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St abl e and sol ubl e anti bodi es i nhibiting TNFoc
Technical Field The present invention relates to
wopicB®exl anti bodi es and anti body deri vati vespttr@H2006/000300

bind to and bl ock the function of tunmour necrosis

factor al pha (TNFa) and are useful for the diagnosis

and/ or treatnent, prevention or anelioration of TNF

-associ ated di seases; their codi ng sequences,

production, and use in pharnmaco logically suitable

conposi tions. Background Art Tunmour necrosis factor

al pha (TeEshlalasd kpdwblasac@dtradesninhibiginondNgral |y

occurring mammal i an cyt oki ne produced by nunerous cel

types, including nonocytes and macrophages in response

to endotoxin or other stimuli. TNFoc is a major

nmedi at or Te¢hniddlafieidry, i mmunol ogi cal, and

pat hophysi ol ogi cal reactions (Gell, M. , et al.

(1995) Cell, 83: 793-802 Sol bIe T F is .faormed by

the. ¢l UGS BPECArisn SR
ant{iKrdiegl end ebtt@ibody [(E288xt et Eﬁat b5n53§0 =l t he

bloé@%%t %@nlz%llspaoﬂo@%%m hg§§o§§ssq=r£re;lt%rt 91,50 ubhe)
honot ri ner. Blm

and Gfemusse! %@%fj§©§&a PBFl?e%Qiﬂﬂf &% gﬁgﬂ%ee But | er,
prewntdlon of1986) i oMNdtipne 020N 584 ss@cd af¢988)sexssence
theﬁﬁ%odé%%) se&@%@escormb@&@&&hermm REet On MECERAQS-
N @% t .cells. Binding produces an
Og%ﬁ%ﬂ;? 5F13F8 rﬁ? ATatSPYSef fects, including (i)
rel ease of other pro-inflammtory cytoki nes such as
interleukin (IL) -6, IL-8, and IL-1, (ii) release of
matri x ngtaﬂlqprof%ygases and (iii) up regulation of
t he expr ot hel i al adhesi on nol ecul es,
furtheranplifying the inflammtory and i mmune cascade
by attfa@hﬁ@&k|ﬁﬁ8@@@¥ée§aéﬁﬁﬁ)ai@h@aVaﬁE&Uzﬁldﬂ ssues Q
e nu o i sqr as [ evate
knovlr eve é:aggbcl:kﬂ:ré ' 1s % gl%%?lﬁg.{f% csc%(‘rrﬁuggrg#tuﬁﬂ
cyt¢mmnw&%ﬁ@@ce¢Nmarﬁa§r@ééncghbWﬁ¢ﬁ@ bénﬁbV%QUJated |n a
moncswﬁé@ a0l ﬁgmprcag@%asas;:esp@hwmg cabbostin dirseases
ornSHIEL 85,15 NCHRRL 0l 4 gagﬁwné ) oel SLEAIRLOLY, hovel

sor ers |n I seas ceratlve
immgrliqgisals epad spa%E@é@f-P%@ghf‘eaalr trefaé?rtfta?%
M. prancii.aleoanyd caill,i glle 3ebes@sis . Mce transgenic

for humag, ] &E%agﬁggpgg FéﬁmEAQ%ﬁt%eogl;Q%gbe of a

constltutlv deve ont aneous destructlve
Pre@yISpE (HPPERSh e E IR RA KR F Gt e Tafl . YoPP) EMBO

Cell.53:1@,540625%; #£03lhe sTENEateS 1 'hesDef @béypeéielrdeead to as
ass & Ol s@ﬂuﬁi&won@etr%eeecomf&éss @awwelét
establlshed as ke gg%go %$e3|s of RA mhlch IS
al. 5% Woni‘c, BpPbgr v§65nd 44t R TF&ed%e ©F
TNFBhﬁﬁaéﬁ&desedebyﬂpolﬂ@ﬁﬁbcuN@wuqanﬂﬂp Eﬁﬁ}aﬁhhtlon and
(19688t I4Glhen, o ¥ I NsySt eRkSe sa/mgl%sothé@wn@rt@

ool St fal St ansh ap B °”'<¥% Rhirar
an zardy lefgerantn bomemadestyr atfeéors, limcludsed |

release of other pro-inflammatory cytokines such as
interleukin (I1)-6, IL-8, and IL-1, (ii) release of

matrix metalloproteinases and (iii) up regulation of the

expression of endothelial adhesion molecules, further
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| evel s of TNFa are found in both the synovial fluid
and peri pheral blood of patients suffering from RA

wOb@a/1INER bl ocki ng agents are adni ni stered t oPEECH2IU6500300

suffering fromRA, they reduce inflanmation, inprove

synptons and retard joint danmage (MKown et a

(1999), Arthritis Rheum 42:1204-1208)

Physiologically, TNFa is al so associated with

protection fromparticular infections (Ceram . et al.

(1988), Inmunol. Today 9:28). TNFa is rel eased by
anmﬂﬁ&&@ﬁ@agﬁé iiAarhaverpeatd deinuvat edsbyde by
atéfa%%g Kﬁg&fgh ﬂe%eipgg éiéyg %ﬁ&5¥et9§§&ggla A'S

0 be an endogenous nedi at or of
central |Arp1c¢rng@n@émbﬁxxoméidspﬁdﬁﬁé ¥ew S prdAreand
Wlﬂ%abﬂéggﬁéﬁlEbﬁﬁlse@QOTERmp:mﬂM@beaﬁﬁéﬁlé&fﬂiQM1Ehcant

er|al £ SIS c I ( . Sur g.
d% 26 705871° %étgég ?eéﬁ %thﬁsé?%%é égnd Vi enna
reggﬁ@@red%ﬁummpnbemeé ggn sw;%@ﬁsre%n%ludln@lgsg) Crit
chron@@ralgééﬁbs5%uch2354fheﬁﬁﬁﬂbid€hrahrlﬁﬂQS ,Lancet 1

355; | Shock
g 1o Ty ) g i daga o
andwgice;atqgg QﬂiFtl@alﬁﬁ@?%ﬁ (99n§p3tlY§9@ﬁﬁrt fallpﬁ?ect ‘
asthin®. b164c982rO&hd Revbhawlk eiclalrosicl1988)s tAtBgelit g.
forl%%m;;i ZT&}_ZQ%Prd%u%e%ﬁgh ofé'{zeerlso%ga?g§%(ﬁéct?rg&lt-r%‘§vé‘ has

I'so been s centra
an%@wségpsys%@ﬁt%nﬁot}ar t%’iﬂralrctulﬁeu RP| B GY Sand
res2uibQi FYURE (Hsifeders of . tlwIneEviBOSIsysi@mMO25rc] udi ng

so3Ltpke. £el auave- GLLLAIY Bar e sypdgone and

enia gravis, in nerative di sorders of

1“ﬂﬂ%?mﬁEPﬁbu%Y%§§F@n1 |nclud|ng Al zhei ner' s di sease,
Par ki nsormt'drodiisease eeld Hunbbhgsbadsadilsgade. tHANF a i s

pat#og@nkoypo! a@% nw@l §9r9§ras cﬁ’lfro'h_eLlcat ggog»yéésel% ghqt he
retina_and of nuscle, 1nclud |n%yogt|c neuri.t
e

ety G TR FORE2 o GHEET DFoPP hEpL s Jodnt
infdermnat ooy osid idestanypbieoophiichl ayekahiscdendoms, oand

fevI4SGHhah, dysid oply fa@§gm@| IRa2$158 L BLaY €S hQohbhe
ner,vous sisten1 i ncl ug$n traunmatic brain injury,
SYRdEe LPFIATEER | HE b o PSSt POREESTERR (P 5 | s
artanoﬂhercarﬁikﬁgaﬂaadeuom¢ﬁdaﬂhnwatuony Bhreoraged whi ch
lex@mngfoi‘ﬁ?& d+d 959)%3 5;@%&@1 @c@ﬂés§§ng§/l%/1 rﬁ.lulld and
n arr oV ,
periRISRBh b 199% E. Eob PR HRarPt FEN dedBaay Fat
blddkieg kathbsmeEts @dmpnl$¢ﬁ¥qﬁo¢papa§mant@nﬂnﬁﬁerﬂégion
frofnpWQFHeiaYrédeeoihﬁl&mﬂbﬂlmr lﬁgelwswm’s’N&n@ can
ate _cacnexi a l.n_canc us cancer
reﬁ%§%bﬂa % gﬁﬁxﬁnrpaﬁo¥n T |sdale g -f%ﬁ%ﬁ%
RhﬁE@ngéﬁbé%Q%*#%Qﬂi -Surg. 389:299-305). The key role
pl ayed bYPH@ﬂiodogﬂcaIﬁ§'aﬂmHﬁlQB aled | dd scibBBUNE th
proft%%egnﬁe&g}yd 18 paLbol v b amm. dlpeasgs shas | ed

ear chf For a’is an
(198%por faREneYt dlodhd \%h%g)e ST)WP‘eﬁfﬁcrﬁjr%%%%é?Ycar ries the
madﬁo@&aﬁeé tM£weaﬁ@dbééﬁquﬁﬁmmtaﬁdbyever|ty of

llﬁ% o@%?g f%?tggahqtg%élQgsba&gef§gt|AEU|gF?,other

FVation of latent t rcul osrs andpossi
TNFM skeephE| krlitfy 2PnBREPI VIS TRFApReFRRT central

importance involved in the development and pathogenesis
of endotoxic shock associated with bacterial sepsis
(Michie, et al. (1989), Br. J.Surg.76:670-671.; Debets.
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. Hungd ot en n‘-"edjrlcﬁeﬁée ARYF® ol éslsﬁséPVPl‘F%‘? i

denyel i nati ng di seases and heart failure. One cl ass of
TNF a antagoni sts designed for the treatnent of
wahiassmds at ed di seases are anti bodi es or anti BOO¢H2006/000300
fragments that specifically bind TNFa and t hereby
bl ock its function. The use of anti-TNF a anti bodi es
has shown that a bl ockade of TNFa can reverse effects
attributed to TNF a including decreases in IL-1,
GWCSF, IL-6, IL-8, adhesion nolecules and tissue
destruction. (Feldmann et al. (1997), Adv. | nmmunol.
et 3997 283r)35Qk condntidrodi esodir ecten, agaiasst-48bFa have

been prop se r ophyl t, f
1RG0t 051 € 1ShObRo{ el Gr Cat tart 5y 1o %@’ ”ﬁ%% <
et 4¥0- 47297).. Thecasel of3HTEHI TNEaE G bodi é4-i 1P

secbh@af i@iHa @hosRPtbeurs ROCk 15S7U8 s Cisiseds byetB@ﬂimer et aI

1 ( |t| al in 41-44 1993)
(190her o i S o1689; TG Al Car b N ool
(1990} 436- Mﬁ)ecandDKsr SEHeASE0 AP & %qfvhaugl@% a1( Critical
(10@8re A@gicgﬂgg 2@2362@3hﬁ@6) A nethod for treating a
neurodeg eratjve, dlsease in ering
an antl-%ﬁ honoc Toral®a ?V%%%Hga%ﬁ%&Tﬁgglg%%%dlng
beehr alypemtta rpéraeroﬁ kag Irelen idi §éPo§%@tW- USXF08847891 .
sysVER 149320 traaches theiusenaktIN-aabd cokerismiunel udi ng

dls%?g%F%Nﬁ?tﬁptlbggégg1$$%té%?aanng&gggghﬁiﬂgﬁ related

ers cause rovi
sclereatd ngG@él@lar%Fﬁ%r%YIWOﬁlenﬁﬁiﬂs%?%%ef&aTﬂﬁaVls'
andafhagogdidrat 1\WE0304F bl dicsclkasesevasiDusy skiends  of

| sected, t
R O ey ddrseeég;gfﬁih?ind

48t
of ?MEata@d$gﬁﬁymsdbseaBeSreﬂmmausualby eisdiler, roodotioral

opt3®! h?&?i (%%18E0§&§§%ﬁxlaxbr aﬁ%@tﬁcechnol ogy from

ura source, usua a nouse eer ed

retaﬁppbéwesdervﬁéorﬂéw%?l%. taﬁ@PtEBPPé fo*%ag

scﬂ@abuﬁalI@mtmummmmgra@y$tnnmhas BR Whhl aheyn dodprise
n!eg@&&_in ALY, aﬂgcidcﬁnmtg ¢haiAst18Tnioir heiEap,

ra nment t cah gg erated from natura
ac@&ﬁt?ﬁbﬂ?%é“ﬁﬁiﬁF@Pé%ry?WQ:%ﬂ €avage, or to single chain
scFv antitzgpdites inhes einptheagfifvsrofatdve il pabie

to{}eﬁégoéﬁgr lvhﬁrgh %R@h@ 6@95!39%%166@rl3' skedbdyaaspepby de
ai ns of an aqﬁlbody

Vlﬁﬂ%nﬁ??%%tﬁﬁﬁ§t gﬂﬂ“@éﬁ?&ﬁﬁ@ BRAI NS " RS 9555- human
virast i bodi esparielismAuFogenitss -t Herakbbht GTUIRTMARLIF? ke

11€EQQE§@§§§méEhdH1r%nEhQ v S %Eﬁemobﬁﬂéﬁaﬁégidmn a
SOoCca ich anprlses const ant

folleye 8n§yo?né“ﬁﬁﬁhﬁn tfq%¥&mogrla8ﬁe f egi ons _mat chi ng
t he sequefities ceh aﬁdaﬁtﬁmacéﬁwbobl? c3nratpsthésles
cadBdsi RAgsantihedi esrwhtibc§ hewdesirtedispectfddiltey M. Fhese
20r{);a%lrla gﬁ?%%r 5§§&%H EQ§$ Q%nan an?b%?daptsd to becone
mut agenesihe key role played by TNFo in 1nflammatlon,
cellular immune responses and the pathology of many
diseases has led to the search for antagonists of TNFa.
‘ TNFo is an important cytokine whose systemic
blockade carries the risk for increased frequency and
severity of clinically manifested infections, in

particular re-activation of latent tuberculosis and
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| eading to a "humani sed"” antibody. In yet an
al ternative approach, only the antigen binding

W@eoohilans3 i.e. the conplenentary determ ni ng PEGCHAG6/000300

(CDRs) of the variable regions of a nouse anti body are
conmbined with a framework of a human anti body,
resulting in a "CDR-grafted" antibody. Monocl ona

anti bodi es agai nst TNF a have been described in the
prior art. Meager et al,, 1087 (Hybridoma 6:305-311)
descri be nmuri ne nonocl onal anti bodi es agai nst

reconb|nant TNFa I 9 Hdﬂggmology
posqigtlvePSNeY: %%ﬁﬁ%3f§cgagzc?|%9é§ égoasgéogﬁﬁ%rlne
demynmumakmngldxﬂﬁﬂﬂ@@d@@@ hgarhsiaiNF& i n preventing

endot oxi §,ShoGk si Benraes 44959194525 discl psels famt i - TNF

chinmeric n heir. _us n

the;ﬁﬂﬁﬁ?@ﬁﬁFe%g'i&é§n@§§ea% o % asgérggén%éﬁ%ﬁgd%%%aorThe
antikscejyoffragmenﬁrs\lm@taﬁpebeﬁi@%lhh btlﬁé freatdcht of RA

:ﬁ%gf%gggﬁ §t$ﬁ§ﬁﬁﬁﬁoh3 @h§0@i§eﬁzbgtEeTMHnmueng 4127

al'i7( ranspl antation Prageedings ,
bodigfohiani S é?wé et %g %?8en s N Inﬁgn6%%a§i%oday
ef£d8:20821bhtehdd FNFe! drahnd ey glecre1gey, 1§ Advanced
GM-&@WUGQJ@QYI§4828§ﬂ§§an Ebﬁeéwm¢b@mnesltmu€%Fa used in

tre nts ar ner, i bodi es, .

deSEﬂ%’?FJa?él ?ﬁg‘; HL T Bdd i %b%%%@%&e 2%003187231
199di 383-35€3 - hunanlsed anti-TNF a antibodies with at

| east ongnpOKLdIWERRCEB: 6@ gk @il HstarNhaViea terpreewed

ch ! o] oxic
ool 1 o AL S5, LB TRG rli

shockecHhitiant can} bodi%S) SREFUET Mg ‘CBrY gf]i tedhe
useadt i hodi-enraspecifddi donnThka arextdiesc| oSesepHanki n et

shoaJéSJCsl;,( J.scu%’se& ol%o%'l]ne‘]f eég%funafﬁﬁ%(c@ﬂtﬁ%r 42):

e us such graf t.ed i b s, in the
Medi g meit: 441 - R0, WD 11 ¥88TGY s’ Gles * %g%ecgﬁ%ﬁ%ar?tq
Car@um&%@ CDR: gz @f44) antli Bodycisadcivin etf at. TNFED 8 hat
I (RY; [ | jonal antibody 61El,
(Cr %ﬁﬁq %Fg 8%%}2@ Y. 1%25“9@9@

it teaches the %roductlon
and use 6fm§E?@idﬁFi568?§§n9nadﬁﬁﬁﬁ8§g§nﬁﬁ 10 t her apy
dlS@BSJNEﬁ?ﬁﬁﬁﬁﬁhabﬁdﬂﬂMSOEdeK$ng #mong i-A¥Fgpeci fi ¢

monoc é %rnstlgﬁd;’\gﬁ 3 @Foh%‘iﬁd@ﬁ&%g@r@%eﬁﬁéﬁééﬂ

1&bI%e on y recent%¥ 3 nocl onal , chineric
hasnb@%% HifrdRS8At 1RO 3édB8d - agai nst TNFa
(|an|X|m&bl4REHid&de@Eﬁ)théEW$©cﬁiT@@Wp@l%ﬁk%ﬁﬁ
1nc‘i8!§ﬂ%€narlgtr] Q’N?‘&omtﬂ?@dl%mast:f:@i@%e@ﬂoﬂbgﬂb ehd i cacy

treat ment of 99 cet
relgzad 14 HERCOPES; CRARTY Y g‘i%"fja %9%50“ “thfi f&étﬁ
forRheasmingsmaAﬁ d15624€56 3y admmﬁw;@rrmw RasNEFso.
ﬁ?ﬁ nstrated clinical efficacy in the treatnent of the
| a

5 nmat or rder Crohn's a (Baert et

al . 199¢°0 é&g?ﬁﬁerﬁ 01°6gy ?[ijél‘“bsz % %222002037934
mondicd ohak esd kegt neatedrantgbordpat ii%lr%c adait-AFStration
NER, 8Re Bt rolNEL 2oANt ERRBUSUC BoRSr i difld Xhemband use

in medicine.

Antibodies useful for therapies of TNFa
mediated diseases are usually either monoclonal
antibodies (mAB) produced by hybridoma technology from a
natural source, usually a mouse, or engineered

antibodies. The latter either correspond to naturally
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US6428787 teaches the treatnment of neurol ogic and
TNFa- associ ated di seases with anti-TNF a anti bodi es

WO p@bastionsy i nflixi mb, CDP571 and D2E7 . D2E7 PCT/CH2006/000300

(Adal i mrumab) , a human anti-TNF a nonocl onal anti body
(Abbott) has been developed to treat RA and Crohn's
di sease (WO729131) . Celltech isdevel opi ng CDP571
(EP0626389) , a humani sed nonocl onal anti-TNF a |1 g4
anti body to treat Crohn'5 s disease and CDP87 0 , a
humani sed nonocl onal anti TNFa anti bodyfragment to
treat RA. The local admnjstration of S@ d antlbodl es
occyrging At HRMIGT HoddBtsE8%Hi SYWRYES Fg TsE6ded in
heawS20031865B26¢chadvary, Simgloe tbhaFab divciohed estiaic Ppg)

alscyv%e &Qﬁgggéégdfﬁﬂﬁ'rﬁstturglmﬁﬁiﬁ&ﬁ%sofaydpf:&‘)@é@lrﬂtlc

I'n particul ar because thedé hbe easily
Cle%‘éﬁ‘i@ot ed EBrSHY Bitfditn§ B RpaRF P UST g teeHhi ques
ragmtt sas£f ohe exanplle ophegeydaspl Byghdr Chﬁb@sm@@sspl ay.
are l\@lrrg%\ée% ﬁ ¥o2nid bodjes can be pr oduced in m crobi al
\%h are assocl at ed Vﬂ %er costs ¢ onmpar ed
to the p?%’ﬁ%ctl}ec?ri’yo?nfihéﬁﬁlﬁ’%u? acmi’sulo PR H
compiit ¢ b @dines ant namil di 2 i 1o donavest iZsnabnekeratel | ul ar
ant A3 dL Wik OnARRS Gé&?itd OR%e 8REVS: NBVauakaol been
use

successf ul Iy or, int racel I ul ar appli catl ons (Wbrn
SeqRenes anGGOanFJJé?? 3281527’§t %86 SAUT der Maur

calkdd athybr2@02andBed 2.2 WidTh( 4@1)1pr345§037§04§(985t St ocks

reg%@m s 2004, 1Bryg BiSCundTedaY abls; r&i(c22) ma96R: 9B Ghe
enc scFvs direct e%lﬁ% i nst i nt racelslegl 1% ﬁl;]él gens

seqﬁ%‘?/%e%é’gnaaeéﬁjr% o et B S niPacal Mot 5

ant Blxgdiess iwghofhé udmﬂltﬁrﬁhlspge@ﬁﬁsci%ﬂ iThesed vHyL e r

reg L 554 abid ith¥n b@sﬂhﬂ@iéﬁ tabﬁ:ap@@ﬁ t@ﬁdﬁﬁﬁhﬁ theréor m

r egat e For i I ng
Slm%gg P’%EE\L/ }é%r?arboa&] Od%hb% rhu\%%g%%%rgtge'|Q(:uI arly
leaSDﬂlglbttce aan‘@ugaabqs@d rﬁié?lbtoééfuci[ﬁgy%’for?d’i 1a|16ﬁ§n%’§ﬂp‘iecal
appwécﬁ heodl@/t racehhtd §dn eNHdiegNpatt{dhsg. inacl els,

ve been successt e a so
conf [ REART) J1R15. Do, SUERERS! Yhbi foveLgaedbshiog,
reghbus @f aalmouSGZQGHJ)bO%EBSeL@Pﬂbl]S% WGP 21 57RO e r
of Mamin®&t Altibo(2004gsudkihpds 34reib-@24)kedrid have | ed
tg %he identification of particularly stable and
antiBPobl e scFv framework sequences, for such r poses

(W0030978grpclormyk taerihndaest pesnst Eﬁ’@ﬁo?gg
des@ﬁ]@@cﬁlmaﬂheeppﬁessaﬁm hesseles andaknhddédd st ab| lity
Hy%ra. goall ybidgst glm ORELL L eo%h"ﬁlu§9n9 ndefodafanal |

OXI izing conditions in e extracel | ul ar ggnw ronment .

antifepg s (3@ stayBar@pt A dpRvsi cai™ heni cal
al.puLopes tigsunonags| atetérg Al F:3uduBadl eddﬂcg-hbsr dbdecti®on

of h%!}.gg‘ r@%cﬁ%ﬂgheaﬁgfﬁ&iﬂg i-Radysf ragments, once

Irec al nst sgem fic antigens, to be applied
prevgehiry /t6’|Xl§y§ 8ff cHt $°Fs protein therapeutics in
parti cul arssohed apedn $ ¢l aresasntA-BNPotdrigeFécant i bodi es

antq_%gdgég ir{@wf‘l‘én&susé n119 Oih;e,ra?asa_tngt §a{1§510d1%|%9t h

ant | bodi es, b@ﬁh i's recognlzed by the

asspeipbRepiion é?lhenﬁﬁﬁfi ]?‘é% a}; “as e.g. natural killer
cell's, theye deenof c’&lvbkéfbﬁm ab@dlyO@eﬁﬁeﬁ@eﬁbe

tre%%knlengegf %%n@ytgéﬁﬁié:'&ﬂséa%m@s angbdduest da not

Feldgng\rlloeg alljlns le9CI8fI ¢ &'J(:)él!lgf)ltgntal%lon Proceedings
30:4126-4127), Adorini et al., 1997, (Trends in

Immunology Tdday 18:209-211) and in Feldmann et al.,

ody



bi nding to Fc-receptors on non-target cells. .Hence,
there is a need for new, effective forns of anti bodies
wo evoctib®i1z r eat nent f or TNFa- associ at ed di sor dePCT/ESHEH6/000300
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as RA particularly treatnents that can provi de
sust ai ned, controlled therapy by |ocal adm nistration
wth a |l ow degree of side effects. The present

i nvention provides antibodi es, conpositions and

met hods for effective apnd continuous treatnent of

i nfl ammat ory processes of arthritis and other TNF -

medi at ed di sorders or |oI i cal cha [ :
199%.n (paveresd a]irmWPIlS% gﬁ»?—!og%g%ﬂal Aﬂtl b |§af§‘:ggns
TNEbamﬁeﬂeﬁﬂr@mﬂegm@etmdnher&m¢1gﬂnarhéﬁébyhimﬂﬁmﬁporated by
antaﬁ%d@%gncguéb éé’%ﬁ%s@n&éééﬁﬁﬁedJl%Cbgsyiﬁmsﬁ t he

i on nce,

ect 0 nven
ton to YAV HaPA2at ab - HHiF S GBS ST iddy B
antlamdjlla@dyldlerawatela\se onhi Tdn-speeinf COR r?giﬁrhd:@a'l:NFa in

have %&90@@9 th&&ﬂgjch%?a@t@ff@@ﬂﬁﬁdEﬁﬂb@gtﬁﬁﬂﬂi sai d
ant | bod¥ derivative 1 s ? scF gﬁ% ?9?%3£§ Fab
thefﬁ%ﬁ?ﬁ@ﬁ 1oRgy, Pa5endr ABPLT O | R es¢ and still
recdniyitnaer abf ticédi eaf, uhelunm@tqnﬂwgmﬁteﬁ FRtibaseesme
speé§¥#§ %%@dghyQQBﬂgQﬁ@El§§edtn%ng§§@%kpblonmeﬂﬂeeds
saird anti or antlg dg&éyéilve %s ﬁ§n|fest%d by
Br%qﬂ?hféatﬁPéngW&ﬁOQW ﬁ%?l S5°gh Al n variabl e
sucldamE-yrbéicng artiderdieedifir ome tieagagnened BEQ I D NO 1
tbhat i's tg@gﬁiﬁ%@f \H‘ltsel@sg§3é/ﬁ£&1ﬂoﬂnﬂﬂﬂ ahireinderai n
eing orderived from.t
CDRvﬂﬁﬁé%ﬁ? PREERR %éﬁﬁxﬂFlg g%flvedxsquggg;a%éﬁé%d
froms eguente thasmatodmdafuantipbedy 55 dHange¥ i tHIN X 198
101f4 anpuprk ebaseéd Mde @@@wtmw/aﬂd alsenaxri said up to 9

thin the f d
ant GOGTR dtf EBBt T S R PR ke

.disandédrody or antibody derlvatlve wherei n one or nore

am no aChﬂoﬁ@W%p@E@thtimeﬂ)rat loanwm trtae
itions in ranemo r 0 or nore
oD AT BB BT FOBERE By St o G FooT

¥ Fom roup of t ositions 4 ,
mond@lorgH., , @hlmerl%WWPQ§?ﬂﬁﬂmﬁﬁeaQﬁ}hﬁ§Hhﬁﬁreﬁ gtor at one

aga@ﬁsfmﬁﬁ?dﬂ:1hﬁﬁlﬁiﬁﬁﬁl oramiselett edefitom he group of

Corg@rajgﬁbégggggn &d}ﬁgﬁgé? ?% %é?d%ﬁgﬁégd dlinildal 73,

effpﬁ@fﬁ&erlarbltyhe srepEeRit Grfe ROf F%Jel%%\?& §Po$§§$’eads to
Lana@tamznqma —d1po esenti et SEQ KD2ND, Jrtbrivisand/ or

Rhe g%lsmiﬁq 4 Egrlé%é a&%fgyﬁﬂmgprﬁ%d3%ﬁggrably at nost
13%conversi ons i n total are present g% ferably,
demgaﬁar%ﬁﬁd dpier! et IGHY &ErFQ%t?%H@B%‘p B a VL

lnfd@fﬁaatbzqf Hdwe 1sehsente SEQhhDs NI $eamed/(Breat \BE dolrai n

199%0 &%?tfc?&%%@%?o&!} oeg \Q%deSr om t he S:igggﬂfﬁg I :[L)l
and a VHt@@ﬁﬁp%o%ﬁ9%ﬁu9¥§8a88ﬁ%QS%E%IFB RS 4°% 1t the
hep¥i dosEbn afmintiet antidodf eh tih’el'p%é@é@tp-h‘?@?ﬁt $HH

as g%g@% 865, a VL donaln of SEQ I D NO 1, in a preferred
Iment. the VH sequence, is, derived from SEQJRNO
and TNFa-associated diseases with anti-TNFa antibodies
including infliximab, CDP571 and D2E7.
D2E7 (Adalimumab), a human anti-TNF«x
monoclonal antibody (Abbott) has been develbped to treat
RA and Crohn’s disease (W09729131). Celltech is
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such that the phenyl al anine at position 68 is changed
to either al anine, |eucine, isoleucine or valine.

w@daetidmnal changes within VH are optional. scPET/CH2006/000300

anti bodies of this kind are given in SEQ ID NO 31,
SEQ ID NO 33, SEQID NO 34, SEQID NO 35, SEQ ID
NG 36, and SEQ ID NGO 37. In another preferred
~enbodi ment of the present invention said anti body or
anti body derivative is derived fromthe antibody wth
the VL sequence SEQ I D No: | and the VH sequence SEQ ID
NO 2 and conprises at |east one am no acid residue
deveerinds COBAVEr tBRP§3P380) r edsh U tATE 56C PRECEEREt 0 a
ant{esiTiue gonesgdibody theeersespostdi g dCBRaet &id VL

uen / e SEQID
confE & SEngE e pD Rego SRt Bhef I S EIEEE b oai men
fragrenthepiasaht R nvieh iloFai na SRt - a6 68y ©br 53t i body
antdesd M inve abkebemsit @te 1otal heedCRscatietrtheigroup VL

. VL %&RZ or VH CDR3 is converted to the
qls%o?srée%ﬁélnggr?éoggo the VL sequence SEQ ID NO 5
and/ or t Hanviesegiferde i BE F B a5 (§FFBED Y9 N0: 6.
gendbstePrLfanabl ¥, msht ik wart bhodyf Herent iabodyeder iMati ve
0 i ses f i LLVH: orp| 1pns
ar G ORAS ByciRe Puad S o R 5 M e B e e v
binghry | MGty usiAg SEYBAINES 17 VAR SE0TPS REF™BIS/L SEQ
phat® NGH/VHOSEQIbEEME ASpl¥l . SEddPeN BeWH SEQ | D NO
V] Qg Eh & NQ
ant%%?%#s%gl BN %‘?éévﬁgsﬁ!é@f%ﬁr\%z %‘f /Sgﬁmégg 1D NG 30.
assplakr HErtip £ENeF r eef lensSaPAERt th PrE8ET- b ©
theagpébiody fdni-tatgvie afcitledipsesent invention has

speci fi citly Qs bR oTNGave B £5:8012RIkY ra8Bl i @Bdr kinadi ng
. 1s characterized by a K 9’\%}1 100 anor | ess. I\/bj|§ell
in giEFeraRit i@ tIANant HOE A ERA RS K B G U BF T e,
usednfonuisttprefiénied afpllicabiand (¥ss sAneilbod§00,
JBcsieégyiﬁs @sz@@sowwg A bhe @5@:‘59&% allnvenbitzpmm,e for
exanpl e Fc fusi , toxin fusi sions_to
22’%%%3&7&%i%sogét"i‘l\;liapgésé,to(ﬁkfsf&1 én?{)]?%’r rré;rtug s%ﬁ(s:’ %&s
Todmyni bbd E2) :9i68bBAE b5, hdricrearchnt | Hodicdsd sEAFRE chai n
1int2BEL PO £5 21011 $BRST fdFe ARAhbadyefs@amentns gehbral,

, t E d F Tent s. th d
- ineBpeb P SEmpRLeR T VBREIER ] LY ARRPLEL°

by whese Mstaid \NHydohmsnisibdie tronmeld ttehdsprcy Fp nkem

agg%%@é@blf%ﬂ &lhésvk_eeéé?}herkinVHﬁSraqsl@f%iﬁhrgf apgeggg .
r prer.er S I NKer S e

forNEIcgioé Q?}%F%prvé %e?}%_ea.eogfgc%?%%ﬁlﬁg%%ﬁgggﬁt

stapheention jesiugisgroonhittiisngy tuet File £ I GRESEQ | D NO

intﬂgcéifhfgr-enSQ@bnﬁBnﬁT@d.@thﬁeaéubﬁ fﬁﬁdﬂlﬂed)byave _
mut agenes , e 0} W ns I n
BT e B o ot
Conprefér ag#sern t(HO04 4R binthiuode T nh3uE 1fF SequédAlBlSEQ ID
FERNOLe20, SEQ4D-MO2; Auf der Maur et al. (2004),

Methods 34:215-224) and have led to the identification of
particularly stable and soluble scFv framework sequences
for such purposes (WOO3097697). Furthermore, these
frameworks show exceptional expression levels and
enhanced stability and solubility properties also under
natural, oxidizing conditions in the extracellular

environment. Hence, these favourable biophysical and
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21, SEQ ID NO 22, SEQID NO 23, SEQID NO 24, SEQ
ID NO 31, SEQ ID NO 32, SEQ ID NO 33, SEQ ID NO 34,

WGR611BI0NO, 35, SEQ I D NO 36, SEQ I D NGO 37, or BERQCHR006/000300

NO 38. Anot her preferred object of the present
invention is the Fab fragnent conprising a VL domain
that is fused to the constant region of a human |g
kappa chain, and a VH donain that is fused to the CH
domain of a human 1gG whereby the two fusion
polypeptldes are connect &d by an inter-chain disulfide
ridge. Still in another_aspect the antibody or
bl%ﬁh%&@% BEPR A SPe tréngla%elr&m |f@8891?]?3a@ﬁ“e1r9th of
préchetpreseiéldaneent icnabi s tﬁéﬁﬂ|aﬁi1®bd9h€ﬂﬂgﬁﬁﬂﬂé,
oncreotheegedTygealmsetsgﬁgca?y@ngm s 0B B 1 41658 ;2 DA

sg uence encodin he a odi es or tibody
Lo W APF(RE BIStHHERLEsatPTH ARt THAT2RRUAEY 18s a
pamciignilng bhemyEnedsi ancuecty wamt achiNgnsaiodiiBNAand

Fa@%@fﬂ@@tsl mr@%nturgg Dﬁmsfﬂflaqle glaﬂsgn&e}iéd&e& i oh

transf or ned sai
lagk fgr BRtPalt yrhad s, r@%%!nl?ae%@é(s{ch@r & TREAPEOT ARt
morgelyites Fustdteramree g . angethad Kidr etrheepl 9dugidyo@oohot he

evdiit 'agg%géy-cl{epfé@ltd'eg‘ed}fegfrrﬁé/ﬂ 1L L8S ¢ I{o{&&cﬂr sent
entlon IS provi , rrsing ¢ uri f the
A%?ét 2pd| thys éﬁswmaow% ‘tr}?é’eléﬂﬁlén*&%ﬁfﬁgyaﬁveo’ﬁo |
birgdind antFbodieptorsantibothtderitvatives under
condi ti ongrddaat +aklow & fge Fs besi So.0f esj:‘%'egt?@%' body

forl 2 tlboq%ﬁferlvatlve recoverlﬁg¥sal nol ecul e
OHoRT AT o %ﬁrgorPF%?eFEﬂﬁﬁ?en§aF8r Yo@sgrevrtes an
disogRerantidodys &2, Fabrtiagnenty puekthed § raatEcancol i .

