St abl e and sol ubl e anti bodi es inhibiting TNFa Technical Field 5
The present invention relates to optim sed anti bodi es and anti body
derivatives that bind to and bl ock the function of tunmour necrosis factor
al pha (TNFRh Agisffis useful for the diagnosis and/or trgatERRbeooddo
prevention or anelioration of TNFa-associ ated di seases; . their codi ng
sequences, production, and use in pharmacol ogically suitable conpositions.
15Background Art Tumour necrosis factor alpha (TNFa, al so
known as cachectin), is a naturally occurring manmmal i an cytoki ne produced by
nunerous cell types, including 20 nonocytes and nmacrophages in response to
endotoxin or other stimuli. TNFa is a major nediator of inflammuatory,
uunol ogi cal , and paghopiysinal ogigale LeaChIONRS (LFAiltin) TyFet al . (1995)
Cell, 83: 793-802). Soluble TNFu is formed by the cl eavage of a 25 precursor
transnmenbrane protein (Kriegler, et al. (1988) Cell 53: 45-53), and the
secreted 17 kDa pol ypepti des assenble to sol ubl e honotri nmer conpl exes
(Smth, et al.(1987FecHnidBilOFichem 262: 6951-6954; for reviews of TNF, see
Butler, et al. (1986), Nature 320:584; A d 30 (1986), Science 230: 630).
These %onplexes then hind to receptors found on a variety of cells. Binding
produces an array ofhprirasghtaipfardipnefslaies, 1P rtddiagd(i) rel ease of
?_t _h)er plr@nitmbb@mmta@ﬁya@ww@iynasrmV_as tideniagkid apldl) - 6, |:--8_, andfthl,
ii) re o] rot ei e gul ation of the
expressi%ﬁ%§F %%%g?ﬁgkggﬁc%ﬁ%@é%%ﬁI%%%@%%%égfﬁpgr%h%#)(;Rgﬁglifying t he
i nf | ammatedFy 28P d S 5hvenECE ddCadba P it pER PN rBER Yt es i nto extravascul ar
ti ssues. prevention or akeliargeibnnd®errNet-dssoriders arseaassoci ated with

el evat ed dreyel éocﬁ)ifngﬂgg e FRILY B}(:oc?mmggf, i onisk Eﬁ%ha%qung@gj-cal i mpor t ance.

[
TNFa has .been shown to be up-regul ated in a nunber of human di seases,
i ncl udi ngCBRFBNHE HiSBRLR LOTReATECSheumat oid arthritis (RA), inflammatory
bowel disorders including Crohn's disease and ul cerative colitis, sepsis,
congestive heart failure, 10 asthrma bronchiale and nmultiple sclerosis. Mce
transg nic for hunagagyF%)E%og%ce hi gh | evel s of TNFa constitutively and
devel g a spont aneots, ve polyarthritis resenbling RA (Keffer et
al . 1991, EMBO J., 10,4025- 4031). TNYa is therefore referred to as a pro-
15 inflammatory cyt okk&€: necrosis factor aild¥ea (TSrdjowliwel | established as key
|n the pathagenesl s at, By, Wl Ghdi§.2150rONl G s PL 9GRS LYE and debilitating
di sease characterise gol'yarticular_joint inffammtion and destructi on,
Wi th syst@HrEIRg RABHESHIP RO FeTes &fdinBYRESe 1AAHP4&G gue. RA al so leads to
chronkc sayonoviads ianld aseedphages Wit refspegaenio phagtesisi em to arti cul ar

cartil ag : es t:i.00Q. I f re found in both
t he syno&?%%gfQﬁ?gﬂg'd&ﬁgfﬁéggr%ﬁﬂﬁgﬁéaggt&@%?iz%?gm§%§§%$ing from RA. When

nd p bl.ood of
TNFa 25 BrBERPTRPEGent 24 RE Bﬁ?¥ﬁ%ﬂ%?9é8a%dﬁﬁﬁ?F%ﬁﬁEJQ§ ering fromRA, they
reduce i M.l aneltdlon, (1PAPr BedlsydPpt OPsS-802) retard joi nt damage (McKown et al .
(1999')’tA2| t h_rit}] ig Rbsymirme:l&m:@% Jg%@ﬁ)sd_w?@iw&p&ai@?_bl ¥r d gga is al tso |
associated wi rotection from.particular infecti ram . et al.
01988f? Fmanor < ?ﬁ%gsmﬁgﬁﬁf? Jﬂf%(rgf%%§%d %é %%qﬁggﬁébes t hat have been
acti vat ey b3 b&ﬁmwgac@?@aﬁﬁae%eﬁet@dam n&FabPPyerdddefi a. As such, TNFot
appears tazsbebhs endogenodusionedt aicar cofhpletds gbmith, et

al. (1987), J. Biol. Chem. 262: 6951-6954; for reviews of
TNF, see Butler, et al. (1986), Nature 320:584; 0ld

30 (1986), Science 230: 630). These complexes then bind to
receptors found on a variety of cells. Binding produces

an array of pro-inflammatory effects, including (i)
release of other pro—inflammaﬁory cytokines such as
interleukin (IL)~6, IL-8, and IL-1, (ii) release of

35 matrix metalloproteinases and (iii) up regulation of the
expression of endofhelial adhesion molecules, further



35 inportance involved in the devel opnent and pat hogenesis of endotoxic
shock associ at ed mﬁth bacterial sepsis (Mchie, et al. (1989), Br.

J.Surg. 76: 670-671.; Debets. WD 2006/ 131013PCT/ CH2006/ 000300 3 at a

(1989), Squpgm@kﬁaga Shock Forum p. 463-466; SIHDSOH,P@WCﬁ&mM&$§ﬁ9) Crit.
Care din. 5 27-47;, \Waage et al. (1987). Lancet 1: 355-357; Hammerle. et

al. (1989) Second V'enna Shock Forum p. 715-718; Debets. at al. 5 -(1989),
Crit. Care Med. 17:489-497; Calandra. at al. (1990), J. Infect. D s.

161: 982-987; Revhaug at al. (1988), Arch. Burg. 123:162-170).

As with other organ systens, TNFa has al so been shown to play a key. role in
the central nervous 10 system in particular in i nflammat ory and autoi mune

ci o1 der s gab: | B DEEKOUE, Saher . nokughithT:LLphe il er sl s

Qui | | ai n- Ba drone an ast’heni a gravi s, degeneratlve di sorders
of the ne 66%0%5%9{ éﬁi“‘i’?ﬁéqelidllﬁbo ﬁxfﬁé?"'f‘r%?ujsarditééé‘éees Par ki nson' s di sease
and 15 Hunti ngton' s Hi keasenuiiNka dfsdatcsaldmyvalkyetsdonidisdrders of rel ated

syst ens ofwﬂtﬂeei&xast@a Aok 1f o@vﬁ@éose mhﬁy&ﬁ'mmoeysqgawegﬂts macul ar
degeneration, djabetic retlno Hyy £§ernato nyositis, "amyotrophic |ateral

scleros?s“ﬁgﬁﬂa%u@EﬁFE?“ﬁ?sFN et o5 TPnPP fifiri es 20 to the nervous
system i mebutategd unalnmmherbpal huriamj di yeassecyt énspudialg cord i njury, and

3;1 roﬁe- chrontc dltseas&pagdcw §s'z§1e%ﬁ‘a¥:9§c‘i Jﬂ%’ﬁ%ﬁﬁé a&@@' Itnflammtolryddl sor der
ich ano er triggers gan be caus V|r .ections, including
Epstein-Bé%F a?ﬂﬁ?ﬂﬁgggg el S5 SgFYYS l&ﬁg %ﬁ%hFFP S§PFuses. Hepatitis
causes acuané thﬂmatunél@@ﬁmﬂ@ﬁonsep$lﬁhecgmnasﬂlvanUbanﬂoﬂbélwmagian f ol I oned
by fi bEG)S'a%tﬁﬂQ swmehl@wgarn%smpﬂple sclerosis. Micd Wrdn6gdhinedi ate cachexia

i h cancer, es_ s e bi an rtallt Tisdale MJ. 30
(2004) , Lgﬁﬁekﬁggk 7 i Bl ﬁ§§§l§§ L d?%H%Fa SRS %ﬂé key role

pl ayed byaﬁﬂFéevﬁiqpnﬁlé@@ﬁ%ﬁm§ﬁuscékﬁ@Fé@tiVﬁﬂ@ﬁéYFéﬁﬂﬁjﬁéés and the pat hol ogy
of many dirseasesihasal exkifert be meanehi f arumniagond stogsef TNFet. TNFa is an

i mpor tant ,g¥% pklﬁﬁ%&wggsgﬁé¥é§5gg1 ﬁ§§r9&0€ ade CB£5|es the risk for increased

frequency and severit [ni cal y mani est éd Infections, in particular
re- acti@aﬂﬁéﬁa%WaW%Weﬁ¥ tiBércul osis and WD 2006/ 131013PCL70' 12006/ 000300 4
possi bly ot her risksTimclisdnog waiduestarnl ichebyaphcyadn denyel i nati ng

di seases @ghgggﬂésigabeﬁQ which is a chroﬁgga oh-8§se 2fi vINGRy ant agoni st's
treatpent of . TNF ted 'diseases .are. anti bodies or 5

desi gned
anti body Pﬁbghbfrﬁtsm@hw%aﬁgcFP?J&%H?@M? PITREAT AR THEF SBIHI ook i ¢
function. iThéamwesioh and idsFNEACHTM, bedie ssirdensg hovympthms @ bl ockade of TNFa

can reyer &evef:fae;pei_: fadbidd ta%ae@aﬁ@uENFﬁaiamCAdegagsd@ﬁfaﬁ@@@ﬁc inlL-1, GWCSF,
IL-6, IL- ngdy LOElﬁD| C%Iesw%%ngESEéﬁ% ). destruct%on (Fel dmann et al .
(1997), A&\V 14 583 a PTO it

nt i-Bodi es directed
agai nst TRF&Ifalar &ééhlkﬁgﬂo@§édbqqﬁ'dﬁhbr$ﬁﬁﬂﬂﬁylé&¢%ﬁ%§ﬁé treat nent of
endot oxi c 1sherk {Baurbeiretfoahd (nlBBLh Sod enmevean, ALQdddd) . The 15 use of

anti-TNFa_a e t [ ussed by Bodner
et -al ., 159%%‘?%1 P dé%e SEE?‘%%%F%?P rll%%ztlfkgﬂsﬁgg@éﬁ %‘?ry et al., 1993,
(critiéal béaFEl%&ngéPF% arp| adRELALGF AP martge%ﬁb%%eéfn% , 1998, -
(Crltlcalf@ameﬁwbdheynegmﬂﬁe1625mm@26¢n,Zaﬁrmﬁbhgﬂmﬁmmstmehtlng a
neur odegen@eatd Yoint damage (McKown et al. (1999), Arthritis

Rheum. 42:1204-1208).

Physiologically, TNFa is also assoclated with

30 protection from particular infections (Cerami. et al.
(1988), Tmmunol. Tecday 9:2B8). TNFu is released by
macrophages that have been activated by
lipopolysaccharides of Gram-negative bacteria. As such,
TNFa appears to be an endogenous mediator of central

35 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.



di sease in a human by adm nistering an anti-TNFa nonocl onal anti body or a
TNFa bi nding fragnent thereof has been disclosed in 1JS2003147891. WO0149321
teaches the use of TNFa bl ockers 25 including anti TNFa anti bodies to treat

neur ol ogi cwaeg/Bi@ased di sorders caused by TNFa. |t pr g od for
el

treating said disorders by adm nistering a TNFa ant agoni 510

di scl oses various kinds of 30 nonocl onal and engi neered anti bodi es directed
agai nst_TNFa, their production, conpounds conprising themand use in

medi ci ne. Ant i bodi es useful for therapies of TNFa nedi at ed

di seases are usually either nonocl gnal 35 anti bCdi es (mAB) produced by
hybri doma technology froma natural source, usually a nnuse or engi neered

anti bodi e ' r e d atur

2006/ 1310%;3)3&/ élll—g%% 8%6%‘8% Vg%gé%uéfol%%géﬁmﬁbépgl 2|s65| h that t hey conpri se
full-l eng%’dﬂpﬁ’@&vye%ﬁ’c} | i(§P8°)civaihs, Cae Foikhe’ F4 7 adi®éies that can al so be
gener at edet ream nadamal Lantebadi eS5b357pr ateetyld.c el eavagesopr. to single

chain scFy.apti ho I:leas e eﬂﬂ&uﬁlg aglrgerﬁg oheidle variabl e heavy and |ight
e

chain regions ar e ker Bot h, heavy and
li ght Ghaih¥%f ‘éﬁltantcla%d%e%or%ﬁrF%%"@an?%ﬁnd&r?d §5rilabl e dormi ns. As
non- human ( B9a0) hodi emnfake. HDrfmJ.nagean ~-dshe mevunty et &@unman-1i ke 10 sequences

in an antipogdy . ig.gften, ncy_%asi%g ifp)a so-called "hybrid" antibody, which
conpri ses constant regi ons uman | gG and varijable regions matching the

sequences of an ani A&l VAt i BEEY, 0?%%%%{&%@5%&% 2313fi bodi es with the
desired spsmi showt yto Phegea Viayi able irs thegremscadanetwers be f Urt her adapt ed

to be%%nes§gﬂéﬁ §'§Hﬂt§&u19rQHJXHfféﬂma@%gynaﬁﬁ"éu?@@%m&ﬁé nut agenesi s,
Ieadl ng t uman In yet an alte n?%frve approach, only the

anti gen bi%rﬁﬁrﬁlﬁrﬁo‘? tgﬁsne'?v%ls F%@t%nﬁfléﬁ%?&%gr? 5t®r%i ni ng regi ons ( CDRs)
of the vapt¢leyogigap Gudilohn-Rerra mpuderentid gujpsdhentamyiaves, wi th a framewor k

of a humagnanhi Q@Q%eﬂaewétal%mersa ofCloRe Ok &4 G sg;tménbody
Monocl onal nt| bo ez}ga ai ns been, d esSGL] bed _in the prior art.

Meager et o e br| seas% g%gﬁéﬁﬁn eséLse e mﬁlrdl ne nonocl onal
ant i bodi egura:gaghg@ ¥ Sd6aDF PafNIENE a2 lsshinapitast én éJrSOI:E’@SB (| munol ogy
Letters 1df 3k1x348)sydesnsi & dherasm0bnausf neysrosocimrlaldiagt i bodi es agai nst

TNFa in pgﬁy boggglﬁ@doﬁgﬁ&fﬂs g&éﬁt%ﬁe a2d33919452 di scl oses anti-M
ti

chinmeric Ies and reafting pathol ogi es associated with
the preseftienoPaNFa. dormatomyositis, WOG%P%‘F éﬁttle”FNFa antibodies in the
t r eat ment soferd@Aianchrdr ohatsladi sigaseophy, dascusisledsi hn 3mjkelidan et al . (1998),

(Tra“%ﬂ|aﬂ&%ﬁbOHeE%ﬂﬁﬁ%959&§ qgcﬂ%%ﬁEﬂ%gZﬁmafﬁp%&QinQﬁu@&y; 1997, (Trends in

| nmunol o a mann et al
gXcute s¥1 al cord 1n3ury, and stro

"Hepatitis is another TNFu-related inflamma-
tory disorder which among other triggers can be caused by
) viral infections, including Epstein-Barr, cytomegalo-
<@Q 25 virus, and hepatitis A-E viruses. Hepatitis causes acute
liver inflammation in the portal and lobular region,
followed by fibrosis and tumor progression.

TNFo can mediate cachexia in cancer, which

causes most cancer morbidity and mortality (Tisdale M.J.
30 (2004), Langenbecks Arch Surg. 389:299-305).

The key role played by TNFo in inflammation,
cellular immune responses and the pathology of many
diseases has led to the search for antagonists of TNFq.

' TNFo is an important cytokine whose systemic
35 blockade carries the risk for increased frequency and
severity of clinically manifested infections, in
particular re-activation of latent tuberculosis and



WO 2006/ 131013PCT/ C112006/ 000300 6 1997, (Advanced | nmunol ogy 64: 283-350).
The anti bodies to TNFa used in such treatnents are generally chineric
anti bodi es, such as those described in 1355919452. US20003187231 di scl oses

humani sedv@néosaIhia 5 anti bodies with at | east one nogé?ﬁgaw] regi on that
ﬁ'tEi@P?]O

have i nproved binding characteristics. Furthernore, in ationa

Pat ent Application WD 92/11303, reconbi nant anti bodi es, i ncl uding
CDR-grafted anti bodies, specific for TNFa are di sclosed. Rankin et al.
(1995), 10 (British J. Rheunatol ogy 34:334-342) describe the use of such
CDR-grafted anti bodies in the treatnent of RA W9211383

di scl oses a reconbi nant, humani séd CDR-grafted anti body specific for TNFa
that is derived fromthe nmurine nonoclonal antibody 61E7, hTNFI, hTNF3 or 15
101. 4, eeebidlyt edvtresishe incdadény omdandios efofvERieagnt i bodi es in di agnosi s
_anﬂ_/ or a&@@?ﬁ%ﬁf;ngmﬁaemamt Roa gl Fonders. | o Armlng t he schi fic
inhibitors o t ha i e MYEr.Ci vai e only recently, a
20 nonocl onal , ch?ﬁ%rF%ﬁ%ggge?ﬁﬁﬁéﬁféﬁP?ﬁgﬁy% %%%%?§§oggainst TNFa

(i nfli xFrabrepepstadé T FCaRcsebpd CHrsparat i 619 3BRhHABH eoRAson) has
denonst @t @dagl frdgrhteffiaaepetdridig 1r potdanrooindRA (El liott et al. 1994,
Lancet - 11056- 1 ; i al 8 rt.hni bl s &. 25 Rheumati sm 41:
1552-15§%§F%&ng%?é%%%8Nﬁggﬁg%§6 %%%ﬁ%%t%gfggﬁbﬁyﬁéégﬁnéfficacy in the

tr eat mehedists PR shermakidl 6 PLlestrde @ifsBNEercadr 6B Sai sease (Baert at al .
1999, Gastdqaenterlgyd 196 TNEZ- 28:)udind2002434884idimclipses t he treat nent of

30 hepaty,tds, by, adm-ni stratiqn of ALL- : i body such as infliximab.
0§§428$% (%géc%%ggtﬁg ?fé%%%%ﬁ?gdyﬁ%gﬁﬁé%6%#E%é%§&%RFa-associated di seases
Wi t Hoant¢<trNEsiomt (H508raRR istcPddi R 3A7nf | AT medB™EDPS571 and’ D2E7. 35D2E7

(Adal i mugetb)2g3a3hunan anti TTNFa nmonocl onal anti body (Abbott) has been

2006/ 131013PCT) OLB308T 00200 7 ool n GpE T (ER0E36389)  a humani sed
.deve| gpi n , a humani se
monocl oRaTPosRE 9N elBﬁﬁﬁgaﬁﬁbﬁdvmi%IFFgggﬁgfghﬁéégﬁﬁx§8ase and CDP870, a
humani seitbdtoriBettlied cantl. TNPESanidisody: Phadgment /4o theat RA. The | ocal
Sdmllrai Sﬁ%@tcifo%ge%bmuglégaﬁ%ﬁd&ﬁaadi@scﬁeorcrém@mpaf &fpﬂhi@pal [ s;a_dbd-ij_sor d?r-sFi s)
i scl os in. , ngl e in_ antibodi es (scFvs
wer e .gesﬁheorcfa e 'algséiur?é?ggbmoflfnfeﬁdeet oafl'di Meﬁ?r%ﬁ%e%fei n particul ar
becauseMedigiingan’ bt ddast § 4L el ecVearmvort hilgh 1928: biGiditagatapaci ty using
t echni quese seebcas,f ol : exampbe phage rdesplayimoetrabosasesdi spl ay. Moreover,
scFv an(&ngng?(%ﬁ@ bespLaoduced. i g dn.grhebi al systems which are associ at ed
with fewer costs conparestd t'he prodUct on of therapeutic full-length
anti®Bodi es. 151 n AdBFEIGh P8 EEFRIEACI BNAFUTOLEPERBIAMEr and

disease in a human by administering an anti-TNFo
monoclonal antibody or a TNFo binding fragment thereof
has been disclosed in US2003147891.
= WO00149321 teaches the use of TNFu blockers
e 25 including anti TNFu antibodies to treat neurologic and
' related disorders caused by TNFoa. It provides a method
for treating sald disorders by administering a TNFx
antagonist.
WO03047510 discloses various kinds of
30 monoclonal and engineered antibodies directed against
TNFa, theilr production, compounds comprising them and use
in medicine.
Antibodies useful for therapies of TNFu
mediated diseases are usually either monoclonal
35 antibodies (mAB) produced by hybridoma technology from a
natural source, usually a mouse, or engineered
antibodies. The latter either correspond to naturally



in vitro applications, soFvs have al so been successfully used for

intracel lular applications (Wrn et al. 2000, JBC, 28;275(4):2795-2803; Auf
der Maur at al. 2002, JBC, 22;277(47):45075-45085; Stocks MR, 2004, Drug

D scov 20 29(22):960-966); hence, scFvs direct i nst

intracell uwﬁgﬂﬁg‘éns have been devel oped. | n general ,F&ﬁﬁﬁg}(@@ﬁqoﬁqoar
expression of functional scFvs is limted by their instability,
insolubility, and tendency to form aggregates. For this.reason, in vivo
screening systens 25 for scEiv antibodies, which are particularly soluble
and stabl e under reducing conditions typical for the intracellular

envi ronnent (e.g. nucleus, cytopla8m have been successfully devel oped using
a socalled "Quality Control" screen (W0148017; Auf der Maur at al. (2001),
30 FEBS letaurr508::4G71b4d2ss Auf tdet ey cetpmise 2004)sngvbt hods 34: 215- 224)

and have j&dt gnd he gndentd fLabih-op; ofnant i Pfﬁ?%'éhys %Fkﬁalr:ﬂt ﬁ%ﬂgr ZOl {JELEGSCF"

framewor k sequences. for such purposes (W03097697).

f r amewor kaslsé’hgﬁ/ %%beé‘ﬁ’glegn%onéfﬁftg%} G808t ﬁdgﬁ%teé)rjrﬁﬁh‘éed stability and
sol ubi | i tolepreper taresoabsog indérinatefvalapt bxeddiezi nigexxmdi ti ons in the
EXtraC§||ﬂjagheﬁ‘aé('J@Qﬁg%ariﬁ%ﬂ%?heéﬂﬁ%%df@Y&W%‘Hlaj@nt&&ﬁ@@'Ca' and WO
20061131013 g/%(%—( 006/ 000t3‘00 ﬁl.o%hem cal properties translate into

f avour abl & hitgR*pT SFuét PoR- 1% dE85ahd enabl e these antibody fragments, once
direct ed agai nst sp8eili ceanti geaslidhd bkaipplifedn |anddbbgy and/ or

syst em caldmprase PEHs@bAL LR SRGUELLS ddhadnPardd euhakudder apeutic areas. As
bot h SCFVan qﬁ)iogogi ea%eagrgmlfrgb ef ragngnt S, Oi n.co g&ag}l_#}{ full-length

anti bodi es, ack Sf‘he FC parcfg TASE TS o cBgni e By t ech-receptor' of
nonocyPesse@geReasiTe 2§, angtacyl 1Rj pFean darreasedhéd ot evoke

ant’i body-&apeadengbraal| anedicatedwsydotexbeisas EOnkAEC) and thus do not
pr ovoke unsp Lfie toxicit u o, bj.ndi.ng - r n non-target
cells. Bhisof 2 %éllg%}ée%/gﬁhg?é Y%l%g%geﬁéﬁgggnégfﬁg%%eg%?ve forms of
ant i bodi e FEPCERLT PBaRHE PHELIARRS- 48sBeTat@d®8i BYidérs such as RA,

parti cul aadtibbitad menhstidatesdand 1Spquridibttey s Tékae med;iabodat rol | ed t herapy by
| ocal ;admdyightatiPRnhtbe &dr@WedegiaR Af +SivleREIgoLs- The present
i nvention prqvides antibodies, conpositions and nethods for effective and
cont i nuou%mtlﬁé‘ﬁt%rﬁ tgPLf I%éfﬁﬁﬁt?) V%&dgcg%%ag?n%ﬂ%ri tis and other TNFa-
20 medi atkkddingotaer Shorapaeddphysilicdagi ¢al yateehanl sematine parti cul ar
various fQfaeh, RAIR- the antigen bindidgl poebildngat i ons w@rd references cited.
herein are h‘irebXt' ncgr;c)oralte b%@rffer?ﬁﬁf | nft'gﬁl r enté ety. 25D scl osure
of the InVEREFTOR oY GSLSIMIIng pREES i'OTY &igsherd™s ]'Eeect of the
i nvent2P onta9dope oo denquae ailtdbadd 3% wombingr WBoHya ofragerppedy. derivati ve,
whi ch spesgi fail @ahdy ditadsad Nr@sultng ri@ antedm-grb¥oedin a preferred .
enbodi nent s_L%iog%anti body derivative 30 is an scFv antibody or Fab fragment.
er

Now, in or 'ig&l enment these and still further objects of the invention,
which will becone

PROFAGH §rhpindicst 2aainstte THEY d1AYSt PB#P proceeds, sai d
anti body d¥scanbedady ttlerpaiatd weti sMemyeirf esteld ,bgothe 35 features that it
canpr i;§es Bylr Ghha GNaLH- YAl alkerdonai.niReifg Lhio4el i ved from the sequence
SEQ | D NGO '%hﬁt i S conbj ned th‘i\% h%avy hai n vari,able domain being or 9
derived fFBMPPHLSE&GaERTE PRSPV Rh et HTRTPRC tHe case of a deri ved
sequence zai-d%88qlfemeechegy aetiraxs nitn3dp-818)5 dehantes bliet W8 t he framewor k
of said \bf ¢RFBLE mondAWsedl ahtABXAIBENYRIAS: SNEhanges Wi thin the framework

of 5 saiﬁip\él;,lg i g ic sh {g referred enbodi ment of the present
inventio rlsesgu[@ o OE%’alC o Oglﬁtll ggf%deri vative, wherein one or nore am no

ant | . : : \
aci d cfanges are i np%?ﬂ&%@ di saRAssf 2phb-PES EREMEYCN the framework,
pr ef er ablantabodies Badotheinr esposntiwnsisel githetloffem t he group of the

posi ti onsasgg,o_cﬁggté(p@,itg@g@},cp@ggngg & Thpg. VL domein, and/or at one or nore
28, 68,770 71 72, Tb8 s oeyanthinlgsiBrPor; 58 PR W dommi n. More
treatment of RA and Crohn's disease is discussed in )
35 Feldman et al.(1998), (Transplantation Proceedings
30:4126~4127), Adorini et al., 1997, (Trends in
Immunology Today 18:209-211) and in Feldmann et al.,



15 preferably, at |east one of the conversions |leads to an am no acid
present in SEQ ID NO:3 for VL and/or SEQ ID NO 4 for VU, and even nore
preferably at nost 13 conversions in total are present. Mst preferably,

sai d anti begy200¢1701 body 20 derivatives conprises a VI J t he
sequence SEQ ID NGO 1 and/or a VH domain of the sequencepgﬂggzdaf/\ggéﬁ"ofrom t he
sequence SEQ ID NGO 2, or a VI domain of the sequence SEQ ID NO 11 and a VU
dormai n of the sequence SEQ ID NO:4. If the VII domain of the anti body of the
present invention 25 conprises a VL domain of SEQID NO 1, in a preferred
enbodi ment the VU sequence is derived from SEQ ID NO 2 such that the
phenyl al ani ne at position 68 is changed to either al anine, |eucine,

i sol euci ne or valine. Additional . changes within VIl are optional. scFv
ant i bodi €996 {Aiwr@@dkimdinaiegyi 6 sidn38EQ ITDeNDBILodSE® t® NO 33, SEQ i
NO: 34, Sh@rhD,HNQ 35, s@&@ﬂr@ame&@s 23R4 SR 1P yNGh Beric | n anot her

preferre jment_of th r vent i nti body or anti body
derivati \?@%EB ‘g]eer‘oi vé&c{]r %lhﬁé Eﬁcﬁ&g?g ﬁiﬁéﬁgb&[ﬁsequence SEQ ID 35 NO 1
and the VU sequenceUSEQJDSREBR @m@leoﬁ@rhmglaﬁql eagti-BRBx am no aci d resi due
that is GoRVYBHARL hiAtalat QRSEL0AE: font-RentDRIR! Gegi dreshdue present in the

10 corre ondin he VL _sequence, SEQ 5 and/or the VH sequence
SEQ : D No' eo?'m%éﬁ Nﬁ?ﬁ tha PEAALEISE: 55 nElugt Sreférred enbodi ment of

the presdie ﬂn‘wmat@ﬁnah I@é}ﬁdtaﬁkmlbo?éyl@m T/iaiht9|2lzﬁéél§/8?cier| vative at 5 | east one

of tEe @B%oablﬁm gheﬂlpod\ilesCDBZch \}Lu\dinm—g\ﬁg'fng tquao&{neSa/CDRB Ih S {:fonverted
totecorres t.he seqyence and/or the Vii
sequence §E@l %63 dllf)(ﬂl\ii.‘s)e@l HERER BEL. Hgl?/%% Preferably, sai d
Mt'i bakly Griaheh bbdﬁh%m%féjrllogatﬁlé%o%?l sescrhie g9 WPnet VL/ VH sequence.
conbi nat ixanRs: CM-SRQtED NRIBPOWEESEQ ke NEX e tméht SHQRAD NO 8/ VH SEQ I D NO 2,
VL SEQID NGO I/VH S S H 25, VL SEQ ID
NO: | / VH SEg I D NO 25@9 é@%goglls[)&%\élefzg/g%‘%ﬂﬁéﬁl‘l’”ﬁy §EQ{1/‘1LL998&28 I D NO 26/ VH SEQ
I D NO 30, CPR-GFaE®s Pp NE?%FW%@E’Q’“EPB W"S@ha%’r% dTdTREr preferred

enbodi rrerﬁrotnhehanrturbodym@'rocannabcndgtldedyv@JtEiNeh@ﬂFI haTpFésent invention has

speci fciqtgy 40 M‘% tNRates Eﬁsfﬁcﬁil%lchoﬁrﬁddg%ebéf@aﬁg i's characterized. by
a Kd of t a Rd of 10 nM

2 Kd of L o0RaaM on .l o8, diore pURterred s o oAb it ks

accordi ngﬁlltsc:-)L"tiwtats present invention are fbr exanple Fc fusions, toxin
fusions, fusions t@m@,ggryﬂmt g@e@qtllcvhﬁm%toqbfégrmh Epspat s such - as

m ni bOdI 8Sive dj abodl es i nefaLFL a&%alll sl %I clhal n 30 anti bodi es,
blspeC|f|c V8n %ocf Pra ments? Th |curlla¥r SEFFI4ng Fab fragments.
monoclonal, chlmerlc mouse-— human antlbody directed

against TNFa (infliximab, Remicade™; Centocor
Corporation/Johnson & Johnson) has demonstrated clinical
efficacy in the treatment of RA (Elliott et al.1994,
—~ Lancet 344:1105-1110; Mani et al. (1998), Arthritis &
‘e’ 25 Rheumatism 41: 1552-1563). Infliximab has also
demonstrated clinical efficacy in the treatment of the
inflammatory bowel disorder Crohn’s disease (Baert et al.
1899, Gastroenterology 116: 22~28.)
US22002037934 discloses the treatment of
30 hepatitis by administration of én anti-TNFa antibody such
as infliximab.

US6428787 teaches the treatment of neurclogilc
and TNFo-associated diseases with anti-TNFo antibodiles
including infliximab, CDP571 and D2E7.

35 . . D2E7 (Adalimumab), a human anti-TNFo
monoclonal antibody (Abbott) has been developed to treat
RA and Crohn’s disease (W09728131). Celltech is



Anot her preferred object of the present invention is a scFv anti body whose
VL and Vii domains are connected by a |inker, preferably in a VL-I|inker-VH
35 sequence arrangenent. Mre preferably said |linker has the sequence SEQ ID

NGO 10. 1 Anot her preferred object of t nvention
is a soft-%é)nzto?%lsdoy derived from SEQ ID NG 40 (TB-A). smfféﬁé‘i??ﬁﬂ‘iw 0Body can
be obtai ned by mutagenesis, and conprises three or less nmutations in either
5 framewor k, CDR and/or Ii nker sequences. Preferably, the scF7 antibody has
the sequence SEQ ID NO 20, SEQID NGO 21, 8E0 ID NO 22, SEQ ID NG 23, SEQ
ID NO 24, SEQ ID NG 31, SEQ ID NG 32, SEQ ID NG 33, SEQID NG 34, SEQID
NG 35, SEQ ID NO 36, SEQ I D NO 37,70r SEQ I D NG 38. 20Anot her preferred

obj ect of the present invention is the Fab fragnent conprising a Vi domain
that is fdbﬁ;%dob@ncj m@%omstmzmgiap, 0huRamEmNmbgokappa chain, and a VH

domalntht 18 t d erebythetwo
fusion po ypep %lesg ar gnﬁjgoe dgH%o tbcgé%@'.%g?- %gl%r{l%\f]sul fide bridge.
Still in @H8t'Hera éﬁ’@@@#s?%énoélﬁﬂl%% a@Flaﬁbﬁ"bé&?lH‘éﬁW vative, e.g. the

anti body ffRgEROtto afrebberRpr @Rentoddlv @dhi otstirathahebs ediiar chemically
modi T ed. nlblg REES &L 't?é!%m&n%“o%'fo REOVEdes A40NA 20 sequence encoding any

of the an I'es or E\% |ves of the present invention, as well
as a cl ontifglepedxisy &§3PBH 8A82for cont ai ni ng sai d DNA sequence. |n addition,
a sui tabl e host cel Mahyasisfoarenens wi tahtslamdjlelal\l/(xssmy)emel s provi ded, which

pref er e”téearleﬁlétgé alogsal'ﬁstcé’/x#ult%tw@%f ggffe%mh;cgge%e Furthernore, a

met hod for t uction e antibodies aor a %lléerlvatlves of the

present iPRASACRORE IRESHFBY| &Y, BB iS8PhYY IRETFPHGEYE AR "host cel |
T ansfior neichdwntyhcddre iDNAveheodienniamesobusiaiat 30raetarpd@i es or anti body

derivati Vs dndes pd%ng&tkggb%ogngaglggllagw p[g@eoa,)é@t hggy@ of said anti body or
ant i body and recover.li aid culture.

der, n
Pr ef erabl%ﬁQC éﬁgﬂe?’rﬁaﬁ‘o e Fiuged degi “bl(?ﬁ?bg%t s%afimf)r ftagment purified
fromE. coidocigsamotiver favprecoste tdmpapedsentthenpepdiaiionsot he use of the

ant i bodi e&&@pa{jﬁi&)q@xld%ﬂg@t b¥ESHRIiQY¥l ded by the pr esent i nvention as a

di agn%tl c tool 12 fo%dclilnu\él tro cdln%%n?s(gﬁa(ise dC/:e [ AS, Etar maceut i cal .
This usSe is partlcular preferre e context o a related

condi t i oni? THEXBraddricat hotent |Séﬁvﬁlweeﬁém§e§uﬁcﬁ%%%bs| tion conprising
an anti bosedofoaniritredyl teldry appyvecafichbe( vpxrmserat al nvanioi,on i n conbi nation

with a phaiogus|oally, aconphabhe: GaLrigl, i Lyensopy oxelpient, said

conposition'to ireat nent of TNFa associ at ed
di seases. 2%@i’d (é”&Etoﬁér‘*%%B&ec?‘t?% &Res%?ﬂ‘l'l My EHt PHIPPT ovi des a conbi nati on
pr eparzat i triagonpb i $(229 : AR0-€0HG) boblkyna, anfrvdhadyedeed vadadinetof the present

i nvent i onmqra%g@i@bdrvam%rﬁs S8601KL AOBBOUIKINAEn] el an anti body or

anti bod riva speci
y race ular %xpre531on of gqgctlonal scFvs is limited

by their 1nstablllty, insolubility, and tendency to form
N aggregates. For this-reason, in vivo screening systems
e 25 for scFv antibodies, which are particularly soluble and
stable under reducing conditions typical for the
intracellular environment (e.g. nucleus, cytoplasm) have
been successfully developed using a so called “Quality
Control” screen (W00148017; Auf der Maur et al. (2001),
30 FEBS Lett. 508:407-412; 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 (W003097697) . Furthermore, these
frameworks show exceptional expression levels and
35 enhanced stability and solubility properties also under
natural, oxidizing conditions in the extracellular
environment. Hence, these favourable biophysical and



151 n yet another aspect of the present invention the vector conprising the
DNA sequence encodi ng an scFv anti body of the present invention is used for
gene therapy. The treatnent of TNFa associ ated di seases is 20 achi eved by

bl ocki ng ye to a strong interaction of TNFa body or
the anti bg‘{ﬁ)yig%:r ?O\C/iatl ve. Preferably, a treatnent of am%ﬁknlﬁr%ﬁ%@%ogute or
chronic inflanmmation conditions, cancer-rel ated di seases, pain, neurol ogical
and neur odegenerative disorders, i nfectious 25 di seases and car di ovascul ar

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

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

dr awi ngs,biwkeeRidyl 32bp@iiesl tshoyta sabemewehribl: sGky anti bodies with the
sequences, of, 1Br - Lmti h Q:leg nost frequent
variatio Kgﬁa& gﬁgla-% c?ggilnéﬁ]é% eé}%oél fgxll{ %ﬁr&%tam no acid changes in
t he frane‘?ﬂkﬁekdblfeqtﬁél agtiddiseschiia Retpresent-oi R¢ efitildfiar e tol erat ed.

Am no acidsailndiaalt/ed bedoamitchel €ORs prbhei CORerbpeng c@mhasi zed with a gray
backgr qund). -cam e tﬂégg%&l% Lhgag eSReBLLN S iRAntibadies ang ~ FIOUTE 2

shows an exerrp ression fragment.

Fi gure 3 %arli’oﬁéa‘il?’?é‘tﬁro%cqqn&ﬁaﬁFeW% llsb‘F‘?/%tWﬁéﬁl%@éssed in E coil. A
EDS- pol yarckakhe de gekt lthasl est rephoriestsbpfthex pressehtprotei ns. B.

Anal yti calogelbedd | Suah! o0 Ol THadand (TELM SAoW Ng,Superhor solubility of
TB- A Figure 4 ﬁows acogggrlson of afflnlty of different

scFv ant|%V§&ee§nﬁma§eﬁﬁﬁg§n8&%lr]m%§&a 1 eLPELity Figure 5
shows he(ADSRI bartd dhuef ddumren pTdFien dwepdctiicottoxicityy dun Pouse L929

fi.br obl a%lsndlﬁg fpncentéaidRr dependent gflmgylgl on of TB-A in conparison to
TB-wt and inflixi mag%vm th IC50 val ues arl n of 20 TB- A derivatives

to block TNFo: induc& Tyt tSEORi £ ¢y eed %%r S fs% 51’t gEEv and Fab formats
of TB-A. forms of antibogiemrferetbyovisatnentffucINEf-aapochatgd t r eat nent of

human TNRg-dotdseL Gujcai /3 mebbtﬂgculwrugttf&w@htmat_ 2a8., Experinent 1).
25F1 gute f RARUS IR RERT I 3E60E0P Gl by StpRaLDe! ool cal i nf I ammat on

scoring ect o anti body treatnent on

human TleaaiI‘llﬁélﬁ*é‘"e?&HOBl it th ff Landtaes PR Pl CEkpErI ndRe: 5.3., Experinent
1). 30Fi gieseBt strowstite @fdvedts adntambibesly ctdir@atsmaxrﬁnsobnhurran TNFa i nduced

joint swelddRgsi fbyf AecbEXPRS BRBNLontiRudus EXRERENEYs 2) -
inflammatory processes of arthritis and other TNFo-
20 mediated disorders or pathophysiological mechanisms, in
particular various forms of pain.
All publications and references cited herein
are. hereby incorporated by reference in their entirety.

o 25 Disclosure of the Invention

Hence, it is a general object of the inven-
tion to provide a stable and soluble antibody or antibody.
derivative, which specifically binds TNFo in vitro and in
vivo. In a preferred embodiment salid antibody derivative

30 is an scFv antibody or Fab fragment.

Now, in order to implement these and still
further objects of the invention, which will become more
readily apparent as the description proceeds, said

. antibody or antibody derivative is manifested by the

35 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 ox



Figure 10 shows the effect of antibody treatnent on human TNFa-i nduced j oi nt
inflammation in rat 35 (Experinment: 5.3., Experinent 2). Fi gure
11 shows the stability of TB-A in different body fluids. 14 Modes for
Carrying ention It has been found that anti i body 5
derivati vggbégdrargﬁog/ng the frameworks identified in th?@glcg%éoﬂoo@@& quality
control” screen (WO0143017) are characterised by a generally high stability
and/or solubility and thus may al so be useful in the context of

extracel | ul ar applications such as neutralizing INFa. The 10 present

i nvention provides antibodies or antibody derivatives characterized by
enhanced stability and solubility ¢hat specifically recognize and bi nd | NFO
and thus are suitable to block the function of TNFa in vivo. Said antibodies
or anti bcxﬂayeldeﬁi et YRS Sdgenhar sEd ami Zed2 15hhyetn Slpﬁ(til’la| framewor k derived
fromthe quality arérlz Leely é% ggnsa[l r s@ﬁﬁélp dies w IBI cularly stable

and sol ubl’e frarrewor sin anti gen ng site that has
been di sctfoded> Hopees 7oy FPetJFF@nief”éFr%V\%fr 1Bs1 g5 éioﬁlaf-ﬁe screeni-ng are
human antdrandy 20 rfaxameworksoe Pheyarges beticonshdefetheadrROME | MTUNOgenNi ¢
framewor ks, (06 R appl i cations. The CDRs of the antibodies of the present
invention are |dent|cal to or derived fromthe CDRs of the nurine nonocl onal
anti body Di 62 (Dot i figPetfeqred qmepfimeREt ok f8¢i PFeSAf Yy binds to 25 human TNFa
with a higlveatiomiitsy s¢Kdl antQbddpMr amdibady leadkadiNFEa binding to its

receptor. wl'lel}e@gdéﬁé R, m&@%rﬂlﬂg' Q&f@ CIRHHBQS Thka lh%&fﬁ%gdcé/ﬂ; otoxicity in

nouse L929 ceI The, opvi ous step gra tin CDRs fromthe nouse
ant i body Yt G tT"llée &FFAF LR yRpERE @i?imF BFe ¥ Ya@&ePtor framework with
undef itnecdcrampirgerphithdinggleopedt fBe, thai @hfdupanév\mek having the VL sequence

SE? ID N)cgo@lamgns, hles\é'ai sequenceo SEAY BIND: Grnesot dusgauences bei ng i nked by
cagecees i nker resuelnans v_antibody o e
sequence %‘%J/ BIVET %&L@A@Vél?%ﬁéf ﬁﬁ%%@&iggﬁ% LI YSAFNRYTG
VPSRFS(B@@PEFﬁTq@Sp@PEQ\meNSﬁRTmQ@WLE&/Kﬁ@@@@“se 15 :
E\/\M%\é\i Y, \[;Eﬁ o T VY%I;SSYH& T R%BQQ GDAMDYWEQGT | VTVSS
(SEQ | k%%%%f\ ngé %)% %;%593%% ant ody being called
TB-B. TB-Tigavecibedeyret dg PROpEDI: ﬁ Exprids snefry FEg. I%a) but was unabl e
t o speci fieal Eyr bimdaddlFevdnFingre 4a)eferably at most Hence, to obtain an
anti body o1 V@ggi(p{%dxnd@&% ati.ye %&%Inti s (i) sufficiently specific for

bi ndi ng 10 TNFo (|| I.Cien soluble to allow efficient production and
purification and to B?%é%feﬁ?l?%bjr% FRv 8, A5 iReRy oo ARERBAYY y stable to be
usef ulzoasderiphbiveec eatpradeswit Houdonsuhf of ity acgapick d8grEmation and (iv)

EUf Il ci ?rﬁd '] EQ@/&WV@MaQn aft%@rs@%%@%kmg@ﬂﬁ%sh&é SOlt Ebl :cl ty andk
es antl n |n|ng I SUICS y varyl ng e ranewor
o the. o sSHERad ERSIF e Dl P o g o 8 R e SR EERH O "and Wi s hat
is opti m%FébIﬂoNOtlﬁeae@rmu\/iﬁatip@ﬁlmfoft ﬁéeoﬁ-eiq!@npfa FEQ IP) NOxh scEv anti body
conpri si ngr SakdvyldopnSER &J‘Dth%ﬂtiﬂd‘&&edfb%&@rasérm%ﬂtidrﬂker to said Vii

(SEQ | oD %1&35 cdalVFe LB AT, S@gg?nfe glfs P{ﬁ -given by SEQ I D NG 40.

