WO 2006/ 131013 PCT/ CH2006/ 000300 1 Stable and sol ubl e anti bodi es inhibiting
TNFa Technical Field 5 The present invention relates to optim sed

anti bodi A9ch et body derivatives that bind to and uncti on of
t unmour ng?r 02‘?‘5 factor al pha (TNFa) and are useful f%&/t@ﬁéog{i@gﬁosi s and/ or
treatnment, 10 prevention or anelioration of TNFa-associ ated di seases; their
codi ng sequences, production, and use in pharmaco- logically suitable
conpositions. 15 Background Art Tunour necrosis factor al pha (TNF(x, also
known as cachectin), is a naturakly occurring manmmal i an cytokine produced
by nunerous cell types, including 20 nonocytes and nmacrophages in response
to endotoxin or @GkBBILe SdndMblubiENGAtiSodidB}jiahikRdingt ORFOf | nfl ammat ory,

i mrunol ogi cal, and pat hophysi ol ogi cal reactions (Gell, M , et al. (1995)
Cell, 83: 793-802). Soluble TNFa is fornmed by the. cleavage of a 25
precursor transnmenbrane protein (Kriegler, et al. (1988) Cell 53: 45-53),
and the secreted Téckiecgiobypepti des assenble to sol uble honotri ner
conpkexes (Smith, et al.(1987), J. Biol. Chem 262: 6951-6954; for reviews
of TNF, see Butler, et al. (1986), Nature 320:584; O d 30 (1986), Science
230: 630). These CORPPESESILt MEFPTRE Folateectpt T <™-66Rd on a variety of

cel | s. Bitndrdiepravduersibaty dertmptdfvepr thamfbliadnet ey ef fects, including (i)
rel ease1Qfcrot here @1 bRt d APIRLEF YaedHbKi NEStuCL @S (eRESY | eukin (1L)-6,
IL-8, and IL-1 (f '1) relt}asg.of 35 matrlfx net a Ior&rotel nases and (iii) up
regul at1sh28F 1HE ek Pt 64 SAIGI°%ERd6EAETT T adPEi'on nol ecul es, further WO
2006% 1 FIGYINPET G2e061 DRE3don of gMfkreysonriathe difdagriat ory and i nmune
cascadeh@yr atdirafsefgetukopyb@sctinh &xd navase Wrirmhcssues. A | arge nunber

of di 5%0%§E§1ﬂ esﬁ%ﬁgfé aéo?n%ositions .

15 Background Art

Tumour necrosis factor alpha (TNFx, also
known as cachectin), 1s a naturally occurring mammalilan
cytokine produced by numerous cell types, including

20 monocytes and macrophages in résponse to endetoxin or
other stimuli. TNFo is a major mediator of inflammatory,
immunological, and pathophysiological reactions {(Grell,
M. , et al. (18393) Cell, 83: 793-802).

Soluble TNFo is formed by the cleavage of a

25 precursor transmembrane protein (Kriegler, et al. (1988)
Cell 53: 45-53), and the secreted 17 kDa polypeptides
assemble to soluble homotrimer complexes (Smith, et
al.{1987), J. Biol. Chem. 262: 6951-6954; for reviews of
TNF, see Butler, et al. (19%86), Nature 320:584; 01d

30 (1586}, 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—inflammafory 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



with elevated |l evels of TNFa, many of them of significant 5 nedical
i nportance. TNFa has been shown to be up regulated in a nunber of human

di seases, y@sdoyqipg chronic di seases such as rheunat Oi’ér/%gEJBFMoE&) (RA),
i nfl ammat ory bowel disorders including Crohn's disease ul'cerative

colitis, sepsis, congestive heart failure, |o asthma bronchiale and nmultiple
sclerosis. M ce transgenic for human TNFa produce high | evels of TNFa
constitutively and develop a spontaneous, destructive polyarthritis
resenbling RA (Keffer et al. 1991,,EMBO J., 10,4025- 4031). TNFa is
therefore referred to as a pro 15 inflammtory cytokine. TNFa is now wel |

est abl | shaghiag key 4 1081 -rhRkA0geneSl snofo ooty 1 2 chronic

progressive and I'sease characteri se onartlcuIar jOInt

|anammt?t&ﬁa&ﬁﬂn‘%ie]ﬁ‘ﬁkﬁﬁﬁ%%qnﬁi’t?f‘tsr)?‘s'f‘ﬁ%”cars}ﬁﬁ%% of 20 fever and nal ai se
and fatigue. RA al s& leagls nugbehradhidésosyawyiaak asddcdatedi on, with frequent

progresslﬂqht @1e@£ﬁéoc%§élé3%{ft Tk?cgenéﬁ_@ @P%&?%Eré«'ﬁ}rﬂl@ﬂcaﬂﬁqcreased level s
of TNFa are ri pheral bl ood of

e
patients I%eLﬁJ‘Fékll ‘?rrtSHF??A ’\%ﬁ‘eﬁasr?%ﬁfgnﬁ %"flbctl? % ‘gpgent s are administered to
patients lw;rufléte@gm far onpiRy, off heynarediseas e | amwm, i nprove synptons and

retard j aiH¥ondan@ara6hEKowh ek Aheur(x1998) arv:tiRihbt () Rheum 42:1204-1208).
Physi ol ogl cr?eﬂ%ato'g\lF%othraA fﬁ%%%)%r%iggm é};f’(t)lﬁo pcglo itl on fromparticul ar

i nfections nuNo TNFa is rel eased
by nmacr %Q@eﬁﬁi"eha%lbd@enS%E:%%SvaF@HngWel b@iﬂ%ﬂ yaate¥ari des of
G am negaidtheabaedreial e Anmd mebtiplENsalap@eiar.s Mioe beraangemoogenous nedi at or

of Centraﬂoﬁﬁu{gé@%ﬁf@“ﬁ?o dﬂ:\é%m‘g lddet BE Pex\ﬁ%laoegﬁs@uaewﬁ} hogenesis  of

endot oxi ¢ shock associ ate cterial sep (Mchie, 'et al. (1989),

Br. J.Surf ¥ 8eB7RR 1 SPOHSRECES  WISSEBBF AL Y@Eﬁ*}%ﬁééoal 000300 3 et al.
(1989), SecendlMiemaa (Bhbisk Borai 14991 AGBMBGE., BI/MHL6n, et al. (1989) Crit.

Care Cimp3Ry. 2 is\\MR@& fore referred to as a pro-
15 inflammatory cytokine.

TNFo is now well established as key in the
pathogenesis of RA, which is a chronic, progressive and
debilitating disease characterised by polyarticular joint
inflammation and destruction, with systemic symptoms of

20 fever and malaise and fatigue. RA also leads to chronic
synovial inflammation, with freguent progression to
articular cartilage and bone destruction. Increased
levels of TNFo are found in both the synowvial fluid and
peripheral blood of patients suffering from RA. When TNFu

25 blocking agents are administered to patients suffering
from RA, they reduce inflammation, improve symptoms and
retard joint damage (McKown et al. (1999), Arthritis
Rheum. 42:1204-1208).