prov16€0§@§iaﬁ§délecboﬁfzrét‘§e@rt@l%@cﬁb i pyenddpn is the use
e anti ant i body derlvat%ves prOV|ded by

adﬂﬁﬁ EF%%% VHEVeﬁt?8ﬂ %9%?%ﬂ9§gﬁb§?|% YG95F o PPN vitro
pregieagnbrienisionapdboidas anplmdirceutdmadsitibhs osé is
netPauk| ﬁ%hl %ﬂ%éc{iﬁ@%eéf?@dcd»rftltrﬁl%tu‘éoﬁt:gé(‘%mé}ft %:iy TNFa
condi tion nt inyention also
lnfrlalﬂm r%éjroacegge 0 Ft?‘gﬂl g r PBP gt dAEPBody or
med&ﬁFP@O@WSQﬁﬂﬁf@aPrvéatﬁOHHﬁ§lpﬁ@géﬂ@l|mﬂnhﬂnnemSLnln

par@@ﬂbli&ﬂvéﬂldwstEoﬁmthEQﬁggytlCa||y accept abl e
conp23|t|on to be

carrier, ,diy exci pi

used as gﬂhegﬁgghﬁn Y6 aPﬁer%f%ﬁﬁ?ﬁﬁﬁ
areggbRhatigtrodPesased. by refergnchetn agpsdot ephérptesent

i nvention provides a conbination preparation

conpr|5|@gsgﬂogg£é bod Qr ¢ @5&@0 derivative of the
pr esent a second conpound
that i s A6PCEn hhtibGdyearrant PRRE; @r Foativesn-

tiospecigiarifder aThEablé rametsoananéeanasqm@t 00f atbBpody
derRLEEEN, 'vmi%ﬂt gggcifaeca 3} ganﬁgf@@ Lo 08, DN

sequence encodi hg an sc resent
VlVan%%t%(ﬂ¥% §r6§€deTQﬁd%ﬂ9R§ Fﬁé?ai@ﬁlbﬂﬂ§ ﬂ?éhY%ﬁ%ﬁe of
is FINFecEssodiibbdd di sedsexaigseachi eved by bl ocki ng of

TNFa duer al§tm& Itet %359&5&& e LRFg, M §ih hhe
@E Q; Qe antib erivative.
further o jeC the 1nven ion, which will become more

readily apparent as the description proceeds, said
antibody or antibody derivative is manifested by the
features that it comprises a light chain variable domain
being or derived from the seguence SEQ ID NO:1 that is
combined with a heavy chain variable domain being or
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Preferably, a treatnent of autoi nmune, acute or
chronic inflammtion conditions, cancer-rel ated

waele®easwsy pai n, neurol ogi cal and neur odegenerBCT/CH2006/000300

di sorders, infectious diseases and cardi ovascul ar

di seases is envisaged. Brief Description of the

Drawi ngs The invention will be better understood and

‘obj ects other than those set forth abové will becone

ap parent when consideration is given to the follow ng

de tail ed description t hereof . Such descri ption makes

refer ence to the annexed draw ngs, wherein: Figure 1
derdFietst B dhemecgreR b SRRV PalP Bodf s skt ARt Hes
cassegiencks i@kdTBeduantk BB dekhihanté ngast he mangeurof the

S n 0 i sks a itions

O R N R
and4pt| pbdraesTgm tlﬁet‘br%s@ﬁngeﬁv@h?]ilb?] H}Ee frareyate Pt
saiANM7AOd@ed 16hS |nd|cated bel ow the CDRs (the CDRs being

enphasi zg dpgﬁ% Qg%EE%PtheC%'}eQ@nHS‘Ed in the

resp ecti ve OWs an e schene
lnvfeéFl?%e‘-seﬁﬁﬂé‘s%Bhb?ﬁY aOIFéI@tﬂPaaﬁeﬁ%er@t@MFe 3 shows
whetrBen ps el uat imokey hel o ofcistehanghenaexpmgssddced & .

anycgklth (f§§9§089| ﬁcg¥§l q%wggk eﬁf%%éf%@@?r§§'éhéﬁ

expr ess proteins tical I rati on of

or TPBJ-”A RO CEBIRE SERBHF Y fsli?ﬁbrt &r ggﬁmm ¢ of TB-A
posEigune 4, stows5a 6onp@y isen 86f oaf thaily dofadnf f erent -

andzggvaé ékagjﬁﬁr OYar Gk EN%@tqghgr5@13%%eQYf§8hs¥he

I gure shows the In b|t| n og hggan TN% H]duced

groppt Bt oxi T iR LitACHBUSE! Lj9629 irbf obl 2%t &

72,CoAcent r atvi,on 9de penatedt L inkwifhithe oVl odom'EBnA More

pre%%?BﬁinQﬂ:H%aEQ &ﬁeagg ﬂHH'do&MHEQlawé|1eb§§0taaéwes
npari son of TB-A derlva:?% 32110: Oﬂc gglgaﬂsnduced

amiggy BFb%Rﬁeﬂ‘fntCln Torpar iY0 VEHETFEBf of mat s

NO:df £3B-W, REirguese sbonspidferebfigcet ofosntliBbody '

con%%@@&HR@HJ?EOQHﬂaQrgmg%Eééﬁ@UCed j oi nt S“E|||ng in rat
peri men

(Ex ho t he

scoring Wénﬁr?%‘?rﬁﬁﬁ’oﬁﬁﬁﬁoﬁgg%ﬁ}g it Iantf‘b (X\{’z
dergoetings deimpuriee8 &hvwsdaned neffethe ofeqsnicbodyl ID
No:tl galMeAty G Raann TFarinduerdniei 8 ddifilbaamatd®n in

rat ( Exper : nt . 1) u
the ﬁgqé??‘g%téﬁqkn{\] b%blymf r%g{l'rreg‘r% oF Pun th% ‘?Rl&‘ge?gneduced
SEQ @DPn¥Oshkldnidng VH demaitbBqfertibrefcausna SEQxéBrN%h{
1f 2he Thoss®ik0 cshews idheiwidieclt oheaptddeody ihveat nt

cof LIE0 GRRLINE RS \oh) S IR
embpddbient t fhofVETBEAUPRCHi 5 ec}eéfﬁtve%éyomlﬁﬂ%@ MBefes for-
suc@arthut nghOpthene all BN e | 0N ddsihasn been  ahndgthato

W1 Dodh 85, 0n Rk LROdYS JElIMALT ¥eS LMY T SBgc i Bl
changes within VH are optional. scFv antibodies of this
kind are given in SEQ ID NO:31, SEQ ID NO:33, SEQ ID
NO:34, SEQ ID NO:35, SEQ ID NO:36, and SEQ ID NO:37.

In another preferred embodiment of the

present invention said antibody or antibody derivative is
derived from the antibody with the VL sequence SEQ ID
NO:1 and the VH sequence SEQ ID NO:2 and comprises at
least one amino acid residue that is converted in at

least one of the CDRs to a residue present in the
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so called "quality control" screen (W00148017) are
characterised by a generally high stability and/or

w@odoghslonz y and thus may al so be useful in thePCDOH2006/000300

of extracellular applications such as neutrali zing
TNFa. The present invention provides antibodi es or
~anti body derivatives characterized by enhanced
"stability and solubility that specifically recognize
and bind TNFa and t hus are suitable to block the
function of TNFa in vivd. Said antibodies or anti body
derivatives are characterized by a speci al fra mork

corpraiansd nir ARt & TRAUAL E§ICEHES 1B sIé’r Neno fyd

the ant i kodicasewsth parNd:gubar §0 stmhice 2and sol ubl e

framewor Egeié 219‘?. e dr%%a%t%?al%g%gse @A@%@geﬁu e

t hat has ose
invwiaimewémwaaée@ln‘qudrk ogcpREHP Y %lﬁéﬁéﬁe aarﬁ i body
leadt sk Shet DBYs Can Uhe goasp der exbres NDNEDRMUNBYEN C
CDR£ r arm%yﬁpréﬁa ?r E&*Mt%%mtbc@ﬂé oélcc‘rre %n% (%R tch:e

i bodieés o esent invention are i1déentijcal to

the oVL Radueagef FBE ¥1P1é\TQ3[§R§n61/ of hghenifti F&IHBRER I Vit
No:2ntdbaty BDD6Ro¢B. dring et al ., 1994) that

f | h T t finit
(ki 0. 4 BRFY Pt o ek TAE - Bioetl oG To e Y

n
derm%@memcompﬁlaaa. Ao lBRB2RY nhi bt sgeﬁ FBEAS -
comdNRacididuced cytotoxicity in nouse L929 cells. The

obvi ous %egESf% gne- t7/Qg 5@@ R fof om t he nouse

anti body onto’t (%z:} é best suitabl e human
accept or Vir gkBwbr KI5 F{Huﬁﬁ 3 hetlP#nt i gen bi ndi ng
properti &%, ssai D fNGaIEWEr REQaMD MP:the VL sequence SEQ
ID. NG % ang f@qqovﬁ/%qgﬁ@% %EQZI DNO 6, said

sequences_bel ng I'i nker (SEQ I D
NOr 1O, Néséﬁ@eﬁDulﬂP &r{V&F:@QaW EE i of the sequence
DI VLTQS VL SEQ ID NO:1/VH SEQ ID NO:29,

PSSL SASVGRRYE éTﬁAﬁ@\@wm(ﬂ@B@RL |T YSAFNRYTG
VPSRFSGSGSGTE TLTI SS V. YNSPRTFGQGTKL EVKRGGG
VPSRESGSCEGTEE LT, 555, GHRRVANY YRRV

QJ@V@G&EVKKPG@@VI@@@‘EAS@YMR@\P@UbOdY
NEY-EGERPTYADKF EIB&TS LROVELHShASDDTAVYYCA

gT
% YVE?SI 1 3+SEQ I D, + SEQ
SpeFBfNé‘ty4 nvi(l?\ﬁso‘ arFtrl 85 & i el eg %rtglqﬁ%
chagaveegored! yiveldEqi aif pr di06] nMeWprJe%%ﬁ OIMOG:FEI prefepred but
is %Sawﬁmo@/ mtapgcm i galiloy nfti 68 T, apbi gosda). :
Ln,an é anti body or anti body deri vat | ve

prefﬁﬁfe?s j?]) i"ﬁfafll cfently specific for binding TNFa,

(ii) suffAngitbaty ydewiaFEEe s 02 @ ¢tk ner fPcihptpresent
invRhOdbe tdan mdfefl!dﬁ}bié &l ifpeiand, toohlmncksIMNEsa i n

vivo,, (iii [ ta .
qulﬁral\“F’ e et ymaléllc g!t:ﬁmjtt se%f'f g%"%fé&lgf;é?g‘gg%egﬁc atl on
as aﬁallm%e%ufdfl.aépéﬁ@w WﬁFnﬁﬁﬁb‘@%ﬁ‘ﬁecs &188hprota |
antbebuweed, hespesalfubi ditboalyd fheghemint ganplau:nda:ur@ar
Schfh%ﬁ?cg,aq:gi ag%?—: s sought by varying the franmework

an he The present invention prOV|des a

sequence ARGERVE %@We@hﬁ PIPSE ot iz BECFBR® t he
inveagbémaid on seffvt ARt thddyerhaséi vivand VAN dsoRynardidody

| L 1, I{mnke -fy (GEEES) 4

confilPEs P JT5ety %959 s ‘%’%“‘c%k@%d fBa . The
SeqyghER N BIITBIA. | O{ﬁ \%ﬁfﬁyaétb $H NGLINFET HHf S0
seqabhtHOEBO iTD swoi:| Loreasonably stable and sol uble to

gi ve
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satisfactory yields when expressed and purified fromE
coli (Fig. 3A) , and it does not aggregate (Fig. 3B)

- WO 200b83bithdi ng characteristics towards TNFa arBCT/CH2006/000300

excellent, with a Kd of 0.8 nM. The present invention

al so discloses VL and VH sequences derived fromthe

sequences present in TB-A in various ways. First,

point nmutations at up to five positions in the

framewor k of VL and/or gt up to nine positions in the

framework of VH have beéh found acceptabl e, especially

poi nt nmutations that render the framevvor ks nore

TB- B- | | kBoother BRATETIPReOBEGYH BINEPCP¥HTeNA or SEQ
invdRiNG i4 f0EcW. arfinimelyv dant vdddiromo BPOI $D Ngp &t OVL

mai f_th S 1 mai n .
oG gl RSP TR Y by MRS
and | qolerl sepsthape B RABLE RS dSe D %Hfffers only at
fran®ed A, 0088 Qfld)%rfJ[JQméEBquuérrbammPn:aﬁériblﬁ,B -MBet hi s
scFé"“' g%% SLL tﬁgssélq%%%cg %% wpgbtlgﬁ tayads TNF

suggests t e nu er of
21, &%g@szn ? BSWMNIOH a8 \/%Eq I OTEOA féprTentss
NO: FPPramEg et ®by 3 hesppmer XD BBt JEY Ichanges, i $EQ
vo: Y1 i8] GpdgERbp fLATeMPRk: 31 & RS 9br g sarbodi ment
present fnvention only single or doubl e point
nut at i ondnaFReT MyTETEe P Vetahlr P SAPTY amewor ks
invaftihr As The paeffragednfr aomwordkingesi dlegofain that

2 4612651 o 6% d 83
is {ﬂ'geQ{/t%n%hgr 803%3%%??:%%%1&1 411.1@(\ 6 Ig ¥ aQGSn 70

chatr, =3l 7§ Sembey, RS, 63T 5 6 CHM, St of
a hypeosi t]]g@nswhEEehymﬁ&T ggvoadueial ngplypephédasinger i ng in

contdie S£9 egﬁelh{'_@JI:l&gasth Gheuap o &Q‘d@% substitutions
are pre erably ei ther "conseryv tstﬁ or .such that the

repl aci ngtant nb® & e4r 85kt & enFPE?b%?Y ptef erabl y
ant Bwely iddenviatalet oe tdhe ther pebPorili fgaamend, aef dde

preﬂxﬁs‘eﬂ.@ltvehrﬂlgﬂel;B_T_%esl@%@eegech&nQJca@.&@”ﬁb@a.ffgcﬁ of VH
in TB-A c n be ¢ in

TB-B, but ?tp’ﬁ%@e% 361V88g%%%na§esé’ tpgogﬁ%?%er am no acid
sequeérnde sinviobang ane.of trmnapbila@dlsan@rchathb%@L‘Ch as V or

deriﬂvatl-méss oS +8B %@é‘@lte 1Qﬁreﬂt1&9n%%r Vo@t_L[LV@s am no acid
Su bsti tuti on. a@;no acCl reﬁhgues haVIng

cloning | of e§P5858ﬁ8?n%e | taB Tor & csgﬁser vative"
seqeerbst 4 tIogt adplstasnuséecsqﬂéﬁéiﬁ hrgte asdéntdersHEEE9D t he
w1t1§‘”staa1ci ENAU@EQ%eB?i)Ps %ﬁr@@l&@@{jﬁ&:{d’ﬁ pBegefbl%]tlaalQJyt(.‘iiQC N
e chains n ar side chains
lsg SCf gs&?ramn&gﬁl{%? side chains (G A, V,
L, | , Purtfermoge, w je! h%tfémbrtéﬁcﬁéad%@aléﬂbr?éu ns
the (dntdbadiks) oandnailop@mt idersiaiel wdmioss th¥, pFesedW, H )
rr nge at. -0
lm’en@f?ﬁ o BrotRHeg el RN s RTbebtndndle |
raz@)fOéFﬂefioWAtbS@G |Q§A|\|€}10<2%n9 B PEr S2+%h SEQ I D
anti\lﬁbdﬁé’s arnanteposeraativee i changeidm cdhdisiM88Ehavhi ch .

a1, GRS LR SIANARA RGP, ducgool D and "

her extraordinary TB-A variant is
deri VRl 6l 3BO FRCREEIEY Sftfhnel oS iral §81 E68L
culﬁXﬁeharIg&flemaVB:lycroma{t&tmedhbd Mohiydes linnkeFvcarrying an

ant&@é i.bo@r% eﬁ@rﬂﬁqlfggdcfr%%h pigfierred single
H% aCI exc gn es
Another aspect of the present invention is

the use of the antibodies or antibody derivatives
provided by the present invention as a diagnostic tool
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are R65S or Y67S in VL and K43Q or F68 to V., L, or A
in VH Mich preferred double changes are F70L/L72R or

WA 20061188T¥G in VH. ScFv anti bodi es conpri si ng FEGF/AH2006/000300

sequences wWith said alterations show inhibition of
TNFa i nduced cytotoxicity in L929 cells. The results
- of sonme of themare shown in Fig. 5B. Their sequences
“are as follows : SEQID NO 18 TB-A H K43Q (TB-A H43)
SEQID NGO 19 TB-A H F68¥ (TB-A H68) SEQ ID NO 20 TB-A
H F70L/L72R (TB-A H70/7f) SEQ ID NG 21 = TB-A
H A761/S77G (TB-A H76/77) SEQ LD NO 22 = TB-A L_L4 6R
for IB- Kl {r A6 R I8POtL BS NCRD ?r—a?BaAPIEa%%%?U(t?SaA L65)
ThiSEQsk Dlé\@aﬁéc@lﬁaié\ bréGrSedTBanAché§7ordtrexa pedey r ed
TNE%(n‘gggngg d)qlr@itg the above nentioned VH domai ns nmay

be co of the above nmentioned VL domai ns

. In anotTH’@r PﬁﬁéﬁéFr%‘é"%@é‘l fef? YICRESSreEsdnt
comipd¥ & 01 oo ncdrtpe: i¥h ngnedn Vidh didrsaliyn s r oan B Alyane rTBa Bier e

f SN | .’ SEQ | D.

of i%% Ial:gger%&%*}n}eg&&on he é’&v‘iﬂgg%gngw% B- o (B (gEQ 'O
phagmagsut palliye a\?Lceaéﬁlai-% FrrEBrB ¢5RFHDOMNO 4) s
exdd@ibhbedsatid kxdipe sV doned eotisEB- aﬁ\%(aSEl@dllaaN@ltZ ) .
rod Bn8 MUCILBIA ofr ofzenbodidTent ot hes sludd ) ed versi ons

t ai ne n an sc v are connecte wth the (GGGGS) 4

I i nker of 11t Re T¥EHDBRCRSESED FPE REFSSIY: lrné@ﬁl tPRg in
prdWhéeSCEVcémﬁﬂﬂwidbespiéﬁdﬁiuﬁﬁﬁqpbﬁpri&ln@jﬂn entIB-BA

or Qﬁ%&%&@ NP313)es veegpectd \@eﬂexéen@amvéﬁ%s) 4 linker
can have an ami no acid exch ci ne o a nore

PTeFRBphi T 3 S€°OB6I PPV % Bﬁtch%rrg%% RO AR

or \ahic¢hodmydarsvaer vehepari fisodprnBiExsol ubl e.  Anong

t hese varﬂna ecananom@r OJb%eth Bftﬂee %&Qe_ GRGlGS
1S al. SO

SnSGRERTR, e EE06 SPTPHE 1 S8Rt DVRVEIBIS: 5 €atiThe
an VeFgr aMH ldoimiods tok P88t Kavsaglemces whachfvH or VL
gen@og’ﬁépas%@ . ;I]'B A-1i ke sequences, wher eby 'rI]'B B/ TB- ﬁ\-l i ke
means t t he sequenc e closer to, the one than to
the ot he?ghel ﬁrﬁsgﬁa%t?é E?e?%?? &t Sih SATHERES of° t he
achgezsenty imasiktingn osnEBNEx dnsr Ecaai piorend do1taracthenged

of ITNF&hm@DF%Heewn%%oaﬁz bhe:hEBaAt Vbo@pdiori widisequences

rres di am.no acids present _in the
Preggfgﬁ ¥d sed:LJegnc %% ‘%ﬂl@mgebfa% and/ or ok "SEQ' I D.
infN@mngt ppn smdllrglN@s 2canfervEe L jbied @#%era@ersedpait@f
neu&'@&@@ﬂéal nren@edfotiBgeNr£EBRs (Vo £ ,0rinYke cCDRA

\Y C%)c%s CDR% ﬁ%R% i t preferred
di Seﬁgﬁaes ﬁ\_'ea £6° %% se)aﬁémn%:gs %&é‘%&%tdl\lo 7or SEQ
ID NO 8- and/or the VH sequences SEQ I D NO 25 or SEQ
IDNO 9, respectively. In another preferred
enbodi ne hr esent lnygnt VL sequences
SEQ I D N& %n%% E.QS% ﬁ?b NG 7 ér]sﬂ)%)%njbtn:&%ed with the VH

sequence SEQ ID NO 30. In yet another preferred
enbodi nemheofintrbet poreserntl baviestt«on inhier¥ioségarehce

obj%ggglg%ﬁgyltﬂéi %nggnggk\MJithgﬁoég{will(become ap-

parent when consideration is given to the following de-

tailed description thereof. Such description makes refer-
ence to the annexed drawings, wherein:

Figure 1 shows a scheme of the scFkFv
antibodies with the sequences of TB-A and TB-B delimiting

the range of the most frequent variations. Asterisks
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sequences Seq ID NO 28 or SEQ ID NO 29. Generally, any

of the disclosed VL sequences may be conbined with any
w@toobhatods scl osed VH sequences. Cbjects of theP@r/eH206/000300

i nvention are antibodi es and anti body fragnents , in

particular VL or VH pol ypeptides, single-chain

anti bodies (scFv) or Fab fragnents. In the case of

scFv anti bodies, a selected VL domain can be linked to

a selected VH donmain inigither orientation by a -

flexible linker. A suitable state of the art |inker

desﬁgﬂﬁkété é%htlo%%eétcegh 13 g 1@ QRCeRe Or

In a preferre |nent of the
fragewesht oF rieneRéAPgd {@@%)th& PFﬁR%l?t of M t9Te 198 ERce
toﬂeBaN@H Ithiofo iatcs ddet hdatd heel SEQolvDEING: CIEFS | (hesebRs but

. e I S I | i ger et
oot APk S e il thORTELY Y B R BaR G B Baas)
theorReperi kel ®Rehat can be used for the present

i nvent i orrigtecdesshobectrbyexAnplhan sthale fofl8Bs. ),

7 Ch t al 2001), E J .
eXpr%%g?bF gngg%b %gag%%met g: ? (?996( Ca%ceruges

56: 3055- §G@PreKﬁp?lil?/%&ﬁeepraﬁmﬂ%g&)wlﬁ OENBFEVS
wheldi elkp288s«dl -iv6 FandoRboVREr SDSt-pall ya ¢ 20411 deCarder

elémg%ﬁ%l@“@@@&essé& ﬁoéﬁingThg AL AnasEnt gean be
inker-VL, wth ug Eornﬁr
E1l§rpahpat Pord théi Aot K pr eteriad SHBSTYOF o FhEa:
of E&baf.ragnents, selected |ight chain variable domains
VL are f uﬁ%rteoz;t Qﬁoﬁé)@%ﬁbafs@gb@rbpfaﬁlmi@nof g

kappa, chai n, the suitab chai n, yari abl e
R S %lﬂoaééast*bowéisf PE? ?ﬁﬁ’? r?ah
ELIG@nst ant domain CH of a human 1gG I n an exenplary

eﬂbodl rren_:tlg@fret BespERs aie HAXERE L O aﬂwelalﬁugaméﬁ(x

sequence n e
o v EScer I o8 PG 2 PEDOF PRGHE's Has t he

Corwq&eateorsa@plemdw ishilFitg.on2 ofhBRsA aih eceappirésof a
to "_I@bgftr ﬁﬁ@%ﬁf‘fl}@?ﬁﬁﬁbnwiﬂ@ Ms, and . d@{‘flat&ﬁpﬁklsgﬁt AftaLG

sed _suc a |rec l.nked.to the
TB{%JﬁﬁﬁlE%.kye%:§ﬁégzﬁfkd§§gaﬁﬂdPgs I?¥?ﬁf%%%%ﬁ%¥ séguence
Conpla¥iFOBPSSLSASVEDRVT & GTARSESYSRDVIERWAORPGKAPKLLI YSAFNR

XTG Figure 6 shows the effect of antibody

e RSB SR BT TS, QR DAY COTDYEPRTT GRSTIL B KRTVA

(ExPRIEPPSDEQLRSGT ASYYCLENNF YPREAKVQWDNAL QSGNSQESVTEQDSK
DST YSL SSHlgTlSKADY AU\ ACEY ® Hikal SSEERESHENRGEC ( SEQ | D

hl%%%hg%hggﬁ%{ J?G%&&gmﬂggﬁﬁp%ég@lq main is fused to the

ulting in the
sequence Figure 8 shows the effect of antibody

t r QM QSEARMMERGASYKY ST ASEY To T HY GVNFXAARGIKGL EYMGNY. NTY

‘E%%&BKE‘RDRﬁTﬁSL §e§;rr\“/?(rﬁ/tEL¥SLTSDDTAWYcAR%RG)ANDY\AGQGT

Figure 9 shows the effect of antibo
tréﬁE&@SfKGPSMEEMA@SSKSIS@E%#ADGEhVKBMESERMﬂVSMNSGALTSGMH

YSL YICNVNHKPSNTKVDKKVEPKSCTS
SRR S §§P@YE§§%§W t the, G term nus
i nter- chéﬁﬁ”&es&pfFﬁ%w%ﬁi gSfF§C?o?$mﬁPq£§9ﬁ¥en the t wo
trezomeshantn domeEmm INFERéndmtddbgdiles onfhanndicdy in rat

(BLRNRLLYES. O, thseprgsanty)lnvention can have

|n|t|es t o ‘human TNF th
Figure 11 shows é%e stablllty of TB-A in

different body fluids.
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di ssoci ation constants Kin a range of 0.8-10' 000 nM
In a preferred enbodi nent of the present invention the

w200s/18domM The affinity of an antibody for anP@nCHZ#G/000300

can be determ ned experinmentally using a suitable

met hod (Berzofsky et al . "Antibody-Antigen
‘Interactions”, in Fundanmental |munol ogy, Paul, W.E.,
 Ed, Raven Press: New York, NY (1992); Kuby, J

I munol ogy, W.H . Freemgn and Conpany: New York, NY )

and met hods described therein. In one aspect of the

present invention the antibodies or antibody

derivatives, especially the scFv or Fab fragnents, are

| abel ed. Moekectabl eatmabield Agt ofhea IENEatdpeci fic

anti body or antibody derivative can be acconplished by

linking it n enz [ use ih an enz

i nunoas gay FE ie%r<%ﬁ%y§€aF|%% né o??ﬁﬁﬁ@%ksay

der( Eat 54)s ,conpirdhing etimethodewaeks kdﬁnmlﬁmadthe pee son

s0 %E!Lié@d“d[d?altﬂ%% abhe b0 s@&%@pl S { &N WPra%ocol s in
n et.a John & Sons,

| muno|
Cha§665§rls%gkﬁhal8%%??%&&%/“15BeFF?Eﬁ%*ﬁ¥'?Nﬁ? Lspecific
solahiibodiasl dhuanhebodhsadér vatfvksin ithd sopbsstbbe to

ext98tect y1INF aptphaeaghowesd&e a9f né%@%ﬂfé{m@e@%ﬁ_@@% £ A)
apor echni ques

prel R B I PLoT hOti I EEIPEAL 87 Gon g IRGEn ol | ang

derPubtivéd ripaCepanyzed byy enh@nogd 8sYabilihy radi oi sot ope

5016801 oLq—tants@ecbyléMw&%c%ngz@md b@_@@nmpaoan@

SCI n n n or adl

enBCp Pt ot A S, E8r B St e su i ESS OUAR Y viy

Sal@4®tlme§r @ffe@@bi@oom&eprlvatrh*ee%rﬂneo@éuaéécb@rlzed

by angp@@ﬂa/l definsabl ¥ ege Oifvadche rph esient duaveRYy i esneadlal so

be bel e t.h fluorescent n npounds such as
Sery uoﬁ%sce|#g0dl thio é)atecufﬁgiﬁié%%gi ggoerythrln

solphye oEyamer kal F@‘éﬁ%ﬁiﬂiﬁnpﬁ t@epmtml&@ﬁy Enginp
sitkl Uedescaideen aiswd%mh@mbymmeq& gagpounds such

fra%éwéf‘]@ rhoéed lgolch'é” ool entlgﬁr Qi@tﬂrx&% 2 e eBEH{{‘aeSt er,

acri iU Sal r bellng
fraﬁﬁﬂoﬁ%ﬁfﬂﬁﬂadnCBPO?%C%Q%?%%@éeﬁe¥$ Q@Rﬂﬂ@mﬁaoﬁﬁ@l%erson
fragkwbtied fdr hheasar &ppEOIatG)baﬁ'm The tdIRs arretayail abl e

bl
anth %’%5%%%:%% bgggérﬁé ‘/énké‘BR eoryde'}é%nﬂéh t&osd abl e
derigg@)fm%%ém@dca %HBBd#E%HﬁflﬁﬁtWQRﬂﬂ}Q$§ﬁl95?%@%%Yof
D16Qheb@rﬁ&ﬁmt kavent 9oy amhetuspéed ffcalldi agnastic

humEHrﬂ@ES&%J]t' apﬂ][&ﬁ Cér%i?fn:ﬂ? erL 1.0 of nwFahH @an
| ol ogi ca e removed from a patlen anpl e

bloEBnT%.?HQﬁ?d?Nﬁat%a&F?x?%ﬁ?@&ore F ﬁQQﬁﬁiﬁpcaPl§QU|ds
inhlibkes bhwoed, TSErtimdisapleytotornesitinfinameatery9zXxudat e,

celggr eﬂﬁ@%ﬁivﬁ?gsfé‘e@ oféualyla%hﬁ fw:% ?@tDcf)@othcéﬁU@%@)ég rﬁgtn .
mough ARTBE CRee 20K (PRI G AR

accBetoni f1aorgorkTheth emvefghadnawsiddrc dlinfioneul at| on"

prob@£@1<t$s t %aﬁE%?éﬁéd:&F@ nelieh @Ee? x{nﬂ s%%tan%@géﬁ@%:nt 0
erm 1 Ol Ogl Ca | e, antl bo

90 B T e T8 PORRRYES (oSt Ve FPUBPRA (ve, and

beiphi bhnleohibai B m@G%@@Mt iLonker C@E}Qoﬁénﬂ@ Wich are toxic

reshotéheisubj eeks 40 WG otehend afdBileatcieon woul d be

DIVLTQSPSSLSASVGDRVILTCTASQSVSNDVVWYQORPGKAPKRLIYSAFNRYTG
VPSRESGSGSGTEFTLTISSLQPEDVAVYYCQODYNSPRTFGQGTKLEVKRGGGGSG



10

15

20

25

30

35

adm ni stered. "Pharmaceutically acceptabl e" excipients
(vehicles, additives) are those which can reasonably

wheooadsiond stered to a subject mamual to provi dBCEOH2006/000300

effective dose of the active ingredient enployed. A
‘"stable" fornmulation is one in which the antibody or
'anti body derivative therein essentially retains its

physi cal stability and/or chenical stability and/or

bi ol ogi cal activity uponsstorage. Various analytica
techni ques for neasuring protein stability are

S BB AR e SR gl e

GLEW/HG‘&ENTWrYADWEDRVWD?@rIETVWEMSLWAVH@@%R and
cDANOMRSQGTIAITVARY . (sBougp Ded i veiky Revio 100+ 2%000p(#698) ,
for exanple, St abl ity can be neasured at a sel ected
tenperature for a selected time period. Preferably,
saighacForanilidtddon biegngt ablledaflBrBont Behpervat §Ped( about
yle@@sclﬂ Mot&hrﬂ@x@r@@él@{ (raast 33) popih adihaebst abd e

bo C.far t 1 year for at least 2
Speffjég%%a u%i éir rﬁ)q%e ?Ejﬁ rrul ation is preferably

stabl e f &lenegi ngof @%@azzimgm( eptikody ,ox ARtELPdEANnd
dert Gavi g ﬂfatt he f Ql) whﬁfiﬁmmyaspwpﬂhyc Qo rabt hBoOcky
TrdET VR Ve g Tt %5 Y § Cgﬁlgﬁa@fﬂéﬁént' n a
pha nacedilca atl on IP | OWs no si gns of
ProgygE eefatdnsh ptﬁrlé‘?éucﬁﬁ% i &RdPepPclericuridt V8 upon -
(1i¥) Spakfexianitlat iseabdé ol waedLdrasl argiagmaoeuas-

ght at tar V. xcl usi on
calﬁ?gﬁéﬁgr api#\élm e %?Jbo g?gggilﬁ Y dgﬁvat ive
suffigiaphsy i éﬁ@‘h‘nn&g?n%‘ifaﬁ ICPFPEOPHS Y W@ﬁ&c@ﬁ%? cal
solhbltm.lt;atamn bdsft theighemicalingt abatadyemdistacgi ven tinme

sou'gﬁtslgfhf A gf '%%e%?&zﬁé%f}é ﬁenﬁhgeé@e@s t apgt bkésér@é ain

activit efined bel ow Chem cal

lnv@?éb?‘llll?lipvd‘cﬂ?sbé‘ §§9%%%%ed fW gbt 8eti Wy BYF d8anti fyi ng
optehenecdatdy tald eretddifatimn off the proteiim (Eheém cabn

scF@'5ﬁ£9%6§y‘dH%@ﬂl%&95V§a§iKﬂJﬂﬁﬁgftﬁahkﬂq Q%nged by .

cli ggrb g h can Cge eval uat ed_usj ng si z$ %? usi on
(ERFermt dgr&pRy t° SE-PAEE (3Rd/ oY 1Y’ﬂa‘tzr Sag815¥ed A aser
A. desosptuorcd afi Z&-Rohs tdimenoby- SEQiI JhtNareds This
ant§BSQ%rP§TE§1{Ml( MALRLA TR, '@ablgoﬁn§xm}:ﬁe @hgivd ypes

em cal, alteration inclu teratloB(eg

e
Sat&ééﬁ???% S5 BOGP 6 SFEa 88 |% clfr E&n”be
coldvaFuat eth)by angn-iéxdhahgetc Ialgenag@m aﬁhﬂ 880 - ekl e.

binBn n&hm&rls@ﬁklsb@&yaldﬂ irwabi ¥ e "dedallRet] t §ith
gfo og %a activity" in a pharmaceuti cal formul at i on,
3 Kot ofpy

og| cal activity of the antibody at a given
time i s vihehipreapnbt imGwtiant al v tHe osgEsVbfaithe
VH aaqayhc@é dd1e vidolregi cade as@tqwhws exid Hirfrednatetihe
in a lOL‘lS W har %%%%tl?g ntf %{U.qg _'fa.tOII’lgn Qir e@?(rgd as
g%: Fm ne S0 fan ant for exanpl e.
posdheps "Hi &%lf@émeH@¥¥Wﬁ Wi a§§29§ E{i*'oruparjﬂol BdBfes are
posekabns aired:Héerf_&IaﬂlekJSJ:]@be By hhsetiesd £ "tdumdmeant that

accegﬁa{:% ”‘Q c%ﬁg bOLSY Gk aR@8, Ess8N LAllaX L P, SaME
frameworks more TB~-B~-1like, i.e. more like SEQ ID NO:3 for
VL or SEQ ID NO:4 for VH. An scFv antibody comprising a

VL domain of the sequence SEQ ID NO:11 and a VH domain of
the sequence SEQ ID NO:4, linked by the (GGGGS)as linker,

is called TB-B R46L because it differs only at position
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human bl ood. Isotonic fornmulations will generally have
an osnotic pressure fromabout 250 to 350 nmOsm