This ant IS sti reasonabl’y e ‘an € to give satisfact ory
yi el ds Wn%??oékﬁ?@sﬁé ‘é‘ﬁoseﬂhi?PF?ehP feehvel oM SEET. N@bé)g and it does not
aggr egat esydhi ghai3Bhe bieny@2mlbhhak e ohataciretigsts chahgwaridts TNFa are

excel | entei ielha Bardide0f 1 Oy 8 naM lsoleucnle or vEREndr %%%E]Elér{b\ient' on al so
di scl oses VL and H. sequences fbaﬁg omth% ? c %byf)r esent in TB-Ain
fo PPARF 26 PR

vari ous \A%ﬁ?él SE LR p 8T e P Ylpant& tions in the
f r amewer kkigfd e aEﬁcYﬁerlratSElQJIDON%?’fie BB8I 10 d@s3¥n &E!QeIDr amewor k of VH have

been foung: @qgeM@bbeNoeﬂe@,Egl 1y Noaizel M4 akpons Mohal . render t-he franmewor ks
nore TB-B-1i ke, |.e kgre%greg Q%o%lﬂng Lf%eSEQID NGO 4 for Vii. An

scEv anti body corrprl 5| n
present 1nventlon sa:.d antibody or antibody derivative is

derived from the antibody with the VL sequence SEQ ID
35 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



35 VL domain of the sequence SEQ ID NO 11 and a VH domain of the sequence
SEQID NG 4, .linked by the (GG3GS)4 linker, is called TB-13 R46L because it
differs only at position WD 2006/ 131013PCTI C112006/ 000300 16 46 of VL from
TB-B. In c TB-B this antibody still has good Jindi erties
tomards'ﬂ@%?%ﬁ%%gggnwj. Thi s suggests that the nunberlg?ﬂgﬁgﬁﬂggﬁﬁn TB- B
RA6L relative to TB-A represents approximtely the upper 5 limt for changes
in the variable domain franework. In a preferred enbodi nent of
t he present’ invention only single or double point nutations are introduced
into VL and/or VU frameworks of TB-A. The preferred framework residues for
mut ati ons ‘are at 10 positions 4, 46, 65, 67, 70 and 83 for VL, and at
positions 11, 16, 28, 43, 48, 68, 70, 71, 72, 73, 76, 77, 79, 93 and 112 for
VI1. The Qps$kbpensnar epRUbaehedvaceendhag 8D tihennigrkesi/sg i n the sequence
Iistingsﬁzghgﬂanggn%gi%§ %Hpﬁ%lgq£j%?§ fﬁqubgferably either 15
"' conserva ive",(%r suc ?hat he Teplacing amno acids are nore simlar or
preferably even ideffi2dluchoPEpEeiy6rr eBpsHdien§ ahithe aEF#R resent in the
TB- B sequeneatidorirexaipl shtiAéby ofr ¥hkibody BreAiganiae achanged to 176 as it
IS present_ i - i Qgﬁ% t nother amno acid with
sin?la?,qf?gg éﬁﬁgﬁ-gg%a$6%$g% ¢ %ﬁﬁggagﬁéas 'o?LE&m$higﬁis an exanple of a
"conser vAtARZe®r afft KPRacd wupstiediticofle FepnusisesnrdindafPRo%kci d resi dues
havi ng siiyfd 8L ségenchasms SuNbabland/or tioongeswatene’ SBQbBLi tuti ons as used
herei n haye -he f] in the art, including basic side chains (K R
H), acid?%Lg?dgpéﬁg%gg ?@595), unchatged polar side chains (Q N, S, T, Y,
C), non-pol ar side Y¥RaFrRreferalply ysaid gntipody) ofanfibodpt a- branched si de
ggﬁi nso( Wer¥yat)vancomar dyed ithesfdelcobapngL (W sEgudifceH) . A preferred 30
enservatdyg:changg.is that of VL at position 83, in that Vis changed to
either F (SEQ ID NO 26) or_ to AQ}‘&%ng NO _%7). However, in SEQID NO 32 a
non- conservati ve chgﬁg G FOVNOf & B2 Whi%i%rs conbined with a change in
CDR1, i.e. N31D, anidlLi $EQIDWNE S AVAOAEQ AHDINGSE, 35 extraordi nary TB-A vari ant
is that of SEQ ID N@: 83 7 &b:8/s08868r Mo+, F68L exchange in VU connected
to VL_by a linker carrying an.f Ll . replacing G WO
200611’}31013PCT/Ctl128%6%!(‘)(88?080?‘7’%LH S8 féqa%%sNUch preferred single am no
aci d exchanges are RBSSQMIDYBIS 1V VEQaHY N428 or F68 to V, L, or Ain VH
Much preferred doubke simngesoararaFE€h/1Y3R:ap, A761/S77G in VB. Soft
anti bodi es conpri sigg ngéDSNéggH%gcgﬁQwF%%O§$'d alterations show inhibition
L929 cells.

of TNEct induced cytotoxicity In e'results of sone of themare
shown in Fig. SB. TH&i PE&dquifcey Var 85asth 8P 8fs: SEQ ID 110:18 = TB-A
H K43 (TB- A H43) 105EQdibeM0pdOf ez rEB- AndddE68Vt (e Antd&&)y SEO |1 D NO: 20 =

TB- A H FTOLLLZ AR {,TBehs HAO/WE2) - SEQ ED&Q&@%&%@&MJ&G' /377G (TB-A 1476/ 77)
SEQ ID NO: 22 - TB-A L_L46R %TB—A L46) SE%%IID NO: 23 = TB-A L _R658 (TB-A L65)
15SEQ | D FG2H A ER TNy SpTe: AHsgPyarly, antigen binding i

characterized by a Kgq of ~ 100 nM or less. More preferred
o is an antibody with a Kg of 10 nM or less, and most
% 25 preferred of 1 nM and less.

Antibody derivatives according to the present
invention .are for example Fc fusions, toxin fusions,
fusions to enzymatic activities, different formats such -
as minibodies, diabodies, linear antibodies, single chain

30 antibodies, bispecific antibody fragments, in particular
scFv and Fab fragments.

Another preferred object of the present
invention is a scFv antibody whose VL and VH domains are
connected by a linker, preferably in a VL-linker-VH

35 sequence arrangement. More preferably said linker has the
sequenice SEQ ID NO: 10. '



In a preferred enbodi mrent any of the above nentioned Vii domains may be
conbi ned with any of the above nentioned VI domains. In another preferred
enbodi ment of the 20 present invention the VL and VH domai ns of TB-A and

TB- B ar e -s@ygfhd@diggsich that the VL domamin of TB-A (SEQ conbi ned
with the Vii domain of TB-B (SEQ ID NO. 4), or the VI SachctBicul b (SE 1D.

110:4) is conbined with the Vii domain of TB-A (SEQ ID NO 2). In a 25 nuch
preferred enbodi nent the shuffled versions obtained in an scEv are connected
with the (GEGGS)4 linker of the sequence SEQ ID. NO 10, resulting in the
soFv. antibodies TB-AB (SEQ ID. NO:12) or TB-BA (SEQ ID. 110:13),
respectively. Said (GEEES)4 |inkerltlcan have an anmino acid 30 exchange of a
glycine to a nore hydrophilic, i.e. polar, or even charged am no acid, which
may render the antihooyhawmpeecsatidd ebjdorg theseresankati ons, the one with

the sequene, CROGS.( CE0GS) 3, SEQ: PbG: 39)cod BEETAS h@dap! t |5 al 50 within

t he scope 0 present 35 invention to conb |ne VL or Vii domains of
TB- B- | i ke!"8ablemtEd it #8400 C8f BoRRF WIS PYEItadeRESs_quences, 18
wher eby TBdBtdilp A-skisAehreans flhat mttetsegudmcestiase cl oser to the one than

to thesothafeyork, cpR and/od Mi¥glr %@%ﬁ@ﬁéesor@ngél%%lgnFeﬁé nment of the

present i nvent | on one or nore am no acids_ are chan the CDR regl ons

or the TEAN\ARHRPEr PR g FEARYES GERat R AC hel c dPoldi ng ami no aci ds
present i31,t BEQ sHl @OteQZS@@ﬁEeEOSE@,IEQ\I@DSNGf A, @tﬁ‘d/ or SEQ ID. NO 6 or

\S/EQ | D ?'Q@@lOfséd*ID'\/iwhﬂ” riﬁq\lca@@ Cé‘@@:%SNb%@n%E@f:ttﬁ he ?/L CDESCERZ or
CDR3 n C&)Rs nost preferred changes
| eadi ng t@ %e S\ﬁ_Q STQ n%é' S§@Q%1P [5%1\169’70‘?]') §§% h?) [1%\?3%@ ‘and/ or the VH
sequerées SEQ I D mAQ6tlmr SESL¢DradOoh) ertesfeth e vedepent | n anot her
p“%‘f er redm@@b@ﬁcbrne_@t tRE tde f&é@ﬁé{ﬁ coRyeingnat ie Mmasaqteitces SEQ I D NO 26
, SEQ | D 1 Sed Iﬁ% CQQ}PS' ré%g B ﬂ:nt Qg VHuseQUfnckea SI;Q I D NO 30. In yet
anot her pre efTe odi tt The presen "FHvent T On the VI sequence SEQ I D
NO 1 is cdabinedhduat HHt%@na\m §éat1ewcé58%éch bhRIGEEIB deraSE@T D NO: 29.
Gener al | y5 hanyn afgd, hehdt &gt asedeM faefoeneasp2ptimys heeconbi ned with any of

t he d'l%“c%éxﬁgc%/éé gsqggn%ﬁ,zsjey -fCIl_’laln dlsulfldeoﬂrﬁﬁ%é of the present invention

are anti bodi es and anti artfcul ar VL or VH pol ypepti des,
si ngl e-chai n anti bodfekt (Jé’cEthberr BsBeCH rtél&rré%’fjsb"dlynofhe case of scrv
ant i bodi esstibogeldctigdtMe 2% .donehen achibbdity Ifirakeshit,0 o skedected VI domain

in either restH: etk 08 bys- %aEE?%é@'o@ élﬁé}c{&%ﬁllﬁ\ Hit-akhe state of the art
i nker COI’]SI sts of repeated GGGEGES am no acid s ences _or variants thereof.

In a preferred embod? eSERtL Y s Mt n%?\‘ﬁ 8 P¥5eGS) 4 1inker of the
30 segOerrc@ueDrNGREOdoNg iany dér tvatenteb8E@s| BrNati39dys used, but variants

of 1-3 repeatstafs @!fS@hé)Qﬁ«%lsEh@ {fiehtiger setwalr {s1993), Proc. Natl. Acad.
Sci . USA %0 6444- 6448 Q her nker.s that can, em\g%ed for the present

i nvent i of SFE"Hede Tt Jl‘%s%lon V]EF & O TA 15@*5‘%) Protein Eng. 8:725-731,
Choi et &equeRED1)n Eﬁ(ﬁltlpn | mwdqablslhcgszl: tebl Hpnsfoared (1996), Cancer
Res. 56: 30%h- 846 DNKI pedyaitey ietprdvidéd 9@ chIprdddrenBiolly 19

“/ 25 is E. coli, a yeast or a mammalian cell.

Furthermore, a method for the production of
the antibodies or antibody derivatives of the present
invention 1s provided, comprising culturing of the host
cell transformed with the DNA encoding any of said

30 antibodies or antibody derivatives under conditions that
allow the synthesis of said antibody or antibody
derivative, and recovering said molecule from said
culture. Preferably, said method provides an sckv
antibody or Fab fragment purified from E. coli.

35 . Another aspect of the present invention is
the use of the antibodies or antibody derivatives
provided by the present invention as a diagnostic tool



293:41-56 and Roovers et al. (2001), Cancer Imunol. | munother. 50:51-59.
The arrangenent can be either VLIinker-VH or VH1linker-VL, with the forner
orientation being the preferred one. 5In the case of Fab fragnments, selected
l'i ght chai domains VL are fused to the const a human
I g kappa c g:ég%/l\%hﬁ:]fe t he suitabl e heavy chain variable 6%%??1@(\)/% are fused
tothe first (NNtermnal) constant domain Cul of a human 1gG In an 10
exenpl ary -enmbodi nent of the present invention, the human Ck donai n has the
sequence SEQ ID NO 14 and the CH1 domain used to construct the Feb fragnents
has the sequence SEO ID NO:15. Fig. 2 shows an exanple of a Fab fragnent
wherein the VL and VH domains of TB-A are used 15 such that the VL domain is
directly linked to the human kappa constant domain, resulting in the
sequence mwms&%vmmgmmwow@mﬁau| YSAFNRXTG
R T D A NS OO KL KB AP 5y 20

VFI FPPSDEQL KSGTASVVOLLNNFYP DNAL OSGNSQESVTEQDSKDST

YSI SSTLTI VAERRESAY. AEG@OTHE@SSENBENRGEC (SEQ I D NO 1+SEQ I D NO 14)

and the VH domain i svhfeuseds$r¢ tiheehiiet atonsdranvirpdonpas re (CHL), resulting in

L??/Aﬁ)é%ﬁee %EE%AST VELT 'EI?S!S[§)¥A g@%@i %Q— NTYTEE
VSSASTKGPEVFPIABESRETSABTRAE X3 ViR Dﬁlﬁﬁﬁmﬁ SGVHTFP
AVLQBSGL YSh SSWFVPESSLIGT F e SNAlNPENTIVDERVERKSCPS 30 (SEQ | D NG 2+SEQ I D

NO 15) . eX01p1ent, saiff cbﬁﬁog%ﬂl@’nnkﬂ% udBdi 84 &f nebabanditsul fide bridge is
f or med betlc e _antibodi es or antibody

derivatives o E]ée%%neﬁ&egg moh\?én??loaﬁteg Ql?ﬁ‘ﬁ/e “affinities to human TNE a
with dissoci ati on cdmseaftstiRE BAPECY ahgerBdstg8irgemo®mnM I n a preferred
enbodi menprowfdeshe @in@sent i bhviekichos: 1die cBipt8sind0 an Gl iy The af finity of

an anti bogdy a{ocrlegg&lﬁéa&;ﬁg%@%\\(;%n%pghg%%rs%ge XRa rrent aI ly using a suitable
Y-

met hod (Berzoq‘ erac ions", in Fundanent al
| munol og?re@d-’ti‘lb YWEDR apgeceaf sempress hRIEV\iL% DgSr RN ANCIPPYE2) . Kuby, J.
| mmunol ogyy aNthbofy elrrdrraande Cargpafic ﬂ‘dewerk NY ) and net hods descri bed

t hereip 1In LBroRg&@zRect O bheupr g3eakytnvention the antibodi es
or anti bodr\fy rivatives, es eci al.l g%%r{% sckFv or Fab fragnents, are | abel ed.

Det ect abl & PR O 51 ‘F‘Nif’arlé e DMt T B 6r S K BBdy deri vati ve
can be acsovnpiivsheddidpdyl ohkiing dreseot dmventzyome fsousadefem an enzyne

I MuNoassgynd EhAYa®y. enzyrre I i nked i mmnosor bent assay (ELISA), which are
met hods wel | known tg e n gkﬁ\hfl e art éfor exarrpl e Current
Protocols in 15 | &1 6557 I@(ﬂ t Fsocﬁc?s ey & Sons, 2005) .
By radi%ag¢hiasied lpfawqcﬂfgngh@f |TN|Ea dyre diof ﬁcs‘%\mﬂgbéﬁi:é%a@?loantl body

deri vati ves, 'I'NETot Wwstipassl hheitaydeteeie NEiBodrRUgRat e Use of

radi oi m’rugg %§ Rlﬁ)tr(ﬁ%%gecﬁ) ég%n&mg‘b é(ﬁuﬁct FI Qratory Techni ques

20 and Bi oc d@%{ ubI i shi ng Conpany,
N. Y. (1978‘)‘fla‘FH‘ét%%Id|‘i9in§éFb‘b%src§ﬁnﬁ%’f éE?‘éoﬂWaﬁﬁéf L%aemof a gamma count er

or.a sci nhehtcbgber Ccumal epuosddygnavdtoivad ibgeadens, Paf¢dtciohar |y useful

%m/ 25 diseases and cardiovascular diseases is envisaged.

Brief Description of the Drawings

30 The invention will be better understood and
objects other than those set forth above 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:

35 ' Figure 1 shows a scheme of the scEv
antibodies with the sequences of TB-A and TB-B delimiting
the range of the most frequent variations. Asterisks



351251. isotopes are 3H, 1311, -S, "C, and preferably 25The anti bodi es or
anti body derivatives of the present invention can also be |abeled with
fluorescent | abeling conpounds such as fluorescein, isothiocyanate,

r hodam ne, wphysas{oy3 hrin, phycocyanin, aIIophycocyaninqggwﬁﬂhmﬁhgﬁgyde and
fluorescamne, or wth chem | um nes- 30 cent compounds Such as |um nol,

i solum nol, theromatic acridiniumester, imdazol acrddiniumsalt and

oxal ate ester. Label ing and detection protocols are well known
to the person.skilled in the art. For exanple, they .35 are available from
Usi ng Anti bodi es: A Laboratory Nhnﬂglz Portabl e Protocol NO 1 (Harlow, E.
and Lane, D., 1998). 21 Label ed anti bodi es or anti body
derivatives of the present Inventjon are useful for diagnhostic purposes, in
parti cul aFS¥edr@tEi BP0 ORRIFdE TSR HBI0gicddl CRaiSe P etffved from a pati ent.
Any sanpl éramvcaiknohg-hENEatClaovilse b6f used presgnt binvlkeogicalaxkl ui ds |i ke bl ood,

serum | ympher MelaNCanifdf LAaMHRLGY ceX 48 o CeRERIREPIRRL doRui d, ami otic
fluid, a tissue extract. or honbgenate, an i st ol ogi cal

h e d the like, or. h
speci mensPFHRY (PSP de el i D12 AUPIIARVREEUTATCAS PREPARATI ONS
Def i ni t5 onBe THwpeteiwa CPRar maceutical formul ation" refers to preparations

which are in such fonm.as 3 AHREEMLE dechhel ogieal astvidy of the antibody
or anti bod%'deri,vati?%e towt:}@ une% ivocaFI y effective, and 15 which contain

no addi ti 8RBT PoNerdt 20Nt P ™SFE toxic to the subjects-to which the
formul ati on woul d be'igdmen? sthewedthe Rhradmateon ivdalllyccdpeabl e” exci pi ents
(vehi cl esyhaddidireesdd anert hase Wi, cébmlgsaﬁm&amé beL adm nistered to a
subj ect, manpl, L0RLOW de B, effeqthys 40, doge of, e actiye ingredi ent
gnpl oyed. " I,) " StRbi e f o rruﬁ atiof’ i‘s one Th v?m ch the anti body
ot~ ant i bodyLlaetiivat p& EBRered T Reys eMtqvaingy shee sl afs sPL8PPHSI cal stability
and/ or chemtmla.stability and/or biological activity upon storage. Various

25 anal ytical techni fpr SUr QL e Llityqre available in
the art and are revi%&ggei_ér)l sl‘-];g;g]t@i %eéégr%ﬁgérg{ﬁe&n%ﬁgh [%|OI very, 247-301,

Vi ncent LE&TERFENEMEF T PRBeRREIES FREATININIYoPREETRIPES Biips. (1991) and
Jones, 15A. EAGSA. Drug Delivery Rev. 10: 29-90 (1993), for exanple, 30

St abi Idl t>F') C?n bel neas?%wg @tsrﬁaw%ek@&ti%@li{a@ﬁ?@f{ Q{ﬂ*‘h@mi\z@[’l’l@“asel tect ed(tlb m%'t 20
period. Prefer e fornulation js stable room tenmperature (abou

C) or at ﬁﬁd‘ff?a(ﬁf¥5?thé§§ yllrhﬁt}?flﬁealrﬁ%/9or‘c‘lgf%faest§t' g]bout 2-8 C for at |east
1 year foFomterntgasion depandeniFumnhhllimme oft Be-851f gompdnitsioon is preferably
stabl e fokboy-ng theEZIMYx(haDL aLE. ICx Fhilesand, damWangsei dhe fornulation.
22 20 meen de A AN DOdY, Ol a0k LROdY, dert vatlue, feraids [t physical
stability in a pharmaceutical fol mil'ation it 1t Sho no signs of

aggr egat i AP HHECP PP HEFn2_hd%r TaerEsuPAt TR upon vi sual exami nati on of
col or and/or 5 cl arittigurers ahoweashs edthyt WbF langhibodgatteri ng or by size

excl usi onCDLOMIARLO0E ARMKy TnFa-induced 1ARLABLLDAGY OF ANlibody derivative

"retains its m cal_ stability” 1 n a pharnmaceut formulation, if the
chem cal SEEBTIFEPTats 3 -gi %’é?]e%imﬁﬁti Y -such that 10 the protein i s considered
to stifd retain its Higokegl clowacthaitcprasg defiemedfbel ow. Chemical stability
can be assessqddByidetagt g AR cgvRrNddfY¥hgg chemcally altered foLms of the
protein. Chem cal aIEl;.er ation Ry '#nvol %e EI z% n%dipfi cation (e.g. clipping)
whi ch can be eval uat’'éd"18 LIy si%% EXEFhst o EnP St ogr aphy, SDS- PAGE

and/ or matEpxtessi ok dmeasERFHdsgrped orinsnizEkamRLL pRelnfrat

(Experiment: 5.3., Experiment 1).

30 Figure 9 shows the effect of antibody
treatment of human TNFdfinduced joint swelling in rat
(BExperiment: . 5.3., Experiment 2).

Figure 10 shows the effect of antibody
treatment on human TNFo-induced joint inflammation in rat

35 (Experiment: 5,3., Experiment 2).

Figure 11 shows the stability of TB-A in
different body fluids.



flight mass spectronetry (MALDI/ ToF M5), for exanple. Qther types of

chem cal alteration include charge alteration (e.g. occurring as a result of
deami dation) 20 which can be eval uated by ion-exchange chromat ography, for
exampl e.  wo 2006131013 An antibody or antibody deri vati ver/d2b@onsos t S

bi ol ogi cal activity" in a phaLuaceutical formulation, if the

bi ol ogi cal -activity of the antibody at a given 25 tine is within about 10%
(within-the errors of the assay) of the biological activity exhibited at the
time the phaLmaceutical folLmul ati on was prepared as determ ned in an antigen
bi ndi ng assay, for exanple. O her "biological activity" assays for

anti bodi es are el aborated herein 34 bel ow. By "isotonic" is
meant that the formulation of interest has essentially the same osnptic
pressure as human bl ood. Isotonic fornulations will generally have an

osnotic pressure frasuapoidr 290r§in39QAt MBMInkeot st city 35 can be neasured

u3|ng a vapor pressure or I ce-freezing type osnoneter, for exanple. 23

A "polyol"™ is a substance with multiple hydroxyl groups, and includes sugars
(reduci ng and non- r édukhdesighrend é@a?n%b@éﬁﬁsoraﬁ&t%%%ﬁf aci ds.

Pr ef er s ediaalydl Be heappi fiarme tae bl @eubaks weicght fidyd cm itheb Iess t han about

600 kD (&5fl.cah 04 N300 J4AMoahULCLAO (hepaRgl) 400, kD). A " reduci ng

sugar" is one contains a hem acetal gr.oup can reduce netal ions
or react TBFAFERE HPMWPY ha | dRgierel Bn diistn 8k ainiiny @’F%{Rfs in proteins and a
"non- r edumingidigarand shonenawhietbo deesisadtl 10 havectdiese pfoperties of a

reduci ng é&&%&elﬁ%ﬂ@%ﬁﬁlfﬁat %ﬁgcéxﬂﬁu %Qgﬁé&r%rlgziﬁﬁ'oﬁmﬁ TR&NNose, nal tose,
Iact ose ar abi nese, nlt}[ll ose bose, mose, %%é (%Sgse and gl ucose.

EHAE S R U TR AC e TR Lt mel 6zi tose and
W f| nosedeyAhived chxyhct@ilze%bter%rthhmt@lstatbhﬂetfoind sorbitol and gl ycerol

are eXam&%bQﬂl§ygﬁ%taE§éﬁl@l%alf§ ztéaogug@é Al gsndtheseahacl ude Lgl uconate

and rretalllc salts_, e3|r(§d formulation is
freeze-t haw “stabl & taﬁ Ci o OC the Fabry % T{\]P |cl?1h’§oes not crystallize

at freezﬁﬁdeZ@n‘Eb‘?ﬁﬁéleﬁt oF eaéit(léoéy %V@lﬁﬁ:ﬁrﬁhﬁhaﬁ“@é&iﬂﬁ%l lizes the
ant i baey niyn at bpetDriMflrahéwizk Nep:i vell iebngtisd gaiial Ste heecas rsrcr ose and

{rehal oSe.@ren! bs: RERBLESL ROLKGL A DRLeLI, WLy Lrshal ose bel ng pref eryed

over sucrosexb because o su I or so Ui on stability of trehal ose. 25As
used her ¥, WPLBuFFaseOvOF KT e‘r@%@nﬁe‘ﬁh?ﬁe?%@%&nﬁ%g% ?%‘é%ngesi sts changes in
pH by t hesidct icbat dfasi bseaciickfiased cionEagdl & conpdonernt s. The buffer of this

i nventi onfméwarpbds@dt b@ ﬁr@%réé&rﬂgag%ltmﬂna% borahout 6.0; preferably from
about . t 0 about %n nost dcﬁp g rabl y has aqr;)]H of about 5.0.

Exanpl 85 %’i‘anl?ﬁf??]é?’s fidt CW P® EGRT T o hes prﬁri APRF P Afge i ncl ude acetate
(e.g. sodizgmedeekaiti®r, howwriapalécd ity - aBhs ddRgnrE Ut nat e), gl uconat e,

hi sti di neantqibba@é@ @n@hetﬁeérse%g@m&ta@hdalmlflfd@hﬁlca\m%eo_a freeze-thaw

stabl e 35 ion.is sired, the.buffer is efer, not phosphate.
WO 2006/ l%elrgtf%% %5886?%%0?50953 mMuELne monOClonFE aneu%ar %acol ogi cal sense,
i n.the comt®xtPeFinthetprbseit? dthvieh’ @ﬁechflqaﬁéh’ab&ﬁﬁ &8l ly effective
a@unmg aiura ANFd baddy erhiai iaiothyi ider(kuat iovae ndf esisd tcanan anount effective

|0 the Pl bt Qfili 68PN - OFe A o SO defaiE0en iR cor eat ment, of whi ch

t he anti bo Q erlvatlvelse
any condljtl?q%ﬁ it'ﬁa]i‘u%ufp Femepred f‘i%tf’i"é%t‘t%ﬁf’ RPese ﬁ%zsantl body or
ant i body eRdisvathwebvihiis stepl alesraftiioni theagdRacinen dbsor ders or di seases

i ncl udi ngnddb@sﬁnﬂﬁod@@ B@wgﬂh%abpﬁmttlyom@smhﬁbam&diuﬁﬁﬁse the manmal to
the disorder tvalive" is a conpound which

est 1.on
defined ant
can be mcﬁe gear ratmﬁw F]f)rwrrlu al'on to e%%elrﬁelnaﬁﬁy regduce bacterial action
therei n, RIAPETHHRTA ispati Agpmemerk having the VL sequence SEQ ID.
NO:5 and the VH sequence SEQ ID NO:6, sald sequences

being linked by a (GGGGS)s linker (SEQ ID NO:10),
resulted in an scFv antibody of the sequence

35 .
DIVLTQSPSSLSASVGDRVILTCTASQSVSNDVVWYQQRPGKAPKRLIYSAFNRYTG
VPSRFSGSGSGTEFTLTISSLOPEDVAVYYCQODYNSPRIFGQGTKLEVKRGGGGSGE



15 production of a nulti-use fornulation, for exanple. Exanples of potenti al
preservatives include octadecyl di met hyl benzyl amroni um chl ori de,
hexanet honi um chl ori de, benzal koni um chl oride (a m xture of

al kyl benzygi,iRiBhanmoni um chl orides in which the al kyl-rR91:60:Rb138 ar e

| ong- chai n conpounds), and benzet honium chloride. O her types o
preservatives include aromati c al cohols such as phenol, butyl and benzyl

al cohol, "alikyl parabens such as methyl or propyl paraben, cat echol ,
resorcinol, cyclohexanol, 3-pentanol, and mcresol. The 25 nost preferred
preservative herein is benzyl alcohol. The present invention also provides
phar maceuti cal conpositions conprf?ing one or nore antibodies or anti body
derivative conpounds, Qgether with at | east one ﬁéSlO|%§lca||y accept abl e

carrier fCOSGCEGEGGHGSAVOL BRSFARIKEEEA AN SEBAPOSETH BPprise, for

exanpl e, WMGWIMT@E@@YMH{DRVDDTEEHEEG([‘EY[@EL’I‘S’IE‘BDD’BAVWE&\RE]R ed saline or
phosphat e thap | I-N i l.e, oil

di et hyl su'%l‘ﬂ{)m 58&@3&8%&/%%@5 ?'e3.+g£,Q §P3l(]:%geo+ %ﬁ%ﬁ%iﬁa gucrose or 35
dextrans), mannitol, proteins, adjuvants, polvpeptides or am no acids such
as gl yc5i n&idaﬂt:i?@)drftahbay ehirlgatbhedgeRBs BR+th gase BN or gl ut at hi one
and/ or qrd}éaglilv tei}qoe Sg&ogﬁPCTé JmG/WQEO‘%%g)l%St@S noted above,
ot her act ve I ngr E§ (but need not)’ be inc ed in the

phar rraceu*?i?e&écfflﬁ%ldfo&lflfidﬁ% brid¢Pdethherein. A carrier is a substance that
may be 5 associ at edHenth, am abtabodn entémtdibodyaderlodgtive prior to

adm ni st r@éfﬁﬁtl@e 3ch|%%t %th) %futfﬁﬂcfé?{tlﬁzhgpél’:&rﬂgs%onbl%%%&0' ling stability
or bi oavaj labil 1t

oun use wthin such
f or mul’dt i 'ar‘éléesrlr‘éfrféfzw %@8%‘? Bi% aﬂa‘?\“ﬂ e%ﬁcé?]%% be bi odegr adabl e.
Garriers d®duptiomend pnrékiegiliep amhdvabeatk GNFpulinixdatoent nol ecul es such

as serum aiﬁunbaffﬁl@ntwummgr OOV rm%)efugqgs al BHHhﬁbce@Q@U des, polylysine
and pot ysacjlcha%ouets as_am nodgxé ran oam nes. Carriers also
S

al
i ncl ude” soti ¢ Support” r%rﬁfC P91 SRR FLH2 Q%%rpgﬁl r(r%cr oparticles 15

conpri si nﬁlffﬂéﬁe@&@hﬁpé“l@mmgaéﬁm & SRS Rebween best
pol y(lact ssleme0i gy ¥ael bde}, apalypacsang, chataxersteichwasel |-ul ose-or - - -

dext ran. rc?gl rbigr q& e?e tf}gﬁg‘%mp%gstﬂl{ (%R\éar&ﬁé Ff)(ngsex\[p\ys i ncl udi ng

coval ent | ng ( i Tect or_via a linker grol noncoval ent
i nter actlHﬁ’e?Gl%W RIARIREEr 2. sequetice’ for VI PhrfacBatiisal conpositions may be
f or mul at echtfiod zatyEcapphepeomdiimamhnmnert ahe acitirstr &t+ion,. Bnmcl udi ng, for

exanmpl e, {oRi Qﬁl:a.b&{yalcomﬂ@i;@lng LEEk 6\}1. 8%E<Baﬁ?n§\1%r @' 1 dnb tration. In
certain errbod ns in

i afo :ﬁgfor oral use are
pr ef erfPed® §|§8ﬁ8?"0 ﬁﬁk?ﬁcq%d”é‘l f 6t éﬁgn{ﬁ 033 If% °Fa6Fet? troches,

| ozenges, 2 aqbeossawmeei by Brrgpénsgorm, b Smarlsﬂ Bpe‘l@)ovi@ess or granul es,
emul si On,ax’ﬂﬁ.ﬂo@d?r1§%fttllia%&Hcﬁl%lerst%WlHp§nd)rsoe.lublé Mo g\i\l(rEm n yet other

enbodi nent%scls%%r%rpos it QNS q’i pres useﬁn‘%ebr T %wg;[ mél ated as a

| yophi |l i za m-par en n Thct Udes subcut aneous,

i_nt rader n@é®lt i ﬁ%@a\/}féeuﬁa‘? Y. d@es mqﬁ rageeol® | (Fiigt rdhusétfar ., spinal,

it r acsanbaldingnttiaidieeal seneh itbiiapeTNrQNea cxtpETEAON widls wel | as any
simlar 3 I%dnbxfc?lqumor i nfusi on techni que. Conposi tions
intended for oral use may be prepared according_to any method known to the
art for the 26 nandPScPIFETGt lbﬁ%@ﬁ&eﬁ%ﬁ%ﬂlsgéﬂ%i i BR3¢ and may contain
one or noVk sagestsss skechved Sweetenisrguagesd preteavoid A§~agents, col oring
agent, ang pfra@%ﬁylw’égsag@msst I Bo@ﬁ’tﬁj%{utﬁgl&{é)\éﬂtdﬁ appeaking and pal at abl e
pr epar %tl ons. OnE‘\}I’aibnl ggrﬁea%qlog lg ACLI é? redl ent | n adm xture with
physi 6l'o caIIl accep ab e excl 5| ent's £h arae §Hi TaBlE% or the manufacture
of tabl et}%OSlSEl@hS et ithreftangweskueie Vi Bpvexaamyl doutert diluents (e.g.,

cal ci um caddaphabes, segdeumrrar honat enuthactHsahatakenddn phesphat e or sodi um
frameworks more TB~B-like, i.e. more like SEQ ID NO:3 for
VL or SEQ ID NO:4 for VH. An scFv antibody comprising a
35 VL domain of the sequence SEQ ID N0O:11 and a VH domain of
the sequence SEQ ID NO:4,-linked by the (GGGGS)s linker,
is called TB-B R46L because it differs only at position



20 phosphate), granul ating and disintegrating agents (e.g., corn starch or
alginic acid), binding agents (e.g., starch, gelatin or acacia) and

| ubricating agents (e.g., nmagnesium stearate, stearic acid or talc). The
tablets nawoagmmmgﬁgted or they may be coated by known ofURS304° tO
del ay disintegration and absorption in the gastrointestinal tract and

t hereby provide a sustained action over a |onger period. For exanple, a tine
delay material such as glyceryl nonosterate or glyceryl distearate may be
enpl oyed. 20Formul ations for oral use may also be presented as hard gelatin
capsul es wherein the active ingredient is-mxed with an inert solid diluent
(e.g., calciumcarbonate, caIC|unﬂﬁhosphate or kaolin), or as soft gelatin
capsules wherein the active ingredient is 25 mxed with water or an oi
medi um (elfgof Peaimom BRt5. |Tnqgput peataftbi BBGY thlipvanipidody Aqueous suspensi ons
contain tsh;qmnﬁaé)@%d%u@dltdgbggap@ke;we\éatwaa_»dsnTﬂﬁc&n Mlueeiom th excipients
sui tabl e é e nanufagtqﬁﬁ Ogh us suspensi ons %ugh exci pi ents include
suspendlﬁgﬁag B3 5369p85%. Pakoart Fﬁd%g HYFEett dFoSe, nethyl cel | ul ose,
hydroproﬁ%ﬁ#etﬁ%ﬂ?kﬂelU©d§b4\§©ErQﬁﬂH¥Sgﬁh@nQ¥lmat9bYwvmnypp?¥roI|done gum
tragacantiirandsgtrenaaass 39)11 +aBdvah SPeeShfehiOf rwehékdrgk.agents (e.g.,

natural | y-occurring.phos tide i candensati on products of
35 an al kyl ene oxi d%gWI tfﬁ:e%affeéam 8?“&?&: Ogstc%ol%/oxye hyl ene stearate,

condensatitornpr ol ey Binglet Ry @%@@xpéénwﬂﬂﬁaltb‘ﬁ@s &¥&i n al i phatic al cohol s
such as iaftrbeptatacast hiylLpeoxywmetanabvosiondensati omrnpr oducts of et hyl ene

oxi do vl LirBarilalcalers, derlued, iamilati aolds and a hexitol such as

polyoxyet ' ene so nsation products of ethylene
oxi de? PFERopRar| éﬁre@ftrer@ d&9 iarEld 88 r §7% At t 9PRATds and hexi t ol

a“nhydrl demsstittnagipolyetdsyl ene &0r @8, ano norgoleats),. 7AQUEDUS suspensi ons
may al SO GAMRS | 261 Q98 BL- MRY.CTRE GRANALLY G hlfipExanpl € ethyl or n- propyl

phydr oxyberzoat e, one. or nore col orlng : gents, one or nmore 20 flavoring
n

agents, AFAPDrEONGRE WRRELERT gt %queé’t‘féhl% ‘096r 05’ or sacchari n.
Syrups armhiebi x¢¥ds ﬁayswmpmlm@@rwem@wetLEMmg agents, such as

gl ycenrgl «\d@h@@ydzaedl%regl y&nplsucﬁofl%‘@ Qhe Qépﬁa&&zgssml@l%m@r nul ati ons -may al so
corrprl sSe one_or mare

reservatjv 5 flavoring agents, and/or
col ori ng HgeftsS SRR Pre%%ﬁ"@ Ys Gl st e@%%b?r% F %feor nul at ed by
suspendi prrREPeRdingeaniny egidatRrasend VeddrabPed oielque(lée , arachis oil,
olive oi IForsesarﬁmte h76 05f GECOAULB-GI khn Ofe idhadg8d Ney al7eokd such as Iiquid

paraf fin. a?g% %I| lgulsé)%s%)gpsa coﬁo?ﬂo 'b% h&ﬂ%}(&(%gl ng agent such as

beeswax, ara Sweeteni ng agents, such as those
set faPt FRRBBYE, a“élﬁ’d’/ BFLd [Sr Fﬁgﬂa?genf-seﬂﬁyn@é Refered S15L€3epr ovi de pal atabl e
oral prep#fadhi smsh aSuthosuspehss aes amyxdpler eseaved by the 25 addition of
an anti -0>eoq§@£v§e1%la~a§mﬂ§oc%9aCs&%ltqtumn Families QeSRR[R bl e powders and

granul es suitab epar an. aqueous, suspensi on by the addition
of water aﬁrlﬁlvfﬂ%m}uﬁé ag‘f}r’&e sﬁﬂb}%’ﬂlséﬂle PRI R PR a di spersing or
wet ting ag@nservwgpéndmh@:wgemnsmd oaed drex@0nnipres Ppeeservati ves. Suitable
di_spensi ngreneMet:t itng @ﬁ@ntﬁc@a@ll@%aemlﬂgieagsmxss aze gxenplified by those
al ready q;ﬁntl on&dC %QQV chapiddl t e%ggll1 r&t sbla or . %xarrpl e sweet eni ng,
flavoring dnd“cotori n et s r@ "al* so pr ésen ®35Phal maceut i cal
COMpoSsi tl%ﬁénﬁaf/Qraleosb A ot ik ffmnnpéia%lsll-diengmf@r (&mdsi ons. The oi | y
phase nmay,be,aryegetablie wi,| béeagranehed esialel chaivy 8((I‘hl g,ai)l), a 20 mneral
oil {e.g., nldl hg&héicﬂ%%??é dBainlF (R W Xﬁ“ﬁ? tﬂ%?@%err@ﬁ' tabl e enul sifying

agents inc tura OCCUI’I’I n acaci a or gum

tr agaé&ntcfﬂnseﬁ‘éﬂfrvﬁl Py dr FiRt p’)’r‘fggﬁh%ﬁ |pd°g§t%‘g“ ¢ $Bythidan, 5 1ecithin,
and est erns igr clpardeidako estidres HetdBLedDf ¥Or@dabvtytadi dSEQnID hexi tol ),

anhydri de®:(e70. .uc%@%bEt an &P Oir]f:@foe)azaaﬂdm%oe@l@mta&%epr oducts- of parti al
esters derived fr fat@y3 aci ds .and h rﬁéml h et hry@rﬁene oxi de (e.g.,

pol yoxyet%&?lngne 50 brl? FonBi et &) WA 41 6h AGPRRYS %0 conprise one or
more sweéil&di nh- andBoP, faravoni Vi va@éni%% Another The phar maceut i cal

conposkt i&dﬁrﬁﬁﬂdlbﬁrmﬁw%r§§n@ it tht &d BEectd i@ aguepus or ol eagi nous
suspensi Onc'orrllsg\n'pvl‘ lveh§68[£0%9clc ér?g}’e in {?ﬁncdgn% 2Ly tthoe VL by a

linker carrying an R at position 2, replacing G.



15 vehicle and concentration used, is either suspended or . dissolved in the
vehi cl e. Such a conposition may be fornul ated according to the known art
usi ng suitable dispersing, wetting agents and/ or suspendi ng agents such as
t hose nent wangds/sigde. Anong the acceptabl e vehicles 2 s that
may be enpl oyed are water, 1,3- butanediol, Ringer's sgwiﬂggﬁﬁg&ﬁgﬁsotonlc
sodi um chl oride solwtion. In addition, sterile, fixed oils may be enpl oyed
as a solvent or suspending nedium For this purpose any bland fixed oil may
be empl oyed|, including 25 synthetic nono- or diglycerides. In addition,
fatty acids such as oleic acid may be used in the preparation of injectible
conposi tions, and adjuvants such a5 | ocal anesthetics, preservatives and/or
buffering agents can be dissolved in the vehicle. 30Pharnmaceuti cal

conposi tions may be Mughnpdeftegdedss Swdearmsth reelidasecanoeal ations (i.e., a

]folr Irrul at i bedml@ as 185_7@ap§u}'sze aﬁa?kmj}‘oec?@a acshow! e&@a\lslenog modul at or

ol | owi n stration),. rnul atio nera y e prepared using
wel | kno g g)élﬁh réﬁé %ﬁf%;iﬁmcﬁ?r&e@r 85‘98@7@é79§ oral, rectal, or
subcut aneb’(@/lsﬁﬂﬁam At of¢Foranybpdis sawpap ¥ oringt TBhe deS| red tar get si te.

Cftrrl grssbéa:gueu@esvwim BaS8Cd te29t f dnshalii onsiakeoRi ®campat i bl e, and may
al SO pe | O

r refera the . forpulatio ides a relatively
constant & ﬁ% ofyn%tc?ﬁgllgfﬁ lrnelggé%e %'f'he gunounet riir:ganélar?fnl body or anti body
derivati vef ¢cdemappedhevpi ihifida BBstTicasdse@isgse $9% mf ati on depends upon,
for exanptker1duae site of inplantation, the rate and expected duration of

rel ease and the nat Lécﬂg 9]5 Ntd’ue di S@%eﬁdk%d%% _h0y pﬁ treated or prevented.
e 0 he

Ant i body or anti body rivatives rein are generally

admi ni'tered in an &FSuRf N4idf acti@vEsFaltoi&eAt#et)ion in a body fluid
C*e»/g , bl ood, plasnmsgoser wn: 2CSF, TrsyanaviadL Al7ard (T8-Aphip/TE)l | ul ar
nterstitial Tluid, dgaps of: 4r Lol Baky b8 SuLl gk allkepfletectably bind o

TNFa and prevent or | nhj di seases/ di sorders A dose is

considered to be ef ﬁ@@t??/é\]q f22| r ?Eesf*ulht-%‘l?% (EBdf\sTc‘e@m bl e patient benefit as
descri bed herein. PrSERelb eW:8¢steri-@ doBesS ri@dge $6¢0m about 0.1 ng to about
140 ngsper kil ogramgeh bedys.wei ghip-gek, days ﬁ(@bguigﬂ 5 ng to about 7.g per

pati ent per day), 2 vvlth aral dos s genera bout 5-20 fold higher
t han intravenous dosé&s? %eéeafrﬁ nt Iﬁ?ﬁ“fbaﬁ‘éy g %"gﬁ%ﬁxay derivative that

may be cordnitrededi Yih doRairamayebe nm@ri‘ﬂadswlf@ prydetete® singl e dosage form
w || var yaslerendhfbridaon: tdwnahast treat ed and the parti cul ar node 25 of

adm ni strati on. Dosa%eau&!her ggg@eﬂle dpuei %hlcyofqﬂjt ai n between from about

1l ire to about 500 an actrve |ngre Phar maceuti cal

conpod’t | RS SRhy 1 e éRaE}E%I Viopng rBhcPRgieormd TPohstedBoBsi ve to an

anti body arfe IBudntédatdyhdaidtyahkeVvel dichedh edf tTa-ANFSEQ MPackaged

phar maceu[gd clallscg(gm%legl Qpéb@g Vﬁlc&dﬂgg aodfo%Lgl Ngkq hgl ding a effective
or antl Bo

anount of at [ east one an rlvatlve as descri bed-herein

and i nst riRt4onsT (B VT A ﬁé)Tl? i (€80 Wy &Raf) t4e contai ned 35
conposi t i ormbisetiowpeh tbedvH alomal patt Ag-a $eddeNdiBlor deraresponsi ve to one

anti body Mc b?@x%édd%ﬁbc\lcﬁtrde&ﬁ% méls@megeadfer@héﬁg aaate@né@ the patient. WO
2006/ 131013P 2006 or anti body

S
deri vati ved ad’f SFhe 3" egglﬁ?ecqcr?\%eﬁﬁ%thgargG%ﬁ;GSd 4b§l€]ge3?‘n %a% nodi fi ed.
Pr ef er r edsemuintgi FEP FLoul3: ldre rperyiiags in figre eﬂgmretlémdeem onal ly
substi t utesghagt rnakghtp.orobranekedsctrmi(ged pwl ywal:kene, pol yal kenyl ene, or
pol yoxyal Mop%@@lpgiyrr%al@r G%rssﬁ pgﬁesercmg Qﬁdaxeb Aoygapghari de. Such

effector gr I ncrease |1 v ody 1n vivo.