Physiologically, TNFa is alsoc associlated with

30 protection from particular infections (Cerami. et al.
(1988), Immunol. Today 9:28). TNFx 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. (1988}, Br. J.Surg.76:670-671.; Debets.



et al. (1987). Lancet 1: 355-357; Hammerle. et al. (1989) Second Vi enna
Shock Forum p. 715-718; Debets, et al. 5 (1989), Crit. Care Med. 17:489-497;

Cal andr a. b 2és1310431990), J. Infect. Dis. 161:982-987;
(1988), Arch. Surg. 123:162-170). As with other organ s?glz&e}?r@gm@kwga has al so

been shown to play a key. role in the central nervous 10 system in
particular in inflammtory and autoi mune di sorders of the nervous system
including multiple sclerosis, Quillain-Barre syndronme and mnyast heni a
gravis., and in degenerative disoyders of the nervous system including
Al zhei ner' s di sease, Parkinson's disease and 15 Huntington's di sease. TNFa

is also ieracvgive&9|8@)dl§é};0q1%r §ieffa GBLAL eﬁqu%}ﬁstsnsﬁl@f akBe retina and of

nmuscl e, includin tic neuritys, nmacul.a s generation, diabetic
er

r et i nopatHyPsefer fikt iy oSidESs, c’é*rﬁroth‘B‘bl‘ﬁ]cml a ~45clai%sis, and nuscul ar
dystrophyt as. V\Ell9IB7’as Tanaen; mnﬁ@en dlanrerher vausiisy$1 &) i ncl udi ng

”atlﬂml _Iﬁ‘gelelsﬁéi rkfl'e'ﬁhla!ré’hc%clka%wm spi hak- ﬁwdmaaﬁéyhetaa@ st F?Ee l—bpatl tisis
anot her n of. order i ch ,anpbng ot her triggers can
be cauged‘ 3 C?ré% ¢1 ﬁa gnsl_} 4ﬁ§rg%ﬂ$ gcdaganijlélh %ag? cytomegal 0 25 virus,
and hepat(1p8) AJE \lnf%‘fes Diple pbli ;988 - 2Hlis & vhawt eet pilver inflammation in the
portal andskepbulmich eghcgn 1280ldowed) by fibrosis and tunor progression. TNFu

can nedi ate cachexi an whi ch a £ nor bi dity and
nortality (Tisdale lt% &Ceztb(%?an Sa?’scc %%éciﬁpoi%gﬁa%ﬁr% 389: 299-305). The

key rol ebﬁﬁay@wh@ytqfl\uﬂaﬁﬂ ﬁ Kﬁ?l%‘?ﬁﬂd@e ceeFF¥t di°TvABine responses and the
pat hohogyyetemmniy pdiseates hasidfedmhatddie aagaactviimonant agoni sts of TNFa.

TNFa. 1o a0l bamerd ot 6 Lkines W1aRenSYStAkeng %ﬁiﬁl ggkade carries the risk
C

for increa requenc eri t i nf mani f ested i nfections,
in partiSCUPEPSh%- GHH %Paﬁr%fSYPQF aﬂ%ﬁ‘b@?’%ﬁ“r Ma GRAVNID 2006/ 131013
PCT/ CH20@8A000 33Qendr pogs ldhyometrerozfHéi@nlemm&rdlmtﬁmduct| on of | ynphonas,

including Alzheimer's disease, Parkinson's disease and

15 . Huntington's disease. TNFx is also involved in disorders
of related systems of the retina and of muscle, including
optic neuritis, macular degeneration, diabetic
retinopathy, dermatomyositis, amyotrophic lateral
sclerosis, and muscular dystrophy, as well as in injuries

20 to the nervous system, including traumatic brain injury,
acute spinal cord injury, and stroke.

"Hepatitis is another TNFoa~related inflamma-
tory disorder which among other triggers can be caused by
viral infections, including Epstein-Barr, cytomegalo~

25 virus, and hepatitis A-E viruses. Hepatitis causes acute
liver inflammation in the portal and lobular region,
followed by fibrosis and tumor progression.

TNFa 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 TNFu in inflammation,
cellular immune responses and the pathology of many
diseases has led to the search for antagonists of TNFg.

' TNFa 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



denyelinating di seases and heart failure. One class of TNFa antagonists
designed for the treatnent of TNFa-nedi ated di seases are antibodies or 5

anti body wpagygRkoss t hat specifically bind TNFa and ther bl ock its
function. The use of anti-TNFa anti- bodies has shomn&ﬁ@%”%ﬂﬁﬂ?“&%ade of

TNFa can reverse effects attributed to TNFa including decreases in IL-1,
G\t CSF, IL-6, I1L-8, adhesion nol ecules and tissue 10 destruction (Fel dmann
et al. (1997), Adv. Inmmunol. 1997:283-350). Antibodies directed against
TNFa have been proposed for the prophylaxis and treatnent of endotoxic
shock (Beutler et al. (1985) Sciénce:234,470-474). The 15 use of anti-TNFa
anti bodies in the treatnent of septic shock is discussed by Bodner et al.

1993, (epPiikial othare rlﬁ/é%hléiq%éldlm wgpcrien ro3YyTPREERSy et al ., 1993,
(Criti cabmydamatiMeglidiisbese ErndiB3heddd)faandrki r schenbaum et al . 1998,

(Critical Care Meqyglpe,s<26:167p; %@%@);Bn%()c adeifad; far treating a

neur odegener ati ve ~ di.sease in.a hungn mnis r| ng an anti- TNFa
nonocl oh3¢ HHFEEBYRy S5 TWW&‘%F%N@%F%@% aPFl ¥BFS Ahs been di scl osed
in U320080458911r @493 tt eaehesidaia yusndINFNFendl| ockers 25 including

fm}:i TNEﬁ‘ef’éH gi’é’él@%tgof&ﬂcﬁﬁfon”e@ﬂ@'&@ Sf%é—gﬁk@tagﬁ:ld' EOV dgrs Ca;JSEd by
a. rovi des ati_ng sai i sorders by adninistering a
TNFa ‘f"g’geifhrhé‘? SW@SBW"]%IBO 395%?%5 glyf §G8 kFhds%f 30 nonocl onal and
engi neeeéﬂecsmt Ebodiadedi tediéd ag@u@g d¥reasehelr Idr-dducti on, conpounds
conpri sekpgdren.and muse, &dhe@&dhcxhﬂ%cuéagiab@ﬁit@gsweful for therapies of

TNFS1 rrgdl at e d| s S{% eetuggal wggell t hﬁév m.}nocxllqpal 35 anti bodi es (mMAB)
pro Jce echnol ogy romé nat urat . sour ce, usual ly a nouse, or

engi nee?%%l 2§ﬁr?%dl es. The latter either correspond to naturally WO
2006/ 131013 PCT/ Crh2006d33030D0ectted against TNFo have been

proposad for the prophylaxis and treatment of endotoxic
shock {(Beutler et al. (1985) Science:234,470-474). The

15" use of anti~TNF& antibodies in the treatment of septic
shock is discussed by Bodmer et al., 1993, (Critical Care
Medicine, 21:441-446,1993), Wherry et al.,1993, (Critical
Care Medicine, 21:436-440) and Kirschenbaum et zl. ,1998,
{Critical Care Medicine, 26:1625-1626).

20 A method for treating a neurodegenerative
disease in a human by administering an anti-TNFuo
monoclonal antibody or a TNFo binding fragment thereof
has been disclosed in US2003147891.

WO0145321 teaches the use of TNFu blockers

25 including anti TNFa antibodies to treat neurclogic and
related disorders caused by TNFa. It provides a method
for treating sald disorders by administering a TNFu«
antagenist.

WC03047510 discloses various kinds of

30 monoclonal and engineered antibodies directed against
TNFo, their production, compounds comprising them and use
in medicine.

Antibodies useful for therapies of TNFu
mediated diseases are usually either monocleonal

35 antibodies (mAB) produced by hybridoma technology from a
natural source, usually a mouse, or engineered
antibodies. The latter either correspond to naturally



occurring antibodies in that they conprise full-length heavy and |ight
chains, or to the Fab fragnents that can also be generated from natural

ant i bodi es¢olosps@heol ytic cleavage, or to single cha odi es
wherein 5 fragnents of the variable heavy and |i ght CEET&Q{%O&@?){%E& are

| i nked by a peptide linker. Both, heavy and |light chains of an anti body
conpri se constant and vari able domains. As non-human anti bodies are

i mrunogeni ¢, the anount of hunan-like lo sequences in an antibody is often
increased in a so- called "hybrid' antibody, which conprises constant
regions of a human 1gG and variable regions matching the sequences of an
ani mal antibody, in nost cases nmurine antibodies with the desired

speci f | GFEYLTr e dBtifadigsl én 1Hhatehorscemiisheit Weleugther adapted to become
nor e smah#@nntblagmwpﬂﬁahshuﬁa&oanhebnﬂyfbygﬁuhagenesugm | eading to a

pnureni 36y ANLEREONcd YR A A SERAIINE, APRLOREM AN Y the ant | gen

bi ndi ng ortlo | ement ar ning regions (CDRs) of the
vari abl & @)V':"i"?eegl 8ﬁst‘bfslégﬁ%u%réalé‘ntgF%o%P'%’rP@dbwhﬁéﬁlw th a framework of a

humars afirbfpoehts pEstie |v1agla1mlea HeGRR- gmafitight chaiti begionshMonocl onal
anti bodi,eg agalasty TN Raye f&yyg described in the prior art. Meager et

al ., 1087 25 (warl 305- des r|be rine nocl onal anti bodi es
agai nst reconbi narﬁodt%NFﬁea %‘%htet ajps %@ﬁ, T 8l ogy Letters