WO e@bosioe3 ty can be nmeasured using a vapor preBGTICH2@6/000300

ice-freezing type osnoneter, for exanple.A "polyol" is
a substance with multiple hydroxyl groups, and
~includes sugars (reducing and nonreduci ng sugars),
“ sugar al cohols and sugar acids. Preferred polyols
herein have a mol ecul ar wei ght which is |ess than
about 600 kD (e. g in tﬁe range fron1about 120 to
about 400 kD “reduci ng_sugar" is _one m@
46 %%ﬁﬁaﬁﬁ§maTﬁéﬁ1é@éﬁ&Ptﬁﬁéﬁpt? RdfiPedlitt i ons
stiDI Haagbodovahéhtd yrwipehthysi povands GNRer Té%%do@r oups
o) ! | T Ots%'gﬁéséydu@at NoR- heAHEE NYr SUGRIesi $nORe-hi ch

es nat “have these properties of a gceguckﬂ% ggear
R46Ex}’aﬁ?*ﬂrﬂté§7eoit°r%%ﬁlrr?é’rse&§8it§ PR PTG E c3
limtal t@sehahaet ose, tler akirnebée grzoige,freimpwsek. r hanmose,

gal act osg,and, gl 4693Q; e%@duﬁé?r{jcu@fnghéuﬁ%%ﬂ@d ude
sucr ose, trehal ose, sorbose, ezHgse and raffi nose

inventiyihiondy, Sx§ete ott déDPJ?tlﬁrP?Ullt Y2 -C8P, 2€%r bi t ol
intaddh @y derol Var en@kanplties refiesengey §8h8l sThe\ s t o

pre%gga&i%%%%§w EQe§é%ﬂdH§su§%r Lot S ug@nate apd netallic
alts £

her eo Wher e |t IS red .t hat th

Post iR dri 6f-i 85f r bzt RAG g?a’é‘?%qnt hé?‘nﬁlofl i's

pospteder dldl,y 16ne2&hi £&h ddes 6Aot 7€r y7sﬂt,al7l2|,zé3at7$:r ezi ng

79, t@ﬁpﬂ@tﬂi@e%fc%@ LY pgs)l_t§b|§£] éf@tnuh‘begéﬁt abilizes
t he antlbo% in the forrrultg on. Non-.re Uci ngdﬁuegars

accgptiPrhda 0B B RHH 1Y éffal 88 e %? rfcn Pefefte

amipol yolds Isebekhtuiniete tarehareferdeihgiy éﬁfer red over

“coﬁé‘&f%vebecé,@s@u@rﬁ dhe %H@efépla&dwfaanﬁosaabcﬁé ity of - - -

trehal ose. e
arebﬂ‘??eerséﬁl%glruwo%r? ]ia%lé’m s?% l(: eanntlcglll % pﬁe%y t he
coraetpariioly Emgnackel b ceshf ugat @< FfpEnEREIS  The
Forbgﬁrﬁﬁlfof a7kl s£i vy et |'I®4-Ahaf3nab@|'d:hdhgtehletban"ge4zfsg om

about out e u to
it JpoRteEs: L Brr]'tal)Stbut ef agljg/ %l}s/be; ‘?ﬁn%?&? out 5. 0.
anoEkanpar@sloofacwf Véks Stwatla\m L-eont rfkﬂn“Pﬁéaﬁl—FJr‘?th s
chal ANgEcH NG uvdaraget:eﬁﬁ; (ie @n seahpie adetat e)
“cosggcva aitvee Hoagc ?u%@tigﬁgimt eE)am:ng. chfaérﬁno

H % rate ot her organi c aCIg fers
aud\hféqa%l@efsf é‘éfénﬁhwﬂsltadblsédﬁo?}iﬁ&%% i 28 l8es5PT ed, the
“cobgéfeatmﬁe"prsebetablhmm aghasphiatereilmn have been
defghé&n@wh%g oGl SEOAG A btd?%c COMSxInalnst R, P eSENt

eutica ective anp of an
raht:%%b%lysﬁe éﬁ?ﬁﬁ%d&'dgrl'vé}??}&%r?%‘? %30 San® am)unt
chaehfechi we isn TheYpreventoinepobdar tidd mevatinef (&, ddsorder

v, gor rthe tyeat ﬁﬁpt ]Qétmr%ch@s aNdd Qqﬁxn@r (@nty pody

érivative is effective. - I?ease/ sor der is any
it f

andc gRENE High gt Chettd %ngf' bm% Bt r%ﬁ?dvm th the
conahatirboie arhaagei bedyhderdivaLi ge. pThitsiamnEBudér ekatoni ¢

v lénéﬂgﬁégcﬁ Y sordersy O(SE@ %@aﬁészw%ﬂid;lon@ tb@@eID

pat hol ogi cal conditions g di s(pose manmal to
NO:t Ré) i BOVHE" /i ﬁnqﬁ%%ﬁ%rll\l pt €4%IVA n|S\/eé:Va| %V%
chaogapouid vilsi &8 3Eanwibech ricl @@eulmerd tHeEf gr RhRRYE O t O
CDR§§S§Ué!ENjﬂb,f%QHC§n VH with V79A. Another

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.
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bacterial action therein, thus facilitating the
production of a nmulti-use fornulation, for exanple.
waE@anb®ws3 of potential preservatives include PCT/CH2006/000300
oct adecyl di met hyl benzyl anmoni um chl ori de,
hexamet honi um chl ori de, benzal koni um chl ori de (a
m xture of al kyl benzyl di net hyl ammoni um chl ori des in
'which the al kyl groups are |ong-chain conpounds) , and
benzet honi um chl ori de. her types of preservatives
i nclude aromati c al cohol's such as phenol, butyl and
benzyl al cohol, alk ens ,such a neth Qr
propyl pyPﬁ%eRFeﬁﬁﬂ%égthng eSO nSFlacyCTh canol
are3RPENt@NGI6TSand Vi Gres&l430The Mesttopief éFrred A in
va . PLESE MAtdve  Beg & d %h@%ﬁéé" a2l gohnl/L7Theopr esent

|nvent|on al so provid armaceut i.cal go§p03|t|ons
od

AT6ELFHPIF it éfHonéc ¥ O&ﬁ?? bOYrRS or %a
seqUentyatiive canpoahckssattioget beew thmbattlloéagf %

indgﬁgc?' %%OQQELM accepabl-g1cal ried Hsuexei Pk esdne
ar naceut 1 cal WB?SItIOEE My co rese rfeor exanpl e,
of BREMFLHTIE WBflﬁaE PET[ &G Héufral “Buffered

folsaksne or phosphate buffered saline) , ethanol,

m neral  ajgh, IMG@@I@IO'& T@LA 5 Gk ARy hwﬂasnl fiaoxi de,
carbohydrates (e.

ose or
dext rans) HBHW?351 6‘0 eﬁﬁ% van?ggy
polypeptm@@sIDrNQuﬁGuf gérasﬂsERﬂﬁéﬁﬂZ@Iygﬁn% H70/172)
ant i oxi dagbsypChel At HT@Ba@eﬁtm&tmms EBTA ©76/77)
gl ut at hi gne r rya above,
ot her acﬁﬁ@e%ﬁqgséﬁfe %g éa%—%géRﬁk %ggi be
i ncl uded SER TReNPIAY ad8udi bak 6 TDNIEs ‘ﬁtﬁéﬁ provi ded
herein. Apgakbi g6:16 a@uhsLaﬂ@B (1B may) be
associ at d Mﬁth n an y r [ve

prior to |on or t he
menpwppegevrbqumnmsomw e sctoa@rlrl?tﬂy%?h tﬁftya\?é. E8Bility of
abovReneerpsind viCabrhens. for use within such

formul ations_a ral b gﬁ@; I apd may al so

" be b|oded&h&aﬁ%gegd%?ﬁgg%édl%ﬁ§8 Ih%f&eiag
premenbyaheention wiEt VY adrthVinsPB P2 sCs JaT Aaéﬂ&e?%rﬁ
arcAlsRURENe§ 6s1Gn, tlﬁblﬁaﬂh@rVIbQibm&)l oBgIB-ed bsTon ID.

ptide | agehag.igle gh as

NO: gnﬁﬁoﬁ%% raﬁiéﬁéﬁ Qﬁ gﬁ%ﬁegf.ﬁé éﬁ%@ al so
NO:i4ncl adetke|Vld dé’ﬁlﬁbér?fn%q eBu (SFQ %BchN%s 'bé&ds and
conmlel(eapaitm clres veodaphash ngf, TBeR éXBOpIR, NQEyl dvtat e

C%O:p¥f éc@te?nboﬁglngny @i{% 's%%f%@egl V@Péi&l%) obtained
acry ate, |atex, , cellgg Qr. dex%rag
in v PEEF HE SERECERE CohibatiadCPRCS dar iy
sequelcedbsng TmvalceA, boadmh@uﬁeunhéhed$¢¥ﬂnﬂ9¢l@PdW$% a
A keEq gfgumo 12noggoy§l@pt dEot QbaC]_t]d)Oj_’B )or admf xture.
armaceut| ca [ form ny
resRRstoFeL At es%ﬁgggggg djrﬁrﬁﬁeﬁ %5& i T ncaé{tmggll QE'}&‘
excheamel ef &opliwdhne trak, m@GsaWdrpéb%hicoﬂ-ﬁar@ﬁgéFal :
or aeq;\g fcﬁ'a["é]écﬂ Oa?nlrﬂon aEeHq! ashﬁhi&ﬂﬁﬁ@ Hend&x tﬁﬁ‘r’@gﬁh_bb@ﬁﬁ
ormsuitab or_oral,_.use a r uc
moRd PEL T G aT S S o Cp AOTerE Tt FBEhes,
seduarerg 68GG S (RESES ) 8r §EQyI%@§béﬁéléﬁSPr%ﬁ%ﬁ%W%Ib|e

powders. Oft nga%liE@Sm@mH sinen schps doorersoftrecapsul es,

J.n'\?erntsl%rnu comblne VL, or VH domains of TB-B-like

seguences. with VH or VL domains of. TB-A- like sequences,
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elixirs. Wthin yet other enbodi nents, conpositions

provi ded herein may be fornul ated as a | yophilizate.
wab@etizroms par ent eral as used herein includes PCT/CH2006/000300

subcut aneous, intradermal, intravascular (e.g.,

I ntravenous), intranuscular, spinal, -intracranial,

intrathecal and intraperitoneal injection, as well as
~'any sinmlar injection or infusion technique.

Conposi tions intended fqr oral use may be prepared

according to any nethod known to the art for

t hemanuf act ure_of pharmaceuti QsSi ti ons and nmay
wheg8RY af B Ri& 87 1T €"Hgeh %E‘agcsggﬁ Sesq SWeetefii i ng agents,
clobkavir i g agentsan cod mhen@tagént and preserving

agent s inpokder aﬁ&r&rroiblre@e@p@@aémmm@ﬂtpaf arabl e
reparati s Tabl ets contai,n the, gct vechngreéjl ent in

Preaa XtUFE % OPRyRT S16G CAIPY ASEpieds §"ERETpi%dht s
thet ABR we®igws dbtke -4 V& anddbacYiireayencabl e®s. Such

mat&XCLRE eé‘glsrés@)%hé!gﬁg dmexanpkep ré&ﬁfﬂ i6i kyents I(e g.,
ci.um car bona n 0 i um

Selﬁﬁjbgf)h%ﬁcéue&'ce%ég%nf%ﬁ@ g]hﬁge?g grcg/hou %f%:bngsanl‘\f ¢

or @EQi Db iP5 of HjerMucH ergfereefnase ahenger Ak gt c

of @Yy, d%f&gl :ﬂ@bé‘ﬁﬁf‘:&: {we @Dmaﬁtaﬁ@mr oel abkB QCDR2

ubri cat i a nesju

o EBRE) AvelMIG ok oS PR OEY oot o FRINE: T be

VL gageanews GiEQ ﬁ@yN%X/OIb§E<§béPeHOb§ ¥rb\AT ttBehWi ques to

seqd€ha¥s %ﬁ@ ntpegbad & ok ¥ apSAoPDd| Ofedgedtheely.

gastr oi ntIenstal n?{1 fract %gd tgrﬁgggym&r O\élfdghg sust ai ned
ongepr 8 0

acti on ovér a perio [ exa a tinme del ay
prefaperiayesuch ééengyo%ﬁ%HeW%ﬁo%@r%ﬁ Oor26gPij’c%$@/IID
NO: dnswaé@mrr&iywbehem oyedeqhensul sitd ams NDeROOral ‘use

yet, ﬁxoéh reﬂ%r%égnérﬁ%doﬁ%e%f 959%@%&5%%@8%9&1%3{ ein

e” act 'S m X an i nert
thedVFuéﬁ‘ﬁue(féieg st Qc &P cYRih cdr I5GRRE_SA catidi (PpKbsphat e or
seqkdftéd)sSeq D as:s0fbr galatribpnNoapsul es wherei n the

active ingre 5%{7 :.]\Sngno%e@har ag?&@ss%rdg QQq@éAcéEEd' um

{e.g., peanu in or iveoll) .
maYAé@e@%bﬂsrL%dpé’ﬁ§Poﬁ%y %t‘%ﬁ% dEAELantt oty SGreRanRtT body
deri vat i djleatadot xithy @reistht ekeveitenins asai t abl e for

ant&lasdﬁggu;r?&ta%gbg& aﬂyaeg%éatgusgﬁngam%uléugﬂ or VH

exmgl ent's include suspendin gents 9 o sodi um
PolyBPBBXYBL RANGEPT hasR, ar}?é%oﬁgﬁe | iﬁ%s?e ©
frahydnopr opylmet kykeebf LHadse ansddpdieal ¢ ﬁatlected VL

domQQ yefaﬂxéé%{lﬁmleadeae? I%M@ctt@agaﬁa@&rhbﬁnqngam@@@m a)
or 1396 Sr 2PF b cdurr et e ho s bEt e etrus; ofiithe

artc@mdéasartcprmlsmsodﬂcr@@fteain Géﬁﬁijl anenoxicdd with fatty
seq@@hgésts&f:r\%aaﬁﬁtaﬁtgo{:ﬂ@ﬁ@ﬁ hyhegep §é§@f@£en&@?ﬂz@éh§@t tion
oducts of .e ene ox chain aliphatic
of g?‘@oﬂﬁ??’%éﬁ"ﬁé%éﬁ? aadeec%gtc;#yl‘le% OXYcet ang1
sequendensat @l (proditt sdofi vathyEeFEQ kR W wilhiparti al
use@st Bhe *@lﬂla\h@c@ EEomj aietpéa&.%l dgcantsa gusiibok such as

oxyet h mn l e co nsati on
(8] g?(’)éﬁﬁt%t ‘:‘Ty ﬁﬁg[ﬁ: o&?cde .%g gca%h%rcart?g esters
90:@dhhvedis s &hhﬁatiynla%ﬁsdéihéﬁdchéxm d#s%ﬁy’érﬁ@l%s such
pre@8npO} ¥4 AW LNa r&08bs d A BYOh Bt BIn e tAQUEOYSIIS) ,

protdSROOSE O, TRY 731 SCS A 38 . ON%00T) Y. 5.
Immunol. 31:94-106, Hu et al. (1996), Cancer Res.
56:3055-3061, Kipriyanov et al. (1999), J. Mol. Biol.
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preservatives-, for exanple ethyl or n-propyl p -

hydr oxybenzoate, one or nore col oring agents, one or
woreeoe/1810i3 avori ng agents, and one or nore sweeP@&NCHZ006/000300

agents, such as sucrose or saccharin. Syrups and

elixirs may be fornulated with sweetening agents, such
' as glycerol, propylene glycol, sorbitol, or sucrose.

Such formul ati ons nmay al so conpri se one. or nore

denul cent s, preservatlvqg 5 flavoring agents, and/or

coloring agents. O ly suSpensions may be fornul ated by

suspendi ng the active |ngred|ents in a ve%et bl e oi
293¢glgpo &rrgep? | et gt ve 29P1) - Se¥AHE dPBr - coconut
Imm@hbyherr. i50: 61H59erzmecnﬂram@emeas ¢amuhajepahatfvmr The
lln9a9|¢ﬁ<§p§@ﬁg§hgg§ @@yvﬁgﬁﬁﬂh@ 2okl ckeni-ng, 896Nt such

beeswax paraffin, or cetyl alcoho
belE&e%@%ﬁFﬁééﬁﬁéﬁt%nesuch as those set forth above,

and/ or flTavehenge sgent Fabmyrbgremiviedetlocpedvl dmt
chaPAl %Qpélbg ord%kna&)ﬁgp@ﬁ agfeo%se§u‘§8 Ss ReRsi-aRs may be

preserve addi ti gn of ? _OXIdﬁﬁt such as
regé@%o‘?%@c héjé‘}a(ﬂl IE) 5%1%?@0613&%0\%8% 8 gf?d SYr&AGEe
heasyltﬁﬁﬂmaﬁanlapﬂepaomaimH1VH=aan dgsedus shepEnsson by

EQ?mf%Eht'dHﬁsQanﬁésmaJH*@ﬁld%ftthé54ﬂ\mgelngﬁegﬁent in

amxture wth a ersi ng or we

eX@§B%i%#kﬁWﬁf@ﬁ$€ﬁF Ghabon @B oG mbFLeh B G o Os: P
Cx Sunéablledithpessingnos S tIDnYOagyemsd dig SHEpendi ng

dom@gﬁn&§e<§rt% xeERLLEE %@Wa@@%@gﬁéﬁ@@dﬁ\és@ﬁbl oned
above. |t|on2% e?C|p| %ﬁ fgr exa Ie %meeﬁgylng

SeqFFﬁ%%r? Hh 8 L3t of thy Rg&Tl's, *Hef H1SS B predent. 5

fra@hantmmhﬁnaMﬁakheoﬁpogmd|Wﬁu§0maynalgﬁ Beh arenhes¢dr m of

sucﬁ'khatnﬂﬂﬁhﬁfdoﬁgyhSi@ﬂﬁux%ﬁ@yoﬁhﬁk&faiﬁtﬂéyhbﬁa@ §
et abl e arachls 0|I)

g.
kapBﬁ]ﬁ%?%ﬁaQﬁldqﬁélﬂ t??%ﬁﬁﬁ? araggl njSeor a mxture
thereof. Suitable enuIS|fy|ng agents include
DIVRAbYP 81, YL CINRIT RYCIASES {SNDY VIl Y QURP QI A TGS APNRT TG

VPS&%%%@&%ﬁiéPTHq&%?@ﬁEEBVAQQ¥é§§?§&EbﬂgFééy%%ﬁ%§%h9§%%%§ 9.
VEIFeP P QLY FIRSVACT MR FHRRE Y HERNLBRFC NS@W dFEREesPST

YSL%STQTLsﬁ%ﬁiEHHvanDEOTE@GEQSPVT&BGNR@mﬂensat|on product s
Sﬁ%: ﬁaﬁé'fﬁs E%rﬁ %’ved fromfatty acids and hexitol

OXI ' polyoxyeth | ene sorbitan
rmnoleateiﬂ)ﬂd thf Eﬁmﬁ@ﬁ%ﬁ@ gy TBFeS & £érdhe or nore
conSWeet edvigi rana@Han , f Faymoriing agenhs seddence
phar maceuti cal conposition nay be prepared as a
sterile |Q%§§%%ble aqueous or oleaglnous Sus ension in

QVORNRE RRETIEK KABEF A G e i HY VYRR RN G C e N A h s
PTY@OEEEDRFT&SBETSASEUYMEBT&ﬂﬂdﬂﬂTAyugp@REEﬁDAmDYﬂGQSﬁM@@d

vsSABTkﬁﬁsV@¥EA¥§%KS§E@ETﬁﬂﬁéﬂﬂ%%EW%bQﬁvf@%@ﬂ%%A&@éGVh@@@d
accordin sing suitab gﬁghgper5|ng,

AL SR HE ST SR O SRR T AU G EHShe ¢+ hose

(SEgeADI §Oezk HIpVI®. NAmDbhy. t he accept abl e vehicl es and
sol vent s that nay be enpl oyed are water, 1, 3-

but anedi - nger's, solution and |SQto di u
chl ori de pStO|tl§]lel SgteTrPﬂrﬁifdl ArohPtet ey e &FFQig %ﬁ l's

bringg i1s formed between the two constant domains.

The antibodies or antibody derivatives of the
present invention can have affinities to human TNFa with
dissociation constants Kgq in a range of 0.8-10'000 nM. In
a preferred embodiment of the present invention the Kq is
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<10, BPaalie G DALY abpret O WERY. B 71 e §n?anv%uch

be enpl oyed as a sol vent or suspendi ng nmedi um For
this purpose any bland fixed oil may be enpl oyed,

w0 p@bastionyy synt heti c nono- or diglycerides . |PCT/CH2006/000300

addition, fatty acids such as oleic acid my be used
in the preparation of injectible conpositions, and
adj uvants such as | ocal anesthetics, preservatives
and/ or buffering agents can be dissolved in the
vehi cl e.. Pharmaceuti cal,conpositions may be
formul ated as sustained rel ease formul ations U.

detbonimdtd:gres imaytgkhenaing beSpFé§%&QHFQP@0ﬁg wel |
(Be%QQiﬂQ]qF eahnal, o8y ansb AAMHH gkar @ﬂt@ﬁ’icﬂl@nsexaﬂﬁl €,
gctal r subcut.an ous | t%§I E@%
F”“ﬁﬁﬁ?ﬁﬁ? tiBRDRL OFRe et &d targgt Tt rrlers for
YorkseNWw t¥H932)su&hbpr n@il atimms laog, bil ot orfraembheandnd may

ConPhA: Q@ev\p'ﬁ)@?{gr @?abl £d meecfh%e@bhas&p_ﬁoéoprtmh:amon
provi des a relativel con tant | evel 9h

rel ease. TTh8 EndREC SnPF%%ﬁV:6PV§nF%Body
antdepdyaﬁ|Qﬂaantnbadme@emuwaﬁuveaISQSP%wxﬁ&iM'ébéagéFV

or %gﬁnykfgr%&&sdeege%amt f&&e@ﬁ?ﬁ]&é gl,aﬂe{langu bf of

an 1 ONn rate n, ctLe uratl on. Q
TNE BB SRE tn T o PO RIS B ESRRe  S6TaBE (o be
accompat etk drbyplévshtedit At idsodyzore afry bsdy Ldepivat i ves
enz@,ﬁevmﬁ\%ms@r_yn 81 R) O8N Ayt -adnk ol SirenedsoRbait

25533 PRt (ATERoYES AGRECURIR! ko0 L RS Lol

ser
skiftyaphin cidid @uré;r ﬁﬁfe@%qmm%lcllﬁflrana Jf%ta%C@lér iBrine)
Innfufdl oy $, Seifiigehest 4D, dm@cmahywbmgd ¢ soh¥Faoang. -

prevent gy LONLBLL. INGS asaQci Al e JigasgpLdi st ders.

A dose i s consi der ed be e results in
antgbgpseeren NG 1paeY efer Herdfics  adtdbs RIBER ReFRI n.
detReef enreqd Syustghi ﬁhdo&&s dfa;iggllﬁlimmm&bimﬁayO 1ngto

1 [N o]

R@ggga? £9 @ga?ngleébégggzgge afy ﬂgbggan@ %gg@fu%
an%lBéPC]él%%Je%trg’eﬁé‘r %PF?C%%%%BQV sNorigh ffiﬂl&aﬁﬁgher
puHlidnihgt cavengusNdpsesloTie ameuntdbdisoitdpeodynabe
det%%ttégolg‘_y der u\é%t bye,t ug%egogp'i]esci:l%ﬁlﬂlgbfon

carrier - materials to uce E% E%ﬁg orm wi
coupgey %p%ﬁcﬁ%é’réﬁéﬁgﬁ@%osptarttﬁéﬁ ’alié
isqrapbk catar’motiel of*adni‘aj sandtimferBodngé Linit forns

wi Il genqrh%l 'aiﬁtEBB&@éé“ oqeta\ﬁﬁgﬁoa{foé‘%ﬁ%lﬂlvés g the
about 500 ng of an ctlve in 8glent ZEharnaceu i ca

PrESERGoLPY RN g7 b 5%&?&&@& '+ EA TP “ESRAP T ons

lalhedgponseneourgisasuaht @ othumresgrthbodyo dedoyaneye,
rhddia?n@ﬁée?pﬂ&ow@thrlga%ﬂg%d yﬁﬂ?hmgﬁmpmocyanln,

1 t10ns ude a contain
SRR R b RS e ConLal ner HObd R Res oy
cerdeciorptings gncleser i brthder QS@lamélmhetfrhﬁd—’Pmﬁéc( e.g.,

acﬂl%ltiﬁh.hlﬂgésﬁélm GatibRgot hadridieicantai pechCEpostéion is
be used for treating a di sease/ di sorder responsive
81i&fone anti body or antibody derivative follow ng
adni ni st rlsetbiedAngnarhedgimdtdnr. Fheteerlisvedreyedt

kncW itBOgNe detdvat iskes18d ihehe art. For example, they

are available from Using Antibodies: A Laboratory Manual:
Portable Protocol NO.I (Harlow, E. and Lane, D., 1998).
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present invention can also be chemcally nodified.
Preferred nodi fying groups are polyners, for exanple
wa@pooepsioehal |y substituted strai ght or brancheRCT/OHRIV6/000300
pol yal kene, pol yal kenyl ene, or pol yoxyal kyl ene pol yner
or a branched or unbranched pol ysacchari de. Such
reffector group may increase the half -live of the
anti body in vivo. Particul ar exanples of synthetic
pol ymers i ncl ude option% |y substituted straight or
branched chain poly (ethyl eneglycol) (PEG, poly
(propyleneg {col) pol.y (vinylalcohol) or derlvatlves
t her eof . LPRPL PR AR BRSLERaPT YA HCRAM AGZDBR ikt ©
theipcém@htlunmensepnam@d(uaefudeibra@;agﬂqat@gepu:woses,
in gsa&waﬂa\&e ettasw&t ofT'ﬁaE@I 18 9fpidie,ARLY MBLySBY D

ari ed eS|re but w | generall be in an aﬁsrage
rengBrdctA® werGhent arfgy fSFB%l 06PRE 9 9G0BHER. “Hb
usebpcal g appldloat.ceh fherds ﬂh&eahlb@@dwwﬂ$mde$ygm@d to

urlggnelﬁf&éﬁﬂét%§geexﬁﬂégﬁg;% Lred-g0L el anwei ght of the

mer I's aro mer nol ecul e can be

amnéPFh%h%]dﬂtdo EhE1ames k?di};fac OisalilﬂffiY qARRESr 02 Rfeth

1ik€; t er minedolendcol $iexikensf fagnmént s hisavgtebhionvia a
covalently linked hinge peptide as described in
W00194585. Reoardlno the attachnent of PEG nvieti es,
ref er enceZfsng Gl “Fathyenegl ycol ) Chen1stry,
B|otechn@h@gnmaiozwmiﬂﬂeowedmcaph¢¥mﬂqemaupehs 1992, J

formu@&%i&@"hﬁﬁ%&% tg repé%d@&%ﬂbpﬁﬁ§§h &ﬁ%ﬁ)@%&cﬁnd

'Bi oconj ugat,i on. Pro pl Tec ues fo he
LorE Bfied? %“§5|5H8eglgiqgﬁﬁ§i ﬁ# a8 %%%¥
or @nowa¢yuﬂan;Netsvehkmvbﬁnﬂneqpnepa@%&y(ﬁfﬁ@ﬁt@ﬁé, and
whlEﬁrHHﬁ@Eiﬂ”hOAEH@EtQéﬁgﬁﬂdﬁﬁpéﬁeﬁﬁstﬁ%ﬁéﬂ“dr@oﬁﬁxﬂé to
theant# %% rlvgglge %éﬁﬁﬁ? st _as. gu r.i bed above, the
pRaPHE £6r WUt at3on —Conpri ST hg ﬁi i s prepar ed.
adnipésetedodypPhpsmpectioralllat egchnsahbt" EeiridgbFect ed
(veh@cPéd Oraddienhiek) zaié Othowed whhenf @&Méﬁs’o@lﬁbmff be

ot LIS S Bubde AR oL pr Lo hseEL e

antl eriva |ve ornu ation
doseso@intkmtddcdy fragedinnt suekoxsdan scFv The

t her apeuts ogkhylef fRahtiaagetnis odnand badyhptiesent in
antﬁﬁgd%oéfngn % Iﬁef&%éﬁf@ gﬂegg % %égghtlgﬁgyaccount

esire unes an
retadfEni &% rEé’tYiSéﬁ’alf sFaleideihy endépsnthadminalo Sfaﬁg}%ﬁYt 0
andgdbeubiSloaman acpiefey allon kremmabowaficmsny/ nl -

ana%geygaﬁg%(nq‘ %gdfag@%ﬁea%%apagwté{m RQYt 2 gr._gém

IS an exenpla y an
AN e C RN L W%é%u?n
Prokeﬁﬁubfmg(nehuvepyepa¢iﬂtGmonwhmseng Tdme Eant, i Medyebr

Dekg{@%' bﬁﬁ'é/ degdhyvabiye hhy a - @Jdbeuf f(?é@ﬁ) %&J&JhbgesThﬁ

fer of this invention E he raggf from
Adva | BEES PH KL EEY - 65O 2pgr egigeré Py fr %:8 to
StazbdutyScdn l’@nmearesrecpreei er &ellpchad wempiereftuabolicr 5 0.
sel@éegal £5n ele%taer Srd idtaphiyl | tﬁ@nféﬁﬁumaoaw thin
taé i S range |nc u etacet g& o |u agg; sé
stadlecPhat &% JEEREE %’Bedl 0
at Riesttdl mnentdi Bndt er astchldtchert @bgam%—&aci?df@mf#ters The
least 1 year for at least 2 years. Furthermore, the

formulation is preferably stable following freezing (to,

e.g., -70° C) and thawing of the formulation.
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buffer concentration can be fromabout 1 nMto about
50 piM preferably fromabout 5 mMMto about 30 nmM

waoelepensionyy, for exanple, on the buffer and thePdESHR@E/000300

isotonicity of 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, is included in the fornulation. In preferred
enbodi nents, the fornul %l on does not contain a
tonici fying amount of a“Salt. such as sodi um chl ori de,
as this may cause the antibody or antibody derjvative
to preci gt aRELRAAY AT A&V 1PESYI EeTHadKiVEat FORAHIS | ow
it spbhybicfr efmnried tenbodi areregmatket pehly dormslation

if 1gn£ﬁ §Hﬂ9§§g%%rofsﬁégﬁéﬁaéﬁé%FOﬁﬁeQIpEHA%H%hoéﬁd/JPe.

IS a or nul atlonln an%ﬁ?
denﬁrﬁyr%wn WRIR Véspatt STV IR 198sPE et 10 EFty of
cla&ﬂEyf Oéﬁlés’ltmdé&urBﬂelﬁﬁrtﬁbll)&ghhe saqueetind ornbyasion is

[ ni ase suitable concentrations of the
excll &rcjt)r% \Q% ation are in the range from about

1%to ab@t}i’t aIlS%JWﬁW O AT EPRBY y AP R YHE Pan g8t #1¥n
itsabaghi2dh t@ca&b_alit:yIO%V\ﬂm@hafmracemamph?e fddomdeeion,
16 QABCLEONI & 0o dIUIQLED! & FOIIMYAL kofs MBuGhsenbe

nount pol yaol_ added 9 alte

thewPrREEER pb CE 1CRESFOF e ct drt WEEGAT Jo‘fy ?br%é’ 88%96{
actE@r&tgxaﬁpdieeﬁlraad deebwanthticfl atabhbsEacclzar bde (e. g.

g@gghﬂ B%)dé@% é&%gagﬁad &:9!‘5&%}1%@; Eﬁeﬁléjdlsl%ﬁ%fﬂﬁé'rg@

al oSe) surfactant is also added to

foxPﬁeogthﬁoﬂﬁPt&lnanFPB‘Bﬂ‘f/a]de%]lt\%ta VB8R BRI 8.
sizExenplat yaisiumnf act.gnt slippingle whdehonde urcfadtaned
wesSh8:88 DOLYOLIRL Aol Sorplysertatass 20a/ag e o
oxaners (e g pal oxaner Ta8) .. The ampunt of
maté”&?“raé?éﬁ*fe FLi S8Rt Hat |1"tl Pgaﬁ%es S59Fegati on
flightt hessospedttatcestant (WA / Wi MSodyLderdsparileée and/ or

OtH@%nE9?é§SofrﬁhéH¥bE§th@ﬂeﬁgtiBﬂwih@Qhaée@hdﬂ@ethe
ation and/ or reduces adsor n., For a%xa

tl

altte?f@téa’Ff A2t BNtO TRy B8 pF R st l%t Re TS TIX | n an
whigimgat beoew@bmnedowoi%t@cc&mg@ ghs%atm%a@habl y
Fod QAmahaut 0.005% to about 0.2% and rmst pr ef er abl y

fromabo o to about %0 Ino rrtq

f or nul at Hzé{h a&%ﬁégdﬁs Ifhaenta%cc))\](/ﬂ dFﬁéY} va 9@{;%}3{3&8
ity bleloghtibouft o tarit mo@lypfePerrmaxfﬂgﬁerv@al bﬁﬁ atpgryol
if &&@ sublagt et Jacnerics QSSﬁﬂﬁiaﬁdlboﬁyeﬁtCH girenor nor e

resery |ve a

R (:llrseg%)?{'l T or oscb&?angwg btg%z% Egkf u%‘g%% assay)
of é?ﬁ@t P@éple%%l r?eqﬁlwaywé@é?m P& FRY bE"S ﬁ@ieuded in
phddckar iubat f@ulpat bhcubarpyepsrede at héefaommmledt ion is
an Sty ghdgﬁgdirgir&gg%fy' Ofor TgaARCeRthat! aft Abgicar

preserva fe range from aboyt 0.71%to
actdb’é&ﬂf"z%smtfcm éﬁ%ﬁaﬁ%ﬁ rh @&&EPrat%@/ ecafeéda‘out 1%
beld¥e or nore other pharmaceutically acceptable

carriers fxaﬁ%%ﬂ&én Ofs Rl IESEScaLIGh AR10b0SE

descri bedB mn ton s Pharnmaceuti cal Sci ences 21st
of daitFrERT bﬁ%les%@ntléa Y(%%eia%yswetf—ﬁcﬁrliﬁosé& n3Fhe
hurfiear mlbatli. ons @t anviicdEdrinhast 1 dey wid Ingenachielys dlkyeadf ect
osmotic pressure from about 250 to 350 mOsm. Isotonicity
can be measured using a vapor pressure or ice-freezing

type osmometer, for example.
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the desired characteristics of the formulation.
Acceptable carriers, excipients or stabilizers are non

WO 200a31t0e3 r eci pi ents at the dosages and concenPCECHRNS/000300

enpl oyed and incl ude, - additional buffering agents;

cosol vents, antioxidants including ascorbic acid and

nmet hi oni ne; chel ati ng agents such- as EDTA;

nmet al conpl exes (e.g. Zn-protein conpl exes);

bi odegr adabl e pol ymers such as pol yesters; and/or salt

-form ng counterions such as sodium The formnul ati ons

to be used for in vivo adn1n|strat|q$ nH' ?e sterile.