Parti cdl a?x%?a‘ﬁﬁl %f? X‘ﬁ'ﬁehé:ﬂ g rb%‘ieyﬁ%%%?kﬁ&lﬁdel opt iPOAAFI y substi t ut ed

strai ght or dyeanchediedhanind@cpd} yeichyhenegingeol hd REE)body

ggltyﬁglrlo%f;erggym)m@%y&h\élseybaélca%eié; gcrhedgﬁevxﬁsﬂsﬂgv%§e; 26{ reg;] F’ﬁré iocg'nar
u urri , - X

or deri vaﬁq}l&l CEh g%@él g}lﬂgdﬁ% L@ %) J n@éi varied as dgsiyr eg,

but will generally B& :ILS dlscanitiviar 4he mp@cahfathemqr@h?nt ange from 500Da to

50000B8. fiafent96a! tARBRb LM 'VQ”OM\’”@A’ aohaen@rsﬂ bedy-iisccdesi gned to penetrate

t d d 5000Da. Th
ool yet S BETE dari od" et AbnBanTe % R HHET ROty STHBAPE oul ar 20 10 t ho

C-terminal end of the Fab fragment heavy chain via a covalently |inked hinge
pepti de as described in WO0194585. Regarding the attachnment of PEG nvieties,
reference is made to "Pol y(et hyl enegl ycol) Chem stry, Biotechnol ogical and

Bi onedi cal Applications”, 1992, J. 25 MIton Harris (ed), Plenum Press, New
Yor k and ‘



"Bi oconjugation Protein Coupling Techniques for the Bionedical Sciences",
1998, M Aslamand A Dent, G ove Publishers, New York. Preparation of the
Formul ati on 30After preparation of the antibody or antibody derivative of

i nterest awodestiicdded above, the pharmaceutical formul gda i Beebdosi N0 it is
prepared. The anti body to be fornul.ated has not been subjected to prior

| yophilization and the formulation of interest herein is 35 an aqueous
fornmul ation. Preferably the antibody or antibody derivative in the
formutation is an antibody fragnment, such as an scFv. The therapeutically
effective 31 anmount of antibody present in the formulation is determ ned by
taking into account the desired do¥e vol unes and node(s) of adm nistration,
for exanple. Fromabout 0.1 ng/m to about 50 ng/m, preferably from about 5
0.5 ng/ m "R eRBotR D5 B i keamgandsthair 6Per AUPRFE® i Ebout 2 ny/m to about
10 mg/ M ¢xosam exethd any sdd hodyhearmerntration in the fornul ation.

An aqueous fornul ati-an,] ;S ; j y or anti body
derivative in a pH g&f,?é‘?eag{o(%gggg%uet%%g%é%hée, S%L?grrlggf tQﬁlgS i nvention has a
pH i n t hePTe5eRRgeN YYERPRLERR OF. BOFD HBHGt 261 2prefFRFRAI%Y +Pr om about 4.8 to
about 5. 5thaamdrnmpsdiguseberatd YBRASVIA gpk/of @bawbubnfes Exanpl es of buffers

that w | lpont kgl t0&RELWLRY Onil) S:diARIE-LOGUdE Acetate (e.g. sodium
acetate), 15 succinate {such as sodi um succin te)él g%ﬁcona%e, hi sti di ne,
Ciftffrf Foc

citrate afftFeGtRErSTHFGRARE HH dPoliPi2r, Ving? c8fiPation can be from
about 1 nd# tsEQabDuUi0:50G ok Vipr éfeh gt ef efrrorh atrowhabgadM o cabout 30 MV '

]gepenfh ?9@13 frok @ﬁaéﬂ}%cse,(vﬁ(rjb%ﬂﬁf?u\?ﬁ GHDR@zdaﬁcﬁ‘ﬁoxd?ﬁ}[ EBik lb@:@kza% CIH}\/B/_OL HZg B he
ormul ati on. preferre er _is sodium acet ate 0 : . 0-
K pol B | ShifoET DL EhE B BFPF eI an ARy S AR 1A hEant | body. | <

i ncl uded Yi sehgehermPEQt LoNO:Tpr psRY &dr ¥8: @ bwdiomehits VH he formul ati on does
not 25 cosdqichcastony ainf yo g ot 0f N8 sal tespdebidsiygodi um chl oride, as
this may cause the ant @ibgtdr}/erorra étrirbe%dgmggé.im\é%tci §§ 49 preci pitate and/ or may
result in oxidation at-Tow pH.p Th preferred]L enbodi nent s, the polyol is a

non- r educkifFestighpvendden B Jbcregeensest PERaIDIL: 29He FERyHP 30 i's added to
t he f asmui@ta708si todinadoutiith whi CVH neyueaty Y8J3 IDresysact 1ho t he desired

i sot oni Ci %&lﬁi&fgﬁr Ul ALd Qi o ELRIAT BRI ¥nd *ﬁe@gg@f@eﬁawl ation is

isotonic, .in case sultable concentrations.o e polyol in the

formul ati O dPeSFRNE PERGE PPom Hb 13835748 Bpout! 15% wi v, preferably
in the rargmehcem 2d3pUD RO6Z80 ogb®E® IDO¥OWRY, for exanple. However,

hypertoni ¢ or hypot @@Beriﬂrgm"aﬁ&iﬁ‘%hgabiié"éfd%elaevﬁbg Bhees The amount WO
2006/ 131013PCT/ CH2006/,000 d 32

f_polyol . add may al so alter with respect
to the mol%e Fa?o’\%ﬁféjindelﬁlt Wf)%h R Bglvgq .dgﬁfd?’osé%fg%l 3¥q‘§ch\ﬁ/er amount of a
monosacchari de (e. gCbiaaks todl Fhemyrasenadideentéonpared to a di sacchari de
(such as 4dmabkose)andAnsidBCEaMndrtsal $0 wadadul & the oants body or anti body

derivativ, fg@g}g&@égo in ee“rE%]Ia%ya rbfoggégn} iyclude,nonionic surfactants
such as p%%yo ates %e.gif po ysor%%t es %CEJ ét c? of  pol oxanmers (e.g.
@ oxanerf29resYs - Tie thfotARe OF $eFT AetaRPIRfded FeleiiéR Vhat it
- 25 domain can be linked to a selected VH domain in either
© orientation by a flexible linker. A suitable state of the
art linker consists of repeated GGGGS amino acid
seguences or variants thereof. In a preferred embodiment
of the present invention a (GGGGS),4 linker of the
30 sequence ID NO:10 or its derivative SEQ ID NO: 39 is
used, but variants of 1-3 repeats are also possible
(Holliger et al. (1993), Proc. Natl. Acad. Sci. USA
90:6444-6448). Other linkers that can be used for the
present invention are described by Alfthan et al. (1985),
35 Protein Eng. 8:725-731, Chol et al. (2001), EBur. J.
Immunol. 31:94-106, Hu et al. (1996), Cancer Res.
56:3055-3061, Kipriyanov et al. (1999), J. Mol. Biol.



10 reduces aggregation of the fornul ated anti body/anti body derivative and/ or
mnimzes the formation of particulates in the formulation and/or reduces
adsorption. For exanple, the surfactant may be present in the formulation in
an anount oAyt 0. 001% to about 0.5% preferably @3}65 0. 005%
to about 0.2% and nost preferably, fromabout 0.01%to a out

I n one enbodi nent, the formulation contains the above- |dent| f| ed agent s
(i.e. antibody or antibody derivative, buffer, polyol and surfactant) and is
20 essentially free of one or nore preservatives, such as benzyl al cohol,
phenol, mcresol, chlorobutanol and benzethonium d . In another enbodi nent,
a preservative may be included in ¥he fornulation, particularly where the
formulation is a nultidose fornulation. The 25 concentration of preservative
may be i RR¥hdlrahgend Ropvabout 6)1% 3 laboteny Impetolpr ef erably from about

0.5%to aﬂw&w%@{@r% ;81 - 6 ernt BefaRiak eﬁeceaﬁ ieakh yn&cempt abl e carriers,

exci pi ent b| i ze uch_as t scribed,in Rem ngton's
Phar naceufling(a - ng Eﬁ’@é Q/lL eﬁjr{]rfstﬁ‘ %ﬁ St Rripyta I%(1276106) may be incl uded
in the fobmgatherpqﬂf@wdemrt%at t hey do not adver sely affect the desired

characteristics of ttReth@rdageabi orp &Qﬁgﬂ&@tﬁﬁ € seakEERl SigBKCi pients or
stabili zers .are no(r};t oeX| ctor dosaggs and concentrations 35

. Ya le doma %&J Ier%use%?t
enpl oyed an inclru adadtttonal *burte’ ng agen nts; > 6o soI vents; antioxidants
i ncl udi ngreEesr bf ca demanaFa kAPPRi e ie: W@hé@a’fth%@uab@%]t% such as EDTAI- netal

WO 2006/ 18643 Bed{Clh20861 H Up0n3ve aiel €Xesd (. Ghe ZR-@rcot i n conpl exes) ;

bi odegr adabl rs yest er.s 0 alt-faormng counterions
such as s dlt%ﬁ]{%ﬂi%ﬂe néH%gi :’%I?))ﬁlg? e%dfsedﬁ;}lg! E[ﬁéw]g/o ag\ adm ni stration
fust bé s%?ée}mpﬂérymﬁl%odﬂee%a&ﬁ [tpe @?ﬁﬁ?ﬁ’ltl SPERNGPr i FRE S8R t hrough sterile
fi1Ttrati otk nenbianes thei ssqied,ceostEd all ook hg,arpr eparciti on of the

fornul ati §fkein A MSLEALLAROLLL e Geilhald Ogs 10The formulation i

adm nistered to a_namal_ I n nee treatiment with €e anél body, preferably
a human, FHEEEEr FWi'th YR Fiet hodoWsueR FE™PHer @vehdds adni ni stration as
a bol us ofrdgpevbrthiensdosthinflisicod GVeomaipereddBoh aiemaisely intranuscul ar,

i ntraperifeahst bnd R a&@arlqlbrleseif@uysmb@m@meoe@e ‘Huipha-articul ar,
i ntrasynoyi al, intrat h%cal oral orgqn i nhal ation routes. In

pref er r ed" BBodPHEHTY, PRt orwilatt t%%lrﬁ HStefed to the mammal by
i ntravenous adm ni stration. For such purposes, the fornul ation may be
injected psiMTQS2OsEErSWEDRYELTWTAYDEV DV Y DO RESKAPAL 1 EXSHANRETG The

appr opr i %esﬂgaa@feﬂpﬁae&gﬁ%ngg{g VBB RE BRI ot he ant i body wi ||

depend, for exa n severity and course
of thezocoWFtPlPéH QW‘?&T%VWWNEK??WH@WVENQW%WH?‘éTFé}DééD?'Br preventive or
t her apeutY&I:ﬁ&ﬂlL‘DDSIGS}YEﬁHKWYKﬂISITHDGIWTKSEIHR(FHI| ent's clinical history and

response t&:d he ActiRedyiptfie 1hype of antibody used, and the discretion of
t he attendi ng physici gn The nt| pody Qr ant.i b%g% gerlvatlve is suitably

adm nistered to the?" SBh?)é]tHe P& orve FF?T% Kt 1oftseries of treatnents
may becrsdaihi Semesriad ( £l theepateity dn dhny t€awenée om di agnosi s onwar ds.
he andsi body or anti body derivative nay be admi nistered as the.sole

L1 e Nt 0l A RONLRS L AR LR PR AR o] DRIGERpuseT Ul T 7 eating

t he condl esti o E osition, the
t her apeut PEAPKYRERFTET L@W%WN@PT%TQWA%WW&%MDWG 8%y derivative -
adm ni st evmixsmb?smmmsSMHMQELMLWEBEWWSWNSGMHGWE@FHW kg of patent

body wei QXKFLQ‘Q'@@L?ﬁsMT?P@sﬁGT@QFC ' : %ﬁ\?ﬁ}dK@E?Ksé”fsth the typical range

of anti bo use about to abou nmore preferably about 5
0.3 to? ab 0 1§ ‘Frg &%Qaa]?nmﬁ §'t5ered daily, for exarrpl e. However, other
dosage regi nens may be useful. The progress of this therapy is easily

nmoni tored by convenki-opad d-8ehRl AUES anAiht&l-8920h dMBufragiure

bridge is formed between the two constant domains.

The antibodies or antibody derivatives of the

35 present inventlon can have affinities to human TNFo with
dissociation constants Kq in a range of 0.8-10'000 nM. In

a preferred embodiment of the present invention the Kq is



10l n anot her enbodi nent of the invention, an article of manufacture is

provi ded conprising a container which holds the aqueous pharnaceuti cal
formul ati on of the present invention and optionally provides instructions
for its usge28uéib@pd € containers include, for exanple, kﬁﬂﬁﬁ%&ﬂﬁ§m0VIa|S and
syringes. The container may be forned froma variety o$ materi al s such as
glass or plastic. An exenplary container is a 3-20 cc single use glass vi al .
Alternatively, for a nultidose formulation, the container nmay be 3-100 cc
gl-ass-vial. The container holds the 20 formnulation and the |abel on, or
associated wth, the container may indicate directions for use. The article
of manufacture may further includéother materials desirable froma
comrerci al and user standpoint, including other buffers, diluents, filters,
needl es, Sy rHgeBie afdinE padkagean HeoeysTon (9% PRELFICIG8NRS f or use.

Gen_elrJ ag ! rtgattemauaéu l&gét%ﬁerﬁfalﬂ.beuﬁr%?@néulta’b&@‘ltﬂbﬁﬂi\od o The g
anti bodi e exr e venti on may be generate
using rou g j%egh%%que‘n!sn\ﬁ n %%Zp‘r’fquglteg I&e%g’%ga éér}dnptngeneu cs. Know ng

t he sequeﬂ@@@méﬁt%%éﬂ"ﬁéﬁyﬁWH desl, thhé . cDRths FeveBdFFRF T*h&RY can be generated

by gene %U’itkheEYS ﬂmzw gensgr upt remmoelofhese. InDAseman sha cl oned into

sui tabl e é/%%tdgg e%rpc - ‘\?rﬁrﬁ tQ%%d@”?QQAﬂ%eé %%@L and/or a VH donmmi n
e ite directe

are obtain agenesi's or ‘exanple FOR usi ng nut agenic
primers, can be per £Br PR atséeébt%ﬁ FhPaPFRRRN tdPT ot iPeste The best 35
"starti ngantsequeéme;xcanthﬁ)cqhasemmml agpariatthe thearervof alterations

desired ig thg Haggm/tgr M igggf@&e%etéc%@f £hLedh SpAugnce is.the TB-A

sequences and its derivatives, e. scFv _sequences or Feb fusion peptide 5
sTguerJreesT Fﬁh}?pﬁ%l%%ﬁl%%d}i @ﬁpP%TJe%Ddﬁ’oFieF YYPVEF Mft agenesi s and/ or
oni ng. accomplished byStardawdit|oniang eapdnenficagesesirs anechni ques wel | known

to the pessQhe smar%qsbgytm ?rgr%ﬁ% -useehd qnﬁﬁﬁ@éamehekers shuffle
domai ns or con%[a]’ré t fus] ﬁé‘%‘? E{) ductl @éenFab fragnments. Basic
pr ot ocol s*Hi%cl ﬁ%d’tﬂlél r‘?é?aﬁ“e tHod§ of “THs *F n"vENEFER%Ar e described in
Mol ecul arskdligmfinty tAelLabbr dioor pxatmifalCut SambrigokogoRusigel |, 3rd ed. 2001)
and i nsCurmRRbl 5Pt @eokgah tMab ecedar JBhel woley( Ausss!2 0ot ) al , 1999). 15The

DNA sequence har borgpgr%l%englv%icoqa%gl&qsqﬁy E’ﬁf&/—p c&gg in the case of

Fab fragments, encoding €I I -ci stronl C operon
conpri si mpRedien FerBELIGSY Eiﬁél‘iﬁ_m@?sanblt tllfePVFB{]‘llP fi@si ons (Fig. 2) are
cl oned i Ndezestli TREMe tRXPUES Shenuzd aechatoipnekessadyy one with an i nducible

promoter. rQSgystLb@xgl‘% %B?E éﬂ‘ 1r°“£a15§ra‘%%9{? 818 18R &PPropri at e

hat ensures transl ati on.

ri bosonme bindin 1%19 resent
It is%¥o H &ﬁa ?‘110”’56 tHétMotlﬁéu M iTHOAPe% JoTthe i pYE86ént i nvention conpri se
the- 25 digdli€seny Segquengedi.vat he?7&hafhe heydiconstate clnthem For exanpl e,

cloni ng sidral-eghes, TRY LeIWs ¢ %mﬁa %oﬁ@‘@éﬁ rdina ksifmdesffrem which an
difiona at t N-term nal end are

anti body with one

present. SPES Fl%ra%y au{%%aﬁsﬁﬁ?%w ngaﬁg rBﬁ?{]ﬁe start codon 30 nmay be
present i¥sctihecs v Irl):r ot dirn**n c§se@nd/\me?ﬁ§emb3h/as hot been cl eaved

pest t ansl at i onal | y rhdbsattiobdt be GoRstINeS delvseisapti hadi es give rise to

an additi %%len@'l Mer}ﬁ:lg‘ltl égﬁealsgeﬁ;ml%% g@qquthnfg‘%gf sfc.%lil ed enbodi ment Of

the pres CNVent | on, an express] on vVect eriplasnic expression in
E. CO|I |Jsak%?llré§%rFo(‘Tl?PéB‘B%rsuc 997) flussed gt &POEBh?ﬁifiaé“é§ea promoter in front

of a cl eastableeisé gmdlycseruiende, divecydhig, sdduehgeodyemibhe WO
2006/131q;%ﬁﬁﬂ%iaéﬁyHQGAQQqgg@rescamine, or with chemilumines- ’

30 cent compounds sSuch as luminol, isoluminol, theromatic
acridinium ester, imidazol acridinium salt and oxalate
ester.

Labeling and detection protocols are well
known to the person.skilled in the art. For example, they
.35 are available from Using Antibodies: A Laboratory Manual:
Portable Protocol NO.I (Harlow, E. and Lane, D., 1998).



36 anti body peptide is then fused in frame to the cleavabl e signal sequence.
This allows the targeting of the expressed polypeptide to the bacterial

peri pl asm where the signal sequence is cleaved. The antibody is then 5
folded. In the case of the Feb fragnents, both the VL- Cx and the VH CH1

fusi ons peplyAessiyst be |inked to an export signal. ﬁ&)@b&%s(@ S bond
is formed at the C-termnal cysteiaes after the peptldes ave reached the
periplasm If cytoplasm c expression of antibodies is 10 preferred, said
anti bodi es ,usual |y can be obtained at high yields frominclusion bodies,

whi ch can be easily separated fromother cellular fragnments and protein. In
this case the inclusion bodies are solubilized in a denaturing agent such as
e.g. guaridine hydrochloride 15 (GidHC1) and then refol ded by renaturation
procedures well known to those skilled in the art. Pl asm ds
expressi ng the scEi Label&ammppobypept icdesnatimodntieptiucEdeisntd a suitabl e

host, pr e{ﬁer %Qle)éeﬁt bﬁﬁ;fesu&ll ar)ée§§éf191r ﬂas&m&@mtgelﬂmg&%g 20 preferably a
swtable . coli }rFral n as %x% JMB3, for i%) mc expressi on or
BL21 for Je&ﬁ?%%f“é 5 gef ﬁETju%ni 8 e aT]PlJeOJpﬁﬂl)?B pti¥e can be harvested
ei t her frosmdvee peen @ asiiert f dnm saotlesicont bodings TAFM qear bei ed usi ng

st andard &@@mquesol%i%elééllﬂnlsécmiw%lgédcrg&mt ogﬁv@hy reversed phase

chr omat ogr i Ni chr onat ogr a and/ or trati on known to the
per son skﬁ“ffré% i a%%'?y LATREINE rgﬁr?ﬁ% TG %388?95 or anti body

derivati V@I@thphélWGGSéntlﬁiW%ﬁKtmﬂ’fcm bemedrnedet exidzddiewi t h respect to 30
yield, soluld|ickynadubistdbil idppchinend tdd. iBi adindeeapacdd.i es towards TNFd,
preferably t owar ds human TNFob, can be tested in vitro by ELI SA or surface -
pl asmon resonance (Bl ACore), usi ng recorrbl nant human TNFa as described in
W09729P31, the | att SHARMAEAN ISP ARRATE 5 to deternmine the ',coif rate
co6Ast ant, which ShOlﬂedlﬁIie:fcﬁfsabt‘Meh&aﬂnﬁ$§h£flﬁdbe14@188l1 Kd val ues of --Cl10

nMare preferned; o rorers o pregpti a0 Mol Al shng,apt [ vity of an

ant i body or anti O%I" erivati resent 1rnventron can he estinmated
usi ng thef@g‘?@sc??o@%%ﬂlél £he a¥§‘§é§?9lﬁlﬁﬂnﬁ?t?’é*€¥5n%ﬁ FaAt 2FNRP®xerts a cytotoxic
ef f ect towarals ibodyldamedtivise b82@ndgqbirvobbast afékbsive), andoncentrati on-.

depen%ntwﬂﬁaﬁ%ntm %J&lﬁalemg@eéo‘gg rfétn%' mlfah G20 Pscinhipbited by TNFa

neutralizin odi.es prefe red | C50 val ue correspondin
o ol T IS e POP R D RO e SHEPIRAtR™ Eo4Bh 56g nio1. ' 10AS TNFn hoe o

proven patdrophyseotdlgi'Cahrnatatiinally iaswsphentel dixsénsesis in particul ar

i nfl ammat @\Fé/i'll@l%@rC@i@tl’vmr&eaﬂﬂoémm%hr @%I@a%@!ng}bﬁprﬁéers i nfections
causi ng septi end t.oxXi Cg@l? Lar di ov. §:cul ar ock, gur odegener ative

di seases, 1dur‘?ﬁﬁre nétr?t 2159 €6afe8 ™ As c)TRIfEaVl  EuEpettEd to pl ay- a
di seas®- r ébes Bt the rasitéveningraddadt | §Ro®ing number of additional human
di seases, it is diffd cutibler govaubattiompiehensiivewhi@i vk | ndi cati ons that

al so ensu 0 of clinical

applicati %ﬁ% h%éi? %If%tg'gggﬁ &%ﬁ{(}%g%&?% %&e&gue%%g%%{% efore, the antibodies
or anti boH§t&S VhF iRWEIERL t HELPL BB ARG/ ek BiTadaftdel HiHl i ed to treat the
31 'seases hms/tce:dbmld:dn@aﬂohtmmmg cptrl iguwegewWaetious not to be considered as
-0Nplset £n O +8%6h Ut?éd%&ﬁ;héé £ R@és&*ﬁ@aﬁ@étéﬂ{ SWERL1 PNREQ25 specifically,

whi ch dlrectJy y e _influenced, by TNFa, are al so included.
Aut oi mun@ el ﬂ?ofﬁl ctl"ienf?‘?‘”grﬁfa PGR: reviewed in Peptide Cﬁnl ¢ and/ or

aut oi unmmMmersteitedred Dedfivarmati4dn3Ph, geémeeak , Léanfidne Madisdt ed i nfl ammat ory
30 di sor dp&iskd:) geaer Alew wofit,ammat oryudNS (dbseased bohéahnatory di seases

af fecting,the A Déﬂlv@rg ﬁég; n,lorrugyo%s (q?g‘gf angs, egglgﬁgral nervous system

gastr0|ntest|nal states of ‘uveitis in
gener ai® | S‘F%lﬂlﬁltt’l gan Ii?l_eAmB?WeﬁivéFt?sselgé’ﬁé@tt%“PESaHP’é%a@é” adry eye
syndr one, sglaurednajnsSjpegt ed. Sredeoatel v dithbefesmiekliotuss (i ncl. di abetic

gguropat h¥dapin gl £obf @8hSLANGRe $LBEES 3P BT LRkt i A ggneral, rheumatoid
at least 1 month and/or stable at about 2-8° C for at
least 1 year for at least 2 years. Furthermore, the

35 formulation is preferably stable following freezing (to,
e.g., ~70° C) and thawing of the formulation.



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

sar coi dosi g0 BbéAsgdy! onephritis, chronic kidney di Seasepcﬁé‘ﬁioioé/?aﬁ gPsoriasis
(incl. psoriatic arthritis), hidradenitis suppurative., pannicu E S,

pyoder ma gangrenosum SAPHO syndrone (synovitis, acne, pustul osis,
hyperostosis and osteitis), acne, Sweet's sydronme, 10 penphigus, Crohn's

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

ast hma bronchi ale, hypersensitivity pneunonitis, general allergies, allergic
rhinitis, allergic sinusitis, chrofdc obstructive pul nonary di sease (GOPD),
lung fibrosis, , 15-Negener'S gtantlomatotis, Kawasaki syndrome, G ant cell
arteritis, Churg-Strausatvasdtlort st ijpely detevaitive noelosians burns, graft

Versus ho%Esigﬁz%g?Q% Q%fm@%m% gar ﬁ%%rrﬁa?c%%&kegf’forr%hf%i&{‘ epi sodes

foll owi ng, or one narrow. transplantation, sytemc and |ocal states of
20 vascul §i% iS9oY8ne? fA1oreyet AHFE IR M's POPETPHUFTL B FAHERat odes,
pol ynyosi Sesatandtdennaicamyasisl sxasdhet bdenfi aplqr endé¢banpsi a, acute and

chroni ¢ paneral i bl-Sas Vid=alr-BERAL i $5g1@l GRARLLE NERALLT I S:

Acut e' ?jnf I am%gtt%_}it'on a%%/ ora%pjrrgvg%{i on %)c’rJ 25 post slurlrégi cal}tror ZE)Eost traumati c

i nf | anmat FHR-EHi@PaFhromatography . Prevention of postsurgical inflanmmation
in general, eye surderyghtfibody ccatatHsidy epeivanyer épdtaciewent) or gl aucona
sur gter y) ! itQ'él%eg&H%Qeé%’aﬂi'lri‘Ei" & tanH%r%{e‘h)t%HéE%{dﬂnutéé@icﬂ? yt alt

joint-rel ate structures . {e.g. liganents), oral and/or_dental surgery,

mi ni mal | yl%n&hesic\%m&‘é?]dis&\?gé hq}gratpﬁogjexﬁﬁﬁ iémfe%%.suﬁg‘cﬁ??%t herectony, stent
pLgcerr@nt Fhe |mqriedscopi randeord grdestbpinstientr Eabdobdortaland gynecol ogi cal
pr ‘Ocedurs e§ctiﬁ"c@05@0@éﬁdérdpbé’gdmﬁa!(:h_€ﬁ1?@£ﬁlHt_%%_iiﬁeﬂ cafr@state sur _ge][ Iy 35

ur et eroSco c 0SCO dnterstiti cystitis eripoperative inflammtion
(preventi %%%/ésisr?yd;éﬁeg%?gdt&ggr%rf% _”8‘8 l%dqgnefzu?%%dea&g a?g e|r\/egli di seases: 39
Al zhei mer fefeeade thPapidtuedon’ Chaliisedsel tHuatiragiah igvel sease, Bel |’ pal sy,
Creut zf el didakelzidiceass. (Cagcesliphfagrerricel adedheost-eDhatsdss, cancer-rel at ed

| nfl anyat |, on, %g%eéicéﬁls%%dc% togégﬁﬁit; Shabgd: %?18%%" a, bone metastases.
Pai n: “"Acute and chronic torns o Al N, Trrespective whet her these are
caused bymé’é’fﬂt}?‘é‘isséﬁt%rjiaﬁﬁér%@SOéPfQéE“Elsl%"le‘FRIF%n/atﬁ@ev\ﬁET her they are
cl assi fi eflashi mebanmsptarrpmet nociMASPL )/ VeF ois) nefvwpxbhpte f or ns of pain,
sci ati ca, oLQw RaeksPaE nGAERRla1kWRRE! oS ViREA QAR 1eegR! ex regional pain
syndr one %fRPS%;,. gozt, post her peti c neur al Qi a &.5 fi bgot fsyal gia, local pain
states, cATOTHCIGHEI 1S s FESHE te 260 Mt B aPf cIFAHERE L s nenor r hea.
20 which can be evaluated by ilon-exchange chromatography,
for example.
An antibody or antibody derivative "retains
its biological activity” in a pharmaceutical formulation,
P if the biological -activity of the antibody at a given
25 time is within about 10% (within the errors of the assay)
of the biological activity exhibited at the time the
pharmaceutical formulation was prepared az determined in
an antigen bhinding assay, for example. Other "biological
activity" assays for antibodieg are elaborated herein
30 below.
By "isotonic" i1s meant that the formulation
of interest has essentially the same osmotic pressure as
human blood. Isotonic formulations will generally have an
osmotic pressure from about 250 to 350 mOsm. Isotonicity
35 can be measured using a vapor pressure or ice-freezing

type osmometer, for example.



I nf ecti on: Bacterial, viral or fungal sepsis, tuberculosis,

Al DS. 20Car di ovascul ar Di sease: At her oscl erosi's, coronary
artery di sease, hypertension, dyslipidema, heart insufficiency and chronic
heart failu@ﬁmmﬁguﬁ3preferred enbodi ment of the presenHK%§C ﬂ§§&$&Bn,
treatnment of osteoarthritis or uveitis or inflammatory bowel di sease can be
achieved with the anti bodies, or antibody derivatives of the present
invention. The present invention also provides a 30 pharnmaceuti cal
conposition conprising an anti body or anti body derivative nol ecul e of the
present invention in conbination with a pharmaceutically acceptable
excipient, diluent or carrier. TheZpharnmaceutical conposition should 35
preferably conprise a therapeutically effective anount of the antibody of

t he present inventi on,"polgol ansarpeubsiemceawtitlamulbodyet hat i s needed to

treal, amalionaheqe.Hi0-2006,A4013RCTI.QE006L0003U0 4000 event the

TNFa-rel ated di'sease or. conditiqn, .o 0 exhibit g detectable therapeutic or

prevent i vESBIFEEt SUSHE i hEMEPERIORPIY BT SCPRTUGSe can be esti mat ed
ei t her i nrereldrred! poleolas baysimrhave anmmoidcuiedelsighs whkieth [ i n rodents,

rabbits; d9gs.::RLISHOL: Rdo™Rbese . gThe, anidTBlRRdetBYoat S obe used to
determ ne th %pﬁ%ggrlqa)te concentirati on rangé and route of adm nistration. A
I

sui tabl e i Ky BhsEFVE A EFFRCt 16f Othe™ ™Mt body or anti body
derivati veowfaitisea liepicesénl grmenthen ¢an aedate medel fors acute _
nonoar t hrirkhi s (Bohonety alicn( 2004k, 2NetorRat Bl ndtLirddBs243. Human TNFa is

injected intraarti cgl ar“lr%/ I ntﬁ t.he knee jaint of %! %ag I eagi ng to an acute,
sel f-1i ni PFAGHMEnBEP thr IPPS TFPAEHE PRYRCE 6F PBF S8 53%% ity of an

ant'i - TNFahave ithedy aoRidrievact veredapife sygant i Bisawplby ¢%ducti on of TNFa-
i\ﬁff:med KB8&udi@igNbuga@d ldrig f@ﬂ&dye,sﬂgxlél@%d:eqnmgitcmeﬁ_t ngg&gdee;l _par anet ers OL

i nfl ammat Lon,.. : e_antibodies.or. anti y derivatives of the
pr esent iﬁgaér&?l nlegﬁ’a}r{}él Sieghﬁég%%%]’ugﬁér,m%sle hgg%?'{“:%%s(fya% concentrations (60 ng
m-1 or nBteJEFablentFrlugdevorudang Fn 9 GHEFOFF v OFahesose, The
ant i body esrisoid, badye titidswabhd ecadff ihbee pnesentol nwenttoeh, may be utilised in

any thera Leqltol S ir Qah € \ i-al.ogi cal- active
TNFa 2i5ajr prg¥1§%4r%?ti%%' t%%%%&%gh %%%%F%a%?&yggrrﬁg %ﬁFgI{?{g‘él@g& circulating in

, a
the body 8F B3 leol AF bJRSRFabf i shi GhefevaIcilgeali sed at a
parti cul aplsedreitenatdendiady ic Téel tgr eBertofi.nWeate ait peodesliesdnodes for

system C @gaiele a8rh@GRlAPPL I G008, 48DeL aluheMibefbil nel ude, but are 30
not limted J;_eo a:??e f ol Iv&vin Bgdones: per or al aggl i cg}fleon i nt ravenous,
subcut aneBHEECHREY anis CUIEF, P Far CTETirt 2 2P it i FF% , intradermal, or
i nt r apdr ehehganaicuraf et icon-28eCosotch thakatt olestebpl zds &pplication to the
skin, to augmmmﬂww@mﬁla@icﬁuemﬁyﬁ@r&ﬁ?Oéugla%alsuézela@ase_ via 35
| npl ant ab Eaﬁls@[ Bﬂgp%&{h hagal .1 e't%ésg d &l bl g.formul ati on/ devi ce
allowi ng for retarde reallease, ?oplc i applTcaiion to serdsal surfaces,
i ntrat hecitrtbehptase heing preferred over sucrose, because of
o~ the superior solution stability of trehalose.
é%/ 25 As used herein, "buffer" refers to a buffered

solution that resists changes in pH by the action of its

acid-basze conjugate components. The buffer of this

invention has a pH in the range from about 4.5 to about -

6.0; preferably from about 4.8 to about 5.5; and most

30 preferably has a pH of about 5.0. Examples of buffers

that will control the pH in this range include acetate

(e.g. sodium acetate), succinate (such as sodium

succinate), gluconate, histidine, citrate and other

organic acid buffers. Where a freeze-thaw stable

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



ventricul ar application, oral application in fornulations allow ng for
controlled intralunenal release in selected parts of the gastrointestina
tract, localized intravasal rel ease from adequate fornmnul ation/devices (e.g.
stents), Swioeadzdaki very to urinary cyst, localized irﬁéﬁ% D@haon €l ease
(e.g. to biliary tract, ureter), or local delivery through endoscopic

devi ces, or release fromcontact |enses (contacts). A preferred application
is a local one such as intraarticular injection or topic 10 application e.g.
into the eye. For both preferred applications, the antibody of the present

i nvention needs to be in solution. The present invention al so
reveal s the use of the antibody or2fanti body derivative of the present 15
invention for the production of a nedicanent for the treatnent of TNFa
associ at ed di seasesInla phrrmacaseyiddiesanse badytbe emttiebdyt derivative is

Cogprl sedttﬂen pae%aﬁ{ %Fl%@ﬁtforﬁ?,]?@p@?héi‘%ut%@%glf@m@?iﬁi\k@n i zous]§dTal\1|§ a | ated

medi canen refera or e..preventjon. .or rapy 0 arelate

di seases.amcuggﬁ of'an anFﬁD%q;}fotoﬁe?még%éiéft g‘?We"‘ars]ccllz—‘r\? 5%%%%6%5 of the present
i nvent i oremreg@ocusedifecyene Ithehapyrevantpant ¢ dizgativgntddpei ve cel | ul-ar gene

g her afya dlﬁtg&gm? ;éijfl@ow@artznelthgpbﬁsaﬁtch! taa@mcr%%uob%y%ﬂ Irnrmnedr esponses
irected at, .25 self-tissue., Anti.gen:specific +.T cells an

anti gen- p?‘rétslé’ﬁfi}'n%er&é’ﬁlgﬂr?ijcs (?gffgggj(\f%s%‘ a‘ﬁjesﬁar‘?ﬁé?%%%lféeﬁedﬁgt ors in the

pat hogenexiys cohdHiias- thatrmeowids basel Endrohusrentacndeel tie §hdi dat es for

adopt i ve glileharoneneibbes aptivaniexX whe appreashcheodiker apeutic gene

transfer .antésia@gt% irstg)'tragj\r/i roal ld¥L tr% squ%ci‘:gdcel I %o%@d | uci f erase

bi ol um nescence,?'ldar ner_et al. 7003, Rr_m. N Y °RSad. Sci . 998: 512-519)

Have d@norRithcapetralhaerdtiiansy virigle nrediyress |they BAPERONES, and DCs rapidly

aknﬁ pr ef eflentiiabtderhameqgtestihe.sites of inflammation in animal nodel s of 35

mul tiple sclerosis, Aa“%ﬁ(fe%%ti@é"d 4di abg} naNgseoif el Spe t ransduced with

retroviral vectors tha rive expression of varl ous "regu?atory pr ot ei ns"

such as itt&rFetikimENanEorNDa5608/ 43 FEESPERIEY 28867000300 42 anti- TNF scFv,
del i ver tireseriamavddegutiatmiy, ptioieifasilicatiegi hh¢ amed | esi ons, providing
therapy fiof,@¥Pes MBNLaL; AULQETENEnAREEPNAldd 8xa@ld.agen-i nduced -
arthrltlﬁEE and no beie dljbaggetlc m@(&. The %}U%%Ie and sol ubl e frameworks 5
of the antiB&dFes 0P aRt Fiody "88FT VAt TVEs U "Ffie present inventions are
parti cul ae¢tpdsaiidibleghy breriantly avediivimarhleeldevehyxagfetthivaiant i gen, for

exanpl e M}arbr&h@,d iz B O-Yn Gim calm&i:mdxad@ﬂﬁ@el iye is expressed flrfml a
transgene Led ., .. uita retroyiral vector.. Adoptive cellular gene
o ey ans RAREE A asRL Ry S ATLE LR Ap VB end BRLL LE O e
scFv. 28mI4PuRe afe 1Cpoodyaifavemberisiidt r ape RN R WS derived froma TNFa
neut r al i zemgriaodteeal + @dd bddyr{sdrveanvaedncabtizeaxtdzaien vitro and (ii)
change t Lokineexpr ign erngl G sUffering, fyom 15

col | agen[]?eln uced arthritis loéa ?%/ﬁi n thgerjma)iclntag,H %ut’ not{,syst emcally.

Al t er nat i RAHIAPENE; 960 28 yB Wil OBrPY VAl PR¥FRSCri 6ACHT Yui tabl e vectors (e.g.
viruses) mdoowing. f cyctomiamedus3-eantessl orandgf manregitli.- ThEa soFv anti body,

coBsigaedraf aratl PELs PSS PL e 3eRe {hefapy 1 apiareh. 20
The sequences of th

resent i nventi,on re the.followng ones: 3EQID NG 1
VL of TB-A DI VMIQSP %%\?&fbﬁ\ﬁ‘ﬁﬁ/&%@%ﬁo GKAPI C 25
LLI YSAFNPFPGYPSRASCREYGTDISFL T SSt GRERVAYMMNCOEBYRSPIRFEGQGT KLEVKR SEQ / D NO: 2

VH of TB-ahtQYQEM S CAEMKKRASGVKYSGIASHY TED

EWWGW REAFABRGE:
SEQ | D%@%S?%%Pgﬂ%%%Igﬁéri\é%%@&&%@@mwa%@%@r 30 AMDYWBQGTLVTVSS

DI VL TOBPSE S RSVEDRY TR FER IS Y3NDVAARPEORPRIGABIRE comprise, for
RLI YSAFNR(EGYPSRFEBESCEGIdel b Tl $St«3PBOVATAMCQEDYNSRRIEGGT KLEVKR

buffered saline or phosphate buffered saline), ethanol,
mineral oil, vegetable oil, dimethylsulfoxide,
carbohydrates (e.g., glucose, mannose, sSucrose Or

35 dextrans), mannitol, proteins, adjuvants, polypeptides or
amino acids such as glycine, antioxidants, chelating
agents such as EDTA or glutathione and/or preservatives.



WO 2006/ 131013PCTI C112006/ 000300 43 SEQ ID NO. 4 WU of TB-B
QVQL VQSGAEVKKPGASVKVSOTASGY SFTHYGVNWWRQAPGOGL
EVWMGBA NTYTGEPTYADKEKDRVTLTRDTSI GTVYMEL TSI TSDDTAVYYCARERGD AMDYWGQGTLVTVSS

5SEQ | D NGy be/@lorFV2. 3
DI VL TQSPSSL SASVGDRVTL TCRASQE RNEL AW QORPGKAPK PCT/CH2006/000300

RLI YAGSI LOSGVPSRFSGSGSGTEFTLTI SSLQPEDVAVYYCQQYYSLPYMFGQGT KLEVKR SEQ | D NO. 6
VI of FW2.3 13QVQLVQSGAEVKKPGASVKVSCTAKYSFTGYFLHWRQAPGQGL

EVWGERI NPDSGDT! YAQKFQDRVTLTRDTSI GTVYMELTSI TSDDI AVYYCARVPRG
TYLDPWDYFDYWGQGTLVTVSS SEQ ID NO_7 VL of TB L2

DI VMTQSPSSI SASVGDRVTL TCTASQSVSNDWAMYQQRPGKAPK 15

LLI YAGSI LQSGVPSRFSCRGYGTETTLTI SSL QPEDVAVYYCQQDYNSPRTFGQGT KLEVKR SEQ | D NO 8
VL of TB A3 "PFAVFOSPSs SASVGRRATT GRAS QURPGREPK

LLI YSAFNRGEGVRSRESGREYGH T EhEl S QREBVAVYYOQOMYSE PYIMEGQGT 20 KLEVKR SEQ I D

NO 9 VH cDg 8&? gi QVQLVQSGAEVKKPGASVKVSCTASGYTFTHYGIWW/RQAPGKGL
EWVGRI NPDSEDTH éﬁ%&bﬁFTESLETSASTVYNELTSLTSDDTAVYYCARERGD AMDYWGQGTLVTVSS

25SEQ | D NO 10 Li nk8r Cos3aescEncs Gt "SEQPD M0 11 VL of TB-B R46L
DI VL TQSPSSIsSASYERRVIE T GRASQBYBNDY\AY GRRPGKAPKerivative prior

LI YSAFNRYT QURSRESGSERGTRETLT #@L@EWM\&N\% BT, % +39: KLEVKR SEQ | D
NG 12 TB- AB DI V PSSI'SASV LTCT, VSNDVVMWCQRPGKAPK

LLI YSATNRPRETRERESGREVEFDETL PF S L@@B%
KL EVKRGOEESEE65GRECES8GE3OVaL Wm&w&mm@ﬂw 35

YONWRQARG A EWMBNNTYTCHR T, Y ADKE RIRY T b d el 61 ¥ Y Mid ol Sl £ 55
DDTANNN(¥¥§% 1u Nchyﬁgﬂgs{g,gmonovalent or multivalent molecules

such as serum albumin (e.g., human or bovine), egg
albumin, peptides, polylysine and polysaccharides such as
aminodextran and polyamidoamines. Carriers also include
solid support materials such as beads and microparticles
15 comprising, for example, polylactate polyglycolate,
poly(lactide-co~glycolide), polyacrylate, latex, starch,
cellulose or dextran. A carrler may bear the compounds
in a variety of ways, including covalent bonding (either
directly or via a linker group), noncovalent interaction
20 or admixture.

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

, administration. 1In certain embodiments, compositions in

o 25 a form suitable for oral use are preferred. Such forms
include, for example, pills, tablets, troches, lozenges,
agueous or oily suspensions, dispersible powders or
granules, emulsion, hard or soft éapsules, O SYyrups or
elixirg. Within yvet other embodiments, compositions

30 provided herein may be formulated as a lyophilizate. The
term parenteral as used herein includes subcutaneous,
intradermal, intravascular (e.g., intravenous),
intramuscular, spinal, intracranial, intrathecal and
intrapéritoneal injection, as well as any similar

35 dinjection or infusion technique. ’

Compogitions intended for oral use may be
Prepared according to any method known to the art for the



44 SEQ | D NO 13 TB- BA
DI VL TOSPSSL SASVGDRVTL TCTASQSVSNDVWWYOQRPGKAPK

RLI YSAFNRYTGVPSRFSGSGSGTEFTLTI SSLOPEDVAVYYCQQODYNSPRTFGQGT.