17: 311- Smﬁprnns@pnb@nﬂh@nds@arxﬂblﬁudmmemwnnh@hmmabuamm|bodles agai nst TNFa

in  prewanindie8ndpd Bhinend K:i@h@iﬁﬁmHQOOPSQ&%9452inSC|OSGS anti - TNFa
chlnﬁ{l ant i bodi es ang in freatlin pathologles associated with

t he preseﬁ?encﬁf Tﬁﬁa he u .5¥°an i- .ga%% iBodi 8¢ in the treatment of
RA and Cr&Hf shabsisantsbelscddell sompriserctahshanet al : (1998),
(Transplagiaid ef Prioceedings a3 4226aE0k2 Fpgiddomantchidg ahe, 1997, (Trends in

| munol gy, F0ay 6482093 241 ar@lfhols), 6l HBBEN: Sleshurs D 2006/ 131013

PCT/C1120 1/é¥aes with the desired specificity. These variable

" 15 regiéns can then be further adapted to become more -
similar to a typical human antibody by mutagenesis,
leading to a “humanised” antibody. In yet an alternative
approach, only the antigen binding portions, i.e. the
complementary determining regions (CDRs) of the variable

20 regions of a mouse antibédy are combined with a framework
of a2 human antibody, resulting in a “CDR-grafted”
antibody. _

Monoclonal antibodies against TNFa have been
described in the prior art. Meager et al., 1087

25 (Hybridoma 6:305-311) describe murine monoclonal
antibodies against recombinant TNFm. Shimamoto et
al.,1988, (Immunology Letters 17:311-318) describe the use
of murine monoclconal antibodies against TNFx in
preventing endotoxic shock in mice.

30 US5919452 discloses anti-TNFa chimeric
antibodies and their use in treating pathologies
associated with the presence of TNFa.

The use of anti-TNFo antibodies in the
treatment of RA and Crohn's disease is discussed in

35 Feldman et al.{1998), (Transplantation Proceedings
30:4126-4127), Adorini et al., 1997, (Trends in
Inmunology Today 18:208~211} and in Feldmann et al.,



6 1997, (Advanced I munol ogy 64:283-350). The antibodies to TNFa used in
such treatnents are generally chineric antibodies, such as those descri bed

i n US59194a®2006/246303187231 di scl oses humani sed anti -T%gle} %u«%b taodi es with
at | east one non-human CDR region that have inproved it

characteristics. Furthernore, in the International Patent Appl i cation WD
92/ 11383, reconbinant antibodies, including COR-grafted anti bodi es,
specific for TNFa are disclosed. Rankin et al. (1995), 10 (British J.
Rheumat ol ogy 34: 334-342) describe the use of such CDR-grafted antibodies in
the treatnment of RA. W9211383 df scl oses a reconbi nant, humani sed
CDR-grafted anti body specific for TNFa that is derived fromthe nurine
monoc| od#® 7antddysaygee 1 ERunR NG 64 EREI3 YT - The191:ipodang t@ teaches the
product imireansediSe eﬁclsadrdaamém&sodures;;érmﬂlagn@is:inferaad/ or therapy of

TNF bit f TNF t hat
havZ1 g:}%%ﬁ%@%% dsgég\l}glé\?o%%cwg égﬁg?éggémgwlzoogngcl onaI(X ChIarTEI’I c
|a

nouse- human ant i boH§/2Qﬁﬂ g et dé@éll?l%ﬁs TNpan s AEREY Remi cadeT™M
Cent oz orant@osdiorsatiion/ Jolleash dhe JohAsomn KaR danmwnsthated clini cal

ef fi cacy,,i,B irkgamtvr eagmngotzhﬁ%c(t%ﬂseiés e%uekhé&%%e Lancet 344:1105-1110;

Mani I 19 unmat i 1552-1563). Infliximb
has al s&%edéﬁgﬁ‘?ﬂ’taltéf”éﬂl (ﬁatﬁPEdl}pPé\lePEh‘(‘:‘il w9 nggz]emt]qjeat ment of the
i nf | ammuatesrybbowdl adfBerdders, Cirotimddndi GFageaf Bakrantébodles, 1999,

rC]BastrOe&tp%r:@fﬂgwo%l@wo??ax%8di?di%%%a02@a?r%i_&%4 élﬁl qg.%srhe treat rr]u?lnt of go
epa i tration o n a_a y_.suc as inflixim
use64 8@rt1ea§h ?ﬁ%mtlreaf’% %43%]32 é:urollgges%l % bc *TRER-% gfssom at ed di seases
Wi th antslquFW‘élﬁ?ﬁb%‘éilaé’é"rle%%qﬁJGPn‘gh‘F GEES mﬁﬁib,ofcﬁpsn and D2E7. 35 D2E7 -
(Adal i numab), a hummege1anes-divda ose®no leidabisait, badyadAdaot t ) has been

devel opRPrl 9r418A! anBH YO S £01 SRARL thP AL A3 eq Cel I tech is
from the murine monoclonal antibody 61E7, hTNFI, hTNF3 or

15 101.4, and 1t teaches the production and use of said
antibodies in diagnosis and/or therapy of TNFa-associated

~disorders.

Ameng the specific inhibitors of TNFa that
have become commercially available only recently, a

20 monoclonal, chimeric mouse-~human antibody directed
against TNFa (infliximab, Remicade™; Centocor
Corporation/Johnson & Johnscn) has demonstrated clinical
efficacy in the treatment of RA (Elliott et al.l1994,
Lancet 344:1105-1110; Mani et al. (1998), Arthritis &

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.
1959, Gastroenterology 1l1l6: 22-28.)

_ US22002037934 discloses the treatment of

30 hepatitis by administration of én anti-TNFo antibody such
as infliximab.

US6428787 teaches the treatment of neurologic
and TNFa-associated diseases with anti-TNFo antibodies
including infliximab, CDP5371 and D2E7.

35 : . D2E7 {(Adalimumab), a human anti-TNFx
monoclonal antibody (Abbott) has been develbped to treat
RA and Crohn’s disease (W09729131). Celltech is -



WO 2006/ 131013 PCT/ CH2006/ 000300 7 devel opi ng CDP571 (EP0626389), a

humani sed nonocl onal anti-TNFa 1g&4 antibody to treat Crohn's di sease and
CDP870, awyiwhiHs349 nonoclonal anti TNFa anti body fr at RA. The
| ocal admi nistrati gn of said 5 anti bodies for treatnent {:ﬁ%oﬁszooﬁog

di sorders is disclosed in US2003185826. Many single chain antlbodles
(scFvs) were generated against a nultitude of different antigens, in

parti cul ar because they can be easily selected for high 10 binding capacity
usi ng techni ques such as for exanple phage display or ribosone display.