This is read@PlyCalctigt iLhedapges V1t &46niPLAr ough
hydsbeyi | grdupd r atnidonnuéniearnesarsr i(oedtoinorarfdohbow ng,
redeeeﬁgféﬁga% of e.c,lug% f 9f B Ald Qg é@lgwla?&lr&,tl on of the

forntul ati.on rmul ati on |%1e ni st ered g
refginaf ??%sfféléd hteet PelTierft UL AE %?&ﬁfbtoa@llc is
1espr ehenadtbyuta doonad, (Bng acioorchewrehgk nbwem reétoldd$20 such

to @BoliPt QY anpuUS 2GRl Si AR QRAS 58 bRl %ﬂfh by
conti nuous | nfusion over a period Qf tine,

conEALPANESETITACS T PAREF | PR FROPSS POt oSBPRar™
reagtibcuvraheouly, windr Avattée caldarothiemt pasym@rcaips, in

pro't@&ﬁ@t hegal ’"rQ:rnalrethPh% aly v iiBhghatieny QldkaSnod N
r e erred enbodi men %

ormul ation i s adm ni_stered
have, LRRES nerRRAT IS REr AVETOE d A ARS P%ﬁ%ﬂﬂesng such
redpoipgsesgathedfeofmubbtson mmyndse . i npkteed dsichgsa
araPYhbBEE £F1ddA %&bb\e{el 'ﬂ@anu‘fd%re eééﬂ@&@bse-r%d

roprlate osae utlcaII
1R Gre i eSS, W I RoBRRC ST o STAIEFE: on
sorbheeeorn%ﬂﬂmsteo ab\é reehinabe -t Nensaveki tigbfl&rwlcour se
ery%r&tasl conphidiiten,, WE@bb@él thel anitbedy d:f adamplsser ed
tive ar erapeutic purppses, . brewi oys
of Fﬁg?g ilc‘ghoelspa%‘ e%? SULT fear hlgg or y”gnl regponse
91qcent1he and it L icheal ypehsiregdt i Bbaye usleds dpalree
tha@li 8BEEtbARL OS¢ ildhe 13t Eeaghkag1phystebaa, e panybbody or
pre2aLLDRgY. derbyat ve L s, suiLahl v adnl nistared g the
pat ent” al one ti over treat nefts and
tem&yaber%n&w@st err8d Flo ke phrentt sdeskapitines f‘i']fkﬁn
antdbagyosm StMVﬂfxd&laEhen amtdrbadyiuet nanéudxamy sdehi ¥ati ve
sucngge gn(?dtméﬂa %re Qstlrlgs?re%@rge g@fﬁ@ nat- E.fl
0 és useful'in

conjunction w gs or
witiy éaﬁhﬁ %é@%ﬂdwe SATT TSt FBATORR: PyenéraPt
thepeapesnbr apluthien beaapeity el kyerbiesd i ve anount of

the ant | haru.0f aptihodyderual jysadnin) st or.edeiid |

be in the rang ) out m% %
solybd aRt tlb%‘ayr%%ﬁt Cﬁﬁ’é‘ﬁ%r”b?%ﬁé’ Bre mfrdon © lts
aciddbbaé stomiumns cnmphnémes t yihecalhif fanget afhiant | body

indsedoRenng Alaut; . 'I:ﬁet Pai?gplgro%oaﬂg{nkgé dMYEL about -
refer abl about O to about 15 ng adsl #_T:t ered
'agaé1

6. OdaPW Y YL exdp é O%V\%vse GPRBF ns may
preferabiy uhas Tahe:}prodg RBest G- 0. hiEsatntheeapyt i1fgassl y

tharivwawe&n@yolce@l\ée 2] %a&hltseelaaggueﬁclud% ticehkgse Of

cture I n another enbodi nent of ce i nventi on, an
(e.g. o ium acetate), succinate (such as so iu

succinate), gluconate, histidine, citrate and other
organic acid buffers. Where a freeze-thaw stable
formulation is desired, the buffer is preferably not

phosphate.
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article of manufacture is provided conprising a
cont ai ner which hol ds the agqueous pharnmaceuti cal

wo evoaab®is on of the present invention and opti BOEICHR006/000300

provides instructions for its use. Suitable containers
i nclude, for exanple, bottles, vials and syringes. The
. container may be fornmed froma variety of materials
such as glass or plastic. An exenplary container is a
3-2 0 cc single use gla?i vial. Alternatively, for a
mul ti dose formul ation e container may be 3-100 cc

glass vial. The contai ner holds the fglérml atl ar @d
the | abeFRoh, PRATHRCSJOPALRY SF19F  tHe “EONTAIHET Py
thei Pk caite mhveati@:mnsa frarhegspeuThea dnt |erf-lfé0©fwe

amogxq@'u f&gtalﬂr ?n@]}focﬁy rd:h ea{nt'llgeliy d&e pthear 1v@a&§f kab sto

rom a, comverci al user st% Oi n%
an pReWRfdistd °6t her bt ?reEfFPEéﬂ?sor 59, 2edt es,
dissydénges, tandtpaskae iafsehtshwiltd antgﬂqowt pbns for

a & L€g O e g8Rter"
ntyég%%ﬁﬁﬁéggn%gb%%{%dsﬁ% % |%%Eiv§sdeg§ [ vat er losf

anyt ﬁ%ni*irtéé’@nﬂ:h?ﬁv%ﬂ‘ﬁ]r%rperwlﬁe SRR HREUS Ky % ne
anttiBeiyiques tibotihedét atatiofe.r @bmﬁbm@mde@eﬁér%sc

O T o P et i S S ey g

et g UHSERpE COR TS TR CORABART Do MBABAL: Fe o

thesdisabler Vectioespiasnm ds. Once the DNA encoding a VL
and/ or aAVhngé@%thtelrv% 0Bt ak n@&npoﬂnﬁewﬂb_éﬁcd‘ﬁﬂ be

mut agenesi s, _f or in t.agenic
inchped i t@ﬁnfﬁémﬁje??%& %SS%RE y\%ajfméoug
bacteriafatdoreon Therdbst "tdivesr tfﬁﬂgll‘@@qu@hééecan be chosen
orodgRendi ng anyhhe: nusderoefiatief atiansxdaesieed in the

VL. and eq ces preferr d sequence is the
Exapplos %ﬁ@@%@@glaﬂdpﬁsera’erwg |vecf:,:L ds. g. scFv
octsdguehties thy1Papz ¥ Listerprapt Fblboﬂéﬂétﬁ;erﬁ’@@meﬁ%?mdgﬂ
ch16bogen ﬁlztagﬁfehﬂgﬁsfﬁMrla@R (drhvernuraitodgenesi s and/ or

ni n rd clonin t S c ues
w2 G B L RS L R0 Dy BRiashe hec kgt
groysedat® laltntga@halm nk@m%ouféﬂﬁ;uﬁf P@ddﬁ%%%‘%w@onst ruct
chibusionsofir theeprodustidmivatitad fndgrentsomdaiss c
alcohvéocm Sh di chgﬁgfg g\%%l%%ﬁgrgén%ﬁ I'}%l%hgﬁ. tQZU?’Yl

t1on are escribe | ecu onlng
parphBos oty ARAGENYL SAHCHR L PRI 1 CA3EEPRY:  2001)
resaRdihel CyarheReAb DL @B -pdntahbl ecathcam-Bir@ISOQ]y THeisubel

mos% 8§eférre]d9§>%}33ey?$t% h%%%ﬁﬁngg }S@r{ﬂﬂr 2RGoRoPENE

v poly or in case of Fab
fragmsnt é"heeﬁééﬁ?lﬁ*@ Jé}‘i%ﬂof‘mﬁl%%éﬁﬁpé’tlgeﬁenes or a
phakinacést il coppetHhiconprampirngibheontavegaras for the

antYBo?%?n& tal?n%l}{E@g" déf:‘?&}@ﬂ%e( Ebﬂpo@nc)s art%g@'tﬁBﬁd | n a

e expression vector, %
withhahclerer W@nﬁ?@?lo%%qjec%é’t aB‘éeIf% ¥ tcl%‘g lleﬁ ?r ont
exadbieath Benmaaruappabprimtceitibosomy Hardiragesi fer (RBS

exa'n%lg' Joné dr 'm%r@r Sﬁeﬁétéf‘atbugﬁﬁ,k'é €fe g a,”fm'e@'th:@ﬂ It is
bé under st ood fent

t
buﬂfﬁxyéﬂt‘?wr@oﬁ’ﬁrPgésﬁﬁ%tedq?gf@&%sg %% n)des%}lg?ﬁer t han

mirehey cohsiwigedhbibenil Fotimethylsulfoxide,
carbohydrates (e.g., glucose, mannose, sucrose or
dextrans), mannitol, proteins, adjuvants, polypeptides or
amino acids such as glycine, antioxidants, chelating

agents such as EDTA or glutathione and/or preservatives.
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exanple, cloning strategies may require that a
construct is nmade fromwhich an antibody with one or a
wo ewoasidid i onal residues at the N-term nal endPEr/€H2006/000300
present. Specifically, the nethionine derived fromthe
start codon nmay be present in the final protein in
cases where it has not been cl eaved
posttranslationally . Mdst of the constructs for scFv
“antibodies give rise to,an additional alanine at the
N-termnal end. In a preferred enbodi nent of the
resent invention, an_expression.ve r
As 'E%?e?%la SHT ¢ %%‘?resascl%&ﬁ & nn%r?élceoqtls %‘égcﬁ%ggnn?e}gr ebber,
not199Y)incl8ded Ieciher Pheaprreesi @ lprrofpeett1PRFront of a
profih@@/t@l_gggégi,gnalt_3eq_uen;:ﬁ. Tlfwe codi ng sequetncet{]or
eant i eptide is en_fus in 0 e
cl eavabl g‘—i”grr?ae]r %gqﬁeﬁléké‘?tarrh(ﬁiese%altoﬁé&t e targeting
assofidtrel exphessethigdlofyepti detikpdiheeBagpbtYalPrior
to RERiRlASHBEr € theatiignal seowenee ithechenyesk cEhe

antj bod s. then folded. |n, the .case_o h
confPSHa SERBbUC S Ve B ARE EH G e
Carpepts dex mastwhehin rived Cormnl abdprt agpgRareraFny
bioé?&ﬂ;@éﬁ%ﬁe& &@Qg@ly iaﬁLschIb@’EEiﬁ&egtﬁ&ia@er.m T)airmm; ei nes
: er e peptides have.reac r
lnc@’;}%%!pl asni algg’(%?’esr%?nooﬁr 55 ngn ?g%&dllrkgg% |§§ h&@?@rﬁ%& N
suchaiel sAMthodbesinysid .y BERaReCHRWIREN  aBI%i gh yi el ds
albfhom inglugbon boxiBsinshbal sary he-ckasilys separ atsed
AL em Ota%erangel claijl A5 ofor ﬂg_g@gt SCQ}QFi SOta@.isB' 11'1:91&:@ S
i Rade e incllas[%n bodi es are solubilized in a
solgensRRdtgnagerta ks 28, §eaguaAiUME T RYAF BeHISSTi de
compEnNsHy,) rardekhem « efialigadchyts enstylgttiodatpr ocedures
nown,_t kil ' ant, | aspd ds,,
pOl\ggigrceé;l%\r/}%Ot l&?@’\e/d%r' r‘:’é_’ gggf]{/ipge}@et'i (jlaétegr e§i nt r oduced
celintesa SUPCHBF8n host CIFAFS! ABY PSR baveer PAPO Siiast or
in BatEEldtan ofekhys mostciprdher ablylentsidnabhe Eeithood i
airSEERY AT R0 EXRIDL QolhBS, | Qhn DSFd RAS HhEe eXPLRSST ON
or BL21 for expression iIn inclusion bodies. The
Or BEMYPepPts-de can be harvested either fromthe periplasm
ox form iphetruston bodi esmandipurid ined” bei Agrewkaicst d

for! &f né[g%lr% 2 1Hehyasnd Phexehangs: shv it aaeaphyng,

revers ase chromatography, affinity chromatography
Forn AR Gel PR LRt at PR K TR LY 67 ERES DTS GBI FTER |1
adntihésardticthe ant cbodh s aybcdimhbely GeTHAFAtiees Bt the
a fBE:ﬁlsgmtakp\égEFk?Brgﬁnu&te a@lazab_ | b@@téﬂ:@qﬁ? VQLichél_ qus:a@ct to
.Y , . sol ubi y and s i in vitro. .Bin
ln%&gﬁci :’f?léfxtagﬁél?dsp‘,lﬁ:%’, %ﬁb%fe %%abglgplo?%%/\sldr S Zﬁu%%’ TNFa
aqueans ber t@istve gUEPenRe Fondy RISPSAsbPle RFVEHEE SpPES mon
gra(&jl%eggr@ﬁ]l(s&bﬁgto%}%ciﬂssic{]ﬁ E:atggﬁbémnir myﬁal psTdFa as

.descri bed .i.n , . r
eI EBwi %dtt nd\é/’%r %gkﬁ%rt%néb{adk"%nﬁgt ega(;{ozn,st_écﬁto ,Ic&gwhi ch
proghdatidheradfremall hepEoraskataans1s Beprhilizgtga| Gee o f
terhOpaMeaE&-J1r ekenked. harain dnreutieal szbagarbuei ty of
._.an .antibody . or_anti y,derivatj e present (
IngradehtT on %latﬁ “ge Sg‘é?%ﬁa{ %OJ ds?%5¥f§%££i%%9 cytotoxicity
intgegayculumaSPieed nbi RRFCTANRGE - eXBFFRERE @t 806xi ¢
intehbeet c&oar dsjection, as well as any similar
injection or infusion technique. .

Compositions intended for oral use may be

prepared according to any method known to the art for the



10

15

- 20

25

30

35

cul tured nouse L929 fibroblast cells in a
concentrati ondependent manner. This TNF a-i nduced
wa@aoetiawixi ty can be . inhibited by TNF a neutPel/CHR200§/000300
antibodies (D d ring, 1994) . A preferred |1 C50 val ue
corresponding to a hal f-maximal inhibitor
- concentrationis 'I0GOng ml 1 . As TNF a has a proven
- pat hophysi ol ogi cal role in various human di seases, in
particular inflammatory disorders, imune and
i mmune-r egul at ed di sor défs, |nfect|ons causi ng septic,
endot oxi ¢ and cardlovascular shock, neurodegenerative
manyf sesess O fa RHAKER FHBHIE dicoBRSBSE 190% 2RdET8Y s
consdspestedt aopkayganth sease- kel eventeriole abanas,

st eadi | Wi f .ad ses,
r1aFOSFEL 2 P A0 onele e
in prAFEAG GHEVERS aap%l%@Péspal%wee@eparatlons
Tabll 89§ esad=aln Qheoﬁctbﬁe sipegtatehof 1mladm:ﬂalfure with

i ca Qr i i s t

s SRBLLEALe o0, TN LOTLLLOE S, e bilsiens
fort hhe prasEciuneent | bib ke -be SHEDI ?%“Rlc?r’ttlseéflcﬂ‘%e'
fordeSERSES, |lﬁﬁﬁtddhluéﬁﬁsf«ﬁ|90wnﬁ@l@fmmﬂdxphbnambbch is

soafth $ 2RGSO RE 80 20 A APLEL Sl S ggayerﬁl i st.

$éasés I onée i cal
phogphaeg) y Qﬁaquﬁew@at%d aﬂrlélpﬁﬁﬁﬁ%ﬁ% a(%an'ﬁF 8:9rfe
coral 80atdit|didedgiAltohaidine anhddhy ongentisnf leagmat i on:

sta%on%@aam{ Q- aggeigmegg% %Pk@éa&tné fdamaatog, i n

i mmune nedi annatory I.sor d ﬁs in
mag@@ﬁéﬁi‘ﬁISteiW%mTﬁFﬁﬁlwl& 8Bakl ) nf I'dfndf
maydbsea53$maifeﬂithgythayéyecmpbedtbySquwn.W@chougues

to H@ﬂ%%ﬁ%&%%ﬂ%d%&g&@@ 1195\:51{6! oi nt est i nal
trac urlnar?értract or state Cg . gve|t|s in

GasHEABRLASC 1R hiERFe, S ANESPRY BB TS piged
actdbsease; arprgpe pynivdnEormgkeasupha, &ﬂﬁm}ﬁedeé?ndrong,
matdL-aDet S5celd 'ﬁ?@egyﬁ%ondytéggtzéCoPeg!r!LryQﬁa:tylly) i nsulin

resi stance, sta of .arthritis in general
disERBERES MBarth FP; 8Yedsteocarthritis, reactive
arthriti FoamdlReioms ' for Qynar@ﬂ@'mQXAﬁéﬁq &earthritis,

pre@ BkYLOSI NthspoRdyLtthse aﬂﬁil%'sphﬁe@@i:@ Qs Setive
aln-Barre s

nLa avl.s
lng5ﬁ96??%hﬁ?Suﬁﬁﬁe%égﬁs%TéVb 5?6%?{05|s(e S
calgtomesad ey Fﬂé01EMrmhﬂﬁPh%#Gn@¥ aleabe, c&y3fitis,
sofPSQLL 8818 c(alﬂé@ﬂlespﬁﬁéi:@iﬂ crer bhtité Singhidieadenkti s
mix épgﬁéatlva pannlcu dlﬁyqderna f ggiunl SAPHO

nOl F
TSVnoVi acne pustuf osi Yperost osi s

liczad parafiim)or e?éh@e Sivelet 'AGUEPHP oﬁ*éspﬁﬁéﬁw gus,
con€aohNnt se dirsSiasdy( bRChnt Bxddvaidatesit 1ed :n’amdfnlxturc_a :
WltElSteia{gR a}.elli(a{]ss)s%ltgkggrﬁéf Vt%eC gllah{lkgdlt@é h{% EEQBEQ' al e,

ers neunoni ti s enera rgl es
SuSQPPéF@‘*P% rdH 1eP<§1PéFJI“é? g’irt?lélﬂﬁu%‘il%ﬁ’%ndjﬂﬁ GHEBES

e.@hst BHELhy & porphat iy UisHatese CORB)hyldaliglbsby 0si s,

_hyd\@%%%giglr?re&{ﬁ%‘é'lgggggé' Sgodianasa in ndrone, G ant

feritis { rauss va tIS
PolyEipE PEFTY) idomGd ogyn *b{ﬁ%ang%ﬂawdv%%tﬁscaﬁdéef and:
distheze8s®, ohagit tianSHSegt af fe.[eacha onsslInej@ctirohng

pho%?hgw(?gg% fﬁlclhogsngegﬁgﬂh, OIBQF Q?{cgrﬂ)\%roducts of
an t1on, sytemc st ates of i
an alkylene ox1de with fatty ac1ds such .

polyoxyethylene stearate, condensation products of

‘ethylene oxide with long chain aliphatic alcohols such as
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vasculitis in general, system c and discoid |upus
eryt hemat odes, pol ynyositis and dermat onyositis,
w@edoenames nm a, pre-ecl anpsia, acute and chroni BCT/CH2006/000300
pancreatitis, viral hepatitis, alcoholic hepatitis.
Acute inflamrmati on and/ or prevention of postsurgical
. or posttraumatic inflammation and pain: Prevention of
' postsurgical inflammtion in general, eye surgery
(e.g. cataract (eye |lens_replacenent) or glaucoma
surgery), joint surgery2 i ncl . arthroscopic surgery) ,
surgery at. joint-related structures (e. I|ganents)
hepbra¢ CadnOrergeny aP t 3ae e GPRIATAR Fre®? P14 evet
eth@ &tk QsaisTal hvalk hpbaeedur %‘st(eesgdef’ﬂ:\@ki ﬁaichrerfactgny,
aciééenﬁd ggb gﬁ%@)tl) suaLaQ ?/8&#/&: Q3G9p!I C

CO ogr ca proce ures,

mon@ﬁa%%%pu%r Gloélld@@ﬁé‘awlbr%@él&%éso% ey lsnsseaide -

. witBUPEEII]l Wekie@is08e0DYed. CE}&SJHTOSG@W adideersid hiealitol

o fialid) Uiy B LGPLEL 2 BELATE g Lo vent o0
Aqué@‘é%a%‘é’@%séﬁ@isnﬁlﬁyd?%%scé’mppéﬁﬁ| ‘ﬁ%%rf”rs THirSease,

prebUAtd kN, f&rdle&aﬁiﬁfe a1’ opahsyro;@rlemt—zf el d- Jakob
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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
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preferably conprise a therapeutically effective anount
.of the antibody of the present invention, i.e. an

wa@arwansioed said anti body that is needed to treBtT/CH2006/000300

aneliorate orprevent the TNF -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 in
ani mal nodel s, usually iy rodents, rabbits, dogs, pigs
or primates. The animal nodel may al so be used to
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‘adnﬁ%lstered by, for example, oral, rectal, or

subcutaneous implantation, or by implantation at the
desired target site. Carriers for use within such
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the anti body or antibody derivative of the present
i nvention for the production of a nedicanent for the
woe@atis®nt of TNF a associ ated di seases. | n t hPGT/CHI@6/000300
the anti body or antibody derivative is conprised in a
t herapeutic conposition. Said conposition is used as a
; medi canent, nost preferably for the prevention or
“therapy of TNF a rel ated diseases . In another aspect
the scFv antibodies of the present invention are used
in gene therapy, in particular in adoptive cellular
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composition is to be used for treating a disease/disorder
responsive to one antibody or antibody derivative

following administration in the patient.
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AVDYWEQGTLVTVSS SEQ ID N0 3 VL of TB-B
DI VL TQSPSSL SASVGDRVTL TCTASQSVSNDWWQQRPGKAPK
WRRIOWSAINRY T GVPSRFSGSGSGTEFTLTI SSLQPEDVAVYYCQUBYMEREIG/EN0300
QGT KLEVKRSEQ | DNO 4 VHo f TB-B
QVQL VQSGAEVKKPGASVKVSCTASGYSFTHY GVNVWRQAPGQGL
 EWMBW NTYTGEPTYADKFKDRVTLTRDTSI GTVYMELTSLTSDDTAVYYCARE
' RGD AMDYWGQGTLVTVSS . SEQ1 DNO: 5 VL o f FW2 . 3
DI VL TQSPSSL SASVGDRVTL TCRASQG RNEL AWYQORPGKAPK
RLI YAGS| LOSGVPSRFSGSGSGIE- FTLTI SSLQPEDVAVYYCQQYYSLPYNF
GQGT KLEVKR SEQ| DNO 6 VHo f FW .. 3. .
W@V@G&E@Kﬂ@@@%@ﬂsmmﬁﬁﬁ%ff the
pr e EMMGRINRESGOT! YARKEGRRVEL TRETSE G MECTSLFSDDTAVYYCARV

TYLDPV S or? MhmOfe TBL L2
T Y e T e e

opt L pRadaas| TS GV SRESGREEEBETLT %ﬁr@%ﬁi@‘?’%ﬁ@YI\BPRTFG
pol@k%ﬁl@l&ﬁ@kbﬂyme{S o\i;%;yd'ﬁ@_&ylenégzézmer or

2 bl?%?%%ﬁ%%@%& FE!siéa DETLTI SSLQ'DEDVAVXYCC?CY%;:SL PYMFG
grogpsmAK EVIRS8ES Fho MFT 9V §ifthg ggpibody 107 vivo.

par VEL VS AWK REASY KMBETASEY T BT HYGMNVWRQARGKGL

QT YAKFCORE TRSL BT SASTVAIME TRLTSDDTAVYYCARE
LVTVSS SEQ’I

‘ ? NGO 10 Lin%gr
poly ESEEeE SEGA S (REPPIASRATISFOTB: B RA6L
po 1 PKVLTERSSISASYGDRYAL RGTASESV SNEXWWORRGKAPKL a X

nathbh YPARNRYIGYRSR §%@C§r ERTh fh SSLEPERMAVYYCIRENYNSPRTFG
QOGT KLEVKR SEQ’|

) 2 TB- ,
e T RS AR RS ERER R ST GRARIC T £he
polihéY! SAFENRET GYRSRE SGRGYGTIDETL, TP%L‘@EDWW WRTFGQ

in gﬁ average molecular weight range from 500Da to

500%#5¥K For local application %%g%3K¥%%$§M§§%QQ§V§¥SCTASGNS
de sYGVRIWRQARGREEWNGHL S GEP PYADRFRBRVFLIPREF 8F GTVYMELTS
weikh® DPTAVYY YCAREREDAVDYMEIGT EYDVESSERd Rol¥pne23 TB- BA -
mOlﬁkgb%A PS?#%%.¥ac e L&§$ﬁé§§¥§ygg¥%ﬁ@§ﬁ%§§%€5ﬁlar

to IYPSRFSSSESEIERTETPSSHIPERVATYYOEDY NSPRYFCRE™ via

a KEYKREGEASERIGS GRS FEFE3QE0Q VOBEARMKIFIGASVKVSCTASGYT

FTH . et

Wo WM@%&% NTYREP TP RORE KR TS E T 8RETWWVEL TS
re fle TSN DDAV WGRRERCDRMDY (S HEVTISBC GEQ GhemiROFY 1 4 CK
Bio@;et:hﬁab%%ﬁvé%{ﬁPa‘gEI EEB@&E&@FMS%ASV\Y&%Y’RREAWQ/\MS/ES)ECT .
3SR RO ST D RO S TN 61 B ook amy HISSSY
" BiRSPREPSYFRARSSRS TR CETEAL A0 VREYESER AT VSHREEA

Biomedical Sciences”, 1998, M. Aslam and A. Dent, Grove

Publishers, New York.

Preparation of the Formulation

After preparation of the antibody or antibody
derivative of interest as described above, the
pharmaceutical formulation comprising it is prepared. The
antibody to be formulated has not been subjected to prior
lyophilization and the formulation of interest herein is
an agueous formulation. Preferably the antibody or
antibody.derivative in the formulation is an antibody

fragment, such as an scFv. The therapeutically effective
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. LTSGVHTFPAVLQSSGLYSLSSWWTVPSSSLGTQTYlI CNVNHKPSNTKVDKKV
EPKS CTS SEQID NO-: 1-6. VL of TB-w

WORMMISIDIPKFL L VSAGDRVTI TCTASQSVSNDWAY QRKPGQSPK PCT/CH2006/000300

MLMYSAFNRYTGVPDRFTGRGYGTDFTFTI SSVQAEDL AVYFCQQDYNSPRTFG
GGT KLEIKR-SEQ ID NO 17 VH of TB-wt
Q QLVQSGPELKKPGETVKI SCKASGYTFTHYGVNVWKQAPGKGL
KWVGW NTYTGEPTYADDFKEHFAFSLETSASTVFLQ NNLKNEDTATYFCARE
RGD AMDYWGQGTSVTVSS SEQ | D NOrI 8 TB-A H_K43Q al so
naned TB-A H43
DI VM QSPSSL SASVGDRVTLTCTASQSVSNDWAY QQRPGKAPK

amopt YSARNRY-FOUPSRIFSERGY GFDERE T Q5F YNSPRTFG

det@ahined by taking into account the desired dose

ot KL VKB oA R0/ 0L YIS VKR ASUKVBEIASOYT

aboy gV REPEQEOERREE NI TEERT Y APRERKERE TS L PSASINMVEL TS
0. 5LES/ BDTAY KYGAREREDAYIMGRAT Y SSr SEQ A yNBroh9 TB- A

ab bFC%%@S%%A%%@g\ﬁ%f@@$VSW%&MG& SREibody

conpERYSAFNRY FOVPSRFSERBYGOF L TI SSLQPEDVAVYYOQUDYNSPRTFG

An aqueous formulation is prepared comprising

QGT
e KL VR EEEaSCCRRE 0P AHTGRRY L VRS AR OASVNSCTASGYT

solmmwlﬂﬁﬂv@@?%@wkw@{ ERSABTVYMELTS
rangésfro@M@ABEamm\m@TwaseﬁﬁQy FrN@. aBOuTB- A

4.8 E@'eé‘aﬂz /lzgs a pH of about
5. Oﬁgw%&%§§ Crufars SRV OFELT |§§E A BB REPRTFG

tthEEFange include acetate (e.g. sodium acetate) ,

E#EXW@%%%%V@%@%@R@SVWSCT ASGYT

hlSVG@WWR@%%&%WW(%EWA&K&R&%%SA&%NELTs
buflEES DETAM S\EICTLWPVYES SEQ! It NOoRE, STB- A

t%él@ééé? fmsgbéfreﬂn{ﬁ?"té Ei¢64# 7360 mM, depending,

“or| P RRRRPFOIPSHE SCHEYGHOF TET) S8 CPEPVARN CrDKSPRTFG

theQEfrmulation. The preferred buffer is sodium acetate

(ath@Wgﬁ?@S@(XﬁS@IﬁS@/@V@@EVKKPGASVKVSCT ASGYT

| YGVM/\X/RQ&P@%(%E’ PN FEER T A K E R TS TR SR EL TS
stabislnmwm@m@mwmwmmwwes OF0) FIragaz2omB- A

nEzEﬁéBre@'éﬂndﬂﬁ%ﬂth fhd 4@rmulation does not

VAN TP SR CT 0 LT SO CHEONAV GO MPRIF G

chlggtde, as this may cause the antibody or antibody

derE},rrEw ' G5 GV Rk Y QB EARMKKRGASN IV BCFASGY T

at %&@hﬁ\%@rb@i‘&ﬁﬁﬁ% W@S‘Fﬁmﬁﬁ%ﬁ%’& A VEL TS
reduTFSnPDTASAACARRGBAVMEYATIST LY TVES SEeFE D TS PO3YSH- A
is bdRBBStoatis® fwimdatBoA 1:6%n amount which may vary

L R T PSR BT 1T S8 SPLIVAVYYQOUDYNSPRIFG

for@:‘f:atlon Preferably the agqueous formulation 1

isHbRYKRG seseeeres @@MW@M@T ASGYT .

'p"l@é@l\ﬁ}@/ (ﬁ?&“ﬁ@\ﬁ&fW@éﬁ‘T AR TEERS SASTVYI\/ELTS

to EPSuPFAY YWOAREREORNBIYIGAST LY FVEINSES TT5 NOCY24% TB- A
to lb¥6¥Sy0alwwor navedeXBnfld .6 However, hypertonic or

hwgk%?%%%%%k%%%%%mFG

KL EVKRGGGGSGGGGSGGGGSG@GGSQ@_VQSGAEVKKPGASVKVSCTASGYT
FTH
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YGWNWRQAPGKGLEWMGW NTYT GEPTYADKFKDRFT
FSLETSASTVYMELTSLT S DDTAVYYCARERGDAMDYWGQGTLVTVSS SEQ

wo Dosias1025 VH of TB-A with D66G PCT/CH2006/000300

QVQL VOSGAEVKKPGASVKVSCTASGYTFTHYGVWWAWRQAPGKGL
EVWMBA NTYTGEPTYADKFKGRFTFSLETSASTVYNEL TSLTSDDTAVYYCARE
RGD AMDYWGQGTLVTVSS SEQ| D NO 2 6 VL of TB-A with
V83FDI VMIQSPSSL SASVGDRVTL TCTASQSVSNDWAYQQRPGKAPK

LLI YSAFNRYTG\/PSRFSGRGYG;E)FTLTI SSL QPEDFAVYYCQQDYNSPRTFG
QGT KLEVKR SEQ ID NO 27°VL of TB-A with V83A

DI VMTQSPS XL SASVGDRVTLTCTASQSYSNDVAVY! PK
of ppilYShAFRMBEIGVRSRESERGAS T T Pséﬁéﬁﬁﬁi\%%@msmwe

mo1Qch ] Kt EMKIRIHSEQEI PhhCGr@ByaiH (FbrTBxAmHil@/ mllmvb?s/ 77

= N R Py ADE IR %S%“ﬁ*%

ADKFEKDRF DTSAGTVY TSDDTAVYYCARE
comRepeANBYWEOSFRF YRS SEQ FU5 NG 5 ‘Eﬁe TB- A H43/ 70/ 71
QJ@V@%E%&KE@A&&W%FAS@WE&&H@MWR@B@@MY or

TLTLE CARE
o GV TUE L0 15 NG 3 VH ol T8 A -
inglude 18PRL76s ﬁue'ﬁ?f)ﬂ?%vsw@s/aflﬁo Ysorbates (e.g.
poIMOLYREGAEDKKRGGE YKYSET ASGRETEYEVMIRQARAQSmeT -

T ATYYCARE

18 Wéﬁ%@%@g& L IAESACTWYNEL %E%DE/{FQSI
TeqYCPRTeEPSSIESASVCORVF %%%“%%Ngéﬁ%vmﬁég%gk
detilvh Y SAENRYT G SRESGREYSTDIRT L Er SSE CPEDYA\DACACDYNSPRTFG

in formulation andéor reduces adso tion. For .
L EVKRGGEGEGESGEEEES GEﬁ?S%y%} gKP §CIASGN
exaﬂpjl:ﬂ, the surfactant may se rmu Ton

n HEVEWRQAPGEKEL BROGH NTYTGERTYADKEKDR THSIEFSASFOYRELTS
frAmTébQQIWYY&%R%BGQAWVWLa\{BV%ng&éﬁmlyszr&rﬁ A

V7
ab%itv@rr §i’§WéDﬁV$LTCTASQ5VSNDVWQQRPG<APK '
LLI YSAFNM@W@S%@R@@@FIW SSEUPEDEAY FORDBYNSPRTFG

th%ove identified agents (i.e. antibody or antibody

der,:lﬂqt Y R S SR P QP U R R E Y KR EARVKVSCTASGYT

& S SHRNAVROARGGIEWWBR! R YTCEP DYABRIKBRETES, ERSASPAYNELTS
beﬂzﬁ DI SVYYY C&ﬁ%ﬂ@i%@%h%ﬁSrSE@chﬁbl\l@n@S TB- A

B BEPe S SAT R TP RSB RSB 7
mayl MevsAckwﬁ@psmmgaﬂevmmon SSEOPEDVARANCOISYRSPRTFG

thdX8brmulation is a multidose formulation. The

N R QP GL EWE TV LT ACKERDR ThoL ETRAS TV
YADKEKDRL TFSL ETSA§TVY|\/E
abcmtsmg' DET APPREARERGIAR DY ICHAPFYS ST SEG P B NG 53
to EpoAtHLE430UFGH more other pharmaceutlcal ly

P \/ \AM%PQ@AP .

ac%ﬁ%%@%%% %GTDFT T1 SSLQPEDVAVYY; YNSPRTFG

thc@g]-described in Remington's Pharmaceutic ci

2144 %WM&CX;@BWQW@&EVKKP@@VWS@ASGW

rov C}:E\/\l\/éﬁat thew do not adversely affect

E%A EP‘E\\;TA%gKDEI TESUETSASTVYMELTS

thwgsea? VIR ERAYD ‘?W?ij NG 35 TB- A

Ac@ﬁ&nemmm%smsymmm@wsm@ww&qmmw

toxic to recipients at the dosages and concentrations

employed and include; additiomnal buffering agents; co-
solvents; antioxidants including ascorbic acid and

methionine; chelating agents such as EDTA; metal



10

15

20

25

30

35

LLI YSAFNRYTGVPSRFSGRGYGTDFTLTI SSLQPEDVAVYYCQQDYNSPRTFG
QGT

WEREYKRBGEEEECEEESCEEESCEEEEQVAL VQSGAEVKKPGAS VKIEZT A3B%¥7100300

FTH
YGOWWWRQAPGKGLEWMGW NTYTGEPTYADKFKDRLTFSLETSASTVYMELTS
LTS DDTAVYYCARERGDAMDYWEQGTLVTVSS SEQ I D NO 36 TB-A
'H__F68A DI VMIQSPSSLSASVCGDRVTLTCTASQSVSNDWAY QQRPGKAPK
LLI YSAFNRYTGVPSRFSGRGY TLTI SSLQPEDVAVYYCQQDYNSPRTFG
QGT KLEVKRGGEEGSGRGEES GGEGSQVQLVQSG
EVKKPGASVKVSCTASGYTFTH

CompERKIYRIARGK EREARRE NT VAR PRRBREKPEATRE TS L

polSTVYNELISL ES @BI&\HW@@EWMEYWLMNS@ SEQ I D NO

8\/LF
Co‘% h#ﬁ%P%@AéVG%R%LTCTAS VSN PGKAPK
LLI YSAFNRYEGIPSRESERENSTDETLT B8E W&&DYNSPRTFG

adnQel s KEEMKRGBEEECEEGSEECESCCIBSQVOE VOSENE Y

ac%W@%tfgﬁ through sterile filtration
%ADKFKDRVTLSLET A TVYI\/ELTS

menbFg NPT AR REARERGPA| SVTVEEPRER § TB-A
formuFZQkobl VMT@PSSLSASVGDR\/TLTCTAS@VSNDVWWQQ?PG(APK

LLI' YSAFNRYIGYPSRESERGY Gl R He T S3lQPEDMAVYYCQRDYNSPRTFG
%TWKRMWW&V%@%@@SW%ASGW

in FEHd of treatment with the antibody, preferably a
hum%W%PWMXT@B%DK%@BF&%E%SﬁWNELTS

s I_,T$SDDTAVYYCARE NDYV\[I%E s}%& SE 1 %@gonsgvg_,nker
a @NW@PSSL@ASWEWQ@JSN@WW@@W

1 ntldlsl X85 QUASRESEREY G EFTL T :98LQPEDYAMYMGQQDYNSPRTFG
U R IR AT A

ToEMNWRQARSG AN R YTERRY Aber kDRI FSE EFSASTVYMEL TS
adnlrl-gé S@IW%@AW&%@OEB eatlmiretrdd r;am iwhl |

re u t oo re re e Wi ng
Fo%xs 8& % thou rmu%gty:h on mea %% 1£ %J#Skt%r &%&hg
a s$ymingiengrt e seogd éf‘-nﬁhef@ﬁ\ﬁé?ﬁmpéﬁ AII literature

and pat enfhébla@&b@ﬂSaﬁé eddager umtabedpélﬁfﬂlaﬁlby

ef erence. ri r i Q scf
ef %%ﬁlﬁrgdanéou% stfglnr% C%)erl zﬂﬁflo F%ﬁd ener ati og of
exdmmeni Qédtla@wa%ﬁﬁm ab%\rﬁ#%destaﬁ 3
cogiedd \&at tMeScorsdiaficas shagher oftad mnfcnagd‘gnis (scFv) or
iR L AIEERLS WA 6eTUE | O SRR e BloRiadiody
sequences 0 e varl] apbl e i on of qthe
prqewg-ms charmPand i &gy ' & Ha i ise g‘ﬁgE%%ea&l

redpdrigig tot thd ant(ikQ0W, Mbé. tjpmmﬁnla.nt:ibomSLQS%Vﬁ)ﬁd
thg rl:?l EH:&%ESEJB' & tq{e al%lt\%n@f}&%%c1%%t | @Hgyalﬁfﬁ)oalyso

scussed I n the sane publ1.c ief | 2
o R RSP PO T IE 06 Rlars ity ered b
pataficent pati oimeependent anaentss df tireagmenh aprc nﬁhft y
be a1 00dY L K4 to Ocl'ﬂan téﬂg S@NR) aGlke TR &@ididrgst 0

its receptor i on 8{; 2 i nhi. pflt[%ah%man TNF a-
onygeced Eyf‘%’EU?(?%Y tCS? P Bede 9999 3Ed Ps™ Bded on its
adpiil dtsired seqtisnce 1B 62enaverorrst riuc ORI FACE I Malth of
ot BeSi I8 Shai fle.aniidR0dyedat | ¥atd Ma tisgFYhe doridition

orientation VL~linker-VH, in
in qguestion.