KL EVKRGGGGS63mea eSS GEGGESQVOL VQSGAEVKKPGASVKVSCT ASGY TR, Gi2006/000300
YGVNVWROAPGKGL EWVMGW NTYTGEPTYADKEKDRFTESLETSASTVYMVELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS SEQ I D NO 14 G ¢ of Fab

TVAAPSVFI FPPSDEQLKSGTASVVCLLNNEYPREAKVQAKVDNA

L QSGNSQESVTEQDSKDSTYSL SSTL TLSKADYEKHKVYACEVTHQGLSSPVTKSEN 10 RGEC sEg | D
NO 15 CH1 of Feb ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFSEPVTVSWNSGA

_ LTSGVHTFPAVLQSSGLYSLSSWTVPSSSLGRETYI CNVNHKPSNTKVDKKVEPKS CTS 15SEQ

| D-N0116. VL of TB-wt

DI VM QT PKEEIHUYSAGDRY HET CHASCRVSNDYARRKBEOSRIGs and may
NLWSAFN%%B@XEWH@%@%%EE:@@%E@— AVYELLLLIYNS RI KLEI KR SEQ I D
140: 17 Vii. of B wt QL VOSGPEL KKPGETVKI. SCKASG GVNVWKQAPGKGL
KWWVGW NT ﬁ?%ﬁ@l@@ﬁ AFS EPFSRETATY NﬂE?(NE”[‘?FRfV&E%F?éﬁ@SSANDYV\GQGTSVTVSS
SEg | D NOiil ®xrTBr Ad prikt3@k aimselhagethdlBalat#8e preparations.

DIVNWC@PS@Eﬁé@yggﬁMEEECIﬁ§G§¥§NQ fgg%%%9¥%§éailxture with

kt :E\Y/EAFNRg | GVPERFS%YGT DFTbTIk@@@C’E\\%%%VEY NSPRT

YGNNWWRCﬁP@QEbEWNEMﬁNTYTGEPﬁyABKENDRFTESEETSﬁSIVYNEETSEﬂSder .

DDTAVYY CARERGLIANE) Wkﬂdﬁ%&%@ 40491 Br Aakbbe\s, al so named TB-A H68
30Dl VMTIQSPSSL SASV LT VSND GKAPK

LLI YSAFNﬁ}E’ ?2?—‘% %ﬁ?% SLWR%\?@§P%’F%1J

KL EVKREGEESEEEESEGEESEEEESOVE. YOS GARIIKPGASVINIS EFASEY TETY - /

N

y GUNVW/RQARGHGE EXMBNONT ¥ TEERTY ADKEKDR EEShE THRASEYYNELFSLTS

TB A HI0/ 13 St o i ahe %ﬁ%%g%%b%%r%%%&v&{ e

LLI YSAFNWE@@PSW%@@V@T—BFﬂﬂaSSE
' ESOMR W@WKE%WAWEM@%S

YOVNVWRQARGG: MEE%%PB\PA%EKMP@@%T HASEUEVELTSLTS

E[ﬂw“ffchggétroﬁhtest1ga1 traé% and thereby provide a sustained

action over a longer period. For example, a time delay

material such as glyceryl monosterate or glyceryl
distearate may be employed.

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

o soft gelatin capsules wherein the active ingredient is

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

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

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



SEQ ID N0 21, TB-A H A761/S77G al so named TB-A H36/77 1

10Dl VMIOSPSSL SASVGDPVTL TCTASQSVSNDVWMY QQBPGKAPK

LLI YSAFNRYTGVPSRFSGRGYGTDFTLTI SSLQPEDVAVYYCQQDYNSPRTFGQGT

KL EVKRGGOGHEEHgRSeaRSGEGGSQVQL VQSGABVKKPGASVKYSCTASGY THTh CH2006/000300
YGM\WWRQAPGKGL EWVOA! NTYTGEPTYADKFKDRFTFSLETSI GTVYNELTSLTS
DDTAVYYCARERGDANDYWGQGTLVTVSS 15SEQ | D NO. 22 TB-AL_L46R, al so named TB-A L46
DI VMI QSASSL SASVGDRVTL TCTASQSVSNDVWMY QQRPGRAPK

RLI y SAFNRYTGVPSRFSGR. GYGTDFTLTI SSLOPEDVAVYYCQQDYNSPRTFGQGT

KL EVKAGGGGSGEEGESGEGESGEEGSQVQL VQSGAEVKKPGASVKVSCTASGY TFTH

yGTNI | VRQABGKGL EMAGW NTYTGEPTYADKMIRFTFSLETSASTVYMELTSLTS 20
DDTAVYYCABERGDANDYWGQGTLVTVSS SEQ I D NO 23 TB-A 1, 14653, al so named TB-A

L65 heptadecad) NNVEQSPSBLSASYEDRISHITCTASIBY SNDHOIRPGKAPK
LLI' YSAFNRYH B%F%Yﬁ%lgéﬁ%@@% CRIIYNSBRTE,

KL EVKRGGGGS GAEVKKPGASVKVSCTA GYT H 25
YGVNW/I ASFVPREPTS:

DDTAVYy CARERCDANBYWWEDGTBYISS tSEQ P@d\d@t240ﬂ'8“—tﬂﬂl}4lemé7®ﬂd@| so naned TB-A L67
D|VNWCESSE§Q§EQQE%@LE@I@@Eﬁﬁéﬁﬂ@@ﬂ@%@gq? Kecids and hexitol

KLEVKRGE F R IO VBB ARV EASURVSETACH TETH

Y GVNVW/RQERIGGL EVIHBNIENE Y PEERTYADY PR ORIDE SEE TSRS PYYNEET SLTS
DDTAV YYCARERSBAMD) \amfbw&&%p‘ilé(:&@m@rzg Midpyaf pTB-A with D66G

QJQ‘VQS% g@?ﬁ%ﬁ%@éﬁ?%ﬁv&ﬁ%ﬂoﬁﬁDmevss

| DthikﬂyOVEn%fagﬁ@tﬁrMFP@IQW?BFI mEre sweetening agents, such

NWQSPSSLSASMGDRVELEGEASQEMS BYWWHEOGRBRGSARK rs may be
LLTYSAFN SsL KLEVKR 5E | D NO. 27
Vi of TB&E%?%&: %ﬁﬁ%%%ﬁsé %@?@%@%@%@M@MW |
LLI YSAFNRFFEVPSRE t8S) PETRATITODIPRSERITFEXEF CREEVKR SEQ | D

NG 28 VH ey E#Bsd CI!%ﬁv'rl@é?mﬁ@ 3Jr7fore demulcents, preservatlves,

QVQL VREGAR VKPS EEASEYd, @M@Qé%’
EVWVGW NTYTGEPT YA DBFTLTI DTSAGTVYIVELTS TSDDIAtVY(}(%RERGD AVDYWGQGTLVTVSS

suspensions may be formu
suspending the active ingredients in a vegetable oil
(e.g., arachis olil, olive oil, sesame oil, or coconut
oil) oxr in a mineral oil such as liquid paraffin. The
20 o0ily suspensions may contain a thickening agent such as
beeswax, hard paraffin, or cetyl alcohol. Sweetening
agents, such as those set forth above, and/or flavoring
agents may be added to provide palatable oral
preparations. Such suspensions may be preserved by the

25 addition of an anti-oxidant suech as ascorbic acid.
Dispersible powders and granules sultable for

preparation of an-agqueous suspension by the addition of
water provide the active ingredient in admixture with a
dispersing or wetting agent,. suspending agent and one or

30 more.preservatives. Suiltable 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.

35 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



SEQ ID NO 29 VH of TB-A 1343/ 70/ 71

OVOL VOSGAEVRKPGASVKVSCTASGYTFTHYGVMWWRQAPGQGL

EVWGW NTYTGEPTYADKFKDRFTL TLETSASTVYNMEL TSLTSDDTAVYYCARERGD 15

“AVD QD NO 30 VH of TB-A H11/ 16/ 43/ 66, 93/ 112
Q/QWMSCTASGWFTHYWR@PGQ& pCRctrbbokiinasdd
EVWGW NTY. TGEPTYADEFKGRFTL TLDTSAGTVYMEL TSLTSDDTATYYCARERGD 20
AVDYWGQGTSVTVSS SEQ | D NO 31 TB-A H248L/ F681

DI VMTGSPSSL SASVGDRVTL TCTASQSVSNDVVAY QORPGKAPK

LLI YSAFNRYTGVPSRFSGRGYGTDUL TI SSEQPEDVAVYYCQUDYNSPRTFGOGT

KL EVKRGGGGSGAGGSGEaGESGRGESQVAL VOSGAEVKKPGASVKVSCTASGYTFTH 25
YGVNVWRQAPGKGL EW. Gl NTYTGEPTYADKFKDRI TESLETSASTVYMELTSLTS
DDTAVYYCAREREBANVDYWEOGEL V TVES BEQalrBE KO 32 OTBaATIXIYBBE H V79A

DI VM QSPSSL, SASVGORVTLEGTASQRYSNVYWKQURRGARKC 1ude. natuzally-

LI YSAFNRYTG/PSRESCROYGTDETLT] SSL QPEDEAVYYCOODYNSPRIE 20

KL EVKAGGGES én%‘%fc%eé EVKKPGE: TH
YGWMRQAP%&EWMW@EWMM@KWJE& BT SASTAVIERTSLTS

DDTAVY YCAREEGDAMD Y MM eH Y SSr S@ek B1 I\Qt?e%sTBeAuI:écnlf@bm%tlﬂ F68L
LI YSAPNRS D SPR SO DR T T CPEDV AN O

LLI YSAFNRYT £ EDVA FGQGT

KL EVKRGRGESEEESSECEEEEECS AR TE: MQSGAEWMSV SEYFETRES WO
2006/ 131033PGIHLCler-2Q06{H2390309ds and hexitol with ethylene oxide

DOTAVYVCARE RAMDMESTEVTVAS, S0 PO 140118 A 4 AT b

DI VMT GBP S SR B AS\EDRIAR T CFASCB\VENDWPYAY EXFEGRAPR gnd/or flavoring
Lt YSAFNRYGGVRSRFSGRGYGTDFTLTI SSLQDEDVAVYYCQQI)YNSPRTFGQGT
KL EVKRGGEGSGEGGES QAN ggﬁ% @E SGYTFTH
YGVNVIWRQARGRGL EVIWGW NTYTGEPTYADKERDR) TE LETSASTVY LTSLTS
DDTAVYYCARERRBRIDYING GEEY TS ISESE D NG BE OB F 191egginous.
10Dl VMI QSPSSh:<3ASYEDRY HELCTASGS ONBYAMAMQORREHKA®RIK:g on the

LLI YSAENRY I MRRE SERRYEERE 1411 3SLEBEDVAVEY SR YINSRRAELIGE: . -
KLEVK %%%SE%%KKPGASVWSCT SGYTFTH

M ROAPER e NTer e er-rine e S
DDTAVYYCAREREDAVEN\IEIGFOVIYSS THSEQIOWR BAG: BELTB-SALERIGSA

ELY¥g§§ﬁg§h§¥§9§%¥RVREE@IA§ X SSXHMWTEJQ%GKﬁéﬁdlng Sgﬁpts such
KL EVKROIS O L S S0 S A (A ST RTAC T AS YR
YGVNWAQAPTEK GEEVRASYY N FGREY RWSEET%WN/EETSLTS

butanediol, Ringer's solution and isotonic sodium

chloride solution. In addition, sterile, fixed oils may
be employed as a solvent or suspending medium. For this
purpose any bland fixed oil may be employed, including

25 synthetic mono- or diglycerides. In addition, fatty acids
such as oleic acld may be used in the preparation of
injectible compositions, and adjuvants such as local
anesthetics, preservatives and/or buffering agehts can be
dissolved in the wvehicle.. 4

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

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



20 DDTAVYYCARERGDAMDYWSQGTLVTVSS SEQ | D 140: 37 TB-A H_F68V/ F7CL
DI VMIQSPSSL SASVGDRVTL TCTASQSVSNDVVW QQRPGKAPK

LLI YSAFNRYTGVPSRFSCRGYGTDFTLTI SSLQPEDVAVYYCQQDYNSPRTFGQGT

KLEVKA GGGEGSQVQL VQSGAEVKKPGASVKVSCT ASGY &/ 2608/000300
YGVNW/I NTYTGEPTYADKEKDRVTLSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWSQGTLVTVSS SEQ | D 140: 38 TB-A H F7CL

DI VMIQSPSSL SASVGDRVTL TCTASQSVSNDVVWWWRPGKAPK
LLTYSAFNRYTGVPSRFSGRGYGTDFTLTI SSLUEDVAVYYCQQDYNSPRTFGQGT 30

KL EVKRGGGEGSGCEEGESGEEGESGEEESQVAQAL VQSGAEVNKPGASVKVSCTAGGYTFTH
YGVNWRQAPGRGLEWVGW NTYTGEPTYADKEKDRFTI ZLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWSQGTLVTVSS SEQ. / D 140: 39 Li nker QR CRGCGSGEEGSGEEGESGEEES
35SEQ | BoN@ 4@ iPBs Aere biocompatible, and may also be

RS S b s e AR NEPRTEGGT 48

KL EVKRGE&%@G@%%&&&%@@%@% J%Q@@g%@\ ASCSTETH

YN/ NEYOE R ADKEKDRF TRSLFESABT\VERTSETS
DDTA%YY%B%R@AWLQY&GSEB%&%@A aepawcié uggnwofcﬁ: fully under st ood

by referenc he foll owever

const r ué? Bi FiFS R é &Fn'g?"ﬁ’e ﬁ%éﬁ‘f?oﬁ? ﬁf{P i??‘:J;:rature and pat ent
citati orisr@itrlem n&or@(ﬁfaa?sedn@éﬂm mabyre effetéace. 10 Experiment 1:

Construggg@ggeg@lggﬁyela%l jg@ddl%%tfgaeoﬁtﬁetvleﬂgec[mt erial for the generation of

15 humani sed anti n TNFu antkgggld%s .or_anti bod (gd'lvatlves such as

si ngl e-chai n fragr‘%g'ﬁ;t1 RN Ta F&&ﬁ%ﬁfesg Pindi{¥¥%e murine nonocl onal
Nt i Bodpebr62 arFheenuplencadnitistheed ai &l emewyi 6habf the |ight chain and
€ heayynTdhais aabndlinkehesed in aPesdnaietigake. £.19840020 MI1. | munol .

31 1059: %Q@J gmprc%ger%},ggvﬁgl %E‘]b dznqgmghoncae 1@9556b0dy are al so di scussed

inthe § p’ubgl cation inds to human TNFa in a
concent lléF?WJGéﬁén@éH{d nhARet 011 prige a%a@hl%lfsrqfﬁftt:ye%ﬁ%ody (Rd = 0.4nM
and candbteeiabIMFaidd n mgFQ&ﬁd)pmbsemtecﬂptlﬁhlbzlm Taddi tion, D62 inhibits

humagy T%JEQ%&%%Eddﬁ(éa%te%yli%éﬁ/déf% ”Ruéc?sé—gggl 2 the zed to be Based on

its publls ge ce nstruc ormof a single-chain

ant i body EI%‘F‘F\Y%F Y SERWTF n'”’c ﬁegb?‘r‘%ﬂ FOPPSASTT RRRFENMH, in 30 which the
| i nker seqémTuebed lmomios eBraferfredr syspesicsdofesd aangglmtrne and one serine

resi due (&Y 4S5er )né tc!"%!b%h@ 14ch'r® Qf\dcll%g&ﬁifn%f el Oy@igntB- W, with a VL of
SEQ | D NO. 1%3, VI% EY«%&B . T0 hu ni se th‘?@\! anti body derivative
for the¥35 B&E%u%f g‘) 9 é’eéfl Fﬁa % Ut 'sequences in or der
to nthi miitle putledesed demmruabye ednyyaband 5Sb30 riidehighemore stabl e and
sol ubl e thdd>- Wt rEPES8AWBREES The amount of antibody or

antibody derivative that may be combined with the carrier

materials to produce a single dosage form will vary
i depending upon the host treated and the particular mode
<w”‘;zs of administration. Doszage unit formg will generally
contaln between f£rom sbout 1 mg to about 500 mg of an
active ingredient. ‘
Pharmaceutical compositions may be packaged
for treating conditions responsive to an antibody or
30 antibody derivative directed to TNF-u. Packaged
pharmaceutical compositions may include a container
holding a effective amount of at least one antibody or
antibody derivative as described herein and instructions
(e.g:, labeling) indicating that the contained
35 composition is to be used for treating a disease/disorder
responsive to one antibody or antibody derivative
following administration in the patient.



49 were grafted on stable and sol ubl e human framewor ks (Auf der Maur et al.
(2001), FEES Lett. 508:407-412; Auf der Maur et al. (2004), Methods
34:215-224). The human Vii-kappa subgroup | and VH subgroup | were

i denti fi edwaSo&k/MRAs €st human subfam |y. The appropri atﬁim @30l r amewor k
was chosen froma pool of human VL and VIl sequences, selected tor

advant ageous bi ochem cal and bi ophysi cal properties, such as for exanple
stability, solubility, and expression properties (Auf der Maur, et ' 10 al.
(2001), FEES Lett. 508407-412; Auf der Maur, et al. (2004), Methods
34:215-224) . The isolation and properties. of t hese antlbody framewor ks are
described in W03097697/ EE1506238.3°From t hi s pool, a single-chain antibody
framework with undefined antigen binding 15 properti es.was.identified as

sui tabl e acceptor. Thesamicihegier eoretibsdpidegihtpiresvbikappa | domain ( SEQ
I D 110: 14)rdsRn 6 onhi itk bANc M tahsoab@%ﬂtlyéii %@[@Eﬂecﬁ SEQ I D 110:15). Herein,
this acceEptor fr(g %'S r ef erredt%*l g3 ?{@81 VL franmework

resi dues,” FBEM CAMP BWI 139 J0F SR 8559 éf%?\ﬁ’c CTaff H&aci'd resi dues, which
anount s t@ﬁ%%lbterﬂubtsyltmwmegfsﬂ oy| bréncheswoh&ir esi dues, TB-wt and
FW2. 3 baui3ai1keent gﬁégaftﬁédﬂléﬁé, lorgo@esammeh@ @ﬂ{gﬂe@eafl ty. -Both

si ngl e- chal 0 rivatives. have |dent| CI% ng ths, apart fromthe
V1i - CDR3,® |a83£?‘£ ﬁ@%& PR C h‘?ﬁéd%'m haC| Ccorrpom tion within the
CDR resi diis3pi @a:dllfrfcmegﬁ@ thr hpdEhlsieres. t%raﬁ&boﬁbtmd’é"f’or t he

humani sat@a}&l@ﬁlaﬂtéﬁa@yeya&ﬂ alhenslormipas yases dascrdded (R echmann et al.

(1998), ttl‘_{"o%a? ]‘_é%ﬁggu?daa@r%?}}@bﬁ%ré& Qeild) . . I mmunol . 28: 489- 498,

Roguska 3 91: 969-973; Conzal es et
(290$Olyraﬁbyleaie@11yc%> 3FELB; mééfrﬂorosvle@tglapoh('zooq Met hods
3& 184- 19M1y (Yheyrd niomel ) appraeacha t nasrekyetdrer .consetmdatairve transfer of all

nouse CD%&[tQH:%%%r@JH&I@M% @Efg‘ﬁ%%ﬁﬁ\ggé ﬁ%i{?S%d %lJSI rst. The resul - 35

ting scFv_Is referre Sequence of SEQ I D NO 3 and
the VH setfiidHeB, of 1 %@ DPNO A 1 vahE CDREPEYS ITHeTBLZR e FBS def i ned
accor di ngpdlymthendaliat var5d rsmiesiragl, sbhéml(lKabaeraltlyabe (1991), Sequences
('\)/E) Pr qge' mfa‘ﬂf at 8730 : Infalgla&@iall %E?Ejlg@tﬁaniéhf%m ababh - +d n;i/l Eblé)gllt hlZABfeEI.QESda’
and c | e fo residue re

(oo Karalb et g ehrrPHSEE A8 e KaBar FRAbde: ng) COR3: 189- 197
(same Kabdgsignabetd mpreVERi® GBRI:, H3 PrEBSriwhmelKabar nunberi ng) CDR2:
ES? ﬁgg)&éﬂ@ﬁat oBUcfH%e@gmgméﬁ@sHﬁg%ur@@@DObggméoﬁoimat n:mbzelr: i ng . Th

is antiho un [ a iCi y (Fig. e
next step Wa tsL(e) et Zar mgtgasr? % ﬁn ntE Q 24y P §‘iil;dtues ¥rrom t hese
conporént&° sﬂh@uﬁdteti@uél@%s?lilcﬂ tﬁfeéh@ oFﬁ?pthﬁﬂlé@tt Il?éaEY operifi 852 of the resulting
humani seda ajdvabeflyly linked hinge peptide as described in

W00194585. Regarding the attachment of PEG moieties,
reference is made to “Poly(ethyleneglycol) Chemistry,
N Biotechnological and Biomedical Applications”, 1992, J.
25 Milton Harris (ed), Plenum Press, New York and
“Bioconjugation Protein Coupling Techniques for the
Biomedical Sciences”, 1998, M. Aslam and A. Dent, Grove
Publishers, New York.
Preparation of the Formulation

30 After preparation of the antibody or antibody
derivative of interest as described above, the
pharmaceutical formulation comprisging it is prepared. The
antibody to be formulated has not been gubjected to prior
lyophilization and the formulation of interest herein is

35 an agueous formulation. Preferably the antibody or
antibody.derivative in the formulation is an antibody
fragment, such as an scFv. The therapeutically effective



Since substitution of human am no acid residues with other am no acids

shoul d be m nim sed 20 because introduction of foreign amno acid sequences
i ncreases the risk of imrunogenicity of the antibody or antibody derivative
i n humans et al. (2005), Tunor Biol. 26:31-4 ariants
wer e constﬁ%?ﬂé?.%m&e of said variants - herein ref err?gT{%&\g@’r@hﬂo 146 (VL
25 SEQ ID NGO 11; VS SEQ ID NO 4) was constructed with the aimto mnim ze
the.ri sk of being inmunogenic but still show ng sufficient binding activity.
This variant is based on TB-B and 'contains one single am no acid change at
position 46 in VL, nanely 1R412. This amno acid is 30 located within the
upper core of the light chain and ¥akes part in the dinmer interface. It is
involved in defining the conformation of 1J-CDRL and has an influence. on
VH VL padiicig: bf avasboepoptetnthat thd euehtkatriesi dee is favoured at this
parti cul Ll RCT/ USO 9 3 n;Cco: o TB-B, the scEiv TB-B
L46 r et a?‘%es@é’”ﬁ‘%%é%é&%? S %g‘?%ugn.t ?Eigg‘?g%%erdﬁgg.s 100 nMY). 51 In
order to YU¥REr 2RHHcEd st nef PPt b HdtAgRact 3w i ™ bRe BB ore furt her
exchangesaimeite omadey/atl @pealgsutmap emgfmlt, herdferadivdiesn bokl, 65, 67, 70,
and/ or .VH, resi , 8 7 ; e in,the 5 variant with
exchanéels-b 15'3%“???*?2‘/?0‘%&{’5?8?3 I &ty e%fdeéf‘z’gg ége%egaﬁly\e/ﬁl_%sﬁgq ID NO 1. VH SEQ I D
NO 2).  &bout 2 mg/mlrier paprord, "galardi A PETRCHY aFPERICYTNFa anti bodi es
of the presesthtravent iijantheofmetilsiiom.assays with peptides derived from
L-CDRL and L- CDR2 showed.that 8l-0.hat B, COR g&%ﬁar@%@ga@mﬁgm for the

gllngb 28_ %6’6e7f ¢ ;]at%tigcla%{y to?:- tapl’g il?‘oncityl g?i\gapc%l;rlengn eajtl p%ll —'bug'f% I T'munol .
- L]

&W; 10 solution The buffer of this invention has a pH in the

ere

range from about 4.5 to about 6.0, preferably from about
4.8 to about 5.5, and most preferably has a pH of about
5.0. Examples of buffers that will control the pH within
thig range include acetate (e.g. sodium acetate),
15 succinate (such as sodium succinate), gluconate,
histidine, citrate and other organic acid buffers. The
buffer concentration can be from about 1 mM to about 50
M, preferably from about 5 mM to about 30 mM, depending,
for example, on the buffer and the desired isotonicity of
20 the formulation. The preferred buffer is sodium acetate
{about 10 mM), pH 5.0.
' A polyol, which acts as a tondicifier and may
stabilize the antibody, ig included in the formulation.
AN In preferred embodiments, the formulation does not
25 contain a tonicifyving amount of a salt such as sodium
chloride, as this may cause the antibody or antibody
derivative to precipitate and/or may result in oxidation
at low pH. In preferred embodiments, the polyol is a non-
reducing sugar, such asg sucrose or trehalose. The polyol
30 1is added to the formulation in an amount which may vary
with respect to the desired isotonicity of the
formulation. Preferably the aqueous formulation is
isotonic, in which case suitable concentrations of the
"polyol in the formulation are in the range from about 1%
35 to about 15% w/v, preferably in the range from about 2%
to about 10% whv, for example. However, hypertonic or
hypotonic formulations may also be guitable. The amount



In further experinents ainmed at mnimsing the nunber of non-human residues
required to retain 15 binding and at optim sing biophysical properties -
(stability and solubility), systenmatic mutagenesis and donmai n shuffling was
appl i ed al wvongsi@sel uci date the functional differenceg, ﬁgﬁy@&&omuse and
humani sed VL and VH domai ns. 20Two variants were obtaine onmai n
shuffling. The first variant is conposed of the VL donmain from TB- A
connected via a glycine serine linker (SEQ ID NGO 10) with the Vii domain
fromTB-B, resulting in TB-AB (SEQ I D NO:12). The second variant, TB-BA, is
the reverse 25 of the first variant, nanmely, the VL domain from T TB-B in
conbi nation with the VH domain of ¥B-A (SEQ I D NG 13).

Addi tional variants were generated by systenmatic mnmutagenesis of TB-A Fig. 1
shows a sefquerigelcadpat insgnado tdieevlwairid Msipesequermes of TB-A and TB-B. A

30 total gf1ddif "r%@Mé‘ rfeﬁhg%‘cﬁl i f &l gwgﬁé‘ TaBléw@Pd TB-B (asterisks).

Only five of theE] resid d nd 70, a |du%g %8 71, and 73
show onl y2f#PHgr @ d?f’?‘gfoe‘?ﬁ(?é ai”n fegarf?fmﬁrl tr?/aya T%efore were not

consi der edoz‘npatrauiutag@nfeaast:harlddn(suph)lenst trEhelcbm)l .owi ng 35 framework

positions-were repl ?g%gr\ffh%@%éﬁelscm@sama@ ng @M RA- asdd, bom TB-B. These
ants o -

singl e or double rre as
200811310 23PET B B5661 TO0306° fﬁﬁ 180 e E@lﬁ%r?%?g(%@&ﬁ D NO 18) TB-A
H6817?- >Vodtetudeoopnifpiic SEQLAS sl ORcH BsADHIDETERM4E, (€Ri.outer | oop VH (SEQ
I D 110: 20} o%b%tégﬁiow'%ﬁét@ﬂ%xo%b%x&@%% VE. %5%915%&&? 21) 5 TB-A
t

ool gl L B BN g W0 oo 2 e

actors can influence
the. |Mn@gémecﬁ egIofgaid oantf bowy fermakatasodyt deed @{ﬂi'—i'/]éo%nzal es et al. lo
(2003), TueRivaRiiok. af/c3lmdB)mizke LuethematedHcsr thetneatuysn content of the

vari abl e rgga&p%oﬁ éneio Unﬁ?/%@@e—g@aé sSC Sﬁ,rﬁtchg mﬁro%ne CDR2 and CDR3 | oops
Wi t

of VL and nurin Wer e exc ge t he correspondi ng
human CDREF88S:f B Waztarrﬁénaﬁeém RESFEES 1B oFRG FOETELHEO8 n are referred
to as TB L2 £SERolfxr NQRof) ebdb: LB 00SEQ D BHNGE8Y , 58nthrEBeddAy( SEQ | D NO 9),

" eSPeCt] Verop dbbur g 0058 to anodh® SPMAM sRcodbRGELBE pUEIAE of ngl e chaln

version o e nonoclona ant and the two 20 hunani sed versi ons
TB-B and TBO¥ Wefds g%‘?]&bé.’flﬁd by® ‘gene synt hesis (ww. genscript.com). Al the
poi nt nutations in tlweoothenbadmeant SHeTBoBnlYG; iofiBednEdids TB- A H67, TB-A

1169/ 71, Iﬁe%b%%@ﬂéatﬁ@eé &@&tsmiﬁe L@‘éxt;%@dﬁ Kb bntIBsdy V83F, TB- A VB3A,

TB- A D666 Wer | nt ro%%c ¥ drive &)51 rrected nmut agenesi s
f ol | owi ng ?Fja 8’ P Erichy B o &Pgss‘u gh tfie murine CDR | oops of
TB- A v heﬁh@nth@m BBR Pbdoprs faomPFY S swayabtesplihichetk usi ng PCR and

state of bbgzar tz1ebesl Ngnphet ediiessoThembNivengedi agaal |l the Vi-! TS-A
Variationﬁeﬁéééﬁoﬁg&g%ﬁq EQ gﬁ%%her embodiment, a preservative .
may be included in the formulation, particularly where

the formulation is a multidose formulation. The

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

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

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



3Q IDSEQ I D NO 29, and SEQ ID NO 30 were realized by conpl ete gene

synt hesi s. Some further preferred TB-A are disclosed in SEQ ID
NO 31 to SEQ ID NGO 38. These anti bodi es were found to be parti cul arIy
st abl e andwgpRlohisgzas shown 35 below in Table I. scEi v

fragments were cloned into an expression vector for per| ]i/ H200%008308duct| on
in E coil (Hebber et al. (1997), J. Imunol. Methods 201:35-55). In
addition to the single- chain antibody 5 derivatives (scFvs) described above,
t he correspondl ng Feb fragnents were generated as follows. Selected |ight
chain variable domains (VL) were fused to the constant region of a human Ig
kappa chain, while the suitable he#/y chain variable domains (Vii) were
fused to the first 10 (Ntetm nal) constant domain (Cal) of a human |IgG
Bot h hunapowgwirstecante don@npsreerie appbldsied ;bipiBBRfadebia human spl een cDNA
l'i br ary a?gE‘in%yél Les i bgg},@%ncgmsgg 521 NO: dAnifer cx- and SEQ I'D NO: 15
for erinment 2. gréassl on, production and-stability of hunmanised
scry or FEB R4 ipBg; Bich as =o Pl asmi ds encoding TB-wt, ‘its humani sed
derivatives, or Fab Theafoemtlatiene intheodseédiéomtio mivwitable E. coil strain

(e.g. %Ngéam{ﬁrstesﬂd}i %Q&%@%}@f@neswﬁ@ :LIhE?é;c@ﬁ variants }Nerte al so
expressed_as | or. exa in . coil strain.
Funct i onaf“S? léﬁﬁ‘i’wg? h éﬂﬁ%‘%ﬁ&%%hﬁ%‘ﬁgo%ﬁ&ﬁ%%f é‘f?ﬂ di ng of inclusion
bodi es anuesuirmeguepntigpuipf i @atfiodhobing f mreprampla ofjethdiltrati on. 25The
expr essi ogoyﬂ@ﬂa@%gpon periplasm c expression of the soFvs ranged between
0.5 nmg up to 12 ny Inltretcultu 6 ,under sIL ndard | aboratory cultivation .
condl tions (dYT nedi tion tine at 30C, shaking
2001 pm) with corfrenfpomalatisy sﬁaﬁdﬁn@lﬁtm tol p waedal , we observed
t f4t, as Qﬂﬂ%‘écﬁdfﬁfﬁ@t&dhtﬂﬁﬁ\ﬂ eus @:ﬁ@ebays PefdrapRwod ks sel ected for

. St abl I tM rﬁ%g %.91' gpé Ildt %%éﬁ‘q{]no%%rm CFdC?éI’ Isué aé %91@%% hOdS 34: 215-224)

the cl oser sequéence o unmani se ive1s e sequence of the
accept or 39 HARERBIIE ERVR. BYLUS RE Hquie?tlFlsloF%elrSﬁ“éFandB’fe& ned upon
expr essi oa perikdcteriime, Foy bxasplheculds ynekapohittanaed, from expressi on of

TB-3 ig f%tﬂ%e&%ﬁréé}ﬁ%aﬁ“%u&@t%h@@@s 5.&1:‘3:%%‘} rl%:?s' on of TB-A In

accordance wth these |n|&9 reduc, gt@pfl {lu cLelfferlng am no aci d.
resi dues b?%lsaeﬁi’tmvhaerlﬂtﬁ “3osPFive &8 t‘BRNéLF‘ ajr% %&xor ossi on i el ds
(Fig. 3A) rogcgmofheprdfepoed aanbochmenict erthst formilathenait i bodi es or anti body

derivati Vgémﬂhsit@@ed@rt%s%ﬂé ANt b9n1ﬁt%a{fv%%bﬁs Sélin{ilalllstﬁa\ﬁ:loﬁl g. 3B shows the
superiori work (TB-wt) in terns

of "ol ubi FYE P BHGLE cbur FaPadCit ABY. Bh HHECPRCA™20 gel f111rati on
TB- A m0gr at esrimgedernivianehylV digepphonexagpiete (peak at 70nml) whereas TB-W
shows a strong tendmeyappr&@rlgtagg@%t gschPedeudic®Onl). In addition to

t hat , FP'% Vi t s thereof was
assessed % é%r emdn::tt f);ltl on gf@ %g\?%&ﬁ;lhqw &‘e‘é{én\éa !6&?1981 256; 23.

12108- 121??3‘“1?18’“ @*It;he ERedHpPEr EAt bR GIARSERRL yERST SEHETLHF 306i ns was measur ed
\g‘grt he pr eserwee off tigolopatihyl ene whbykal IR0BnLREKEBOE6) . Sol ubility curves

e dat erghnadBy.geasu f@«ger&rl%ebp SRRSEELE AL JLas eré he super natant of
centrifuged 20 rotelnPth}% m, xt ure ves showed a | i near

ur
dependencBr%‘flquﬁg d??tﬁﬁﬁb%dﬂdﬁﬁ%i RH55K 9% wiv). Maxi mal

sol ubi | i t ye¢:8mse b thet estilppdnt.eiche wasreestfi patBebdyyuexdr @pdl ati on of the- -

l'i near regh@%ﬂ&ﬂe’&i&oﬁb@&@%ﬁ@nﬁl@@ ph'y)s:LcEQIE TBreAah@socdym cal cul ated to 25

be about 1@od%'%1$r1v§§% dbsl mm xgeptiopall,y good sol ubility.

In a seconda approac ter actl on- c T omat ography (SI O
was appl | BALEY a§ses tllﬁlﬁe‘??nﬂv@éuﬁa?eraltecsr &ét T"f’ﬁ?‘t/mepéﬁﬂ%ﬂr ddvof TB-A (SEQ ID
NO 40), TBe/Avdriinketer@dRtbl BiG8lpat SEE 4D i) 83pe fEBmAdiagnosis

onwards. The antibody or antibody derivative may be
administered as the.sole treatment or in conjunction with
other. drugs or therapies useful.in treating the condition
35 in guestion. ‘
Az a general proposition, the therapeutically
effective amount of the antibody or antibody derivative



30 H K43R/F681 (SEQ ID NGO 34) and TB-A H F68L (SEQ ID NO 35) ' at a
concentration of 1 ng/m in PBS (50 mM phosphate pH 6.5, 150 mM NaCl). In
this method the protein of interest is imuobilized onto a porous stationary

phase andapag&ﬁg3wpgo a colum. Interactions between tRhe.f ﬁm%ﬁ%ﬂi!e 35
I Mo

phase) and- I'zed protein are detected as shifts in't retention

vol ume. The protein osnotic second virion coefficient B22, mhlch Is a
measure for, internolecular 55 attraction/repulsion, was calculated
according to Tessier, PMet al.. Biophys. J. 2002, 82: 1620-1632 (Tab. 1I).
The nore positive B22, the lower is the internol ecular attraction of the
test protein and, 5. therefore, thH higher is its solubility. Due to the
high. simlarity-of test protein sequences it was assunmed that . B22 val ues
of . the didfienebtrgd alielnBe canthe threcblyasamar.edid meach ot her. 10 Tabl e

(513 T A 74T PR SIS R L B Pliral reml - 78 na na
administrations, with the typical range of antibody used
being about 0.3 to about 20 mg/kg, more preferably about
5 0.3 to about 15 mg/kg, administered daily, for example.
However, other dosage regimens may be useful. The
progregsg of thisg therapy is easily monitored by
conventional techniques.
Articles of Manufacture

+

{
£ 10 In another embodiment of the invention, an
N

article of manufacture is provided comprising a container
which holds the aqueous pharmaceutical formulation of the
present invention and optionally provides instructions
for its use. Suitable containers include, for example,

15 bottles, wvials and syringes. The container may be formed
from a variety of materials such as glass or plastic. An
exemplary container is a 3-20 cc single use glass vial.
Alternatively, for a multidose formulation, the container
may be 3-100 cc glass vial. The container holds the

20 formulation and the label on, or asscciated with, the
container may dindicate directions for use. The article of
manufacture may further include other materials desirable
from a .commercial and user standpoint, including other
buffers, diluents, filters, needles, syringes, and

25 package. inserts with instructions for use.
Generating the antibodies of the present

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

suitable vector plasmids. Once the DNA encoding a VL

35 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



TB-A L_V8B83E H V/9A 6.58 nd nd TB-A Linker QR - HF68L _ 8.2 1.91 0.09
1.59x10-3 5.9x10-5 TB-A H KA3R/'F68I _ 7.8 1.86 0.02 1.28x10-3 3.0x10-4
TB-A HF68L _ 7.8 1.88 0.07 1.06x10-41

WO 2006/131013 PCT/CH2006/000300

35

“starting” sequence can be chosen depending on the number
of alterations desired in the VL and/or VH sequences. A
preferred sequence is the TB-A sequences and its
derivatives, e.g. scFv sequences or Fab fusion peptide

5 sequences, may be chosen as templates for PCR driven
mutagenesis and/or  cloning.

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

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

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

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

N antibodies of the present invention comprise the-

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

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

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



2.9x10-5 TB-A HF68A 7.8 nd nd TB-A HF68VF7O. _ 7.8 nd
F7OL _ 7.8 nd nd Yet anot her relevant feature of the antibodies or

anti body derivatives of the present invention is their 15 high stability.
Protein stalhigigi@s TB-A TB-A H MABL/F681 (SEQ I D NOp3l) J%Oﬁwlol nker &R
H F68L (8E4 I D NG 33), TB-A H K43R/ F681 (SEQ I D NG 34) and [ﬁg "H F68L ( SEQ

nd TB-A H

I D MD.:35) was assessed by determning the tenperature for onset O

unfol ding by circular dichroism?20 and |light'scattering at both 218 and 292
nm (Tab=- 11). In . this .ekperinment TB-A started to unfold at a tenperature
of 53C whereas its derivatives TB-A H M48L/F681 (SEQ I D NO. 131), TB-A Linker
&R H F68L (SEQ ID NO. 33), TB-A 36

N
£

N/
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35

antibody peptide is then fused in frame to the cleavable
signal sequence. This allows the targeting of the
expressed polypeptide to the bacterial periplasm where
the signal sequence is cleaved, The antibody is then
folded. In the case of the Fab fragments, both the VL-Cx
and the VH-CH1l fusions peptides must be linked to an
export signal. The covalent S-S bond is formed at the C-
terminal cysteines after the peptides have reached the
periplasm. If cytoplasmic expression of antibodies is
preferred, said antibodies usually can be obtained at
high vields from inclusion bodies, which can be easily
separated from other cellular fragments and protein. In
this case the inclusion bodies are solubilized in a
denaturing agent such as e.g. guaridine hydrochloride
{GndHCLl) and then refolded by renaturation procedures
well known to those skilled in the art.

Plasmids expressing the scFv or Fab
polypeptides are introduced into a suitable host,
preferably a bacterial, yeast or mammalian cell, most
preferably a suitable E. coli strain as for example JM83
for periplasmic expression or BL2Z1l for expression in
inclusion bodies. The polypeptide can be harvested either
from the periplasm or form inclusion bodies and purified
using standard techniques such as lon exchange
chromatography, reversed phase chromatography, affinity
chromatography and/or gel filtration known to the person
skilled in the art.

The antibodies or antibody derivatives of the

© present invention can be characterized with respect to.

yield, solubility and stability in vitro. Binding
capacities towards TNFa, preferably towards human TNFo,
can be tested in vitro by ELISA or surface plasmon
resonance (BIACore), using recombinant human TNFu as
described in W09729131, the latter method also allowing
to determine the keosr rate constant, which should
preferably be less than 1073s™.

preferred.

Kq values of £10 nM are



56 H K43R/ F68I
i ncreased t hernal

(SEQ ID NO 34) and TB-A H F68L (SEQ I D NO 35) showed
stability (56 and 58C). Al test proteins showed

i rreversi bl e denaturation and precipitated upon unfolding, naking it

i mpossi bl ewlgdofs/Aef1gr M ne the nmelting tenperature. In og@E@EnindssiRiR/r M ne

m dpoint of transition in a reversible process,
guani di ne hydrochl oride (GInHC1),

unf ol ding was 1 nduced with
to keep the unfol ded proteins in solution.

In this approach fluorescence em ssion naxi ma where determined in by 10
fluorinmetry to follow unfolding. In this set-up, TB-A showed agai n good

stability with a mdpoint of transition at 2.07 M GdnHCL.

In line with the

results fromthermal unfolding the 3derivatives TB-A Li nker &R H F68L ( SEQ
I D NO 33) and TB-A | LK43R/ F681 (SEQ | D NG 34% showed 15 increased stability

as di spl ayed with hiHheiivai ¥poiimid 269 t3dHdet
respecti vekyanthialdg ddrivGtabel of yeHecatesas ahvdB:ibrderhviat i ves

denat u-
M48L/ F68I
2.33 M

5
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r

YAf a2 83tiRRfY2. 3 M GdnHCl,

SEQ Onset of

e g, LEUNLEL g\ g e o g Bl A 532 07 M To A )

LI nker R H F68L _ 58

recombinant TNFo exerts a cytotoxic effect towards
cultured mouse L929 fibroblast cells in a concentration-
dependent manner. This TNFo-induced cytotoxicity can be .
inhibited by TNFo neutralizing antibodies (Ddring, 1994).
A preferred ICso value corresponding to a half-maximal
inhibitor concentration is €100 ng ml™.

¢

As TNFo has a proven pathophysiological role

*in various human diseases, in particular inflammatory

disorders, immune and immune-regulated disorders,
infections causing septic, endotoxlc and cardiovascular
shock, neurodegenerative diseases, and malignant
diseases. As TNFo is ‘suspected to play‘a disease-relevant
role in a steadily growing number of additional human
diseases, it is difficult to give a comprehensive list of
indications that also ensures a complete representation
of the spectrum of clinical applications for TNFo
inhibitors in the future. Therefore, the antibodies or
antibody derivatives of the present invention can be
applied to treat the diseases listed in the following
catalogue, which is not to be considered as a complete or
exclusive list. Other diseases not mentioned
specifically, which directly or indirectly are influenced
by TNFu, are also included.

Autoimmune or chronic inflammation:

Chronic and/or autoimmune states of
inflammation in general, immune mediated inflammatory
disorders in general, inflammatory CNS disease,
inflammatory diseases affecting the eye, joint, skin,
mucuous membranes, central nervous system,

gastrointestinal tract, urinary tract or lung, states of .
uvelitis 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



TB-A-QC15.2 56 2.30 MTB-A-QC23.2 58 rid TB-A-H F68A _ rid rid TB-A H

F68V/IF7TOL _rid rid TB-AHF7/OL _nd nd 20
TB-A in human serum human uri ne,

chanber flwodoasi@gssayed by measuring TNFa binding aCt‘*ff/‘?I?ZS?‘;AP"%@Z

after incubation for 3 days at 37C in the respective bo

buffer (TBSTM as a positive control.

