to examne the respettive potential of a representative scFv
anti body and a representative Fab anti body of the series 15 described above
with the marketed afhebaulyiHodfks xémmaptib¢ReecatetDjest ofi bl bit: bi oactivity
of human JiNEant N ARARBROPLA al18caRd r@ﬂemaﬁabiy tmoalﬁp&el Bol on and col | eagues
had shown before t intra-articul ar ﬁgﬁ on o@o mcrogram of

r econbi nante RGRa% “‘Iefaﬁéafyﬁﬂgogli%gsr%{e e %Jésj oﬁt *HrRGkEE an acute, -

sel f-1i madtignabhparbistitised Isqratelit lve oamtbed edaby st andard macroscopic
and m gr w%uﬁeﬁélalps@yglkéfrtmenghl@ %‘l%ky@@@%né%d&%e@sot deal .systemto

assess the ther utic | ed an dy derivatives. Two
exper i nent éol:\%i;gg‘go%lu@gjéﬁn? dzgobé%aicclhgﬁ‘g% Sagh e%%e\?)% ¥1) A basic efficacy
study assEswipngay hevaogeral thpoedhtikie of the amiibpddiEs WEHobl ock human
TNFa-i ndu@aﬁﬁlﬁ"ﬁﬂé)@réﬁﬁdple&o@%@ngheiﬂdj@ﬁﬁymefﬁiﬂ@m&@e study assessing the

relative ef f| gy}éof thgtut aopt ltbod (érl gg lyes ampng each ot her. Both,

cytokl nes % erivari gl ven once by separate .
|Q1 ectlporeolydgtaﬁélseﬁga@raobbl GEE) Theoldyeékphkewééce%bd was based on.the
puﬁl i cat iyl yiyiBelditcand) cot |Reagues;vasheheasot.hearahgaaaf doses- of the
anti body gderj; vaéécu%ﬁnﬁaﬁo%&g@?sa&’r?d uﬁ@'fac%'se Cé&k%ws% data and educated

35 guessing. e experi ne re con uc ed in_accordance with general
ani nal daﬁieé‘tﬁépdeﬁl”iyrfé’gen N BHOBRLRTL PN 56667 A SG0EEY Ani nal s and
husbandr ypolymer may be vi¥oidn),asadebiraval eutemild patsr{lgy7baeeks and 175-2009)

wer e rigndgimoy eééfegg(}eeo&ec&iae@wegﬁt qraegesfﬁaar%/o@@m&;) and housed according
to Bol on é%)%ha 243 t.,oki ne and anti body

Vet
instillat 2 ¥oca? ?@P&éﬁ e :thﬁa @ﬁ SRAR°Thj*Ect i ons were perf or med
as descri®edobgdBob arenandatollisagaes pirafercet mé@cmkﬁmxceed ..a total

:j ntraartigdtlgakl Mflmee@begmyellwar@aind ©056p4a el b&BfmerC?/t oki nes and anti body
erivative e 1 Nnstl |nt epar.at ntra 1.C |nject|ons

wher eby tIP.Zl B& %‘—’8} rearafgga herdeco |egéaﬁlt%ﬁ I\ng—ﬁj%/vas%llg% ected in 10

m cr ol20t efo gfhef il*r*femgnaér 2 %tbﬁo%a%éﬁfégwtr aeayy scéﬁlﬁeVHDBS) and the

respective saagently henkba rm@ecpemc&nbsb@@bx\msm iected in 40 microliter

of filterg WSt §r 58%{?%839?&%% QEHcg{/m%%ts @{Ié{@éss treated with

|ntraper|tonea f werel. . injected with the
ant i body Bﬁqr\?aF?v’e% m2dRob? s Pﬁrlﬁfé?ufy&epﬁﬁ&c‘élrt FBﬁIPJaSrtHYm ection of 20 the
htrman TNFzi oteghablo@imiaiabsd thieatdtcali toplhtatdantcul¥rd,yJappl i ed anti body

t%atiﬁentmlﬁoaeaa@ﬁeeqfea e @_raanﬂJyes%osaewaﬁofmeeet ed 5 ninutes prior to
I njection

WOf the human ﬁ Cﬁ Ng a%rTﬁ ng ected with 10
m crol i t er®> SIOPBYI R Y Woat KR O FREDY 28T TuGs BT cade(r) used in the
exper i mendiongdd cpliridizsedsat 1RA8ofNi disaknSiid D . pRerm@rovant i - human TNFa
speci fi c sefvsasds Fatew( ¥Brd) anti bodies as well as a naive scFv anti body

framework used as unspecifi.c captrol .aptipady in the dose response
experinment were ex presgad——tl’aeeo—rn—&-—mhﬁn%gpm fied by standard nethods.
Endot o®i n cont ani natit6RT WRESHTEPHL PR BwEED EEtFlﬂ?@PlYn‘i”f IFGHaRprotein in. all

pr epar at | dsusivhedae st tineekepopel ysaocihed deovonpanent is a potent inducer of

TNFa. pharmaceutlcal fB?ﬁﬁ@l%ﬁnEomangl\f@ :Lvéairgﬂaru%@s %‘Hef rom 35
PeproTech EC. L Measurenment o ‘#e I Nt

| mredi at e??tll?gﬁgr &° t]?‘?e formatatsgnbas 1 F@’%p‘ﬂ%ﬁjle%ecaltrﬂ PAp8Fi toneal |y or
i ntraartitydmvilyzapiohi eddante Hodyuligrionabt vientagesti hesige ief t he control

ani mals, én%fu‘éﬁﬁstﬂﬁ:‘rduﬂh@%ﬂ O@r@f:efa%iyo&hé_'\!:r?mbw? giameter of the knee
joint to be i ec(%ed was deter n?%& means, of a Stﬂﬁq ard calliper. 48
hours af t&%] ﬁ}igc For 25 YN ?‘]Sr 2HIeB S SR aRf ) and i mediately
bef ore euftemviesat i euriofast ke sufivnallss theeapewnerely offidueivy® i nj ect ed knee
joint was determ ned again and joint swelling was cal cul ated by subtracting
t he val ue of the second dianeter neasurenent fromthe value of the first

di aneter neasurenent (Fig. 6 and 9). Tissue processing 1548 hours after
injection of TNFa (or PBS in



case of dontrol animals) animls were euthani eed. At necropsy, injected
knees were separated fromthe foot and thigh, fixed intact by inmmersion in
70% et hanol and proceeded for standard hematoxylin and eosin (HE) 20

stai ni ng, |9 WRAS{Ped by Bolon and col | eagues. Mor phol&ql{(fcﬂﬁgﬁdtﬂxﬁhs

Hi stol ogi cal scoring analysis for neasurenent of joint I'on was
performed as descri bed by Bol on and col | eagues. Hi stopat hol ogi cal scoring
criteria for 25 assessnment of joint inflammati on were applied according to
Bol on and col |l eagues (Fig. 7, 8 and 10). 5.3. Results In a first set of
experinments a 30 representative intraarticularly applied ESBATech soFv

anti body, TB-A, and the correspondilng intraarticularly applied ESBATech Fab
anti body were conpared for their ability to block induction of the acute
nmonoar t hraddusitWof hartitooagr pi«rdnar Ly wnrd Fophobperdnt aneal |y applied 35

nf | xi bl Bop 6aged, aceording o 0.Jable LY. oo WR2008L131013PCTI CH

200610003 jection schene experi nent
TNTi ce(j i WhAPBSARNHCEETOR %ﬁﬁ%???tﬁtlatlo$(n£%5 FefBhe- FXCR=3) 1C none
3(n=3) 0 dBA scElvdg/A80t4(ax3d) 50 dBA, spkyfdfbly from about

5 0.5 mg/ml to about 25 mg/ml and most preferably from
gbout 2 mg/ml to about 10 mg/ml is an exemplary antibody
concentration in the formulation.

An agueous formulation is prepared comprising
the antibody or antibody derivative in a pH-buffered

10 solution The bhffex of thie invention has a pH in the
range from about 4.5 to about 6.0, preferably from about
4.8 to about 5.5, and most preferably has a pH of about
5.0. Examples of buffers that will control the pH within

thig range include acetate (e.g. sodium acetate),

8

15 succinate (such as sodium succinate), gluconate,
histidine, citrate and other organic acid buffers. The
buffer concentration can be from about 1 mM to about 50
M, preferably from about 5 mM to about 30 mM, depending,
for example, on the buffer and the desired isotonicity of
20 the formulation. The preferred buffer is sodium acetate
(about 10 mM), pH 5.0.
A polyol, which acts as a tonicifier and may
stabilize the antibody, ig included in the formulation.
AN In preferred embodiments, the formulation does not
25 contain a tonicifyving amount of a salt such as sodium
chloride, as this may cause the antibody or antibody
derivative to precipitate and/or may result in oxidation
at low pH. In preferred embodiments, the polyol is a non-
reducing sugar, such asg sucrose or trehalose. The polyol
30 1is added to the formulation in an amount which may vary
with respect to the desired isotonicity of the
formulation. Preferably the aqueous formulation is
isotonic, in which case suitable concentrations of the
"polyol in the formulation are in the range from about 1%
35 to about 15% w/v, preferably in the range from about 2%
to about 10% whv, for example. However, hypertonic or
hypotonic formulations may also be guitable. The amount



5(n=3) 0 . TB-A Feb antibody 450 6(n=3) 10 TB-A Fab anti body 450 7(n=3) 10
TB-A Fab anti body 180 8(n=3) O Infliximb(i.a.) 450 9(n=3) 10

I nfliximab(i.a.) 450 10(n=3) 10 Inflixinmab(i.a.) 180 11(n=3) 10

I nflixi mab{io Mee/134a9 12(n=3) 10 Infliximb(i.p.) 180  6gcq/cra006/000300

32

of polyol added may also alter with respect to the
molecular weight of the polyol. For example, a lower
amount of a monogaccharide (e.g. mannitol) may be added,
compared to a disaccharide (such as trehalose).
5 A surfactant is also added to the antibody ox
antibody derivative formulation. Exemplary surfactants
include nonionic surfactants such as polysorbates {e.g.
polysorbates 20, 80 etc) or poloxamers (e.g. poloxamer
188). The amount of surfactant added is such that it
" 10 reduces aggregation of the formulated aﬁtibody/antibody
derivative and/or minimizes the formation of particulates.
in the formulation and/or reduces adsorption. For
example, the surfactant may be present in the formulation
in an amount from about 0.001% to about 0.5%, preferably
15 from about 0.005% to about 0.2% and most preferably from
about 0.01% to about 0.1%.

In one embodiment, the formulation contains
the above-identified agents (i.e. antibody or antibody
derivative, buffer, polyol and surfactant) and is

20 eggentially free of one or more preservativeg, such as
benzyl alcohol, phenol, m-crescl, chlorobutanol and
benzethonium Cl. In another embodiment, a preservative
may be included in the formulation, particularly where
the formulation is a multidose formulation. The

25 concentration of preservative may be in the range from
about 0.1% to about 2%, most preferably from about 0.5%
to about 1%. One or more other pharmaceutically
acceptable carriers, excipilents or sgtabilizers such as
those described in Remington'’s Pharmaceutical Sciences

30 21st edition, Osol, A. Ed. (2006) may be included in the
formulatibn provided that they do not adversely affect
the desired characteristics of the formulation.
Acceptable carriers, excipients or stabilizers are non-
toxic to recipients at the dosages and concentrations

35 employed and include; additional buffering agents; co-
solvents; antioxidants including ascorbic acid and
methioning; chelating agente such as EDTA; metal



The results obtained regarding treatnment effects on change of knee di aneter
(as an indicator of effects on TNFa-induced joint swelling) are represented
in Fig. 6. Al antibodies conpletely bl ocked TNFa-i nduced 5 joint swelling.
For eval uafigdijo@fz1di5 eat ment effects on joint inflammati ' | ggi cal
scoring of HE-stained tissue slides was perforned. Joi n@/%ﬁéogm@?on was
scored by the followng criteria (see Fig. 7 for representative 10 sobring

exanpl es): Score:0: nornal Score 1: MId thickening of synovi al
lining Score 2: Thickening of synovial lining and mild inflammation of the
sublining 15Score 3: Thickening of synovial lining and noderate inflanmation
of the sublining The $#%®sults obtai ned regarding treatnent

ef fects on hi stopathol ogi cal inflammtion scores are shown in Fig. B..
20Conpar abbepleffeecis. of Zalkbroredat nenpleredli;sbopdedmwldegieal i nfl anmmati on
scores Wepg1ARSer ¥eth as polyesters; éﬂdfeé%@ﬂdféﬁﬁin%f experinents, the

rel ati ve dose response to the assessed anti body derivatives was conpared.
The repr eSEMET-08% i T adPt $XUSr | y appl i ed 25 ESBATech scFv -antibody TB-A
and t he correspondi el Avradrationt ard weappkdetbFdb mave body of experinent |

\|Ne][|e cgrrp%?ﬁﬂn@t&atiaﬂ rnﬁéﬁt%@%@&hye?nﬂ]ﬂwtégap%amgea{ ! ykappl i ed -

nfli xi mab/ Rem_cade(r nd_an unre|lated scEv. antj, acki ng any bi ndi ng
activity ?Scﬂ%ﬁg?{lﬁé’ %\%g?&“é’@ ghﬁ? e&ﬁﬁe dj‘%zﬁgf%ﬁ‘éh?n dose range as
conpar ed wetbraaegerprment to, <icdoldrnind.o PEgbheadion WO the :

2006/ 131134 3RGEHEL42006/ 000300 65 Table V: Injection schene experinment 2
GROUP TNFa(kg)in PB%dI INHI Q%%O%F(t@ formuf'a(tn':3) 0 none 2(n=3) 10 none

minil o
3:n=3) 10 : Ol
i;: 10 The formulation is administered to a mammal

i

in need of treatment with the antibody, preferably a
human, in accord with known methods, such as intravenous
administration as a bolus or by continuous infusion over
a period of time, by intramuscular, intraperitoneal,

15 intracerobrospinal, subcutaneous, intra-articular,
intrasynovial, intrathecal, oral, topical, or inhalation
routeg. In preferred embodiments, the formulation is
administered to the mammal by intravenous administration.
For such purposes, the formulation may be injected using

20 a syringe or via an IV line, for example.

The appropriate dosage ("therapeutically
effective amount”) of the antibody will depend, for
example, on the condition to be treated, the severity and

N course of the condition, whether the antibody is

&“/ 25 administered for preventive or therapeutic purposes,
previous therapy, the patient's clinical history and
response to the antibody, the type of antibody used, and
the discretion of the attending physician. The antibody
or antibody derivative is suitably administered to the

30 patent at one time or over a series of treatments and may
be administered to the patent at any time from diagnosis
onwards. The antibody or antibody derivative may be
administered as the.sole treatment or in conjunction with
other. drugs or therapies useful.in treating the condition

35 in question. ' ‘

Az a general proposition, the therapeutically
effective amount of the antibody or antibody derivative



Unrel ated soFv anti body 180 4(n=3) 10 i TB-A scFv- antibody 156 5(n=3) 10
TB-A scFv anti body 45 6(n=3) 10 TB-A soFv antibody 11 7(n=3) 10 TB-A Fab
anti body 156 8(n=3) 10TB-A Feb anti body 45 9(n=3) 10 TB-A Feb anti body 11

10(n=3) 1Qu9fdjdoppb (i.a.) 156 PCT/CH2006/000300
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administered will be in the range of about 0.1 to about
50 mg/kg of patent body weight whether by one or more
adminigtrationg, with the typicai range of antibody used
being about 0.3 to about 20 mg/kg, more preferably about
0.3 to about 15 mg/ky, administered daily, for example.
However, other dosage regimens may be useful. The
progregsg of thisg therapy is easily monitored by
conventional techniques.

Articles of Manufacture

‘ , , i
In another embodiment of the invention, an

article of manufacture is provided comprising a container
which holds the aqueous pharmaceutical formulation of the
present invention and optionally provides instructions
for its use. Suitable containers include, for example,
bottles, vials and syringes. The container may be formed
from a variety of materials such as glass or plastic. An
exemplary container is a 3-20 cc single use glass vial.
Alternatively, for a multidose formulation, the container
may be 3-100 cc glass vial. The container holds the
formulation and the label on, or associated with, the
container may dindicate directions for use. The article of
manufacture may further include other materials desirable
from a .commercial and user standpoint, including other
buffers, diluents, filters, needles, syringes, and
package. insertes with instructions for use.

Generating the antibodies of the present

invention

The antibodies or antibody derivatives of the
present invention may be generated using routine
techniques in the field of recombinant genetics. Knowing
the sequences of the polypeptides, the cDNAs encoding
them can be generated by gene synthesis
{(www.genscript.com) . These cDNAs can be cloned into

suitable vector plasmids. Once the DNA encoding a VL
and/or a VH domain are obtained, site directed
mutagenesis, for example by PCR using mutagenic primers,
can be performed to obtaln various'derivatives. The best



11(n=3) 10 Infliximab (i.a.) 45 12(n=3) 10 Infliximab (i.a.) 11 13(n=3) 10
Infliximab (i.P.) 156 14(n=3) 10 Infliximab (i-P-) 45 15(n=3) 10 Infliximab
(i-P.) 11 The results obtained regarding treatnent 5 effects on change of

knee di amef@hofsasiod | ndicator of . effects on TNFa||u¥@ﬁ%hﬁmw&mﬂﬁmelllng)
are shown in Fig. W?2006/131013PCT/ CH2006/ 000300 66

results obtained regarding treatnment effects on histopathol ogi cal

i nfl anmati-on scores are presented in Fig. 10. In summary, both the
representative ESBATech 5 anti-TNFa scFv and the representative ESBATech
anti-TNFa Fab anti body were highly efficient in blocking human TNFa-i nduced
monoarthritis upon local (intraart#Tular) admnistration. 10

Wil e there are shown and descri bed presently preferred enbodi nents of the
i nvent i on)stdriiagt’ osdmadicst bactdey chingear stepeddi hatont hibei mudeti on i s not

limted tQ?rﬁt%rgtﬂioﬁ%yd%%?rgahﬁf‘Mméevﬁlaarn'd(?'éﬂ?l\YH enhpdheds and prac- 15 ticed

wi thin the SC%P omﬁn%
preferred sequence is the TB-A sequences and its

derivatives, e.g. scFv sequences or Fab fusion peptide
5 sequences, may be chosen as templates for PCR driven
mutagenesis and/or  cloning.

Standard cloning and mutagenesis technigues
well known to the person skilled in the art can be used
to attach linkers, shuffle domains or construct Ffusions

g 10 for the production of Fab fragmentst Basic protocols
disclosing the general methods of this invention are
described in Molecular Cloning, A Laboratory Manual
(Sambrook & Russell, 3™ ed. 2001) and in Current
Proteocols in Molecular Biology (Ausubel et al., 1999).