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



10

i5

20

25

30

35

whi ch the |inker sequence is conposed of four repeats
of four glycine and one serine residue (Qdy4Ser)
woieooeilsLo1d his scFv is referred to as TB-wt, w POT/aH¥06/000300
of SEQID NO 16 and a VH of SEQ ID NO 17. To
humani se this anti body derivative for the purpose of a
) render it nore simlar to human sequences . in order.
to mnimse potential imunogenicity, and b ) render
it nore stable and sol ugl e, TB-wt CDR sequenceswere
grafted on stable and séfubl e human framewor ks (Au-f
der Maur _et al .. (2001), FEBS Lett. 508:407-412; Auf
admigi spaxrd grildl be (30829  TaNgEn6ds2Rau D 18- D58 2PFHe
50 gy d&kmmts%bgyomghtameb’héh:shjagdsmpm e e e
acriideBLELL fchas aear el AR LS UBhaE by ad %ogepaggél ate

accepto amewor k hosen m a pOO human
beizfga tsquL?eﬁ'@eé‘bO%EI%%t%kﬂorma%l?a?ﬁf%\%eé&?sly about

0.3bocakeonicals and khi opiysiicalerpriopeily pesforsushmals. f or

How%%@gplgtﬁéﬁpidéatgé ré Mg lm%¥~aio§n %%ﬁe%%zgg Lett.

propertles
DrogEEEa ot 4355 AUFTARY NRFASISY BPRICODTORY Mot hods

con34nPism@PAechiiguesol ati on and properties of these

ant i body ,f.1.aaBWOr ks N?afrﬁlfg@§8%é bed in

W0030976 ol, a single-chain

ant i body #r 3ReWOTk Wkt%lﬁ‘ﬁ{i%f?%et&’earﬁqvﬁgﬁ%?nd?%g
artpropest irsnuias tudent s fomdridsds ubtuedl #irar cepbotaiddrt s

whléﬁcfr‘@jic@é GRN %tegugfpz@amré@utygafaﬁpﬁndlﬂ%ﬁ' Br (SEQ I D
in co ation a hu VH domai,n %SEQ I'D

Wi
preﬁﬁf‘t 1’5‘%"%%%.&?? ?%?%Or?&égpi’ﬁ?v? ST ISP er r ed
fort ptasuda. Ruitabage@italnerkr anelwdk, rasi duespldB- w

botemgs F\A;?lal?s shar ey /d,@@ntm@aboﬁfraﬂ%la%@ HES E GHES
fro whi ¢ unts to 61Zi’o|dentC % F@f’jp% the187tVH
Pr%r?é%ﬁr Y 847 BRbST s WHCEn Hiv &85 et cal
exempsxlylepntEGmEss p@n?du TP o oc68%demntdd wlaBet Mial.
Altlétﬁg&ﬁreqqﬁl &o&n%l {a@pl%/lhddﬁ@ Y3ty ese NV e drdeBbheal ndsPR
ng romthe nger in
ray 509 00 3paLh Lrom Lhe it (RS, uhi chys Lpnoer
forpeki s ansﬂ Ghef balesml cfnor 0bo@ﬁsg@$a$§d Wdithousheret hods
cont@indhendinl rmlalls.até odti fctashkbogdy e | amlee a@le ﬂBlélSof_af e

manggice%%gel bed ﬁgnpair}%l%tdﬁaclat ?I_% chzﬁ‘\}ba]w% e31rakfle
fropga 4@@@1@0@9@ Kas st S&Iandpqg@m 1mw1nMa@Fhe1Ac ad.
bufSeis, WHA RLt869f I romzabiess ptsﬁ}mge(szoaﬁaa Tunor
28 4 te 2004), Met hods
pac aé)élSl 9%)15 w%ﬁ%@rr\?%#rr}la%lgﬁsr oach éenarrel y the
conser Vaﬁeuara*;%ft&ﬁ antqum.@.f thR PERFRNY r om
inv@B:idn onto FW2 .3 was carried out first. The resul ti ng-

scFv is- Tagfgﬁ{ﬁs% %s o§ Tr&l%o ﬁdg§§¥52§u§é‘ o%eNgﬂsnce

of SEQ I D NG an sequence o
PreqfRt COHRSGopE ﬁ“iﬁyﬁ \ﬁFnﬁé?Ee‘?dé%%W@d r&EEbP%Il ng to the R
techibi @tarunipe thagt selk e Q:Rabmlrantalgene(ciegl)ﬁncﬁemgences

theOfe Jé%:tc%'sn\%foxt_hé @%‘eﬁ%&@é 'ﬂg{ Nat |

In conlnetefoﬁlovvlng
the’?le%?rﬁl?&s g(SEEEa?:‘?% (e 980§ n L24-L34 (sane
(wwiKadratsanimtiecbnp) TCER2 cDNBS- d_aﬁﬁb_(esa:rrenkﬁab:’attmunberi ng)
sui R Bk94: 4 Sank Kahat MURRNH BAloding a VI

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
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VH CDRl : H31-H35 (sane Kabat nunbering) CDR2: H50- H66

(Kabat nunbering H50- H65) CDR3: H99- H106 ( Kabat
woewobasionyy HO5- HL02) . This anti body was unabl BCT/OHRI0GH00300

TNF a efficiently (Fig. 4A) . The next step was to

determ ne which residue or residues fromthese

~— conponents- should be substituted to optim se the

" properties of the resulting humani sed anti body. Since
substitution of human an31 no acid residues with other
ani no aci ds shoul d be mi’ni ni sed because introduction
of foreign am no acid sequences increases the risk of

" sLaFiiRB ] eht ®ARF O AR ES AP G500 BRI EMEY Yy e PPURRT ve

of Iaﬂtbtﬂﬁ’aﬂﬁns( GIFBZLa:ieﬂSJ.ﬁttIEd VL @2606), VA usmrueBicels. A
4 al r n d. One of
pre%@xgé%g% Ahts - et}e{?n%? o SetERRoReNEd O L46 (VL SEQ
derjipafdred: e \iH §E(5V| PERKEEN ) Fad2Bohst I MERTMAEN t he
seq@ileficts, Nhdly Me ehidlkenr &s ke ofplaeengfbmerrgariivenbut
mut%%]ehgﬁgog\al nglfohgh@nt bi ndi ng activity. This
ase

riant is B and contai ns, one single anino
aci d charné s rgosiProif 469 RUVRISRRTE yreRPrifues T g
weldanmkhaewactd tise |pm:abﬁds}d\iltlh§d1 imheéhappet 0T deofustlie

to a'tQQEhCFﬂ]EEJ‘iasnd lf§§epc?&1'ialn% Bﬁ?ecghé@fudﬂmﬁ fgge. It

i'sS I nvo n e|n|n he confornmation of L-CDR and
form&8eaRTPAFF et €Tof 20 V@“t?é]cﬂ?l nEaSl?tprsocroéﬁorted
distchatiagl eueigenaresi daehods fefvauiediatetthic paeti cul ar
des%9§bgl%_%§n (g@é&é&%%f 9333, A @a%QQEE&?} HhuEB- B, the

retai.ns so - .specifi c. bi nd| ng.

(Samprgok 4 RigFeldo v Sf- IE&Q)Jr déarnd( ¢ GPERBPLI mprove t he
ProEideadbi ndi Myl eotlar Byplegle @Guspbeé €traher Jéﬁ@hanges

‘were naderad A€ sQkudFE h%frbbha@n VaL a8 duesqsn :
and/ or, "VH resi due 3 68 70, 1 72

SCF?’spoggi’el%ld%roéﬁ A0 Fhe SARS & t Harides in all
enquddingi ehthés tref eepedateo FEENSFBOA éWlSEiQHIDnN@ 1; VH

ope%%Q l:Qm s?—:)n Rt REE R s IrRGAEHE NG PEk tdrﬁil»”tﬁé VH-

CHl Ll glﬂ ?ﬂl e% of ct)he prnesegt l{ZnI\D/fe Xxpriessi
Hﬁé?fl?l Fhs<dy §5Gi PROBEht " d8s e ved Ip *CHR

veemd L pOBREr afaivesdiet Wath bt ﬁn@DRlbéépBr%WCé:anpﬁﬁr%mt

musfto'bet BQk@ziz el 19 1@1f Bt S \ealcd- gbhe antdganpibdeéng et
nol 59-1067

) 31: urt her
rufsar o By YUl 1050 106 g b
en%ﬁshﬁﬁﬁﬁsl@@%eétr Ut & BeEERPRC biliidi #§e. and at
ant@l@bkﬂfﬂa&l 8g Hiopnesieasl iprapdohi esmpsiebididy and

d.‘LS %?fil Eégaencessyﬁ:%%Hg% ﬁa{.ﬂ"‘tt%g§n88£ g;@%%h\n For

owi n uc:|
exaﬁr@ﬁ@m 6%9411%9 fsfté?aéﬁeégs B‘é”t%@ﬁuﬁﬁas’éh%\%oa HPRERFYEH VL
is addeVirdameiinsh .anTwbtiiesdantishwene obtaifeed by domain

add}'?:‘ifo%hngesﬁlgesf ia[tS‘chX%it?Hrnlhél‘:QFHOéP@ e skhe VL

omai n A connecte cl.ne serine I i nker
SP@(CSEQCFblKIO tflet))me\ﬁhtlﬁn%’l"lee C\?’r-’ild’ﬁﬁaifﬁmf‘r%}i‘ﬁ 'Iséaét codon
may ésubteagnt NLITBELABLIHED didothdn 1R2) casdhevtseeont has

not ¥ek@ntiedRsBA IS rhNE1 18VERIS8 . 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
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
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of the first variant, nanely, the VL domain from TB-B
in conmbination with the VH domain of TB-A (SEQ I D NO
wa 3)o6/13ddli ti onal variants were generated by SPGT/€HaM06000300
nmut agenesi s of TB-A. Fig. 1 shows a sequence
conpari son of the VL and VH sequences of TB-A and
TB-B. A 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 t agene gt thls
ant Hoeht PeRte Ifof F ol 11y ‘ﬁfl‘?e%rﬁr%os{qjl %%‘S- CEGava
sighepl sepebngiet hThhe zbravwes sordiagdelrin Odc rtblef r om TB- B.

eprQ§§eed ?ﬂ%g@idgoﬁwltﬁlé%ta%@E%lQi stB:J@)lééﬁ sefOl | ows:

K—>Q| rfac ijroé;\lo g‘}‘ TBAH68
theps igpaytSeIUPB6H W? AT E7 .
folBe&l,lInr XReogter bﬁo@é\/H‘a(DSE@agl@em XOEhTBRA Hrelx77

andPeRd \%&10%@5059 Mdo(e%Eng@ wlzlwkeaBtA L46 L- >R

interfac B-A L65

eXPPEEGIEY T??) C?Ea Iﬁ%'ﬁ $ gu erF% rénc?p E%PE%DI

terfnﬂxaﬁ@ym_\}nefsaefbes demn pe@fﬁlldeﬁc]éa‘t%éfeiaﬁﬁaﬁo@@n city

per%lé‘é}n antd Q%}é %sﬁﬂé@%ﬂﬁésgebhvagr Ia&fa:ldot(&ﬁmagl es et ?Ih
o further .reduce the

pre%%ﬁ%rﬁa&gnf’lé‘ﬁfgiﬁ ?sneus\}lﬁgu an 2y |oor41c§1l§?d ?619

highupbel ded rPB- AnstEyion Hewdhgsi n‘éhCBRZCaéh@eCER%llﬁbops of

sepy!fa@&g f@!ﬁﬂ @%h@@@ei%@ffr\&{bﬁn@@fg ﬁ')@fﬂﬂﬁ@ednw ih the

rres nd S 5 The
tthegﬁT‘?ltﬂbe 01615 Fﬁ% s %erel A grcse% erre(gl1 {0 s TB L2

deng SEQ D NEOE) SUTB 83 § SEQIUBrAEE BT  hiEHPCIBOFPdE SEQ | D
GnHQCQQ ,ar[cﬁaﬂl%@t h:’é@oll.&ed-lﬂye r@@%ﬁr&ﬂbﬂdlﬂ@c&!ﬂ&rwrl ne -
welzl gg Q({]alt%hvergkoglgé ltrpechgogg_gl onal antl body Di 62,

umani sed VEersi ons TB- A were
gener at etfllé)‘?mgéﬁee%@/#ﬁﬁwéé%gstb@\m\ﬁ\?%‘éﬁcr’zﬁbt com). All
po % EpPDidY dRdt ahiceBauted tiitcobhenivasiamost( TB- B L46,
pre &

9 T. 17 B- A
reo b et Rl Y T Rml S e A e a7
prefesehl e esqlﬁtaﬂoééuéedc‘bjyl PER2ART 7BnT T (R2FPL BTt
fordTBbagenesiis: feadplrews hon sé:armdarnd fok oskpuge gsriocedur es.

incglghgyg%ﬁﬁ{est h%hgugw%émoﬂeoeeﬁ of Jﬁr\és%ahem?er

oops vvasaccﬁ{}rplse %%PCR
froahahgtﬁ%@@fa%@raifwl&mfﬁ Giprobedtreend Pt
us i@C etla ndp ad |tetcﬁn&1\7_(h|e§'Bs1kl’V&xrsl abnoesclasngdi scl osed in

chr%ﬁ%:!)ézcggby 28 o960 DhN2 c@&omﬁeggj%gyl Dahﬁ@ln}'%)y wer e

rea nplete. g n 1S. S0 urth
B e L L TR s L
skillDeNOLn 3&he Hrese anti bodi es vvere found to be

par ti cul aIrI'Jey aﬁ‘iﬁg!:&l@@%rs%ln*&@bde @eﬁh@\i\ﬂvbﬁ OV e
Table. | . sckv into

r erize tnned s ectapo
Preé)‘?ﬁFe%%Y%rh J\Pé‘ctc(i‘tn Srg’baelf'af 55%18 Yﬁ’oduc onin E .
viedol,i s¢Knebbiery endaktab{hig7)in yitremidslindvet hods
cap%%lt:‘?)és SBdwaddy ateht | pRetd-d1§ $bRgtEs chmiaf @nkdpody
a1 YBLLYES, (SSUS) pdeseribed above.. . Geur espondi ng
resonance (BIACore), using recombinant human TNFo as
described in W09729131, the latter method also allowing

to determine the ko rate constant, which should

-1

preferably be less than 1073s™. K4 values of £10 nM are

preferred. -
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Fab fragments were generated as follows . Sel ected
light chain variable domains (VL) were fused to the

wa@omsiiant3 regi on of a human | g kappa chai n, whPCECHR@®6/000300

sui t abl e heavy chain variable domains (VH were fused
to the first (Ntermnal) constant domain (CH ) of a

" human 1 gG Both human constant domains were anplified
by PCR froma human spleen cDNA library and resulted
in the sequence SEQ ID N@ 14 for CK- and SEQ I D NO
15 for CH . Experinent 2 : Expression, production and
Stablll Lyl DUTRDLeed, Scky, gk FBbantd badige: Bhasm ds
encodi ng TS huneni Se tlves

or famégheﬁr de@tllﬁ?r edutle mﬁS@na éw?f&bll@ Ean gel i

estShbakh &@uﬂ} B3P 2D OE P dAlcAsH 6sexpr easia@n. The

S were also 838 | i-on bodi es,
rqugglg fﬁy% N the Bﬁziyig%% %I%gs raltrg\Vj inct i onal
Cukﬂuﬁgﬁem@¢ﬁﬁrL%iﬁtﬁbbépb%a%ﬁHQ§L§§taPn@cPQﬂFqnéﬁéFaPﬁg of
depie@l@'ebl@l Mhz{&dl @&1@“@1\]5&1&%1@& cpuestcsx:cﬁﬂyor&gbybef or

[ tration e [ n
Jjﬁﬁérggﬁas C @&EﬁgggaoﬁZl?gt gﬁég gégrgy &%I ?99Eﬁ 0.5
A prgfgpred TRo Myl Ysercanrespordlrurt® anbet sIfl%?ﬁld%ld
inHidhebat esycrbityahi 08 Q:D(ﬂdlrigl ens'.(dYT nedium with

appr ox. % h%‘lﬁl ndu Ipr a@ko?‘?)gé:\koﬁ%%}licgg 951300

rpm wth conventona ener a

in Wargpyeremn hiatseaag%xbrédftaéf&lwéﬁif omflpﬂﬂ@\ﬂteag

disirakysi Slm'ﬁﬁurfer aamamﬁ&aansei@;medeﬁommﬁdyﬂs ty and
ln%%ltggggz )%( Elyal,lén (ﬁ‘.to}al an&zg%ﬁlo%tcnggﬁ

Iosér t e sequence 0 humani sed
shogdp i vatlr%eqeéletréttlﬁé detRmifce 6fdt Reladt or
diddaaaework '.I(N-_E\AQ :L%) sushecheqgher pilayt hedydelst-oklavaed -
rol"égqg ExpL Bw?ﬁ?t I?Lruﬁl?er o‘fr 28420081 theayi el d

tai ned ron1express on of TB-B is far bettg g
digezgeSobt hi e dErSHTEXpr E%s‘i”o‘?? Gf C?%Pﬂeh?%“av@c rd
indiichhibhesehft rdiskgsnsneescd neprphet aurderesemtdicfiberi ng
of ﬂengFégﬁlqlm gf%‘l@H?éaErmqtcdtﬁolg ﬁ)f‘aﬁﬂf& pOSI tive

. effect towar expression kg %

1nbARdRER +?¢ﬁﬂ%z§ﬁ?u5ﬁarﬁﬁ?%ﬁq F eﬁoSFes or’
antambidpodyr dertiwatsi véstbé piEB%MESBMEntnMEﬂFHDNGIS their
ap;ﬁqleﬁb’clﬂ {YeatFithe %@séggé@ _‘Ell'}aeae%lu@ﬁrtl% 'ﬁd/ll%lhae

f r amewor ove onor
cata R of NSTUG By FR BhOSBITACE RO Torbf SRLEHS OF n
exc@Amaliyei thdt gdltheir] tiaehoms FB- Aenigerads predoni nantly
spédlf@c@ﬁ?,”&fhl%thaﬁgréﬁgﬁf &t inkkcvhereas iTB1wensb@ws
b tron? nden%% % forn1aggregates (peak at 50m)

Y M 8adftt o aP%“Raxi mal solubility of TB-A and
certal n dertioimmigesor herrasti onds f hampaisen : by PEG
prziggplltzfiﬁln%@ﬁl(:%hafortho;@tnuale statBG 015981 25f6 23.

ri y r of test
lné? Stl%nmé% %ggggédlmﬁg?%gﬁgﬁgggécég%% tt0¥%’hylene
dlegqry‘l@éls B0 (PR3 060 ¥ L 2mmyt Q] |CN€ydé%ﬁ%F@s/ wer e -
infdehes g e d e aeasHEFBgE PiPtRieN egonCBITBL iskdni, n t he

mu%q%e[:gg@g% Un Osg mggmgiugeeﬁvcg% ggeeﬁE@OO m xtures

I near ence of |og ng/n1)
gaﬁﬁ¥°PEG8€%Kﬁ%%aﬁ@éﬁFvaPFb%aKX%traCt or lung, States o

uveitis in general, retinitis, HLA-B27+ uveitis, Behcet’s

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

resistance, states of arthritis in general, rheumatoid
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wv) . Maximal solubility (Snac) of a test protein was
estimated by extrapolation of the |inear regression
W oaansi®19% PEG (Tab. | ) . For TB-A was Snax PCT/CH2006/000300
calculated to be about 70 ng/m . Al test proteins
showed exceptionally good solubility. In a second
approach a nethod called self-interaction
-chromat ography (SIC) was applied to assess
internol ecul ar attractigg / repulsion of TB-A (SEQID
NO 40), TB-A Linker &R H F68L (SEQ ID NG 33), TB-A
H KA3R/ F681 (SEQ | D NO 34 d TB: F68L .(SEQ I D NO
artggytis, aO%t&ﬁ%éﬁPFhH%m ey AR B P50 mv

Reiphosphsyrel qpides. 5uvamwm@@l)tls, | gnlphlios imet hod t he
spoRBQL &k s Ofmdlrﬁﬁﬁﬁ.gsgclérdsm@bthZ@Qiz@-@a&r@ BOhAYSme ,

st ati onar and LNto.a ¢
‘myaFﬁP@Ph%ﬁ%ﬁglsbeF%%r g@ée(ﬁ%bf? e salssé) and

sarcnmobsls z e;iomeatléonemleﬂd@be@hééna@ lswrfetyS dipeepry

cysketent i enMalyre. s The, Fﬁéaﬂlaﬁlesapthﬁltsl%qqnd virion
coefficjent B22

hldFﬁ?@PhE&%dﬂFﬁWéﬁﬁhgﬁt|Qﬁﬂq%ﬁgiﬁgﬁgh P%%FGH%% cul at ed

gangceopdimg $APHDesgharomPMamnogitis, Brephy Pustylosppo2,

hyp%%os%@ggs leﬁ;ﬁzo(sI@Qtlé ) acnH)€ sWBeEe’ @O@dﬁo\/r@ B22 the
ernnlecylar att action .af the t est

pemﬁ%&?@?h %ﬁé% thﬁé?%?% e hit§ReF s %0l ubi i ty.
manife st as taiet drisgh sitmé-‘r%ﬁﬂﬂtey C@fllttéét pFEA n sequences
bro'nt:h!ﬁ@:?e ﬂ%@@b eh@@t:lﬁti]?y Vi@ snoti s hagéiiié‘xfa&tr ent Tabl :
teins_can he direc 0 e
allFrglgal %f?]¥vcf thit et ofq$%§ﬂsgerlv§?'v§§ g%ﬂ%ﬁge
ObS[ﬁlJSUl;@gV%ZQﬂW@IH@éY(@P@aSI% (KOPDY, 11@mg Lbresisg s5x| O- 4

“WegbndrBxl &é‘nuﬁ%nétowgl_/fﬁﬁ&lsakﬁ spaddpend B-GAaht c¥8BE -

arBrdby o Oyl el RSP R (e el 7

nodpsge bLBrE E@@%l vrrgus Fogdk ddsgaTe: At FEEEUT. 8 1 88
graQtOZ‘e&cﬂﬁdﬂ@, xéje2t189.(|@fso'BB-sAfb[LF@&Ang7 &gad nd TB- A

bone—fn-taﬁggxy/ tl,:x[7 gnt le ngg;t% Ezd JE)OCZF:LL s%a@gs ngf Yet

er re e anti I es or anti body
vas&elrlnvaﬁuvwe@fertaﬁe EY%E%HC igRde At FEA T SLUMSi r hi gh
eryg&habikblys, Rrdtygiypsstabidnd yeahaTBnpos iB-sA H MA8L/ F68I

= IRB I8 3 SRR Fh (SEQG%%dKFof%%éﬁEQTEDA

panqreg8Lti SEGIMEINGEPIEY tifys <0884 P At e ni ng t he
t enper at W@ tfeot.ndhserha oforuridl/ dic ngr dmerdiiooub r

posCth%,%%ém st @hbusgatd e MG rAbc Dok il §aand 292 nm
tab. 11 Fmthrs eri nent tarted to,unfold
at a tenp%rreé’telﬁ‘itéoﬁfog T AP Rhs ST 08t o
genEB=eA, Hel¥ 8ivdeGdl (ESEQ ¢raNEcI1) eyFBLAL i nker &R H-
reﬂi@%%m@%@& u%%)na J@rdﬂiﬁ'ﬁ‘@&ﬁé%uﬁgﬁ&@ [(EnbO, 34)

§a¥ TB- A H F68 %% NO._35). sh meg |n9{eased

ar €Fﬁ8Pl§t§Hﬁ9%ﬁ T 58C)Y °© f 185 proteins
stEﬂﬂﬁN&@SlKee@eﬂsmbméndehatQﬁ%ﬁ|&@ﬁ/aﬁddiﬁ?ﬁ% e EeEd: upon
mlrii'?tfa@l?' Diva Wk %ﬁrﬂﬁobﬂ@@%ﬁ';ﬁoﬁ:@dﬂﬁé@rm .”Re thea,

d f
atl'terrgﬁglo&yo n??{lt p?LSSS?‘%?%or eroggggggunf r}gorln poi nt o

endoscopic intra-abdominal and gynecologlcal proce%ures, :

endoscopic urologicdl procedures (e.g. prostate surgery,
ureteroscopy, cystoscopy, interstitial cystitis),
perioperative inflammation (prevention) in general.

Neurological and neurodegenaratlve dlseases
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was i nduced with guani di ne hydrochloride (GdnHO ) , to
keep the unfolded proteins in solution. In this
wa@p@eo3aomns f | uorescence eni ssi on maxi ma wher e dBCECHRIV6600300
in by fluorinmetry to follow unfolding. In this set-up,
TB- A showed again good stability with a m dpoi nt of
transition at 2.07 MGInHA . In line with the results
“fromthermal unfolding the derivatives TB-A Li nker &R
H F68L (SEQ I D NGO 33) ggd TB-A H KA3R/ F681 (SEQ I D
NO 34) showed increased stability as displayed wth
hi gher m_dpoints of transition, 2.33 and 2.3 M GdnHCO ,
respect i VeEpeingp| ¢ty9asest SBFPH?’IT esat%dlsﬁgs%f TB- A
Hundehivat'i v es sEheest Bdl11 tpplely, TBrdui nf dlurda keker um
disg%g@n urine, pig vitreous body fluid and pig anterior
chanber fluid was assayed by neasuring TNFa bi ndi ng
activityS@PEBIA after incubation for 3 days at 37 0C
in the r eapeetrivelbody dsltebdysisi rassayrbliéfed
- S Lt ol . ~ lhuted in
o e e P e Ear Comient Cat o 6 M AT ter
cachRgle nciRft MEH35ERFDY- di | uti on series of the sanples
were assaped:by ELISA in order to determ ne the
bi ndi ng %Q%%%ag%dKéﬁEéﬂléT@bémgF%E-péEQ, 1rY08Pective
conparing body flurd sanples \Qnth t he, posi |vg cotntrol
wheFBSTMFRHHHIFS, CRUSRT 1Y STENHETKAT tOWar s “R-gREF S°-°
of CUAceatd aticdnerwobkbd drelidatseididecaedsd lefmatbive

noc@EQEQiébCBH*HE&rBBchD&L%Bﬂﬂsoafpﬁéi@ﬂ-sdﬂ&tQ@&, low
Xperi nents, ovvevei, no. such shifi was detectable,

e h
backngpiat | FRERHalt "PRE! afBtHO S FATPYE AN E TE- At
syndenme nECRRINS tgant: , | poeimyprafodynetirtabi@dssay due to a

fiptoBha st 8bi lid10bat Res@idHo@Yironic pain syndroms

Exper i t 3 : Binding features of humani sed anti body
dueqipi W%{T?e%‘eastlfh'&uﬂ%di%’gs%eﬁ“c?ﬁé:%{e?és of all humani sed
scFv varilafiestiene tested in ELI SA on reconbi nant
human TNBRterlBe, dvS&OCicat iFaAgeONSdits (K d) for all
N bvari nts I%ID\gthln a range of 0.8 to nore than 10
Uo56E”M e dens to exist a reverse correl ation
bet ween tdasdgroxde hdihHe8g§¢:t o t he human accept or
f ramewor gy ard okbecabfid) tdprohathearespectisvesdj nder

Fiq. 4A) . vert.hel es 7 '

nyEEE P R AT S fons e (R T e Elende show
chrghficnhegrt eifdllgiteewar ds human TNFa that are conparabl e

to that ofn EBplefEiged dhbaldamsnt Wor extier @sekeontyi el d-
inée’l@g.gxedtxdeegtllnye%ttl }é?sog eJﬁ’ﬁ%rQ_%ggp@f eu\FéiQ:‘is&é)f th.at
“exhibi't simTar affinifies as TB-A when conpared in
infEppmatony Yowedy dd§8APe Y RGd 2EBAPY 3T - béffeen t he
antdppdtent ot radebobly 0érexgriess of yhelwremehtaffinity.
indeRci8hms of affinity, no significant difference

between the single-chain and the Fab fr a%rrent f or mat

of TB-A &S RELERPADIFACR AGEC NS Fhe affinity
pharaacENEacand:drpodiindoki eetprds ingr en adso kabetyerm ned f or
antiBofybYe SIS AGR RLASERIY €SHONARCH kBN ANlknc 1 bESH Li NG

ILn a dissociation constant . K.= 0.8 nM, .an off rate of
comganptioa_%;gp fopgnga%?RF%fq%}y acceptable excipilent,

diluent or carrier. .