The stability of
pig vitreous body fluid and pig anterior

TB- A
I n assay

TB-A was diluted in body fluids to a

final concentration of 10 nM After the incubation period 5 dilution series
of the sanples were assayed by FLISA in order to determ ne the binding
Kd of TB-A (Fig. 11). Wen conparing body fluid sanples with the

const ant

positive control TBSTM sanples, a $hift of the Kd towards higher

concentrations would indicate a decrease of active 10 protein during the

i ncubat i onriperitdd,  ¢stevartexpes meptetivivonsveritigoasdch shift was

det ect abl ge; ddisCayh d¥@nkhajuidia 1amesiirioh sf ubdyw1agthye TB-A remai ned

const ant
15

LRk Dody thul d asgavadue d.g . gl SLabL Ly of the ant i body.

e
in eatures of "h

deri vati vegasthenia gravis, amyotrophic lateral sclerosis,

5
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sarcoidosis, glomerulonephritis, chronic kidney disease,
cystitis, Psoriasis (incl. psoriatic arthritis),

hidradenitis suppurativa, panniculitis, pyoderma

gangrenosum, SAPHO syndrome {synovitis, acne, pustulosis, -

hyperostosis and osteltis), acne, Sweet’s sydrome,
pemphigus, Crohn’s disease (inc¢l. extraintestinal
manifestastations), ulcerative colitis, asthma
bronchiale, hypersensitivity pneumonitis, general
allergies, allergic rhinitis, -allergic sinusitis, chronic
obstructive pulmonary disease (COPD), lung fibrosis,

"Wegéher’s granulomatosis, Kawasaki' syndrome, Giant cell

arteritis, Churg-Strauss vasculitis, polyarteritis
nodosa, burns, graft versus host disease, host wversus
graft reactions, rejection episodes following organ or
bone marrow-transplantation, sytemic and local states of
vasculitis in general, systemic and discoild lupus
erythematodes, polymyositis and dermatomyositis, .
sclerodermia, pre-eclampsia, acute and chronic
pancreatitis, viral hepatitis, alcoholic hepatitis.
Acute inflammation and/or prevention of

postsurgical or. posttraumatic inflammation and pain:

Prevention of postsurgical inflammation in
general, eye surgery {e.g. cataract (eye lens
replacement) or glaucoma surgery), joint surgery (incl.
arthroscopic surgery), surgery at Jjoint-related
structures {e.g. ligaments), oral and/or dental surgery,
minimally invasive cardiovascular procedures (e.g. PTCA,
atherectomy, stent placement), laparoscopic and/or
endoscopic intra-abdominal and gvnecological procedures, -
endoscopic urological procedures (e.g. prostate‘surgery,
ureteroscopy, cystoscopy, interstitial cystitis),
perioperative inflammation (prevention) in general. ,

' Neurological and neurodegenarative diseases:

ni sed anti body



The bi nding properties of all humani sed scFv variants were tested in ELISA
on reconbi nant human TNF(1. 20 The di ssociation constants (K4) for all
variants lay within a range of 0.8 to nore than 10' 000nM There seens to

exi st a reygnsR/sRis el ation between the grade of honol q@pdiBobdiReddyman
acceptor framework and the affinity of the respective binder (Fig. 4A).
Nevert hel ess, sonme 25 TB-A variants containing nmutations towards the TB-B
sequence show affinity | evels towards human TNFa that are conparable to that
of TB-A. Fig. 4B shows two expression yield-inproved derivatives of TB-A
(conpare Fig. 321/2) that exhibit simlar affinities as TB-A when conpared
in 30 ELISA TB- A repf®esents a good conproni se between the
apparent trade-off of expression yield and affinity. In terms of affinity,
no significant diff@lehetndetdisensd h@askhgi®r’'chdimeasrd t he Fab fragnent
format of ydB-1A ves 3%:deLect aldie- (]Qétltﬂ NEkeSNMIN-Jakob The affinity
for TNFa and binding kinetics were also determ ned for TB-A by surface

pl asnon %8 %ESonance (Bl ACore), resulting in a dissociation constant Ka =
0.8 nM an off rateCehckoff = 4.4 x 10-4s-1 and a on rate of k" =5 X

105s-1 M 1. 5Experi n@@hcér—ﬂ-e%%%e@)’é@éé@ib@!téy @g%ay-Adme deanct i on of anti bodi es
or anti bod derivatives in n %)?rt al,i sing TNFa |gﬁ;ﬁ}éo can be tested by

measur i ng-FIRFBRETSH SEREST otoxicERtRA Bl TREESY §%cul tured nouse L929

fi brobl astachexial tlemeatevetiateswar ds human KYM 1 10 nyel osarcona cel I s (Tab.
[11). The humani sed p@QEvo derivatives of Di62 display different efficacies
in the L929 assay a%cut n Fiig. ng Son}_s SCGEvV derelsvatclt\l/%s show | C50

(i nhibitory concentrati 8nart RERTES & 5B ThHE i 5 alies .in the range of
3ng/ M0 vieatdgs bleera Sreschagbhbyefenisli ﬁrtmupgzgahs%fetwts ELI SA data and
results fépmmwaeawz&eaaéaytm et alamysieardLliateand@idcd fdata and L929

results, hoveuet . cory katsdaucely ol U Lhe only 6 i engoe that mich

hi gher concen lons of r “nant consequently al so ‘of the
20 ant agoPidt PRABr 358Gt FerPalo SERRr Uif  eFPERICE RPME I HNaP R heref ore, mainly
used to confdronel02PI)esybts, pdeethehpadic cewpsdrgisapn of test proteins,

pot ency | £ EXALESSer avcallElal e yal ua-BerImldizedyid ol A (ECSOX |
BC50TB-A). In gener%&ftlgowever G5 ues conme agai n higher the 25

cl oser th%uesé?&ugﬁE%s bifRfer 4t §m€tr53rtl &*human acceptor franmework (FW2.3).
Fig. 5 conpares theIpdeeghtyn:of different derivatives of TB-A to block TNFa

i nduced cyt ot oxi Cit patbeual£s RBUSE c;.@%gn%éprgg;s@gt cells. Absorption at
450nm corﬁg3 ate with %ﬁg survival . 30TB-A and the anti-hTNFa I gG
Inflixim PRI A PAr IC50 value in the L929 assay, whereas the potency
of TB-3#t to block h & nEeuladuRERPaget ot oxicity is significantly | ower
(Fig. 5A). \Wen TB- At@l@tby@tdfbgssar@x@@apﬁrmewt hiddsA,for their potenti al

bl ock TINF d ;
T8 3 havl Rty ST A k%%eyftg%ﬁt%ﬂ%*ﬁﬁéfdf“V""“VGS except
2006/ 1310@@@??0&&%‘0@2@@9@0 59

N . In a preferred embodiment of the present

&

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

The present invention also provides a

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

The pharmaceutical composition should

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



Table I'll: Functional properties of TB-A derivatives SEQ Relative potency-
ECNX / ECNTB-A L1929 cells KYM1 cells TB-A 1,0 1.0 TB-A H M48L/F68l _ 1.1
1.6 TB-A L VB3E HV/9A _ nd nd TB-A Linker QR HF68L __ 0.8 1.3

TB- A- QC15. gobosfisine TB-A-Q23.2 1. 32 PCT/CH2006/000300
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prevent the TNFa-related disease 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 animal models,

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

o 10 tpresent invention is a rat model for acute monoarthritis

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

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

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

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

The antibody or antibody derivative of the
present invention may be utilised in any therapy where it
£ is desired to reduce the level of blological active TNFo
T present in the human or animal body. The TNFa may be
circulating in the body or be present at an undesirably
high level localised at a particular site in the body.
The present invention provides modes for systemic as well
as local applications in general, which include, but are

30 not limited. to the following ones: peroral application,
intravenous, subcutaneous, intramuscular, intraarticular,
intravitreal, intradermal, or intraparenchymal injection,
aerosol inhalation, topical application to the skin, to
mucous membranes or to eye, systemic or local release via

35 implantable minipump or local release via implantable
formulation/device allowing for retarded release, topical
application to serosal surfaces, intrathecal or intra-



1.5 TB-A-H F68A 1.14 nd TB-A H F68V/ F7TOL 1.28 nd TB-A H F7QOL 2.7 nd In
line with the ELI SA data, there is no 5 significant difference in the
ability to block TNFai nduced cytotoxicity between the scFv and the Fab
format of - ' 5C). The 1Cso value of the TB-A F S about a
factor of mﬁgﬁféygsthe | CN val ue of the TB-A scFv for alqi{/élrl—‘ /ooh 1
probably as a result of the io higher nolecular mass of the Fab fragrrent
Experi'nment 5. Animal experinments with anti TNEa anti body derivatives
5.-1. Description of experinent 15In order to test for the efficacy of
ESBATech's anti-TNFa anti body derivatives (soFv and Fab) in functionally
neutral i si ng hunman TNFa bioactivit4tin an in vivo situation, a recently
publ i shed rat nodel for acute nonoarthritis was used. This nodel has
ext ensi velani2Q cheen aesteabath by rBodl agpldrdtiat lisadguesulssenBol on et al .
(200), VelciBathob, ccdli 2882 4drsBulethy ol dbiis agjgmleqar thriti s model,

human TNFa 1S | ected intra-articul arl to the neejlomt of mal e
Lewi s rat Earqsnjoéc’éli‘%ﬁaéfc AT FEREL JT@&‘E&S £ e 22EUt RELEBISEL i i ti ng
nonoart hr réismsienfibhe adegestedgronnbtidridarites Caw.beteptanti fi ed by

measur et  Of 49l il Swel hfﬂ%xay”@%; BL S1QQ9k £&) 13496 ey CONsequently,

bi oactivity of respective, TNFa an oni sts can be g gntl f1ed by reduction of
Hi°§

TNFa- i nduE%JcFﬁS& HE- SwePl Phblaa‘ﬁ’d/tGPC edUEEFdh di* | ogi cal paraneters of
i nf |l ammat den.vel@5t2-oubht ended pardddfidreds oExpadamentadm Desi gn

The our r eglasididi e8s eTigoflesianedal - xaBCatNE espectd ye potential of a

representftl ve sckFv anti bod lpresent ative Fab antl body of the series
cal one such as in raartlcu ar injection or top

Y 10 application e.g. into the eye. For both preferred ‘

e applications, the antibody of the present invention needs
to. be in solution.

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

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

20 of TNFo related diseases.

In another aspect the scFv antibodies of the
present invention are used in gene therapy, in particular
in adoptive cellular gene therapy. Autoimmune disorders

N represent inappropriate immune responses directed at

£

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

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

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



15 descri bed above with the marketed anti body Infliximb - (Rem cade(D) to
inhibit bioactivity of human TNFa in an appropriate animal arthritis nodel.
Bol on and col | eagues had shown before that intra-articular application of 10
m crogram gnant human TNFa into the rat knee j, Ql okes an
acut e, Sel?@ﬁ?ﬁﬁ%ﬂ% nonoarthritis that can be quantif?%&lf(%liaéﬁ@ﬁlﬁgrd
macr oscopi ¢ and m croscopi ¢ analysis. Thus this aninmal nodel served as i deal
systemto assess the therapeutic effect of locally applied anti body
derivatives. Two experinments were conpleted in 25 series (Tab. 1V and V). 1)
A basic efficacy study assessing the overall potential of the antibodies to
bl ock human TNFa-i nduced nonoarthr42tis; and 2) A dose . response study
assessing the relative efficacy of the . antibody derivatives anong each
ot her. Baidti-cytokdmesd30iwand tantd biodyndesdwiattiove Srowriesgioven once by
separ at e iy | ; CrL. t ok used was based

p %ﬁ %ﬁkié’fﬁonl?q )Z/L@E%%g% 51999@%' QWe Q18 \Af%\f okb e (ase;

on.the pu cati n and col l'eagues, ereas the range of doses- of
the anti FOtRPIBBIRS sticeBR Wdd Shasetl i avafas e ERT1tcul fife data and
educat ed BmnopuessdigpetThenimepeMhaest=pleesed candute eticarewackor dance wit h

generak ani maL darg,gukdeli nes oM 2006/ 13101 3PCT £112006/ 000300 61 Ani mal s
and husbandry Y I le Lewi s ral%)ﬁa%&? weeks and

. . Young, adult_m ]
175- 200g) - WWEPEL P B S Qa%?ﬁ”dﬁégyt%“tttaéé? 1BL6RY [ cohort) and housed
accor di ngidlavBoy ort eheabnt{ROO4Eor Sexdeple Ratdrolthe 4An2364248: - Cyt oki ne and

anti body dfsbbhlaldQRative is expresAAESLNESI32800e iy tRk-Ng i Nj ections were
performed as descr.ibed b% order not to exceed ..a

Bol on__and col | eagues.
total int%adr CReH vor ?Véﬁagdvﬁﬁtf‘iﬁmkg?p%ﬁ’%ﬁew‘@radﬁ i°F8F, cyt oki nes and
anti bady Werepat leess werkodaistzptl| exbriensi o mepaeatretiant pd- arti cul ar
i nj ecti onsmenaat ebyhgcid. Maergeans. .of 26enonkiveaddndierantJiNFU was i nj ect ed
in 10 m G ql.i tsgg,vspfd hat e- buf f reglsal ine (PBS) and

fi.lter-sterilised asp.
t he respeckfali"'ve dose e(])ffw?%efrlogl ?eé%%%ﬁe\ggr%%zllﬁqu?m\}\%% Thjected in 40
m crol i t ertgPofly| tigr ot erg4lizedd2phBEhatevbiufs epdd(Sdl ichendni mal s treat ed
with intrapeciytonasl kypagdicadphbfdinX i faki cRemircadld Aveme i . p. injected
wth the ti y. . deri I h ryor..to.j i ar injection of
20 thelghuﬁ%r% a?gﬁa%rgﬂ%ﬁle}a{ﬁft\ﬁ%ﬁgfgﬁﬁép e%jr?vt\/‘ihttehjlbg{l%%a%l :tcﬁ arly applied
ant i body I¥S&ESPAEMY . PhECTRIRERLY v IZRET DO HES 2T OPhj ect ed 5 mi nut es
prior to imjeettbwroiofsut bablrumantdNFale. Gontimdseani ablsiivgr o1 nj ected with 10
M cr ol i t efo0f nRBS WidRout; Jgen. TNFa 36341 ddeei HBb(Re, cade(r) used in the
experinments was rchased at an offici al @Mss pharmacy. Anti-human TNFa
speci fi ¢ SOV 8ﬁ§gl‘§‘§ba{’ 1S4 PRAPTHHCUIYER® A SHEPY 32P%03F i ve scFv anti body
framewdr k used as unspecific control antibody in the dose response
experiment were exprgssednd@dckd & 186l branGtpuhtdiednbyrst andard net hods.
Endot oxi nCh%O@E :ili’rg)wnlantl gn_was hel d béelow I0 EU per mITigramprotein in.all
preparati i popol ysacchari de conponent is a potent inducer of
TNFa. SEQ IR&Ghbi Wartf ABrin TNFa was pur chased from 35
PeproTech EC Ltd. 62visaREserRsNGIRyTLOCTHS 0SVaNBT Y QORPGKAPK | mredi ately
bef or gt 8,178k AT Bk 1o R BRIt Soph i ARELL ARGAT Yo
intraarticul arly applied antibody derivative, orf, 1n case of the control

ani mal s, 5"%&FRore the injection of PBS or TNFa, the diameter of the knee
joint to be injectecdEQERD HO:@r Vit mgd TByAmeans of a standard calliper. 48

Bo]yr s after injecti@goBfosBNESKKBEARRSS CTh LR BYIBNivVEBR Sdxk@Nd | mrf‘didaf( ely
efore e [ i nj ected knee
j oi nt Wa;Ll V@%{% E??ﬁ'fn‘%%@é%%ﬂ&gnEkﬁﬁAsgwﬁﬁgﬁ%ﬁéT%@%@d by subtracting
t he vaPueBYERETISEYSAd di amet er neasurenent fromthe value.of the first
di amet er nmeasur enmentef Fing NOG3avid &) TB-B
DIVLTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQORPGKAPK
RLIYSAFNRYTGVPSRFSGSGSGTEFTLTISSLOPEDVAVYYCQQDYNSPRTFGQGT
KLEVKR




Ti ssue processing 1548 hours after injection of TNFa (or PBS in case of
dontrol aninmals) aninmls were euthanieed. At necropsy, injected knees were
separated fromthe foot and thigh, fixed intact by imrersion in 70% et hanol
and proceeggthoddiziss andard hemat oxylin and eosin (HE) 20 ai ni n as
descri bed by g% on gnd col | eagues. Mor phol ogi ¢ anal ysi Cﬁ%H2MWM&%m)
Hi st ol ogi cal scoring analysis for neasurenent of joint inflanmmtion was
performed as described by Bol on and col | eagues. Hi st opat hol ogi cal scoring
criteria for 25 assessnent of joint inflanmtion were applied according to
Bol on and col |l eagues (Fig. 7, 8 and 10). 5.3. Results In a first set of
experinments a 30 representative inyaarticularly applied ESBATech soFv

anti body, TB-A, and the corresponding intraarticularly applied ESBATech Fab
anti body were conparsed £ornd:heiy abids-by to bl ock induction of the acute

o i b Rt caded ALy ARG dndREn AR p AR dee &
20061000@@@K@@NT%EQE?TWWDKFKWRMﬁﬁTBHT%ﬁﬁ%?ﬁﬁﬁ%&ﬁkﬂﬁDﬁﬁhYYWCAR@ﬁ@@P '
TNTi ce( ] i g)pyweBSrivdisEl TOR DOSE(] i Q) 1(n=3) 0 none
5 . . SEQ ID NO:5 VL of FW2.3 ,
DIVLTQSPSSLSASVGDRVTLTCRASQGIRNELAWYQQRPGKAPK
RLIYAGSILQSGVPSRFSGSGSGTEFTLTISSLOPEDVAVYYCQQYYSLPYMFGQGT
KLEVKR
SEQ ID NO:6 VH of FW2.3
10 QVQLVQSGAEVKKPGASVKVSCTA&GYSFTGYFLHWVRQAPGQGL
EWMGRINPDSGDTIYAQKFQDRVTLTRDTSIGTVYMELTSLTSDDTAVYYCARVPRG
TYLDPWDYFDYWGQGTLVTVSS
SEQ ID NO:7 VL of TB L2
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVHYQQORPGKAPK
15 LLIYAGSILQSGVPSRFSGRGYGTDFTLTISSLOPEDVAVYYCQQODYNSPRTFGQGT
KLEVKR
SEQ ID NO:8 VL of TB L3
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDETLTISSLQPEDVAVYYCQQYYSLPYMEFGQGT
20 KLEVKR
. SEQ ID NO:9 VH of TB H2
QVQLVQSGAEVKKPGASVKVSCTASGYTFTHYGMNWVRQAPGKGL
EWMGRINPDSGDTIYAQKFQDRFTFSLETSASTVYMELTSLTSDDTAVYYCARERGD
£ AMDYWGQGTLVTVSS
25 . SEQ ID NO:10 Linker
GGGGSGGGECESGGGESEEEES
SEQ ID NO:11 VL of TB-B R46L
DIVLTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGSGSGTEFTLTISSLOPEDVAVYYCQQODYNSPRTFGOGT
30 KLEVKR
SEQ ID NO:12 TB-AB
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDVAVYYCQODYNSPRTFGQGT
KLEVKRGGGGSGGGGSGEGEESEEEESQVQLVOSGARVKKPGASVKVSCTASGYSFTH
35 YGMNWVRQAPGOGLEWMGWINTYTGEPTYADKFKDRVTLTRDTSIGTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS



2(n=3) 1C none 3(n=3) O TB-A scFIT 180 4(n=3) 10 TB-A soFy 180 5(n=3) O
TB-A Feb antibody 450 6(n=3) 10 TB-A Fab anti body 450 7(n=3) 10 TB-A
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SEQ ID NO:13 TB-BA

DIVLTQSPSSLSASVGDRVILTCTASQSVSNDVVWYQQORPGKAPK
RLIYSAFNRYTGVPSRFSGSGSGTERTLTISSLOPEDVAVYYCQODYNSPRTFGQGT -
KLEVKRGGGGSGGGGSGEGEESGEGGSQVOLVQSGAEBVKKPGASVRKVSCTASGYTFTH

5 YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRFTFSLETSASTVYMELTSLTS

DDTAVYYCARERGDAMDYWGQGTLVTVSS

SEQ ID NO:14 Cx of Fab

TVAAPSVEIFPPSDEQLKSGTASVVCLLNNFYPREAKVOWKVDNA
LOSGNSQESVITEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHOGLSSPVTKSEN

+

/7~ 10 RGEC ‘ : '
N SEQ ID NO:15 CH1 of Fab
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFSEPVIVSWNSGA
_LTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTY ICNVNHKPSNTKVDKKVEPKS
CTS
15 - SEQ ID"NO:16 VI of TB-wt
DIVMTQTPKFLLVSAGDRVTITCTASQSVSNDVVIWYQQKPGQSPK
MLMYSAFNRYTGVPDRFTGRGYGTDFTFTISSVOARDLAVY FCQODYNSPRTFGGGT
KLEIKR
SEQ ID NO:17 VH of TB-wt
20 QIQLVQSGPELKKPGETVKISCKASGYTFTHYGMNWVKQAPCKGL
KWMGWINTYTGEPTYADDFKEHFAFSLETSASTVFLQINNLKNEDTATYFCARERGD
AMDYWGQGTSVTVSS
SEQ ID NO:18 TB-A H K43Q, also named TB-A H43
- , DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVHYQQRPGKAPK

s/ 25 LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLQPEDVAVYYCQODYNSPRTFGQGT
KLEVKRGGGGSGGGEGEIGGEEESGEGESQVOLVOSGARVKKPGASVKVSCTASGYTETH
YGMNWVRQAPGOGLEWMGWINTYTGEPTYADKFKDRETFSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS .

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



Fab anti body 180 8(n=3) O Infliximb(i.a.) 450 9(n=3) 10 Infliximb(i.a.)
450 10(n=3) 10 Infliximab(i.a.) 180 11(n=3) 10 Infliximb(i.p.) 450 12(n=3)
10 Infliximb(i.p.) 180 64 The results obtai ned regarding

treat ment change of knee dianeter (as an ingi¢aig8hsRhos6f f €Cts on
TNFa-induegégfﬁbﬁ?ﬂgmelling) are represented in Fig. 6. Al antibodies

conpl etely bl ocked TNFa-i nduced 5 joint swelling. For evaluation of
treatment effects on joint
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SEQ ID NO:20 TB-A ‘H_F70L/L72R, also named
TB-A H70/72
' DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVHYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDVAVYYCOQODYNSPRTFGQGT
5 KLEVKRGGGGSGGGGSGGGGESGEEGESOVOLVOSGAEVKKPGASVKVSCTASGYTETH
YGMNWVRQAPGKGLEWMGWINTYT GEPTYADKFKDRFTLSRETSASTVYMELT SLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS
' SEQ ID NO:21, TB-A H A76I/S77G, also named
TB-A H76/77 ‘ .

10 ! DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLQPEDVAVYYCOQDYNSPRTFGQGT
KLEVKRGGGGSGGGGSGEGESGEEGSQVQLVOSGAEVKKPCGASVKVSCTASGYTFTH
YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDREFTFSLET SIGTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS

150 ' SEQ ID NO:22 TB-A L L46R, also named TB-A 146
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQORPGKAPK
RLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDVAVYYCQODYNSPRTFGQGT
KLEVKRGGGGSGGGGSGEGGESGEEESQVOLVQSGAEVKKPGASVKVSCTASGYTETH
YGMNWVRQAPGKGLEWMGWINTYTGE PTYADKFKDRFT FSLET SASTVYMELTSLTS

20 DDTAVYYCARERGDAMDYWGQGTLVTVSS

SEQ ID NO:23 TB-A L R65S, also named TB-A L65
DIVMTQSPSSLSASVGDRVTLTCTASOSVSNDVVIWYQORPGKAPK
LLIYSAFNRYTGVPSRFSGSGYGTDFTLTISSLQPEDVAVY YCQQDYNSPRTFGQGT
KLEVKRGGGGSGGGGSGEEESGGGESQVOLVQSGAEVKKPGASVKVSCTASGYTFTH
25  YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRFTFSLETSASTVYMELTSLTS:
DDTAVYYCARERGDAMDYWGQGTLVTVSS
SEQ ID NO:24 TB-A L_Y67S, also named TB-A L67
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVNYQQORPGKAPK
LLIYSAFNRYTGVPSRFSGRGSGTDETLTISSLOPEDVAVYYCQQODYNSPRTFGQGT

30 KLEVKRGGGGSGGGGESGGEESGEEESOVOLVOSGAEVKKPGASVKVSCTASGYTFTH
YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRFTFSLET SASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS ‘

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

35 EWMGWINTYTGEPTYADKFKGREFTFSLETSASTVYMELTSLTSDDTAVYYCARERGD

AMDYWGQGTLVTVSS
SEQ ID NO:26 VL of TB-A with V83F

e

S




I nfl anmati on, histological scoring of HE-stained tissue slides was
performed. Joint inflammtion was scored by the following criteria (see Fig.
7 for representative 10 sobring exanples): Score 0: normnal Score 1:

Mld thicK@Pbagngﬁn§ynovial lining Score 2: Thickeni ng pér&WHiRydoddoo | | Ni ng
and mld inflammation of the sublining 15Score 3: Thickening of synovial

lining and noderate inflammation of the sublining The results
obt ai ned regarding treatnent effects on histopathol ogical inflamrmation
scores are shown in Fig. B. 20Conparable effects of all treatnment on

hi st opat hol ogi cal inflammtion scores were observed. In a
second set of experinents, the relative dose response to the assessed

anti body derivatives was conpared. The representative intraarticularly

appl i ed 25 ESBATech meiirqans diedyc iy 7w sbhesonivesoorukzng

Intraarti I | i ' | onpared with
intraartigﬁ#a#ﬁ§Rgﬁ§V$ﬁgpggg¥l gﬁgg?¥%ﬁgggﬁgggkgﬁﬁ%y§Fna(gfgnicade(r) and an
unr el at ed¥88ER ant i body | acki ng any binding activity to human TNFa:over.. 30

a broader and differsmg rdose: 7aNYecASITBQRaAtRdvoyA h experinment 1, according
oy 2 "R GRS St ot oo g schers
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLQPEDAAVYYCQODYNSPRTFGQG :
KLEVKR
SEQ ID NO:28 VH of TB-A H43/70/71/73/77
OVOLVOSGAEVKKPGASVKYSCTASGY TFTHYGMNWVROAPGQGL
10 EWMGWINTYTGEPTYADKFKDRFTLTLDTSAGTVYMELTSLTSDDTAVYYCARERGD
AMDYWGQGTLVTVSS '
SEQ ID NO:29 VH of TB-A H43/70/71
QVQLVQSGAEVKKPGASVKVSCTASGYTFTHYGMNWVRQAPGQGL
EWMGWINTYTGEPTYADKFKDRFTLTLETSASTVYMELTSLTSDDTAVYYCARERGD
15 - AMDYWGQGTLVTVSS '
SEQ ID NO:30 VH of TB-A
H11/16/43/66/70/71/73/77/93/112
QVQLVQSGAEDKKPGGSVKVSCTASGYTFTHY GMNWVRQAPGQGL
EWMGWINTYTGEPTYADKFKGRFTLTLDTSAGTVYMELTSLTSDDTATYYCARERGD
20 AMDYWGQGTSVTVSS
SEQ ID NO:31 TB-A H M48L/F68I
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVHYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDVAVYYCQODYNSPRTFGQGT
P KLEVKRGGGGSGGGGSGGEGSGEEESQVOLVQSGAEVKKPGASVKVSCTASGYTFTH
S 25 YGMNWVRQAPGKGLEWLGWINTYTGEPTYADKFKDRITFSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVIVSS
SEQ ID NO:32 TB-A L V83E H V79A
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVHYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDEAVYYCQQODYNSPRTFGQGT
30 KLEVKRGGGGSGGGGSGGEGSGGEGESQVQOLVOSGAEVKKPGASVKVSCTASGYTETH
YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRFTFSLETSASTAYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS
SEQ ID NO:33 TB-A Linker G2R H F68L
DIVMTQSPSSLSASVGDRVILTCTASQSVSNDVVWYQQRPGKAPK
35 LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDVAVYYCQOQDYNSPRTFGQGT
KLEVKRGRGGSGGGGSGGGGSGEGESQVQLVQSGAEVKKPGASVKVSCTASGYTFTH



none 2(n=3) 10 none 3:n=3) 10 Unrel ated soFv antibody 180 4(n=3) 10 i TB-A
scFv- anti body 156 5(n=3) 10 TB-A scFv anti body 45 6(n=3) 10 TB- A soFv
anti body 11
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YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRLT FSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS
SEQ ID NO:34 TB-A H K43R/F68I
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
5 LLIYSAFNRYTGVPSRESGRGYGTDFTLTISSLQPEDVAVYYCQODYNSPRTFGQGT
KLEVKRGGGGSGGGGSGGGGSGGGEESQVQLVQSGAEVKKPGASVKVSCTASGYTFTH
YGMNWVRQAPGRGLEWMGWINTYTGEPTYADKFKDRITFSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS :
) SEQ ID NO:35 TB-A H F68L ‘
C 10 DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDVAVYYCQQDYNSPRTFGOGT
KLEVKRGGGGSGGGGSGGGGESGGGEGSQVQLVQSGAEVKKPGASVKVSCTASGYTFTH
YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRLTFSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS
15 SEQ ID NO:36 TB-A H F6BA
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVHYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDVAVYYCQODYNSPRTEFGQGT
KLEVKRGGGGSGGEGESGGGESGGGESQVOLVQSGAEVKKPGASVKVSCTASGYTFTH
YGMNWVRQAPGKGLEWMGHWINTYTGEPTYADKFKDRATFSLETSASTVYMELTSLTS
20 DDTAVYYCARERGDAMDYWGQGTLVTVSS
SEQ ID NO:37 TB-A H_F68V/F70L
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDVAVYYCQQDYNSPRTFGQGT
I KLEVKRGGGGSGGECSCEEESGEGESQVOLVQSGAEVKKPGASVKVSCTASGY TFTH
e 25 YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRVTLSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS
SEQ ID NO:38 TB-A H F70L
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGIDFTLTISSLOPEDVAVYYCQODYNSPRTFGQGT
30 XLEVKRGGGGSGGGGSGGGGSGGEGESQVQLVQSGAEVKKPGASVKVSCTASGYTETH
YGMNWVRQAPGKGLEWMGH INTYTGEPTYADKFKDRFTLSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS
SEQ - ID NO:39 Linker G2R
GRGGSGGGESGEGGSGGGEES
35 SEQ ID NO:40 TB-A
DIVMTQSPSSLSASVGDRVILTCTASQSVSNDVVWYQQRPGKAPK
LLTYSAFNRYTGVPSREFSGRGYGTDFTLTISSLOPEDVAVYYCOODYNSPRTFGOGT



7(n=3) 10 TB-A Fab antibody 156 8(n=3) 10TB-A Feb antibody 45 9(n=3) 10 TB-A
Feb antibody 11 10(n=3) 10 Infliximab (i.a.) 156 11(n=3) 10 Inflixi mb
(i.a.) 45 12(n=3) 10 Inflixi mab
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KLEVKRGGGGSGGGGSGGEGIGGEESQVQLVOSGARVKKPGASVKVSCTASGYTETH
YGMNWVRQAPGKGLEWMGWINTYTGEPT YADKFKDRETFSLET SASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS

5 The invention will be more fully understood
by reference to the following examples. They should not,
however, be construed as limiting the scope of the
invention. All literature and patent citations are

incorporated herein by reference.
¥ ¥

Experiment 1: Construction of scFv antibodies

The starting material for the generation of
15 humanised anti-human TNFa antibodies or antibody
derivatives, such as single-chain fragments (scEv) or Fab
fragments, was the murine monoclonal antibody Di62. The
sequences of the variable region of the light chain and
the heavy chain are disclosed in Ddring et al. (1994,
'20 Mol. Immunol. 31:1059-1067). The properties of this
monoclonal antibody are also discussed in the same

publication. Briefly, Di62 specifically binds to human
TNFa in a concentration-dependent manner. It is a high
P affinity antibody (Kd = 0.4nM) and can block TNFa binding
e/ 25 to its receptor. In addition, Di62 inhibits human TNFo-
induced cytotoxicity in mouse 1929 cells.

) Based on its published sequence Di62 was
constructed in the form of a single-chain antibody
derivative (scFv) in the orientation VIL~linker-VH, in

30 which the linker sequence is composed of four repeats of
four glycine and one serine residue (Gly;Ser),. Herein,
this scFv is referred to as TB-wt, with a VL of SEQ ID
NO:16 and a VH of SEQ ID NO:17.

To humanise this antibody derivative for the

35 purpose of a) render it more similar to human sequences
in order to minimise potential immunogenicity, and b)
render it more stable and soluble, TB~wt CDR sequences



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

TNFa- i nducee Jeyiiorswel 1 ing) are shown in Fig. WO PCT/CH2006/000300 _
2006/ 131013PCT/ CH2006/ 000300 66 The results obtai ned regarding

treatnent effects on histopathol ogical inflanmmtion scores are presented in
Fig. 10. In summary, both the representative ESBATech 5 anti-TNFa scFv and
t he representati ve ESBATech anti-TNFa Fab anti body were highly efficient in
bl ocki ng human TNFa-i nduced nonoarfdritis upon local (intraarticular)

adm ni stration. 10

were grafted on stable and soluble human frameworks (Auf
der Maur et al. (2001), FEBS Lett. 508:407-412; Auf der
Maur et al. (2004), Methods 34:215-224). The human VL~
kappa subgroup I and VH subgroup I were identified as
5 nearest human subfamily. The appropriate acceptor
framework was chosen from a pool of human VL and VH
sequences, selected for advantageous biochemical and
biophysical préperties, such as for example stability,
solubility, and expression properties (Auf der Maur, et =~
- 10 al. (2001), FEBS Lett. 508:407-412; Auf der Maux, et al. ¢
e {(2004), Methods 34:215-224). The isolation and properties.
of these antibody frameworks are described in
WO03097697/BP1506236. From this pool, a single-chain
antibody framework with undefined antigen binding
15 -properties was-identified as suitable acceptor. This
acceptor conszsists of a human VIL-kappa I domain (SEQ ID
NO:14) in combination with a human VHI domain (SEQ ID
NO:15). Herein, this acceptor framework is referred to as
FW2.3. Among 81 VL framework residues, TB-wt and FW2.3
20 share 55 identical amino acid residues, which amounts to
67% identity. Among the 87 VH framework residues, TB-wt
and FW2.3 have 55 identical residues, corresponding to
63% identity. Both single-chain antibody derivatives have
identical CDR lengths, apart from the VH-CDR3, which is
../ 25 longer in FW2.3..The amino acid composition within the
CDR residues is different for both scFvs. Various methods
for the humanisation of antibody variable domains are .
described {Riechmann et al. (1998), Nature 332:323-327;
Padlan, E. A. (1991). Mol. Immunol. 28:489-498; Roguska
30 et al. (1994), Proc. Natl. Acad. Sci. USA 91:969-973;
Gonzales et al. (2005), Tumor Biol. 26:31-43; Ewert, 8.,
et al. (2004), Methods 34:184-199). The minimal approach,
namely the conservative transfer of all mouse CDR loops
from TB-wt onto FW2.3 was carried out first. The resul—
35 ting scFv is: referred to as TB-B and has the VL sequence
of SEQ ID NO:3 and the VH sequence of SEQ ID NO:4. The
. CDR-loops in TB-wt were defined according to the Kabatf-



VWhile there are shown and descri bed presently preferred enbodi nents of the
invention, it is to be distinctly understood that the invention is not
limted thereto but nmay be otherw se variously enbodi ed and prac- 15 ticed
w thin theygearaseis the following claims. 67 dains  percH2006/000300 1+ A
stabl e and sol ubl e anti body or anti body derivative which speci{ically bi nds
TNFu, said antibody or antibody derivative conprising a |ight chain variable
-domain (VL) .being or derived fromthe sequence SEQ ID NO 1 that is
conbined with a heavy chain variable domain (VH) being or derived fromthe
sequence SEQ I D NO 2, wherein in the case of a derived sequence said
sequence has at maximumup to 5 changes within the framework of said VL
domai n and/ or at maxi nmu o pnine ch es within the framework of said VU
domai n, THWMRering SChem@méﬁ@tﬁaﬁ?i% dy 1§S95'nt%e8889cecfer0|%vat ive of claimi1,

wher ei n thetehanges Tofunslarieait Inifaest . not Edf, Akl pdsistti-ons 4, 46, 65, 67,
70, and/ ofez88nanskdhRgashangesnaf cMdindr enatrQnewofg theipaesstions 11, 16, 28,
43, 68, 7 7% 72, Z3, 76, 77, 93 and/or 112. 3. The anti body
or antiboddBtIVat Ve of claim 1, wherein the changes of VL are at one or
nore of the positioMd 4, 46, 65, 67, 70, and/or 83 and the changes of VU are
at one or nore of therposidui-0Bs IshmelRab8nufBerdd;) 68, 70, 71, 72, 73, 76,

77, 79, 93 and/or 1 . _ The antihody or antibody derivative
of anyone of the préé%zd'l r?g?ocf”g? rrss“a’,amlené%?tcﬁmgpéfea?t one of the conversions
| eads to an ami no a€PR3 prédehl’ | (FaBEQRRPRNOUBPEHINN| and/or SEQ ID NO 1 for
Vii. %1 The anti body or antibody derivative of anyone of the
preceding cl ai ns, j nishh | ] 50QNMRLY Ls t he sequence SEQ I D NO
. 8 b . Wgsﬁghgﬁantﬁﬁ%/oldsa gr anattlcglor\,zg% derél)vative of claimb
conprising the VH d6R&¢ n fofHhe @é&ﬁ&n’&‘é‘“@é@ngﬁﬁb@%? 7. The

anti body or anti bodgDeler iRg&t-HV@6 ofkabkai mnbeconprisi-H§0a) VH donmai n deri ved
fromthe sequence SEQ 4 RNDZay Wnes ehAbFH&J sishanged to A L, |, or V.

8. The antjhod r antibody derivative of claimi conprising the VL domain

of the SCdUente™SEQ PP NA™T, TARd THie SUFP dEifaln S1-THE"8equence SEQ ID NO 4.
9. Thésanthillsbdyevidugnef berBiidderi f2am hedd enmpenents shhul@riedi ng clains, -
wher ei n afublseasitnNecaspiicniael dhe efioguetiss CANYRS t:eduipinag | east one of the

CDRs to I [ in the correspondi ng -CDR of the VL sequence SEQ I D
NO. 5 and%‘é‘?“%?rl%gg@ﬁ%tg%ﬁ@e‘nce SEQ ID No: 6 or SEQ I D No: 25, 10.

The antibody or ant PboeR SHesEVELTAE 8f RPHnPOinquiéidi n at | east one of the
CDRs of thweignesipriYh €DRZ: aMlin€DR3idsVsho€DRRD»eomiMniis€BR3 is converted to the
correspondings COR10Lahbe; Ml oseayrncs kbl BN sanaRdsor the VI sequence
$EQ I D No: 25 or SEt% I D, No: 6. . 11, The .anti body or anti body

deri vat | VO CBPAETSITPIEL0 (3 EARRSACRE4EE e TBRGUTRIREY 7% SE0 1D NO B and
t he VH segquéhcéy SEQivBCNGE 2n humans (Gonzalesl2t Fhe @W0bbody or anti body
derivati vemRt sl npE03nidd) t BevMtaisequence FE 1 L2 NSrlcaed the VI sequence

SEQ ID 4, cor. .SEFO | D NO:9,.or SFQ |.D 8 or SE( 29:

3. TheNa%ne’l (f) al(%r Qgﬁ%?%dy 8%??’%8@683-’% coa?%%gwk‘?ﬁl\l&% VL sequence SEQ
B’ NO226 B EE&Q=91W@ﬁ%éW Ne: 4| vageqrietic@csEd) WibhNoR80. 69 -

14. The & bodyirdmiaat tiody sdesf uatingeimiuradgygoine wit shelprecedi ng cl ai s

having a SRGCLETGIAN 8 O WTRR: I0FAG 1 vity. This variankdis € antibody

deri vat'i ve accor to_anyone Of the, precedi, lainms, which is an scFv

din ng c
ant i body.P&i&r &F r?Bt"%ea% P (e heoHT SEBRNET %R BY9% | nker .
16. The sdFpoahtidsody redbrdirageln Rerlai Mhis swimyr esidgisa VL- i nker: - VH
sequenge RhaBGEMRALn the upper core bE. thdhE ®eF¥haNRt bhedy according to claim
15 or 16, \5\(/ner el nE t.he, ]l i nker has, t seqﬂence,SEq I Q NO 10 or is-derived
. es part in the diler Ifiterrace. 15 involved in .
from sai d--'sequence.
. defining the conformation of L-CDR1 and has an influence.
on VH/VL packing.. It was reported that a leucine residue .
is favoured at.this particular position (PCT/US03/19333):. -
35 In contrast to TB~-B, the sciv TB-B L46 retains some TNFo-

specific binding (Fig. 4A; Kgq » 100 nM)).



18. The scFv antibody of claim1l7, wherein at |east one G of said linker is
changed to a nore polar or charged am no aci d. - 19. The scFv
anti body of claim 18, wherein the |inker has the sequence SEQ I D NO 39.
20. The aRr}ébpdysderivative according to anyone of cl app%clnddoodihi ch is a
Fab fragment erein the VL domain is fused to the constant region of a
human | g kappa chain, the VH domain is fused to the CHL.domain of a human
lgG and the two fusion pol ypeptides are connected by an inter-chain
di sul fide bridge. 21. The -scFv anti body or Fab fragnment
according to -anY one of clains'1-20, which is labeled or . chemcally
nodi fied. 22. A DNA sequehce encoding the antibody or antibody derivative
according to any one of clainms_1-20. .70 ._23. A cloning or
expr essi on vect or cgﬁt 8’?%%6% ﬁ‘g%ﬁﬂ %I&%{Joevr?céth%%oﬁibﬁ@g%%g clai m 22.
24. A suiacabiethosinecek| mereafsf oraredxahthoem wexpresds o 9eetor aCcording to
cl ai mk23-ort more olf the .VLZJ%S_J'.EGFS mSMG(éeb!S, CHC7,C|7@i, r%n?d‘}’olrbeﬁ ng a pl’t(:)kal’ yotic
or eukaryoti, g ce inp i-cu c , ye pl a i nsect or a
mamal i anregéfci\“?s Js, 43, P8, 7%’2%[’ 2r§het7%b3J4'or7¥t'h efperlg](ﬁlujg fon of an antibody
or ant b botiyridet i width eechaiassulie aldc ®edihteno ignyebrigedf telag ns 1- 20
conpri si ng-aulyurdmg rof nd e Wastegelp nof2c) ains 24 or 25 under conditions
that allow the synthesis of said ! I | nd overing it from
said culture. ?url:hemori'?.réﬁ%ggélg??%agggnggﬁﬁﬁnﬁ%o%@?&deri vative of any
of cl ai nertiPeddes ®phkbe nRiseeht civention, competitigrg asFRES use of an anti body
or anti badyhdespyiatdsvdeofvanyrofh clcarRmsadd 2k-dbae sthevegdr edaict i on of a :
medi ¢3geHothOfnd Ne et Mol o0la A 8% 8l I AUibEOoflldgnsty ¢ for detection
4)

0
af " TNFu- associ at ed di seases, in particul ar osteodarthritis, uveitis,
i T | ammatSr YRRt dgns dBeeing et al. (1994), 3pl-AlMUHostic or t herapeutic
conposi t ivn18oprd&iing an anti.body of any of claims 1-21 in conbination wth
gophzr maceut i tcal ly qgcg@f?ﬁlree%ﬂi&neﬁts dé:‘@(xdﬁ%”%t?ﬁibxﬁgﬁbﬂ?§nt- Cdla

: conbi nation preparation conprising the anti _of “anyone of clains
121"t ogatiep T o4 PPBALPa ESEBEERA CBHEe THE
2006/ 131(L3ROTE GHEDESG/ 0PORBEG1Rg biophysigdl pHeeegbids nati on preparati on of
cl ai m 30 whepel -y haases it 16OFPO UG thfa it mAtagdiddicdyngpeci fic for TNFa.
32. The ¢ b i p tion, i or . far use as a
medi canenagggwaéﬂ%&ggsfggesa\%gg%% gﬁﬁ%g%%oc% eégéhéap eatrtfr]]rgceuti cal for gene

t her apeutiiegEi et IR BPRESSN PRIASTS PaRE? g hugpihigds VL and '34. Use of
any of thel ¥Ybmanhtd.or Vii sequences specified in anyone of clains 1-20 in an

expresgi on vector. g, variddtsAelabl e AgeQuUsspharmaceutical formul ation
conprisin uti (,:alll y effective amount of anlﬁinti body or anti body

derivati ugfigl%'a%%ecfé?% verizat 15 cempyct &d e 8P™#4bphi | i zati on, an
acet at e bBufofieTBf4 amnabotied ptada Sylvsiaboserifies LinkessuisEaciant and a pol yol ,
wherei n tfg1bpryadmatdhenv atksia £08 ebly] ngsemeund of rsofk um chloride .