Mor eover, scFv antibodies can be?produced in mcrobial systens which are
associated with fewer costs conpared to the production of therapeutic
ful | -1 enggvelapindddirédl (EPU6A638IEN t izohuranicedvenbeoitalalext racel lular and in
vitro apﬂiﬂlc@w&r@msgﬁma %oab%%tbéﬁghr?@@l@§§£é’éla¥ﬁd used for
|ntracelé§>qr ap Ilcatlo i é@p JBC 28; 215(4):2795-2803; Auf
der Maur Ar . ??&(&? L BY75285588%Y st ocks MR, 2004, Drug

Di scov Zﬂaﬁméay.tolﬁ;rgéQZBA 96‘@895(89al hémtelstsr@mndw_ eetdd agai nst

intracel Arwlabd@éﬁ igensréavenhesn devel opediisbnageneral , intracellul ar

expr essi Qose nctl g@bxﬁg 243 islimted by their |nstab|I|ty, _
i nsol ubi T |ﬁ ency to form a gregates For this reason, in vivo

screeni ng systens ﬁ%nicﬁlﬁﬁéﬁvc%ﬁﬁﬂ BoEteediaghil @pFETe wﬁé?tlcularly sol ubl e and
st abl e underated ugjaigst ondivlicotsdd i aaffdmmtt bBetigaisragel | ul ar envi ronnent

(e 9 nuekaysaLeyt %Bgeégith@gvean %\ﬁ%sgyfgg%%afeuk%a fvelgped using a so

cal l ed n ro reen Malr et al. (2001), 30
FEleﬂetbdlndSG% WC&H usdig gesh WFS afugl @5 5B945%3TPhEL hods 34: 215- 224) and
have Iecbnagethzﬁpkhynbrfrxhﬂﬂomﬁ af splpar t leudoaeky s¢@&bl e and sol ubl e scFv

franEWDﬁ%nﬁ%GHﬁ&?%én BQ&n&ﬂ%ﬁe@QﬁpQ§@§oEMﬂQ%98¥éﬁghmlEHréﬁﬁrnDre these
framewor ks show g ression enhaqfed stability and

sol ubi | ﬁfc F’%E Wer G’ﬁﬁ coﬁ’gf‘u?é\eto 3§| d?E?%ﬁtéoﬂao ions in the

extrace|qh§¢3peutlc full length antlbodles

15 In addition to conventional extracellular and
in vitro applications, scFvs have also been successfully
used for intracellular applications (Wérxn et al. 2000,
JBC, 2B;275{4):2795-2803; Auf der Maur et al. 2002, JRC,
22:;277(47):45075-45085; Stocks MR, 2004, Drug Discov

20 Today-. 15;9(22):960-966); hence, scFvs directed agailnst
intracellular antigens have been developed. In general,

~ intracellular expression of functicnal scFvs is limited

by their instability, insolubility, and tendency to form
aggregates. For this-reason, in vivo screening systems

25 for scFv antibodies, which are particularly soluble and
stable under reducing conditions typical for the
intracellular environment (e.g. nucleus, cyteplasm} have
been successfully developed using a so called “Quality
Contrcl” screen (WO0148017; Auf der Maur et al. (2001),

30 [EBS 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 seguences
for such purposes {WO03097697) . 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



envi ronment. Hence, these favourabl e biophysical and WO 2006/ 131013
PCT/ CH2006/ 000300 8 bi ochem cal properties translate into f
production yields and enabl e these anti body fragnments, once
agai nst swecuddcrant i gens, to be applied |ocally and/PSA/CHREW6HORI |y as
protein therapeutics in 5 particular therapeutic areas. As b
anti bodies and Fab fragnents, in contrast to full-length an
the Fc part that is recognized by the Fc-receptor of nobnocy

e.g. nat

ural killer cells, they do not evoke antibody-depen

avour abl e hi gh
directed

oth scFv

ti bodies, |ack
tes, such as
dent

cel | -nediated cytotoxicity 10 (ADGC) and thus do not provoke unspecific

toxicity

due to binding to Fc-receptors on non-target cells
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disorders such as RA, particularly treatments that can
provide sustained, controlled therapy by local
administration with a low degree of side effects. The
present invention provides antibodies, compositions and
methods for effective and continuous treatment of
inflammatory processes of arthritis and other TNFo-
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.

Disclosure of the Invention

Hence, it is a general object of the inven-
tion to provide & stable and soluble antibody or antibody
derivative, which specifically binds TNFo in vitro and in
vivo. In a preferred embodiment said antibody derivative.
is an scFv antibody or Feb 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
features that it comprises a light chain variable domain
being or derived from the sequence SEQ ID NO:1 that is
combined with a heavy chain variable domain being or

adi | y apparent
vative is

n vari abl e

i's



conbi ned with a heavy chain variabl e domain being or WO 2006/ 131013
PCT/ C132006/ 000300 9 derived fromthe sequence SEQ ID NG 2, wherein in the

case of aw@ehbygihisequence said sequence has at maxi MyBrbob hanges
within the framework of said VL domain and/or at naxi nmum ug 6?C'('))%S&changes

within the framework of 5 said VH domain. A preferred enbodi nent of the
present invention is said antibody or antibody derivative, wherein one or
nore am no:acid changes are introduced at any of the positions in the
framework, preferably at one 10 or nore positions selected fromthe group
of the positions 4, 46, 65, 67 78, and 83 of the VL domain, and/or at one
or nore of the p03|t|ons selected fromthe group of the p03|tions 11, 16,
28, 43, 48:ivgg, f7@n thg, sequEnce78EQ 73 NP72, 7hergdnald the2 of the VH donmi n.
More 15 pigf %rfaQ|cYGr1@Ed|§@§IenQ@esQfd tsfazqu@@&a/@fa%l ghsnd:@ads to an anino acid

present in SE an ols VH, and even nore
preferab\l% E 9 Ch%ngfﬁ w%‘gh be o%‘r'samlmr‘imtr aPS NéQgIF esent . w Mbst preferably,

sai d ant pdPyr oF BERiYEdyP t@O%éh@WSl VéEh@br‘Pbﬁl Sexrewovk ebmain of the.
sequencesSEQvHDIom@nl and/or a VH domain of the sequence or derived from

the sequence SEQ IR i uence SEQ ID NO 11 and a
VH domai n of the se gpn%%rr%gQ%%%g% g? ?Jhtehgﬁlif% onai n of the antibody of
the pres&RiteitagRntS (‘i’ﬁlQSa‘&:"GrlPﬁFjVs%% aptybody AT VBEISEQ ID NG 1, in a

pr ef er r eghemthodharent mbhe aftinsequbhchange slegdevedt fadmme8ELE | D NO 2 such t hat

the phe”é(rlﬁ'o%”'cﬂ@ p%tle;Qéﬂlé' antﬁg fﬁan@%?ﬂedpﬁe@er% lg"%rt ghani ne, |eucine,

i sol euci ne or val Addi t 1 onal es Wth are Optl onal . scFv

ant i bddi 8% ”t?fretﬂ?%l%ﬁnﬁﬁ‘i‘jle&rt@ F%%%B EEOA Bfl\@%l SEQ ID NO. 33, SEQID -
NO: 34, SEQItHoNG: B5,468E63 4 [57N0036andar$é SEQ:HGDVNOd@fralnbn anot her preferred

embodi mestq Eh%nepbesﬁéﬁe Io&veﬂélmﬁabgs andlicbosy f%maaﬁé body derivative is
deri ved fromt anti bo ons rlti t{'ug \ﬁlﬁ sggue&ge6§EQ §5 NO 1 and the VI |

Jikei
sequence lﬁl@
3, 76, 77, 93 and 112 of the VH domain. More

15 preferably, at least one of the conversions leads to an
amino acid present in SEQ ID NO:3 for VL and/or SEQ ID
N0:4 for VH, and even more preferably at most 13
conversions in total are present.

Most preferably, said antibody or antibody

20 derivatives comprises a VL domain of the sequence SEQ ID
NO:1 and/er a VH domain of the sequence or derived from
the sequence SEQ ID NO:2, or a VL domain of the sequence
SEQ ID NO:11 and a VH domain of the sequence SEQ ID NO:4.
If the VH domain of the antibody of the present invention

25 comprises a VL domain of SEQ ID NO:1, in a preferred
embodiment the VH sequence is derived from SEQ ID NO:2
such that the phenylalanine at position 68 is changed to
elther alanine, leucine, isoleucine or valine. Additional .
changes within VH are optional. scFv antibodies of this .

30 kind are given in SEQ ID NO:31, SEQ ID NC:33, SEQ ID
NQO:34, SEQ ID NO:35, SEQ ID WNO:36, and SEQ ID NO:37.