15 ’ " The DNA sequence harboring a gene encoding a
scFv polypeptide, or in the case of Fab fragments,
encoding either two separate genes or a bi-cistronic
operon comprising the two genes for the VL-Cx and the VH-
CH1 fusions (Fig. 2) are cloned in a suitable expression

20 vector, preferably one with an inducible promoter. Care
must be taken that in front of each gene an appropriate
ribosome binding site (RBS in Fig. 2) is.present that
ensures translation. It 1s to be understood that the

N antibodies of the present invention comprise the-

“’ 25 disclosed sequences rather than they consist of them. For
example, cloning strategies may reguire that a construct
is made from which an antibody with one or a few
additional residues at the N-terminal end are present.
Specifically, the methionine derived from the start codon

30 may be present in the final protein in cases where it has
not been cleaved posttranslationally. Most of the
constructs for scFv antibodies give rise to an additional
alanine at the N-terminal end. In a preferred embodiment
of the present invention, an expression vector for

35 periplasmic expression in E. coli is chosen (Krebber,
1997). Said vector comprises a promoter in front of a
cleavable signal sequence. The coding sequence for the



67 d ains 1. A stable and sol uble antibody or antibody
derivative which specifically binds TNFu, said anti body or anti body
derivative conprising a light chain variable -domain (VL) .being or derived
fromthe sa@uwengBi1eeEQ |D NO 1 that is conbined with a ariabl e
domai n (VH) be?ﬁg or derived fromthe sequence SEQ I D §§ﬁ¥aﬂéﬁe#@¥% in the
case of a derived sequence said sequence has at maxi numup to 5 changes
within the framework of said VL domain and/or at maxi mumup to nine changes
Wi thin - the framework of said VU domain. 2. The anti body or
anti body derivative of claim1l, wherein the changes of VL are at one or nore
of the positions 4, 46, 65, 67, 70°¢ and/or 83 and the changes of Vii are at
one of the positions 11, 16, 28, 43, 68, 70, 71, 72, 73, 76, 77, 93 and/or

112. antibody peE&id¢heS a’manbédye@rinamﬁlb@dsp dbei vieaveelef claim 1,

wherei n thﬁgnralllagg@ﬁen@te Vrbh;pg %1@bw§)n@1é)lta@'§é@r@ th@hepOSI tions 4, 46, 65, 67,
70, and/or_383 an% r}y g t are Lal,one on 0D 37/90f t he p05|t|ons 11,
16, 28, AFPTEFSSEFOHEEP 9% FEETIIT FrFPO3Y 112.

4. The anthisodygnak %ﬁiﬂlﬁbe@iyl&j@rlﬁv‘a@@vé?hef aehm%f b$ *ﬂlrf’él precedi.ng claims, in
which at feast.one @k thee C&Hl\tei'ési:"&ﬂsfﬂagﬁéﬁtiOb@IﬂhatEﬁdmeade present in SEQ

I D NO 3 for / E 5. The anti body or
ant i body dndr X\%la'glm\ge&%f §a%ons pe]p%%%es mustée%? nllndeiJ?r%,aHV\herei n the Wi

domai n comprar§esiqiid - s@é@eﬁ*ﬁ:‘@lsEQ $ 5 I9§19ﬂdﬂS rged at the C- g The
anti body edrmdfbi bogytedaes vattiare tbé wdpiided KOMPKESERE tthe VH domai n of the
sequence nti body derivative
of claim &ggh%rﬁgﬁs cgtwacfmlc ex%%ersls\}-eo-g ?rﬁorgr%tg gé(lsegsr ugnce SEQ | D NO 2,

er eilf FIG‘Beﬁ%r%%arﬁg”éé F%t%&’oq}eslus‘&ll\y can be obtained 3. The antibody or
ant/l body kieyh vaslde fabmcimdimslicaobpdicsi, nghtdie cdh dommigilef t he sequence SEQ
D NO 11 andathe Mi0guRin ahabhe: seaysnse: SRQ LR MO 9.

The anti bo or antib erivative of t he precedl ng cl ai ns, ' ‘
wherei n at® llseééfe oTie éﬁigh%sjaﬁﬂ GorEss G Féf@%]rjr\}é??ejd“ i at | east one of the

CDRs t o ad¢regindireg poeséntudin ashe . gorgregpohk rmydebRh biritdee VL sequence SEQ I D

NO 5 ard/ eindue) Vidd $84HeRs®,139EQ bP Nea6w ekt BEQpLRMNai2a, 10.
The anti bOdeL gr antl b derl A ti,ve %}‘qecl alm 9, wherein at Ieast one of the

CDRs of tHegrael vi° S St “or VH CDR3 is converted to the
cor r espondi ng CDR o lateids esmqaewm SED $EFWNOr Baland/ or the VH sequence $EQ
| D No: 25 gu1vpERr1dedNar6. introduced into aléulﬁrahﬂean&mbody or anti body

derivativ, j t he - e . SE or 5E0 1D NO 8 and
t he VH se%ﬂeg%égé%ég %’%C%}E%‘l’ %eaé/tl'" ot %gﬁﬂg%f% ‘IQ‘ﬁ % %od or anti body
deri va0i vRrgrIabhy m Foitpkie the oot sédaénce 0 PE?INéelJ%% the VH sequence
SEQ | D NGror pentpSEQRikDetision SEQIRD K& 28paesSEQ 1iD NO 29.

13. The i bpdy e i VL sequence SEQ
13 2 ZGaggafag%an Yoakl peegbgﬁ:&gga Sgifrllcxgé %a%\ré@té’éﬂ th Bﬁé&e o

14. The aJFﬁquBB?/ %errlﬁhf"?rﬁo% REm %CEJIU\?éObe%dﬁ;‘?ﬁn@n%fp‘Fﬁélﬁ? ecedi ng cl ai ns
havi ng a spewi ttaidardt bebhnimvelNFoch as ion exchange 15. The anti body

der i vati V&‘ll%ﬁ@ééjﬂ‘éﬁgl tor@qM%e hadd@nRbRsEH AL %mmw ch is an scFv

ant i body. the are connect.ed b I i nker.
16, The STRPRFYTEGlY HELATITY ¢ o e An 1B ISP S GV || nker : - VH
sequence @fﬂrléﬁéemarﬁhe art. 17.. The scFv anti body according to claim

15 or 16, wherein't haeliddkienodhas dmensm@@n@erSE&Mx@sNaflﬁe or is-derived
from sai g;%' Hyeﬂﬁzeent&;on can b& F a]c%eir}.@g%%ﬁ":c\l] 9@%{!&%d¥00f claim17,

wher ei n east one re polar or char ged
ami no ¥cj gteld, solubility aféj S'Fﬁﬁljsjctljﬂ/ lé”nf’i”b‘ffdyBé? ¥%i m 18, -wherein the
| i nker hasapalét sequeneed SEHQFoD NEBably towards huma20TNThe anti body

derivativepeeording tg @WweyolﬁLfépalogss&rfla%e phighd s a. Fab fragment
wherein the VL do used to the constﬁnt re& on of a human | g kappa

chai n, th%ewaﬂ%?mnﬁﬁ%r?)wéﬁlflg THETCHI Yo ¥ Rman 19gG and the two
f usi on polegsephedids APR72UHlecthd IRttan hethed- ehad reldiowlihd i de bri dge.

T e R LI
ich i _smadi u i
ant i body ¥r° Sﬁ?er?djﬁ’ & hers %ﬁ“\/ggéécm F@l’tl%s é&)ENA%far | ai ms 1- 20. go

23. A cl ariefgrozd.expressi on vector containing the DNA sequence according to

claim 22. 24. A suitable host cell transformed with an

expression vector aCcording to claim 23. 25. The host cell of
claim 24, being a prokaryotic or eukaryotic cell, in particular an E. coli,
yeast, plant, insect or a manmalian cell. 26. A method for

the production of an antibody or antibody derivative nol ecul e according to
anvy one 0of eclairne 1-20 connri <t nAa cltiltnirina onf +t he hoet ecell of el atne 24 oOr



29. A diagnostic or therapeutic conposition conprising an anti body of any of
clainms 1-21 in conbination with a pharnmaceutically acceptable carrier,

di l uent or exci pient. 30. A conbination preparation conprising
t he anti bo@yy Bbs/Bpigne of clainms 1-21 together with at ﬂ@@?ﬁm%@oﬁﬁcond
conpound: WD 2006/ 131013PCT/ CH2006/ 000300 71 conbi nati on
preparation of claim30 wherein the second conmpound is not an anti body
specific for TNFa. 32. The conbination preparation of claim30 or 31
for the use as a nedi canent. 33. The vector of claim23 as a
pharmaceutical for gene therapeuti cal applications in humans and/or in

ani mal s . 34. Use of any of 3fhe VL and/or Vii sequences specified in
anyone of clains 1-20 in an expression vector. 35. A stabl e aqueous
phar maceut i cal for miABtHEA LeHpidldizAny R AHE APl if@aPMyikdHect i ve anount of
an anti body eftiaidybesh vdet iy ad £ v[eleotoragmtoﬁneélaum tan2de not subjected to.

prior |yophil H(riazt%td QPingfnch%C%%e %bchéft‘;g lfm}pa |o‘yr?u H.,4.8 to about 5.5, a.

surfactant an wher ei n s a tonicifyi ng anount
of sodi umréﬁ%k?lnf@@t NFo exeryy, aWYéOFBi‘%ﬁjleaftfP% 1‘tﬂ’wac'f”ldél m 35 which is
i sotonix. cultured Bdusd hw2fbornpteiliaenrn 6&lld amnh%om:ren%amtmc—h is stable at a

t enper at urdgFQ ﬁleq&ng%geIB ghggv%@%'ﬁﬂﬁée@%“?@ﬁclt . The fornul ation

of anyone al i's stabl ow ng ?ree2| ng and thawi ng
of the forRoiatisehby T??’Osgeufrﬁ%llf%nﬁuﬁ%*fﬂik&ﬁla? hiome ot *tai ns 35 to 38
which is gstabé&r&fedaiﬂ:sutvaﬂ]ﬂlechmreﬂiorﬁd&agttcmaeha’bfﬁﬂmxuﬁﬁl The formul ati on of

anyone of 1ﬁh%i§ar3§o£8erﬁ% 8{19 -41he Q?In}iei i's a non-reducing sugar. 41.
The formulation of one o a| ns 35 10 40 wherejn tg rcpﬁn reduci ng sugar
5

i trehll ose. 42. T fT&FPfu]P%T|aorPr8f’e%rRﬂjfﬁ8p]6¥31cqlé’gﬁ§a 41 wherein the
&ﬁ-reducunnggwrs hensucdesese#3d.inTherfiorwhalkatiBeroktanyone of clainms 35 to

42 wher ei giEBeiant, | bafhd %né%ﬁﬂiﬂeb@@yuia(%nﬁmorders 44. The fornul ation
of claim43 V\@ter ein the a E nﬁgge S .a chEl 45, The formul ati on of

anyone of “Bf& rﬁsor’:?Sc?%Slf@ \ﬁﬁ% ' FRE &S 6‘08 CHHIYATRER 46. The

f ormul at i 6hoek, aspspdetinecriing EBepgeas 6\A?Itill @ﬁli@asittabl e at a tenperature of

about %Sdesé@gesat 2k endlo HWosYePdESedd¥o oG hodiBHak-081 &farAnyone of -cl ai N8

35 to 46 \Qﬁa?ggd_p Pﬁ?m@bg%&%% L tc!P@dPE'tltJ}xealf %‘?yll)ati on is from about

0.1 to abou |on 0 one of clains 35 to 47
wher ei n tﬁésgﬁﬁqsactlén“ts id £E51 ety stox Bé’t’% a Compreh%@lv‘?hél$ibr°r¥ul ation of claim
44 wher ei dntheatsicohy thatdeliblEansures a complete representation

of the spectrum of clinical applications for TNFo

20 inhibitors in the future. Therefore, the antibodies or
antibody derivatives of the present invention can be
applied to treat the diseases listed in the following
catalogue, which is not to be considered as a complete or .

N exclusive list. Other diseases not mentioned
Qﬁ/ 25 specifically, which directly or indirectly are influenced
by TNFu, are also included.
Autoimmune or chronic inflammation:

Chronic and/or autoimmune states of

inflammation in general, immune mediated inflammatory

30 disorders in general, inflammatory CNS disease,
inflammatory diseases affecting the eye, joint, skin,
mucuous membranes, central nervous system,
gastrointestinal tract, urinary tract or lung, states of .
uveitis in general, rétinitis, HLA-B27+ uveitis, Behcet’s

35 disease, dry eye syndrome, glaucoma, Sjdgren syndrome,
diabetes mellitus (incl. diabetic neuropathy), insulin

resistance, states of arthritis in general, rheumatoid



WO 2006/ 131013PCT/ CH2006/ 000300 73 50. The fornul ati on of anyone of
clainse 35 to 49 wherein the acetate is present in an anount of about 5-30

g\l 51. The formulation of claimb50 wherein the acetate is present in
an amount |p 8873k M - 52. The fornul ation of a%1ﬁ6 bRLs 49 to
51 further conprising a preservative. 53. The fornu at{)c/)(?\j of claim52
wherein the preservative is benzyl al cohol. 54. The fornul ati on of
anyone of clains 49 to 53 wherein the antibody is present in an anount of
about 30-50'ng/mM . - 55. The formul ation of claimb54 wherein the buffer

is 10-30 nmM sodi um acetate at pH 5, the polyol is trehal ose in an anount of
about 2-10% w v, the surfactant iségpol ysorbate i.n an anount of about
0.01-0.1%v/v, wherein the fornmulation further conprises benzyl alcohol as a
pr eser vat # ¥ehratd swhesteioarthel fior nopactioie psthridldiseand a tenperature of about

2-8 C forR@ittéxe@sgyﬁmnaégaﬁ@vemle artB.ciAN aikyickengf manufacture

conprisin ~SLa aqueous, phar nace utical fornulation
conpri si n%p%{m&ﬁfé%é%e lgé?%/ ?l?/’e%élﬁggn rre 2t rbo&y of anti body
deri vat i veyasfthgmjanerofiscl %ifmrn;trPPQlC Jmiter@ﬂ;lbf@eetr@élﬁo prior |yophilization,

an acetsat §a:.bia‘lfd@élér@moalbw1mwﬁhé18l§oca@auicau@,neg susdaaet ant and a pol yol
wher ei n the f. rrru tian Iacr g GBQ(EC” g% q_t of sodi um chl ori de.

3791 7 79 S 3\23 <120> St abl e and sol ubl e
ant i bodi @@lﬁﬁﬁemtmgsupmnamh@m@%l}l%ljerspc I&W@ﬂ‘ﬂfo <170> Patentln version
3.3 <210>g?lng§%hb%ur1983p@ﬁﬂ)2§yrﬁl¥5mézl@ﬁqcﬁﬂ’ﬂch%lCac&ie <pRPpu1AR3> -derivative of

TB- B <220 T < ( 0 0, Ile val Met Thr @ n
Ser Pro S%Fp%%%%l?yﬂ é%dAﬁfgg%ls ftcr&l %gig% A)sdrAﬁrg Val Thr Leu Thr Cys
Thr AR RerREiguser Cxaim’ Seﬁlweﬁﬁn%z%érwt%wnﬂp Tyr dn Gn Arg Pro
d‘y Lys Ahaniftegthysattiems) eunldezraldbd®4> 1yl s SedastAima Phe Asn Arg Tyr Thr Qy

Val Pro SSfozéthaEQe %&Jerg%ﬁfsﬁ&‘%é@% ﬁ:‘;&ngnxtlyr ddn¥rdir Asp Phe Thr Leu Thr
Il e Ser Gn 707580 p val ‘Aa Val Té/hrr T){r Cys Gn An Asp

Tyr Asn S%i q;q&eﬁrgp%kﬁaggg rhinitis, a ergic sinusitis,

obstructive pulmonary disease (COPD), lung fibrosis,

15" "Wegéhneér’s granulomatosis, "Kawasaki syndrome, Giant cell
arteritis, Churg-Strauss vasculitis, polyarteritis
nodosa, burns, graft versus host disease, host wversus
graft reactions, rejection episodes following organ or
bone marrow-transplantation, sytemic and local states of

20 vasculitis in general, systemic and discoid lupus
erythematodes, polymyositis and dermatomyositis, .
sclerodermia, pre-eclampsia, acute and chronic
pancreatitis, viral hepatitis, alcoholic hepatitis.

Acute inflammation and/or prevention of

25 postsurgical or.posttraumatic inflammation and pain:

Prevention of postsurgical inflammation in
general, eye surgery {e.g. cataract (eye lens
replacement) or glaucoma surgery), joint surgery (incl.
arthroscopic surgery), surgery at Jjoint-related

30 structures (e.¢. ligaments), oral and/or dental surgery,
minimally invasive cardiovascular procedures (e.g. PTCA,
atherectomy, stent placement), laparoscopic and/or
endoscopic intra-abdominal and gvnecological procedures, -
endoscopic urological procedures (e.g. prostate‘surgery,

35 ureteroscopy, cystoscopy, interstitial cystitis),
perioperative inflammation (prevention) in general.

Neurological and neurodegenarative diseases:



Thr Phe Ay Gn @y Thr Lys Leu Gu val Lys Arg 100105 <210> 2 <211> 117
<212> PRT <213> artificial <220> <223> derivative of TB-B <220> <221>
VH TB- A <222> (1)..(117) 3791 _7_7_10_ST25 <400> 2 Gn Val Gn Leu Val Gn

ser Ay AlgoGhs/Yahs Lys Lys Pro Gy Ala 151015 Ser Val deSca%dbsoa6ooCYS Thr
Ala ser Ay Tyr Thr Phe Thr H's Tyr 202530 Ay Met Asn Trp Val Arg Gn Ala

Pro Ay Lys Ay Leu Gu Trp Met 354045 Ay Trp Ile Asn Thr Tyr Thr Ay GQu
Pro Thr Tyr .Ala Asp Lys Phe 505560 Lys Asp Arg Phe Thr Phe Ser Leu @ u Thr
Ser Ala Ser“Thr Val Tyr 65707580 Met G u Leu Thr ser Leu Thr ser Asp Asp Thr
Ala Val Tyr Tyr Cys 859095 Ala Arg u Arg Ay Asp Ala Met Asp Tyr Trp Gy
Gn @y Thr Leu 100105110 val Thr 37al Ser Ser 115 <210> 3 <211> 108 <212>
PRT <213> human-nmuri ne <220> <221> vL/TB-B <222> (1)..(108) <400> 3 Asp lle
Val Leu Thr G n Ser ARPrbeBSesrr Seschety FSarkihzorSer dyvatagd,y 151015

Huntington’s disease, Bell’ palsy, Creutzfeld-Jakob
disease.
Cancer:

5 Cancer-related osteolysis, cancer-related
inflammation, cancer-related pain, cancer-related
cachexia, bone metastases.

Pain:
Acute and chronic forms of pailn, irrespective
/7 10 whether these are caused by central or peripheral effects
o of TNFa and whether they are classified as inflammatory ,
nociceptive or neuropathic forms of pain, sclatica, low
back pain, éarpal tunnel syndrome, complex regional pain
syndrome (CRPS}, gout, postherpetic neuralgia,

15 fibromyalgia, local pain statés, chronié¢ pain syndroms

due to metastatic -tumor, dismenorrhea.
Infection:
Bacterial, wviral or fungal sepsis,
tuberculosis, AIDS.