(SEQ ID NO:12). The second variant, TB-BA, is the reverse

of the first variant, namely, the VL domain from TB-B in

combination with the VH domain of TRB-A (SEQ ID NO:13).

s

s 25
Additional variants were generated by

systematic mutagenesis of TB~A. Fig. 1 shows a sequence
comparison of the VL and VH sequences of TB~A and TB-B. A

30 total of 14 framework residues differ between TB-A and
TB~B (asterisks). Only five of them, VL residues 4 and
70, and VH residues 28, 71, and 73 show only minor
.differences -in size and property and therefore were not
considered for mutagenesis‘at this point. The following

35 framework positions-were replaced with the corresponding
amino acid from TB-B. These single or double mutants of
TB-A are as follows:



36. The fornulation of claim35 which is isotonic. 37. The
formulation of claim35 or 36 which is stable at a tenperature of about 2-8
C for at |east one year. 38. The formul ati on of anyone of clainms 35
to 37 whi ctvoizesstseabe following freezing and thaw ng ofpdfiendfydogt i On. 72
39. The formul ation of anyone of clainms 35 to 38 which is stable at about 30
C for at least one nonth. 40. The fornul ati on of anyone of clains 35 to 39
wherein the polyol is a non-reducing sugar. 41. The fornul ati on of anyone of
claims 35 to 40 wherein the non-reducing sugar is trehal ose. 42. The

formul ati on of anyone of clainms 35xt0 41 wherein the non-reduci ng sugar is
sucrose. 43. The fornulation of anyone of clains 35 to 42 wherein the

anti body ig_gnanti body$q4 agmentlnterface 44 ey frer ﬁ@l]:@gtl on of claim43
wherein the antibody fragnent is a sckFv. he forrru |on of anyone of

clai ms 35°F0" 4%%wherei i1 he ant PHbTY ltﬂorﬁ’dgHTN Q48 NQ’ Yt ormul ati on of
anyone of TBHAiHT9/35 t 0 FASL MiP R h ousestlalyipe VAt aSRQarI]DeN@tZPre of about 2-8 C

f,\f]r at |§‘@§1A tmt/)ygarswﬂ st—ﬁf@te oheémﬁg Q? of s@nyengo of1) fcl ali msb35tt8 iGt
ereln ,icbody concentrati.o e for ati o rom abou 0
about ﬂgﬁﬁ% 48. Thgn}fcpbr mul atlf’g?l anyonen%%Q éPaﬁ%’sﬁ?)S to 47 wherein the
surf act an[i’BTZS I&5pol ysoR e. outer J@opTHe f 635AIIT&t YO 30f cl ai m 44 wherein
the scFy binds.siNEa. WO 2006/ 1340d3RCHCHi20064410G3080:24)

Many factors can influence the immunogenicity
of an antibody or antibody derivative (Gonzales et al.
. 10 (2005), Tumor Biol. 26:31-43). To further reduce the non- '
i human content of the variable regions of the humanised
TB-A scEFv, the murine CDR2 and CDR3 loops of VL and
murine CDR2 loop of VH were exchanged with the corres-

&
¢

ponding human CDR loops from FW2.3. The resulting

15 constructs herein are referred to as TB L2 (SEQ ID NO:7),
TB L3 (SEQ ID NO:8), and TB_H2 (SEQ ID NO:9), respective-
ly. .

The cDNAs encoding the murine single-chain

version of the monoclonal antibody Di62, and the two

20 humanised versions TB-B and TB~A were generated by gene
synthesis (www.genscript.com). All the point mutations in
the other variants (TB-B L46, TB-A H43, TB-A H67, TB-A
H69/71, TB-A H75/76, TB-A L46, TB-A L65, TB-A L67, TB-A
V83F, TB-A V83A, TB-A D66G) were introdiced by PCR-driven

25 site~-directed mutagenesis following standard cloning

procedures. Exchange of the murine CDR loops of TB-A with
the human CDR loops from FW2.3 was accomplished using PCR
and state of the art cloning procedures. The cDNA
encoding all the VH TB-A variations as disclosed in SEQ
30 ID NO:28, SEQ ID NO:29, and SEQ ID NO:30 were realized by
complete gene synthesis.
Some further preferred TB-A are disclosed in
SEQ ID NO: 31 to SEQ ID NO: 38. These antibodies were
found to be particularly stable and soluble, as shown
35 Dbelow in Table I,



73 50. The formul ati on of anyone of clains 35 to 49 wherein the
acetate is present in an anount of about 5-30 nmM 51. The fornul ation
of claim50 wherein the acetate is present in an amount of 10-30 nmM

52. The faygwdogtdeis of anyone of claims 49 to 51 furtheprr@IRichsing 2

preservati ve. 53. The formulation of claimb52 wherein the
preservative is benzyl al cohol. 54. The fornul ati on of anyone of
claims 49 to 53 wherein the antibody is present in an anmount of about 30-50
ng/ m . 55. The formulation of claimb54 wherein the buffer is 10-30 nM

sodi um acetate at pH 5, the polyol js trehalose in an ampbunt of about 2-10%
w v, the surfactant is poI ysorbate in an am)unt of about 0.01-0.1%v/v,
wherein the fornul aélﬁﬁan %Ip“ ses gl cohol as a preservative
and wherein the forfufatf on |r§g@? &%t & e?a? (e of about 2-8 C for at
| east twoexmassion vectorSEor Aerapiashie @ﬁomﬁﬁoac%%r% CORPri sing a contai ner

hol di ng a(stable @ﬂl&@oummﬂr Mac ephah Gl . fﬁé’cﬂﬂﬁc&t eon IEpRi.sing a
therapeuti cally effgctl am)unt f an_a t| {hehr&tl body derivative of

oy 2o o010 y
anyone of clainms 1 cred % i 0 I'Zation, an acetate
buf f er 5f r@?ﬁla’bbme%)HSKFFsst cﬁ%&beg EBDOV&SHIPGF a?@tréﬁﬁp%ﬁna poI yol , wherein
the fornurad isen Ih@fﬁiéswéré%rﬁ‘drfa}tbﬂgaéirﬂbllmbw@f se0dbten Qlilgaei de.

3791 7 7 T E > Te St abl e and sol ubl e
ant i bodi Eéhal_lﬁhl %rjt $Rﬁ%#4 I@lf% f&%ggé %QSA‘?&E]&%%$0> Patent|n version
3.3 <210>r9giep195 amlslma;zﬁ% ]WPa<2l1%BlraWbF$$ dihgl sedpailec223> derivative of
TB-B <220§eﬁ7&2&ﬁaM/\T_§Bﬂ.§bF&m&aﬁ.ﬂ} ((H)O&p redid=dl tédsyhe lFeryal Met Thr G n

?ﬁﬁ e g‘?xﬁ t22hi k8l dehs @!u?t %f%&ang' (gcélx 181035, AsPr & 9 p¥al, Thr Leu Thr Cys

human constant domains were ampllfled by PCR from a human
spleen cDNA library and resulted in the sequence SEQ ID
NO:14 for ck~ and SEQ ID NO:15 for CHI.

15 - - . Experiment 2: Expression, production and

stability of humanised scFv or Fab antibodies
Plasmids encoding TB-wt, its humanised

derivatives, or Fab fragments were introduced into a
suitable E. coli strain (e.g. JM83) for periplasmic

20 expression. The scPFv variants were also expressed as
inclusion bodies, for example in the BL21 E. coli strain.
Functional single-chain antibodies were obtained by
refolding of inclusion bodies and subsequent purification

o by, for example, gel filtration.

Se 25 The expression yields upon periplasmic
expression of the scFvs ranged between 0.5 mg up to 12 mg
per litre culture under standard laboratory cultivation
conditions (dYT medium, with approx. 3 hours induction:
time at 30°C, shaking at 200 rpm) with conventional

30 shaking flasks. In general, we cbserved that, as expected
from our previous analysis of frameworks selected for
stability and solubility (Auf der Maur, et al. (2004),
Methods 34:215-224), the closer the sequence of a
humanised derivative is to the sequence of the acceptor

35 framework (FW2.3), the higher is the yield obtained upon.
expression in bacteria. For example, the yield cbtained
from expression of TB-B is far better than that obtained



202530 Vval Vval Trp Tyr An Gn Arg Pro Gy Lys Ala Pro Lys Leu Leu lle
354045 Tyr Ser Ala Phe Asn Arg Tyr Thr Ay Val Pro Ser Arg Phe Ser Gy
505560 Arg Ay Tyr Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gn Pro

65707580 Gy dsm3¥p Ala Val Tyr Tyr Cys G n A n Asp TyerAsHoceiosllf © Arg
859095 Thr Phe Ay Gn Ay Thr Lys Leu Ju val Lys Arg 100105 <210> 2 <211>

117 <212> PRT <213> artificial <220> <223> derivative of TB-B <220> <221>
VH TB- A <222> (1)..(117) 3791 _7_7_10_ST25 <400> 2 G'n Val Gn Leu Val Gn
ser Ay Ala Qu Val Lys Lys Pro Ay Ala 151015 Ser Val Lys Val Ser cys Thr
Ala ser Ay Tyr Thr Phe Thr H's Tyyy 202530 Ay Met Asn Trp Val Arg. G n Ala
Pro Ay Lys Ay Leu Gu Trp Met 354045

from expression of TB-A. In accordance with these
findings, reducing the number of differing amino acid.
residues present in TB-A had a positive effect toward the
expression yields (Fig. 3A) .

5 Another important characteristic of the antibodies or
antibody derivatives of the present invention is their
solubility. Fig. 3B shows the superiority of the
framework TB-A over the donor framework (TB-wt) in terms
of solubility in phosphate buffered saline. In analytical

P 10 gel filtration, TB-A mSigrates predominantly in a monomer ’

e/ state (peak at 70ml) whezxeas TB-wt shows a strong
tendency to form aggregates (peak at 50ml). In addition
to that, maximal solubility of TB-A and certain
derivatives thereof was assessed by PEG precipitation

15 (Athat DH.. et al. JBC. 1981, 256;23. 12108-12117}.
Briefly, the apparent scolubility of test proteins was
measured in the presence of polyethylene glycol 3000
(PEG3000). Solubility curves were determined by measuring
protein concentration in the supernatant of centrifuged

20 protein-PEG300 mixtures. All curves showed a linear
dependence of log S (mg/ml) on PEG3000 concentration (%,
w/v) . Maximal solubility (Spax) - of a test protein was
estimated by extrapolation of the linear regression
towards 0% PEG (Tab. I). For TB-A was Smx calculated to

25 Dbe about 70 mg/ml. All test proteins showed exceptionally

good solubility. In a second approach a method called
self-interaction-chromatography (SIC) was applied to
assess intermolecular attraction / repulsion of TB-A (SEQ
ID NO:40), TB-A Linker GZR H_F68L (SEQ ID NO:33), TB-A

30 H K43R/F68I (SEQ ID NO:34) and TB-A H F68L (SEQ ID NO:35)
at a concentration of 1 mg/ml in PBS (50 mM phosphate pH
6.5, 150 mM NaCl). In this method the protein of interest
is immobilized onto a porous stationary phase and packed
into a column. Interactions between the free (mobile

35 phase) and.immobilized protein are detected as shifts in
the retention veolume. The protein osmotic second virion .

coefficient By, which is a measure for intermolecular
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I[l'e Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Ala Asp Lys Phe 505560 Lys
Phe Thr Phe Ser Leu GQu Thr Ser Ala Ser Thr Val Tyr 65707580 Met G u
ser Leu Thr ser Asp Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg GQu

AswoAb@/ 1Bz Asp Tyr Trp Gy G n Gy Thr Leu 10G6kqa380¢v@bsed r Val
115 <210> 3 <211> 108 <212> PRT <213> human-nuri ne <220> <221>

<222> (1)..(108) <400> 3 Asp Ile Val Leu Thr Gn Ser Pro Ser Ser Leu
Ser, val @y 151015 Asp Arg val Thr Leu Thr Cys Thr Ala ser G n ser
Asn Asp 202530 Vval val Trp Tyr Gn Gn Arg Pro Gy Lys Ala Pro Lys
Il e 354045 Tyr Ser Al a PhesAsn Arg Tyr Thr Ay Val Pro Ser Arg Phe
505560 Ser Ay Ser Gy Thr Au Phe Thr Leu Thr Ile Ser Ser Leu G n

attraction/repulsion, was calculated according to
Tessier, PM et al.. Biophys. J. 2002, 82: 1620-1632 (Tab.
I). The more positive By, , the lower is the
intermclecular attraction of the test protein and,
.therefore, the higher is its solubility. Due to the high.
similarity of test protein sequences it was assumed that
By values of the different proteins can be directly
compared to each other.

Table I: Solubility features of TB-A derivatives ¥
Sequence B X Log Spax Boo value (SIC)
TB-A ' 7.8 |1.84 + 0.13 |-24.5x107* + 3.8x107*
TB-A H_MASL/F6ST  |7.8 |nd Ind
TB-A L_V83E H VI9A |4 55 |pg nd
23;28iinker_G2R 8.2 |1.91 * 0.09 |1.59%x107® £ 5.9x107°
TB-A HwK43R/F681 7.8 |1.86 + 0.02 |1.28x107° * 3.0x10™
TB-A H*F68L: 7.8 |1.88 % 0.07 |1.06x107* £ 2.9x10°°
TB-A H_.F68A 7.8 | nd nd

| TB-A H_F68V/F70L ' |7.8 |nd nd
TB-A H_F70L ) 7;8 nd nd

Yet another relewvant feature of the antibodies or
antibody derivatives of the present invention is their
high stability. Protein stability of TB-A, TB-A
H_M48L/F6BI (SEQ ID NO: 31), TB-A Linker GZR H_F68L (SEQ
ID NO:33), TB-A H_K43R/F6SI (SEQ ID NO:34) and TR-A
"H_F68L (SEQ ID NO:35) was assessed by determining the
temperature for onset of unfolding by circular dichroism
and lighflscattering at both 218 and 292 nm (Tab. II). In
this ekxperiment TB-A started to unfold at a temperature
of 53°C whereas its derivatives TB-~A H_M48L/F68I (SEQ ID
NO!31), TB~A Linker G2R H_F68L (SEQ ID NO:33), TB-A



65707580 A u Asp Val Ala Val Tyr Tyr Cys G n Gn Asp Tyr Asn Ser pro Arg
859095 Page 2 3791 7 7 10 5725 Thr Phe Gy Gn @y Thr Lys Leu GQu Val Lys
Arg 100105 <210> 4 <211> 117 <212> PRT <213> human-muri ne <220> <221>

VH TB- B <3¢83006431015( 117) <400> 4 G n Val G n Leu val Gpgirft‘ifzo(@ob(os@d a Gu val

Lys Lys Pro Ay Ala 151015 Ser Val Lys Val Ser Cys Thr

Phe Thr
Gu Trp Met; 354045 Ay Trp Ile Asn Thr Tyr Thr Ay Gu Pro Thr Tyr Ala Asp
Lys Phe 505560 Lys Asp Arg val Thr Leu Thr Arg Asp Thr Ser Ile Gy Thr Val

Tyr 65707580 Met G u Leu Thr Ser Lgu Thr Ser Asp Asp Thr Al a Val

859095

5
a 10
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HMK43R/F68I (SEQ ID NQ:34) and TB-A H_F68L (SEQ ID NO:35)
showed increased thermal stability (56 and 58°C). All
test proteins showed irreversible denaturation and
precipitated upon unfolding, making it impossible to -
determine the melting temperature. In order to determine
midpoint of transition in a reversible process, unfolding
was ‘induced with guanidine hydrochloride (&dnHCl), to
keep the unfolded proteins in solution. In this approach
fluorescence emission maxima where determined in by
fluorimetry to follow unfolding. In this set-up, TB-A
showed again good stability with a midpoint of transition
at 2.07 M GdnHCl. In line with the results from thermal
unfolding the derivatives TB-A Linker G2R H F68L (SEQ ID
NO:33) and TB-A H _K43R/F68I (SEQ ID NO:34) showed
increased stability as displayed with higher midpoints of
transition, 2.33 and 2.3 M GdnHCl, respectively.

Table II: Stability features of TB-A derivatives

SEQ . Onset of denatu- | [GdnHCl] at midpoint
ration[°C] of transition

TB-A 53 2.07 M

TB-A H MASL/F68T 58 nd

TB-A L_V83E H_V79A | 4 nd

TB—A.Linker_GZR 58 2.33 M

H_F681L

TB-A-QC15.2 56 2.30 M

TB-A-0QC23.2 58 nd

TB-A~H_F68A - Ind .- | nd

TB-A H_F68V/F70L nd nd

TB-A H_F70L nd ' nd

The stability of TB-A in human serum, human
urine, plg vitreous body fluid and pig anterior chamber
fluid was assayed by measuring TNFo binding activity of

a Ser dy Tyr Ser
H's Tyr 202530 Ay net Asn Trp val Arg An Ala Pro Ay Gn Gy Leu

Tyr Tyr Cys



Ala Arg Qu Arg Gy Asp Ala Met Asp Tyr Trp Ay A n Ay Thr Leu 100105110

val

Thr

Val ser Ser 115 <210> 5 <211> 108 <212> PRT <213> human <220> <221>

vL/ FW2. 3 <222> (1)..(108) <400> 5 Asp Ile Val Leu Thr A n Ser Pro Ser Ser

Leu
dy
Arg
Ser
Leu
Gn
Lys

Ser
Ile
Pro
Ay
Thr
Tyr
Arg
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Ao 8REk1Mals Gy 151015 Asp Arg val Thr Leu Thr pyYsm¥odofse Ser G n
Arg Asn A u 202530 Page 3 3791 7_7_10_ST25 Leu Ala Trp Tyr ‘G n Gn
Gy Lys Ala Pro Lys Arg Leu Ile 354045 Tyr Ala Ay Ser Ile Leu Gn
Val Pro Ser Arg Phe Ser Ay 505560 ser Ay Ser @y Thr du Phe Thr
Ile Ser ser Leu Gn Pro 65707580 G u Asp val Ala Val Tyr Tyr Cys Gn

Tyr Ser Leu Pro Tyr 859095,Met Phe Ay A n @y Thr Lys Leu G u Val
100105 :

TB-A after incubation for 3 days at 37°C in the
respective body fluid or in assay buffer (TBSTM) as a
positive control. TB-A was diluted in body fluids to a
final concentration of 10 uM. After the incubation period
dilution series of the samples were assayed by ELISA in
order to determine the binding constant Kgq of TB-A (Fig.
11} . When comparing body fluid samples with the positive
control TBSTM samples, a shift of the Kg towards higher
concentrations would indicate a decrease of active
protein during the incubation period. In our experiments, '
however, no such shift was detectable, indicating that
the amount of fully active TB-A remained constant in
every body fluid assay due to a high stability of the
antibody.

Experiment 3: Binding features of humanised
antibody derivatives

The binding properties of all humanised scFv
variants were tested in ELISA on recombinant human TNFPu.
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 TNFo and binding kinetics
were alsoc determined for TB-A by surface plasmon



<210> 6 <211> 124 <212> PRT <213> human <220> <221> VH FW2. 3 <222>
(1)..(124) <400> 6 Gn val Gn Leu Val Gdn Ser Ay Ala Qu Val Lys Lys Pro
Gy Ala 151015 Ser Val Lys Val Ser Cys Thr Ala Ser Ay Tyr Ser Phe Thr Ay

Tyr 20253%@mﬁ/gﬁb|13Hi s Trp Val

Arg An Ala Pro Gy d np&ruab®yosdsed Trp Met

354045 Gy Arg Ile Asn Pro Asp Ser Ay Asp Thr Ile Tyr Ala A n Lys Phe
505560 G n Asp Arg Val Thr Leu Thr Arg Asp Thr Ser Ile @y Thr Val Tyr
65707580 Met G u Leu Thr Ser Leu Thr ser Asp Asp Thr Al a Val
859095 Ala Arg Val Pro Arg Ay Thr Tyr Leu Asp Pro Trp Asp Tyr Phe Asp

100105110 Tyr Trp Ay G@n Ay Thr dgeu Val Thr Val Ser Ser 115120 <210> 7
<211> 108 3791 _7_7_10_ST25 <212> PRT
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resonance [(BRIACore), resulting in a dissociation constant
Ke = 0.8 nM, an off rate of keser = 4.4 x 107%s™ and a on

rate of kop = 5 x 10%s7M™%.

Experiment 4: L8929 cytotoxicity assay

The function of antibodies or antibody derivatives in
neutralising TNFa in vivo can be tested by measuring
inhibition of cytotoxicity of TNFa towards cultured mouse
1929 fibroblasts or alternatively towards human KYM-1
myelosarcoma cells (Tab. III). The humanised scPFv ¢
derivatives of Di62 display different efficacies in the
L1929 assay as shown in Fig. 5B. Some scFv derivatives
show IC50 (inhibitory concentration to achieve 50%
inhibition) wvalues in the range of 5ng/ml, whereas others
had no effect in the 1929 assays. ELISA data and results
from the 1929 assay do not always correlate. KYM-1 data
and L929 results, however, correlated nicely with the
only difference that much higher concentrations of
recombinant human TNF and consequently also of the
antagonist where reguired to see an effect. KYM-1 was,
therefore, mainly used tc confirm L8929 results. For
direct comparison of test proteins, potency is expressed.
as a relative value normalized to TB-A (ECs0X / ECsoTB-A).
In general, however, IC50 values become again higher the
closer the sequence of a binder is to the human acceptor
framework (FW2.3). Fig. 5 compares the potency of
different derivatives of TB-A to block TNFa induced
cytotoxicity towards mouse 1929 fibroblast cells.
Absorption at 450nm correlates with cell survival.

" TB-A and the anti-hTNFo IgG Infliximab® show
a similar ICsp value in the L929 assay, whereas the
potency of TB-wt to block human TNFo induced cytotoxicity
is significantly lower (Fig. 5A). When TB-A derivatives
are compared with TB-A for their potential to block TNFo
induced cytotoxicity, most of these derivatiﬁes except

TB-H43 have a .reduced efficacy in the L9209 (Fig. 5B).

Tyr Tyr Cys



<213> artificial <220> <223> derivative of TB-A <220> <221> VL/TB L2 <222>
(108) <400> 7 Asp Ile vVal Met Thr A n ser Pro ser Ser Leu ser Ala Ser
Gy 151015 Asp Arg val Thr Leu Thr Cys Thr Ala Ser G n Ser Val
Asp 202530 Val Vval Trp Tyr Gn Gn Arg Pro Ay Lys Ala Pro Lys Leu Leu Ile
Ile Leu Gn Ser Gy val Pro ser mfggﬁ/moey

(1)..

Val

354045 Tyrwblsussh019€r

505560 Arg Ay Tyr Gy Thr Asp Phe Thr Leta Thr Ile Ser Ser

108 <212> PRT <213> artificial <220> <223> derived from TB-A

giu
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Table III: Functional properties of TB-A derivatives

Ser Asn

Leu
65707580 G u Asp Val Ala Val Tyr Tyr Cys G n G n Asp Tyr Asn Ser
859095 Thr Phe Ay Gn Ay Thr Lys Leu Qu val Lys Arg 100105 <210> 8 <211>

Pro Arg

Sﬁg ’ Relative potency:

ECsoX / ECsTB-A
1.929 cells K¥M~1 cells

TB-A 1.0 1.0

TB-A H M48L/F68I 1.1 1.6

TB-A L_V83E H_V79A nd ~ Ind

TB-A Linker_G2R H_F68L  |0.8 1.3

TB-A-QC15.2 1.37 1.5

TB-A-QC23. 2 1.32 | 1.5

TB-A-H_F68A , 1.14 , nd

TB-A H_FB8V/FT0L 1.28 nd

TB-A H_F70L 2.7 nd

In line with the ELISA data, there is no
significant difference in the ability to block TNFo-
induced cytotoxicity between the scFv and the Fab format
of TB-A (Fig. 5C). The ICsy value of the TB-A Fab format
lies about a factor of two above the ICyy value of the TB-

" A scFv forﬁat (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 orderAto test for the efficacy of
ESBATech’s anti-TNFa antibody derivatives (scFv and Fab)
in functionally neutralising human TNFo bioactivity in an
in vivo 31tuatlon, a recently published rat model for
acute monoarthrltls was used. This model has extensively
been described by Bolon and colleagues (see Bolon et al.
(2004), Vet. Pathol. 41:235-243). Briefly, in this animal
arthritis model, human TNFa is injected intra-articularly




<220> <221> vL/TB L3 <222> (1)..(108) <400> 8 Asp Ile val net Thr @ n Ser
Pro Ser
Al a ser

Lys Al a

Tyr Thr

Thr. Leu
An dn

Val Lys

deri vati
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ser Lea Ser Ala ser val @y 151015 Asp Arg val Thr Lea Thr Cys Thr
G n Ser Val Ser Asn Asp 202530 val Val Trp Tyr Gn Gn Arg Pro Ay

Prowoyesizaas Lea |11 e 354045 3791 _7_7_10_5725 Tyscra&izofy/@oddhe Asn Arg
Gy Val Pro Ser Arg Phe Ser Ay 505560 Arg Ay Tyr @y Thr Asp Phe
Thr Ile Ser Ser Leu An Pro 65707580 G u Asp VvVal Ala Val Tyr Tyr Cys
Tyr | Tyr Ser Leu Pro Tyr 859095 Met Phe Ay G n Ay Thr Lys Leu Qu
Arg 100105 <210> 9 <211> 117 <212> PRT <213> artificial <220> <223>
ve of TB-A <220> <221> VB/gfB_H2 <222> (1)..(117)

into the knee joint of male Lewis rats. Injection of
human TNFx leads to an acute, self-limiting monoarthritis
in the injected joint. Arthritis can be quantified by
measurement of joint swelling and histological scoring.
Consequently, biocactivity of respective TNFu antagonists
can be gquantified by reduction of TNFo-induced joint
swelling and/or reduction of histological parameters of
inflammation.

5.2. Materials and Methods ¢

Experimental Design

The curreht studies were designed to examine
the respective potential of a representative scFv
antibody and a representative Fab antibody of the series
described above with the marketed antibody Infliximab-
(Remicade®) to inhibit biocactivity of human TNFo in an
apﬁropriate-animal arthritis model. Bolon and colleagues
had shown before that intra-~articular application of 10
microgram of recombinant human TNFo into the rat knee
joint provokes an acute, self-limiting monoarthritis that
can be gquantified by standard macroscopic and microscopic
analysis. Thus this animal model served as ideal system
to assess the therapeutic effect of locally applied
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 TNFou-induced monoarthritis; and 2) A dose
response stﬁdy 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 ée;l culture data and educated
guessing. The experiments were conducted in accordance
with general animal care guidelines. ‘



<400> 9 Gn Val Gn Leu Val Gn Ser Ay Ala Qu Val Lys Lys Pro Ay Al a
151015 Ser Val Lys Val Ser Cys Thr Ala Ser Ay Tyr Thr Phe Thr His Tyr

202530 Ay Met ASn Trp Val

354045 G ywdy Bod/dsedsn Pro Asp Ser Gy Asp Thr Ile Tyr ' Phe
505560 G n Asp Arg Phe Thr Phe Ser Leu Qu Thr Ser Al a Pgée]?C%)EG/@gﬁmTyr

65707580 Met A u Leu Thr Ser Leu Thr Ser Asp Asp Thr Al a Val
859095 Ala Arg u Arg Ay Asp Ala Met Asp Tyr Trp Gy Gn Ay Thr Leu
100105110 Vval Thr Val Ser Ser 115 <210> 10 <211> 20 <212> PRT <213>
artificial linker 3791 _7_7_10_ST25 <220> <223> artificial linker sequence

<220> <221> d yci ne-Serine Linker

Ser Gy Gy Gy Gy, 3 Ynd Yufay Ser GY

S
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Young, adult male Lewis rats (6-7 weeks and
175-200g) were randomly assigned to treatment groups ‘
(n=3/cchort) and housed according to Bolon et al. (2004},
Vet. Pathol. 41:235-243.

Cytokine and antiboedy instillation

Anaesthesia and cytokine injections were
performed as described by Bolon and colleagues. In order
not to exceed-a total intraarticularly injected volume of
50 micrbliter, cytokines and antibody derivatives were
instilled in two separate intra-articular injections
whereby the 10 micorgrams of recombinant human TNFa was
injected in 10 microliter of filter-sterilised phosphate-
buffered saline (PBS) and the respective dose of the
respective antibody was injected in 40 microliter of
filter-sterilised phosphate-buffered saline. Animals
treated with intraperitoneally applied Infliximab/
Remicade® were i.p. injected with the antibody
derivatives 3 hours prior to intra articular injection of
the human TNFo, In all animals treated with intraarticu-
larly applied antibody treatments, the respective
antibody dose was injected 5 minutes prior to injection
of the human TNFwx. Control animals were injected with 10
microliter of PBS without human TNFo

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 TNFx.

Recombinant human TNFo was purchased from
PeproTech EC Ltd.

Arg Gn Ala Pro Gy Lys Ay Leu Qu Trp Met

Tyr Tyr Cys

<222> (1)..(20) <400> 10 dy Ay Ay Gy



151015 Ay Ay Ay Ser 20 <210> 11 <211> 108 <212> PRT <213> artificial
<220> <223> derivative of TB-B <220> <221> VL/TB-B R46L <222> (1)..(108)
<400> 11 Asp Ile Val Leu Thr G n Ser Pro Ser Ser Leu Ser Ala Ser Val Qy

151015 AspwdrgosMaioidhr Leu Thr Cys Thr Ala Ser G n Ser péalciBie/ 006300 Asp
202530 Vval Vval Trp Tyr Gn Gn Arg Pro Ay Lys Ala Pro Lys Leu Leu lle

354045 Tyr Ser Ala Phe Asn Arg Tyr Thr Ay Val Pro Ser Arg Phe Ser Gy
505560 ser Gy Ser Ay Thr Gu Phe Thr Leu Thr Ile ser ser Leu Gn Pro
65707580 A u Asp Val Ala Val Tyr Tyr Cys G n Gn Asp Tyr Asn Ser Pro Arg
859095 Thr Phe Ay Gn @y Thr Lys,Jeu Qu Val Lys Arg 100105 <210> 12 <211>
245 <212> PRT <213> artificial <226> <223> scFV , human-nurine with

artificial |inker . .
Measurement of joint diameter

Immediately before the injection of the
respective, intraperitoneally or intraarticularly applied
antibody derivative, ox, in case of the control animals,

5 before the injection of PBS or TNFa, the diameter of the
knee joint to be injected was determined by means of a
standard calliper. 48 hours after injection of TNFu (or
PBS in control animals) and immediately before
euthanisation of the animals, the diameter of the
/™ 10 injected knee joint was determindd again and joint
swelling was calculated by subtracting the value of the
second diameter measurement from the value of the first
diameter measurement (Fig. 6 and 9).
Tissue processing
15 ) 48 hours after dnjection of TNFa (or PBS in
case of c¢ontrol animals) animals were euthanised. At
necropsy, injected knees werehseparated from the foot and
thigh, fixed intact by lmmersion in 70% ethanol and
proceeded for standard hematoxylin and eosin (HE)
20 staining, as described by Bolon and colleagues.
Morphologic analysis
Histological scoring analysis for measurement
of joint inflammation was performed as described by Bolon
AN and colleagues. Histopathological scoring criteria for

P

“~ 25 assessment of joint inflammation were applied according
to Bolon and colleagues (Fig. 7, 8 and 10).

5.3. Results
In a first set of experiments a
30 representative intraarticularly applied ESBATech scFv
antibody, TB-A, and the corresponding intraarticularly
applied ESBATech Fab antibody were compared for their
ability to block induction of the acute monoarthritis
with intraarticularly and intraperitoneally applied
35 Infliximab/Remicade® according to Table IV:



Page 7 3791 7 7 _10_sT25 <220> <221> TB-AB <222> (1)..(245) <223>
VL(TB-A)-linker-vH(TB-B) <400> 12 Asp Ile Val nmet Thr Gn Ser Pro Ser Ser
Leu Ser Ala Ser Val @y 151015 Asp Arg Val Thr Leu Thr cys Thr Ala Ser G n
Ser Val sewoAsk/ARiR3 202530 Val Val Trp Tyr A n G n Arg g2haci3o¥sde¥so Al @ Pro
Lys Leu Leu Il e 354045 Tyr Ser Ala Phe Asn Arg Tyr Thr Gy Val Pro Ser Arg
Phe Ser Ay 505560 Arg Ay Tyr Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu
Gn Pro 65707580 G u Asp val Ala val Tyr Tyr cys Gn G@n Asp Tyr Asn Ser Pro
Arg 859095 Thr Phe Ay Gn Gy Thr Lys Leu Qu val Lys Arg Ay Ay Ay Gy
100105110 ser Ay Ay Ay Ay ser Jy Ay Ay Ay Ser Ay Gy Gy Ay Ser
115120125 G n val dn Leu val An ser Ay Ala Qu Val Lys Lys Pro Ay Al a
130135140Ta§)6\1re \I/%I: :I[_g/s Val Ser e%és Thr Al a S;fr Gy Tyr Ser Phe Thr His Tyr

ection sch experiment

GROUP TNFo (ug) in PBS INHIBITOR DOSE (ug)

1 (n=3) 0 ‘none

2 (n=3) 10 none

3 (n=3) ) . TB-A scFv 180

4 (n=3) 10 TB-A SCEFV 180

5 (n=3) 0 : TB-A 450
£ ' Fab antibody f
R - ey 10 TB-A 150

Fab antibody

7 (n=3) 10 TB-A 180
Fab antibody

8 (n=3) 0 . Infliximab (i.a.

) | 450
9 (n=3) 10 Infliximab (i.a.) |450
10 (n=3) 10 Infliximab (i.a.) |180
11 (n=3) 10 Infliximab (i.p.) | 450
12 (n=3) 10 Infliximab (i.p.) [180




145150155160 Ay nmet Asn Trp Val Arg Gn Ala Pro Ay An Gy Leu Qu Trp Mt

165170175 Ay Trp Ile Asn Thr Tyr Thr Ay Qu Pro Thr Tyr Ala Asp Lys Phe
180185190 Lys Asp Arg Val Thr Leu Thr Arg Asp Thr ser Ile Ay Thr Val Tyr

195200205 ¥efa06d/id1dsgu Thr Ser Leu Thr Ser Asp Asp Thr Al& I yr Cys
210215220 Ala Arg Qu Arg Gy Asp Ala Met Asp Tyr Trp gly/@r?o%g{)@so hr Leu

225230235240 3791 7 7 10 _ST25 val Thr val Ser Ser 245 <210> 13 <211> 245
<212> PRT <213> artificial <220> <223> scFv, human-nurine with artificial
| i nker <220> <221> TB-BA <222> (1)..(245) <223> VL(TB-B)-linker-vH(TB-A)
<400> 13 Asp Ile Val Lea Thr G n S&r Pro Ser Ser Lea Ser Ala Ser val Qdy

The results obtalned regarding treatment
effects on change of knee diameter (as an indicator of"
effects on TNFa-induced joint swelling) are represented
in Fig. 6. All antibodies completely blocked TNFo-induced

5 Jjoint swelling.

For evaluation of treatment effects on joint
inflammation, histological scoring of HE-stained tissue
slides was performed. Joint inflammation was scored by
the following criteria (see Fig. 7 for representative

el ” ’
7 10 scoring examples): '

e Score 0: normal
Score 1: Mild thickening of synovial lining
Score 2: Thickening of synovial lining and
mild inflammation of the sublining
15 Score 3: Thickening of synovial lining and
moderate inflammation of the sublining
The results obtained regarding treatment
effects on histopathological inflammation scores are
shown in Fig. 8.
20 Comparable effects of all treatment on
histopathological inflammation scores were observed.
In a second set of experiments, the relative
dose response to the assessed antibody derivatives was-
- compared. The representative intraarticularly applied
e 25 ESBATech scFv antibody TB-A and the corresponding
intraarticularly applied Fab antibody of experiment 1
were compared with intraarticularly and intraperitoneally
applied Infliximab/Remicade® and an unrelated scFv
antibody lacking any binding activity to human TNFa over
30 a broader and different dose range as compared with
experiment 1, according to Table V.



151015 Asp Arg Val Thr Lea Thr Cys Thr Ala ser G n ser val ser Asn Asp
202530 val val Trp Tyr Gn Gn Arg Pro Gy Lys Ala Pro Lys Arg Lea Ile
354045 Tyr Ser Ala Phe Asn Arg Tyr Thr Ay val Pro Ser Arg Phe Ser Ay
505560 Seég’@z%g/?ﬁf'li‘g y Thr Gu Phe Thr Lea Thr |le Ser pSgicabfiidnsds Pro
65707580 u pval Ala Val Tyr Tyr Cys G n Gn Asp Tyr Asn Ser Pro Arg
859095 Thr Phe Ay Gn Ay Thr Lys Leu Qu Val Lys Arg Ay Ay Ay Gy .
100105110 ser Ay Ay Gy Ay ser Ay dy Ay Ay ser Ay Ay Gy dy Ser
115120125 G'n Val Gn Leu Val Gn Ser Ay Ala Au Val Lys Lys Pro Ay A a
130135140 ser val Lys val ser cys g’gw Ala Ser Ay Tyr Thr Phe Thr His Tyr
145150155160 Ay nmet Asn Trp Val Arg Gn Ala Pro Ay Lys Ay Leu Gu Trp net
165170175 Ay Trp Ile Asn _Thr Tyr Thr Gu Pro Thr_Tyr Ala Asp Lys Phe
180185190 3791_7_7}?@&31&5]EV§CBé%PA%%Léﬁeeﬁﬁ?lﬁﬁap r Leu Gu Thr Ser Ala
Ser Thr Val Tyr 195200205

GROUP TNFx (pg) in PBS INHIBITOR DOSE (ug)T
1 (n=3) 0 none
2 (n=3) 10 none
3 [n=3) 10 Unrelated scFv 180
antibody
4 (n=3) . 10 TB-A scFv 156
s ' antibody *
o 5 (n=3) 10 TB-A scFv 45
antibody '
6 (n=3) 10 TB-A sCFV 11
antibody
7 {n=3) - 10 TB-A Fab 156
antibody
8 (n=3) 10 TB-A Fab 45
- antibody
9 (n=3) 10 TB-A Fab i1
antibody
10 (n=3) 10 Infliximab 156
(i.a.)
11 (n=3) . 10 Infliximab 45
P (i.a.)
o 12 (n=3) 10 Infliximab 11
(i.a.)
13 (n=3) 10 Infliximab 156
(1.p.)
14 {n=3) 10 Infliximab 45
‘ {i.p.)
15 (n=3) 10 - Infliximab 11
(i.p.)

The results obtained regarding treatment
5 effects on change of knee diameter (as an indicator of -
effects on TNFo~induced joint swelling) are shown in Fig.
9.



Met Gu
Ala Arg
val Thr
c- kappa
Phe Ile
val cys
Val Asp
Asp Ser
Al a Asp
Leu ser

Leu Thr Ser Leu Thr ser Asp Asp Thr Ala Val Tyr Tyr
Qu Arg Ay Asp Ala Met Asp Tyr Trp Ay Gn Ay Thr
val Ser Ser

oS B

Leu Leu Asn Asn Phe Tyr

<222> (1)..(1205) <400> 14 Thr Val

202530 Pro Arg Gu Ala Lys v

Asn; Ala Leu A n Ser 354045 Ay Asn Ser An G u Ser Va

cfth
Ser Asp u G n 151015 Leu Lys Serﬁéﬁy fﬁ

Cys 210215220

Leu 225230235240
245 <210> 14 <211> 106 <212> PRT <213> hunmn <220> <221>
6/%0S00Ser Val

r Ala ser Val
A@n Trp Lys

al
Thr

Au dn

Lys Asp Ser Thr 505560 Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys

Tyr A u Lys 65707580 Hi s L&g val Tyr Ala cys Gu va
e

ser Pro 859095 Val Thr Lys

15 <211> 105 <212> PRT <213> hupman <220>

15

S

The results obtained regarding treatment
effects on histopathological inflammation scores are
presented in Fig. 10.

In summary, both the representative ESBATech
anti-TNFx scFv and the representative ESBATech anti-TNFo
Fab antibody were highly efficient in blocking human
TNFo-induced monoarthritis upon local (intraarticular)
administration.

i ¥

While there are shown and described presently
preferred embodiments of the invention, it is to be dis-
tinctly understood that the invention is not limited
thereto but may be otherwlise variously embodied and prac-
ticed within the scope of the following claims.

Thr

Hs An Gy
r Phe Asn Arg Ay G u Cys 100105 <210>



<221> CH1 of human 1gG <222> (1)..(105) <400> 15 3791 _7_7_10_5T25 Al a ser
Thr Lys Ay Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys 151015 Ser Thr Ser

Gy @y Thr Ala Ala Leu Gy Cys Leu Val Lys Asp Tyr 202530 Phe ser

val Thr Vi OE@E{I;&B% Asn ser Gy Ala Leu Thr Ser 354045p,&-gY@lsobdzi Thr Phe

Pro Ala va Ser Ser Ay Leu Tyr ser 505560 Leu ser ser val

d

Val

val Pro Ser Ser Ser Leu Ay Thr @ n Thr 65707580 Tyr Ile Cys Asn Val
Lys Pro ser;Asn Thr Lys Val Asp Lys 859095 Lys val Qu Pro Lys Ser Cys Thr

Ser 100105 <210> 16 <211> 108 <212>

u Pro

Thr
Asn H s

PRT <213> nuri ne <220> <221> VL/ TBwt

<222> (1)..(108) <400> 16 Asp Ile y_? Met Thr G n Thr Pro Lys Phe Leu Leu
hr

Val Ser Ala Ay 151015 Asp Arg Val

ser Asn Asp

Claims

1. A stable and soluble antibody or antibody

derivative which specifically binds TNFo, said antibody

or antibody derivative comprising a light chain variable

domain (VL) being or derived from the sequence SEQ ID

NO:1 that is combined with a heavy chain variable domain

{(VH) being or derived from the sequence SEQ ID NO:2,

wherein in the case of a derived sequence said sequence

has at maximum up to 5 changes within the framework of

said VL domain and/or at maximum up to nine changes
within the framework of said VH domain. .

2. The antibody or antibody derivative of
claim 1, wherein the changes of VL are at one or more
the positions 4, 46, 65, 67, 70, and/or 83 and the
changes of VH are at one of the positions 11, 16, 28,
68, 70, 71, 72, 73, 76, 77, 93 and/or 112.

3. The antibody or antibody derivative of
claim 1, wherein the changes of VL are at one or more
the positions 4, 46, 65, 67, 70, and/or 83 and the
changes of VH are at one or more of the positions 11,
28, 43, 48, 68, 70, 71, 72, 73, 76, 77, 19, 93 and/or
112.

4. The antibody or antibody derivative of
anyone of the preceding claims, in which at least one
the conversions leads to an amino acid present in SEQ
NO:3 for VL and/or SEQ ID NO:4 for VH.

5. The antibody or antibody derivative of
anyone of the preceding claims, wherein the VL domain
comprises the sequence SEQ ID NO: 1,

of

43,

of -

16,

of

‘ID

Ile Thr Cys Thr Ala Ser G n Ser Val



202530 val Vval Trp Tyr An Gn Lys pro Gy Gn ser Pro Lys nmet Leu net
354045 Tyr ser Ala Phe Asn Arg Tyr Thr Gy val Pro AS Arg Phe Thr Ay 505560
Arg Ay Tyr Gy Thr Asp Phe Thr Phe Thr Ile Ser Ser Val Gn Ala 65707580 d u

Asp Leu AlwgoVads/13iis Phe cys G n G n Asp Tyr Asn ser ProdiéEh
Gy Ay dy Thr

A

Lys Leu Qu Ile Lys Arg 100105 3791 _7_7 _10_ST

&?ﬁ%o Thr Phe

5 <210> 17

<211> 117 <212> PRT <213> nurine <220> <221> vH TBwt <222> (1)..(117) <400>

17 Gn lle Gn Leu Val

Thr val

&

Gn Ser Ay Pro Qu Leu Lys Lys Pro dy G u 151015

Lys Ile Ser Cys Lys Ala Ser Ay Tyr Thr Phe Thr His Tyr 202530 dvy
met Asn Trp val Lys Gn Ala Pro Ay Lys Gy Leu Lys Trp Met 354045

6. The antibody or antibody derivative of
claim 5 comprising the VH domain of the sequence SEQ ID
NO:2.

7. The antibody or antibody derivative of
claim 5 comprising a VH domain derived from the sequence
SEQ ID NO:2, wherein F68 is changed to A, L, I, or V.

8. The antibody or antibody derivative of
claim 1 comprising the ¥1 domain of the sequence SEQ ID
NO:11, and the VH domain of the sequence SEQ ID NO:4.

9. The antibody or antibody derivative of
anyone of the preceding claims, wherein at least one
amino acid residue is converted in at least one of the
CDRs to a residue present in the corresponding CDR of the
VL sequence SEQ ID NO:5 and/or the VH sequence SEQ ID
No:6 or SEQ ID No:25.