In another preferred embodiment of the
present invention saild 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



| east one anino acid residue that is converted in at |east one of the CDRs
to a residue .present in the WO 2006/ 131013 PCT/ CH2006/ 000300 10

cor respongy@shoéfe@f the VL sequence SEQ ID NO 5 and/ og & guence SEQ
ID No:6 or SEQID NO 25. In a nuch preferred enbodi rrentCTé tﬁée//&_dg?@sent

invention in said anti body or antibody derivative at 5 | east one of the CDRs
of the group VL CDR2, VL CDR3, VH CDR2 or VH CDR3 is converted to the
correspondi ng CDR of the VL sequence SEQ ID NO 5 and/or the VH sequence SEQ
ID No:25 or SEQ ID NO 6. Mst preferably, said antibody or antibody 10
derivative conprises the follow nd VL/ VH sequence. conbinations: VL SEQ ID
NO 7/VH SEQ ID NGO 2', VL SEQID NO8/VH SEQID NG 2, VL SEQID NO 1/VH SEQ
| D NO. 9, cdi5re¥poSERd ODROp /e SEG4MENOe2850 NILNSER dnB/RO; 1/ VH SEQ | D NO: 28,

VL SEQ | BhNQH1E¥hEQ kB NG 206 M sBRQIbDNdNG526/ VH SEQ ID NG 30, VL SEQ ID
NG 27/ VH SEQ I D NQI%O. 20 d n_anot heedr e%gfﬁger %dogngg)edi ment f he anti body or
anti body derivative of The ﬁ’r 856h myen‘fll on ha spgm’Fl city to human TNFa.
Pr ef er abl§vendgaph giih Wilddpnkiicsly eharddbedy AQrrigtavKatof - 100 nM or | ess.

More prefeidtednei 6t ahea0bROAY thk tdkoapKULofpr) M or3, ess, and most 25
preferred,of 1 pMand 'igsé@v% LLRody der !:é)’ﬁrt's"%ﬁdfﬁgc%g' gg to the present

i nvention-are for exanpl e FC usi ons, tOX|nE?6%|ons, usions to enzynat|c
activitiBe Vdi peerune PBRMER d10s8cHd/88 Kihi Bbdaicasenc 4B8dIRs, |inear

ant i bodi Bs;255bnAgbED citann: 80 anti bodi es, bispecific antibody fragments,. in

particular scFv ar@gsﬁaprg%qgg?ﬂt Sai AN2L D8R 6f effedoQp) ect of the present
ti bo wh i

invention is a,scFv an % ose VL and,VH donmai ns are connected by a
|inkel®, PFEFEELBE R4S -1ienkR_IL]Hng VL/VE sequence. :

combinations:

VL SEQ ID NO:7/VH SEQ ID NO:2,

VL SEQ ID NO:8/VH SEQ ID NO:2,

VL SEQ ID NO:1/VH SEQ ID NOC:9,

15 VL SEQ ID NO:1/VH SEQ ID NO:25,

VL SEQ ID NO:1/VH SEQ ID NO:28,

VL SEQ ID NO:1/VH SEQ ID NO:29,

VL SEQ ID NO:26/VH SEQ ID NO:30, .

VL SEQ ID N0:27/VH SEQ ID NO:30.

.20 In another preferred embodiment the antibody
or antibody derivative of the present invention has
specificity to human TNFo. Preferably, antigen binding is
characterized by a Kg of » 100 nM or less. More preferred
is an antibody with a Kq of 10 nM or less, and most

25 preferred of 1 nM and less.

Antibody derivatives according to the pressent
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
segquence SEQ ID NO: 10. .



35 sequence arrangenent. More preferably said |linker has the sequence SEQ
I D NO 10. WD 2006/ 131013 PCT/ CH2006/ 000300 11 Anot her preferred object of

the presegwlp 20bdiseslsi ON is a scFv antibody derived frormp Jobtdi630d0  (TB-A)
Such an anti body can be obtai ned by nutagenesis, and conprises three or

| ess nutations in either 5 franework, CDR and/or |inker sequences.

Preferably, the scFv antibody has the sequence SEQ ID NO 20, SEQ I D NO

21, SEQID NO 22, SEQID NO 23, SEQID NO 24, SEQID NGO 31, SEQ ID

NG 32, SEQ ID NO 33, SEQID NO 34, SEQID NO 35, SEQID NO 36, SEQ ID

NO: 37, or SEQ ID NO 38. 10 Anothéf preferred object of the present

invention is the Fab fragnent conprising a VL domain that 1is fused to the

const ant regi on of Anobhrmpregekegspabtdati f &hel mrewrdomain that is fused to

the CHlL gﬁggb t No©fis aaseymh | tlj_g&dy }%@_@ﬁe@% A BM% j_[jldl$]b_(9@0 pol yﬁepti des ar eh15
connect eg,.b inter-chain disulfi ridge. Sti i.n, anot her aspect the
ot bocy ) arthaoas HEr e ah tE e SRy RRAT TP RbTont | of the

present 3nveprpBiPsiss thatrldededs wHented |4y ABEITY ed. The present invention

al so. pr osiaflesock DNAR 20d sRHUEAREr RGOS d: .aByeérdte, athé bodi es or anti body
derivatiygs of. ile Presenl. IAXEOIIOTmgam WLl 285 g GhohNg Or expressi on
vector contajning sai seéquence. “1'n addi ti'on, a"suitabl e host cell

t r ansf ordtedSEQ tth ¥9aj 42 DNES dGulttric €31 sSER i Bed, 24vhiSER PYeferentially 25 is
E. coli,Nca3ypasto ap =HoEMTeEEQabD a&l:B3, FABY her nory., aEgeibhod for the
productignsef sidepapbi bodies of wNBhDOGY der i¥ajd.wes of the present

invention is provided, conprising cultuyring of the host cell transforned
wi thhe DNA encodfRg-Rfwy FEETRLT §Bj%‘§ﬂ iogoa‘?%frﬁfeﬁﬁti body derivatives
under coimdenibers iishabe BdY dwathents ganpesiigigok ¥aidpraani Bedy or anti body
derivatijyefusdd dLeayerditt 5@ dedIne6tl £ Huk@m sqixkppaul ture. Preferably,
ig: id_ et HO4, Pr OV 489 ARomGhY en @0t PN PMFRR: TLAIMBAL; Py fied from E
a human IgG, whereby the two fusion polypeptides are
15 connected by an inter-chain disulfide bridge.
Still in another aspect the antibody or
antibody derivative, e.g. the antibody fragment, of the
present invention is- labelled or chemically modified.
The present invention also provides a DNA
20 sequence enceding any of the antibodies or antibody
derivatives of .the present invention, as well as a
cloning or expression vector containing said DNA
sequencé. In addition, a suitable host cell transformed
with sald DNA sequence is provided, which preferentially
25 1is 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 conditiouns that
allow the synthesis of said antibody or antibody
derivative, and recovering said molecule from said
culture. Preferably, said method provides an scFv
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



35 Anot her aspect of the present invention is the use of the antibodies or
anti body derivatives provided by the present invention as a diagnostic tool

WO 2006/ 13 hdsBtoks C112006/ 000300 12 for in vitro di gg9shiesenesgd/ or as a
pharmaceutical. This use is particularly preferred in the context of any

TNFa rel ated condition. The present invention also enconpasses a 5
conposition, conprising an anti body or anti body derivative of the present
invention in conmbination with a pharmaceutically acceptable carrier,
di luent or excipient, said conposition to be used as a nedi canent for the
treat nent of TNFa associ ated di sedses. 10 In a further aspect the present
invention provides a conbination preparation conprising an antibody or
ant i body fa@erivatitve dfagrisstpresand/pavienti pharngaeettérably with a second
CorrpoundThlﬂ@tusiesiB%aﬁlc@ﬂEkbﬁ%&ef@fr@ﬁH&b@ﬁy eaitexat bFangpeci fic for TNFa.
t

15 In yetTNg&\olLetl%g: gs(po%cc{it%n e present - invention the vector conprising the
DNA sequénce encodi ng an ScFv anti body of the present invention is used for

gene therapy. The ttTEaPFeaenbflnPRIE Qs SOEP R EPTHRSERZES is 20 achi eved by
bl ocki 519 cofpddifdoflucoripr iz 18 r anGnchb@faeki antimfdyTNEalwitiiket he anti body or

h 3 h e : . ' ¢ .
t he anti la?ﬁﬁ%%\%tgg%énvl ve&?’? ﬁeirna%ﬁ{blrﬁt%ﬁ%{‘@t{“a of autoi nmune, acute or

chronic ‘ con I ons, cancer-rel ated di seases, pain,
neur ol ogPBarmagrdthedt ol SGERRF RS B2 Sdr dBF U thP&ct i ous 25 di seases and
car di ovaseui@rent seasksompoeinvimagedie uBededs Desedipanart of t he Draw ngs 30

The invenbi okl B etetnindgest 0adapdse MiLect s other than those set
forth_above wll becone n consi deration is given to the

b ap-. parent
foll ot ng de- tail d (‘Te&&?ﬁ% 5ﬁp?ﬁ%\1{r}c§8f PTIRN dBLEPY Y on nakes refer-- ence
t o the apnexitksdeavpmigsatibermiapardsidn gorprisigiows antidedme of the scFv
anti bodi s miiboliPeiHaGuueneeSoOfithdBAnd TBrdhtdehi, M ting

preferably with a second compound that 1s not an antibody
or antibody derivative specific for TNFw.