20 Cardiovascular Disease:

Atherosclerosis, coronary artery disease,
hypertension, dyslipidemia, heart insufficiency and
chronic heart failure.

In a preferred embodiment of the present

25 invention, treatment of osteoarthritis or uveitis or
inflammatory bowel disease can be achieved with the
antibodies or antibody derivatives of the present
invention.

The present invention also provides a

30 pharmaceutical composition comprising an antibody or
antibody derivative molecule of the present invention in
combination with a pharmaceutically acceptable excipient,
diluent or carrier. ’

.The pharmaceutical composition should

35 preferably comprise a therapeutically effective amount of
the antibody of the present invention, i.e. an amount of
said antibody that is needed to treat, ameliorate or



Asp Arg val Thr Leu Thr Cys Thr Ala ser G n ser Val Ser Asn Asp 202530 Val
val Trp Tyr Gn Gn Arg Pro Gy Lys Ala Pro Lys Arg Leu Ile 354045 Tyr Ser
Ala Phe Asn Arg Tyr Thr Ay Val Pro Ser Arg Phe ser Ay 505560 Ser Gy Ser

Ay Thr G o6 bgizLey Thr Ile Ser Ser Leu Gn Pro 657 p Val Al a
Val Tyr Tyr Cys G n Gn Asp Tyr Asn Ser pro Arg 859095 %79&922]%/%0%

3791_7_7_10_5725 Thr Phe Ay Gn @y Thr Lys Leu Gu Val Lys Arg 100105
<210>-4 <211> 117 <212> PRT <213> human-nuri ne <220> <221> VH TB-B <222>
(1)..(2117) <400> 4 Gn Val Gn Leu val Gn ser Gy Ala Ju Val Lys Lys Pro
Gy Al a 151015 Ser Val Lys Val Ser Cys Thr Ala Ser Ay Tyr Ser Phe Thr His
Tyr 202530 Ay net Asn Trp val Argédn Ala Pro Gy Gn Ay Leu GQu Trp Mt
354045 Gy Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Ala Asp Lys Phe
505560 LysrdsmtAtige VAFITFheldeed THsedsqg okspoiddfirtiSer, bketddy Thr Val Tyr

65707580 Moty @ U, Lok The dé@rtﬁe%pznﬁl@% ferdspTheedlg val Tyr Tyr Ors
859095 Al a Ar n Ay Thr Leu

100105110 %&lIt ﬁ?P%Hﬂlcgé;ysgﬁégEfgve dose can Bé estlmatga

either in cell culture assays or in animal models,

5 usually in rodents, rabbits, dogs, pigs or primates. The
animal model may also be used to determine the
appropriate concentration range and route of
administration. A suitable animal model to observe an
effect of the antibody or antibody derivative of the

o 10 present invention is a rat model for acute monoarthritis

- (Rolon et al. (2004), Vet. Pathol.41:235-243. Human TNFo
is injected intraarticularly into the knee joint of a
rat, leading to an acute, self-limiting monoarthritis in
the injected Jjoint. Biocactivity of an anti-TNFo antibody

15 (derivative) can be quantified by reduction of TNFo-
induced knee joint swelling and or reduction of
histological parameters of inflammation.

As the antibodies or antibody derivatives of
the present invention are highly soluble, high antibody

20 concentrations (60 mg ml™! or more)enable the use of small
application volumes.

The antibody or antibody derivative of the
present invention may be utilised in any therapy where it
£ is desired to reduce the level of blological active TNFo
hw 25 present in the human or animal body. The TNFa may be
circulating in the body or be present at an undesirably
high level localised at a particular site in the body.
The present invention provides modes for systemic as well
as local applications in general, which include, but are
30 not limited. to the following ones: peroral application,
intravenous, subcutaneous, intramuscular, intraarticular,
intravitreal, intradermal, or intraparenchymal injection,
aerosol inhalation, topical application to the skin, to
mucous membranes or to eye, systemic or local release via
35 implantable minipump or local release via implantable
formulation/device allowing for retarded release, topical
application to serosal surfaces, intrathecal or intra-



<210> 5 <211> 108 <212> PRT <213> human <220> <221> vL/FW2. 3 <222>
(1)..(108) <400> 5 Asp Ile Vval Leu Thr @ n Ser Pro Ser Ser Leu Ser Ala Ser
Val Gy 151015 Asp Arg val Thr Leu Thr Cys Arg Ala Ser Gn Ay Ile Arg Asn

A u 202530w3286s 31019 791_7_7_10_ST25 Leu Ala Trp Tyr G &g)ﬁ Ay Lys
Ala Pro Lys Arg Leu Ile 354045 Tyr Ala Ay Ser Ile Leurb(';:i% bk £08Val Pro

Ser Arg Phe Ser Ay 505560 ser Ay Ser Ay Thr A u Phe Thr Leu Thr Ile Ser
ser Leu Gn Pro 65707580 G u Asp val Ala Val Tyr Tyr Cys Gn Gn Tyr Tyr Ser
Leu Pro Tyr.‘859095 Met Phe Gy G n Ay Thr Lys Leu Gu Val Lys Arg 100105
<210> 6 <211> 124 <212> PRT <213> human <220> <221> VH FW2. 3 <222>
(1)..(124) <400> 6 Gn val @n LeusNal G n Ser Ay Ala Qu Val Lys Lys Pro
Gy Ala 151015 Ser Val Lys Val Ser Cys Thr Ala Ser Ay Tyr Ser Phe Thr Ay
Tyr 202530eihea chesr HpplTeptMal, Argl GpplAkcatPsmw id YoGhm Gipnkeu G u Trp Met

354045 @& I p T @ n Lys Phe
505560 e%“/i"%%“ EO\P/\%Q JEI:EQ:L [eu ?ﬁaﬁ%rﬁ% r% Aele?[nl %éel%t%dmr val Tyr

parts of he gastrointestinal tract locallzed intravasal
release from adequate formulation/devices (e.g. stents),
5 local delivery to urinary cyst, localized intralumenal
release (e.g. to biliary tract, ureter), cr local
delivery through endoscopic devices, or release from
contact lenses (contacts). A preferred application is a
local one such as intraarticular injection or topic
7 10 application e.g. into theieye. For both preferred

applications, the antibody of the present invention needs

to. be in solution.

The present invention also reveals the use of
the antibody or antibody derivative of the present

15 invention for the production of a medicament for the
treatment of TNFa associated diseases. In this case, the
antibody or antibody derivative is comprised in a
therapeutic composition. Said composition is used as a
medicament, most preferably for the prevention or therapy

20 of TNFo related diseases.

In another aspect the scFv antibodies of the
present invention are used in gene therapy, in particular
in adoptive cellular gene therapy. Autoimmune disorders
represent inappropriate immune responses directed at

25 self-tissue. Antigen-specific CD4+ T cells and antigen-
presenting dendritic cells (DCs) are important mediators
“in the pathogenesis of auto-immune disease and thus are
ideal candidates for adoptive cellular gene therapy, an
ex vivo approach to therapeutic gene transfer. Using

30 retrovirally transduced cells and luciferase
bioluminescence, Tarner et al. (2003, Ann. N. Y. Acad.
Sci. 9898:512-518) have demonstrated that primary T cells,
T cell hybridomas, and DCs rapidly and preferentially
home to the sites of inflammation in animal models of

35 multiple sclerosis, arthritis, and diabetes. These cells,
transduced with retroviral vectors that drive expression
of various "regulatory proteins" such as interleukins and



65707580 Met G u Leu Thr Ser Leu Thr ser Asp Asp Thr Ala Val Tyr Tyr Cys
859095 Ala Arg Val Pro Arg Ay Thr Tyr Leu Asp Pro Trp Asp Tyr Phe Asp
100105110 Tyr Trp Ay An @y Thr Leu Val Thr Val Ser Ser 115120 <210> 7
<211> 108 Y/ 10_ST25 <212> PRT <213> artifici al < >

deri vativewgfzgél%l-g%é\ozi220> <221> VL/TB L2 <222> (1)..(106%@8&6%@&%% Ile Val
Met Thr G n ser Pro ser Ser Leu ser Ala Ser Val Ay 151015 Asp Arg val Thr
Leu Thr Cys Thr Ala Ser G n Ser Val Ser Asn Asp 202530 Val Val Trp Tyr Gn
Gn Arg Pro Gy Lys Ala Pro Lys Leu Leu Ile 354045 Tyr Ala Gy Ser Ile Leu
Gn Ser Ay val Pro ser Arg Phe Ser Ay 505560 Arg Ay Tyr Ay Thr Asp Phe
Thr Leta Thr Ile Ser Ser Leu G n P¥o0 65707580 G u Asp Val Ala Vval Tyr Tyr
Cys Gn Gn Asp Tyr Asn Ser Pro Arg 859095 Thr Phe Ay Gn Gy Thr Lys Leu
A u val LasiArgr 1O0%05dsPikisr 8ha2d 1mmhO8r <2 oPRTpx B3 nsatdi ficial <220>

the inflamed lesions, providing therapy for experimental

autoimmune encephalitis, collagen-induced arthritis, and
nonobese diabetic mice. The stable and soluble frameworks

5 of the antibodies or antibody derivatives of the present
inventions are particularly suitable for intracellular-
delivery of the antigen, for example when the antibody or-
antibody derivative i1s expressed from a transgene carried
by a sultable retroviral vector. Adoptive cellular gene

( >~ 10 therapy lééds to localized expression and secretion 'of

the anti-TNFa scFv. Smith et al. (2003) have demonstrated
that scFvs derived from a TNFa neutralizing monoclonal
antibody (i) can neutralize TNFo in vitro and (ii} change
the cytokine expression pattern in mice suffering from

15 collagen-induced arthritis locally in the joints, but not
systemically. Alternatively, direct systemic or local
injection of sulitable vectors (e.g. viruses) allowing for
continuous expression of an anti-TNFo scFv antibody, is -

considered as another possible gene therapy approach.

20
The sequences of the present invention are
the following ones:
SEQ ID NO:1 VI of TB-A
(”\ ) DIVMTQSPSSLSASVGDRVTILTCTASQSVSNDVVWYQQRPGKAPK

“ 25 LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLQPEDVAVYYCQQODYNSPRTFGQGT
KLEVKR '
SEQ ID NO:2 VH of TB-A
QVOLVQSGAEVKKPGASVKVSCTASGYTFTHYGMNWVRQAPGKGL
EWMGWINTYTGEPTYADKFKDREFTFSLETSASTVYMELT SLTSDDTAVYYCARERGD
30 AMDYWGQGTLVTVSS
SEQ ID NO:3 VL of TB-B
DIVLTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQORPGKAPK
RLIYSAFNRYTGVPSRFSGSGSGTEFTLTISSLOPEDVAVYYCQODYNSPRTFGOGT
KLEVKR



<223> derived from TB- A <220> <221>
met Thr G n Ser Pro Ser ser Lea Ser Ala ser val Ay
Lea Thr Cys Thr Ala ser G n Ser Val Ser Asn Asp 202530 val Val Trp

Il e val
val Thr

Tyr G n GwoMsBiRz3dY Lys Ala Pro Lys Lea Lea Ile 35 042
Tyr Ser Ala Phe Asn Arg Tyr Thr Gy Val Pro Ser Arg Ph S&H

Ay Tyr

@y Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu G n Pro

vL/ TB_L3 <222> (1)..(108) <400> 8 Asp

151015 Asp Arg

3791 7 7 10 5725
7&“&"%560 Arg
65707580 A u Asp

Val Ala Val Tyr Tyr Cys A n A@n Tyr Tyr Ser Leu Pro Tyr 859095 Met Phe Ay
An dy Thr Lys Leu Au Val Lys Arg 100105 <210> 9 <211> 117 <212> PRT <213>

artificial

<220> <223> derivative of TB-A <220> <221> VB/ TB_H2 <222>

(1)..(117) <400> 9 Gn Val Gn Lew3dval Gn Ser Ay Ala Qu Val Lys Lys Pro
Gy Al a 151015 Ser Val Lys Val Ser Cys Thr" Ala Ser Ay Tyr Thr Phe Thr His
Tyr 202530 Gy Met Ags Fvpwodal vArgr GeapAla Pro Gy Lys Ay Leu Gu Trp Met

354045 Gy Arg lle
505560 G n Asp Arg

10

15

20

25

30

35

EWMGWINTYTGEPTYADKFKDRVTLTRDTSIGTIVYMELTSLTSDDTAVYYCARERGD
AMDYWGQGTLVTVSS
. SEQ ID NO:5 VL of FW2.3

S RS AR B R BRI i 1 Ly e

DIVLTQSPSSLSASVGDRVTLTCRASQGIRNELAWYQQRPGKAPK

RLIYAGSILQSGVPSRFSGSGSGTEFTLTISSLOPEDVAVYYCQQYYSLPYMFGQGT
KLEVKR

SEQ ID NO:6 VH of FW2.3

QVQLVQSGAEVKKPGASVKVSCTA&GYSFTGYFLHWVRQAPGQGL
EWMGRINPDSGDTIYAQKFQDRVTLTRDTSIGTVYMELTSLTSDDTAVYYCARVPRG
TYLDPWDYFDYWGQGTLVTVSS

SEQ ID NO:7 VL of TB L2

DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVHYQQORPGKAPK
LLIYAGSILOSGVPSRFSGRGYGTDETLTISSLOQPEDVAVYYCQQODYNSPRTFGQGT
KLEVKR

SEQ ID NO:8 VL of TB L3

DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLT ISSLQPEDVAVYYCQQOYYSLPYMFGQGT
KLEVKR

. SEQ ID NO:9 VH of TB H2

QVQLVQSGAEVKKPGASVKVSCTASGYTFTHYGMNWVRQAPGKGL
EWMGRINPDSGDTIYAQKFQDRFTFSLETSASTVYMELTSLTSDDTAVYYCARERGD
AMDYWGQGTLVTVSS

SEQ ID NO:10 Linker

GGGGSGGGECESGGGESEEEES

SEQ ID NO:11 VL of TB-B R46L

DIVLTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGSGSGTEFTLTISSLOPEDVAVYYCQQODYNSPRTFGOGT
KLEVKR

SEQ ID NO:12 TB-AB

DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDVAVYYCQODYNSPRTFGQGT
KLEVKRGGGGSGGGGSGEGEESEEEESQVQLVOSGARVKKPGASVKVSCTASGYSFTH
YGMNWVRQAPGOGLEWMGWINT YT GEPTYADKFKDRVTLTRDTSIGTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS



65707580 Met G u Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys
859095 Ala Arg u Arg Ay Asp Ala Met Asp Tyr Trp Ay Gn Ay Thr Leu
100105110 Val Thr Val Ser Ser 115 <210> 10 <211> 20 <212> PRT <213>
artificial wdo 791 7 7 10 _ST25 <220> <223> artificj | nker sequence
<220> <221\§Jdéa§621|r3%10e@8eri ne Linker <222> (1)..(20) <4003(%16C@°95'&“§P%G y Ay
Ser dy dy Ay Ay Ser dy Ay Ay Gy Ser Ay 151015 dy dy @y Ser 20
<210> 11 <211> 108 <212> PRT <213> artificial <220> <223> derivative of TB-B
<220> <221> VL/TB-B R46L <222> (1)..(108) <400> 11 Asp Ile Val Leu Thr Gn
Ser Pro Ser Ser Leu Ser Ala Ser Val dy 151015 Asp Arg Val Thr Leu Thr Cys
Thr Ala Ser G n Ser Val Ser Asn Asff 202530 Val Val Trp Tyr Gn Gn Arg Pro
Gy Lys Ala Pro Lys Leu Leu Ile 354045 Tyr Ser Ala Phe Asn Arg Tyr Thr Gy
Val Pro Ser Arg Phe SB¢r 10 yO0505580BXer Gy Ser Ay Thr @ u Phe Thr Leu Thr

Il'e ser ser Leu G n fi#rer8579953@vEhrAseTNebsAhavVakoditickE¥k Cys G n G n Asp
Tyr Asn S R ey pSRESGSGSGTRFPTLTT SST.OPEDVAVYYCOQDYNSPRTFGQGT -
KL EVKRGGGGSGGGESCEEESGEGESQVOLVOSGAEVKKPGASVKVSCTASGY TFTH
5 YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRFTFSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS
SEQ ID NO:14 Cx of Fab
TVAAPSVFIFPPSDEQLKSGTASVVCLLNNEY PREAKVOWKVDNA
LOSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSEN

/7~ 10 RGEC ’ : : !
N SEQ ID NO:15 CH1 of Fab
ASTKGPSVFPLAPSSKSTSGGTAALECLYKDY FSEPVIVSWNSGA
_LTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY ICNVNHKPSNTKVDKKVERKS
cTS
15 - SEQ ID"NO:16 VI of TB-wt
DIVMTQTPKFLLVSAGDRVTITCTASQSVSNDVVHYQQKPGOSPK
MLMYSAFNRYTGVPDRFTGRGYGTDFTFTISSVOAEDLAVY FCQODYNSPRTFGGGT
KLEIKR
SEQ ID NO:17 VH of TB-wt
20 QIQLVQSGPELKKPGETVKISCKASGYTFTHYGMNWVKQAPGKGL
KWMGWINTYTGEPTYADDFKEHFAFSLETSASTVFLOINNLKNEDTATYFCARERGD
AMDYWGQGTSVTVSS
SEQ ID NO:18 TB-A H K43Q, also named TB-A H43
~ , DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVHYQQORPGKAPK

s/ 25 LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLQPEDVAVYYCQODYNSPRTFGQGT
KLEVKRGGGGSGGGEGEIGGEEESGEGESQVOLVOSGARVKKPGASVKVSCTASGYTETH
YGMNWVRQAPGOGLEWMGWINTYTGEPTYADKFKDRETFSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS .

o SEQ ID NO:19 TB-A H_F68V, also named TB-A H68
30 DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQORPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDVAVYYCOQDYNSPRTFGQOGT
KLEVKRGGGGSGGGGIGGGGSGEEESQVQLVOSGAEVKKPGASVKVSCTASGYTEFTH
YGMNWVRQAPGKGLEWMGWINTYTGEPT YADKFKDRVTFSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS o



859095 Thr Phe Ay Gn Ay Thr Lys Leu Qu Val Lys Arg 100105 <210> 12 <211>

245 <212> PRT <213> artificial <220> <223> scFV , human-nurine with
artificial linker Page 7 3791 _7_7_10_sT25 <220> <221> TB- AB <222>

. (245 TB- A) -1 i nker-vH( TB- B) <400> 12 ASpPUrR:H\!@dwOﬁYBBO Thr Gn
W6 0%§Fﬂet3( Ser Ala Ser Val Ay 151015 Asp Arg Val Thr

(1).
Ser
Thr
Ay
Val

I'le

e

S

Pro
Al a
Lys
Pro
Ser
Asn
Ay
Ay
Pro
Thr
Au
Asp

5

10

e
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Ser

Thr cys

Ser Gn Ser Val ser Asn Asp 202530 Val Val Trp Tyr G n Gn Arg Pro
Ala Pro Lys Leu Leu Ile 354045 Tyr Ser Ala Phe Asn Arg Tyr Thr Ay

Ser. Arg Phe Ser Ay 505560 Arg Ay Tyr @y Thr Asp Phe Thr

Leu Thr

Ser Leu G n Pro 65707580 G u Asp val Ala val Tyr Tyr cys Gn G n Asp

Ser Pro Arg 859095 Thr Phessdy Gn Ay Thr Lys Leu G u val

Lys Arg

Gy Gy 100105110 ser Ay Ay Ay Ay ser Ay Ay Ay dy Ser Ay

c y Ser 115520125 N6 12ovab-Lm ey/valr,Galssefaddy Ala A u Val Lys

%@135140 Ser Val Lys Val Ser Cys Thr Ala Ser Ay Tyr Ser
150155160 Ay net Asn Trp Val Arg Gn Ala Pro dy G@n Ay

Trp I\/Et 165P?’(?IP_W@SS@%LSTK%GW\@LE%AWVS“WVW (PORYGFAES u Pro Thr Tyr

Ly YReaNt 8BS REOGRCYGTDFTLTISSLQPEDVAVYYCQODYNS PRTFGQGT
KLEVKRGGGGSGGGGSGGGESGEGESOVOLVQSGARVKKPGASVKVSCTASGY TFTH
YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRFTLSRET SASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS
' SEQ ID NO:21, TB-A H A76I/S77G, also named

TB-A H76/77 ‘ .
* DiVMTQSPSSLSASVGDRVTLTCTASQSVSNDVV%YQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDVAVYYCQQDYNSPRTFGQOGT
KLEVKRGGGGSGGGGSGGGGIGEEGSQVOLVQSGAEVKKPGASVKVSCTASGYTFTH
YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRFTFSLETSIGTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS

SEQ ID NO:22 TB-A L L46R, also named TB-A L46

DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVHYQQORPGKAPK
RLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLQPEDVAVYYCQODYNSPRTFGQGT
KLEVKRGGGGSGGGGESGGGEESGGEGESQVQLVOSGAEVKKPGASVKVSCTASGYTETH
YGMNWVRQAPGKGLEWMGWINTYTGE PTYADKFKDRFTFSLET SASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS

SEQ ID NO:23 TB-A L R65S, also named TB-A L65

DIVMTQSPSSLSASVGDRVTLTCTASOSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGSGYGTDFTLTISSLQPEDVAVYYCQODYNSPRTFGQGT
KLEVKRGGGGSGGGGSGGGESGGEEESQVOLVQSGARVKKPGASVKVSCTASGYTFTH

YGMNWVRQAPGKGLEWMGWiNTYTGE PTYADKFKDRFTFSLETSASTVYMELTSLTS"

DDTAVYYCARERGDAMDYWGQGTLVTVSS

SEQ ID NO:24 TB-A L_Y67S, also named TB-A L67

DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVIYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGSGTDEFTLTISSLOPEDVAVYYCQQODYNSPRTFGQGT
KLEVKRGGGGSGEGGESGEGGESGGEGSQVOLVOSGAEVKKPGASVKVSCTASGYTFTH
YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRFTFSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS

SEQ ID NO:25 VH of TB-A with D66G

QVOLVQSGAEVKKPGASVKVSCTASGYTFTHY GMNWVRQAPGKGL
EWMGWINTYTGEPTYADKFKGREFTFSLETSASTVYMELTSLTSDDTAVYYCARERGD
AMDYWGQGTLVTVSS

SEQ ID NO:26 VL of TB-A with V83F



Lys Asp Arg Val Thr Leu Thr Arg Asp Thr ser Ile @y Thr Val
Met Qu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr
Ala Arg Qu Arg Gy Asp Ala Met Asp Tyr Trp Ay Gn @y Thr

3791_7_7_3QoS{rAasziy Thr val

artificial <220> <223> scFv, human-murine with artificial i
TB- BA <222> (1)..(245) <223> VL(TB-B)-linker-vH(TB-A) <400> 13 Asp |l e Val
Gn Ser Pro Ser Ser Lea Ser Ala Ser val Ay 151015 Asp Arg Val Thr

Lea
Lea
Gn
Tyr
Thr
Gn
Val

Ay
Au

Thr
Thr
Arg
Thr
Lea
Gn
Lys
ser
Val
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.Cys:Thr Ala ser G n ser val ser Asn Asp 202530 Val v

Tyr 195200205
Cys 210215220
Leu 225230235240

nker

al Tr

Ser Ser 245 <210> 13 <211%AAS10¢6ld5308RT <213>

<220> <221>

p Tyr Gn

Pro Gy Lys Ala Pro Lys Arg Lea Ile 354045 Tyr Ser Ala Phe Asn Arg
Ay val Pro Ser Arg Phe Sees Ay 505560 Ser Ay ser Ay Thr du Phe

Thr Ile Ser Ser Leu G n Pro 65707580 A u Asp val Al a

Val

Tyr Tyr Cys

p Tyr Asn ESEIIMTBB98%@5859@&9@T‘BTMB@@51@VWW@@RE@@AP%r GLySGLeuGG u
r y y y

o et AR e G
L%E‘@SPS Pro Ay Aa

SEQ ID NO:27 VL of TB-A with VE83A

DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDAAVYYCOQDYNSPRTFGQGT
KLEVKR

SEQ ID NO:28 VH of TB-A H43/70/71/73/77

OVOLVOSGAEVKKPGASVKYSCTASGY TFTHYGMNWVROAPGQGL
EWMGWINTYTGEPTYADKFKDRFTLTLDTSAGTVYMELTSLTSDDTAVYYCARERGD
AMDYWGQGTLVTVSS '

SEQ ID NO:29 VH of TB-A H43/70/71

QVQLVQSGAEVKKPGASVKVSCTASGYTFTHYGMNWVRQAPGQGL
EWMGWINTYTGEPTYADKFKDREFTLTLETSASTVYMELTSLTSDDTAVYYCARERGD
- AMDYWGQGTLVTVSS '

SEQ ID NO:30 VH of TB-A
H11/16/43/66/70/71/73/77/93/112

QVQLVQSGAEDKKPGGSVKVSCTASGYTFTHY GMNWVRQAPGQGL
EWMGWINTYTGEPTYADKFKGRFTLTLDTSAGTVYMELTSLTSDDTATYYCARERGD
AMDYWGQGTSVTVSS

SEQ ID NO:31 TB-A H M48L/F68I

DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVHYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDVAVYYCQODYNSPRTFGQGT
KLEVKRGGGGSGGGESGEEESGGGESQVQLVQSGAEVKKPGASVKVSCTASGYTFTH
YGMNWVRQAPGKGLEWLGWINTYTGEPTYADKFKDRITFSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVIVSS

SEQ ID NO:32 TB-A L V83E H V79A

DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDEAVYYCQQODYNSPRTFGQGT
KLEVKRGGGGSGGGGSGGEESGGEESQVOLVOSGAEVKKPGASVKVSCTASGYTFTH

n Ser

YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRFTFSLETSASTAYMELTSLTS"

DDTAVYYCARERGDAMDYWGQGTLVIVSS
SEQ ID NO:33 TB-A Linker G2R H_F68L
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVIYQORPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDVAVYYCQQDYNSPRTFGQGT
KLEVKRGRGGSGGGGSGGGGSGGGESQVOLVOSGARVKKPGASVKVSCTASGYTETH

Ay Ala



130135140 ser val Lys val ser cys Thr Ala Ser Ay Tyr Thr Phe Thr Hi s Tyr
145150155160 Ay net Asn Trp Val Arg Gn Ala Pro Ay Lys Ay Leu Qu Trp net
165170175 Ay Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Ala Asp Lys Phe

180185190 wohfk1%101310_ST25 Lys Asp Arg Phe Thr Phe Ser dﬁ%ﬁ Ser Ala
Ser Thr Val Tyr 195200205 Met du Leu Thr Ser Leu Thr sPer Zﬁd@gjaffhr Al a

Val Tyr Tyr Cys 210215220 Ala Arg Gu Arg Gy Asp Ala Met Asp Tyr Trp Gy
Gn Ay Thr Leu 225230235240 val Thr val Ser Ser 245 <210> 14 <211> 106
<212> PRT <213> human <220> <221> c-kappa of human Ig <222> (1)..(105) <400>
14 Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Qu G n 151015
Leu Lys Ser Ay Thr Ala ser Val vai7 cys Leu Leu Asn Asn Phe Tyr 202530 Pro
Arg Gu Ala Lys val @n Trp Lys Val Asp Asn Ala Leu A n Ser 354045 Ay Asn
Ser G n GenGeroNedkcimmGh oG TerAS PABEKDRYBrASr saerviimL 506560 Tyr Ser Leu

Ser Ser T Asp Tyr Qu Lys 65707580 H s Lys val Tyr
Al a cys uTA\ﬁ#C%R%%SﬁDﬁ%Q@'?Tﬁgg ser ser Pro 859095 Val Thr Lys Ser Phe

Asn Arg Gy G u Cys SEQOIDNXBEOEB1A HeFI3BR/HET <212> PRT <213> human <220>
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVHYQORPGKAPK

5 LLIYSAFNRYTGVPSRESGRGYGTDFTLTISSLQPEDVAVYYCQODYNSPRTFGQGT
KLEVKRGGGGSGGGGIGGEGGEGEEGSQVOLVQSGAEVKKPGASVKVSCTASGYTEFTH
YGMNWVRQAPGRGLEWMGWINTYTGEPTYADKFKDRITFSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS :

B SEQ‘ID NO:35 TB-A H F68BL *
(" 10 DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQORPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDVAVYYCQOODYNSPRTFGQGT
KLEVKRGGGGSGGGGSGGGGSGGEGSQVQLVQSGAEVRKKPGASVKVSCTASGYTFTH
YGMNWVRQAPCGKGLEWMGWINTYTGEPTYADKFKDRLTFSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS
15 SEQ ID NO:36 TB-A H F68A
DIVMTQSPSSLSASVGDRVILTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRESGRGYGTDFTLTISSLOPEDVAVYYCQODYNSPRTFGQGT
KLEVKRGGGGSGGGGSGGGGSGGGGSQVQLVQSGAEVKKPGASVKVSCTASGYTFTH
YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRATFSLETSASTVYMELTSLTS
20 DDTAVYYCARERGDAMDYWGQGTLVTVSS
SEQ ID NO:37 TB-A H__F68V/F7DL
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRESGRGYGTDFTLTISSLOPEDVAVYYCQQDYNSPRTEFGQGT
a KLE§%RGGGGSGGGGSGGGGSGGGGSQVQLVQSGAEVKKPGASVKVSCTASGYTFTH
e 25  YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRVTLSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS
SEQ ID NO:38 TB-A H_F70L
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQORPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDETLTISSLOQPEDVAVYYCQODYNSPRTFGQGT

30 KLEVKRGGGGSGGGGSGGGGSGGGESQVOLVQSGAEVKKPGASVRVSCTASGYTETH
YGMNWVROAPGKGLEWMGHINTYTGEPTYADKFKDRFTLSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVIVSS

SEQ - ID NO:39 Linker G2R
GRGGESGGEGSGEGEESGGEEES
35 SEQ ID NO:40 TB-A
DIVMTQSPSSLSASVGDRVTLICTASQSVSNDVVWYQQRPGKAPK
LLTYSAFNRYTGVPSRESGRGYGTDFTLTISSLOPEDVAVYYCOQODYNSPRTFGOGT



<221> CH1 of human 1gG <222> (1)..(105) <400> 15 3791 7_7_10_5T25 Al a ser
Thr Lys Ay Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys 151015 Ser Thr Ser
Gy Gy Thr Ala Ala Leu Gy Cys Leu Val Lys Asp Tyr 202530 Phe ser Qu Pro
val Thr Valyo36ds13iops Asn ser Ay Ala Leu Thr Ser 354045 gapcpdabedobsno Thr Phe
Pro Ala val Leu Gn Ser Ser Gy Leu Tyr ser 505560 Leu ser ser val Val Thr
val Pro Ser Ser Ser Leu Ay Thr @ n Thr 65707580 Tyr Ile Cys Asn Val Asn H s
Lys Pro ser:Asn Thr Lys Val Asp Lys 859095 Lys val Gu Pro Lys Ser Cys Thr
Ser 100105 <210> 16 <211> 108 <212> PRT <213> mnurine <220> <221> VL/ TBwm
<222> (1)..(108) <400> 16 Asp Ile Val Met Thr G n Thr Pro Lys Phe Leu Leu
Val Ser Ala Ay 151015 Asp Arg val *Thr 1l1e Thr Cys Thr Ala Ser A n Ser Val
ser Asn Asp 202530 val Val Trp Tyr GAn Gn Lys pro Gy G n ser Pro Lys net
Leu met 3%£ﬁﬁﬁ§9$9ﬁS%@ﬁG%&ﬁﬁGﬁﬁé%@&@MQ¥VQ§G%§WK Aé%KVSG S$ETAS Arg Phe Thr
Ay 505569y RGRYCRIEMCY I N TcASpY AAIKEFKTRET P TEAS T Viee1Sesr1Ser Val G n Al a
65707580 e cys An @n Asp Tyr Asn ser Pro Arg
%ﬁ‘ﬁs@;e %ﬁ%@!@%&%ﬁx&v@ |

859095 Thr r Lys Leu Qu Ile Lys Arg 100105

5 The invention will be more fully understood
by reference to the following examples. They should not,
however, be construed as limiting the scope of the
invention. All literature and patent citations are

incorporated herein by reference.
¥ ¥

Experiment 1: Construction of scFv antibodies

The starting material for the generation of
15 humanised anti-human TNFa antibodies or antibody
derivatives, such as single-chain fragments (scEv) or Fab
fragments, was the murine monoclonal antibody Di62. The
sequences of the variable region of the light chain and
the heavy chain are disclosed in Ddring et al. (1994,
'20 Mol. Immunol. 31:1059-1067). The properties of this
monoclonal antibody are also discussed in the same

publication. Briefly, Di62 specifically binds to human
TNFa in a concentration-dependent manner. It is a high
P affinity antibody (Kd = 0.4nM) and can block TNFa binding
e/ 25 to its receptor. In addition, Di62 inhibits human TNFo-
induced cytotoxicity in mouse 1929 cells.

) Based on its published sequence Di62 was
constructed in the form of a single-chain antibody
derivative (scFv) in the orientation VIL~linker-VH, in

30 which the linker sequence is composed of four repeats of
four glycine and one serine residue (Gly;Ser),. Herein,
this scFv is referred to as TB-wt, with a VL of SEQ ID
NO:16 and a VH of SEQ ID NO:17.