"10. The antibody or antibody derivative of
claim 8, wherein at least one of the CDRs of the group VL
.CDR2, VL CDR3, VH CDR2 or VH CDR3 1s converted to the
corresponding CDR of the VL sequence SEQ ID NO: 5 and/or
the VH sequence SEQ ID No:25 or SEQ ID No:6.

11. The antibody or antibody derivative of
claim 10 with the VL sequence SEQ ID NO:7 or SEQ ID NO:8
and the VH sequence SEQ ID NO:2.

12. The antibody or antibody derivative of
claim 10 with'the VL sequence SEQ ID NO:1 and the VH
sequence SEQ ID NO: 4, or SEQ ID NO:9, or SEQ ID NO:28 -or
SEQ ID NO:29. '

13. The antibody or antibody derivative of
claim 10 with the VL sequence SEQ ID NO:26 or SEQ ID
NO:27 and the VH sequence SEQ ID NQ:30. .



Ay Trp Ile Asn Thr Tyr Thr Gy GQu Pro Thr Tyr Ala Asp AS Phe 505560 Lys
GQu Hs Phe Ala Phe Ser Leu Qu Thr Ser Ala Ser Thr val Phe 65707580 Leu G n
Ile Asn Asn Leu Lys Asn G u Asp Thr Ala Thr Tyr Phe Cys 859095 Ala Arg G u

Arg Ay AspoAbr/idRis Asp Tyr Trp Ay G n Ay Thr Ser 100tqadghloswabsed hr val
ser Ser 115 <210> 18 <211> 245 <212> PRT <213> artificial <220> <223> scFv,

human-murine with artificial |inker <220> <221> TB-A H43 <222> (1)..(245)

<223> scFv vL(TB-A)-linker-VH TB-A K43Q <400> 18 Asp Ile val net Thr Gn

Sér " Pro Ser Ser Leu Ser Ala Ser val Ay 151015 Asp Arg val Thr Leu Thr cys
Thr Ala ser A n ser val ser Asn Asp 202530 3791 _7_7_10_ST25

14. The antibody or antibody derivative of
anyone of the preceding claims having a specificity to
human TNFo.

15. The antibody derivative according to
anyone of the preceding claims, which is an scFv antibody.
wherein the VL and VH domains are connected by a linker.

P ’ ' 16.-The s¢Fv antibody according to cliim 15
comprising a VL-linker-VH sequence arrangement.

17. The scFv antibody according to claim 15
or 16, wherein the linker has the sequence SEQ ID NO:10

- or is-derived £from said--sequence.
18. The scFv antibody of claim .17, wherein at
least one G of said linker is changed to a more polar or

charged amino acid.

"~ 19. The scFv antibody of claim 18, wherein
the linker has the sequence SEQ ID NO:38.

20. The antibody derivative according to

anyone of claims 1-14, which is a Fab fragment wherein
the VL domain is fused to the constant region of a human
Ig kappa chain, the VH domain is fused to the CH1 domain
of a human IgG, and the two fusion polypeptides are
connected by an inter~-chain disulfide bridge.

21. The -scFv antibody or Fab fragment
according to any one of claims 1-20, which is labeled or .
chemically modified.

22. A DNA sequence encoding the antibody or
antibody derivative accdrding to any one of claims 1-20.



Val val Trp Tyr Gn Gn Arg Pro Gy Lys Ala Pro Lys Leu Lea Ile 354045 Tyr
Ser Ala Phe Asn Arg Tyr Thr Ay Val Pro Ser Arg Phe Ser Ay 505560 Arg Ay
Tyr Ay Thr Asp Phe Thr Lea Thr Ile Ser Ser Lea A n Pro 65707580 G u Asp Val

Al a Val Twyobys 1683 G N G n Asp Tyr Asn Ser Pro Arg 859Q9amhissdtbgo Ay G n
Gy Thr Lys Lea Gu Val Lys Arg dy Ay Ay @y 100105110 Ser Ay Ay Gy

Ay Ser dy Ay dy dy Ser dy Ay @Ay Ay Ser 115120125 G n Val G n Lea
Val Gn Ser Gy Ala Qu Val Lys Lys Pro Ay Ala 130135140 Ser Val Lys Val
Ser Cys Thr Ala Ser Ay Tyr Thr Phe Thr His Tyr 145150155160 Ay Met Asn Trp
Val Arg Gn Ala Pro Ay Gn Gy Leg Gu Trp Met 165170175 Gy Trp Ile Asn
Thr Tyr Thr Ay GI u Pro Thr Tyr Ala Asp Lys Phe 180185190 Lys Asp Arg Phe
Thr Phe Ser Leu EQ Ala Ser Thr Val T‘y 195200205, Met A u Leu Thr
Ser Lea Thr Ser Asp2 A OnAF‘& ORISR PSR P40 5% a Arg Gu Arg
Ay Asp Atz mid $@<:p1e‘ﬁycle Tepor@ipgGa @aimTRAZ. Leu 225230235240 Val Thr val ser
ser
24. A suitable host cell transformed with an

expression vector according to claim 23.

25. The host cell of ‘claim 24, being a
prokaryotic or eukaryotic cell, in particular an E. coli,
yeast, plant, insect or a mammalian cell.

e ’ ¢

26. A method for the production of an
antibody or antibody derivative molecule according to any
one of claims 1-20 comprising culturing of the host cell
of claims 24 or 25 under conditions that allow the
synthesis of said antibody molecule and recovering it
from said culture.

27. The antibody or antibody derivative of

any of claims 1-21 as a pharmaceutical.

28. The use of an antibody or antibody
derivative of any of claims 1-21 for the production of a
medicament for the treatment of or as an in vitro

diagnostic for detection of TNFu-associated diseases, in

particular osteocarthritis, uveitis, inflammatory bowel
disease.

29, A diagnostic or therapeutic composition
comprising. an antibody of any of claims 1~21 in
combination with a pharmaceutically acceptable carrier,

diluent or excipient. : ‘

30. A combination preparation comprising the
antibody of anyone of claims 1-21 together with at least

a second compound.



245 <210> 19 <211> 245 <212> PRT <213> artificial <220> <223> scFv,

human- mar i ificial linker <220> <221> TB-A H/70

3791 7 7 1\&65%%%@2% (1)..(245) <223> scEv VL(TB- A)-liééi'(%ﬂ“?@?%“"
F70L/L72R) <400> 19 Asp |le Val Met Th G n Ser Pro Ser ser Leu Ser Ala Ser
Val dvy 151015 Asp Arg val Thr Leu Thr Cys Thr Ala ser G n Ser val Ser Asn

Asp 202530 val val Trp Tyr Gn Gn Arg Pro Gy Lys Ala Pro Lys Lea Lea Ile
354045 Tyr ser Ala Phe Asn Arg Tyr Thr Ay val Pro Ser Arg Phe Ser Ay

505560 Arg Ay shyr Tﬁeyclmlﬁscao% srrgggr}%nmrf Ligiwefo Ser Lea Gn Pro
65707580 A u Asp val Ala val Tyr rrcys Gn Gn Asp Tyr Asn Ser Pro Arg

859095 ThrvwiRlyeig yhd gea@ng ?Fhmp@yrsd lisu n@luaIVa-?Intl_l@@dZ&r gre¥ifidy Ay Ay
for TNFa.

32. The combination preparation of claim 30

or 31 for the use as a medicament.

33. The vector of claim 23 as a
pharmaceutical for gene therapeutical applications in

humans and/or in animals

PN 34. Use of any of the VL and/or VH sequences
specified in anyone of claims 1-20 in an expression

vector.

35. A stable aqueous pharmaceutical
formulation comprising a therapeutically effective amount
of an antibody or antibody derivative of any of claims 1-
21 not subjected to prior lyophilization, an acetate
buffer from about pH 4.8 to about 5.5, a. surfactant and a
polyol, wherein the formulation lacks a tonicifying

amount of sodium chloride

36. The formulation of claim 35 which is

ligotonic.

37. The formulation of claim 35 or 36 which
is stable at a temperature of about 2-8° C for at least

orne year.

38. The formulation of anyone of claims 35 to
37 which is stable following freezing and thawing of the

formulation.



100105110 ser dy Ay Ay Gy Ser dy dy Ay Ay Ser dy dy Ay dy ser
115120125 G | . Gn Leu Val Gn Ser Ay Ala G u val

130135140 @9&%@@5 Val Ser Cys Thr Ala Ser Gy Tyr Thfci@%?’"ﬂ%“wr
145150155160 Ay met Asn Trp val Arg G2n Ala Pro Ay Lys Gy Lea Qu Trp Mt
165170175 Ay Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Ala Asp Lys Phe

180185190 Lys Asp Arg Val Thr Phe ser Leu Qu Thr Ser Ala Ser Thr Val Tyr
195200205 Met A u Leu Thr ser Lea Thr Ser Asp Asp Thr Ala val Tyr Tyr cys

210215220 Al a 9g_l_hr vg{) ﬁ%l%%pgﬁ\IS&%@%lA? %ryﬁjor;r %255 Ly dn @y Thr Lea

225230235240 Va er ser <210> 20 <211> 245
<212> PRT X21B83chris fétikdle a22@bowt2233 §cfyr dtudmashuen@enamitth artifi ci al
i nker

40. The formulation of anyone of claims 35 to

39 wherein the polyol is a non-reducing sugar.

41. The formulation of anyone of claims 35 to

40 wherein the non-reducing sugar is trehalose.

42, The formulation of anyone of claims 35 to

41 wherein the non-reducing sugar 1s sucrose.

N 43. The formulation of anyone of claims 35 to

42 wherein the antibody is an antibody fragment.

44, The formulation of claim 43 wherein the

antibody fragment is a scFv.

45. The formulation of anyone of claims 35 to

44 wherein the antibody binds TNF«.

46. The formulation of anyone of claims 35 to
45 which is stable at a temperature of about 2-8° C for at

least two years.

47. The formulation of anyone of claims 35 to

46 wherein the antibody concentration in the formulation

ig from about 0.1 to about 50 mg/ml.

48. The formulation of anyone of claims 35 to

47 wherein the surfactant is a polysorbate.

49. The formulation of claim 44 wherein the

scFv binds TNFo.



<220> <221> TB-A H70/ 72 <222> (1)..(245) <223> scFv VL(TB-A)-linker-VH(TB-A
F7OL/ L72R) _<400> 20 Asp Ile val Met Thr Grt Ser Pro Ser _Ser Lea Ser Ala ser
Val Ay 15?61%00@61%9 Val Thr Leu Thr Cys Thr Al a ser GPCILEH206/0083)0 Agpy
Asp 202530 Val Vval Trp Tyr Gn Gn Arg7Pro Ay Lys Ala Pro Lys Leu Leu lle
354045 Tyr Ser Ala Phe Asn Arg Tyr Thr Ay val Pro Ser Arg Phe Ser Ay
505560 Arg Ay Tyr Gy Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu G n Pro
65707580 G u Asp val Ala Val Tyr Tyr Cys G n A n Asp Tyr Asn Ser Pro Arg
859095 Thr Phe Gy .&.n hr.Lys leu G u \Val L Gy Ay dy Ay
100105110 Ser &y’ A el gty v e §F ety oy ay ser
115120125 @ rwhesdei@ nhéemcatalte@in Seesddty 1Al an Giupwal offysbbys Pro Ay Al a
130135140 Ser \@] Lys Val ser Cys Thr Ala Ser Gy Tyr Thr Phe Thr His Tyr
145150155180° &'y '"Met ASn Trp Val Arg Gn Ala Pro Gy Lys Ay Leu Gu Trp Met
165170175

51. The formulation of claim 50 wherein the

acetate 1s present in an amount of 10-30 mM.

52. The formulation of anyone of claims 49 to

51 further comprising a preservative.

53. The formulation of claim 52 wherein the

preservative is benzyl alcchol.

54. The formulation of anyone of claims 49 to
53 wherein the antibody is present in an amount of about

30-50 mg/ml.

55. The formulation of claim 54 wherein the
buffer is 10-30 mM sodium acetate at pH 5, the polyol is
trehalose in an amount of about 2-10% w/v, the surfactant
is polysorbate in an amount of about 0.01-0.1% v/v,
wherein the formulation further comprises benzyl alcohol
as a preservative and wherein the formulation is stable

at a temperature of about 2-8° C for at least two years.

P , C
N’ 56. An article of manufacture comprising a

container holding a stable agqueous pharmaceutical
formulation comprising a therapeutically effective amount
of an antibody of antibody derivative of anyone of claims
1-21, not subjected to prior lyophilization, an

acetate buffer from about pH 4.8 to about 5.5, a
surfactant and a polyol, wherein the formulation lacks

a tonicifying amount of sodium chloride.



Ay Trp Ile Asn Thr Tyr Thr Gy GQu Pro Thr Tyr Ala Asp Lys Phe 180185190
Lys Asp Arg Phe Thr Lea Ser Arg G u Thr ser Ala ser Thr Val Tyr 195200205
3791 7 7 10 _sT25 Met G u Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr
Cys 210215220 Ala Arg Gu Arg Ay Asp Ala Met Asp Tyr Trp Ay Gn Ay Thr
Leu 225230235240 Val Thr Val Ser3§§i;2451§%ﬁgﬁ 21 <211> 245 <212> PRT <213>
artificial <220> <223> scFygpqlwgBn-mduiidie with artificial |inker <220> <221>
TB- A H76/ 77 <222> (1)..(245) <223> scFv VL(TB-A)-1linker-vH(TB-A A761/ S77G
<400> <210>As BSBATeCaG I\/bt Thr G n ser Pro Ser ser Leu Ser Ala Ser val Qy

202530108 SRy prargb ety Ao B BT IVRINTC (Ts Cou Leu 11e
35404513 $B(D13Ata Phe Asn Arg Tyr Thr d y Val Pro Ser Arg Phe Ser Ay
<160> 40

<170> PatentIn version 3.3

<210> 1

<211> 108

<212> PRT

<213> artificial

<220>
<223> derivative of TB-B

<220>
<221> VL/TB-A
<222> (1)..(108)

<400> 1

Asp Ile val Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Leu Thr Cys Thr Ala Ser Gln Ser val Ser Asn Asp
20 25 30

val val Trp Tyr Gln Gln Arg Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Sgr Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
5 55 60

) Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
£ 65 70 75 80

Vi’

Glu Asp val Ala val Tyr Tyr Cys GIn GIn Asp Tyr Asn Ser Pro Arg
85 90 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg
100 105

<210> 2

<211> 117

<212> PRT

<213> artificial

<220>
<223> derivative of TB-B

<220>
<221> VH/TB-A
<222> (1)..(117

Page 1



505560 Arg Ay Tyr Ay Thr Asp Phe Thr Leu Thr Ile ser ser Leu Gn Pro
65707580 G u Asp Val Ala val Tyr Tyr Cys A n Gn Asp Tyr Asn Ser Pro Arg
859095 Thr Phe Ay Gn Ay Thr Lys Leu Qu Val Lys Arg Ay Ay Ay Ay
100105110 ser dy Ay Ay Gy Ser dy dy Ay Ay ser Ay dy Ay dy Ser
115120125 G n Val G n Leu Val dn,§er; G yyArgsGu Val Lys Lys Pro Ay Al a
130135%4d4® Ser val Lys Val Ser Cys Thr "ATaser Ay Tyr Thr Phe Thr His Tyr
145150155160 3791 _7_7 10 ST25 Ay Met Asn Trp Val Arg Gn Ala Pro Ay Lys
dy Lgﬂjn oad GhpLretVaieBhreersig 4 arrGBUNaé AN '—Tﬁr""?yisyl'h\ﬂa(} y Gu Pro Thr
Tyr AFa Asp Lys Phe 180185190 Lys Arg Phe Thr Phe” Ser Leu G u Thr Ser
Ile Ay Thr Val Tyr 195200205 net G u Leu Thr Ser Leu Thr Ser Asp Asp Thr
Al a Vabkr Man Oys VEY se210X15RP M 1Al serAGdy Giysr Arrg Pk yThAspi AlTarmet AS Tyr Trp Ay
Gn Ay Thr Leu2925230235240 Val 25hr Val Ser Ser 345

Gly Met Asn Trp val Arg Gln ﬁga Pro Gly Lys Gly hgu Glu Trp Met
35

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
50 55 60

Lys Asp Arg Phe Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr val Tyr
65 70 75 80

e’ Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly Gln Gly Thr Leu

val Thr val Ser Ser
115

<210> 3

<211> 108

<212> PRT

<213> human-murine

<220>
<221> VL/TB-B
<222> (1)..(108)

o <400> 3
Asp ITe val Leu Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Leu Thr Cys Thr Ala Ser GIn Ser val Ser Ash Asp
20 25 30

val val Trp Tyr Gln GIn Arg Pro Gly Lys Ala Pro Lys Arg Leu Ile
35 40 45

Tyr ggr Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
55 60

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu GIn Pro
65 70 75 80

Glu Asp val Ala val Tyr Tyr Cys GIn Gln Asp Tyr Asn Ser Pro Arg
85 90 95
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<210> 22 <211> 245 <212> PRT <213> artificial <220> <223> scFv, human-nuri ne
with artificial |inker <220> <221> TB-A L46 <222> (1)..(245) <223> scFv
VL(TB- A L46R) -1 i nker-VH(TB-A) <400> 22 Asp Ile Val met Thr A n Ser Pro Ser
Ser Leu Ser Ala Ser Val Gy 151015 Asp Arg val Thr Leu Thr Cys Thr Al a Ser
G n Ser Val Ser Asn Asp 202530 V%|79}A/Zfa% 7;%(5’5 yt Gn dn Arg Pro Ay Lys Ala
Pro Lys Arg Leu Il e 354045 Tyr Ser a Phe"Asn Arg Tyr Thr Gy Val Pro Ser
Arg Phe Ser Gy 505560 Arg Ay Tyr Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser
Leu Grhr mhe 66707580 yGhr Agp Leal GIAl ¥aValysTarg Tyr Cys G n G n Asp Tyr Asn Ser
Pro Arg 859095 #? Phe Ay @ n @9 Thr Lys Leu Au Val Lys Arg Ay Ay dy
dy 100105110 3791 7_7_10_ST25

<210> 4

<211> 117

<212> PRT
<213> human-murine

<220>
<221> VH/TB-B
<222> (1)..(Q117)

<400> 4

GIn val GIn Leu val GIn ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Ser Phe Thr His Tyr
20 25 30

Gly Met Asn Trp val Arg Gln QAa Pro Gly Gln Gly hgu Glu Trp Met
35

Gly Tgp Ile Asn Thr Tyr ggr Gly Glu Pro Thr g%r Ala Asp Lys Phe
5

Lys Asp Arg val Thr Leu Thr Arg Asp Thr Ser Ile Gly Thr val Tyr
65 70 75 80

Met Glu Leu Thr ger Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
5 90 95

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly Gln Gly Thr Leu

val Thr val Sser Ser
115

<210> 5
<211> 108
<212> PRT
<213> human

<220>
<221> VL/FW2.3
<222> (1)..(108)

<400> 5
Asp Ile val Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg vVal Thr Leu Thr Cys Arg Ala Ser GIn Gly ITle Arg Asn Glu
20 25 30
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Arg
Thr

Gy Ay dy dy Ser Ay Ay Ay dy Ser Ay Gy Ay dy Ser 115120125
val Gn Leu Val Gn Ser Ay Ala Qu Val Lys Lys Pro Gy Ala 130135140
val Lys Val Ser Cys Thr Ala Ser Ay Tyr Thr Phe Thr His Tyr 145150155160
Met Asn Trp Val Arg Gn Ala Pro Ay Lys Ay Leu Gu Trp Met 165170175
Trp Ile Mh Thr Tyr Thr Gy Glz frgo Thy JTye Ala Asp Lys Phe 180185190 Lys
Arg Phe Thr Phe Ser Leu G u Thii<e’-A='62r Thr val Tyr 195200205 MNet
Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys 210215220 Al a
GLeu Arlg Tipy TAs B 1Al @lriviarg Agp Gy LYs prlal proGlps @rg Téu Ileu 225230235240 Val
Val Ser ¥er 245 <210> 23 4211> 245 <212> PRT <213> artificial <220>

<223> SCFV, human-nmurine with artificial |inker <220> <221> TB-A L65 <222>

(1).

Thr

./

. (AN a<@R33eSGRY MU Ebn AdR6EB) vhi Nker sMHaFS-e séO@Iy23 Asp Ile val net
Gn S Pro Ser Ser Lé&6 ser Ala Ser Vab0dy

Ser Gly ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala val Tyr Tyr Cys Gln GIn Tyr Tyr Ser Leu Sgo Tyr
85 90

Met Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg
100 105

<210> 6
<211> 124
<212> PRT
<213> human

<220>
<221> VH/FW2.3
<222> (1)..(124)

<400> 6
GIn val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

Ser val Lys gg] Ser Cys Thr Ala ggr Gly Tyr Ser Phe Thr Gly Tyr
30

Phe Leu His Trp val Arg Gln Aga Pro Gly GIn-Gly Leu Glu Trp Met
35 4 45

Gly égg Ile Asn Pro Asp Ser Gly Asp Thr Ile g%r Ala GIn Lys Phe
55

GIn Asp Arg val Thr Leu Thr Arg Asp Thr Ser Ile Gly Thr val Tyr
65 70 75 80

Met Glu Leu Thr ger Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
5 90 95

Ala Arg val Pro Arg Gly Thr Tyr Leu Asp Pro Trp Asp Tyr Phe Asp
100 105 110

Tyr Trp Gly Gln Gly Thr Leu val Thr val Ser Ser
115 120

<210> 7
<211> 108
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151015 Asp Arg val

202530 Val

505560
Leu
Pro
Ay
Ser
Al a
Tyr
Met
Phe

Val

115120125 G n Va

T RS o

Tyr 1§§?§3’02§'§§TB 2108

<400>

1

Asp

val

TYyr

Arg
65

Glu

Thr Phe Gly

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>

<400>

Arg

val

Ala

50

Gly

ASp

7

Asp Ile val Met ghr

Thr
20

val Leu

Trp Gln

35

Tyr

Gly ser Ile

Tyr Gly Thr

val
85

val Ala

GIn
100

Gly

8

108

PRT
artificial

derived from

VL/TB_L3
(1)..(108)

8

Asp ITe val Met Thr
1 5

Asp Arg val Thr Leu
20

val val Trp Tyr Gln
35

Thr
Trp Tyr
354045 Tyr ser Ala Phe Asn Arg Tyr Thr dy val
3791_7_7_10_ST25 Ser Gy Tyr Ay Thr Asp Phe Thr
yr cys Gn Gn Asp Tyr Asn Ser
10T)§fr2§r Lys Arg Ay Ay dy

Leu Thr Cys Thr Ala Ser G n ser Val

Gn Pro 65707580 G u Asp Val
AL B59P@P Thr Phe Gy Gn
1Q01B5130ci%eciddly Ay Gy Gy Ser Gy Ady Ay Ay Ser Ay Ay Ay Ay
Gn Ser Ay Ala Au Val
LyBsAvaI ser Cys Thr Ala Ser Ay Tyr Thr Phe Thr H's
Arg Gn Ala Pro Ay Lys Ay Leu Qu Trp
165170175 Gy Trp IIe Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Ala Asp Lys
182285190 Lys Asp Arg Phe Thr Phe Ser Leu GQu Thr ser Ala Ser Thr Val

G n Leu Val

Asn Trp Val

GIn Ser

Thr Cys
Gln

Arg

Gln
55

Leu

Asp Phe

70

Tyr Tyr

Thr Lys

TB-A

GIn Ser

Pro Ser

Ala
25

Thr

Pro
40

Gly
Ser Gly
Thr Leu
Cys Gln

Glu
105

Leu

Pro Ser

3% %7\/9'

ser
10

Leu
Ser Gln
Lys Ala
val

Pro

Ile
75

Thr

Gln
90

Asp

val Lys

ser Leu
10

Leu d u Val

Ser

Ser

Pro

ser

60

Ser

TYyr

Arg

ser

Thr Cys Thr Ala Ser GIn Ser

Gln Arg

25

Pro Gly Lys Ala Pro
40

Page 5

Ala

val

Lys

Arg

Ser

Asn

Ala

val

val
15

Ser

Ser Asn

30

Asp

Leu Leu Ile

Phe ser Gly

Gln Pro

80

Leu

Pro
95

Ser Arg

Ser val Gly
15

Ser Asn Asp
30

Leu Leu Ile

Ser Asn ASp
Gn dn Arg Pro Ay Lys Ala Pro Lys Leu Leu Ille
Pro ser Arg Phe Ser Ay
Leu Thr

Lys Lys Pro Ay



Met Qu Leu Thr Ser Leu Thr Ser AS Asp Thr Ala Val Tyr Tyr Cys 210215220 Al a
Arg Gu Arg Ay Asp Ala Met Asp Tyr Trp Ay Gn Ay Thr Leu 225230235240 val
Thr val ser Ser 245 <210> 24 <211> 245 <212> PRT <213> artificial <220>
<223> scFv, human-nurine with artificial | i nker <220> <221> TB- A L67 <222>
(1)..(245) <223> scFv VL(TB-A Y6é? 1 @k@é A TB-A) <400> 24 Asp Ile Val Met
Thr GTP r - R Pﬁ@rAsﬁeAr "Wrsﬁ'fr Pr‘ba—ge AYglemkOder ¢1¢91_7_7_10_ST25 Asp
Arg Val Tuo Leu Thr 5 Al a Ser G n Se60Val Ser Asn ASp 202530 Val va
Trp Tyr Gn dn Arg Pro EIy Lys Ala Pro Lys Leu Leu Ile 354045 Tyr ser Al a

Phe AsngAg K GTYFi) Yeo/he P BEJ AFOrRNESSr Bl 897948

Glu Asp val Ala val Tyr Tyr Cys Gln Sgn Tyr Tyr Ser Leu Sgo Tyr
85

Met Phe Gly GIn Gly Thr Lys Leu Glu val Lys Arg
100 105

<210> 9

<211> 117

<212> PRT

<213> artificial

<220>
<223> derivative of TB-A

<220>
<221> VH/TB_H2
<222> (L)..(1A1"H

<400> 9
GIn val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

Ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
20 25 30

Gly Met Asn Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

N Gly Arg Ile Asn Pro Asp Ser Gly Asp Thr Ile Tyr Ala GIn Lys Phe
('\ 50 55 60

Gln Asp Arg Phe Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr val Tyr
65 70 75 80

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
85 20 95

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly GIn Gly Thr Leu
100 105 110

val Thr val Ser Ser
115

<210> 10

<211> 20

<212> PRT

<213> artificial linker
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Arg
Asp
Ely
Ely
Gn
Lys
Asn
Ile
Arg
Leu
Gu
Val

S

Ely Ser Ely Thr
Val Ala Vval Tyr
Gn Ely Thr Lys
Ely Ely Ser Ely
Leu Val G n Ser
vaproSer cys Thr
Tepe3wal aAridi Gal
Asn Thr Tyr Thr
Phe, Thr Phe Ser

Gly Gly Gly Ser
20

<210> 11
<211> 108
<212> PRT
<213> artificial

<220>

Asp Phe Thr
Tyr Cys An G n Asp Tyr Asn Ser Pro Arg 859095 Thr Phe
Leu d u Val
Ely Ely Ely Ser Ely Ely Ely Ely Ser 115120125 G n Val
Ely Ala Qu
Al a ser
N rikelPr sedleyicdys Ely Leu G u Trp Met 165170175 Ely Trp
Ely Gu Pro Thr Tyr Ala Asp Lys Phe 180185190 Lys Asp
Leu A u Thr
TEEZl er chvdindWerSed LARReASp Thr Ala Val Tyr Tyr Cys 210215220 Ala Arg

Acge Bl y(Bsp(XM)a Met Asp Tyr Trp Ely G n Ely Thr Leu 225230235240 Val Thr
Ser Ser 245 <210> 25 <211> 117 <212> PRT <213> artificial <220> <223>

deri vé®®r ol TB- A

Gly Gly Gly Gly Ser Gly Gly Gly Gly igr Gly Gly Gly Gly igr Gly
1 5

<223> derivative of TB-B

<220>

<221> VL/TB-B R46L

<222> (1)..(108)
<400> 11

Asp ITe val Leu Th
1 5

r Gln

Asp Arg val Thr Leu Thr

20

val val Trp Tyr GI
35

Tyr Ser Ala Phe As
50

Ser Gly Ser Gly Th
65

n Gin

n Arg

r Glu
70

Glu Asp val Ala val Tyr

85

Thr pPhe Gly Gln GI
100

<210> 12

<211> 245

<212> PRT

<213> artificial

<220>

y Thr

Ser

cys

Arg

Tyr

55

Phe

TYyr

Lys

Ely

Pro

Thr

Pro

40

Thr

Thr

Cys

Leu

<223> scFV , human-murine with

Leu Thr Ile Ser ser Leu G n Pro 65707580 @ u

Lys Arg Ely Ely Ely Ely 100105110 Ser Ely

Yy S gthyo Ely Ala 130135140 Ser val
¥3§/‘é1 ﬁr"jl.:gjr’]/_e r H's Tyr 145150155160 Ely Met

Ser Ala ser Thr Val Tyr 195200205 Met Qu

Ser Ser Leu Ser Ala Ser val Gly
10 15

Ala Ser Gln Ser val Ser Asn Asp
25 30

Gly Lys Ala Pro Lys Leu Leu Ile

Gly val Pro Sgr Arg Phe Ser Gly
6

Leu Thr Ile Ser Ser Leu Gln Pro
75 80

Gln Gln Asp Tyr Asn Ser Pro Arg
90 95

Glu val Lys Arg
105

artificial linker
Page 7



3791_7_7_10_ST25 <220> <221> VH TB- A D66G <222> (1)..(117) <400> 25 G n Va
Gn Leu Val Gn Ser Ay Ala Qu val Lys Lys Pro Ay Ala 151015 Ser val Lys
Val Ser Cys Thr Ala ser Ay Tyr Thr Pl-le Thr His Tyr 202530 Ay Mt Asn Trp
Val Arg Gn Ala Pro Ay Lys Ay Leu Glu Trp Met 354045 Ay Trp Ile Asn Thr
Tyr Thr Gy Qu Pro Thr Tyr Ala As ]gohg 5560 Lys Gy Arg Phe Thr Phe
Ser Leu Au Thr Ser Ala ser Thr va 5'6 580 Met dQu Leu Thr Ser Leu Thr
Ser Asp Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Qu Arg Ay Asp Ala net
Asp Ty420%r p Glg Gn dy Thr Leu 100105110 Val Thr Val Ser Ser 115 <210> 26
<211>35988 < <213> artificial <220>

<223> VL(TB A) 11nker -VH(TB-B)

<400> 12

Asp ITe val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Leu Thr Cys Thr Ala Ser GIn Ser val ggr Asn Asp
20 25

val val Trp Tyr GIn Gln Arg Pro Gly Lys Ala Pro hgs Leu Leu Ile
35 40

P Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
e 50 55 60

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala §§1 Tyr Tyr Cys Gln gén Asp Tyr Asn Ser Sgo Arg

Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

ser Gly E]y Gly Gly Ser Gly §1y Gly Gly ser Gly Gly Gly Gly Ser
1

GIn val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
130 135 140

Ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Ser Phe Thr His Tyr
145 150 155 160

Gly Met Asn Trp val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
165 170 175

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
180 185 190

Lys Asp Arg val Thr reu Thr Arg Asp Thr Ser Ile Gly Thr val Tyr

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
210 215 220

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly GIn Gly Thr Leu
225 230 235 240
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<223> drived from TB- A <220> <221> vL/TB-A V83F <222> (1)..(108) <400> 26
Asp Ile val met Thr G n ser Pro ser ser Leu Ser Ala Ser val Ay 151015 Asp
Arg Val Thr Leu Thr Cys Thr Ala Ser G n Ser Val Ser Asn Asp 202530 Val Va
Trp Tyr An Gn Arg Pro Ay Lys Ala Pro Lys Leu Leu Il e 354045
3791 _7_7_10_ST25 505560 Arg Ay 19y Ihrsrhsp Phe Thr Leu Thr 1le Ser Ser
Leu Gn Pro 65707580 A u Asp Phe a Val” Tyr Tyr Cys G n G n Asp Tyr Asn Ser
Pro Avgl 8590@bl Thr dJ8e Gy G n Ay Thr Lys Leu Qu Val Lys Arg 100105 <210>
27 <211> 108 <212> ¥RT <213> artificial <220> <223> derived from TB-A <220>
<221> VL/ TB- A V83A <222> (1)..(108) <400> 27

<210> 13

<211> 245

<212> PRT
<213> artificial

<220>
<223> scFv, human-murine with artificial linker

<220>

<221> TB-BA

<222> (1)..(245)

<223> VL(TB-B)-linker-vH(TB-A)

<400> 13

. Asp Ile val Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
) 1 5 10 15

Asp Arg val Thr Leu Thr Cys Thr Ala Ser GIn Ser val Ser Asn Asp
20 25 30

val val Trp Tyr GIln GIn Arg Pro Gly Lys Ala Pro Lys Arg Leu Ile
35 40 45

Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr ITe Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala ga1 Tyr Tyr Cys Gln ng Asp Tyr Ash Ser Pro Arg
5 9 95

%é;; Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

Ser Gly Gly Gly Gly Ser Gly ﬁ]y Gly Gly Ser Gly Gly Gly Gly Ser

GIn val GIn Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ala
130 135 140

Ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
145 150 155 . 160

Gly Met Asn Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
165 170 175

Gly Trp ITle Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
180 185 190
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Asp Ile Val Met Thr Gn Ser Pro Ser Ser Leu Ser Ala Ser Val @y 151015 Asp
Arg Val Thr Leu Thr Cys Thr Ala Ser G n Ser Val Ser Asn Asp 202530 Val Val
Trp Tyr Gn Gn Arg Pro Ay Lys Ala Pro Lys Leu Leu Ile 354045 Tyr Ser Al a
Phe Asn Arg Tyr Thr Ay Val Pro Ser Arg Phe Ser Ay 505560 Arg Gy Tyr Ay
Thr Asp Phe Thr Leu Thr Ile Ser é%lgey % @Tg%o 65707580 G u Asp Ala Al a Vval
Tyr Tyr Cys G n G n Asp Tyr Asn 0 Arg 9095 Thr Phe Ay Gn dy Thr
Lys Leys @sp Afa PlheyshAr@d@@ﬂ&ﬁu@lO}hQ&ecZ&bSéﬂ?rhq:M>TPRT <213> artificial
<220> <223> Hbrived from TB- R0Q220> 3791 _7_7289_ST25 <221>

VH TB- AH43/ 70/ 71/ 73/ 77 <222> (1)..(117) <223> VH of TB-A with

K43Q FgOld1 57 FRBReSTIG TRR %2 r<RALsYHNFB A WIBITIQ/ il T3477 <222>
(1)..(11710<223> VH of TB2ASwith K43Q F7O2z71T/ E73D/ S77G

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly GIn Gly Thr Leu
225 230 235 240

val Thr val Ser Ser
245

<210> 14
<211> 106
<212> PRT
<213> human

<220>
<221> C-kappa of human Ig
<222> (1)..(105)

<400> 14

Thr val Ala Ala Pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu Gln
1 5 10 15

Leu Lys Ser ggy Thr Ala ser val val Cys Leu Leu Asn Asn Phe Tyr
25 30

Pro Arg Glu Ala Lys val GIn Trp Lys val Asp Asn Ala Leu GIn Ser
35 40 45

Gly Agn Ser GIn Glu Ser val Thr Glu Gln Asp Ser Lys Asp Ser Thr
5 55 60

(e Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
65 70 75 80

His Lys val Tyr Ala Cys Glu val Thr His Gln Gly Leu Ser Ser Pro
85 90 95

val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105

<210> 15
<211> 105
<212> PRT
<213> human

<220>
<221> CH1 of human IgG
<222> (1)..(105)

<400> 15
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<400> 28 G n Val Gn Leu val Gn Ser Ay Ala Qu Val Lys Lys Pro Ay Al a
151015 ser val Lys val Ser Cys Thr Ala ser Ay Tyr Thr Phe Thr Hi s Tyr
202530 Ay Met Asn Trp val Arg Gn Ala Pro Ay Gn Ay Leu Gu Trp Met
354045 Gy Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Ala AS Lys Phe 505560
Lys Asp Arg Phe Thr Leu Thr Leu 32 _;p? ﬁfr a Ay Thr Vval Tyr 65707580 net
G u Leu Thr Ser Leu Thr Ser Asp gl h -A-] | Tyr Tyr Cys 859095 Ala Arg
AU Arga Gy APLN &1VBE-ASEr TN AP P Y el AMaCoYo Hak U 190105110 val Thr
val Ser Ser 115 <2K0> 29 <211> 117 3@12> PRT <213> ariificial <220> <223>
derived from TB- A <220> <221> VH TB-A H43/ 70/ 71 <222> (1)..(117) <223> VH of
TB-A with, K4 E S71T <400=2.29 G.n val Gn L Va in.Ser Ay Ala Gu
val Lglgr &I;g %Sgg%m\l f rléi%)fga li‘seu G[l1y C%/s Leu Va?Lfé%)/s ,LspGTyr

Phe Sser Glu Pro val Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser
45

Gly val His Thr Phe Pro Ala val Leu GIn Ser Ser Gly Leu Tyr Ser

50 55 60
Leu Ser Ser val val Thr val Pro Ser Ser Ser Leu Gly Thr GIn Thr
65 70 75 80
T Tyr Ile Cys Asn val Asn His Lys Pro Ser Asn Thr Lys val Asp Lys
i’ 85 90 95

Lys val Glu Pro Lys Ser Cys Thr Ser
100 105

<210> 16
<211> 108
<212> PRT
<213> murine

<220>
<221> VL/TBwt
<222> (1)..(108)

<400> 16

Asp ITe val Met Thr GIn Thr Pro Lys Phe Leu Leu val Ser Ala Gly
1 5 10 15

F
AN

s’ Asp Arg val Thr Ile Thr Cys Thr Ala Ser Gln Ser val Ser Asn Asp
20 25 30

val val ;gp Tyr GIn GIn Lys Pro Gly Gln Ser Pro Lys Met Leu Met
40 45

Tyr ggr Ala Phe Asn Arg Egr Thr Gly val Pro ésp Arg Phe Thr Gly
0

Arg Gly Tyr Gly Thr Asp Phe Thr Phe Thr Ile Ser ser val Gln Ala
65 70 75 80

Glu Asp Leu Ala val Tyr Phe Cys GIn GIn Asp Tyr Asn Ser Pro Arg
85 90 95

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
100 105
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Ser val Lys val Ser Cys Thr Ala Ser Ay Tyr Thr Phe Thr H's Tyr 202530

3791 7 7 10 _ST25 354045 Ay Trp Ile Asn Thr Tyr Thr Ay Qu Pro Thr Tyr Al a

Asp Lys Phe 505560 Lys Asp Arg Phe Thr Leu Thr Leu Qu Thr Ser Ala Ser Thr

Val Tyr 65707580 Met G u Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr
s 859095 Ala Arg Qu Arg 4@ Tyr Trp Ay G@n Gy Thr Leu

5%0105110 Val Thrgval SergSery1f§92§?g;y§%ﬁﬁzgl>yll7 2212Z PRT <2{3>

artifkel@® 220> <223> derived from TB-A <220> <221> VH TB-A

H11/ 18248/ 681770/ 73/ 77/ 93/ 112 <222> (1)..(117) <223> VH of TB-A with
V11D A 4%;1-8?66’ F7OL/ S71T/ E73D/ S7T7G VI93T/ L112S <220> <221> VH TB-A
H11/ 16743/ 661 705 73/ 77/ 93/ 112 <222> (1)..(117) <223> VF-1 of TB-A with

V1iDp/ AZZI.26(§3/ K43Q D66G F7OL/ S71T/ E73D/ S77G V93T/ L112S <400> 30
<220>
<221> VH/TBwWtL
<222> (1..QA17H)

<400> 17
GIn Ile Gin Leu val Gln Ser Gly Pro Glu Leu Lys Lys Pro Gly Glu
1 5 10 15

Thr val Lys Ile Ser Cys Lys Ala ger Gly Tyr Thr Phe ;Br His Tyr
20 5

Gly Met ésn Trp val Lys Gln Aga Pro Gly Lys Gly Lgu Lys Trp Met
5 4 4

Gly Trp ITe Asn Thr Tyr Egr Gly Glu Pro Thr T%r Ala Asp Asp Phe
50 6

Lys Glu His Phe Ala Phe Ser Leu Glu Thr Ser Ala Ser Thr val Phe

Leu GIn Ile Asn Asn Leu Lys Asn Glu Asp Thr Ala Thr Tyr Phe Cys
85 90 95

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly GIn Gly Thr Ser

val Thr val Ser Ser
115

<210> 18

<211> 245

<212> PRT

<213> artificial

<220>
<223> scFv, human-murine with artificial linker

<220>

<221> TB-A H43

<222> (1)..(Q245)

<223> scFv VL(TB-A)-Tinker-vH(TB-A K43Q)

<400> 18
?sp ITe val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
5 15
Asp Arg val ;hr Leu Thr Cys Thr éga Ser Gln ser val Sgr Asn Asp
3
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Gn Val Gdn Leu Val An Ser Ay Ala Qu Asp Lys Lys Pro dy Ay 151015 Ser
val Lys Val ser cys Thr Ala Ser Ay Tyr Thr Phe Thr H's Tyr 202530 Ay Mt
Asn Trp Val Arg G n Ala Pro Ay An Gy Leu Au Trp Met 354045 Ay Trp lle
Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Ala Asp Lys Phe 505560 Lys Ay Arg Phe
Thr Leu Thr Leu Asp Thr Ser Ala Gy Thr Val Tyr 65707580 Met G u Leu Thr Ser
Leu Thr Ser Asp Asp Thr Ala Thr T&yg Tyr gigT%?QOQS 3791 7 7 10 5T25 Ala Arg
Au Arg Ay Asp Ala Met Asp Tyr Trp Ay Gn y Thr Ser 100105110 val Thr
Val Se&rl Sedl 16 T¥RX0r Gln 4P4 IPro2dby «24289aPRP £243>euakey flilei al <220> <223>
Derivative o%> TB-A <220> <2219 TB-A H Mi8L/ F68P <222> (1)..(245) <223> TB-A
with VL of TB-A and VH M48L and F681 |inked by SEQ ID NGO 10 <400> 31 Asp lle
val N&S/rTgérr A Pﬁ@rAer,Qrgsﬁsss/r‘ Seir &BY vaErPHEl ggr‘sﬂiﬂg\ﬁﬂe &1y Gly

0

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala val Tyr Tyr Cys GlIn Sgn Asp Tyr Asn Ser ggo Arg
85

Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

- ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
s 115 120 125

C

Gln val GIn Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ala
130 135 140

Ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
145 150 155 160

Gly Met Asn Trp val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
165 170 175

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
180 185 190

Lys Asp Arg Phe Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr val Tyr
195 200 205

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
210 215 220

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly GIn Gly Thr Leu
225 230 235 240

val Thr val Ser Ser
245

<210> 19

<211> 245

<212> PRT

<213> artificial

<220>
<223> scFv, human-murine with artificial 1inker

<220>
<221> TB-A H70/72
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151015 Asp Arg Val Thr Leu Thr Cys Thr Ala Ser G n Ser Val Ser Asn Asp
202530 val Vval Trp Tyr An G@n Arg Pro Gy Lys Ala Pro Lys Leu Leu Ile
354045 Tyr Ser Ala Phe Asn Arg Tyr Thr Ay Val Pro Ser Arg Phe Ser Ay
505560 Arg Ay Tyr Ay Thr AS Phe Thr Leu Thr Ile ser Ser Leu Gn Pro
65707580 G u Asp Val Ala Val Tyr S n Asp Tyr Asn Ser Pro Arg
85909%7r Phe .@¥5)A N Gy Thr L)?-sli-yl{_é@’}t}(g‘s% Lys AAig dy dy Ay Ay
1001052233 SecFvAvy(TE-y) AipkarywHEEB-AGFY0IALY2kdy Ay Ser Ay Ay Ay Ay Ser
115120%&%> Glé$ Val Gn Leu Val Gn Ser Ay Ala Gu val Lys Lys Pro Ay A a
130135 Ser Val Lys Val Ser Cys Thr Ala Ser Ay Tyr Thr Phe Thr H's Tyr
14515Q3554560v3 MedEthrASTh TEP PYRI s e iRuAbér R1® SEryvdys1@dy Leu Gu Trp Leu
16517Q175 3791 7 5 10 ST25 Gy Trplble Asn Thr Tyr Thr Ay Gu Pro Thr Tyr
Ala Asp Lys Phe 180185190 Lys Asp Arg Ile Thr Phe Ser Leu GQu Thr Ser A a

Ser TQEp \@'b \Taylr ;(ﬂ)-?ﬁ_%g%cys Thr %15a Ser Gln Ser val ggr Asn Asp

val val Trp Tyr GIn Gln Arg Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
50 55 60

o Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu GIn Pro
N’ 65 70 75 80

Glu Asp val Ala §a1 Tyr Tyr Cys Gln Sgn Asp Tyr Asn Ser Pro Arg
5 95

Thr Phe Gly GIn Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

GIn val GIn Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ala
130 135 140

ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
145 150 155 160

S Gly Met Asn Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Met
165 170 175