15 In yet another aspect of the presant
invention the wvector comprising the DNA sequence encoding
an scFv antibody of the present invention is used for
gene therapy.

The treatment of TNFx agsociated diseases is

20 achieved by blocking of TNFx due to a strong interaction
of TNFa with the antibody or the antibody derivative.
Preferably, a treatment of autoimmune, acute or chronic
inflammation conditions, cancer-related diseases, pain,
neurclogical and neurodegenerative disorders, infectious

25 diseases and cardicovascular 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 & scheme of the scEv
antibodies with the seguences of TB-A and TB-B delimiting
the rarge of the most fregquent variations. Asterisks



the range of the nost frequent variations. Asterisks WO 2006/131013
PCT/ CH2006/ 000300 13 designate positions at which amno acid changes in the

f ramewor KyQf 20bd}B17Rt | bodi es of the present invention d. Am no
acids indicated below the CDRs (the CDRs being errphagli;cgréc %bét%@g%ﬁgr ay

background) can be used in 5 the respective CDRs. Figure 2 shows an

exenpl ary schene for the expression of a Fab fragnent. Figure 3 shows the
production yield of scFvs when expressed in E. coli. A SDS-polyacryal m de
gel 10 el ectrophoresis of expressed proteins. B. Analytical gel filtration
of TB-A and TB-wt show ng superior solubility of TB-A Figure 4 shows a

conpari son of %ffi ni t%. of ﬁgi ff.elijent . SCFv nt#bodi es towards TNFa det erm ned
by 15 ECF&AT Fi%EPE B %o ‘fff%ec i AfitH 360 6P HiifaA " TNER- i nduced
cyt ot oxi direpevgrinobisthd @291bodiegbbastise pheseConigenitach ayredependent

i nhi bi ti @R1efatkRr. Anhihe QRRAL | 50N cat8d TRy 8Rd doKfsl i(xhaeadpral th | C50 val ues.
B. Conpari son 20. T A.gﬁl’l vativ k TNEa induced cytotoxicity. C.
b

of . TB- s tao bl d
Conparisé’ﬁl% esf%?ll—lefhzne Fa f%r%&?sg%?kgfé)—u&g?ﬁ%rhrbée gsgﬁolvr\l/s the effect of
ant i body ther et vofCORFran TNFu-i nduced joint swelling in rat
(Experiment: 5.3., fxpeel pesHowk) an 25 dnipdui¢ Jeish@Wsot hghescori ng schene for

hi st opat @Fg‘géﬁ%l“ Lpf] %%‘gan%jr[]%lhﬁ%@ri ng. Figure 8 shows the effect of

ant i body reatment_on a-induced joint inflammation in rat
(Experinent: 5.3., B&yri fethovs) FigraoidyaEeon wikdds°f HEf&ff ect of anti body
t r eat nentwheh dwmensdd\Far iEndockd Roi fRs-pwlybengelimideatel (Experiment: 5. 3.,

Exper { (TeRf o2 rodHogbs £ HE sROVSs JheppidLGls, 0F , alldiRed¥al1 t{sqat ment on human
ThFa-Tndyced 1.0t L nfd gmd 'z%lw't“sﬁé‘éingg’%uigé"o%r 'sgﬁﬂﬁil;%ty&’ Experiment 2).
of TB-A.

Figure 4 shows a comparison of affinity of
different scFv antibodies towards TNFo determined by

15 ELISA. _

Figure 5 shows the inhibition of human TNFo-
induced cytotoxicity in mouse 1929 fibroblasts. A.
Concentration dependent inhibition of TB-A in comparison
to TB-wt and infliximab with ICsq values. B. Comparison of

20 TB-A derivatives to block TNFa induced cytotoxicity. C.
Comparison of scFv and Fab formats of TB-A.

Figure 6 shows the effect of antibody
treatment of human TNFo-induced joint swelling in rat
{Experiment: 5.3., Experiment 1).

25 Figure 7 shows the scoring scheme for
histopathological inflammation scoring.

Figure 8 shows the effect of antibody
treatment on human TNFo~-induced joint inflammation in-rat
(Experiment: 5.3., Experiment 1),

30 Figure 9 shows the effect of antibody
treatment of human TNFafin&uced joint swelling in rat
(Experiment:.5.3., Bxperiment 2).

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

35 (Experiment: 5.3., BExperiment 2},

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



Figure 11 shows the stability of TB-Ain different body fluids. WO
2006/ 131013 PCT/ C112006/ 000300 14 Modes for Carrying Qut the Invention It

has been ks antibodies or antibody 5 derivatip¢gsiEabiRobsns N9 t he
f ramewor ks i dent W?ed inthe so called "quality control™ screen '('WDOl48017)

are characterised by a generally high stability and/or solubility and thus
may al so be useful in the context of extracellular applications such as
neutralizing TNFa. The 10 present ‘i nvention provides anti bodi es or anti body
derivatives characterized by enhanced stability and solubility that
specifically recogni ze and bind TNFa and thus are suitable to bl ock the
function of TNFa in vivo. Said antibodies or antibody derivatives are
characterized 15 by a special framework derived fromthe "quality control™
screen for antibodiegew fdr maktyOnyd aukytisd abivenabéh sol ubl e framewor ks

i ndependent of their antigen binding site that has been disclosed in
EP1479694. |f the frameworks used in the screening are human anti body 20
framewor ks, they cdit BasRARi dered B tnaptitadiRgehiatiPP@frewor ks for human
appl i cat demnsratThes AR rasindeheant ifmdires Derithi€ipd esenthei nventi on are

identicaL,tQ, I\ the 9%3? gyk i pg, nonocl onal anti body

D 62 (Du%ci) n% g%daﬂff 1834@51%%% s%e,cl igg ?Pﬁb?ﬁgs to 25 human TNFa with a
hi gh af f FrAtapteRESed Bvaan neéﬁ&l%fali*ﬁg}b%élkl]%;lﬁﬁaaﬁfiﬁ%‘f ng to its receptor. lin
addi t i onsoIhbA2 ity rdridbithes huammr1FNEe iusdiekdic yhet osmigidtty ofEn nouse L929

celI's. Thg:Qhyh OUsa S@p1 9fa Akt bAdh then RS 1fi9AYy t Riera.MPHse anti body onto
t he appar ent est _.suit accept or amewor k wi t h undefi ned

€ I%bV o ablendhurran.?bo__L tf. an
anti gen Bf At g " propert Pes - Shi AR WR & HAVITRG Y he VL sequence SEQ I D
NO 5 andd¢higravivee qiiéseet SEGeODPRGBansad s tsdddéntexrd being |i nked by a
(CEEES) doldmikety (HEQ kpeNFiHA) 1y rosyht ed d4dy dAndcMFeanhdbody of the

sequence, 35, BLYLTRR5S, SASVARYTLTCASOBYSNRMHRORRRKARKRL| YSAFNRYTG

Said antibodies or éntibody derivatives are characterized

15 by a special framework derived from the “quality contzol”
screen for antibodies with particularly stable and
soluble frameworks independent of their antigen binding
site that has been disclosed in EP1473%6%4. If the
frameworks used in the screening are human antibody

20 frameworks, they can be considered as non-immunogenic
frameworks for human applications. The CDRs of the
antibodies of the present inventicn are identical to or
derived from the CDRs of the murine monoclonal antibody
Di62 (Déring et al., 19%4) that specifically binds to