The pharmaceutical composition should
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
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rate of kon = 5 x 105S 1M1 . Experinment 4 : L929
cytotoxicity assay The function of antibodies or
w@niochay3 deri vatives in neutralising TNFa i n RCT/OHC@EG/000300
be tested by neasuring inhibition of cytotoxicity of
TNFa towards cul tured nouse L92 9 fi broblasts or
ralternatively towards human KYM | nyel osarcona cells
(Tab. 111) . The humani sed scFv derivatives of Di 62
di splay different effi c%l es in the L929 assay as
shown in Fig. 5B. Sone scFv derivatives show | C50
(inhibitory concentration to achi eve 50%| nhj bi ti on)
preyaprbedqg r?“%ﬁ‘érﬁéﬁ*@%do@”ﬁ?&/enf’r et ﬁ§r£ °had no .
exhebiecdd ddtetchebh.ezehaswsnchkS;Arejsaimtlamdetféscrhtts from
Theng %%%&x dgfegétﬁl@m%eceaﬁ %@t&tlﬁxm data and

esu ovvever correl ated, nicel ﬁﬂ th the only
eltaprf@?éﬁéel @H&Fuﬁacﬁswg%ar &Bne%marjaﬂo(?ﬁ
usub TP MH rladaienlwnana%IFta,neﬂc@enqugl@mﬁ 3pralrr@¢1esf Thee

ani Eﬁé?g?c{gf’tm :ﬁ rggu\.ﬁ&ﬁj dogseerfhefdect. KYM I was,

ore used to confirm L929 results. For
aPPéPP’éHt%cFr%l&leF‘§6ﬁtantJ’e%rtgepranieFﬂ‘é e fbtency is
adm@XpEessteitbras Aa suékabl y eandalalemnde et ¢ zdcbetrge T8 A

eff(eg‘gsgf( t{héz Q}]—Boé% orléh’tgl%%lﬂzaher{‘%v\?er ofl €RO val Ués

becone again cl oseér the se uence 8\% a,
PresPRECIRTS G Re ﬁuﬁﬁh %%d@éptfar Prae AEENEL3YS

(BoEbg. e xlonpandd )t hEepot Bty lof 1cd235-€2 Bht H@@ﬁnvﬁTﬂFWes
is qgaggﬁéoﬁ tl%@a%cilﬁlzhlfgriﬁdﬁ%d taxt Qz‘i@é(ﬁ}caltn)t bevar ds

| ast c

ratcoﬂ?%@“a?%st%alnh aEé‘ItF' s?ﬁ'i% \SILL&f“éQﬂ’ A“%O&ﬁ%%’rlgnf i tThTNF
theaihg&ted [JodinmbBipashiow &y sifnkhazntCINRpakneiPedy he

(der999t BSSRAYoanVBer §asnt he: ROUBNEKaQEL ilEh W trarblock
hurmn TNFa, i, nguced g\yt ot oeram t LS 51ann| ffl cantly | ower
verd

induepy, kueg I SYgL v ESIRTF conpared wi th
histBlAgforl toreiamegetrenef alnfleamyrgéRn TNFa i nduced

Cyt ot oxi Gidt )Ehe”@ﬁfﬁ%lgcﬁdié"sﬁ% aﬁtw@%ml@xee%s 55 E||43
u efficacy .int abl e

thy F’Fesﬁﬁﬁcﬂveﬁgﬁloﬁr 8536?}/% ?ggie'deé }gﬁn\%géo?g li ne
congienhreheors | GA dat al tl@ér@ﬂf% Wbélegﬁhﬁ%%mtof small
app;jll%g?g&mc-\e?m}netshe ablltlhty to block TNF - induced

cyt ot oxi n e n

TB-A (Fi gﬂh%é)n% 580 oReihpal e Rl RO O
prdsieas abmﬁtlepff 3@670Peoﬁt%weébé@ea{lhethwwa’ﬁ‘ﬁéeo% t he
is 'EﬁéliﬁEthS Oﬂ‘é'ﬁ&ice( fihg. 16€31 crmsmopb@b@zbi yacasva TEBw t

pre%xen the h{@@g{ n{én% %%ugeimy?@so% &Hstﬁ ff-308ENt .

exp erlrretsvm ant] - TNF?a:%é
Cll%?hltllaﬁéﬁ? H%rﬁ%th%sos ]Re PESEPEpRT ot HRASEFERPIENL |1 n
hidl dekel Olb@stideor atthe péftiixadyrobi BSBATedle bedanti- TNF

d = d b 5 |
Thée é)u?sng i’mﬁeqﬁﬂl\é%t Ip‘.é@@lé ShywardsEa ;),yé{brrf lé”%%' Qopd Iy

rali1sin TNFa |oact|\(|t g\élvo
as s%OlCGét F%ll‘é?tr%ntlpygﬁ%%?]s'hé’ lFEtl?r%]d'Eﬁ( ®rf JPtaklite
notranedkrtlrts i shanvdellseting Thnes :npdebrhhsamdtiensivnl y.

ln&%%nggw%m% %%O”:L%n%lcbgggueﬁq&_%?a@.ctgehﬂ?élr et

Vet. Pat hol . a1 - 24 Ei:rle Y,
inngvd tARR fral L RAETIRS - nBH et ﬁ?&?ﬁaﬁn%ﬁ&a SR} bR
aetddolaiahslztiar,l yoptioal heppdrne@tjlon nto ofheredkeén.ep s
muéoq}ssmewl’%éé U} Qfo eye, systemic or local release via
implantable minipump or local release via implantable
formulation/device allowing for retarded release, topical

application to serosal surfaces, intrathecal or intra-
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human TNF a | eads to an acute, self-limting
monoarthritis in the injected joint. Arthritis can be
waeaatdfored by measurement of joint swelling andI/CH2006/000300
hi st ol ogi cal scoring. Consequently, bioactivity of
respective TNF a antagoni sts can be quantified by
-reduction of TNF a-induced joint swelling and/or
‘reduction of histological paranmeters of inflammtion
5.2. Materials and Met hods Experinmental Design The
current studies were designed to exam ne the
respective potential of a representative scFv aptibod
Venéﬁéc%ﬂéﬁxﬂﬂﬂééﬁﬁE%P%e P éﬁPEb6@9¢?ﬁ & oL@ gsons
al168888¢ i hed cabevelnkd hitthelvaekel ede Brdscbddy skhétted mab
par‘c gkc&de&ra)s):rggn{:gg*ﬂgl t\l_lrg@g | l’é Cf}’lllqedhli%gag’-é\g:a@ in

iat'e anl na tis no Bol on and
rel@éFP @dﬁaea%owrw@fa&rl@nt/ﬁavlﬁﬁ re-&rt PEGRES) /
locappléTatdgn tof utdnaigrogramiotal ecadrbintantl uhamah TNFa

releaglsg *Qe r%t %Q%?ai: ‘Eéracpc‘r o‘ﬁ?@@é f"nn&.‘éti\_to%’al

t|n nonoa Iti's that ca uantified by
deldgy aﬁﬂa’?fdf%@r 8§é6§?%P3a‘hdj9ﬁ’i1€reés copi -’&elfr?afley§F§m Thus
contBts Baidm (rodehcser ver merfiedeall systiemttionassess t he

1ocg'ie£§@eéﬁdhc &f Eﬁ%&igitwﬁ%ﬂ ¥n ngeu@fg Antichedy

errvatives experi nents re conpleted in series
applTgRtipny e Wofo. the)eye b§§Fcb@F}F|E&‘%\%§FI§F8dy
appassessémg tthe amethb&ypmﬁenmlakesénﬁhﬁnamtﬁbodhestO
to. g buman JINF a-i nduced nDnoarthrltls and 2 ) A
ose response stud assesslng the rela % efflca:y of

the anti Jo8yPdgrEvat VeI ERBNg 8ACH % EhBOPFE ©
thecyhbkbmaﬁcandnambobpd@exmﬂatuaE|véstwﬁﬂn;qyemén once by

1nv§%@§5§t £orl 'Hheec%kea§ct§§n dgser h@@gcgﬁ‘érpé’vfo}h@hﬁyt oki ne

ose used ased dt%%? ubllc n by BoIthand
treabpPRh e SN AR EPERST FHE G8S6F - d ls fcafﬁe
antdbbipody aknmwaW|deSlmaSUbaSQdcomp%mﬁﬂdzﬁﬂ é cel
theTdbbUE £c %@o%aqlsﬁucgéﬁﬂ cQM@%%!LBQ@n The u%@erasrr@nt s

wer e conduct ed ﬁg Cﬁ%d % w th %% er% Oam[:{ar care
nedJGPEEPF ndP S AR APPSR RSaPyeVoting ™ SdulFfhare
of I¥mhsrekatsed ELireneers and 175- 20Cg) wer e random y

assi gned 10 ahb@ﬁ&freﬁépeg{tolﬂﬁé £Br3/ Hohyda) eands hens ed
{.a

accor n Vet
Pr%ffn§3%n§%§”‘Eyﬁgﬁu %e%ﬁﬁléﬁilbo gra%%tjf1gkqghcular
in Adaesihesicd laddrcgenki hléemﬂYecﬁPgﬁsmmee diserdehed as
refd@8eht beshdprBolianc andned eaguases dirdyt@der anot to

]]eﬁ«%eed a tot a;?tl ntr grﬂg%ﬁrl )f ggi%tﬁ% ‘é‘?l't&‘.gﬁ of 50

crori er oksﬁe and rivatives were
pras:qeslfcpnge@enqqutt\w §8par af%cﬁ marrs alfl@%ftﬂ%r meRieEPFdns
er phyhédenekd sMogoa gt arfmainer etoabsaantd himmnafalFE a

S chbedlad 1410401 E{@é'éﬁf ot . f Lijerasharll i sqd
ldéMi caﬁ ? %G? ered s I ne ,SESH n b %e res ggtlve dose
ex dTlWOhéPPJé%arfébttlovéhéﬁf"P%‘é‘)W WESS; F.f%%%%eor i o459
reﬂﬁo@ﬁ@bnlﬁrtﬁﬁnéddcbareslb$nhmsédcpﬁes@hate buf f er ed
bi %ﬁﬁ@seé&é‘ﬁ'ﬂr&% @daiM t oAt rﬁﬂ?ﬁr i Or‘?(ealAlc)édapp' i ed

9 Rem a were i.np. ect ed vvlth_tL
SClant9l9l§Oa§12 -519) have dem nstrated hat rimary T
T cell hybridomas, and DCs rapidly and preferentially
home to the sites of inflammation in animal models of
multiple sclerosis, arthritis, and diabetes. These cells,
transduced with retroviral vectors that drive expression

of various "regulatory proteins” such as interleukins and
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derivatives 3 hours prior to intra articular injection
of the human TNFa. In all animals treated with
WO paocazrots cu | arly applied anti body treat ment SPCT/OE2006/000300

respective anti body dose was injected 5 m nutes prior
to injection of the human TNF a. Control animls were
injected wiwth 10 mcroliter of PBS w thout human TNFa.
I nfliximab/ Rem cade(r) used in the experinents was
purchased at an official_Sw ss pharmacy. Anti-human
TNFa specific scFv and Fab (TB-A) antibodies as well
as a na ve scFv antibody franework used as unspecific

antgoRlF oiCEant FBSHYST RS dBTEI PERPOTIET¥x BEPT re -

the€Xpres&RilRsEons copiodnd nguthéraey orskapdairemetthods.

autggﬁguﬁlgrteexlenc%gﬂg\?ﬂﬁgt ! l énbfxllcg.l&eecl %Wt%glg&% peé(nd

ramprotelnin a aratlons beca

nonpbeeeoqhy%%@@eﬁamee Jd}?p&ﬁeﬁ | 304 JROBHE | ﬁ%%‘”é?“‘&f
of {NEaanﬁemaireenaﬁt aﬂﬂth[miﬁyTNEalV\E’Sl\mH' cifasbd presant

anF er_gTseCah eE%S %gcg}@%‘i}éf %’E‘i@gbi)g f&é rh_tntqja@@l@f(ar

iate ore injection he re (5%
delﬂﬁﬁrﬁp%ﬁ |’thk?néaFP9‘e%r fo reééF‘PiL% uW%FrI} )}thﬁpﬁp 3 body
ant@pblyadd Meratafe LB easeesafdt feocontirinsgenratarrizef or e

by ghgu%{%ﬁm Ir%@rgtrlggls \Péct-BCI}{IFaAdgg)"@lxﬁé anm|hefaof gdde knee

e I nj ect ed

et erni ne ns of _a
theﬁEﬁdhﬁjﬂ%aﬁC’I ﬂﬁéﬁllﬂ%j h%iﬂ@séwlerari‘%%&ﬁ gﬁOBfOﬁI'NFa

the( @nt PBREN se@nt r ohianiemlad). 48003 nmedicatdeinpnbef oras!

tha%uggﬁpé sl QR 40k - Lhe; afNE@'n%utEQfl Qirﬁfr%o%bc@f)nﬁbe
i njécted knee joint_was determ neg C{] h{lﬂ[;]t
ant$RBRTI hy VRS EBPEGRREY By st FAETT fd He
thet hgtsecondxiragetien pedsmerenti¢e osnﬁﬂeemal ééOIl’ef the
colhbhah- gl Amien rEE%HI@ndeal(lEl On Hhandhiditk, . bdt SEdte
processi ng 48 hours a%[ er |nﬁ§ct| on ofc E@Fﬁoéof PBS in
Syséﬁg%cﬁ%l}émﬁlrtﬁlmﬁﬁﬁ% %) HAeRal S WeFE 2 ithanrsed. At
injeetiopsyf suijtebledvipeess wer @ - separsaed alienithel Foot

con®Bd bhE g@xprfés)é@@n' Bt agd ak?%ll—m&sé@@v I htA@%uet hasol

d t I HE
oS APRFRGES dE H0SE PORY DY 801 Gn SR CDITRaGoe

Mor phol ogi ¢ anal ysi s Hi stol ogi cal scoring anal ysis for

measur emeife Qbgli0h8ds i S ltappEL Sdn WA vRerfoh etk as
d S |bed by Bolon and col 'eagues. H stopathol ogi cal

“a for assessment of joint inflammtion
wer e appl9E8d IRcHOr Hi Vg afo TBofon and col | eagues (Fig. 7
, 8 and llﬁ[)VMTQQP§SL§%\[@UI&TILE]C’BA9§QS’\B§NEB]&’WYQDRPGKAPK

LLI%%%; gﬁ seﬁ&'ﬁz %S%ﬁﬁlfg‘éz@'eﬁb S S Risby T AR ed

ant| e correspondi ng
KLEW&r aart i cuI arI y applied ESBATech Fab anti body were
conpar ed 4y bhmotr2atH laft weta bl ock i nduction of the

it UMt st

e e R T

avmExoecroenvsdThe resul ts obtai ned regardi ng treatnent
effects oghdslﬁngg:gfvﬁr}eﬁe @Lanmeter (as an indicator of
DIVLTOSPSSLSASVGDRVTILTCTASQSVSNDVVWYQQRPGKAPK
RLIYSAFNRYTGVPSRFSGSGSGTEFTLTISSLOPEDVAVYYCQODYNSPRTFGQGT
KLEVKR
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effects on TNF -induced joint swelling) are
represented in Fig. 6 . Al antibodies conpletely

whb@eka®1INFa- i nduced joint swelling. For evalREr/icano06f000300

treatnment effects on joint inflammtion, histologica
scoring of HE-stained tissue slides was perforned.
~Joint inflamation was scored by the foll ow ng
‘criteria (see Fig. 7 for representative scoring
exanples) : Score 0: normal Score 1 : MId thickening
of synovial |ining Scoré32 : Thi.ckeni ng of synovia
lining and mld inflanmmti on of the sublining Score 3
. Thi ckeSERgIBf N@yhd{H #If FPAPng and noderate

i nf | ammatgvenyvehcirexrran Sval agT A$EY SRS GMS W oRQAR S,

&
L e S
AMDETEQ6TBVIDfSAl | treat nent on hi st opat hol ogi cal -

i nf | anmatdpen r8CROES WEIE elisesved. In a second set .of

exper i ”E'b;[nsmgaEséféﬁraﬁﬁgeearwmq@bﬁﬁsmm

assessed ody~deri vatives r&p
RLIYBGAELRFERIRFS GrSﬁfS FREF T ELASARP Y DAY R ESBRYEEHR ST Fv
KLERkRI body TB- A and the corresponding intraarticularly

appl i ed %Bti\r odyof expersnment 1 were conpar ed

W|th|ntr ticurarly and intraperitoneal |

I nflixi n@?@@@ﬁ@é@‘@(%“ﬁ’é‘@ﬁ%&@%@g L@@%—W&ﬁ%@@bdy
EwMcRe Kip Dgc By AW K¥diDRY TRTR DS Tof ViyME hHERS DINFY Y§BRVERG
TYL?P%Q?BY@(?@%&\H‘@%‘EN dose range as conpared wth

according to TabI e V .Table V :
I nj ect i orSES A@nBO % pkk i HerfE_22The resul ts obt ai ned

r egar di ngpivivEaisre AL SES TERRVE LOAT BHRFIHN DYVWK QERP G /et er
LLI(Y%%SFL‘H%E% &ETQ%’E‘@?f@SL%EENEV@Y@W@RE@E@ET

re shown iIn . The results obtained
KLEV&Far di ng treat ment effect s on hi st opat hol ogi cal
i nfl amratsEn cwoes8 @heopridsédted in Fig. 10. In

sunmary, %#?M%de@%sL§ﬂ£ﬁéﬁ§ﬁ@%&b¥ﬁsééﬁyﬁbvaY@QRPGHﬁﬂ%:a

L HBOy B o SR DB T LR B B I BR T

KLEMWRa- i nduced nonoarthritis upon |ocal (intraarticular)
admi ni st rgid oy noVBi g dhefe pare shown and descri bed

presently referred t

is to be %I W%ﬁ@?%ﬁ%@%gsgggﬂﬁé | nvékﬁg%nﬂ' IS
EWMERINPDSEDEUYARIQNRG TEQLERRYS DR MB LA 8 ETF BRI AVATYCHRERGD
aviRediredragg practiced within the scope of the

fol l'ow ng_cl ai ms. Cl ai 1 . A stable and sol uble
anti body %ﬁé a#ﬁ%ga?/ Qgrr%rat ive which specifically
bi nds TNFCGGEHIGECEAEEEHESCDT anti body derivative
conpri si nge® 1o ght: 1¢hai nov ars-abkesdomai n (VL) - being

or deriVeg%%##é?ﬁégisgggﬁﬁﬁV¥iT%%g%é%&£§?dvﬁ¥b%§Pb§APK
combi ned hea%é aln varia omain %ygé bei ng
LL Y SRRV TEHP SRETR IARS TEEG HE RS T BEQVADY KERRBY NSFRTFGOGT
KLEVKR

SEQ ID NO:12 TB-AB

DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQORPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLQPEDVAVYYCQQODYNSPRTFGQGT
KLEVKRGGGGSGGGGSGGCGSGGGGESQVQLVQSGAEVKKPGASVKVSCTASGYSFTH
YGMNWVRQAPGOGLEWMGWINTYTGEPTYADKFKDRVTLTRDTSIGTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS



10

15

20

25

30

wherein in the case of a derived sequence said
sequence has at maximumup to 5 changes within the

wo caaaswonk of said VL domain and/or at maxi nunPCpCHR006/000300

ni ne changes within the framework of said VH 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 VH are at ong,of the positions 11, 16, 28,

43, 68, 70, 71, 72, 73, 76, 77, 93 and/or 112. 3 . The

anti body or antj.ho rlvatlve of claiml1l , wherein

o 3" oy et

t he chan ar e at one or nore ofthe Bositi ons 4.
, 46, 65 DIFETQPDSShIRF GIPRYZLARERINS BWANYELRFCRA T ar e

RLI6§Aﬁlgfg¥ﬁ7VEr§?{r7E%G@ESE@EF'F!@I?SGEQPEDVA&YYC@DY&%PR@BGQ@I_? ]
, e
<uegRredtir eSS haeC a i pe i allsckp oy frrm
YGMBEWEREAR G IE1VRIGHE NT i ARG AP KAKDRERES L PV MRETSLTS
DDT@Q@Y@AﬁEé&ﬁ%MU%W@@@EQV@ﬂ%ﬁnino acid present in SEQ ID

L 0 y 4 for VH. 5 . The
antl body étﬁt?' o%lzf/%:_ rolfvgerg)ve of anyone of the

pr ecedi NG VRARISVE T FRRSPEILKSERAS Y C | R REGRPRTEWS A he
1L0SERAYEHCE: SHR IS YNOs st1 T KA DYREHANT AN T, S8RV T ey
RGEgerl vative of claimb5 conprising the VH donmai n of the
equence SEQID NO 2 . 7 . The antibody or antibody
deri vat i \BEQEDcNAi #P SCiElomdr F8Png a VH domai n deri ved
from t he sagEerverSEES I3 TNOGTRALCOEHTEI FSEPGBV EBNSGA

T s?{}?@g?zgvﬂcgs Lnvars SVlfT‘}/‘PQ% SL\éTQ ICNJ&‘I?K@NTI&%QXV@?KS

erivative o conpr|5|ng t he VI
CTSdomai n of t he sequence SEQ I D NO 11, and the VH
domai n ofsEghapsequeacer SEQTBBwNO 4 . 9 . The anti body

or_ant | badAehiXatL Y e Afatyeres abvdNifaf OBREtahx

cl ai ns,

ereln eaS
B P L N0 e i

KLEpK&sent in the corresponding CDR of the VL sequence

SEQ 1 D NQ Q’—'E %ohtﬁ@ o\fHTgeggence SEQ ID No: 6 or
SEQ I D No:

t
of ol ai m IO AREPETR BT kbR H i easeO i
KWD@WCEN;DY'X/GEMDMEH@@RSLEMAWQGNNWWYF§ARERGD

aufARUSES RS L0 Sfrtrﬁzp?/ﬂdéngugﬁ?eoget S Thae e
SEQ | D NoPEQ ID PP 1§nLP athHl—!S( 9 ot 13t %‘bg [}gerl vafl ve
of “cl ai m LO/MIST SEhEAVIC HRFqUEAERS GEGN I RGRORPBRARE

LLI'Y@A@QRY'?G@P@&ﬁé@{@%T@@ﬂm@E&A@f?@QﬂmsPkZ’FGQE}'he

nti bod

KLE\VE(Rggaﬁéﬁ%éG%%({%%ﬁég%gh@gt%gv%@%quence F%QNO
YGMNWVRORPSEGLFUNGUINTY T GE B Y ASBKDREREB LEBS A5y T VIBLI BLTS
Dozbsllﬁ}y%%aiz%ﬁepﬂmvmmmwys@r ant i téody derivative of -

claim t u SEQ

-NO 27 an#é ﬁ@ %‘é ggqg}gﬂ%:e E § %1\?9 N%“%ﬁ%%

ant i body @}Vh’g}ﬁ&?@@é‘.)‘?,Aa\é(ﬁDR}fgtLTg'@A%@SVSNDWWYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLQPEDVAVYYCQODYNSPRTFGQGT
KLEVKRGGGGSGGGGSGGGGSGGGGSQVOLVQSGAEVKKPGASVKVSCTASGYTFTH
YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRVTFSLETSASTVYMELTSLTS

. DDTAVYYCARERGDAMDYWGQGTLVTVSS
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anyone of the preceding clains having a specificity to
human TNF a. 15. The anti body derivative according to
\Vaawmnsumj the preceding clainms, which is an SBEWCH2006/000300
anti body wherein the VL and V H domains are connect ed
by alinker. 16.- The scFv anti body according to
claim15 conprising a VL-1inker-VH sequence
-arrangenent. 17 . The scFv anti body according to claim
15 or 16, wherein the linker has the sequence SEQ ID
NO 10 or is -derived -ftom sai d- -sequence-. 18. The
scFv anti body of claim 17, wherein at | east one G of '
sai d |inkEe iI® ¥RaRfedBtd P&Fﬁ@LéLE)%Rrarajcﬂo drargded
TB-aMHNQ/agi d. 19. The scFv anti body of claim 18, wherein

the "”kﬁf %E§L§£Qy %%%Eg%&gﬁDﬁ¥%quﬁgGEkﬁx

ant i body rve accordin one of
LLIﬂSMNRm@éRﬁRFs‘SG&GP‘%DF??%@WP\E@@E\&WCQWWP&@GQ% is

KLEvERedGt ocddus qumnsicatt s hegi ik el vak bunerk g vapRarTy

e R ey
DDT@HKH@@F%%PW%YWQ%F@VTE%%U n disulfide bridge. 21. The

-scFv antsniqpctys wo:EFap fy-agnent cacsorel ng €0 nanyqone of
-Gl 355§ -20, which is |abeled or . chemcally
ed. .22. A DNA sequence encodi ng the anti body or
ant i body RISRITQSP ﬁ§%s%%%@??df Thg CTBS @S O EROB P & AvsK

LLIYS2 FAR 2 BCVES RESORGNG TDFTEXIY B SPEONA Vet QD QW PREFO D6

o ostggg? t Saeggé§#§$&%§%Agbﬁkp&gg%Ké%%TA@G?Hb%ﬁble

ranstorne
Y MY BRAP A M A B E P DY DR QRS E P LERT IC O MEL AP T 24,
DDTh®IYHARE R IRENYIGDGTLUTVeRkar yotic cell, in particular

E . t
SoIT oo e oYRBSky RO LUBRECLIAS RRTIELAANG
el S S R et AL A RTINSt il
RLIGSAENRY PGV ESRIGGRONBT DBTHUL SUIOPE DVAYY YEQATha SIPeSFGQET |

KLE@%R@&@G§@bé%%d%%@%éG@@g%ygﬂvay%hhv9ﬁ§Gi§ﬁﬁvé@TA%&&&Pﬁﬁ

nt hesi s of sai recoverin
v FRROE R SR B B P e R S e LSRR T A
DDTA&Y Y CARFREDAYDYAGRGOLVEVSS ns 1- 21 as a pharnaceuti cal .
: 28anTh%E¢3QD0ﬁoa@3 s 09d¥ 08, ?%ﬁgufg%e@eﬁhvﬁtie@
R B M A L S 5
LLIFSAGNRETG R RESGAEY 8T D F BT IS LUREAVAESHHIQIAE PIr §60GR: s
KLEVRRBBEE $ (U B6ce8EE06E s BdTiigscAlVRI b ¢SS vHVRICTaARTRT PF Y

o e B cr i AR BER P B e e e

DDTﬁyﬁiCARERﬁﬂﬂMDﬂHﬁQﬁﬁLVWYﬂﬁ a pharnaceutlcally accept abl e
carrier, siiol wenio p24 exizpirentys, BGo AaeeEDTBAR i1y

preparatEﬁ@MQBEPééf%igbéﬂ%%TLTCTASQSVSNDVVWYQQRPGKAPK

LLIYSAFNRYTGVPSRFSGRGSGTDFTLTISSLOPEDVAVYYCOODYNSPRTFGQGT
KLEVKRGGGGSGGGGSGGGGESGGEGSQVOLVOSGAEVKKPGASVKVSCTASGYTFTH
YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRFTFSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGOGTLVTVSS

SEQ ID NO:25 VH of TB-A with D66G

QVOLVQSGAEVKKPGASVKVSCTASGYTFTHY GMNNVROAPGKGL
EWMGWINTYTGEPTYADKFKGRFTFSLETSASTVYMELTSLTSDDTAVYYCARERGD
AMDYWGQGTLVTVSS

SEQ ID NO:26 VI of TB-A with V83F
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anti body of anyone of clainms 1-21 together with at
| east a second conpound. 31. The conbi nation

w@e@pas®ts on of claim 30 wherein the second coPEDUHAN06500300

not an anti body specific for TNFa. 32. The conbi nation
preparation of claim30 or 31 for the use as a

medi canent. 33. The vector of claim?23 as a
pharmaceutical for gene therapeutical applications in
humans and/or in aninmals . 34. A nethod for the
treatment of a TNFa rel dt%d di sease wherein an

anti body or antibody derivative of anyone of clains
1-21 is |DOMTOPPEFLEBPTTEHVTLTEAAP QP BN EAYCQBPCRRRK Of

1L AR rRR YT 6¢p M rdiel vt BEfHIRIICe S AT Recodiad bR rapyene

KLE clainms 1-20 in an expression vector. 36. A stable
aqueous pharmaceutical fornulation conprising a

t her apeutS&|TPy Nof R@cYl vaf dodntioh @h3Zanti body or

anti body 5EVMT©@§ESEs&%véﬂRVTIEEFhQQ§$sﬁovﬁhkg@§bGKAPKr
R e e St S g GO gl
KLEY§Ryol , wherein the formul ation | acks a tonicifying

grglunmt 3gfszﬁ,p&buiﬁb@_bb opr der .TR3A. u1BE7§ priMilsatiyon of

cl ai m 36 SRR PRt st gt Vet b Bt Do e
EWVEHE OE Y 2CBP IO ARKF KRR FIT 0 BBR T v WAL T SBOS DT/ Y6 ARTRG@R | on
amficanyoneved clains 36 to 38 which is stable follow ng

freezing %&dgﬁjhﬁw:gg \% Otgwefo_gr H‘%é?ﬁ% .40. The

formul ati anyone ‘of "clai irs which is
st abl e atQVABYRECRBVRKE @GS VALY SCEASEY BRE YN ROAGOGhe

EWMcuINU Y atE oy 20k ranpgeneT of T o eivivsiE30 st os difr aMye c@RPrE i e

.AMd@%héQEL%?V§ﬁrmwrreducing sugar. 42. The formnul ati on of
ne of ¢

any ains 36 to 41 wherein the non-reducing
sugar is YHeHRI ¥&304F! ofh&Bf8rnul ati on of anyone of
Hllghai/es/86/ 10 A2 18khien¢p®/tiwe non-reduci ng sugar is

. i j 6t
T uher o M LREREBKBR AR AR ERY AN AERIAID 1O
BN §F Rl BB G RFEF B PR S TR T LT YRP AT Y GABGRED

AMIYWEQBEAYTVES a scFv. 46. The formul ati on of anyone of

cl ai ns 3%5%2?_&5}1&9??{ e At tﬁeo_F@gFl/p@Qy bi nds TNFa. 47.

The f or nul i on 0 a3¥one alnse 36 to 46 which is
stabl e atPTYMFOTBEFLEATE BN THBOHHS9S I WEY ORR P Fieit
LLIYWA FYR AT GVP SFF.SGRAEGT DF TIL I LQPED VA BNy YOUS PRT BEQET 36
KLmRééG@@@@@g_@dda;@G@a&é&ﬂﬁw(%%@ﬁ@@ﬁké@z&smgcmgaﬁF-TH
YG'forguIatlon iS Erog1about .1 to abgut SOVQ%EH%S 49,

MRHARPB PRGN LT L Ao B RORAT FE- 56 AT LTS

DDTAVYYCARERGDAMDYWGQGTLVTVSS

SEQ ID NO:32 TB-A L V83E H V79A

DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQORPGKAPK
LLIYSAFNRYTGVPSRESGRGYGTDFTLTISSLOPEDEAVYYCQODYNSPRTFGQGT
KLEVKRGGGGSGGGEGSGEGEGESGGEGESQVQLVQOSGAEVKKPGASVKVSCTASGYTEFTH
YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRFTESLETSASTAYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS

SEQ ID NO:33 TB-A Linker G2R H _F68L

DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVHYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDVAVYYCQQDYNSPRTEGQGT
KLEVKRGRGGSGGGGSGGGEGSGGGEESOVOLVOSGAEVKKPGASVKVSCTASGYTFTH



48 wherein the surfactant is a polysorbate. 50. The
formul ati on of claim45 wherein the scFv binds TNFa
WO 3@s/13tee3 f or nul ati on of anyone of clains 36 tBCEHOH2006/000300
wherein the acetate is present in an anount. of about
5-30 nM 52. The formul ation of claim51 wherein the
. acetate is present in an anmount of 10-30 mM 53. The
formul ati on of anyone of clainms 50 to 52 further
conprising a preservative. 54. The fornul ati on of
clai m 53 wherein the prédervative is benzyl al coho
55. The formul ati on of anyone of clains 50 to 5 4
YGMW@R@AWH%@WIB@@?GEJ@W%HBLTESW%LYWEB?S%%ut
DDTAVSOc BREHEYAMDYWebeTIevdor mul ation of claim 55 wherein

the buff =3 odi eat pHS5, th

pol yol ?Etgr ZCR g8sg4 %—}ng{a%%f%ﬁ about IO2 10% w S

t he surf STVATOSE § SR JEHRYALBCT S &V BHOTHE Q8RP @Rt
1119 R inRvido M REs cnse bebrrithe shoprulat v vrpdnusher FGOGT
IR DS R0 Rt BrRR BN e -ad e o
YGM@WSRQAP@RG&EWMG@&@EYEGﬁf@&ﬁﬂ&fKDB?TF&#ﬁ?ﬁ&ﬁﬂﬂYyEé?SLTS
DDﬂW@@QEﬁﬁﬁp@ﬁamnyW@@GQLngvggconta|ner hol ding- a stable

aqueous q&cg ?gabaforn¥%§£lon conprising a

t her apeut™ I ve armunt of an anti bod not

subj ect edDRV@IT}QSiPé ﬁLF%\iﬂﬁﬂVTiJEW%%QSWDAW&nggP ARer
LLﬂ&%@@Nﬁb@@&Psﬁfs@ﬁ&ymeE¢EEMSSiQEEDﬁASﬂYd@@nxnﬂPRamdQem

KLé%?%¥8%GS¥$EE§§dEG%E é@%ﬁ%&gﬁﬁ¥hﬁﬁéﬁsf%§§E¥A Ehying

anoun um c cI al m

YGW@B@EHGKWWWIMWGE%T%WPKE@BBE%L%‘FSWW%B SLTS
ppTAEYiveatiNe>fDEperevoiss! ai ns 1-21. 12013PC. ST25 .t xt

SEQUEhKIEééé;QﬂQ@ <§;ﬂEIbI%A}% % AG <120> stabl e and

sol ubl e ant1 bodi es a <130> 12013PC
2 SB0n 40 1B ASPE TPV RRITLT GrA SISy Sy HEORBIEPY g
LLIY2R2NR PRIV s raYGIr O i 2l S KRPODVAR 2BCOQIBINSPRT FEeGCDf

KLEQ%REGéég&E?ﬁ%Eﬁg?é&%@&§?¥bﬁﬁﬁ%%ﬁEQkkPGASVé%%E%hSé%@Q?H1
N OIS U LR e A A o e

DDTAVE YBRARE G DAMEWOGEHI LEEYSAsSNn Asp 20 2 5 30

SEQ ID NO:37 TB-A H F68V/F70L

DIVMTOSPSSLSASVGDRVTLTCTASOSVSNDVVHYQORPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDETLTISSLOPEDVAVYYCQQDYNSPRTFGQGT
KLEVKRGGGGSGEEGESGGEESGEEESQVOLVQSGAEVKKPGASVKVSCTASGYTETH
YCMNWVROAPGKGLEWMGH INTYTGEPTYADKFKDRVTLSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS

SEQ ID NO:38 TB-A H_F70L

DIVMTOSPSSLSASVGDRVTLTCTASQSVSNDVVWYQORPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLT I SSLOPEDVAVYYCQODYNSPRTFGQOGT
KLEVKRGGGGSGGGGSGGGESGEEESOVOLVOSGAEVKKPGASVKV SCTASGYTFTH
YGMNWVROAPGKGLEWMGHINTYTGEPTYADKFKDRFTLS LETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS

SEQ' ID NO:39 Linker G2R

GRGGSGGGEGSGGGESGGGES

SEQ ID NO:40 TB-A

DIVMTQSPSSLSASVGDRVILICTASQSVSNDVVWYQORPGKAPK
LLTYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDVAVYYCQQODYNSPRTFGQGT
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Val Val Trp Ty r Gn Gn Arg Pro Ay Lys Ala Pro Lys
Leu Leu lie 35 40 45 Tyr Ser Ala Phe Asn Arg Tyr Thr
W@R006N3M01FPr 0 ser Arg Phe ser Gy 50 55 60 Arg ELT/CH006/000300

@y Thr Asp Phe Thr Leu Thr lie ser ser Leu Gn pro 65

70 75 80 G u Asp val Ala Val Tyr Tyr Cys G n G n Asp

Tyr Asn Ser Pro Arg 85 90 95 Thr Phe Ay G n Gy Thr

Lys Leu G u Val Lys Arg 100 105 <210> 2 <211> 117

<212> PRT <213> artifi cjgal <220> <223> derivative of
TB-B <220> <221> VH TB- A <222> CD CH7) Seite 112013PC.