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
180 185 190

Lys Asp Arg val Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr val Tyr
195 200 205

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
210 215 220

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly GIn Gly Thr Leu
225 230 235 240

val Thr val Ser Ser
245
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Met Qu Leu Thr Ser Leu Thr Ser Asp AS Thr Ala Val Tyr Tyr Cys 210215220 Al a
Arg Gu Arg Ay Asp Ala Met Asp Tyr Trp Ay Gn Ay Thr Leu 225230235240 val
Thr Val Ser Ser 245 <210> 32 <211> 245 <212> PRT <213> artificial <220>
<223> Derivative of TB-A <220> <221> TB-A L_V83E H V79A <222> (1)..(245)
<223> TB-A with VL v83E and VH VA%4q 7 nkegl ys SEQ I D NO. 10 <400> 32 Asp Ile
Val Met Thr A n Ser Pro Ser Ser Leu Ser Ala Ser Val Gdy 151015 Asp Arg Val
Thr LedlOhr 2@ys Thr Ala Ser A n Ser Val Ser Asn Asp 202530 Val Val Trp Tyr
Gn Gjé% gg 0 Gy Lys Ala Pro Lys Leu Leu Ile 354045 Tyr Ser Al a Phe Asn
Arg Tyb13hr ;4 Wi¥dd1 Pro ser Arg Phe ser Gy 505560 Arg Ay Tyr Gy Thr Asp
Phe ThrZLeu Thr Ile Ser Ser Leu G n Pro 65707580 G u Asp Au Ala Val Tyr Tyr
<
S G oD I -8 i AL 2SOl P Gy G Gy The Lys L

<220>

<221> TB-A H70/72

<222> (1)..(245)

<223> scFv VL(TB-A)-Tlinker-VH(TB-A F70L/L72R)

<400> 20

Asp Ile val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

£7 Asp Arg val Thr Leu Thr Cys Thr Ala Ser GIn Ser val Ser Asn Asp
S 20 25 30

val val Trp Tyr Gin Gln Arg Pgo Gly Lys Ala Pro kgs Leu Leu Ile
35 4

Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
50 55 60

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr ITe Ser Ser Leu GIn Pro
65 70 75 80

Glu Asp val Ala val Tyr Tyr Cys Gln GIn Asp Tyr Asn Ser gro Arg
85 90 5

Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

— Ser Gly §1y Gly Gly Ser Gly Gly Gly Gly Ser Gly §1y Gly Gly ser

Gln val GIn Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ala
130 135 140

Ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
145 150 155 160

Gly Met Asn Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
165 170 175

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys pPhe
180 185 190

Lys Asp Arg Phe Thr Leu Ser Arg Glu Thr Ser Ala Ser Thr val Tyr
195 200 205
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100105110 Ser dy Ay Ay Gy Ser dy dy Ay Ay ser dy dy Ay Ay Ser
115120125 3791 7 7 10 ST25 G n Val Gn Leu Val Gn Ser Ay Ala Qu val Lys
Lys Pro Gy Ala 130135140 Ser Val Lys Val Ser Cys Thr Ala Ser Ay Tyr Thr
Phe Thr His Tyr 145150155160 Gy Met Asn Trp Val Arg Gn Ala Pro Ay Lys Ay
Leu Gu Trp Met 165170175 Gy Trgs4{ & Asip thss Tyr Thr Gy Gu Pro Thr Tyr
Al a Asp Lys Phe 180185190 Lys Asp Arg Phe Thr Phe Ser Leu @u Thr Ser Al a
Ser Thet Ala Jepr THO5200205TMetSed AspLasp Thr Adr VRETYThTYISEYS Asp Asp Thr Al a
val Tyr B}P Cys 21021522028 a Arg Gu Arg 8% Asp Ala Met Asp Tyr Trp Ay
Gn @y Thr Leu 225230235240 Val Thr Val Ser Ser 245 <210> 33 <211> 245
<212>pAPRhrg2dI3>ARd @i ggam L3R>Asp2 232 ;ﬁ;grdﬂwacﬂ w1 gf THI'rBE%

225

val Thr val Ser Ser

245
<210> 21
<211> 245
<212> PRT
<213> artificial
<220>

<223> scFv, human-murine with artificial Tlinker

/:‘/V“\

R <220>
<221> TB-A H76/77
<222> (1)..(245)
<223> scFv VL(TB-A)-1inker-VH(TB-A A761/S77G)

<400> 21
Asp Ile val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Leu Thr Cys Thr Ala Ser Gln Ser val Ser Asn Asp
20 25 30

val val ;rp Tyr GIn GIn Arg 250 Gly Lys Ala Pro hys Leu Leu Ile
5 5

Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
50 55 60

FETN
7

L Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala val Tyr - Tyr Cys Gln Gln Asp Tyr Ash Ser Pro Arg
85 90 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

ser Gly Gly Gly Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

GIn val GIn Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ala
130 135 140

Ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
145 , 150 155 160
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<220> <221> TB-A Linker &R H F68L <222> (1)..(245) <223> TB-A with VL of
TB-A and VH F68L |inked by SEQ I D NO 39 <400> 33 Asp Ile Val Met Thr G n Ser
Pro Ser Ser Leu Ser Ala Ser Val 3y 151015 Asp Arg Val Thr Leu Thr Cys Thr
Ala ser G n Ser Val Ser Asn Asp 202530 val Val Trp Tyr Gn Gn Arg Pro Gy
Lys Ala Pro Lys Leu Leu Ile 354045%q91y1 7Sy sAbst Phe Asn Arg Tyr Thr Gy Va
Pro Ser Arg Phe Ser Ay 505560 Arg Ay Tyr Ay Thr Asp Phe Thr Leu Thr Ile
Ser Sety Met AAm TRy yab5n@7580 A137”rp ¢l _Lyg_@vzseGQJu§r VaF Ala Val Tyr Tyr
Cys Gn Gn Asp Tyr®Asn Ser Pro Arg1 9095 Thr Phe Gn dy Thr Lys Leu
Gu val Lys Arg Ay Arg Gy Gy 100105110 Ser Gy Ay dy Ay Ser Ay Gy
Ay Geyy Sep Heyash yrhd wrGrir 8y dbPPOTRS GmAValAs@ nyd @beval G n Ser dy
Ala Gu Val Lysl89s Pro Ay Al a 180135140 Ser Vall%®ys Val Ser Cys Thr Al a
Ser Ay Tyr Thr Phe Thr His Tyr 145150155160

Lys Asp Arg Phe Thr Phe Ser Leu Glu Thr Ser Ile Gly Thr val Tyr
195 200 205

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
210 215 220

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly GIn Gly Thr Leu
225 230 235 240

s val Thr val Ser Ser

w 245
<210> 22
<211> 245
<212> PRT
<213> artificial
<220>

£

<223> scFv, human-murine with artificial linker

<220>

<221> TB-A L46

<222> (1)..(245)

<223> scFv VL(TB-A L46R)-1inker-vH(TB-A)

<400> 22

Asp Ile val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

o Asp Arg val Thr Leu Thr Cys Thr Ala Ser Gln Ser val Ser Asn Asp

20 25 30

val val Trp Tyr GIn Gln Arg Pro Gly Lys Ala Pro Lys Arg Leu Ile
35 40 45

Tyr Sgr Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
5 55 60

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu GIn Pro
65 70 75 80

Glu Asp val Ala val Tyr Tyr Cys GIn Gln Asp Tyr Asn Ser Pro Arg
85 90 95

Thr phe Gly GIn Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110
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Gy Met Asn Trp Val Arg Gn Ala Pro Ay Lys Gy Leu Qu Trp Met 165170175
Ay Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Ala Asp Lys Phe 180185190
Lys Asp Arg Leu Thr Phe Ser Leu GQu Thr Ser Ala Ser Thr Val Tyr 195200205
Met Gu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys 210215220
Ala Arg Qu Arg Gy Asp Ala Mt @gl'l}yly MR&EY Gn Ay Thr Leu 225230235240
Val Thr Val Ser Ser 245 <210> 34 <2115 245 <212> PRT <213> artificial <220>
<223>s@erdlyatliyvelofG1YBek €P2R2Gly<@R151TBeA HYKEBB/AE8E1<32P> (1)..(245) <223>
TB-A with vilIef TB-A and vN K34R F68I |inked B$> SEQ | D NO 10 <400> 34 Asp
Ile Val Met Thr G n Ser Pro Ser Ser Leu Ser Ala Ser Val @y 151015 Asp Arg
val Thin hau dilr L&y vaThe1rAkar S8y AanchevatalysSeys Aso @Sp A282530
3791 7 _71BO sT25 Val Val T8p Tyr Gn Gn A4 Pro Ay Lys Ala Pro Lys Leu Leu
Ile

Ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
145 150 155 160

Gly Met Asn Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
165 170 175

Gly Trp Tle Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
180 185 190

s Lys Asp Arg Phe Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr val Tyr
S’ 195 200 205

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
210 215 220

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu
225 230 235 240

val Thr val Ser Ser

245
<210> 23
<211> 245
<212> PRT
<213> artificial
<220>

<223> scFv, human-murine with artificial linker

T,

S

<220>

<221> TB-A L65

<222> (1)..(0245

<223> scFv VH(TB-A R65S)-1inker-vH(TB-A)

<400> 23

Asp Ile val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Leu Thr Cys Thr Ala Ser Gln Ser val Ser Asn Asp
20 25 30

val val Trp Tyr GIn GIn Arg Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Egr Ala Phe Asn Arg Egr Thr Gly val Pro Ser Arg Phe Ser Gly
60
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354045 Tyr Ser Ala Phe Asn Arg Tyr Thr Ay Val Pro Ser Arg Phe ser Ay
505560 Arg Ay Tyr Gy Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu G n Pro
65707580 G u Asp Val Ala Val Tyr Tyr cys Gn Gn Asp Tyr Asn Ser Pro Arg
859095 Thr Phe Ay Gn Ay Thr Lys Leu Qu val Lys Arg Ay Ay Ay Ay
100105110 ser dy Ay Ay Gy Ser7g%¥7gL OgT 5Gly Ser Ay dy Ay Ay Ser
115120125 G n val Gn Leu Val G ¥ GQu Vval Lys Lys Pro Ay Al a
13013834G19etyvaly iy N pRertheysedihr Alld §&F se-Wely&in-oPhe Thr H's Tyr
145156355160 Ay Met Agh Trp val Arg G4 Ala Pro Ay Arg0Gy Leu Au Trp Met
165170175 Ay Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Ala Asp Lys Phe
18018 y. | e Thr~Rh (PSS Ser Thr Val Tyr
19520%%@%5:%\?3 ﬁaﬁs%g #ﬁf%grq}l?eﬁn?%ﬁong%:ﬁ %sﬁ%ﬂpse'?hggﬁﬁgvm Tyr Tyr Cys
210215220 Ala Arg Qu Arg Gy Asp Ala net Asp Tyr Trp Ay Gn Ay Thr Leu

ZZSZSQEQSP%%OQVyalm rThGr'IyV'IaIllr SL% Lse%r G‘Fu4§/a1 Lys Arg Gly ﬂ% Gly Gly

100 105

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
115 120 125

Gln val GIn Leu val GlIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
130 135 140

~~  Ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
®_ ) 145 150 155 160

Gly Met Ash Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
165 170 175

Gly Trp ITle Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
180 185 190

Lys Asp Arg Phe Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr val Tyr
195 200 205

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
210 215 220

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly Gln Gly Thr Leu
225 230 235 240

@._./ val Thr val Ser Ser

245
<210> 24
<211> 245
<212> PRT
<213> artificial
<220>

<223> scFv, human-murine with artificial linker

<220>

<221> TB-A L67

<222> (1)..(245)

<223> scFv VL(TB-A Y675)-1inker-vH(TB-A)

<400> 24

Asp Ile val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15
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<210> 35 <211> 245 <212> PRT <213> artificial <220> <223> Derivative of TB-A
<220> <221> TB-A H F68L 3791 7 7 10 ST25 <222> (1)..(245) <223> TB-A with
vL of TB-A and vH F68L |inked by SEQ I D NO 10 <400> 35 Asp Ile Val Met Thr
Gn Ser Pro Ser Ser Leu Ser Ala Ser Val Ay 151015 Asp Arg Val Thr Leu Thr
Cys Thr Ala ser Gn Ser Val Ser Ash; Asp gP2%39 val Val Trp Tyr Gn Gn Arg
Pro Ay Lys Ala Pro Lys Leu Leu Ile 354045 Tyr Ser Al a Phe Asn Arg Tyr Thr
Ay vabp RArg \&dr TWr g.ePhEhrSeys Ghy SB65560 Angsed yaTyserGhgn Bsp Asp Phe Thr Leu
Thr 1l1e Ser Ser?feu @ n Pro 65704580 A u Asp Val 3® a Val Tyr Tyr Cys Gn dn
Asp Tyr Asn Ser Pro Arg 859095 Thr Phe Ay @n Gy Thr Lys Leu Qu val Lys
Arg Gyl Gay fdpy 76 12000 ard (broes1yGLys @Y oy LE Y eberelGryedy Ay Ay Ser
Gy Ay Ay @y Ser 11512012%0G n Val A n Leu4val G n Ser Ay Ala Gu Val
Lys Lys Pro Ay Al a

Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly

50 55 60

Arg Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala val Tyr Tyr Cys Gln Gln Asp Tyr Asn Ser gro Arg
85 90 5

N Thr Phe Gly GIn Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
o 100 105 110

Ser Gly Gly Gly Gly Ser Gly g1y Gly Gly Ser Gly Gly Gly Gly Ser

Gln val GIn Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ala
130 135 140

Ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
145 150 155 160

Gly Met Asn Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
165 170 175

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
180 185 190

L Lys Asp Arg Phe Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr val Tyr
195 200 205

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
210 215 220

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly GIn Gly Thr Leu
225 230 235 240

val Thr val Ser Ser

245
<210> 25
<211> 117
<212> PRT
<213> artificial
<220>

<223> derived from TB-A
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130135140 Ser Val Lys Val ser cys Thr Ala Ser Ay Tyr Thr Phe Thr Hi s Tyr
145150155160 Ay Met Asn Trp val Arg G n Ala Pro Ay Lys Ay Leu Gu Trp net
165170175 Ay Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Ala Asp Lys Phe
180185190 Lys Asp Arg Leu Thr Phe Ser Leu Qu Thr Ser Ala Ser Thr val Tyr
195200205 Met du Leu Thr Ser %7§PH'€Eﬂ)%$@ s Asp Thr Ala Val Tyr Tyr Cys
210215220 Ala Arg Gu Arg Ay Asp t Asp Tyr Trp Ay Gn @y Thr Leu
225230235240 Val Thr Val Ser ser 245 3791_7_7_10_sT25 <210> 36 <211> 245
<212>< <213> artificial <220> <223> Derivative of TB-A <220> <221> TB-A
H_F68A 22%*%)(?%“15{6?&5) <223> TB-A with VL of TB-A and VH F68A I|inked by SEQ
ID NO > % Agp Ile val met Thr A n ser Pro ser ser Leu ser Ala ser
val G<yo@51P35

G1ln val Gln Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
20 25 30

Gly Met ésn Trp val Arg Gln ﬁga Pro Gly Lys Gly hgu Glu Trp Met
5

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
O 50 55 60
\@isﬁ;/ :

Lys Gly Arg Phe Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr val Tyr
65 70 75 80

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly Gln Gly Thr Leu
100 105 110

val Thr val Ser Ser

115
<210> 26
<211> 108
<212> PRT
) <213> artificial
N
S ¥ <220>

<223> drived from TB-A

<220>
<221> VL/TB-A V83F
<222> (1)..(108)

<400> 26
Asp Ile val Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val ;Br Leu Thr Cys Thr Ala ser GIn Ser val Ser Asn Asp
25 30

val val ggp Tyr GIn GIn Arg Zgo Gly Lys Ala Pro Lys Leu Leu Ile
45

Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
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Asp
val
Al a

val

Thr
Ser
dn
Cys
Arg
Tyr
Phe

A
£
J

oL

S

Arg val Thr
Trp Tyr Gn
Phe Asn Arg
Thr Asp Phe
Tyr Tyr cys
Lys Lseu G u

Leu Thr
A@n Arg
Tyr Thr

Cys
Pro
Ay

Thr Leu Thr

An dn
Val Lys
Ser

Gy Ay dy Ay
ser Gl]é Al aGg uhVaI
'IC';@EQ,& W J*T’)/?(S)

ASp
Asg

Ay Gy
L L P
Prise PRE i

n Ala Pro Ay Lys Ay Leu
Thr Ay Qu Pro Thr Tyr Al a
SEtu 1AsR RHeuAThVadely rATAr Serp
Leu Thr Ser Le&>Thr Ser Asp

Thr Phe Gly Gln Gly Thr Lys Leu
100

<210> 27
<211> 108
<212> PRT

<213> artificial

<220>
<223> deriv

<220>

<221> VL/TB-A V83A

<222> (1)..
<400> 27
Asp Ile val
1

Asp Arg val

val val Trp
35

Tyr Ser Ala
50

Arg Gly Tyr
65

Glu Asp Ala

Thr Phe Gly

<210> 28
<211> 117
<212> PRT
<213> artif

<220>
<223> deriv

<220>

ed from

(108)

Met Thr
5

Thr Leu
20

Tyr Gln

Phe Asn

Gly Thr

Ala val

85

Gln Gly
100

icial

ed from

TB-A

Gln

Thr

Gln

Arg

Asp

70

Tyr

Thr

TB-A

Ser

cys

Arg

Tyr

55

Phe

Tyr

Lys

Pro

Thr

Pro

40

Thr

Thr

Cys

Leu

Ala Ser An Ser Val Ser Asn Asp 202530 val
Lys Ala Pro Lys Leu Leu Ile 354045 Tyr Ser
Pro Ser Arg Phe Ser Ay 505560 Arg Ay Tyr
ser ser Leu Gn Pro 65707580 A u Asp val Al a
g 859095 Thr Phe Ay Gn Ay
?‘3@3—@—?& 00105110 Ser Ay Ay Ay Ay
Gy @y Ser 115120125 G n Val dn Leu Val
Gy A a 13013514ther Val Lys val ser
M TRy %}?ﬁerﬁ%’i%@fﬁ% B3o& y net Asn Trp Val
GQu Trp Met 165170175 Ay Trp Ile Asn Thr
Asp Lys Phe 180185190 Lys Asp Arg Ala Thr
qtiy GWASWyTyrl%lzG@m?'o 3791 7 7 10 _ST25 Met
Asp9th Al a val Tyr %/r Cys

Glu val Lys Arg
105

Ser Ser Leu Ser Ala ser val Gly
10 15

Ala Ser GlIn Ser val Ser Asn Asp
25 30

Gly Lys Ala Pro Lys Leu Leu Ile

Gly val Pro Ser Arg Phe Ser Gly
60

Leu Thr ITe Ser Ser Leu Gln Pro
75 80

Gln GIn Asp Tyr Asn Ser Pro Arg
90 95

Glu val Lys Arg
105
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210215220 Ala Arg Qu Arg Gy Asp Ala Met AS Tyr Trp Gy G@n Ay Thr Leu
225230235240 Val Thr val ser Ser 245 <210> 37 <211> 245 <212> PRT <213>
artificial <220> <223> Derivative of TB-A <220> <221> TB-A H F68v/F70L <222>
(1)..(245) <223> TB-A with VL of TB-A and vH F68v/F7CQL |inked by SEQ I D
hD 10 <400> 37 Asp Ile Val Mt ThHe ;gbn75ﬁfs$§p Ser Ser Leu Ser Al a ser va
y 151015 \As/pBAaugByad)/ﬂihvg,Uau Thr cys Thr AI a Ser A n Ser Val ser Asn Asp
20253@2M91 ¢al. . JTyr G n_Gdn Ar s Ala pro Lys Leu Leu lle
354045221 8k P‘CAI APHbthA§f‘|39>(rF@0tI7§/5r 11'7'#73@/%//7 Pro Ser Arg Phe ser Ay
505560, 4.9 Gy Tyr Gy Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu G n Pro
65707280>03 wH/Aspa VAR /A a@1¥ad/7Fyr Tyr cys A n Gn Asp Tyr Asn Ser Pro Arg
85909822 e .AQW)A n Ay Thr Lys Leu Qu val Lys Arg Ay Ay Ay Gy

100108423 VH of TB-A with K43Q/F70L/S71T/E73D/S77G
<400> 28
Gln val GIn Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

ser val Lys val ser Cys Thr Ala ser Gly Tyr Thr Phe ggr His Tyr
20 25

Gly Met Asn Trp val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
50 55 60

Lys Asp Arg Phe Thr Leu Thr Leu Asp Thr Ser Ala Gly Thr val Tyr
65 70 75 80

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly Gln Gly Thr Leu

val Thr val Ser Ser
115

<210> 29

<211> 117

<212> PRT

<213> artificial

<220>
<223> derived from TB-A

<220>

<221> VH/TB-A H43/70/71

<222> (1)..117n

<223> VH of TB-A with K43Q/F70L/S71T

<400> 29
GIn val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

Ser val Lys ¥a1 Ser Cys Thr Ala ser Gly Tyr Thr Phe Thr His Tyr
0 25 30

Gly Met Asn Trp val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
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ser dy dy Ay Gy Ser dy dy Ay Ay Ser Ay dy Ay dy ser 115120125
G@nval Gn Leu Val An Ser Ay Ala Gu Val Lys Lys Pro Ay Ala 130135140
ser val Lys val Ser Cys Thr Ala Ser Ay Tyr Thr Phe Thr His Tyr 145150155160
3791 7 _7 10 5725 Ay Met Asn Trp Val Arg Gn Ala Pro Ay Lys Ay Leu Gu Trp

Met 165170175 Gy Trp Ile Asn Thr 7gyr 2%i0g%¥5c;u Pro Thr Tyr Ala Asp Lys
Phe 180185194 Lys Asp Arg ValygThr rTeu u Thr Ser Ala Ser Thr va
Tyr 195200205 Met G u Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr
cys 210215220 Ala Arg Z Met Asp Tyr Trp Ay Gn @y Thr
Le 2§%Y2§(3231512465%ﬂhﬁwr V 'r Wy P'"‘MHS'Q 08T 8sERYS PPas <2105 PRY <2135
artifici <220> <223> Derivative of TB-A <220> <221> TB-A H F70L <222>

(1)..(245) <223> TB-A with vL of TB-A and VH F7OL |linked by SEQ ID NO 10
Egs Asp Arg Phe Thr ;Su Thr Leu Glu Thr ggr Ala Ser Thr val g%r

Met Glu Leu Thr Ser Leu Thr Ser Asp Agp Thr Ala val Tyr ggr Cys
85 9

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly Gln Gly Thr Leu
100 105 110

val Thr val Ser Ser
115

<210> 30

<211> 117

<212> PRT

<213> artificial

<220>
<223> derived from TB-A

<220>

<221> VH/TB-A H11/16/43/66/70/73/77/93/112

<222> ()..(11i7nH)

<223> VH of TB-A with v11D/A16GK43Q/D66G/F70L/S71T/E73D/S77G/V93T/L112S

<220>

<221> VH/TB-A H1l1l/16/43/66/70/73/77/93/112

<222> (1..(Q17)

<223> VH of TB-A with
v11Db/A16G/K43Q/D66G/F70L/S71T/E73D/S77G/V93T/L112S

<400> 30
N GIn val GIn Leu val GIn Ser Gly Ala Glu Asp Lys Lys Pro Gly Gly
1 5 10 15

Ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
20 25 30

Gly Met Asn Trp val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly Tgp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
5 55 60

Lys Gly Arg Phe Thr Leu Thr Leu Asp Thr Ser Ala Gly Thr val Tyr
65 70 75 80

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala Thr Tyr Tyr Cys
85 90 95
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<400> 38 Asp Ile Val Met Thr G n Ser Pro Ser Ser Leu Ser Ala Ser Val Qy
151015 Asp Arg Val Thr Leu Thr Cys Thr Ala Ser A n Ser Val Ser Asn Asp
202530 Val Vval Trp Tyr Gn Gn Arg Pro Gy Lys Ala Pro Lys Leu Leu lle
354045 Tyr Ser Ala Phe Asn Arg Tyr Thr Ay val Pro Ser Arg Phe ser Gy
505560 Arg Ay Tyr Gy Thr Asp Phg,Thr, Lgubhir 1l1e Ser Ser Leu Gn Pro
65707580 G u Asp Val Ala val Tyr yF‘t§3 tfrn(]n Asp Tyr Asn Ser Pro Arg
859090 aThirg Bhe AdgycTs msfdAlaThet lags tyeuTkd GlyadinLgty Ahg Wry Ay Ay Gy
100105110 3791102 7 10 ST25 Ser 18y Ay Ay Ay s dy Ay Ay Ay Ser Ay
Gy Gy Ay Ser 115120125 Gn Val Gn Leu val Gn Ser Ay Ala Au Val Lys
Lys RrQ v vAl &.1304:35140 Ser val Lys Val Ser Cys Thr Ala Ser Gy Tyr Thr
Phe Thr H si1Iyr 145150155160 Gy Met Asn Trp val Arg Gn Ala Pro Ay Lys Ay
Leu u Trp Met 165170175 Ay Trp Ile Asn Thr Tyr Thr Ay Gu Pro Thr Tyr
Al a A&qogy%lPhe 180185190

<211> 245

<212> PRT )
<213> artificial

<220>
<223> Derivative of TB-A

<220>

<221> TB-A H_M48L/F68I

<222> (1)..(0245) )

<223> TB-A with vL of TB-A and VH M48L and F68I linked by SEQ ID NO:10
<400> 31

Asp Ile val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly

1 5 10 15

Asp Arg val Thr Leu Thr Cys Thr Ala Ser Gln Ser val ggr Asn Asp
20 25

val val Trp Tyr Gln GIn Arg Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr SSr Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
5 55 60

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala ¥a1 Tyr Tyr Cys GIn GIn Asp Tyr Asn Ser Pro Arg
5 90 95

Thr Phe Gly GIn Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

GIn val GIn Leu val Gln sSer Gly Ala Glu val Lys Lys Pro Gly Ala
130 135 140

Ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr phe Thr His Tyr
145 150 155 160

Gly Met Asn Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Leu
165 170
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Lys Asp Arg Phe Thr Leu Ser Leu GQu Thr Ser Ala Ser Thr val Tyr 195200205
Met A u Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys 210215220
Ala Arg Qu Arg Ay-Asp Ala Met Asp Tyr Trp Ay Gn Ay Thr Leu 225230235240
Val Thr val Ser Ser 245 <210> 39 <211> 20 <212> PRT <213> artificial <220>
<223> |l inker <220> <221> &2RLi nk 91<;2]21 (Ihs. (20) <400> 39 Ay Arg Ay Qy
Ser Ay Ay Ay Ay Ser Ay Ay %e ély 151015 dy dy Ay Ser 20
<2102ﬂ90Tﬁ211@A@45ﬂﬁ212>1ﬂﬁﬂcﬁzt$?r&thm1wyahﬂaZ&ﬂ>Ly§28m TB- A scEv anti body
3791 7 7 10 _ST280<220> <221> TBIA<222> (1).. (2480 <223> ESBA105

Lys Asp Arg Ile Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr val Tyr
195 200 205

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr A1a val Tyr Tyr Cys
210 215 220

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly Gln Gly Thr Leu
225 230 235 240

val Thr val Ser Ser

245
< SIn 3k
e <212> PRT
. <213> artificial
<220>

<223> Derivative of TB-A

<220>

<221> TB-A L_V83E H_V79A

<222> (1)..(245)

<223> TB-A with VL V83E and VH_V79A Tlinked by SEQ ID NO: 10
<400> 32

Asp Ile val Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Leu Thr Cys Thr Ala Ser Gln Ser val Ser Asn Asp
20 25 30

e’ val val Trp Tyr GIn Gln Arg Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr ggr Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
55 60

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Glu Ala ¥§1 Tyr Tyr Cys Gln Gln Asp Tyr Asn Ser Pro Arg
90 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

Ser Gly Gly Gly Gly Ser Gly §1y Gly Gly ser Gly Gly Gly Gly Ser
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<400> 40 Asp Ile Val Met Thr G n Ser Pro ser Ser Leu Ser Ala Ser val Gy
151015 Asp Arg val Thr Leu Thr Cys Thr Ala Ser G n ser val Ser Asn Asp
202530 val val Trp Tyr Gn Gn Arg Pro Gy Lys Ala Pro Lys Leu Leu lle
354045 Tyr Ser Ala Phe Asn Arg Tyr Thr Ay Val Pro ser Arg Phe Ser Ay
505560 Arg Gy Tyr Ay Thr Asp Pga?gil'br 7L@UsFy Ile Ser ser Leu Gn Pro
65707580 G u Asp Val Ala Vval Tyr Gn dn Asp Tyr Asn ser Pro Arg
8590961nTha1 Rie Gw vA 1@ erTIGﬂy LAilsa €bu VGI uygalyd psoly day Ay Ay Ay
1001051183%er Ay Gy Ayl y Ser Ay Ay @y dy Ser dy Ay Ay Ay Ser
115120125 G n val Gn Leu Val Gdn Ser Ay Ala GQu Val Lys Lys Pro Ay Al a
130135dA4Qasalys\Wd1 k¥s V@l TRen1 &YserTaTy Aya 9er pkd YhiFWisThyr Phe Thr His Tyr
1451504%5160 G y met A0 Trp Val Arg Gla5Ala Pro Gy Ly36@y Leu Au Trp Met
165170175 Ay Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Ala Asp Lys Phe

18018gé§g‘e%yAssnA§'pp @59 Alecthr, 1Ehﬁ"osgfy Loy &yu dihiGr §efrpAM@t Ser Thr val Tyr

19520

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
180 185 190

Lys Asp Arg Phe Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr Ala Tyr
195 200 205

o Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
’ 210 215 220

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly Gln Gly Thr Leu
225 230 235 240

val Thr val Ser Ser
245

<210> 33

<211> 245

<212> PRT

<213> artificial

<220>
<223> Derivative of TB-A

<220>
<221> TB-A Linker_G2R H_F68L
P <222> (1)..(245)
<223> TB-A with vL of TB-A and VH_F68L 1linked by SEQ ID NO:39

<400> 33

Asp Ile val Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Leu Thr Cys Thr Ala Ser Gln Ser val Ser Asn Asp
20 25 30

val val Trp Tyr GIn Gln Arg Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
50 55 60

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu GIn Pro
65 70 75 80
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Met Qu Leu Thr

3791_7_7_10_ST25
2006/ 131013PCT/ CH2006/ 000300 1/12 Figure 1 ScFv anti body (GGGGS)elinker VL
(GEEES) 4-fi nker

VH

Glu Asp val Ala

Thr

Ser

Gin

Ser

145

Gly

Gly

Lys

Met

Ala

225

val

Phe

Gly

val

130

val

Met

Trp

Asp

Glu

210

Arg

Thr

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>

<223>

<400>

1

Gly

Lys

Asn

Ile

Arg

Leu

Glu

val

34
245
PRT

Gln

100

Gly

Leu

val

Trp

Asn

180

Leu

Thr

Arg

ser

Ser

val

val

85

Gly

Gly

val

ser

val

165

Thr

Thr

Ser

Gly

ser
245

artificial

Th r val

Tyr

Thr

Ser

GlIn

Cys

150

Arg

Tyr

Phe

Leu

Asp
230

Tyr

Lys

Gly

ser

135

Thr

Gln

Thr

Ser

Thr

215

Ala

Derivative of TB-A

(D..(245)

34

TB-A H_K43R/F681

Cys
Leu
Gly
1

Gly
Ala
Ala
Gly
Leu
200

Ser

Met

TB-A with VL of TB-A and

Asp ITe val Met Thr GIln Ser Pro
5

ser

ser

Leu Thr Ser Asp Asp Thr Al a val
Ala Arg Qu Arg Gy Asp Ala Met Asp Tyr Trp Ay G n @y Thr

Tyr Tyr

245 Page 1 WO

3791 _7_7_10_ST25

GIn Gln Asp Tyr Asn
90

Glu

105

Gly

Ala

sSer

Pro

Glu

185

Glu

Asp

Asp

val

Gly

Glu

Gly

Gly

Pro

Thr

Asp

Tyr

Lys

Ser

val

Tyr

155

Lys

Thr

Ser

Thr

Trp

Arg

Gly

Lys

140

Thr

Gly

Tyr

Ala

Ala

220

Gly

Gly

Gly

Lys

Phe

Leu

Ala

Ser

205

val

Gln

VH_K34R_F68I Tinked

Ser Ser Leu Ser Ala

10

Asp Arg val Thr Leu Thr Cys Thr Ala Ser Gln Ser val

20

25
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Ser
Ar

110
Gly
Pro
Thr

Glu

Tyr

Gly

Pro
95

g Gly

Gly

Gly

His

Trp

Lys

val

Tyr

Thr

Arg

Gly

Ser

Ala

Tyr

160

Met

Phe

Tyr

Cys

Leu
240

Cys 210215220
Leu 225230235240

by SEQ ID NO:10

Ser val Gly

15

ser Asn Asp
30



VH
TB- A

e’

VL

TB- B

val

Tyr

Arg

65

Glu

Thr

ser

Gln

Ser

145

Gly

Gly

Lys

Met

Ala

225

val

val

Ser

50

Gly

Asp

Phe

Gly

val

130

val

Met

Trp

Asp

Glu

210

Arg

Thr

<210>
<211>
<212>
<213>

<220>
<223>

<220>

<221>

Trp

35

Ala

Tyr

val

Gly

Lys

Asn

Ile

Glu

val

35
245
PRT

Tyr

Phe

Gly

Ala

Gln

100

Gly

Leu

val

Trp

Asn

180

Ile

Thr

Arg

Ser

TB-A TB-B

GlIn

Asn

Thr

val

85

Gly

Gly

val

ser

val

165

Thr

Thr

Ser

Gly

ser
245

artificial

Gln

Arg

Asp

70

Tyr

Thr

Ser

Gln

Cys

150

Arg

Tyr

Phe

Leu

Asp

Arg

Tyr

55

Phe

Tyr

Lys

Gly

Ser

135

Thr

Gln

Thr

ser

Thr

215

Ala

Derivative of TB-A

TB-A H_F68L

B -A TB-B TB-A TB-B VH TB-A TB-B TB -A TB-B

Pro
40
Thr
Thr
Cys
Leu
Gly
1
Gly
Ala
Ala
Gly
Leu
200

ser

Met

3791_7_7_10_ST125

Gly Lys Ala Pro Lys

Gly

Leu

Gln

Glu

105

Gly

Ala

ser

Pro

Glu

185

Glu

Asp

Asp

val

Thr

Gln

90

val

Gly

Glu

Gly

Gly

Pro

Thr

Asp

Tyr

Pro

Ile

75

Asp

Lys

ser

val

Tyr

155

Arg

Thr

sSer

Thr

Trp

Ser

60

ser

Tyr

Arg

Gly

Lys

140

Thr

Gly

Tyr

Ala

Ala

220

Gly

Page 29

45

Arg

Ser

Asn

Gly

Gly

Lys

Phe

Leu

Ala

ser

205

val

Gln

Leu

Phe

Leu

Ser

Gly

110

Gly

Pro

Thr

Glu

Asp

Thr

Tyr

Gly

Leu

ser

GIn

Pro

95

Gly

Gly

Gly

His

Trp

Lys

val

Tyr

Thr

Ile

Gly

Pro

80

Arg

Gly

ser

Ala

Tyr

160

Met

Phe

Tyr

Cys

Leu
240



DI VMIQSPSS DI VLTQSPSS CRAGVPS |, , , JATI GVPS GSI LQS GIKLEVKR GTKLEVKR
LSASVGORVT LSASVEDRVT RFSCRGYGID RFSGSGSGTE * * * | acp4gm LTcgggg R G R
FTLTI SSLQP FTLTISSLQP ,.,,,1",11:4: Th-VW; WQQRP EPAtirrl QQRP EMS EDVAVYYCKY
EDVAVYYCLO WM NW VRQA G I N\\WRQA G Etri  Gd CAPKLL/ g GKAPKRL1KS

3791_7_7_10_ST25

<222> (1)..(245)
<223> TB-A with vL of TB-A and VH_F68L 1linked by SEQ ID NO:10

<400> 35

Asp Ile val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Leu Thr Cys Thr Ala Ser Gln Ser val Ser Asn Asp
20 25 30

val val Trp Tyr GIn Gln Arg Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
50 55 60

~~ Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu GIn Pro
%, 65 70 75 80

Glu Asp val Ala val Tyr Tyr Cys Gln GIn Asp Tyr Asn Ser gro Arg
85 20 5

Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly §1y Gly Gly ser

GIn val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
130 135 140

Ser val Lys val ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
145 150 155 160

%%y‘ Gly Met Asn Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
165 170 175

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
180 185 190

Lys Asp Arg Leu Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr val Tyr
195 200 205

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
210 215 220

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly GIn Gly Thr Leu
225 230 235 240

val Thr val Ser Ser
245
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* A EIl RMFGQ SI SPAFGQ Y SL YM PGKGLEWMGR PGQGLEWMS * R TAVYYCARR : +"
TAVYYCARTlI e VP WD 2006/ 131013PCT/ C112006/ 000300 2/12 Figure 2 WD
2006/ 131013PCT/ CH2006/ 000300 3/ 12 Figure 3 Production yield of scFv by
expression in E. coil - Mnoner Elution volume (m) WO 2006/131013
PCT/ C112006/ 000300 4/12 1.2 3791 7.7 _10_ST25

<210> 36

<211> 245

<212> PRT

<213> artificial

<220>
<223> Derivative of TB-A

<220>

<221> TB-A H_F68A

<222> (1)..(245)

<223> TB-A with VL of TB-A and VH_F68A Tinked by SEQ ID NO:10

<400> 36
Asp Ile val Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

PN Asp Arg val Thr Leu Thr Cys Thr Ala Ser GIn Ser val ggr Asn Asp
| 20 25

val val Trp Tyr GIn GIn Arg Pgo Gly Lys Ala Pro Lys Leu Leu Ile
35 4 45

Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro Sgr Arg Phe Ser Gly
50 55 6

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr ITe Ser Ser Leu GIn Pro
65 70 75 80

Glu Asp val Ala §a1 Tyr Tyr Cys Gln Gln Asp Tyr Asn Ser gro Arg
5 90 5

Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

AT

s’ Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1

Gln val Gln Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
130 135 140

ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
145 150 155 160

Gly Met Asn Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
165 170 175

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
180 185 190

Lys Asp Arg Ala Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr val Tyr
195 200 205
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01110100 [scR/]

nM B. abs.

450nm TB-A TBwt |

nfliximb |c"

450 rim3 -

[ nglm 1]

WO 2006/ 131013PCT/ CH2006/ 000300
5/12 Figure 5 Inhibition of TNF-induced cytotoxicity in L929 cells A abs.
14.36 161.4 12.57 B. abs. 450nm

3791_7_7_10_ST25

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys

225

210

val Thr val Ser Ser

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

37
245
PRT

245

artificial

230

215

Derijvative of TB-A

TB-A H_F68V/F70L
(245)
with vL of TB-A

D..
TB-A

37

Asp Ile val
1

Asp

val

Tyr

Arg

65

Glu

Thr

Ser

Gln

Ser
145

Arg

val

Ser

50

Gly

Asp

Phe

Gly

val

130

val

val

Trp

35

Ala

Tyr

val

Gly

Lys

Met

Thr

20

Tyr

Phe

Gly

Ala

Gin

100

Gly

Leu

val

Thr

Leu

GlIn

Asn

Thr

val

85

Gly

Gly

val

ser

Gln

Thr

Gln

Arg

Asp

70

Tyr

Thr

Ser

Gln

Ccys
150

ser

Cys

Arg

TYyr

55

Phe

Tyr

Lys

Gly

Ser

135

Thr

and

Pro

Thr

Pro

40

Thr

Thr

Cys

Leu

Gly

Gly

Ala

220

VH_F68V/F70L Tlinked

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu

105

Gly

Ala

Ser

ser

10

Ser

Lys

val

Thr

Gln

90

val

Gly

Glu

Gly

Leu

GlIn

Ala

Pro

Ile

75

Asp

Lys

sSer

val

Tyr
155

Ser

ser

Pro

Ser

60

ser

Tyr

Arg

Gly

Lys

140

Thr

Page 32

Ala

val

Arg

Ser

Asn

Gly

Gly

Lys

Phe

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr ;gp Gly Gln Gly Thr Leu
5

240

by SEQ ID NO:10

Ser

Ser

30

Leu

Phe

Leu

Ser

Gly

Gly

Pro

Thr

val

15

Asn

Leu

ser

GlIn

Pro

95

Gly

Gly

Gly

His

Gly

Asp

Ile

Gly

Pro

80

Arg

Gly

Ser

Ala

Tyr



WO 2006/ 131013PCT/ C112006/ 000300 6/12 abs. 450 rim TB-A A TB-A Fab [ AB]
ng/mL TB-A TB-A Fab I Cso Engtml] 29.7 65.9 wo

2006/ 131013PCT/ C112006/ 000300 7/12 Figure 6 WD 2006/ 131013PCT/ CH2006/ 000300
8/ 12 Figure 7

3791_7_7_10_ST25

Gly Met Asn Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
165 170 175

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
180 185 190

Lys Asp Arg val Thr Leu Ser Leu Glu Thr Ser Ala Ser Thr val Tyr
195 200 205

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
210 215 220

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly Gln Gly Thr Leu
225 230 235 240

P val Thr val Ser Ser

L 245
<210> 38
<211> 245
<212> PRT
<213> artificial
<220>

<223> Derivative of TB-A

<220>

<221> TB-A H_F70L

<222> (1)..(245)

<223> TB-A with VL of TB-A and VH_F70L linked by SEQ ID NO:10

<400> 38

Asp Ile val Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Leu Thr Cys Thr Ala Ser Gln Ser val Ser Asn Asp
20 25 30

val val Trp Tyr GIn GIn Arg Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
50 55 60

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala §?1 Tyr Tyr Cys Gln g]n Asp Tyr Asn Ser Pro Arg
0 95

Thr Phe Gly GIn Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110
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sitc, 14 WD 2006/

o ol -f A 4,
131013PCT/ CH2006/

2006/ 131013PCTI CH2006/ 000300 10/ 12 Figure 9

Cal t C3CDCuas EEEEEE IR x Li ?4"

Ser Gly Gly Gly Gly Ser Gly
115

G1In

ser

145

Gly

Gly

Lys

Met

Ala
225

val

130

val

Met

Trp

Asp

Glu

210

Arg

GlIn

Lys

Asn

Ile

Glu

val Thr val

<210>
<211>
<212>
<213>

<220>
<223>

<220>

<221>
<222>

<400>

39
20
PRT

Leu

val

Trp

Asn

180

Phe

Thr

Arg

Ser

val

Ser

val

165

Thr

Thr

Ser

Gly

ser
245

artificial

Tinker

G2RLinker
(D..0)

39

GlIn

Arg

Tyr

Leu

Leu

Asp
230

Ser

135

Thr

Gln

Thr

Ser

Thr

215

Ala

Gly

Ala

Ala

Gly

Leu

200

Ser

Met

Ala

ser

Pro

Glu

185

Glu

Asp

Asp

Glu val

Gly Tyr

155

Gly Lys

Pro Thr

Thr ser

Asp Thr

TYr Trp

Lys

140

Thr

Gly

Tyr

Ala

Ala

220

Gly

re, it
tvir'"'

'15591_7_7_10_ST25
Gly Gly Gly Ser Gly Gly
120

125

Lys

Phe

Leu

Ala

Ser

205

val

Gln

Gly

Pro

Thr

Glu

AsSp

Thr

Tyr

Gly

Cjte i
000300 9/12 Figure 8 WO

i ("6. Nip.

g.

A 1C e.

.12 fin SD 42

Gly

Gly

His

Trp

Lys

val

Tyr

Thr

ser

Ala

TYyr

160

Met

phe

Tyr

Cys

Leu
240

g]y Arg Gly Gly ger Gly Gly Gly Gly igr Gly Gly Gly Gly Ser Gly
15

Gly Gly Gly ser
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<220>
<221> TB-A
<222> (1)..(245)
<223> ESBA105
<400> 40
Asp Ile val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Leu Thr Cys Thr Ala Ser Gln Ser val Ser Asn Asp
20 25 30

val val Trp Tyr Gln GIn Arg Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala val Tyr Tyr Cys GIn GIn Asp Tyr Asn Ser Pro Arg
85 90 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

Ser Gly Gly Gly Gly ser Gly Gly Gly Gly Ser Gly §1y Gly Gly Ser

GIn val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
130 135 140

=~ Ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
145 150 155 160

Gly Met Asn Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
165 170 175

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
180 185 190

Lys Asp Arg Phe Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr val Tyr
195 200 205

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
210 215 220

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly GIn Gly Thr Leu
225 230 235 240
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