To humanise this antibody derivative for the

35 purpose of a) render it more similar to human sequences
in order to minimise potential immunogenicity, and b)
render it more stable and soluble, TB~wt CDR sequences



3791 7 7 _10_ST25 <210> 17 <211> 117 <212> PRT <213> nurine <220> <221>
vH TBwt <222> (1)..(117) <400> 17 Gn lle Gn Leu Val Gn Ser Ay Pro Gu
Leu Lys Lys Pro Ay Qu 151015 Thr val Lys Ile Ser Cys Lys Ala Ser Ay Tyr

Thr Phe Thyvotos/1by13 202530 Gy nmet Asn Trp val Lys G n gd@cidodsdddolys Ay
Leu Lys Trp Met 354045 Ay Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Al a

Asp AS Phe 505560 Lys G u His Phe Ala Phe Ser Leu Qu Thr Ser Ala Ser Thr
val Phe 65707580 Leu G n Ile Asn Asn Leu Lys Asn Gu Asp Thr Ala Thr Tyr Phe
Cys 859095 Ala Arg u Arg Ay Asp Ala Met Asp Tyr Trp Gy Gn Ay Thr Ser
100105110 val Thr val ser Ser 115 g£210> 18 <211> 245 <212> PRT <213>
artificial <220> <223> scFv, human-nmurine with artificial |inker <220> <221>

oA S gers ”Egtr(a%ed éﬁ%aﬁ?@%%dsﬁgy o Tﬁ éé éij%a%rgg'( ﬁfA "<43Q) =400=218

Asplleva Pro_Ser er
der Maur et al. ), FEBS Lett. 508 407 412; Auf der

Maur et al. (2004), Methods 34:215-224). The human VL~
kappa subgroup I and VH subgroup I were identified as
5 nearest human subfamily. The appropriate acceptor
framework was chosen from a pool of human VL and VH
sequences, selected for advantageous biochemical and
biophysical préperties, such as for example stability,
solubility, and expression properties (Auf der Maur, et =~
- 10 al. (2001), FEBS Lett. 508:407-412; Auf der Maux, et al. ¢
e {(2004), Methods 34:215-224). The isolation and properties.
of these antibody frameworks are described in
WO03097697/BP1506236. From this pool, a single-chain
antibody framework with undefined antigen binding
15 -properties was-identified as suitable acceptor. This
acceptor conszsists of a human VIL-kappa I domain (SEQ ID
NO:14) in combination with a human VHI domain (SEQ ID
NO:15). Herein, this acceptor framework is referred to as
FW2.3. Among 81 VL framework residues, TB-wt and FW2.3
20 share 55 identical amino acid residues, which amounts to
67% identity. Among the 87 VH framework residues, TB-wt
and FW2.3 have 55 identical residues, corresponding to
63% identity. Both single-chain antibody derivatives have
identical CDR lengths, apart from the VH-CDR3, which is
../ 25 longer in FW2.3..The amino acid composition within the
CDR residues is different for both scFvs. Various methods
for the humanisation of antibody variable domains are .
described {Riechmann et al. (1998), Nature 332:323-327;
Padlan, E. A. (1991). Mol. Immunol. 28:489-498; Roguska
30 et al. (1994), Proc. Natl. Acad. Sci. USA 91:969-973;
Gonzales et al. (2005), Tumor Biol. 26:31-43; Ewert, 8.,
et al. (2004), Methods 34:184-199). The minimal approach,
namely the conservative transfer of all mouse CDR loops
from TB-wt onto FW2.3 was carried out first. The resul—
35 ting scFv is: referred to as TB-B and has the VL sequence
of SEQ ID NO:3 and the VH sequence of SEQ ID NO:4. The
. CDR-loops in TB-wt were defined according to the Kabatf



151015 Asp Arg val Thr Leu Thr cys Thr Ala ser A n ser val ser Asn Asp
202530 3791 7 7 10 _ST25 Vval val Trp Tyr Gn Gn Arg Pro Gy Lys Ala Pro Lys
Leu Lea Il e 354045 Tyr Ser Ala Phe Asn Arg Tyr Thr Ay Val Pro Ser Arg Phe
Ser Ay 5GR866As@E Y Tyr Gy Thr Asp Phe Thr Lea Thr Pkﬁ%}ﬁ%mg\%o Lea G n
Pro 65707580 G u Asp Val Ala Val Tyr Tyr Cys G n Gn Asp Tyr Asn Ser Pro Arg
859095 Thr Phe Ay Gn Ay Thr Lys Lea Qu Val Lys AAig Ay Ay Ay Gy
100105110 Ser dy Ay Ay Ay Ser dy dy Ay Ay Ser Ay dy Ay Ay Ser
115120125 G n Val Gn Lea Val Gn Ser Ay Ala GQu Val Lys Lys Pro Ay Al a
130135140 Ser Val Lys Val Ser Cys .;Jhr Ala Ser Gy Tyr Thr Phe Thr H's Tyr
145150155160 Ay Met Asn Trp Val Arg Gn Ala Pro Ay Gn Ay Lea Gu Trp Mt
165170175 Tr r Tyr_.Thr Pro Thr Tyr Al a Asp Lys Phe
18018519(5’“‘%%r % E&‘ﬁm?’h&ﬂ%‘?ﬁt E’F\fne Alger! 1%% 'Gsﬁq?ﬁ?cfer Al a Ser Thr Val Tyr
195200205 M i@ oA umThel Gercal etnthvesser5Askd Aspatthr INs&-val Tyr Tyr cys
2102152205Ah an Areg el d A Qi MnAS@oriidemete ASR 1T Ind R sGie&S N Ay Thr Leu
225230235 40 al Thr vaI ser ser 245 <210> 19 <211> 245 <212> PRT <213>
artificial®®225p%re 1+ ‘
5 VL
CDR1: L24-1.34 (same Kabat numbering)
CDR2: L50-156 (same Kabat numbering)

CDR3: L89-L97 (same Kabat numbering)

VH
- 10 'CDR1: H31-H35 (same Kabat numbering) !
Seu’ : CDR2: H50-H66 (Kabat numbering H50- H65)

CDR3: HO99-H106 (Kabat numbering H95-H102).
This antibody was unable to bind TNFu
efficiently (Fig. 4A). The next sfep was to determine
15 which residue or residues from these components: should be
substituted to optimise the properties of the resulting
humanised antibody. A
Since substitution of human amino acid
residues with other amino acids should be minimised
20 because introduction of foreign amino acid sequences _
increases the risk of immunogenicity of the antibody or
antibody derivative in humans (Gonzales et al. (2005),
Tumor Biol. 26:31-43), several variants were constructed.
— One of said wvariants - herein referred to as TB-B L46 (VL
.’ 25 SEQ ID NO:11; VH SEQ ID NO:4) was constructed with . the
aim to minimize the risk of being immunogenic but still
showing sufficient binding activity. This variant is
based on TB~B and contains one single amino acid change
at position 46 in VL, namely R=2>L. This amino acid is
. 30 located within the upper core of the light chain and
takes part in the dimer interface. It is involved in
. defining the conformation of L-CDR1 and has an influence.
on VH/VL packing.. It was reported that a leucine residue .
is favoured at.this particular position (PCT/US03/19333):. -
35 In contrast to TB~-B, the sciv TB-B L46 retains some TNFo-
specific binding (Fig. 4A; Kgq » 100 nM)).



<223> scFv, human-nmarine with artificial |inker <220> <221> TB-A H70/ 72
3791 7 7 10 5T25 <222> (1)..(245) <223> scEv VL(TB-A)-linker-vHTB-A
F70L/ L72R) <400> 19 Asp Ile Val Met Thr Gn Ser Pro Ser ser Leu Ser Ala Ser

Val Ay 1501ReAsi Y9 val Thr Leu Thr Cys Thr Al a ser, ';&11?@,'6/0&%])0 Ser Asn
Asp 202530 v%ﬁlz6 val Trp Tyr Gn Gn Arg Pro Ay Lys Ala grro ys Lea Lea lle

354045 Tyr ser Ala Phe Asn Arg Tyr Thr Ay val Pro Ser Arg Phe Ser Gy
505560 Arg Ay Tyr Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Lea G n Pro
65707580 G u Asp val Ala val Tyr Tyr cys Gn Gn Asp Tyr Asn Ser Pro Arg
859095 Thr Phe Ay @n Ay Thr Lys,Leu Qu Val Lys Arg Ay Ay Gy Qy
100105110 ser Ay Ay Ay Ay Ser &Sly Gy dy dy Ser dy dy Ay dy ser

115120125 G n val G_n Leu Val 'r]CSer.G Ala @ a"!la'L s Lys Pro Ay Ala
130135140 ser Val %g %ﬁyersgf’ ‘%/‘sh?ﬁrl %Ov§e%h%| @“‘5‘{;&/ 1‘?‘%’“%% Thr H's Tyr
145150155:60vEty, mete Asnmdye fvathelr gxChanysa wRre @Wae bpso@y Lea Gu Trp Met
16517017%Guyrdrdr ldne Asneeiiudyra, This, Gsy, @ Roo dify/ofyvaAl a Asp Lys Phe
180185190 L As {«r Va% Th]r Plé]; r gu 7CguﬁerSeer.nAl 1Qilhe’Ser Thr Val Tyr
105200205 e CE hred *Thi®sdd Lk Th S Kep "Asp Al 87%al Tyr Tyr cys
2102152207t anirg) tH @xAhgnadsy iAsplIAPgsibionsS ipyreff@gyed yo@h Ay Thr Lea
22523023324@ (vL SEQ ID NO:1; VH SEQ ID NO:2).
Furthermore, regarding particular anti-TNFo
antibodies of the present invention, competition assays
with peptides derived from L~CDR1 and L~CDR2 showed that
*10 Dboth CDR loops are important for the binding of the scFEv
S’ to-the antigen {(Ddring et al. (1994), Mol. Immunol.
31:1059~1067) . .
In further experiments aimed at minimising
the number of non-human residues required to retain
15 binding .and at optimising biophysical properties
(stability and solubility), systematic mutagenesis and
domain shuffling was applied allowing to elucidate the
functional differences between mouse and humanised VL and
VH domains.
20 Two variants were obtained by domain
shuffling. The first variant is composed of the VL domain
from TB-A connected via a glycine serine linker (SEQ ID
NO:10) with the VH domain from TB-B, resulting in TB-AB
. (SEQ ID NO:12). The second variant, TB-BA, is the reverse
(V?_ 25 of the first variant, namely, the VL domain from TB-B in
combination with the VH domain of TB-A (SEQ ID NO:13).
Additional variants were generated by
systematic mutagenesis of TB~A. Fig. 1 shows a sequence
comparison of the VL and VH sequences of TB~A and TB-B. A
30 total of 14 framework residues differ between TB-A and
TB~B (asterisks). Only five of them, VL residues 4 and
70, and VH residues 28, 71, and 73 show only minor
.differences -in size and property and therefore were not
considered for mutagenesis‘at this point. The following
35 framework positions-were replaced with the corresponding
amino acid from TB-B. These single or double mutants of
TB-A are as follows:



Val Thr val Ser ser 245 3791 7 7 _10_ST25 <210> 20 <211> 245 <212> PRT <213>
artificial <220> <223> scFv, human-nmurine with artificial |inker <220> <221>
TB- A H70/ 72 <222> (1)..(245) <223> sckFv VL(TB-A)-linker-VH TB-A F70OL/ L72R)
<400> 20 Awp 2hbdepswas Met Thr Grt Ser Pro Ser Ser Lea SRfpéMBosRbzoyal Gy
151015 Asp Arg Val Thr Leu Thr Cys Thr Ala ser A n Ser val Ser Asn Asp
202530 val Vval Trp Tyr Gn Gn Arg Pro Gy Lys Ala Pro Lys Leu Leu Ile
354045 Tyr Ser Ala Phe Asn Arg Tyr Thr Ay val Pro Ser Arg Phe Ser Ay
505560 Arg Ay Tyr Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu G n Pro
65707580 G u Asp val Ala Val Tyr Tar Cys G n A n Asp Tyr Asn Ser Pro Arg
859095 Thr Phe Ay Gn Ay Thr Lys Leu Qu Val Lys Arig Ay Ay Ay Gy
100105110, 811Gy Gy @y Gy S%tgffacgy Ay Gy Seroly Oy Ay dy Ser
115120125 A n val A n L a, val d n Ser %u Val Ly Lys Pro Ay Ala
1301351407%et W41 Lys VAl ser Q9§tﬁ‘ﬁrl°&pavéer I‘wao'lll‘? Phe Thr His Tyr
145150155TB¢R @79 /Rt ASpHirlprNaloufey 1Gop FAHa PR @DyNOyA)Ay Leu A u Trp Met

165170175761y shep7d | e Assy Ehsc Tyhedhr &3y v@ U & thhiomn Al a Asp Lys Phe

5 TB-A L46 L=2R interface (SEQ ID NO:22)
TB-A L65 R-=>5S outer loop VL (SEQ ID NO:23)
TR-A L67 Y>3 outer loop VL. (SEQ ID NO:24)

Many factors can influence the immunogenicity
of an antibody or antibody derivative (Gonzales et al.
o 10 (2005), Tumor Biol. 26:31-43). To further reduce the non- '
N human content of the variable regions of the humanised
TB-A scEFv, the murine CDR2 and CDR3 loops of VL and
murine CDR2 loop of VH were exchanged with the corres-
ponding human CDR loops from FW2.3. The resulting
15 constructs herein are referred to as TB L2 (SEQ ID NO:7),
TB L3 (SEQ ID NO:8), and TB_H2 (SEQ ID NO:9), respective-
ly. .
The cDNAs encoding the murine single-chain
version of the monoclonal antibody Di62, and the two
20 humanised versions TB-B and TB~A were generated by gene
synthesis (www.genscript.com). All the point mutations in
the other variants (TB-B L46, TB-A H43, TB-A H67, TB-A
H69/71, TB-A H75/76, TB-A L46, TB-A L65, TB-A L67, TB-A
V83F, TB-A V83A, TB-A D66G) were introdiced by PCR-driven
25 site~-directed mutagenesis following standard cloning

procedures. Exchange of the murine CDR loops of TB-A with
the human CDR loops from FW2.3 was accomplished using PCR
and state of the art cloning procedures. The cDNA
encoding all the VH TB-A variations as disclosed in SEQ
30 ID NO:28, SEQ ID NO:29, and SEQ ID NO:30 were realized by
complete gene synthesis.
Some further preferred TB-A are disclosed in
SEQ ID NO: 31 to SEQ ID NO: 38. These antibodies were
found to be particularly stable and soluble, as shown
35 Dbelow in Table I,



180185190 Lys Asp Arg Phe Thr Lea Ser Arg G u Thr ser Ala ser Thr Val Tyr
195200205 3791 7 7 10 sT25 Met G u Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala
val Tyr Tyr Cys 210215220 Ala Arg Gu Arg Ay Asp Ala Met Asp Tyr Trp Gy

Gn Ay TRyobRW1#6R230235240 Val Thr Val Ser Ser 245 <g&Qrnddosndodde™ 245
<212> PRT <213> artificial <220> <223> scFv, human-murine with artificial

| i nker <220> <221> TB-A H76/ 77 <222> (1)..(245) <223> scFv

VL(TB-A)-linker-vH(TB-A A761/ S77G <400> 21 Asp Ile Val Met Thr A n ser Pro
Ser ser Leu Ser Ala Ser val Ay 151015 Asp Arg Val Thr Leu Thr Cys Thr A a
Ser Gn Ser val Ser ASn Asp 202530,;Val Val Trp Tyr Gn Gn Arg Pro @y Lys
Ala Pro Lys Leu Leu Il e 354045 Tyr Ser AI a Phe Asn Arg Tyr Thr Gy Val Pro

Ser Arg Phe Ser Ay 556 Thr, As Phe Thr Leu Thr Ile ser
ser Leu Gn Pro 6576‘328@0%§r%§38% %{/]a eflyr % “oys @ n Gn Asp Tyr Asn
Ser Pro Aexpr859095 VEh:rtOPh@Ongﬁr@ha@%ﬁ ‘Phpdlwtslomean@ucvéll Lys Arg Ay Qy

g y g y i?fg:%%%%ge%%ﬂ < y9ﬁ y, G, YI@%ﬁengh/oog yod %gsy f/elr EJ y EJ y g y
y Ser n Leu, .Va r u Val Lys Lys Pro
Gy Ala 130135140 S&f vaﬁll T S t}§e 2 %al %n@eb%dé y Tyr Thr Phe Thr

s

TyB derivatives (scFvs) descrlbed above, the corresponding
Fab fragments were generated as follows. Selected light
chain wvariable domains (VL) were fused to the constant
region of a human Ig kappa chain, while the suitable
heavy chain variable domains (VH) were fused to the first

10 (N-terminal) constant domain (CHl1) of a human I§G. Both
human constant domains were amplified by PCR from a human
spleen cDNA library and resulted in the sequence SEQ ID
NO:14 for cx~ and SEQ ID NO:15 for CHIL.

15 - - . Experiment 2: Expression, production and

stability of humanised scFv or Fab antibodies
Plasmids encoding TB-wt, its humanised

derivatives, or Fab fragments were introduced into a
suitable E. coli strain (e.g. JM83) for periplasmic

20 expression. The scPFv variants were also expressed as
inclusion bodies, for example in the BL21 E. coli strain.
Functional single-chain antibodies were obtained by
refolding of inclusion bodies and subsequent purification

o by, for example, gel filtration.

Se 25 The expression yields upon periplasmic
expression of the scFvs ranged between 0.5 mg up to 12 mg
per litre culture under standard laboratory cultivation
conditions (dYT medium, with approx. 3 hours induction:
time at 30°C, shaking at 200 rpm) with conventional

30 shaking flasks. In general, we cbserved that, as expected
from our previous analysis of frameworks selected for
stability and solubility (Auf der Maur, et al. (2004),
Methods 34:215-224), the closer the sequence of a
humanised derivative is to the sequence of the acceptor

35 framework (FW2.3), the higher is the yield obtained upon.
expression in bacteria. For example, the yield cbtained
from expression of TB-B is far better than that obtained



145150155160 3791_7 7 10 ST25 Ay Met Asn Trp Val Arg Gn Ala Pro Ay Lys
Ay Leu Qu Trp Met 165170175 Gy Trp Ile Asn Thr Tyr Thr Ay Gu Pro Thr
Tyr Ala Asp Lys Phe 180185190 Lys Asp Arg Phe Thr Phe Ser Leu G u Thr Ser

Ile Ay TRyoYak1Fwiz 195200205 net G u Leu Thr Ser Leu Ppi/cR8hosdsBocASP Thr
Ala Val Tyr Tyr Cys 210215220 Ala Arg Gu Arg Ay Asp Ala net AS Tyr Trp Ay

Gn Ay Thr Leu 225230235240 Val Thr Val Ser Ser 245 <210> 22 <211> 245
<212> PRT <213> artificial <220> <223> scFv, human-nurine with artificial

| i nker <220> <221> TB-A L46 <222> (1)..(245) <223> scFv VL(TB-A

L46R) -1 i nker-VH(TB-A) <400> 22 Aspslle Val met Thr G n Ser Pro Ser Ser Leu
Ser Ala Ser Val Ay 151015 Asp Arg val Thr Leu Thr Cys Thr Ala Ser G n Ser

val - Ser Aﬁ% Aép%l?é%%%Q g@'q:a\é%| :TﬁpacBé d%@e %%Aages%ro Gy Lys Ala Pro Lys
Arg Leu I]e 35 Thr dy Val Pro Ser Arg Phe

Ser Ay 5098689 dfeéy]?l“i‘%/rth@ 9“W?r A?gp F’ﬁger'ﬂ?rg PBUOTRF e Ser Ser Leu G@n
Pro 65707580dG s pAspelal itAIT®-¥ahadya pbpitOByes e@facitGivwaspg Ty Asn Ser Pro Arg

859095 expression yields (Fig. 3A) .