25 human TNFa with a high affinity {(Kd = 0.4 nM) and dcan
block TNFa binding to its receptor. In addition, Dieé2
inhibits human TNFo-induced ¢ytotoxicity in mouse L9929
cells. The obvious step of grafting the CDRs from the
mouse antibody onto the apparently best suitable human

30 acceptor framework with uvndefined antigen binding
properties, saiq framework having the VL sequence SEQ ID.
NO:5 and the VH seguence SEQ ID NC:6, said sequences
being linked by a (GGGGS)s linker (SEQ ID NO:10),
resulted in an scFv antibody of the segquence

35 .
DIVLTQSPSSLSASVGDRVILTCTASQSVSNDVVHYCQRPGKAPKRLIYSAFNRYTG. -
VESRFSGSGSGTEFTLTISSLQPEDVAVYYCOODYNSPRTFGQGTKLEVKRGGGGSG



VPSRFSGSGSGTEFTLTI SSLQPEDVAVYYCQDYNSPRTFGQGTKLEVKRGGGEGESG WO 2006/ 131013

PCT/ CH2006/ 000300 15

GGGSGEEES g kaat M h ¥ QSGAEVKKPGASVKVSCT ASGYSF THY GVNVWROQARS - H2006/000300

GLEWMGW NTYTGEPTYADKFKDRVTLTRDTSI GTVYMELTSLTSDDTAVYYCARER  GDAMDYWGQGTLVTVSS
(SEQ I D NGO 3+SEQ I D NO 10+ SEQ ID NG 4) 5 said scFv antibody being called
TB-B. TB-Bigave good vyields in protein expression (Fig. 3a), but was unable
to speC|f| cally bind TNFa (Fig. 4a). Hence, to obtain an antibody or

anti body derivative that is (i) fficiently specific for binding 10 TNFa,
(i1) sufficiently soluble to allow efficient production and puri fication and

to block TNFa in vivo ||| suf ficient e to he us as a
par maceiissaddbalis Ravarigsehaften SV AR BRL R AR REAIRE 1)
suf fi ci efLEYMEONY RREPOGENEEPRET ISR 6 DFTSMEDEE WREIPVTBESY CAgRs ol ubi | ity and

best ant iggapoBididirNOT e4Ar @ELeth Sd:3$sHESTD NOUGHE 91 vBryéng the framework
and the CDRs. The present invention provides a sequence for VL and VH that

is optimzed for the conbination of the criteria (i-iv). An scFv anti body
conpri8i kgidaseFwWent 8EQY beiND dallledkER-Byy TROB 04¥8G3ES} 4 | i nker to said VH
(SEQ I D N®e2ys i pabterh Biprlesikie (seguennge bht TRrsAunsbli wen by SEQ I D

NG 40. T nt.i.bo |1 reaoably stabl e and soluble to give
satlsfacr‘l%é f)i lggdgmh%%@x%]ar Fsged ahd purified fromE coli (Fig. 3A), and

it does not aggr egatqeFi §o @B)alnl p8 219 ippARi ¢y eRaPe®t eri stics towards TNFa
are exceldeem¥stinet bhata #d (@ff SufFirbedhe, phesenic ifvwehindihgal so di scl oses VL

and Y %ﬂ&en&% Qﬁff &%nftﬁﬂ?r@éﬁ%lé ﬂ%’%ﬂ%% DEESARLIn TB-A in various

ways. First ive ositions in the framework of

VL and/ orpra?u ona?ﬁl r%lrl;éé’f”f’r%@ijntcf fFe°FFa R £YS/H have been found
accept abl(éiilespddiiai ¢ytipoistrebheitiat benssafivdt ap endérarmhesutfiranewor ks nore
TB-B-1i k%al'wﬁhoﬂi@"@ufﬁé&@.n§EQ ﬁaiglﬁ%égﬁﬁatlyh &g SEQ 1D NO 4 for VH An scFv

ant i body %Qﬁrﬂesn't? r?og_%g% in ofcth%oi_sngg%qpctﬁvéE%%No Il and a VH
domai n of e sequence P 1_f\Jlﬁ A, °TH % )g | i nker,
15 solublllty and best antigen blndlng characterlstlcs was - T S
sought by varying the framework and the CDRs. The present
invention provides a segquence for VL and VH that is
optimized for the combination of the criteria (i-iv). An
scFv antibody comprising said VL (SEQ ID. NO:1 linked by
20 a (GGGGS)s linker to said VH (SEQ .ID NO:2) is called TB-
A. The sequence of TB-A is given by SEQ ID NO:40. This
antibody is still reasonably stable and soluble to give
satisfactory yields when expressed and purified from E.
coli {Fig. 3A4), and it does not aggregate (Fig. 3B}. Its
25 binding characteristics towards TNFa are excellent, with
a Kd of 0.8 uM .
The present invention also discloses VL and
VH sequences derived from the sequences present in TB-A
in various ways. First, point mutations at up to five
30 positions in the framework of VL and/or at up to nine
positions in the framework of VH have been found
acceptable, especially point mutations that render the
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 NO: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



is called TB-B R46L because it differs only at position W 2006/ 131013
PCT/ CH2006/ 000300 16 46 of VL from T TB-B. In contrast to TB-B this anti body

still hasvwgpads/iBiadi ng properties towards TNFa (Kd = 100 ciMsoodithS suggests
t hat the nunmber of changes in TB-B R46L relative to TB-A represents

approximately the upper 5 limt for changes in the variable domain
framework. In a preferred enbodi nent of the present invention only single
or doubl e ‘point nmutations are introduced into VL and/or VH franeworks of
TB-A. The preferred framework reS|dues for nutations 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 VH The p03|t|ons are nunbered
accor di nff t1&f VhefFmB8rBngln Fophes e dueRBed I1d6i ABELPOMYe  ami no aci ds

subst i tU&tﬂﬂShaﬁechHdEBQﬁ@h{g/pebpélﬂfleb5tc€&£3ﬂn§6‘[ﬂvat {Ree's, 100 such that the

repl aci n&gan&ﬂgsascd stgrtqlarprtgesllumbear ogr H%%ggrgpl% .gven identical to the

correspon amn p{)resent In sequence. For exanple, A76 of
VH in TBR%@%aﬁlb%“@naﬁgE%" FEPPBSGRLS PPW%"%E&W”&% “PBEB, but it may al so
be changethitto£20 @reigher i@niheo vaciablwi tlhmc‘sirmflrama,ew@r]e a non-pol ar side

chain such as V or ij Tﬁgfelﬁe@nen@&,@g}%@t Q;f ahe ‘SRNsekvative” amno acid
substitution. . Fam l.i es resid haV| siml|ar side chains

sui t abl et TEPELOR ey @é??%'orsgﬁﬁtf 1% LE’PF‘BES‘“% 6SR% & ein have been 25
def i ned irtzodeced tintion¥l uahidigrbéditragederkhaifnEB (XK, e H), acidi c.side

chai ns (ﬁeﬁ):‘re@npﬁwegsﬁlm@saauéé der &hedionsQardN atS, T, Y, O, non-pol ar

si de chai ns ta bra ched side chains (T, V,
1) aL(r%d %?S&H%GF%AES'I \é 2 ns 70 EI"PCJ\/IWV\%-& [’YJre ePcr ed 30 conservative

change |E°%lﬁaPn@)f11VLlét %S|4t3voﬁ3/8338r| nCt heltr 79 i 83cH&ngél to either F (SEQ
I D NO: 26)9,0103t and\ 113EGT D7 NOhe 27gsi tHone verde nub&HQ | D NO 32 a

non- cons g E | ned. Wi th a.change in
CDR1, i é&}é&hh%& E‘EQ &Mr\ﬂjﬁ %‘7\@1% se%ﬂé %%s ext rao? Inary TB-A variant

i s that QﬁlngEEf+q§ NEPSEB utiiopf are preferably eit

" 15 “consekvative”, or such that the replacing amino acilds -
are more similar or preferably even identical to the
corresponding amino acids present in the TB-B sequence.
For example, A76 of VH in TB-A can be changed to I76 as
it is present in TB-B, but it may also be changed to

20 ancther amino acid with similar, i.e. a non-polar side
chain such as V or L. This is an example of a
“conservative” amino acid substitution. Families of amino
acid residues having similar side chains suitable for
“conservative’” substitutions as used hexrein have been