<400> Al
T R T g WY e s WU e T
YGNMW&’RQQPGISéInEVEWINﬁh’TMP%YWK@?Tﬁ“§/¥ET{f‘rﬁSTﬁl¥ME$ﬁ$LW s
DDTRYK v2ARERG BMiFmt Rt vAsdE Trp Val Arg G n Ala Pro Ay
Lys Ay Leu d u Trp Met 35 40 4 5 @y Trp lie Asn Thr
Tyr Thr Ay @ u pro Thr Tyr Ala Asp Lys Phe 50 55 60
Lys Asp Aite PhweThioPhel18ebel mord fulfy wSeeraracSer
by HBEeYahedYio &r %Qliéwﬁ%rl\@ian@l@smuhaﬂarsﬁﬁﬂdLel@tThr
hSeersAg %QThr eC,\éoe,LQ 95AIaArg
oW&eh APG P°Ey G dy Thr
inves3 1260 ADL 1111t@r‘¢alur¢hand/alat§élrt Sé‘r:aM%n&m 3 <211>
inc@Borilexy Rk 2 L3> rhpeBEndalr i ne <220> <221> VL/ TB-B
<222> (1) ..(108) <400> 3 Asp lie val Leu Thr G n ser
Pro Ser ser Leu Ser Ala ser Val Gy 1 5 10 15 Asp Arg
val Thr Leu Thr cys Thr Ala ser G n ser Val ser Asn
Asp 20 2% Nabkn¥Val: Tddhstriuction @GN AFy Bheikbyidy/s
Ala Pro Lys Arg Ceu T 1T e 35 40 45

The starting material for the generation of
humanised anti-human TNFa antibodies or antibody
derivatives, such as single-chain fragments (scFv) 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 Déring et al. (1994,
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
affinity antibody (Kd = 0.4nM) and can block TNFa binding
to its receptor. In addition, Di62 inhibits human TNFx-
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
which the linker sequence is composed of four repeats of
four glycine and one serine residue (GlysSer),. 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

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



10

15

20

25

30

35

Tyr Ser Ala Phe Asn Arg Tyr Thr Ay val Pro Ser Arg
Phe ser Ay 50 55 60 Ser Ay Ser Ay Thr @ u phe Thr
waewe/ibrid i e Ser Ser Leu G n Pro 65 70 75 80 QGaI/&HP006/000300
Val Ala Val Tyr Tyr Cys G n Gn Asp Tyr Asn Ser Pro
Arg 85 90 95 seite 212013PC. ST25.txt Thr Phe Gly Gn
@y Thr Lys Leu Qu Val Lys Arg 100 105 <210> 4 <211>
117 <212> PRT <213> human-nuri ne <220> <221> VH TB-B
<222> d) ..(117) <400>44 Gn Val Gn Leu Val Gn Ser
G y Alad uVval Lys Lys Prod y Al al5 10 1 5 ser

wer%?gr#%?e%fﬁnz%%Eb§%5a5§x§d¥d%l§$huﬁ%ﬂ ﬂ%ﬁmé%gkkgngJ%y

y n \ Gn_Aa Pro
dercfgugy o @%y L(§§8 LU D HA%’C SEBQO%ﬁ—?I% R p9FT e Asn
MauThetTyt. TIR00@)y BEth®in Fh21Py22A) a Psp HuyrenPHe~50 55

kap%g LYSgASR AT gn¥aly Thipd:RihpThr wArS Ashihiicserslie Ay
hr Va? %'I%r 65 70.75 80 Met A u Leu Thr Ser Leu Thr
neaggpt ARk SUPRATALY - \H1e ﬁﬂprﬂ?rrlélii% %5 Ala Arg
fra@ewoAk gvdd ychaspnAfaoivet pAsyE Byr himpn Jly a@dn V@l y Thr

seghEHcd00 105110 Yal difarMalgeset Sebcidmi ¢ad1@rqd <211>
108 12> PRT <213> human <220> <221> VL/E 3 <222>

<
biopRySISth GECERb05 55 R 1% VA1 SLetPThr Go i L8t Pro
sol8bilBey, Ll SeprAbal SerpialerGlysl (Bud 0ders Magp - Agly . Val
al.Tgéggﬁ}é iTﬂt‘HBka{,%tAE gsé’é g4Ttﬁef41t@');<?AE§fyd% Qaa_‘irefrg éﬁnag u 20
<20é ' %?Y} sﬁé@%@% a P iE?%aE\#’Jan A ERSPETESY 45
of Tpesal amtBodySéramevorks @reGdegcsébedin val Pro ser
wo0AY 7 FBe/ Bers 0d2% 6207 B6m 6thiSeochy Sesifde-Banif u Phe
ant1Bbgbed e, 1 he ool S8 468 G0 L0 pinding
properties was-identified as suitable acceptor. This
acceptor consists of a human VL-kappa I domain (SEQ ID
NO:14) in combination with a human VHI domain (SEQ ID
NO:15). Herein, this acceptor framework is réeferred to as
FW2.3. Among 81 VL framework residues, TB-wt and FWZ2.3
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
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
et al. (1994), Proc. Natl. Acad. Sci. USA 91:969-973;
Gonzales et al. (2005), Tumor Biol. 26:31-43; Ewert, S.,
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-
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 Kabat' -



10

15

20

25

30

35

65 70 7580 d u Asp Val Ala Val Tyr Tyr cys G n Gn
Tyr Tyr Ser Leu Pro Tyr 85 90 95 Met Phe Ay G n Gy

wabeochy®id eu G u Val Lys Arg 100 105 <210> 6 RRWETCH2002400300

<212> PRT <213> human <220> <221> VH FW2. 3 <222> (1)
..(124) <400> 6 Gn Val Gn Leu Val Gn ser Ay A a
Gu Val Lys Lys Pro dy Ala 1 5 10 1 5 Ser Val Lys Val
Ser Cys Thr Ala ser Ay Tyr ser phe Thr Ay Tyr 20 25
30 Phe Leu H's Trp Val Asg Gn Ala Pro Ay Gn Gy Leu
GQu Trp Met 354045 dy Arglie Asn Pro Asp ser Ay

numé\éf u@; clﬁl'e%e Kka%@ e r?:ill-y§15)5‘f Qgééﬁc@g Gn Asp Arg

r ser r Val Tyr 65
Proveiys ©) INEEnELaTL i ?ﬁrte%FtLe% Tlr“aﬁi rséﬂatAspI%%b Thr
Heafth, \@th'E)srdaTyMDQ/&(BS:C@ﬁlﬁ5 Bha #Arld ovahgPresiAtugpesd y
Se%hf'l gy Asp Pro Trp Asp Tyr Phe Asp 100 105 110
y Gn Ay Thr Leu Val Thr Val ser Ser 115
120 <210¥L7 <211> 108 Seite 412013PC. ST25 .txt <212>
PRT <213zpaLtif2d4cix (s2R0>K=223nueeirvasj ve of TB- A

<220> <2%%$%VpéﬂﬁqJ ﬁ%%%e &éﬂatrﬁ%%§l1<épo> 7 Asp |

e Val ser Ser Ala Ser Val
dy 1 1OC?§3Ast89WIgg7\/élsafFﬁrKﬁ%t TPy snThr Ala Ser
G n Ser val Ser Asn Asp 20 25 30 Val Val Trp Tyr Gn

G n Ar 35 40 45
Tyr A 988&9 qu][ LEYS% Ns@mgrﬁaﬂﬁ/@ ‘%?‘g&}e{”/gﬁ P:rg ser Arg

Phe Ser EP}2508% Qj‘%ﬁf Aﬁﬁb@tymﬂﬁer@nﬁ ¥RY A& Phe Thr
Leu Thr kba3serdSetldteuKepat Prongxing #3580L0) .u Asp

Val Ala ¥aksTyf: | B@dﬁaﬁ%schﬂagi@Tﬁﬁ@lxﬁrTﬁﬁQ Ser Pro
efflcgently (Fig. 4A). The next step was to determine
which residue or residues from these components- should be
substituted to optimise the properties of the resulting
humanised antibody. *

Since substitution of human amino acid
residues with other amino acids should be minimised
because introduction of foreign amino acid seguences _
increases the risk of immunogenicity of the antibody or
antibody derivative in humans (Gonzales et al. (2005),
Tumor Biocl. 26:31-43), several variants were constructed.
One of said variants - herein referred to as TB-B L46 (VL
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=>L. This amino acid is
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):
In contrast to TB~B, the scFv TB-B L46 retains some TNFo-
specific binding (Fig. 4A; Ka = 100 nM)).
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85 90 95 Thr Phe Ay Gn Ay Thr Lys Leu @ u Val Lys
Arg 100 105 <210> 8 <211> 108 <212> PRT <213>

wardnefiBwial <220> <223> derived from TB- A <220pCEHZ2RA2006/000300

VL/TB L3 <222> (1) ..(108) <400> 8 Asp lie Val Met Thr
Gn Ser Pro Ser Ser Leu Ser Ala ser Val Gy 1 5 10 15
Asp Arg Val Thr Leu Thr cys Thr Ala Ser G n Ser Val
Ser Asn Asp 20 25 30 Vval Val Trp Tyr Gn Gn Arg Pro
Gy Lys Ala Pro Lys Leuskeu lie 35 40 45 seite
512013PC. ST25 .txt Tyr Ser Al a Phe Asn Arg Tyr Thr

G y Val Bro ojg_ﬁErAE& fd}%h%@r 11%&10\@ erey QQF&[}QJJ@%

¥ Thr Asp Phe Thr Leu k e ser ser Leu n Pro
actggl gy W%(PramoﬁeA@br%r ,&IXS %Fesry“i’er'ﬁyfnaé?sab MG n

or MyreTyf ey VMiewePtdudyrd,8 4%5,9605956'Met7Phen@ yr G Ay
resIEiﬁeé-y% '-9413 G'68U Yal LS 7An 97%207é0577<2%%%e9n<2éﬁe> 117 -

2> PRT 3>"artjfi cial <220 223> derivative of
Var#%m;e\ ‘@%ﬁ@iﬂ?i}gem—i}‘ﬁr@lﬁnPQ.‘Z‘?E%O?Si)lS TefeFyeddbo 2%
TB-G (VNa$E@GE I Noed; Vil SHO IBeNO@Yy. Ala G u Val Lys Lys

Pro Ay @ﬁt%e?mépe,15:e§35:d}./§!31ﬁ@y§c1\@fla§eén@5f% ﬁlsﬁ

ant3Phaia] o 18 RIAPS G ERyiepe PP ier BT not
witB5opdPt Uids @eyrimed Fran AsADRL0aAS pL-SEIRGspodsp Tiut |ie
bothAYEDR Poddd alﬂéslﬁp&éé}]@%o@ot%nbﬁ%@l fPBEeT@(’EF\Phe
o gg Leu Thr _ser,  Ala s$r gpr 70 75 80
to PhF ELrEl PR LaR o A THROSA " AN AGETYRPIA & val
31:70p99306ys 85 90 95 Ala Arg @ u Arg Ay Asp Al a Met
Asp Tyr TP G ¥ NGt ifBhtbeMimed at mlnlmlslng

the number of non-human residues required to retain
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.

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
of the first wvariant, 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 seguence
comparison of the VL and VH sequences of TB-A and TB-B. A
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
framework positions  were replaced with the corresponding
amino acid from TB-B. These single or double mutants of
TB-A are as follows:
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100 105 110 Vval Thr val Ser Ser 115 <210> 10 <211> 20
<212> PRT <213> artifi cial | i nker Seite 612013PC.

WEIRS/1310x3 <220> <223> artifi cial |inker sequR@/EH2006/000300

<220> <221> @ yci ne-Seri ne Li nker <222> d).. (20)
<400> 10 Gy Gy Gly Ay Ser Ay Gy Ay Ay Ser dy
Gy dy dy ser Ay 15101 5dy dy dy Ser 20
<210> 11 <211> 108 <212> PRT <213> artifi ci al <220>
<223> derivative of TB-B2<220> <221> VL/ TB-B R46L
<222> (1) ..(108) <400> 11 Asp lie Val Leu Thr G n Ser
Ta-BraaSer ser gpy ser Airﬂ:e@&"ac\ém Ay (dES IILON?bSI%\SD Arg

Va Leu _T. cys Thr Ser S
TB“&SB go 25 3§ val T Lr;r a5 pher Lys
TB-Al 7P 62 Lys EL—bLu, 12 |<p1ete35 l@@p4V§ T)$'$EQSger NPaZ@ e Asn
R-A @78Y17 Thr :Gy, Y8k P&@ae&erl gvRhe (Sey 1@ w05®155 60

se y ser Thr r Leu ser
TB'@eé‘lg n Prolt%%?o 75 Jsrb eé G Es val %1% @ Foje? i
TB-Gy&66 n G nRBH Tyr A@ﬁteserloppovmg $£% 9o N95 i‘h Phe
3-@ Y@ N Ay g Lys Lewdd uo¥al viys (de@ 1i000105) <210>

127<211> 245 <212> PRT <213 fi
>m 3 ﬁIe' V\QA:E{DI: lgr iual[l'éle 'tI‘_Cé alrr}mu%%genjsel

sckFV , I""Ci a
of AL ENBHGET2E. taXlttthQmﬂeQz:@f;wB ABonzales et al
(2005), Tumor Biol. 26:31-43). To further reduce the non-

human content of the variable regions of the humanised
TB-A scFv, 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
constructs herein are referred to as TB_L2Z (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
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 introduced by PCR-driven

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
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
below in Table I.



<222> (1)..(245) <223> VLCTB-A)-Ilinker-VH TB-B) <400>
12 Asp lie Val Met Thr G n Ser Pro ser Ser Leu Ser Ala
wW@eosNal01x3d y 1 5 10 1 5 Asp Arg Val Thr Leu ThrCT¢H2006/000300

Ala Ser G n ser Val Ser Asn Asp 20 25 30 Val Val Trp

Tyr Gn Gn Arg Pro Ay Lys Ala Pro Lys Leu Leu lie 3

5 40 45 Tyr ser Ala Phe Asn Arg Tyr Thr Gy Val Pro

ser Arg Phe Ser Gy 50 55 60 Arg Ay Tyr Ay Thr Asp

Phe Thr Leu Thr H e Ser s3er Leu Gn Pro 65 70 75 80 d

u Asp Val Ala Val Tyr Tyr cys Gn Gn Asp Tyr Asn Ser

Pro Arg 85,9099 FRrgRlie Gt d clo@y iHto kys Leu Gu
Val Lys Arth €] %BI 5 110 Ser, Ay

, y 'y. Gy 100 éq dy
SXRYSFSEPY BTW Y oF e@él@il%@rro FEEFY ‘A ¥ -y lder
(KiEbbe126t 125. GIPVal, G nItreundlal MEthoder2 W@ p5Aba) A u
Val Lys H%?a%ﬁgtgtﬁ €$qﬂ%?%i%%@elégaﬁﬁﬁnﬁﬁbo&¥s val
ser cys Thr Ala ser GI,% Tyr. Ser Ege Thr H_ s Tyr 145
deriggtikes 1RFIY RBECASETIPVA ARG EPTFARRRBEBYG y
FalGfraGhyntewdde wehiepabbed d65cl10ws755€actEdp Lipkt Asn
chaide g R iReg VAT e Lot penetafe gl
reqiog @fyaﬁh‘%m%llg'rylfgpﬁ%c%jd"zd@i ttg iFAlEC@BI?hr Ser
hedygu clhin SexrriAsy cAslomEhins AléH )Valerdy fudgd wy$h2101246

(N-42QrAhay ﬁf Sorfd b A Gofeh Yn & eVt At Tye. TeBed Y
Gnd r Leu ,225 230 235 240

n h Sei t
hurgano 6 PR BERRY SPTAID SVHTE TR AT 66T DYt CB 4508, 308U
splkezh1 =DRASL K¥IPy PRE x28@bted tiinf itbeabeqR2@:e 8223%DscFv,

No NUMBRyNMUEL NEy Mgy abt kbl1Cis duyl. nker <220> <221>
TB- BA <222> (1) ..(245) <223> VL(TB-B) -linker-VH

(TB-A) <400> 13 Asp | i e Val Leu Thr G n Ser Pro Ser
Ser- Leu SwrsMimensr 2Vakxm@iessios, 1praduatgienApgdyval Thr
stdfid i TP o£YSumklHisRlda sS8G &3 PhrSeht¥Bbdses Asn Asp 20 25

50 Plasmids encoding TB-wt, its humanised

derivatives, or Fab fragments were introduced into a
suitable E. coli strain (e.g. JMB83) for periplasmic
expression. The scFv 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
by, for example, gel filtration.

The expression yilelds 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
shaking flasks. In general, we observed 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
framework (FW2.3), the higher is the yield obtained upon
expression in bacteria. For example, the yield obtained

from expression of TB-B is far better than that obtained
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Val Val Trp Tyr Gn G n Arg Pro Ay Lys Ala Pro Lys
Arg Leu lie 35 40 4 5 Tyr Ser Ala Phe Asn Arg Tyr Thr

W@2yeNal01Pr o ser Arg Phe Ser Ay 50 55 60 Ser BEIT/CHe#06/000300

@y Thr du Phe Thr Leu Thr lie Ser Ser Leu Gn Pro 65
70 75 80 Gu Asp Val Ala Val Tyr Tyr Cys G n G n Asp
Tyr Asn Ser Pro Arg 85 90 95 Thr Phe Gy G n Ay Thr
Lys Leu Gu Val Lys Arg Ay Ay Gy @y 100 105 110
Ser dy Ay Ay Ay Sers@dy Ay Ay Ay Ser Ay Ay
Gy Gy ser 115 120 125 Gn Val G n Leu Val Gn Ser
frofd Mxﬁi@sﬁdﬂa ¥Yal Thys. Lys ac&fc@r@aﬁcé\l xaltilerQhéaé 140 Ser

al Lys Val .Ser Thr er..Ay Tyr. Thr
eingfhony e FE, RE il G} REF eI e ﬁrg
respAHpePrr@apnt ya TRyA Lkl @ @OTFFEl%teﬁL@@tl?eWi
e P 130 165 190 Se11.c 812013PC ST25 11 Ly ﬁp
S e el t t.X p
Ano}%\?{erPH%poﬁ"n hghg ferl %r §§er Z‘L%O gST%]? Val
antiypdm&@wtzi@ssmﬁ g p_@@emﬁr 1@,@%@@9 Thr tisefr Asp
solﬁr@ml Atidy . Vilb EMByJﬂh@_ﬁ%p&%@oZﬂé@ 220 thka iArg G uL :
SR a r_Ir G.n eu
exaffio S ARy LA N GaRR, DLallBL 13 G 6l Yoty Leu
of sobukdhity PRTpk23Bba ke fu fezed>sabie- Enkappayoichuman
gell g|1f~2:_2£t>_L|c@1 ) gﬁ -£105) g > plédEiﬂina&adéLyAlla Al aoRee1Ser
I.e 10 15 Leu
stayg a%ét 7_PHS Aflge éasaefi{vfa‘s?h 3 aLeJutl_rgL)Iel Asn Asn
tenﬁﬁécyry?o 2fcs>r25 aggrPEat ey ol Reaf Arad T§/Js var efAitTEeR Lys
to VahtAsmmwSalhBulﬁﬁ SeIre3a éﬁdék%x@a)inAsn Ser Gn
0 }%g% ) 50 55
dergggﬁ’é‘r;és r-egg%sgragsgé%r B %ﬁd Leu g(régfy%{Al a Asp
(Atpof By Ef_tys"‘lesJ*?@ 759%8b 14567 EQS Va0 Ay -oys @u - -
Bri¥dly Ththdiespp@ren@d yoleti lSiery Sér t€s10 Bot8@n95wakal Thr.

meals}ﬂ§e§e:[n Ralee ’%%@sé‘flge q)ﬁ/ pgllﬂzeccy@lél@@ gll%ol 3000
(PEG3000) . Solubility curves were determined by measuring
protein concentration in the supernatant of centrifuged
protein-PEG300 mixtures. All curves showed a linear
dependence of log S (mg/ml) on PEG3000 concentration (%,
w/v). Maximal solubility (Smax) of a test protein was
estimated by extrapolation of the linear regression
towards 0% PEG (Tab. I). For TB-A was Smax calculated to
be 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
H*K43R/F681 (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
phase) and immobilized protein are detected as shifts in
the retention volume. The protein osmotic second virion

coefficient By, which is a measure for intermolecular
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<210> 15 <211> 105 <212> PRT <213> human <220> <221>

CH of human 1gG <222> (1) ..(105) <400> 15 Seite
wWQaARWBAIBRL. ST25.txt A a ser Thr Lys Ay pro sePCWaH20%800300

Pro Leu Ala Pro Ser ser Lys 1 5 10 15 Ser Thr Ser dy
Gy Thr Ala Al a Leu Ay cys Leu Val Lys Asp Tyr 20 2

5 30 Phe Ser A u Pro Val Thr Val Ser Trp Asn ser Gy

Al a Leu Thr Ser 35 40 4 5 Ay Val H s Thr Phe Pro A

a Val Leu G n Ser ser Gy Leu Tyr ser 50 55 60 Leu ser

Ser Val Val Thr Val Pro ser ser ser Leu Ay Thr G n

att?EEt%ﬁhﬁg%ﬁﬂis@gnTyﬁai£§éﬂﬁﬁ$aﬂé@9&&d%?¥ﬂmgHEoS Lys Pro
ser r S Va S } _ ro
Tespygrge c%s a#%r’ %%?Pfj}fo’% %SZEQ%O% 6 15%%1;{%%3%»

I).PRIe<RdB> magiithze <BR0> thg2iswer/ IBWh«222> (1) .. (108)
1nt54R07 46 ASRthirgcVadn Mt thbr t&n JhstdAmo ahys Phe Leu

et S a8 s lag e v Je I i,

simVakrTtyp dfree@inp@helly sepuencky & iaerspiBetyshafkt
By, AU uMBt 085t HO AFrEYEensesrdNeaBheaAsBe AgrebiyThr Gy
Val Pro %ﬁ% Ar hPhe Thr Ay 50 55 60 Arg Ay Tyr Ay
compRreAshC PHESETIRF"Bhe Thr lie Ser ser Val Gn Ala 65 70
75 80 A u Asp Leu Ala Val Tyr Phe Cys G n G n Asp Tyr
TabASNTSeEo R ARG 88208r DfThe-pheeHyatG@wesA@ y Thr Lys

——Leu Ju lie Lys Arg 100 105 Seite 1112013PC. ST25. t xt
<219

<210> 17 <2417 2> PRI-—<213>1hurtne—<220>
Sequence - pI Log Spax Boo value (SIC)
TB-A ‘ 7.8 |1.84 + 0.13 |-24.5x10™* % 3.8x107
TB-A H M4BL/F6ST 7.8 ind |nd
TB-A L V83E H V792 |¢ =55 |nd nd
TB-A Linker GZR 8.2 |1.91 * 0.09 |1.59x107% & 5.9x107°
H _F68L |
TB-A H K43R/F68I 7.8 |1.86 + 0.02 |1.28x107% * 3.0x107*
TB-A H_F68L 7.8 |1.88 * 0.07 |1.06x107™* + 2.9x107
TB-A H_F68A 7.8 nd nd
TB-A H_F68V/F70L 7.8 |[nd nd
TB-A H F70L , 7.8 |nd nd

Yet another relevant feature of the antibodies or
antibody derivatives of the present invention is their
high stability. Protein stability of TB-A, TB-A

H M48L/F68I (SEQ ID NO: 31), TB-A Linker GZR H_F68L (SEQ
ID NO:33), TB-A H_K43R/F681 (SEQ ID NO:34) and TB-A

"H F68L (SEQ ID NO:35) was assessed by determining the

temperature for onset of unfolding by circular dichroism
and light scattering at both 218 and 292 nm (Tab. II). In .
this experiment 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
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<221> VH TBW <222> (1) . . (117) <400> 17 Gn |l i e
Gn Leu Val Gn Ser d y Pro @ u Leu Lys Lys Pro d vy

wW@R006/131083 10 15 Thr val Lys | i e ser cys Lys PCEHCBe#06/000300

Gy Tyr Thr Phe Thr H s Tyr 20 25 30 Gy Met Asn Trp
val Lys G n Ala Pro Gy Lys Gy Leu Lys Trp Met 35 40
‘45 Ay Trp lie Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Al a
“Asp Asp Phe 50 55 60 Lys A u H s Phe Ala Phe Ser Leu
A u Thr ser Ala ser Thr sdal Phe 65 70 75 80 Leu G n
lie Asn Asn Leu Lys Asn G u Asp Thr Ala Thr Tyr Phe

H 1@3&/%890 O Al B g4 @ anh ARG aGay résR Mo Mt ndsps Ty r

n @y Thr_Ser Q.10 10 Jhr Ser
Shogvad ﬂéreas dﬁ“efglaézﬂ%b’%&%&gig %%?-J’ éﬂsﬁ\ﬂ
tesar pirbteim$ KRAGH «228vescile Memahunatiomensith artifi

preglgltgtw%poig%%%oiagﬁ -E(%]An §t<2ﬁ§€ss(1@>le%65) <223>.
v . 1 nker K43 <400> 8 lie
2l

detgrmiRet hfeﬁrm%tﬁngert ﬁ?%ras SeIInL8 Srtay féfﬂ
mid@lopnt &6f 10ranstiZiAgpiArg werﬁhblﬁegrqu%yynfhﬂleﬁ
wassg.ﬁ'ld@cgdsv@fst_rzsua%gﬁ\llﬁe?nh 20025430 @ﬁ{}%ﬁ) ,A;:o 5 s
a n ro
e Seffn Phraiaish ab AR e e
fltﬂlesAsncé\rgan%mOﬁhma@Wa \idleRr deSermined Plie bSer Gy 50

f1Rri80c Ay g &G ﬁ’ol-ﬁ.\brw %Yoircﬁ]{ngﬁsrlnpﬂﬁllhéeirﬁ,\—b Thiz-hi e Ser
Ser. Leu, G n

V | A| Vi
ShORGE! 981 TP RUABHLIYY o SoPiEPREAY o b 28 05  Thr
at Ph@7QlyC@EHCIGE ynTRAnkpysi e fhE @evaﬂtﬁygrw Frerypad y
unfd1¥i ytﬂ@%éﬂ@al:l@ege’fB-ci ﬁ:l@k}érGGyRGi yra3Er (Gep Gy

\/ 2 G n Val
Nogaﬁ E80 f/ﬁ XMRF%iI %%Qé%ﬂ ?ﬁ C%V?ESQ,ElProGI

inoNeased0sUBSL iy Ser dvaplans%d \varthsé#g@% WOAP&Ss%
trddsy tT¥h, ThraPhediiar, 3HiScdnCc1142e3b0ct 50 1160

Table II: Stability features of TB~A derivatives

SEQ . Onset of denatu- | [GAnHC1l] at midpoint
ration[°C] of transition

TB-A 53 2.07 M

TB-A H M48L/F68I 58 nd

TB-A L_V83E H_V79A |4 nd

TB-A‘Linker_GZR 58 2.33 M

H _F68L

TB-A-QC15.2 56 2.30 M

TB-A-QC23.2 58 nd

TB-A-H_F68A nd | nd

TB-A H_F68V/F70L nd nd

TB-A H_F70L nd nd

The stability of TB-A in human serum, human
urine, pig vitreous body fluid and pig anterior chamber
fluid was assayed by measuring TNFoa binding activity of
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Gy Met Asn Trp Val Arg Gn Ala Pro Ay Gn Gy Leu
GQu Trp Met 165 170 175 Ay Trp lie Asn Thr Tyr Thr
w@yeBwipro Thr Tyr Ala Asp Lys Phe 180 185 1BOT1/LH2006/000300
Asp Arg Phe Thr Phe ser Leu Qu Thr Ser Al a ser Thr ’
Val Tyr 195 200 205 Met Qu Leu Thr ser Leu Thr ser
Asp Asp Thr Ala Val Tyr Tyr cys 210 215 220 Ala Arg
GQu Arg Ay Asp Ala Met Asp Tyr Trp Ay Gn Gy Thr
Leu 225 230 235 240 Val s7hr Val Ser ser 245 <210> 19
<211> 245 <212> PRT <213> artificial <220> <223> scFv,

TB- hugﬁ@enmmicﬂ%a%bh o%% icil oA I aki BKeE 21?2%@1% <23411;) TBzés
< < >
==K L OTEUAT T T el VICTE. ACEVBL) L79R) <3805 10 s
posnteve/alorwertolThE‘B@nW&rdllimesianQé@dleﬂuééﬁ P a2 Ser
fin¥al ccgld/enjar@t\llgnlog f@pplvﬁr g&f‘t@'r E_Héé iérg!ilb'ﬁf&fioﬁyﬁgrﬂ_ﬂdTN a
Ser r yr
0118 oG fARg FRotBRy TR HoRro Ty b I BEIFD o Bs 0
ordgr StGyde‘ESemlAIEatPhebmw @omytarrh rKcGW VatA Prig-aSer
11)ArghBhes ar@nﬁ 59d§5fﬁQLchgm§l¥s Txy:[tggt%‘le-rbbsf%ﬂve@he
ser 0 u
Con}s\galbg%*s FoRE S T Gy SR G REB g AL "Ser
conpept Mgl @ 9Quds Jrhﬂl%@ a yie@ﬁa@ yOfI'WrCtEyg Leu A u
pro\z’@ln é&tﬁrlggg tgey 1@:&b&ﬂorﬁp}éri@@ éﬂ@ 0 e&@érﬁn&n% hY
er y. 3y . er
nongre A Fengel Sk e d%t%ﬁéa%m?e%t%ﬁ R &
theyapoysis q_fyiumla &yive aTBrd0 ressinad SEstak £ys val
eveDQIb6¥y flridAbasserd&d Yool hibh PhepThrtyHofstAyr 145
ant%ggd 55 160 Ay Met Asn Trp val Arg Gn Ala Pro Ay
y Leu Gu Trp Met 165 170 175 Gy Trp lie Asn

Thr Tyr- Thr -@y-G u Pro Thr Tyr Ala Asp Lys Phe 180
185 190 Egpelsfiert @3 VaAinbihgPheaSered ef GlhmardivedSer

er .k Tyr 195 200 205 Met G u Leu Thr ser
ant@e)gd)?héerlwa \A(?ESAS Thr Ala Val Tyr. Tyr cys

The blndlng properties of all hHumanised scfv
variants were tested in ELISA on recombinant human TNFu.
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
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
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
detectable (data not shown).

The affinity for TNFoa and binding kinetics
were also determined for TB-A by surface plasmon
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210 215 220 Ala Arg Gu Arg Ay Asp Ala Met Asp Tyr
Trp Ay Gn Ay Thr Leu 225 230 235 240 Val Thr Val
W@ 00658101245 Seite 1412013PC. ST25 .txt <210> POT/€A1d5/000300

245 <212> PRT <213> artificial <220> <223> scFv,
human-muri ne with artifi cial | i nker <220> <221>

TB- A H70/ 72 <222> (1).. (245) <223> SCFV VL(TB-A)
-linker-VH (TB-A F70L/.L72R) <400> 20 Asp lie Val Met

Thr G n Ser Pro ser Ser iseu Ser Ala ser Val Gy 1 5 10

15 Asp Arg Val Thr Leu Thr cys Thr Ala Ser G n Ser

res\@an\%@r éﬁ@ﬁc&%} éQe%%l%@ItélainL\éa|d1£%@cl¥glcgﬂorbf§s_?_aﬁﬁ%

S ro eu r er
ke i 3 Bl A5 Tope Tt oy 9 PUEMIRL SES e Ch g
rat@ y>f5®mf>5 60x ALQ’ sdw Tyr Ay Thr Asp Phe Thr Leu Thr H

e Ser Ser Leu Gn Pro 65 70 75 80 @& u Asp Val Al a Val
Tyr Tyr cys G.n G n Asg Asn Ser 85 90 95
LA

Thr Phe fpeélﬁ‘e@ty‘lTh &5"@"51 Iai Arg Ay
The@fpn@tyod §f 100 1108 1ies00Seant@opdd yed yatdvwesseén Ay
ne@r\él@sYn WNE\%@:‘ILH ¥ ve }éalGB’e Jkt88r b lReasuldQg 12}2 G n
il PE TP A0 B Obal 1 S VAP ST Y R oA
LORorEiBrgbTyst Thir PAGETRrC oty Tynatds NSO:1SEEE0 O y
my e!\ieisaégem; rgeMal A9 .Grar Al arfy authyibys Qdw Leu Gu
de v%t%tslfn%f% k'715 % { flletAs Thr Tyr TthhGIy

I RTS° TR 3rheh Ty PRETIB0° 165760 Fy § ks p
LO%% gsph# ahrshasir ser FApg @ u SHime seFvAieriSetivies Vval
shohy 1rrct985 ( :219&1.1%&5)1:%/9icbﬁcéﬁﬂ-ﬁﬁll%%ctoslaﬁle\ﬁé(md“ébt G u. Leu
lnl’ﬁ_?)r tg%é u%hsr :L§A'1rer Asgan g‘%n@bﬁsva\%e-r e sT%ng(e:;[S
hadrme @ff9c1aw (hey L ﬁ|9 Eé@a@ZS E@ééAz%t@@w\/enesvh SVaI
froperth®er 9294 sedl02c2hot 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
antagonist where required to see an effect. KYM-1 was,
therefore, mainly used to confirm L929 results. For
direct comparison of test proteins, potency is expressed.
as a relative value normalized to TB-A (ECsoX / EC50TB-A).
In general, however, IC50 values become again higher the
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 L929 fibroblast cells.
Absorption at 450nm correlates with cell survival.

TB-A and the anti-hTNFa IgG Infliximab® show
a similar ICsp value in the L929 assay, whereas the
potency of TB-wt to block human TNFa induced cytotoxicity
is significantly lower (Fig. 5A). When TB-A derivatives
are compared with TB-A for their potential to block TNFuo
induced cytotoxicity, most of these derivatives except

TB-~H43 have a .reduced efficacy in the L9259 (Fig. 5B).



<211> 245 <212> PRT <213> artificial <220> <223> scFv,

human-rmurine with artifi ci al | i nker <220> <221>
WaBBA 13063 77 <222> (1)..(245) <223> SCFV VL( TBPE/€H2006/000300

i nker-VH (TB-A A761/S77G <400> 21 Asp H e Val Mt Thr

Gn Ser Pro ser Ser Leu Ser Ala Ser Val G y 1 5 10 15

Asp Arg Val Thr Leu Thr cys Thr Ala ser G- n ser Val

Ser Asn Asp 20 25 30 Vval Val Trp Tyr Gn Gn Arg Pro

G y Lys Ala Pro Lys LeugolLeu lie 35 40 45 Tyr Ser Al a

Phe Asn Arg Tyr Thr Gy Val Pro Ser Arg Phe Ser Gy 50
TabPe PP AshnGeY od ¥ %?L%a ki c8spr Phe e heuThes | i e Ser
—ser teu Gn Pro 0 75 80 d u Asp val Ala val Tyr
_Tyr (\J/L(:i n Gn Acp Tyr Asn-Ser—Pro Arg 85 90 95 Th
segPhe Ay Gn Ay Thr Lys Leu ée&aVéVeL%t%péf Ay dy

Gy Gy 100 105 110 Ser Ay Gy Scymen Ay 4y

Ay Ay Ser dy dy Gy—Gy—Ser—115-120-125-Gr—Val

Gn Leu Val G n ser Gy9% aFeGIlg Val |[K@Ri-lysePisp Jy

AH—130—135140—ser—val—tysVat—Ser—cys—Thr—Ataser
TB-&'y Tyr Thr Phe Thr H3%-Oyr 145 150 1Jy559 160 Seite

16120 120 . TXI1 vet Asn Ir Val Arg G n Ala
TB—fr B P@ﬁl&;}?“;s d y Lep u Trp Met 6% 170 175 O
. r Tyr Thggdy G u Pra thr Tyr Al a Asp
e %vsi%%%ggﬂ%gs 190 Ly Ash Arg phe ITht phe Ser Leu
-6 Ui Jhsr 2= ki eeELy Tho.wal Tyr 195 [20G 205 Met G u

_Leulhueer_géu_th_Sfr Asp--Asp-ThrAla—Val—TFy P
TB @yGCIZElOZ215 220 Ala Ag-8u Arg Gy |Aspp Ala Met Asp

-
GGy thr —teu—225236—235240—vat—Th

Frr—Frp—Ghy
TB-%PC%%r ser 245 <210>| 223%211> 245 44 PRT <213>

§ cial <2205 <223 cFv, human-jnufine wth artifi
TB‘%T%I-?%S?‘Bhker <220> <221£ A L46 - md -

TB-A H_F68V/F70L 1.28 nd

TB-A H_F70L 2.7 nd

In line with the ELISA data, there is no
significant difference in the ability to block TNFa-
induced cytotoxicity between the scFv and the Fab format
of TB-A (Fig. 5C). The ICso value of the TB-A Fab format
lies about a factor of two above the ICs, value of the TB-

" A scFv format (Fig. 5C), most probably as a result of the

higher molecular mass of the Fab fragment.