5 Another important characteristic of the antibodies or
antibody derivatives of the present invention is their
solubility. Fig. 3B shows the superiority of the
framework TB-A over the donor framework (TB-wt) in terms
of solubility in phosphate buffered saline. In analytical

P 10 gel filtration, TB-A mSigrates predominantly in a monomer ’

e/ state (peak at 70ml) whezxeas TB-wt shows a strong
tendency to form aggregates (peak at 50ml). In addition
to that, maximal solubility of TB-A and certain
derivatives thereof was assessed by PEG precipitation

15 (Athat DH.. et al. JBC. 1981, 256;23. 12108-12117}.
Briefly, the apparent scolubility of test proteins was
measured in the presence of polyethylene glycol 3000
(PEG3000). Solubility curves were determined by measuring
protein concentration in the supernatant of centrifuged

20 protein-PEG300 mixtures. All curves showed a linear
dependence of log S (mg/ml) on PEG3000 concentration (%,
w/v) . Maximal solubility (Spax) - of a test protein was
estimated by extrapolation of the linear regression
towards 0% PEG (Tab. I). For TB-A was Smx calculated to

25 Dbe about 70 mg/ml. All test proteins showed exceptionally

good solubility. In a second approach a method called
self-interaction-chromatography (SIC) was applied to
assess intermolecular attraction / repulsion of TB-A (SEQ
ID NO:40), TB-A Linker GZR H_F68L (SEQ ID NO:33), TB-A

30 H K43R/F68I (SEQ ID NO:34) and TB-A H F68L (SEQ ID NO:35)
at a concentration of 1 mg/ml in PBS (50 mM phosphate pH
6.5, 150 mM NaCl). In this method the protein of interest
is immobilized onto a porous stationary phase and packed
into a column. Interactions between the free (mobile

35 phase) and.immobilized protein are detected as shifts in
the retention veolume. The protein osmotic second virion .

coefficient By, which is a measure for intermolecular



Thr Phe Ay Gn @y Thr Lys Leu Qu Val Lys Arg dy Ay Ay Gy 100105110
3791 7 7 10 ST25 Ser Ay Ay Ay Ay Ser dy dy Ay Ay Ser dy dy dy Ay
Ser 115120125 G n val Gn Leu Val Gn Ser Ay Ala Qu Val Lys Lys Pro Gy

Al a 130135&40Q0Mas1oval Lys Val Ser Cys Thr Ala Ser Gy payddvoodiogsedhr H s
Tyr 145150155160 Gy Met Asn Trp Val Arg Gn Ala Pro Ay Lys Ay Leu Gu Trp
Met 165170175 @y Trp Ile Mr Thr Tyr Thr Gy Gu Pro Thr Tyr Ala Asp Lys Phe
180185190 Lys Asp Arg Phe Thr Phe Ser Leu Au Thr Ser Ala ser Thr Val Tyr
195200205 Met A u Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
210215220 Ala Arg Gu Arg Gy AspsAla Met Asp Tyr Trp Gy G n Ay Thr Leu
225230235240 Val Thr Val Ser Ser 245 <210> 23 <211> 245 <212> PRT <213>

artificiali ti%ggfon;g:é 219665, AYMBLrdLRe y@gcj}dggﬁlgd cial linker <220> <221>
2

- < > < > - < >
R R i SER L R S TR S T
Arg val Thr. Dee fWdwre QpsiThve Aba, Sgre Gomesets tdle Ser Asn ASp 202530 Val Val
Trp Tyr Qﬁe%neléé@a@r 9t & ¥eth%s &aﬁh%reesvspwlh%dle 354045 Tyr ser Ala
Phe Asn %lger-g or;—,h the %1¥I?elr F_{rsolgsersoAlqz 1511:3/ thX %10515119}1

similarity of test protein sequences it was assumed that

By values of the different proteins can be directly

compared to each other.

S 10 Table I: Solubility features of TB-A derivatives ¥
L —

Sequence B X Log Spax Boo value (SIC)
TB-A ' 7.8 |1.84 # 0.13 |-24.5x107% + 3.8x107*
TB-A H_MASL/F6ST  |7.8 |nd Ind
TB-A L_V83E H VIOA | ¢ 5g | pnd nd
23;28iinker_G2R 8.2 |1.91 * 0.09 |[1.59x107% £ 5.9x107°
TB-A HwK43R/F681 7.8 |1.86 + 0.02 |1.28x107° * 3.0x10™
TB-A H*F68L: 7.8 |1.88 % 0.07 |1.06x107* £ 2.9x10°°
TB-A H_.F68A 7.8 | nd nd
| TB-A H_F68V/F70L ' |7.8 |nd nd
{ TB-A H F70L 7.8 | na nd

Yet another relewvant feature of the antibodies or
antibody derivatives of the present invention is their
15 high stability. Protein stability of TB-A, TB-A
H_M48L/F681 (SEQ ID NO: 31), TB-A Linker GZR H_F68L (SEQ
ID NO:33), TB-A H_K43R/F681 (SEQ ID NO:34) and TR-A
"H_F68L (SEQ ID NO:35) was assessed by determining the
temperature for onset of unfolding by circular dichroism
20 and light scattering at both 218 and 292 nm (Tab. II). In .
this ekxperiment TB-A started to unfold at a temperature
of 53°C whereas its derivatives TB-~A H_M48L/F68I (SEQ ID
NO!31), TB~A Linker G2R H F68L (SEQ ID NO:33), TB-A



3791 7 _7_10_ST25 Ser Ay Tyr Gy Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gn
Pro 65707580 G u Asp Val Ala Val Tyr Tyr cys Gn Gn Asp Tyr Asn Ser Pro Arg
859095 Thr Phe Ay Gn Ay Thr Lys Leu Qu Val Lys Arg Ay Ay Ay Ay

100105110 yghoohi¥iody Gy Ay Ser Ay Ay Gy Ay Ser gch‘/cﬁzb/%ﬁbdéo@y Ser
115120125 G n Val Gn Leu Val Gn Ser Ay Ala GQu Val Lys Lys Pro Ay Al a

130135140 Ser val Lys val ser Cys Thr Ala Ser Ay Tyr Thr Phe Thr His Tyr
145150155160 Ay Met Asn Trp Val Arg Gn Ala Pro Ay Lys Gy Leu Qu Trp Mt
165170175 Ay Trp Ile Asn Thr Tyr Thr Gy GQu Pro Thr Tyr Ala Asp Lys Phe
180185190 Lys Asp Arg Phe Thr Phe ger Leu Gu Thr ser Ala Ser Thr Val Tyr
195200205 Met G u Leu Thr Ser Leu Thr Ser AS Asp Thr Ala Val Tyr Tyr Cys

10219720, A g8yl 0y G 5P AL PRl Gty Gy T Lo
artifici a$h%@90w@§$dsémmaﬁuﬁ§¢bjrﬂﬁlwné5§vi%Ihi aBtffi dldl |inker <220> <221>
TB- A L67 «2223r6d9ins 246)e&22F2v8e50b 14 (EBa G {Sh- bhdiker - VH(TB- A) <400> 24
Asp lle V&ec'v%gta hgd @pgnsgﬂfo rd?.né“ma%%.rrlgl‘?y J§rﬁ)ros'g‘£81§€¥o val Qy,
5 determine the melting temperature. In order to determine
midpoint of transition in a reversible process, unfolding
was ‘induced with guanidine hydrochloride (&dnHCl), to
keep the unfolded proteins in solution. In this approach
fluorescence emission maxima where determined in by
, 10 fluorimetry to follow unfolding. In this set-up, TB-A
N showed again good stability with a midpoint of transition
at 2.07 M GdnHCl. In line with the results from thermal
unfolding the derivatives TB-A Linker G2R H F68L (SEQ ID
NO:33) and TB-A H _K43R/F68I (SEQ ID NO:34) showed
15 increased stability as displayed with higher midpoints of
transition, 2.33 and 2.3 M GdnHCl, respectively.

Table II: Stability features of TB-A derivatives

SEQ . Onset of denatu- | [GdnHCl] at midpoint
ration[°C] of transition

TB-A 53 2.07 M
TB-A H MASL/F68T 58 nd

C TB-A L_V83E H_V79A |4 nd
TB—A.Linker_GZR 58 2.33 M
H_F681L
TB-A-QC15.2 56 2.30 M
TB-A-0QC23.2 58 nd
TB-A~H_F68A - Ind .- | nd
TB-A H_F68V/F70L nd nd
TB-A H_F70L nd ' nd

20 .
The stability of TB-A in human serum, human
urine, plg vitreous body fluid and pig anterior chamber
fluid was assayed by measuring TNFo binding activity of



151015 3791 7_7_10_ST25 Asp Arg Val Thr Leu Thr Cys Thr Ala Ser A n Ser Val
Ser Asn Asp 202530 Vval val Trp Tyr Gn G@n Arg Pro Ely Lys Ala Pro Lys Leu
Leu Il e 354045 Tyr ser Ala Phe Asn Arg Tyr Thr Ely Val Pro Ser Arg Phe Ser

El y 50556Qvas@eiyizSer Ely Thr Asp Phe Thr Leu Thr || epS®icrS&k/obdbh G n Pro
65707580 G u Asp Val Ala Val Tyr Tyr Cys A n G n Asp Tyr Asn Ser Pro Arg

859095 Thr Phe Ely Gn Ely Thr Lys Leu GQu Val Lys Arg Ely Ely Ely Ely
100105110 Ser Ely Ely Ely Ely Ser Ely Ely Ely Ely Ser Ely Ely Ely Ely Ser
115120125 G n Val G n Leu Val Gn Ser Ely Ala GQu Val Lys Lys Pro Ely Ala
130135140 Ser val Lys val Ser cyssthr Ala ser Ely Tyr Thr Phe Thr Hi s Tyr
145150155160 Ely Met Asn Trp val Arg G n Ala Pro Ely Lys Ely Leu Gu Trp Met

165170175.gELY ; The= Ty y3f&uBrondhr Tyr Ala Asp Lys Phe
18018519?%{?5‘%56% Ekbgulépieeulom O%hﬁe %Bgs %u Gu Thr Ser Ala ser Thr Val Tyr

r
195200205 SRBECTE ¢ E@gyﬁﬁr i€ePr bl 2FPRYSRPE IR (RERT™™hASARa Val Tyr Tyr Cys
21021522@oAl Bive goGtuolr FBERY wAs plillvaeNetn AsplyTytuildptBl y G n Ely Thr Leu
2252302352401 Valn cERE - Y& orSe: §§ruﬁﬂifiéé%éﬁné%alﬁo%léef%@> PRT <213>
artificial, <220> <223> derived from TB-A 3791 7 7 1Q _ST25
5 dilution series of the samples were assayed by ELISA in
order to determine the binding constant Kgq of TB-A (Fig.
11} . When comparing body fluid samples with the positive
control TBSTM samples, a shift of the Kg towards higher
concentrations would indicate a decrease of active
. 10 protein during the incubation period. In our experiments, '
Na however, no such shift was detectable, indicating that
the amount of fully active TB-A remained constant in
every body fluid assay due to a high stability of the
antibody.
15
Experiment 3: Binding features of humanised
antibody derivatives
The binding properties of all humanised scFv
variants were tested in ELISA on recombinant human TNFw.
20 The dissociation constants (Kg) for all variants lay
within a range of 0.8 to more than 10/000nM. There seems
to exist a reverse correlation between the grade of
homology to the human acceptor framework and the affinity
of the respective binder (Fig. 4A). Nevertheless, some
N 25 TB-A variants containing mutations towards the TB-B
sequence show affinity levels towards human TNFo that are
comparable to that of TB-A. Fig. 4B shows two expression
yield~improved derivatives of TB-A (compare Fig. 3A) that
exhibit similar affinities as TB-A when compared in
30 ELISA. ‘
TB~A represents a good compromise between the
apparent trade-off of expression yield and affinity. In .
terms of affinity, no significant difference between the
single~chain and the Fab fragment format of TB-A was
35 detectable (data not shown).
The affinity for TNFo and binding kinetics
were alsoc determined for TB-A by surface plasmon



<220> <221> VH TB- A D66G <222> (1)..(117) <400> 25 G n Val Gn Leu Val Gn
Ser Ay Ala Qu val Lys Lys Pro Ay Ala 151015 Ser val Lys Val Ser Cys Thr
Ala ser Ay Tyr Thr Pl-le Thr His Tyr 202530 Gy Met Asn Trp Val Arg Gn Al a

Pro Gy LysoSdoyid6is Gu Trp Met 354045 Ay Trp |le Asnpdfieniobeoditio Ay G u
Pro Thr Tyr Ala Asp Lys Phe 505560 Lys Ay Arg Phe Thr Phe Ser Leu du Thr

Ser Ala ser Thr val Tyr 65707580 Met A u Leu Thr Ser Leu Thr Ser Asp Asp Thr
Ala Val Tyr Tyr Cys 859095 Ala Arg Qu Arg Ay Asp Ala net Asp Tyr Trp Gy
Gn @y Thr Leu 100105110 Val Thr Val Ser Ser 115 <210> 26 <211> 108 <212>
PRT <213> artificial <220> <223> d¢gd ved from TB- A <220> <221> vL/ TB- A V83F
<222> (1)..(108) <400> 26 Asp Ile val nmet Thr G n ser Pro ser ser Leu Ser

Ser Ao X%qo?aég%%%e@éf’ TRHGT & AT AR TR A mro Lys Lo
Leu lle 378!4643 39127 orfflefaS?'zg Koge = s and’a on

rate of ke = 5 x 10%s7M7L,

5 Experiment 4: L8929 cytotoxicity assay
The function of antibodies or antibody derivatives in
neutralising TNFa in vivo can be tested by measuring
inhibition of cytotoxicity of TNFa towards cultured mouse
1929 fibroblasts or alternatively towards human KYM-1
(»\ 10 myelosarcoma cells (Tab. III). The humanised scfPv ¢
S derivatives of Di62 display different efficacies in the
L1929 assay as shown in Fig. 5B. Some scFv derivatives
show IC50 (inhibitory concentration to achieve 50%
inhibition) wvalues in the range of 5ng/ml, whereas others
.15 had no effect in the 1929 assays. ELISA data and results
from the 1929 assay do not always correlate. KYM-1 data
and L929 results, however, correlated nicely with the
only difference that much higher concentrations of
recombinant human TNF and consequently also of the
20 antagonist where required to see an effect. KYM-1 was,
therefore, mainly used tc confirm L8929 results. For
direct comparison of test proteins, potency is expressed.
as a relative value normalized to TB-A (ECs0X / ECsoTB-A).
- In general, however, IC50 values become again higher the
de 25 closer the sequence of a binder is to the human acceptor
framework (FW2.3). Fig. 5 compares the potency of
different derivatives of TB-A to block TNFa induced
cytotoxicity towards mouse 1929 fibroblast cells.
Absorption at 450nm correlates with cell survival.
30 " TB-A and the anti-hTNFo IgG Infliximab® show
a similar ICsp value in the L929 assay, whereas the
potency of TB-wt to block human TNFo induced cytotoxicity
is significantly lower (Fig. 5A). When TB-A derivatives
are compared with TB-A for their potential to block TNFo
35 induced cytotoxicity, most of these derivatiﬁes except
TB-H43 have a .reduced efficacy in the L9209 (Fig. 5B).



505560 Arg Ay Tyr Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gn Pro
65707580 G u Asp Phe Ala val Tyr Tyr Cys G n G n Asp Tyr Asn Ser Pro Arg
859095 Thr Phe Ay Gn Ay Thr Lys Leu Qu Val Lys Arg 100105 <210> 27 <211>
108 <212> PRT <213> artificial <220> <223> derived from TB- A <220> <221>

VL/ TB- A V886 2500445014 1) - - (108) <400> 27 Asp |le Val t pBNCHR Y/ o Pro Ser
Ser Leu Ser Ala Ser Val @y 151015 Asp Arg Val Thr Leu Thr Cys Thr AI a Ser
G n Ser Val Ser Asn Asp 202530 Val Val Trp Tyr Gn Gn Arg Pro Ay Lys Ala
Pro Lys Leu Leu Il e 354045 Tyr Ser Ala Phe Asn Arg Tyr Thr Gy Val Pro Ser
Arg Phe Ser Gy 505560 Arg Ay Tyr Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser
Leu Gn Pro 65707580 G u Asp Ala Asa Val Tyr Tyr Cys G n Gn Asp Tyr Asn Ser
Pro Arg 859095 Thr Phe Ay Gn @Ay Thr Lys Leu Qu Val Lys Arg 100105 <210>
28 <211> < RT, <213> artificia <223> derlved from TB- A <220>
3791 7 7@%%#; S E\Pﬁ%?%ﬁﬁ?#% AIDRIEE (117) <223> VH of

TB-A with K43Q F7Q./ S71T/ E73D/ S77G <220>

SEQ Relative potency:
KCsoX / ECsoTB-A
1.929 cells K¥M~1 cells

TB-A 1.0 1.0
TB-A H M48L/F68I 1.1 1.6
’ TB-A L_V83E H_V79A nd ~ Ind
o TB-A Linker_G2R H_F68L  |0.8 1.3
TB-A-QC15.2 1.37 1.5
TB-A-QC23. 2 1.32 | 1.5
TB-A-H_F68A , 1.14 , nd
TB-A H_FB8V/FT0L 1.28 nd
TB-A H_F70L 2.7 nd

In line with the ELISA data, there is no
5 significant difference in the ability to block TNFo-
induced cytotoxicity between the scFv and the Fab format
of TB-A (Fig. 5C). The ICsy value of the TB-A Fab format
lies about a factor of two above the ICyy value of the TB-

N
/s

" A scFv forﬁat (Fig. 5C), most probably as a result of the
10 higher molecular mass of the Fab fragment.

Experiment 5. Animal experiments with anti-
TNFo antlbody derivatives
5.1. Description of experiment
15 l " In orderAto test for the efficacy of
ESBATech’s anti-TNFa antibody derivatives (scFv and Fab)
in functionally neutralising human TNFo bioactivity in an
in vivo 31tuatlon, a recently published rat model for
acute monoarthrltls was used. This model has extensively
20 been described by Bolon and colleagues (see Bolon et al.
(2004), Vet. Pathol. 41:235-243). Briefly, in this animal
arthritis model, human TNFa is injected intra-articularly



<221> VH TB- A H43/ 70/ 71/ 73/ 77 <222> (1)..(117) <223> VH of TB-A with

K43Q F7OL/ s71T/ E73D/ S77G <400> 28 Gn Val Gn Leu val Gn Ser Ay Ala Gu
Val Lys Lys Pro Ay Ala 151015 ser val Lys val Ser Cys Thr Ala ser @Ay Tyr
Thr Phe ThwoHogs/1bywis 202530 Ay Met Asn Trp val Arg G n d@ciotdadodG n Gy
Leu Gu Trp Met 354045 Ay Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Al a
AS Lys Phe 505560 Lys Asp Arg Phe Thr Leu Thr Leu Asp Thr Ser Ala Ay Thr
Val Tyr 65707580 net G u Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr
Cys 859095 Ala Arg Gu Arg Ay Asp Ala Met Asp Tyr Trp Ay Gn dy Thr Leu
100105110 val Thr val Ser Ser 115 210> 29 <211> 117 <212> PRT <213>
artificial <220> <223> derived from TB- A <220> <221> VH TB-A H43/ 70/ 71 <222>

G ser AYAD: G VAP Ty R e Oy AT 180615 S Cval Lys val Ser ys

Thr Al a Séamag YNEy rLepHE ’P%e?lffl'ﬁleuf-fe SP |f PpE309 B9RARLEZIEES ST25 354045 Ay

Trp Il e Asnthbrimydctlhr &t GAutEf:o:l'Ehbafl'ytISe Alianfspidy vyPhe 505560 Lys Asp
Arg Phe Ilgéshggm Jg erHo§%é‘éEQﬁl§%H dAhah§%¥ollylc¥§|sgé@ing
5 Consequently, biocactivity of respective TNFu antagonists
can be quantified by reduction of TNFoa-induced joint
swelling and/or reduction of histological parameters of
inflammation.

o 10 5.2. Materials and ‘Methods ¢
N ' Experimental Design
The curreht studies were designed to examine
the respective potential of a representative scFv
antibody and a representative Fab antibody of the series
15 described above with the marketed antibody Infliximab
(Remicade®) to inhibit biocactivity of human TNFo in an
apﬁropriate-animal arthritis model. Bolon and colleagues
had shown before that intra-~articular application of 10
microgram of recombinant human TNFo into the rat knee
20 joint provokes an acute, self-limiting monoarthritis that
can be gquantified by standard macroscopic and microscopic
analysis. Thus this animal model served as ideal system
to assess the therapeutic effect of locally applied
Py antibody derivatives. Two experiments were completed in
S 25 series (Tab. IV and V). 1) A basic efficacy study
assessing the overall potential of the antibodies to
block human TNFou-induced monoarthritis; and 2) A dose
response stﬁdy assessing the relative efficacy of the
' antibody derivatives among each other. Both, cytokines
30 and antibody derivatives were given once by separate
injections, as described below. The cytokine dose used
was based on-the publication by Bolon and colleagues,
whereas the range of doses of the antibody derivatives
was based on availlable éell culture data and educated
35 guessing. The experiments were conducted in accordance
with general animal care gu1dellnes



65707580 Met G u Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys
859095 Ala Arg u Arg Ay Asp Ala Met Asp Tyr Trp Ay @n Ay Thr Leu
100105110 Val Thr Val Ser Ser 115 <210> 30 <211> 117 <212> PRT <213>

artificial woldtkrizsdz3> derived from TB- A <220> <221> V|
HL1/ 16/ 43/ 66/ 70/ 73/ 77/ 93/ 112 <222> (1)..(117) <223> i B aogomang

V11D/ A16GK43Q D66l F7OL/ S71T/ E73D/ S77GE VI93T/ L112S <220> <221> VH TB-A
H11/ 16/ 43/ 66/ 70/ 73/ 77/ 93/ 112 <222> (1)..(117) <223> VF-1 of TB-A with
V11D A16G K43Q D66G F7QL/ S71T/ E73D/ S77G VI93T/ L112S <400> 30 G n Val dn Leu
Val dn Ser Ay Ala Gu Asp Lys Lyg Pro Ay @y 151015 Ser val Lys Val ser
cys Thr Ala Ser Gy Tyr Thr Phe Thr His Tyr 202530 Ay Met Asn Trp Val Arg
Gy G pro Th Tyr PR EE, EerBSBssa0 Lys Gy Arp Phe Thr Leu Thr Leu
Asp Thr Ser Al a d yYTwrg Valdulyrn®sy (7889 M ¢Pu’ eekPhernSer Leu Thr Ser Asp
Asp Thr Alm-Ibog)Twerlyfakysn18§598958yned79d_drehth@nbToysa Arg Gu Arg Gy Asp
et e i R
5 Vet. Pathol. 41:235-243.
Cytokine and antiboedy instillation
Anaesthesia and cytokine injections were
performed as described by Bolon and colleagues. In order
not to exceed-a total intraarticularly injected volume of
<~ 10 50 micrbliter, cytokines and antibody derivatives were
! instilled in two separate intra-articular injections
whereby the 10 micorgrams of recombinant human TNFa was
injected in 10 microliter of filter-sterilised phosphate-
buffered saline (PBS) and the respective dose of the
15 - respective antibody was Iinjected in 40 microliter of
filter-sterilised phosphate-buffered saline. Animals
treated with intraperitoneally applied Infliximab/
Remicade® were i.p. injected with the antibody
derivatives 3 hours prior to intra articular injection of
20 the human TNFwx, In all animals treated with intraarticu-
larly applied antibody treatments, the respective
antibody dose was injected 5 minutes prior to injection
of the human TNFwx. Control animals were injected with 10
microliter of PBS without human TNFo
w25 - Infliximab/Remicade® used in the experiments
was purchased at an official Swiss pharmacy. Anti-human
TNFo specific scFv and Fab (TB-A) antibodies as well as a
naive scFv antibody framework used as unspecific control
antibody in the dose response experiment were expressed-
.30 in E. coli and purified by standard methods. Endotoxin
contamination was held below 10 EU per milligram protein
in .all preparations because the lipopolysaccharide
component is a potent inducer of TNFx.
Recombinant human TNFo was purchased from
35 PeproTech EC Ltd.



<220> <223> Derivative of TB-A <220> <221> TB-A H M48L/ F68l <222> (1)..(245)
<223> TB-Awith VL of TB-A and VH M48L and F68! |inked by SEQ I D NO 10 <400>
31 Asp Ile val Met Thr An Ser Pro Ser Ser Leu Ser Ala Ser Val Ay 151015

Asp Arg Valohtds/ibgys Thr Cys Thr Ala Ser G n Ser Val Serpcddsmdeoddde530 Val
Val Trp Tyr Gn G@n Arg Pro Ay Lys Ala Pro Lys Leu Leu Ile 354045 Tyr Ser
Ala Phe Asn Arg Tyr Thr Ay Val Pro Ser Arg Phe Ser Ay 505560 Arg Ay Tyr
Gy Thr AS Phe Thr Leu Thr Ile ser Ser Leu Gn Pro 65707580 A u Asp Val Ala
Val Tyr Tyr Cys A n A@n Asp Tyr Asn Ser Pro Arg 859095 Thr Phe Ay An Qy
Thr Lys Leu Qu Val Lys Arg Ay Ay, dy Gy 100105110 Ser Ay Ay Ay Qy
Ser dy Ay Ay Ay Ser Ay Ay Gly Ay Ser 115120125 A n Val dn Leu Val
G@n Ser Ay Ala Qu % ﬁs Pro r'_qw Al at130135140 Ser Val Lys Val Ser
Cys Thr Ala Ser Gy%ﬁ i lﬁ?? 945150155160 Gy Met Asn Trp Val
Arg Gn Ala Pro Ay ﬂ_ny@d@g,ell_\,e@e@me Trhe Leledw®n70f78he 3791 7 7 10 ST25 Ay

Trp Ile %@sﬂétrtﬁyr Hyra Yl@ﬂé:ﬂﬂ? Jf]rm‘c%aﬂpcmmw@lﬂh@dwo185190 Lys
Asp Arg Ile e Ser C?‘?f‘? ﬁgﬁ Ser .Thr. Val 'liysr 195200205 Met

Qu Leu TRPES YE e ‘i{cf l/E{s fat P T9P)S 1 210215220 Ala Arg
Au Arg Gb?fqﬁ@p thAk aliNgstctAsp Q'—@/rPBﬁr pr GNFo@ hhe §iaMigitekeef the
knee joint to be injected was determined by means of a
standard calliper. 48 hours after injection of TNFu (or
PBS in control animals) and immediately before
euthanisation of the animals, the diameter of the
/™ 10 injected knee joint was determindd again and joint !
swelling was calculated by subtracting the value of the
second diameter measurement from the value of the first
diameter measurement (Fig. 6 and 9).
Tissue processing
15 ) 48 hours after dnjection of TNFa (or PBS in
case of control animals) animals were euthanised. At
necropsy, injected knees were separated from the foot and
thigh, fixed intact by lmmersion in 70% ethanol and
proceeded for standard hematoxylin and eosin (HE)
20 staining, as described by Bolon and colleagues.
Morphologic analysis
Histological scoring analysis for measurement
of joint inflammation was performed as described by Bolon
N and colleagues. Histopathological scoring criteria for

P

“~ 25 assessment of joint inflammation were applied according
to Bolon and colleagues (Fig. 7, 8 and 10).

5.3. Results
In a first set of experiments a
30 representative intraarticularly applied ESBATech scFv
antibody, TB-A, and the corresponding intraarticularly
applied ESBATech Fab antibody were compared for their
ability to block induction of the acute monoarthritis
with intraarticularly and intraperitoneally applied
35 Infliximab/Remicade® according to Table IV:



225230235240 val Thr Val Ser Ser 245 <210> 32 <211> 245 <212> PRT <213>
artificial <220> <223> Derivative of TB-A <220> <221> TB-A L_V83E H _V7/9A
<222> (1)..(245) <223> TB-A with VL v83E and VH V79A linked by SEQ ID NO 10
<400> 32 Agip hbeisMas Met Thr G n Ser Pro Ser Ser Leu Sgdcthbtiosifloodd! QY
151015 Asp Arg Val Thr Leu Thr Cys Thr Ala Ser A n Ser Val Ser Asn Asp
202530 Vval Vval Trp Tyr Gn Gn Arg Pro Gy Lys Ala Pro Lys Leu Leu Ile
354045 Tyr Ser Ala Phe Asn Arg Tyr Thr @y val Pro ser Arg Phe ser Gy
505560 Arg Ay Tyr Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gn Pro
65707580 G u Asp Gu Ala Val Tyr Tyy Cys G n A n Asp Tyr Asn Ser Pro Arg
859095 Thr Phe Ay G@n Ay Thr Lys Leu Qu Val Lys AAig Ay Ay Ay Gy

100105110 rdy dy dy Ay Ser dy 4 y Ay ser Ay Ay Ay dy Ser
115120125@%%7_17“_3%6’3%?55Céeﬁ‘evﬁfp%lﬂ‘%éuqVaI Gn Ser Ay Ala Qu val Lys
Lys Pro Gy Ala 130135140 Ser Val Lys Val Ser Cys Thr Ala Ser Ay Tyr Thr

Phe Thr goubyr 145 f§9@5 0; & ppdvet msrBIOp Val Ar g fadt /}\Lég) Pro Ay Lys Ay
Leu Qu Trp Met 16517017 y Trp Ile Asn Thr Tyr Thr dy du|Pro Thr Tyr
Al a Asp Lys(mPi3¢ 180085190 Lys Asp Argom®he Thr Phe Ser Leu du|Thr Ser- Al a
Ser Thr Hid(n-[—-)@') 10 none
3 (n=3) ) . TB-A scFv 180
4 (n=3) 10 TB-A SCFV 180
5 (n=3) 0 : TB-A 450
£ ' Fab antibody f
R e 10 TB-A 150
Fab antibody
7 (n=3) 10 TB-A 180
| 0 N Fab antibody
8 (n=3) 0 . Infliximab b(i,a.) 450
9 {(n=3) 10 Infliximab (i.a.) | 450
10 (n=3) 10 Infliximab (i.a.) |180
11 (n=3) 10 Infliximab (i.p.) | 450
12 (n=3) 10 Infliximab (i.p.) |180




195200205 Met A u Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys
210215220 Ala Arg Gu Arg Ay Asp Ala Met Asp Tyr Trp Ay Gn Ay Thr Leu
225230235240 Val Thr Val Ser Ser 245 <210> 33 <211> 245 <212> PRT <213>

artificial wobdbnzraz 3> Derivative of TB-A <220> <221> ]Ei? %oﬂ&@ﬁng H F68L
<222> (1)..(245) <223> TB-A with VL of TB-A and VH F68L EQID

NGO 39 <400> 33 Asp Ile Val Met Thr G n Ser Pro Ser Ser Leu Ser AI a Ser Val
Gy 151015 Asp Arg Val Thr Leu Thr Cys Thr Ala ser G n Ser Val Ser Asn Asp
202530 val 'val Trp Tyr Gn Gn Arg Pro Ay Lys Ala Pro Lys Leu Leu lle
354045 Tyr Ser Ala Phe Asn Arg Tyr Thr Gy Val Pro Ser Arg Phe Ser vy
505560 Arg Ay Tyr @y Thr Asp Phe®*Thr Leu Thr Ile Ser Ser Leu Gn Pro
65707580 3791_7_7_10 ST25 GQu Asp, Val Ala Val Tyr Tyr Cys G n Gn Asp Tyr
Asn Ser Pro Arg 859895 ThHUIbiHe ObF 31 nGon rep- iR Eﬁ%ai't%eﬁlt(} u val Lys Arg Ay
Arg Ay GEHfet@B105THanGer ofd Whe@ yifkhate@ YaSern GAngiGhyoHof Gy Ser Ay Ay

Gy dy Sefr Hél&%%%glﬂm}@éd Golnleliealn@ mReheF¥sdirqd@ u Val Lys Lys
Pro Ay A a_130135140
in Fig. 6. All antibodies completely blocked TNFo-induced

5 Jjoint swelling.

For evaluation of treatment effects on joint
inflammation, histological scoring of HE-stained tissue
slides was performed. Joint inflammation was scored by
the following criteria (see Fig. 7 for representative

el ” ’
7 10 scoring examples): '

e Score 0: normal
Score 1: Mild thickening of synovial lining
Score 2: Thickening of synovial lining and
mild inflammation of the sublining
15 Score 3: Thickening of synovial lining and
moderate inflammation of the sublining
The results obtained regarding treatment
effects on histopathological inflammation scores are
shown in Fig. 8.
20 Comparable effects of all treatment on
histopathological inflammation scores were observed.
In a second set of experiments, the relative
dose response to the assessed antibody derivatives was-
- compared. The representative intraarticularly applied
e 25 ESBATech scFv antibody TB-A and the corresponding
intraarticularly applied Fab antibody of experiment 1
were compared with intraarticularly and intraperitoneally
applied Infliximab/Remicade® and an unrelated scFv
antibody lacking any binding activity to human TNFa over
30 a broader and different dose range as compared with
experiment 1, according to Table V.



Ser Val Lys Val Ser Cys Thr Ala Ser Ay Tyr Thr Phe Thr His Tyr 145150155160
Ay Met Asn Trp Val Arg Gn Ala Pro Ay Lys Ay Leu Qu Trp Met 165170175
Gy Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Ala Asp Lys Phe 180185190
Lys Asp A%%]ﬁk'/l%@ﬁ Phe Ser Leu Gu Thr Ser Al a Ser ThpcYakdhoosfP200205
Met Gu Leu r-Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys 210215220
Ala Arg Qu Arg Gy Asp Ala Met Asp Tyr Trp Ay G n Gy Thr Leu 225230235240
Val- Thr Vat Ser Ser 245 <210> 34 <211> 245 <212> PRT <213> artificial <220>
<223> Derivative of TB-A <220> <221> TB-A H K43B/ F681 <222> (1)..(245) <223>
TB-Awith vL of TB-A and vN_K34R_Fg8l Iinked by SEQ ID NO 10 <400> 34 Asp
Ile Val Met Thr Gn Ser Pro Ser Ser Leu Ser Ala Ser Val Gy 151015 Asp Arg
val Thr Leu Thr Cys Thr Ala Ser @dn Ser val Ser ,Asn p 202530

3791 7 7 10 _sT25 ValT2Bie ¥i goperteeh sGRA™ar 6 &y 4ys Ala Pro Lys Leu Leu
Il e 354045 Tyr Ser Ala Phe Asn Arg Tyr Thr Gy Val Pro Ser Arg Phe ser Ay

505560 Afg GégTyr Gb%/ “Thr Asp Phe [Thr Lgu r. [é Ser Ser Leb Gn Pro
65707580 G (~ASp ValT¥APa (W&l IRy EPBYyr c in AspORyr (ln Ber Pro Arg
859095 Thr 1|Jr?g=gﬁy an Yy, ThrLys et @ var Eyﬁ AAFg Gy dy Ay Gy
100105119
2 (n=3) 10 none
3 [n=3) 10 Unrelated scFv 180
antibody
4 (n=3) . 10 TB-A scFv 156
s ' antibody *
e 5 (n=3) 10 TB-A scFv 45
antibody '
6 (n=3) 10 TB-A scFv 11
antibody
7 {n=3) - - 10 TB-A Fab 156
antibody
8 (n=3) 10 TB-A Fab 45
- antibody
9 (n=3) 10 TB-A Fab 11
antibody
10 {n=3) 10 Infliximab 156
(i.a.)
11 (n=3) . 10 Infliximab 45
P (i.a.)
o 12 (n=3) 10 Infliximab 11
(i.a.)
13 (n=3) 10 Infliximab 156
(1.p.)
14 {n=3) 10 Infliximab 45
‘ {i.p.)
15 (n=3) 10 - Infliximab 11
(i.p.)

The results obtained regarding treatment
5 effects on change of knee diameter (as an indicator of -
effects on TNFo~induced joint swelling) are shown in Fig.
9.



ser dy dy Ay Ay Ser
Gnval Gn Leu Val Gn
Ser val Lys Val Ser Cys

Gy Mt

Ay Trp I

TRt ¢

Lys Asp Arg Ile Thr Phe
Met GQu Leu Thr Ser Leu
Ala Arg Qu Arg Ay Asp
val Thr val ser ser 245

<223> Derivative of

Ay
Ser

Gy Gy

Ay Ala
Thr Al a Ser
Gn Ala Pro
Thr Ay GQu
Ser Leu Qu
Thr Ser Asp
Al a net Asp
<210> 35 <

TB- A <220> <22

Ser Ay dy Ay Ay Ser 115120125
Val Lys Lys Pro Ay Ala 130135140
Tyr Thr Phe Thr H's Tyr 145150155160
Arg Gy Leu 4 5170175
Pro Thr Tyr Ala Asgc?_;g;gz‘jgﬁ/gﬁo%{g)OBSMO
Thr Ser Ala Ser Thr Val Tyr 195200205
Asp Thr Ala Val Tyr Tyr Cys 210215220
Tyr Trp Ay Gn Gy Thr Leu 225230235240
1> 245 <212> PRT <213> artificial <220>
TB-A H F68L 3791_7_7_10_ST25 <222>

QOO
<< cx

(1)..(245) <223> TB-A with vL of TB-A and vH F68L |inked by SEQ I D NO 10
<400> 35 Asp |le ValThReteTHtsGoRt e Praoasiingefrpatn®dy Ala Ser Val Gy
151015 AsptffedarsVah HiwtobeuhdhrgiCpd ThtlAlatsetr (EoreSesard/al Ser Asn Asp
202530 Va{;ré@nt@ﬁpiﬁr)érigq Rpd@n Arg Pro Ay Lys Ala Pro Lys Leu Leu Ile

354045 Tyr Ser Ala Phe "Asn Arg T%r Thr d
505560 Arg Ay Tyr GPySHRPaAgp e

val Pro Ser Arg Phe Ser dy

y ,
B HMr reegeItitatige e¥BA8EF  Leu G n Pro

65707580 anti-TNF« scFv and the representative ESBATech anti-TNF
Fab antibody were highly efficient in blocking human

15

S

TNFo-induced monoarthritis upon local (intraarticular)

administration.

i

¥

While there are shown and described presently

preferred embodiments of the invention, it is to be dis-

tinctly understood that the invention is not limited

thereto but may be otherwlise variously embodied and prac-

ticed within the scope of the following claims.