Experiment 5. Animal experiments with anti-
TNFo antlbody derivatives

5.1. Description of experiment

In order to test for the efficacy of

ESBATech’s anti-TNFa antibody derivatives (scFv and Fab)
in funetionally neutralising human TNFo bioactivity in an
in vivo 31tuatlon, a recently published rat model for
acute monoarthrltls was used. This model has extensively
been described by Bolon and colleagues (see Bolon et al.
(2004), Vet. Pathol. 41:235-243). Briefly, in this animal
arthritis model, human TNFa 1s injected intra-articularly
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<222> (1)..(245) <223> scFv VL(TB-A L46R)-1inker-VH
(TB-A) <400> 22 Asp lie Val Met Thr G n ser Pro Ser

wa@eooshizwiBer Ala Ser val Gy 1 5 10 15 Asp Ar gP@EICHZ#16/000300

Leu Thr Cys Thr Ala Ser G n Ser Val Ser Asn Asp 20 25
30 val val Trp Tyr Gn Gn Arg Pro Gy Lys Ala Pro Lys
Arg Leu lie 35 40 4 5 Tyr ser Ala Phe Asn Arg Tyr Thr
@y Val Pro Ser Arg Phe Ser Ay 50 55 60 Arg Ay Tyr
@y Thr Asp Phe Thr Leusdhr lie Ser Ser Leu Gn Pro 6
570 75 80 A u Asp Val Ala Val Tyr Tyr Cys G n Gn

T
lntﬁs\ﬁ’x Mgrne'%zg gﬁ£ &¥ %ﬂeglé@lgora%ss Thiy P'E%l@dyo@ n Ay

S u Val €] 0,105
human dF tl@af‘ﬂé@l%l?a@%lffs Fg% s’ér‘“éylﬁlgexf? é?é‘%ﬁ Ler
in Gy ﬁjyec@leyl Gbynsera@hyiGly Guy 1@ yquselrtlilsdlm 125

mea%} fnj%?Ht\gwefgfﬁgsgﬁdC%ﬂ%fgﬁ% a@ y@brﬁﬁ? Lys
140 "Ser Val

Con?xf%uesetrlya PiPe Ikt ypipd fﬁFP%ﬁF%l“ﬁy/rTNf&(sa’fgég‘i%Jsstfeo
canGby dveintAsn edr py Viad dArtg o anU?I&FdDerctacydLysthy Leu

swe r ud? ol 1 amBEed¥TofTh
SatdRs ey g G b s By

lnf%@ﬁ“%@rphe Thr Phe ser Leu Gu Thr ser Ala Ser Thr
Val Tyr 195 200 205 Met Qu Leu Thr ser Leu Thr ser

Asp Asp Ehp N&Qté@l.alyrarﬁyﬁe@c?dszj-o 215 220 Ala Arg
GQu Arg dy Asp Ala Met _Asp Tyr Trp Ay Gn Gy Thr

Leu 225 Eg‘@e eBbm VEPiFRr Val Ser Ser 245 <210> 23
<211> 245he2tnr@RT st23es aweid jdssdlgned2ds «pp@siescFy,

hehl %&;&fjég o\e/leh‘alﬁitdﬂ |aCh:§bré$:é}|§t{&;[t1§;%2QEF$221> TB-A
antﬁ%%%)j i P e0EE 18 R - TR005° 25 WIS 11 ST NEE A G
desseib&d aiRare Seihlble S@rrkArtad%mtwdyGIylfilBlm@b 15 Asp -
(Reﬁigaé/% The 18U pERr peysSc i tAl arsetimda ey iMakn Ser
approprlaég anf%glsgrthrltls model. Bolon and colleagues
had shown before that intra-articular application of 10
microgram of recombinant human TNFa into the rat knee
joint provokes an acute, self-limiting monoarthritis that
can be quantified by standard macroscopic and microscopic
analysis. Thus this animal model served as ideal system
to assess the therapeutic effect of locally applied
antibody derivatives. Two experiments were completed in
series (Tab. IV and V). 1) A basic efficacy study
assessing the overall potential of the antibodies to
block human TNFa-induced monoarthritis; and 2) A dose

response study assessing the relative efficacy of the

" antibody derivatives among each other. Both, cytokines

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 available cell culture data and educated
guessing. The experiments were conducted in accordance

with general animal care guidelines.
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Val Val Trp Tyr Gn Gn Arg Pro Ay Lys Ala Pro Lys
Leu Leu lie 35 40 45 Tyr ser Ala Phe Asn Arg Tyr Thr

W@2yoNa01Pro Ser Arg Phe ser Ay 50 55 60 sei t BCT/CH2006/000300

1812013PC. ST25 .txt Ser Ay Tyr Ay Thr Asp Phe Thr
Leu Thr | i e ser ser Leii G nPro 6570 7 580G u
Asp Val Ala Val Tyr Tyr Cys G n Gn Asp Tyr Asn Ser
pro Arg 85 90 95 Thr Phe Ay G n Ay Thr Lys Leu @ u
Val Lys Arg Ay Gy Gysdy 100 105 110 Ser Ay Gy
dy dy Ser dy dy Ay Ay ser Ay Ay dy Ay Ser
115 120P]12§n srgn\éahuggaad u val Gn ser Gly Ala d u
Val Lys Lys Pro 135 5 VaI )és Val
Ser cys 3{[‘?1?“% é‘d@é—% @F@ %’nyr‘”’l'lshrra ﬁe &orgrdias
175—12_iﬂ)g15§6160r£§1<§10mh1 sAsnolep ’Maltrmg:m@nh N@uﬂo Ay

#)/cc'bhgrx Lﬁﬂdq:(yus-récg a%tgr%%?g _]l-_t7cp B%f.%n%y éLFIp gh(fbéli\zg
r Ala s Phe
VetlS@ti’Q’é L§s: ?A%% % Phe Thr P%e ser Leg Glyu Thr ser

Al a Ser ThtoRkale Byd 295ibody 20 thBfadienLeu Thr Ser

Leu Thr ser. ASR ASP aBAr M SR 1 ECIYBn§YWéﬁ%1O 215

220A|aArgGuAr%G3% p%{ha t Q Op
PerEpIaY FSTAFSERP 2P IG 19853 AT VP2 PHF> v nsoerr e§T”er
not 2o es2E0s - 24ta211ﬁxﬁ¢5a¢212u¢$¥1&’<®msstadtv¢lum9 ait

50 TP 11423>c gfegyméwm aﬂﬁi@@dwaéh%myéscw@e l'i nker
<220> <22i> L67 <223> scFv

< 2>
instg st AHYEVQQS?P?¥ﬁ&ﬁ'%ﬁ£E?B %lﬁﬁﬁﬁf>lﬁlgﬂgl Te val
whehglty Thire GOnmSeprPransSerf Seromiginayedy hamgnsENFygas@y 1

injocddy 13 90i hec19il20l 3RE. é&I@%rlét@mAi@eArgw@bhamr Leu
e n _Ser _Va 25 30
buf%éfe§2§ﬁL%P ﬁggséaa?AB H? £F5p$th¥§ dN%e A§Afa Pro Lys
respegtiv alnrtebesym@aa lslwfceseffn/a&% HPWéOAéﬁeAr‘@f Tyr Thr
fi1 G ¥-MalriRigeSephdsghdhe vsere @y £l ide.6@ndngldy ser

tre%%é‘% Asgtlegse;r{]{one Y L oLi & S8 385k iheH, G N pro 6

Remicade® were i.p. injected with the antibody
derivatives 3 hours prior to intra articular injection of
the human TNFa. In all animals treated with intraarticu-
larly applied antibody treatments, the respective
antibody dose was injected 5 minutes prior to injection
of the human TNFa. Control animals were injected with 10
microliter of PBS without human TNFo,

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-
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 TNFa.

Recombinant human TNFo was purchased from
PeproTech EC Ltd.
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G u Asp Val Ala Val Tyr Tyr Cys G n G n Asp Tyr Asn
Ser Pro Arg 8 5 90 95 Thr Phe Ay G n Ay Thr Lys Leu
wWORweNalo13ys Arg Ay Ay Gy Gy 100 105 110 Se€T/GHR006/000300
Gy Ay dy Ser dy Ay Ay Ay Ser dy dy Ay Ay
Ser 115 120 125 Gn val Gn Leu Val Gn ser Ay Ala d
u Val Lys Lys Pro Gy Ala 130 135 140 Ser Val Lys Val
Ser Cys Thr Ala Ser Gy Tyr Thr Phe Thr H s Tyr 145
150 155 160 Ay Met Asnghrp Val Arg Gn Ala Pro Gy
Lys Ay Leu Gu Trp Met 165 170 175 Ay Trp lie Asn

Thr Tyr e Asp Lys Phe 180
185 190 %m %Xm%‘y ‘%{123%1‘ g%éméjg% Leu G u Thr Ser
Al a ser e@aﬁtﬂxy RepreoGheosnieetiqn eiLéteThr Ser
reshedtThs, S&ftn%@[ér&ﬁbnéhllﬂcﬁ: \{altriyftﬂwlams/ 2@@12&5

nedp by B (Ll T8 558 oo 80, Uil s P

bef@_rfoshgaram;omvf&a%ma:ﬁﬁwz13136 atkametey gf 212?0>
knee2332ntletd red ihfertds- fe Saidte r20A20 IBPGSE5 of Xk <220>

< 2 n
R L B e i bl o U £
PBS@iny cppral snigais) Sé?d\ﬁémi%tVéV oekogs Thr Ala Ser
eut@anidytidhrofPhecThnithls, Tyne 20226t80 &F yeHéet Asn Trp

AR T Sl g Fae %
SweAlanAsﬁa{ﬁlméaSGds%y 6@1%@0@199! ]@e PretUPhrtPhRe ser
sedoad Giamdiyr semsAlramSet fdum vak FyiudSoTEhAS £80s et

a1t oL ele TN r e LY hrGSaq{d p Asp Thr Ala Val Tyr
laee sea85re ezAfLa{— ll?sArg Ay Asp Ala Met Asp

Tyr Trp élfseaenpﬁijeﬁfrﬁnieu 100 105 110 val Thr Val
ser ser 1B5hc216>aP6ex2ll=ct@8n cof TNFx (or PBS in

case of control animals) animals were euthanised. At
necropsy, injected knees were separated from the foot and
thigh, fixed intact by immersion in 70% ethanol and
proceeded for standard hematoxylin and eosin (HE)
staining, as described by Bolon and colleagues.

Morphologic analysis

Histological scoring analysis for measurement
of joint inflammation was performed as described by Bolon
and colleagues. Histopathological scoring criteria for
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
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
Infliximab/Remicade® according to Table IV:



<212> PRT <213> artificial
TB- A <220> <221> VL/ TB- A V83F <222> (1)
wQ200saplioiis e val

Ser val
Al a Ser

Met Thr G
Ay 15 10 15 Asp
G n Ser Val

ser Asn Asp 20 .

n Ser Pro Ser Ser
Arg Val Thr
25 30

<220> <223> drived from

Val val

.(108) <400>
L ePCBEH 20864000300
Leu Thr cys Thr

Trp

Tyr Gn Gn Arg Pro Gy Lys Ala Pro Lys Leu Leu lie 35

40. 45 Tyr Ser Ala Phe Asn Arg Tyr Thr Gy val
Arg Phe ser Ay Seite 2%32013PC. ST25
Arg Gy Tyr Ay Thr Asp phe Thr

TabhE ulg

dy Gn

ec%lgg z%‘l

Ay Thr

r Asn

Lys Leu d

Ctxt
Leu Thr
ser Pro Arg 85 90
u Val Lys Arg 1

Pro Se
50 55 60

lie Ser ser

e 9%3@( GrifleASP; Phe Ala Val Tyr T)};L
e

9 5 Thr
0105 <

r

0>

GRORF <2113

derjive

THO8 AA23nPRES<]

fromTB-A <220>

IBIFACORI cial <]
221> VL/ TB-A-V83A

D DOSE <QRB3>

<2292 (1)

1 (n=g108)

0400> 27 Asp lie

V" S\Vet Thr G n sq

pr Pro Ser

§e§‘Leu
Leu Thr

 Ala ser val
cys Thr Ala Ser

ok D 10 I5 Asp
in Ser_Val ser As

Nrg Val Th
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180
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<220> <223> derived from TB- A <220> seite 2212013PC.
ST25 .txt <221> VH TB-AH43/70 [/ 71/ 73 177 <222> (1) . .

WO 2én312P3> VH of TB-A Wth K43Q F70L/ S71T/ E7TBCY/6AZEB6/000300
<220> <221> VH TB-A H43/ 70/ 71/ 73/ 77 <222> (1) ..(117)
<223> VH of TB-A with K43Q F70L/ S71T/ E73D/ S77G <400>
28 Gn Val Gn Leu Val Gn Ser d y Ala d u val Lys

Lys Prod y Al a 151015 Ser val Lys Val Ser Cys
Thr Ala Ser Ay Tyr ThrgPhe Thr H s Tyr 20 2 5 30 Ay
Met Asn Trp Val Arg Gn Ala Pro dy Gn Ay Leu d u

Trp Met 40 4 d Ay du

Pro Thr yr ﬁ?%u%s C%t Eﬁée Ig%é%%? ég;r tﬂgtr}@r{t fgy
effqtis |y cTAngeent Alsrpeermla@@iaem By ﬂﬁlrdlvaFOfrﬁ 65 70
ef£dE: SG Mt -1 Hahesd Twlﬁe@wéeulﬁw Ser rAspedsprebnr Al a
in Y8y 0 ARY 20208 80 ARl R Y & A A Bl SR 2
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artifici @br<812£)l>u§t212§31> odtet ¥ gehdroniFBcAs <@20poia221>

24V JB-A

lanIfHﬁBc}%félQ’ SL?% J]%M?&%ﬁg(a&%%ﬁa ié%%eﬁeghgéu Gn

slidep @5 pArgogmadvaloinfs infdappatiyy W8Sy s£O5e4PU5 ser
theVabllysinalcrSeerey s (Jdy rAlba 3efofd nephyrsefhetPhe Thr

Hs Tyr 30 Ay Met Asn Trp Val Arg Gn Ala Pro

seogy® xan@(iesﬁ'eu Gu Trp Met Seite 23120L3PC. ST25 .
txt 35 4@0421”5 &y ie Asn Thr Tyr Thr Ay d u Pro

Thr Tyr AlcogdeAsp Ny pihe ck6n bibg 66F LyysioAsplAbgpiptge Thr

Leu Thr T r a, 9Lk al Fq6ha’0 75
80 Met %%%EQUEThfrH:S%%m% Tﬁ £ySecgfrlAa\sip l,i;s% g1'hr Al a Val
m11¢y¢nﬁ%@mqﬂk§on of the sublining

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.

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
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..
a broader and different dose range as compared with

experiment 1, according to Table V.
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antibody
7 (n=3) : 10 TRB-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
(i.a.)
12 (n=3) 10 Infliximab 11
(1.a.)
13 (n=3) 10 Infliximab 156
(i.p.)
14 {n=3) 10 Infliximab 45
. (i.p.)
15 (n=3) 10 - Infliximab 11
(i.p.)

5 e

e

The results obtained regarding treatment
ffects on change of knee diameter (as an indicator of -
ffects on TNFo~induced joint swelling) are shown in Fig.

9.
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15

Asp Arg Val Thr Leu Thr cys Thr Ala Ser G n Ser Val
ser Asn Asp 20 25 30 Vval Vval Trp Tyr Gn Gn Arg Pro
W@yolly®1Al a Pro Lys Leu Leu | i e 35 40 4 5 TReT/6H2006/000300

Ala Phe Asn Arg Tyr Thr Ay Val Pro ser Arg Phe Ser

Ay 50 55 60 Arg Ay Tyr Ay Thr Asp Phe Thr Leu Thr

lie Ser ser Leu Gn Pro 65 70 75 80 G u Asp Vval Al a

Val Tyr Tyr cys Gn Gn Asp Tyr Asn ser Pro Arg 85 90

95 Thr Phe Ay Gn Gy Ths Lys Leu u Val Lys Arg Ay
Gy Ay dy 100 105 110 Ser dy dy Ay Ay Ser Gy

Ay Ay Gye s&lsu@r¥ @o¥a91&d %eﬁ;a%@&ngxl? %gt% 125 Gn

eu Val G.n Ser du va ys Pro
efé%}tw’& Jiéﬁtﬂ%%thfi@gé&ﬁ VhTf{Wa\?éPnséFOJé?% A% Al a
pr&gnt@dy iTyFighrlRhe Thr His Tyr 145 150 155 160 dy

Met Asn Tfrp s\@rlm o, Al Ry %lgsxntg(%% }ﬁSlﬁﬁﬁleg}

N NlFeu 5 17 Seite 2512
2 ﬁ-% "i*e %? TPRre Py Ry T epESBAReC AN A TéIF%sp
Fah;)agltlihedStB@eneSBanyLyﬁﬁsperﬁr gnl bil oek T rFttmanser Leu
TN@%nﬂﬁEe@%orﬁla@rt@%ﬁtI r 1
; rtSer Leu Thr Sgrug,é/\és% lAiT&sgal 9?1’1%\?951%‘5:#%&
18°29% 220 Ala Arg Qu Arg dy Asp Al a Met Asp
Tyr Trp Ay Gn Gy Thr Leu 225 230 235 240 Val Thr
Val Ser Ser 245 <210> 32 <211> 245 <212> PRT <213>
artifici > <223> rivative of TB-A <220> <221>
TB-A L_V. §AS <252 SNGYR. anfod§orides, PrRs A ¥ h
PrexﬂservngerabfzﬁMHrW’ﬁgAfl Lhk ethipntSEQ, | Dc NG 40 bed 803~ 32

tirA%p vl uhd@rs\ﬂﬂiod\/&ha{hﬁhg T8t 1Bh0: SehoSeridigdgSer Al a

V. Thr Thr. cys Thr

the ee gut (ﬁl%y é)er o\l;gﬁrg‘é?eﬁs%l%ﬁﬁilﬁoelg% é:%](?c\/éln d\BFagt p
tlcwlr wgﬂhlleffh%sgomoo@ yhe yiplAlogiPgocladnd.eu Leu lie 35

40 45 Tyr ser Ala Phe Asn Arg Tyr Thr Ay Val Pro Ser

Arg Phe Ser Gy 50 55 60 Arg Ay Tyr Ay Thr Asp Phe
Thr Leu Thr | i e Ser Ser Leu G n Pro



65 70 75 80
Asp Tyr Asn
wabkoosliy®1i eu

Gu
Arg
Lys

Al a
85
Arg

Asp
pro
Val.

Val Tyr Tyr cys Gn Gn
90 95 Thr Phe Ay Gn Ay
Ay Ay dy Ay 1o0r/€a2006/000300

110

Ser Ay
Gy Ay
Val G n
Ay Aa
Ser Ay
Met Asn

Trp I\@Eai

Au
Arg Phe

Thr

Ay

115

VvaT
135
Thr

p Val

T

170
Tyr
Phe

Ay
120
Gn
140
Phe
Arg
175
Al a
Ser

Ser
125
Ser
ser
ghr
Gn
ady
Asp
Leu

Gy Ay

seite 2612013PC.

Ay Ala
Val Lys
Hi s Tyr
Ala Pro
Trp lie
Lys Phe
G u Thr

Gy Ay

d u Val
Val ser
145 150
Ay Lys
Asn Thr
180 185
Ser Al a

ser Ay
ST25. t xt
Lys Lys
Cys Thr
155 160
Gy Leu
Tyr Thr
190 Lys
ser Thr

a Tyr 1B5XR03a205 bt Sludleu 2Thibsey dxemn_ﬂﬂbo&ﬁr
de]ﬁéﬁﬁtA%Q ;étﬂ{cl‘ﬁl% qulfl-g)éﬁ_l%slglr%y T%ﬂ?g( égl%i%q} %d@rg

or Eéi}lﬁ.?gyz%%ﬂz?stlﬁo W&Pr#ﬁ%n%ﬁ ldgntse aﬂzwaézf%ess
dome@d 1l ¥V2ASbeRiP o PREr<223>f a1l | fheC isabus?29) S 23>

hhvat | 0 68L
NO Qet'h\é@ Lye; &{b:f_ <22§§ 5rBh2a2xA 3&? %ﬁ%ﬁ ’v%@#a%{lﬁ%'%'élff
V*\)H ﬁééﬁ Pﬂf&fefo“ SEOM B AG eBEnes0fE03E0 AY52i e Val
whevetinThn Gia sere Fe!rfo aSeersesd LleuuSare Abai Setequiahc&E y 1
0 ' Val T er.Gn
ha e e B oy B0 e s A VAP TR G n
Sal&} é{ LPSB“‘ aL“)PE/ Al étPP%sX{W %S tPe BTt 135986 45 Tyr
witdhdp Aha leneﬁ\s:rrkArog Fpid Tt ddmpival Pro Ser Arg Phe

ser Ay 50 55 60 Arg Ay Tyr Gly Thr Asp Phe Thr Leu
Thr lie er Uy Gn Pro 65 70 75 80 Seite
2712013PC §$§5 ?%]PO‘H (PIASE T RPAA VTR °Fyr cys

clagm @, thenreﬂlsp t'h)er chsngSeroPrid. Arg 85 @ 36 ThrePhe G-
they GkiPi&ds y4 Thlr6 Lys, Lew, GO Ua“@'/ollfy§3 Alth GheY Arg G y

Q: Ser Gg/ ‘gber%sos:%long 181 l%l y 9 y

Cha@lgeséser 0@1 Yach%
68, 70 72, 73 77, 93 and/or 112.

3. The antibody or antibody derivative of
claim 1, wherein the changes of VL are at one or more of.
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, 13, 76, 77, 79, 93 and/or
112.

the positions 4,

16,

4. The antibody or antibody derivative of
anyone of the preceding claims, in which at least one of
the conversions leads to an amino acid present in SEQ 'ID
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.



115 120 125 Gn Val G n Leu Val Gn ser Ay Ala d u

Val Lys Lys Pro Ay Ala 130 135 140 Ser Val Lys Val
wEe6ay®1hr Ala Ser Ay Tyr Thr Phe Thr H s TRCT/CH3006/000300
150 155 160 Ay Met Asn Trp Val Arg Gn Ala Pro Gy

Lys Ay Leu Gu Trp Met 165 170 175 Gy Trp lie Asn

‘Thr Tyr Thr Gy Qu Pro Thr Tyr Ala Asp Lys Phe 180

185 190 Lys Asp Arg Leu Thr Phe Ser Leu @ u Thr Ser

Al a Ser Thr Val Tyr 1956200 205 Met d u Leu Thr ser

Leu Thr Ser p Thr Al a Val Tyr Tyr Cys 210 215

220 AI a /érngJe ynmgm? BbrAspt Absu Mte ASRLTYE JTF P Gl y
Leu % SP 235 2 0, Val qur Val 1§<§
Cla?IESS @&HQZE S 0P345 PRI S ISR FILi

NO:2220> <223> Derivative of TB-A <220> <221> TB-A
H K43R/ F68l <222> (1) ..(245) <223> TB-A with VL of

TB- A and _"VH_K34R F68! . | i nked EQ 1D 10 <400> 34
Asp lie Val T ta%Jerc@yn °§e?nﬁ%o%er%e§éyla\% e N a
cla®er5 Vadmp@ipihg5alUH 1domssip Aegived Tiam tée FRELUEYEE Thr

sEQALB 18T2 GuheSehinVaks S AsRgbapt2la 25.,3@,Sekte.
2812013F‘C 5T25.txt Val Val Trp Tyr Gn G n Arg Pro Ay

Lys Ala Pro Lys Leu Leu lie 35 40 4 5 Tyr Ser Al a Phe
Asn Arg Byr TEar a@ibodyl oRr entEpody glepiaasére @§ 50 55
c1a5R fwéb$%§ﬁéﬁﬁr Ghy thyﬁﬁﬁﬁpbgsHMé %éﬁhéﬁhs bke ﬁ@; ser
ro u a yr Tyr
N0:576 G A BTl Ah B SBRGCATS B 96 067 Thr Phe

Ay Gn Gly Thr Lys Leu G lu Val Lys Arg Ay Gy Gy
dy 100 :bQ5T31330a§€Ibcgyy od ¥nyodd YHeSealliye @y Ay

g dy d 0] I G
nyPah $1PE PoasFey WEE VR T Ly o %é@ :
aningQagld wefG dver 1varoRyar ogsl l§eﬁtd§%asl'%ronﬁl st e GI y-
CDREVEOTbrréyﬂﬂdgh@rﬁbéngyhlkﬁ% tb0rdS5horlithgGePRrRMeE SN
VL f% uin]% A%Egg ?DnNél g‘ 51((9/0(3 %hAr gH%gqt!req'H:eGSEQTfﬁ Met

No:6 or SEQ ID No:25.

"10. The antibody or antibody derivative of
claim ¢, wherein at least one of the CDRs of the group VL
'CDR2, VL CDR3, VH CDR2 or VH CDR3 is 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 NO:30.



Gy Trp lie Asn Thr Tyr Thr Gy Qu Pro Thr Tyr Al a
Asp Lys Phe 180 185 190 Lys Asp Arg lie Thr Phe ser
wheweBwiIhr ser Ala Ser Thr Val Tyr 195 200 2PST/WEHR006/000300
G u Leu Thr Ser Leu Thr ser Asp Asp Thr Ala Val Tyr
Tyr cys 210 215 220 Ala Arg Gu Arg Gy Asp Ala Mt
Asp Tyr Trp Ay G n @y Thr Leu 225 230 235 240 val
Thr Val Ser Ser 245 <210> 35 <211> 245 <212> PRT <213>
artificial <220> <223> Derivative of TB-A <220> <221>
TB-A H_F68L seite 2912013PC. ST25 .txt <222> (1) . .
(245) <223> TB-A with VL of TB-A and VH F68L | i nked
by SEQI D NO 10 <400> 35 As e Val Met Thr G n ser
Pro Ser Sér T8a 3BFigdy S&ra g’rb‘@l}ﬁ/ dergvesive 2&p Arg
anydaé dhrtiewprBuediys dhainll aaSéngG nsseriNalitgetoAsn
p 2530 Val vVal Trp Ty r Gn G n Arg pro Ay
hun@sTﬁﬁo{é Pro Lys Leu Leu lie 35 40 4 5 Tyr Ser Al a Phe
Asn Arg Tyr Thr Ay Val Pro ser Arg Phe ser Ay 50 55
60 Arg Qs .TyheChytThsdAsierPhet e deewr8ingl te Ser Ser
5 Val r
anylogg gfntlg ?Pr%gz %i % c§591ng %hééHArﬁ arﬁls%F\éaEnI_Xrlﬁ?J%he
whe@eynd:%e dYy V@ygomwmfevamw%t% FYGy lean&se@ y
Ay 100 105 110 ser Ay Ay Ay Ay Ser Ay Ay dy
Gy Ser G Gt Gy ok SRy Lioed 228 O ial 41

Ley Val n Ser S Pro Ay A
compyhsing a14\@‘§é1nk\%rvﬁy§e%m§eF‘r%%gef%” Ala Ser G y
Tyr Thr Phe Thr H s Tyr 145 150 155 160 Gy Met Asn

Trp Val Arg @h@ é!:?‘vpe{rﬁlgo)ﬂyl—éféccgd/l lﬂogcmaﬂ-lﬁplévbt
165 170 175°

or iy THFTR™ t&éep l&g}@eﬁﬁéaastélelég<I&%%ﬁ%@A§é ﬁ?glﬁ
- or ThrdPhévekrfdogu s@id- Faqueere-Al a Ser Thr val Tyr 195 - -
200 205 Met G u.Leu Thr Ser Leu Thr Ser Asp Asp Thr

Ala Val Tyr Tyr c 210 .21 Arg G4y
Aa el W ore 20,205,220 Aa g Gt a6
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:39.

20. The antibody derivative according to
anyone of claims 1-14, which 1s 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 CHI1 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.



225 230 235 240 Val Thr Val Ser Ser 245 seite

3012013PC. ST25 .txt <210> 36 <211> 245 <212> PRT
we2mga3mns i fi cial <220> <223> Derivative of TBEBCH2®08600300

<221> TB-A H F68A <222> (1).. (245) <223> TB-A with VL

of TB-A and VH F68A |inked by SEQ ID NO 10 <400> 36

Asp lie Val Met Thr G n Ser Pro Ser Ser Leu ser. Ala

Ser Val Ay 1 5 10 15 Asp Arg Val Thr Leu Thr cys Thr

Ala Ser G n ser val Ser sfsn Asp 20 25 30 val val Trp

Tyr Gn Gn Arg Pro Ay Lys Ala Pro Lys Leu Leu lie 35

4045TrSr T 0@ Yoal; pr Ser
% Phe ser %81@51 éA%%Fég%sefrﬂ'vay oy Tﬁr Alsp
theTRNA L eeAumiCe aFC@r%IPgS'é? CLléEtm fi-Pro 6 5 70 75 80 GI
u Asp Val Ala Val Tyr Tyr cys G n Gn Asp Tyr Asn ser

Pro Arg y u,du

val Lys %? % gégggq}%ég Xi@o ]%-yf-lgg&ggrél (ﬂ y
eXpERyS Py ‘@ér og 9C@§d@q/ Q9 >¢ l3ér &y dy dy d y Ser

115120125@nVaIGnLeuVaIGnser Gy Ala du

Val Lys Ser | ,Lys val
ser c %18 ge&l]‘ry %ﬁglr%’?}% T% l}Iﬁhas Tyr 145
proﬁseyq%sc 160 e@kﬁrwe*fl%sqf?lﬁrr iaPepb L&A APalpr 60Hy
veakys fynteunGedtTop MatankG312K0cd¥Yb. Ay Trp lie Asn
Thr Tyr Thr Ay @u Pro Thr Tyr Ala Asp Lys Phe 180
185 190 Lys Asp Arg Ala Thr Phe Ser Leu @ u Thr ser
Al a ser ‘e(allneﬁ*%’d o5 206 pHeiuRi® 8§12B13PC. ST25
antibbiy dfetar@iboediedeThvatSare meliedhie smrcoAsipnAspo Tamy Al a

one, @k gi’él syrl %%8&83:25&92%%1%@1 Ot He %gg%é/]_zjégp

of §&61%|24Trﬂr \%I ugé?rSé%lncé%éoéélé}%a‘éfﬁﬂlﬁﬁ45 <212>

synPR&sis 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 TNFa-associated diseases, in
particular osteoarthritis, 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.



<213> artificial <220> <223> Derivative of TB-A <220>
<221> TB-A H_F68V/ F70L <222> (1).. (245) <223> TB-A
wowaoe/1M01df TB- A and VH _F68v/ F70L |inked by SEELT/DHBD6/000300
10 <400> 37 Asp lie Val Met Thr G n ser Pro Ser ser
Leu ser Ala Ser Val Gy 15 10 1 5 Asp Arg Val Thr Leu
Thr cys Thr Ala Ser G n Ser Val Ser Asn Asp 20 25 30
~Val Val Trp Tyr Gn Gn Arg Pro Ay Lys Ala Pro Lys
Leu Leu lie 35 40 45 Tyrni1Ser Ala Phe Asn Arg Tyr Thr
Gy Val Pro Ser Arg Phe Ser Ay 50 55 60 Arg Ay Tyr

Gy Thr /3\§|0 ﬁt@ learblln%talmr fégeaéecr o§easf Letk i@ rBoPrO 6
5 70 75 a_Val cys Gn.Gn Asp

wheggin Adie §§F°ﬁ>$o %fpg%*sﬂ 56" 98ETH i éd\)’ FRGY Thr

forly¥Fdeu Gu val Lys rg Ay Ay Gy @y 100 105 110
Ser Ay Ay Ay Ay Ser Ay Ay Ay Ay ser Ay Ay
Ay Ay ser 115 12 Gn Val G Ser
Gy A a o T SGOTRL P Pty R Ra0 155 R Cser

or Val fdyshealisSeas cysnefircameatSer @y Tyr Thr Phe Thr Hi
s Tyr 145 150 155 160 Seite 3212013PC. ST25.txt Ay Met

Asn Trp Gn Ala ys Ay Leu Qu Trp
Met 165 :1?%0 @Efg ‘@%Foﬁﬁfl Fga%{%rﬁ#ﬁﬁ fyr Thr Gy Qu
phaPnacdiirichyr fAF ag#sp UhesraPhot189l 18H1I96tLYRS Ap Arg

humYad N/ d-eunSgrikets G u Thr Ser Ala Ser Thr Val Tyr
195 200 205 Met G u Leu Thr Ser Leu Thr Ser Asp Asp

Thr Ala Val Tyr Tyr Cys 210 215 220 Ala Arg Gu Arg
Ay Asp Aka MeteWisys Tpr The Gspt@emtGy FhiNHeu 225
relgggdZﬁ%easg4gh¥?émghﬁ1%@Elggﬁy5§fzﬁ&ﬂbéa§0> 38 <211>
4 2> PRT <213 tll fi SI % <2 0> aié%3> Derivative
er&YatrJé’e 2, 352°05 515 H F70L % (245)
topigaBly ERmANGEEBrad L of TB A and VH F70L Ilnked by SEQ
ID NO 10

35. Use of any of the VL and/or VH sequences
specified in anyone of claims 1-20 in an expression
vector.

36. 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.

37. The formulation of claim 36 which is

isotonic.

38. The formulation of claim 36 or 37 which
is stable at a temperature of about 2-8° C for at least

one year.

39. The formulation of anyone of claims 36 to
38 which is stable following freezing and thawing of the

formulation.



<400> 38 Asp lie Val Met Thr G n ser Pro ser Ser Leu
Ser Ala ser Val Gy 1 5 10 15 Asp Arg Val Thr Leu Thr

WO@Y®6/TB1Al a ser @ n- Ser Val ser Asn Asp 20 2BCBOHY#/000300

Val Trp Tyr Gn Gn Arg Pro Ay Lys Ala Pro Lys Leu
Leu lie 35 40 45 Tyr ser Ala Phe Asn Arg Tyr Thr Ay

 Val Pro Ser Arg Phe ser Ay 50 55 60 Arg Gy Tyr dy

39

40

41

42

43

Thr Asp Phe Thr Leu Thr lie Ser Ser Leu Gn Pro 65 70
75 80 Qu Asp Val Ala Vvab Tyr Tyr Cys G n Gn Asp Tyr
Asn ser Pro Arg 85 90 95 Thr Phe Ay G n Gy Thr Lys
Leu u val Lys Arg Ay Gly Gy Ay 100 105 110 seite

3312013PC.. ST t xt .Ser, Gy d ser Ay
Gy Oy Lo &5 ey bt pott3Ehe 1 v
@hihch els \/.‘atlab@enaSeab@W 38°aC o Nallebys Oys MRrdhd y
Ala 130 135 140 Ser Val Lys Val Ser cys Thr Al a Ser
Gy Tyr Thr i .S Tyr 145 150 55 160 Met
Asn Trp \igl KF‘ éﬂ“‘%&la&lﬁpoof} PAE @y CLatm Y %tﬁp
Neerd B t.lh‘,éOpblSOG Vs Ta pon-iredupsmg Tshxgatyr Thr Ay @ u
Pro Thr Tyr Ala Asp Lys Phe 180 185 190 Lys Asp Arg
Phe Thr J@ .Thr ser Ala S r e hr v

195 200 205 %E? Phr O™ BT Phr SRt As aip gp
Ther@lm Ve nﬁyirré'WCJCDﬁs s2p@r215 PxthallogseArg A u Arg
Ay Asp Ala Met Asp Tyr Trp Ay Gn Ay Thr Leu 225

230 235 al_.ser ser_245 < > 20
Sor0e priia18 Smiteitl of Ibed 359 i o005
wRoRSLIGIRIE micar red@oing Fygar(za)sw 39 Ay Arg Ay
Gy ser Ay Ay Ay Ay ser Ay Ay Ay Gy ser dy 1

E’R'JIZO 15 (§4y g'xg gof/mu%.atlon oglgz?yodhoe %%1%fagrﬂ's5 3<62]t%>

wherein the antibody is an antibody fragment.

45, The formulation of claim 44 wherein the

antibody fragment is a scFv.

45

46

46. The formulation of anyone of claims 36 to

wherein the antibody binds TNFa.

47. The formulation of anyone of claims 36 to
which is stable at a temperature of about 2-8°C for at

least two years.

47

is

48

48. The formulation of anyone of claims 36 to
wherein the antibody concentration in the formulation
from about 0.1 to about 50 mg/ml.

49. The formulation of anyone of claims 36 to

wherein the surfactant is a polysorbate.

50. The formulation of claim 45 wherein the

scFv binds .TNFa.



<213> artifi cial <220> <223> TB-A scFV anti body seite
3412013PC. ST25. t xt <220> <221> TB-A <222> (1) ..(245)
wa2@8a3EBA105 <400> 40 Asp lie Val Met Thr G POT/€HR006/000300
Pro Ser ser Leu ser Ala Ser val Gy 1 5 10 15 Asp Arg
val Thr Leu Thr cys Thr Ala Ser G n ser Val ser Asn
'Asp 20 25 30 val val Trp Tyr Gn Gn Arg Pro @Ay Lys
"Ala Pro Lys Leu Leu lie 35 40 45 Tyr ser Ala Phe Asn
Arg Tyr Thr Ay val Proser Arg Phe ser Ay 50 55 60
Arg Ay Tyr Ay Thr Asp Phe Thr Leu Thr lie ser Ser

Leu Gin Fro G9e79ofm, Bl 1Gh léfAéH}A%/@é & Q:l\éggns_r%% e

Gn yr ,Asn ser Pro
20 g‘ﬁr g‘?/ aﬁ#)taLtfleeQF%ﬁe“& val aEy'%m%”gt Q¥ agrytay
5= 3@th100 105 110 Ser Ay Ay Ay Ay ser Ay Ay Ay
Ay ser Gly Ay Gly Gly Ser 115 120 125 G n Val Gn
Leu val u s Lys Pro
130 135 1 E‘F @S}F/m‘ﬁ%ﬁstl\%l Oéei:l%y% %rwhﬁrélSng
aceTypieThs Phescibr iH as dyount4®f150-365aM60 Ay Met - Asn
Trp Val Arg Gn Ala Pro Ay Lys Ay Leu G u Trp Met
165 170 75 GIy Tr e Asn Thr Tyr Thr Gu Pro
Thr Tyt A A LoBopiasP80oTe8 IS 15/ TAS A 50 e
52 ThrtPhe scanpm.eun@ 8 JiesesprtAva.Ser Thr Val Tyr 195
200 205 Met G u Leu Thr Ser Leu Thr Ser Asp Asp Thr

Ala Val T r s 21Q 215 20Ala GQu Arg Ay
Asp Al a I\%{ Eéﬁ %Fmér%l@nyo ey 5?113’*1@&81?2%‘%30

prepgsvaRivesel s 3512 BRLAT25. t xt Val Thr Val Ser Ser
245 Seite 36

55. The formulation of anyone of claims 50 to
54 wherein the antibody is present in an amount of about -
30-50 mg/ml.

56. The formulation of claim 55 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 behzyl alcohol
as a preservative and wherein the formulation is stable

at a temperature of about 2-8° C for at least two years.

57. An article of manufacture comprising a
container holding a stable aqueous pharmaceutical
formulation comprising a therapeutically effective amount
of an antibody, 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.

58. The article of claim 57 wherein the
antibody is an antibody or antibody derivative of anyone
of claims 1-21. '