AQu Asp Val Ala Val Tyr Tyr Cys G n G@n Asp Tyr Asn Ser Pro Arg 859095 Thr
Phe Ay Gdn Ay Thr Lys Leu u val Lys AAig dy Ay Ay @y 100105110 Ser
Gy Ay dy Ay Ser dy Gy Ay Ay Ser Ay Ay Gy @y Ser 115120125 G n
Val dn Lg’floé/@llls% Ser Ay Ala Qu Val Lys Lys Pro 4 y¢ fl40 Ser
Val Lys Vi p cysS Thr Ala Ser Gy Tyr Thr Phe Thr H s Tyr 145150155160 Ay
Met Asn Trp val Arg G n Ala Pro Ay Lys Ay Leu Qu Trp net 165170175 Ay
Trp Ile Asn: Thr Tyr Thr Ay GQu Pro Thr Tyr Ala Asp Lys Phe 180185190 Lys
Asp Arg Leu Thr Phe Ser Leu Qu Thr Ser Ala Ser Thr val Tyr 195200205 Met

A u Leu Thr Ser Leu Thr Ser Asp As 7Thr Ala Val Tyr Tyr Cys 210215220 Al a
Arg Gu Arg Gy Asp Ala Met Asp Tyr' Trp Gy Gn Ay Thr Leu 225230235240 Val
Thr Val Ser ser 245 3791 7 7 10 sT25 <210> 36 <211> 245 <212> PRT <213>
artificial <220> <2243iPérivative of TB-A <220> <221> TB-A H_F68A <222>

(1)..(245) <223> TB-A W|th VL of TB-A and VH F68A linked by SEQ I D NO 10
<400> 36 Asp Ile val Sgg}s‘ljhe agdsg%,ﬁgl% %ﬁ&ﬁ@cfé Iogual%,lr Ala ser val Gy

151015 Asp Arg val Thr
202530 vaPevatErp WrChGSHEQ-%l YPPrdg yNEGs %1& PPBEMISPY

354045

Ser VaI

or antibody derivative comprising a light chain variable

domain (VL) being or derived from the sequence SEQ ID

NO:1 that is combined with a heavy chain variable domain

{(VH) being or derived from the sequence SEQ ID NO:2,

wherein in the case of a derived sequence said sequence

has at maximum up to 5 changes within the framework of

said VL domain and/or at maximum up to nine changes
within the framework of said VH domain.

2. The antibody or antibody derivative of
claim 1, wherein the changes of VL are at one or more
the positions 4, 46, 65, 67, 70, and/or 83 and the
changes of VH are at one of the positions 11, 16, 28,
68, 70, 71, 72, 73, 76, 77, 93 and/or 112.

3. The antibody or antibody derivative of
claim 1, wherein the changes of VL are at one or more
the positions 4, 46, 65, 67, 70, and/or 83 and the
changes of VH are at one or more of the positions 11,
28, 43, 48, 68, 70, 71, 72, 73, 76, 77, 19, 93 and/or
112.

4. The antibody or antibody derivative of
anyone of the preceding claims, in which at least one
the conversions leads to an amino acid present in SEQ
NO:3 for VL and/or SEQ ID NO:4 for VH.

5. The antibody or antibody derivative of
anyone of the preceding claims, wherein the VL domain
comprises the sequence SEQ ID NO: 1,

of

43,

of -

16,

of

‘ID

Ser Asn Asp
Leu Leu lle



Tyr Ser Ala Phe Asn Arg Tyr Thr Ay val Pro Ser Arg Phe Ser Gy 505560 Arg
Ay Tyr Ay Thr Asp Phe Thr Leu Thr Ile ser ser Leu Gn Pro 65707580 3 u Asp
val Ala val Tyr Tyr cys A n G n Asp Tyr Asn ser Pro Arg 859095 Thr Phe Gy

Gn Ay Thyobysbaws G u Val Lys Arg Ay Ay Gy Gy 10§95 sqibzold Y G Y
Gy Ay Ser dy Ay Ay Gy Ser dy dy Ay Ay Ser 115120125 dn Val Gn

Leu Val G n ser Ay Ala Gu Val Lys Lys Pro Ay Al a 130135140 ser Val Lys
val ser Cys Thr Ala Ser Ay Tyr Thr Phe Thr H's Tyr 145150155160 Gy net Asn
Trp Val Arg An Ala Pro Ay Lys Ay Leu Gu Trp Met 165170175 Ay Trp Ile
Asn Thr Tyr Thr Gy Gu Pro Thr Ty Ala Asp Lys Phe 180185190 Lys Asp Arg
Ala Thr Phe Ser Leu Qu Thr Ser Ala Ser Thr Val Tyr 195200205

3791_7_7_10_ST25 Met, %L%chlggéysozShﬁggﬁtd%%"%ﬁ’#ﬁ’e Thr Ala val Tyr Tyr

Cys 210215220 Ala Arg T | p Gy Gn Ay Thr Leu
225230235240 mMVa| CTHr1gahdseie 88 domsincpfobhg megpense N0 ED12> PRT <213>
artificialo:9220> <223> Derivative of TB-A <220> <221> TB-A H_F68v/F70OL <222>
(1)..(245) <223> TB-Awith VL of TB-A and vH F68v/F7OL |inked by SEQ I D

NO: 10 <400> 37 Asp Ile Val Met Thr Gn Ser Pro Ser Ser Leu Ser Ala ser val
dy 151015 7. The antibody or antibody derivative of :

claim 5 comprising a VH domain derived from the sequence
SEQ ID NO:2, wherein F68 is changed to A, L, I, or V.

8. The antibody or antibody derivative of
N claim 1 comprising the V1 domain of the sequence SEQ ID i
e NC:11, and the VH domain of the sequence SEQ ID NO:4.

9. The antibody or antibody derivative of
anyone of the preceding claims, wherein at least one
amino acid residue is converted in at least one of the
CDRs to a residue present in the corresponding CDR of the
VL sequence SEQ ID NO:5 and/or the VH sequence SEQ ID
No:6 or SEQ ID No:25.

"10. The antibody or antibody derivative of
claim 8, wherein at least one of the CDRs of the group VL
.CDR2, VL CDR3, VH CDR2 or VH CDR3 1s converted to the
corresponding CDR of the VL sequence SEQ ID NO: 5 and/or
the VH sequence SEQ ID No:25 or SEQ ID No:6.

11. The antibody or antibody derivative of
claim 10 with the VL sequence SEQ ID NO:7 or SEQ ID NO:8
and the VH sequence SEQ ID NO:2.

12. The antibody or antibody derivative of
claim 10 with'the VL sequence SEQ ID NO:1 and the VH
sequence SEQ ID NO: 4, or SEQ ID NO:9, or SEQ ID NO:28 -or
SEQ ID NO:29. '

13. The antibody or antibody derivative of
claim 10 with the VL sequence SEQ ID NO:26 or SEQ ID
NO:27 and the VH sequence SEQ ID NQ:30.



Asp Arg val Thr Leu Thr cys Thr Ala Ser A n Ser Val ser Asn Asp 202530 va
val Trp Tyr Gn G@n Arg Pro Gy Lys Ala pro Lys Leu Leu Ile 354045 Tyr Ser
Ala Phe Asn Arg Tyr Thr Ay Val Pro Ser Arg Phe ser Ay 505560 Arg Ay Tyr
Ay Thr A&polfb]ﬁ/la'ﬁlj:; Leu Thr Ile Ser Ser Leu A n Pro 659a4Bofdwozoep Val Al a
Val Tyr Tyr cys G n Asp Tyr Asn Ser Pro Arg 859095 Thr Phe Ay A n Ay
Thr Lys Leu Qu vaI Lys Arg dy Ay Ay Gy 100105110 ser Ay Ay dy Ay
Ser Ay dy Ay Ay Ser Ay Gy Ay Gy ser 115120125 @ n val Gn Leu Val
A@n'Ser Gy Ala Gu Val Lys Lys Pro Ay Ala 130135140 ser val Lys val Ser
Cys Thr Ala Ser Ay Tyr Thr Phe Thggkhs Tyr 145150155160 3791 _7_7_10_5T25
Ay Met Asn Trp Val Arg Gn Ala Pro' @y Lys Ay Leu Qu Trp Met 165170175
Ay Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Ala Asp Lys Phe 180185190
Lys Asp Arg Val Thr Leu Ser Leu GQu Thr Ser Ala Ser Thr val Tyr 195200205
Met G u Leu Thr Ser lédeuTHhrarSébods prrAspt IprdyAldgriastime ofyr cys 210215220

Ala Arg @M/oﬁrego@ %e’?@eé&@l Metc1A8Hs evidgPa GpecBenc @y tBhr Leu 225230235240
Val Thr Vgu @ 5 <210> 38 <211> 245 <212> PRT <213> artificial <220>
<223> Der| VA V& OF TB-A <220> <221> TB-A H F70L <222> (1)..(245)

15. The antibody derivative according to
anyone of the preceding claims, which is an scFv antibody.

wherein the VL and VH domains are connected by a linker.

P ’ ' 16.-The s¢Fv antibody according to cliim 15
comprising a VL-linker-VH sequence arrangement.

17. The scFv antibody according to claim 15
or 16, wherein the linker has the sequence SEQ ID NO:10
- or is-derived £from said--sequence.

18. The scFv antibody of claim .17, wherein at
least one G of said linker is changed to a more polar or

charged amino acid.

"~ 19. The scFv antibody of claim 18, wherein
the linker has the sequence SEQ ID NO:38.

20. The antibody derivative according to

anyone of claims 1-14, which is a Fab fragment wherein
the VL domain is fused to the constant region of a human
Ig kappa chain, the VH domain is fused to the CH1 domain
of a human IgG, and the two fusion polypeptides are
connected by an inter~-chain disulfide bridge.

21. The -scFv antibody or Fab fragment
according to any one of claims 1-20, which is labeled or .
chemically modified.

22. A DNA sequence encoding the antibody or
antibody derivative accdrding to any one of claims 1-20.



<223> TB-A with vL of TB-A and VH F70OL |inked by SEQ I D NO 10 <400> 38 Asp
Ile Val Met Thr G n Ser Pro Ser Ser Leu Ser Ala Ser Val Gy 151015 Asp Arg
Val Thr Leu Thr Cys Thr Ala Ser A n Ser Val Ser Asn Asp 202530 Val Val Trp

Tyr G n GRoAd 93 Ay Lys Ala Pro Lys Leu Leu |l e 354@4x-u¥ésoneioo Al @ Phe
Asn Arg Tyr Thr Gy val Pro Ser Arg Phe ser Ay 505560 Arg Ay Tyr @y Thr

Asp Phe Thr Leu Thr Ile Ser Ser Leu G n Pro 65707580 A u Asp Val Ala val Tyr
Tyr Cys G n @n Asp Tyr Asn Ser Pro Arg 859095 Thr Phe Ay Gn @y Thr Lys
Leu du val Lys Arg Ay Ay Ay dy 100105110 3791 7 7 10 ST25 Ser Ay Ay

Ay Ay ser Ay Ay Ay Ay Ser Ay, Ay Ay @y Ser 115120125 G n Val Gn
Leu val Gn Ser Ay Ala Qu Val Lys Lys Pro Gy Ala 130135140 Ser val Lys
Val Ser Cys Thr Ala_Ser_dy Tyr Thr Phe Thr Hi s Tyr 145150155160 Gy Met Asn
Trp val Arg Gn Al azgroACiJ;melég o VREGSH WP TERT tccféﬁi?bli‘%’S dy Trp Ile
Asn Thr Tsire PHA Gque@ca PreorPimgTye AladmA8p. Lys Phe 180185190 Lys Asp Arg
Phe Thr Leu Ser Leu GQu Thr Ser Ala Ser Thr val Tyr 195200205 Met Qu Leu

Thr Ser Leu Thr Ser _Asp_ Asp.T | a Val . Tyr_ Tyr s$.210215220 Ala Arg G u
Arg Ay Asp Al a Met ZAspAW‘_ﬁtf‘Egeélg/Sthﬁlb V&ﬁyﬁﬁ%%d %%36%35240 Val Thr val
Ser Ser 2&Bre2slon 3Gci2tlr>cQPFKPE250 RRRiA243> artificial <220>

25. The host cell of ‘claim 24, being a
prokaryotic or eukaryotic cell, in particular an E. coli,
yeast, plant, insect or a mammalian cell.

e ’ ¢

26. A method for the production of an
antibody or antibody derivative molecule according to any
one of claims 1-20 comprising culturing of the host cell
of claims 24 or 25 under conditions that allow the
synthesis of said antibody molecule and recovering it
from said culture.

27. The antibody or antibody derivative of
any of claims 1-21 as a pharmaceutical.

28. The use of an antibody or antibody
derivative of any of claims 1-21 for the production of a
medicament for the treatment of or as an in vitro

diagnostic for detection of TNFu-associated diseases, in

particular osteocarthritis, uveitis, inflammatory bowel
disease.

29, A diagnostic or therapeutic composition
comprising. an antibody of any of claims 1~21 in
combination with a pharmaceutically acceptable carrier,

diluent or excipient. : ‘

30. A combination preparation comprising the
antibody of anyone of claims 1-21 together with at least

a second compound.



<223> |l inker <220> <221> &2RLi nker <222> (1)..(20) <400> 39 Ay Arg Ay Qy

Ser Ay d dy dy dy dy Ser Ay 151015

<210> 40 ‘X(Pi"@f%%glb PRT <213> artificial <220> <22§§%¥&‘¥8@8@‘ﬁ§hu body
3791 _7 7 _10_ST25 <220> <221> TB-A <2227t (1)..(245) <223> ESBA105 <400> 40
Asp Ile Val Met Thr Gn Ser Pro ser Ser Leu Ser Ala Ser val @y 151015 Asp

Arg val Thr Leu Thr Cys Thr Ala Ser G n ser val Ser Asn Asp 202530 val val
Trp Tyr Gn Gn Arg Pro Ay Lys Ala Pro Lys Leu Leu Ile 354045 Tyr Ser Al a

Phe Asn Arg -I-yr31ThrTh§'I Xo&@inﬁﬁ%nsggeégxgitp%% §@rcﬁ§§n 539)5560 Arg d y Tyr d y
Thr Asp Phe Thr Leu Thr Ile Ser ser Gn Pro 65707580 A u Asp Vval Al a Val

Tyr Tyr W@@@eﬁnqhewm caspowet iRy goAr gt 889099dYhepeiefidy G n Ay Thr
Lys Leu Ay ValLys Arg Ay Ay Gy Gy 100105110 Ser Ay Ay Ay Gy Ser
Gy Gy Gly Gly Ser Ay Ay Ay Ay Ser 115120125 Gn val Gn Leu Val @n
Ser Ay Ala Ju Vval Lys Lys Pro Ay Ala 130135140 ser Val Lys Val Ser Cys
Thr Al a ser QG y32yThEheoRhnationHpsedyratigs1 50185480 30

or 31 for the use as a medicament.

33. The vector of claim 23 as a
pharmaceutical for gene therapeutical applications in

humans and/or in animals .

PN 34. Use of any of the VL and/or VH sequences
specified in anyone of claims 1-20 in an expression

vector.

35. A stable aqueous pharmaceutical
formulation comprising a therapeutically effective amount
of an antibody or antibody derivative of any of claims 1-
21 not subjected to prior lyophilization, an acetate
buffer from about pH 4.8 to about 5.5, a. surfactant and a
polyol, wherein the formulation lacks a tonicifying

amount of sodium chloride .

36. The formulation of claim 35 which is

ligotonic.

37. The formulation of claim 35 or 36 which
is stable at a temperature of about 2-8° C for at least

orne year.

38. The formulation of anyone of claims 35 to
37 which is stable following freezing and thawing of the

formulation.



Gy nmet Asn Trp Val Arg Gn Ala Pro Ay Lys Gy Leu Qu Trp Met 165170175

GIyTrpII yr Thr Ay Qu Pro Thr Tyr Al a Asp (%f 190
Lys Asp A‘g(@mﬁ/}mﬂ he Ser Leu Au Thr Ser Ala Ser Thr tél%/ 00%@%@205
Met Gu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys 210215220

Ala Arg Qu Arg Gy Asp Ala Met Asp Tyr Trp Ay A n Ay Thr Leu 225230235240
3791 7 7 10 ST25 wval Th r val ser se r 245 Page 1

39. The formulation of anyone of claims 35 to

38 which 1s stable at about 30° C for at least one month.

40. The formulation of anyone of claims 35 to

39 wherein the polyol is a non-reducing sugar.

41. The formulation of anyone of claims 35 to

40 wherein the non-reducing sugar is trehalose.

42, The formulation of anyone of claims 35 to

41 wherein the non-reducing sugar 1s sucrose.

N 43. The formulation of anyone of claims 35 to

42 wherein the antibody is an antibody fragment.

44, The formulation of claim 43 wherein the

antibody fragment is a scFv.

45. The formulation of anyone of claims 35 to

44 wherein the antibody binds TNF«.

46. The formulation of anyone of claims 35 to
45 which is stable at a temperature of about 2-8° C for at

least two years.

47. The formulation of anyone of claims 35 to

46 wherein the antibody concentration in the formulation

ig from about 0.1 to about 50 mg/ml.

48. The formulation of anyone of claims 35 to

47 wherein the surfactant is a polysorbate.

49. The formulation of claim 44 wherein the

scFv binds TNFo.



WO 2006/131013 PCT/CH2006/000300
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50. The formulation of anyone of claims 35 to
49 wherein the acetate is present in an amount of about

5-30 mM.

51. The formulation of claim 50 wherein the

acetate 1s present in an amount of 10-30 mM.

52. The formulation of anyone of claims 49 to

51 further comprising a preservative.

53. The formulation of claim 52 wherein the

preservative is benzyl alcchol.

54. The formulation of anyone of claims 49 to
53 wherein the antibody is present in an amount of about

30-50 mg/ml.

55. The formulation of claim 54 wherein the
buffer is 10-30 mM sodium acetate at pH 5, the polyol is
trehalose in an amount of about 2-10% w/v, the surfactant
is polysorbate in an amount of about 0.01-0.1% v/v,
wherein the formulation further comprises benzyl alcohol
as a preservative and wherein the formulation is stable

at a temperature of about 2-8° C for at least two years.

56. An article of manufacture comprising a
container holding a stable agqueous pharmaceutical
formulation comprising a therapeutically effective amount
of an antibody of antibody derivative of anyone of claims
1-21, not subjected to prior lyophilization, an
acetate buffer from about pH 4.8 to about 5.5, a
surfactant and a polyol, wherein the formulation lacks

a tonicifying amount of sodium chloride.