25 defined in the art, including basic side chains (K, R,
H), acidic side chains (D, E), uncharged polar side
chains (Q, N, &, T, Y, C}, non-polar side chains (G, A,
v, L, I, P, F, M, W), beta-branched side chains (T, V, I)
and aromatic side chains (Y, ¥, W, H). A preferred

30 conservative change is that of VL at position 83, in that
V is changed to either F (SEQ ID NO:26) or to A (SEQ ID
NO: 27). However, in SEQ ID NO: 32 a non-conservative
change in VL is V83E, which is combined with a change in
CDR1, i.e. N31D, and in VH with V79A. Another

35 extradrdinary TB-A variant is that of SEQ ID NO: 33, with
a conservative F68L exchange in VH connected to VI by a
linker carrying an R at position 2, replacing G.



a conservative' F68L exchange in VH connected to VL by a |linker carrying an
R at position 2, replacing G WD 2006/ 131013 PCT/ CH2006/ 000300 17 Mich
preferredwd ngd/si@si no aci d exchanges are R65S or Y67+ K43Q or
F68 to V, L, or Ain VH Mich preferred double changeps%fé%ﬁ{ﬁ@ﬁ%ﬂ?m? or
A761/ S77G in VH ScFv anti bodies conprising TB-A 5 sequences with said
alterations show inhibition of TNFa induced cytotoxicity in L929 cells. The
results of some of themare shown in Fig. 53. Their sequences are as
follows: SEQ ID NO 18 = TB-A HK4 (TB-A H43) 10 SEQ ID NG 19 = TB-A H F68V
(TB-A H68) SEQ I D NGO 20 = TB-A H'F70L/L72R (TB-A H70/72) SEQ ID NO 21 =
TB- A HA761/S77G (TB- A H76/77% SEQ ID NGO 22 = TB-A L L46R (TB-A L46) SEQ ID
NO 23 = TB-A L R65YUFHERIRIEEETY 1516ER) 119 N0254d =*FBARIES V67S( TB- A L67) - -
In a preder RédSevhddi’fem AnpndfK43e oabbée toeilt | bhed ¥Hidonai ns nay be

combi F‘Edvﬁ".’i mcﬁ”p(ré?cfeﬁ@@ dcﬁ%%@?éec%%isoélﬁg Merdersd ns. I'n anot her preferred
enbodi men_} prg(?ﬁvntanknve tion the VL and VH domai ns of TB-A and
' h at™,

of %he,zo
TB-B ar’® GHGI{F el dHe tRENGE GORREITI8F FBA (SEQ ID. NO1 is
conbi AedsanuehceherH dahdiadtekaTBmB (BBQ dribNOid) 0fofNFle VL donmin of TB-B
(SEQ | D.1NQcAN Eftoreanbined anibho the 1 YH Hamieauofs T8 AkSEQ ID NO'2). In a
25 much O?f fherredE %nbodl me%[i th§B S glffil esge \{leégl%!agnasreobt ained in an scFv are
connect et Wi th the &&E%dé') P nKer “of 1t hied sequence §I§Q I D. NO 10, resulting
in the skFlogati bodies TB-AB (SEQ ID. NO 12) or. TB-BA (SEQ ID. NO 13),
respectively. SaidseGEIGR418ivke-acakdmyvaraqa amno acid 30 exchange of a

glyci,pe to a nore Eﬁgrﬂpq%)l:gg,;_imgz\ e @déﬁ (TBLA SN charged am no aci d,
whi ch may render the antibo nor e sol ubl e, Am)r]%g t hese variations, the one
with the sequenceS@@%-NPG@%IS)T?“@SE@W%/W%QST & A red. 1t is also
within the scope ofSE@hED pioe8krt TB-A H_A76I/877G (TB-A H76/77)
SEQ ID NO:22 = TB-A L L46R (TB-A L46)
SEQ ID NO:23 = TB-A L_R653 (TB-A L65)
15 SEQ ID NO:24 = TB-A L Y67S(TB-A L67)

In a preferrad embodiment any of the above

]

i

mentioned VH domains may be combined with any of the
above mentioned VL domains.
. In another preferred embodiment of the
20 present invention the VL and VH domains of TB-A and TB-B
are shuffled such that the VL domain of TB-2A (SEQ ID.
NO:1 is combined with the VH domain of TB-B (SEQ ID
NO:4), or the VL domain of TB-B (SEQ ID. NO:4) is
combined with the VH domain of TB-A (S5EQ ID NO:2). In a
25 much preferred embodiment the shuffled versions obtained
in an scPFv are connected with the (GGGGS)4 linker of the
sequence SEQ ID. NO:10, resulting in the scFv antibodies
TB-AB (SEQ ID. NO:12) or TB-BA (SEQ ID. NO:13),
respectively. Said (GGGGS), linker can have an amino acid
30 exchange of a glycine to a more hydrophilic, i.e. polar,
or even charged amino'acid, which may render the antibody
more soluble. BAmong these variations, the one with the
sequence GRGGS-{GGGG3)3 (SEQ ID NO:39) is preferred.
© It is also within the scope of the present
35 invention to combine VI or VH domains of TB-B-like
sequences. with VH or VL domains of. TB-A-like sequences,



35 invention to conbine VL or VH donmains of TB-B-like sequences. with VH or
VL donmai ns of TB-A-like sequences, WO 2006/ 131013 PCT/ CH2006/ 000300 18

wher eby TRdPHodSrsplzi ke nmeans that the sequences are %}@155 fiaobQodb fig. one than
to the other. In yet another preferred enbodi nent of t present invention

one or nore am no acids are changed in 5 the CDR regions of the TB-A VL
and/ or VH sequences to match the correspondi ng am no acids present in the
sel ect ed sequences SEQ ID NO 5 of VL and/or SEQID. NO6 or SEQ ID NO 25 of
VH. Much preferred are changes in one of the VL CDRs (VL CDR2 or VL CDR3)
and/or VH CDRs (CDR2 10 or CDR3), i th the nost preferred changes | eading to
the VL sequences SEQ ID NO 7or SEQ ID NO 8 and/or the VH sequences SEQ ID
NO 25 or "BESHYDTROBOIBPed pbe tiepapythath thfoPR&ICNSEES 8FF ed enbodi ment of the
present chysnt itenthderd tsagquences SHQ@rl.D NO 26 or SEQ ID 15 NO 27 is

conbined with the \Q;Jl zfegu%egE&égrl}@dSQ@Adlmggg @@c&thlger preferred

enbodi nent of the t 1 nvention VI _sequence SEQ.ID NG| is conbined
witht hepwe@eaagﬁ%&onseae 15 ReFoHMOoSES £ NG 5920¢ShéPal |y, any of the
di scl gseth¥ICDRequeboes of20herdB-BeVE aThi/ned Vi stehquanyes)ftdc he di scl osed VH

SequenCegst cHYLRCLSr s tohélrpgf %%@HB éﬂ\ﬁ%nb!rgger?{ §naphd bodi es and anti body.

fragmentsﬁg__ artlcular %ﬁeg(&g ég{gs ain antibodies
(scFv) of SEH=% PREHEITES. SW] IchgoC% BHPLRER D a sel ected. VL 25
domai n can ¥ IPnNew efaviéelMychepr af rdertnire iabasbehaim ooei entati on by a
flexi bl eofiEH%EIVL dosdli (vabberStoat e afpRNeand/dr VHNkBEs camapst s of repeated

amoPO rﬁ}') wltq Ce§ %é‘@égﬁ% %ﬁéﬁ&é %{e-adkg a.preterred embodi ment
of present ' nvention Re 30 Sequence | D NO: 10 or
its derl\V/%tfie\ﬂéleSEQSISIﬁQ\léD "y Tos SER AP NBab wieanERS o 1 3 repeats are al so
possi bl esequdoldeisgBEC @D &b:2% X398EQ Fr 0O 9NatdspeAchdelsSci . USA
90: 6444-6448) . O her, Li,pkg!L,s Eggér_ge@neggogﬁgeqltf Q¢ {e present invention are
descri begrggéﬁﬁliﬁgéﬁkfﬁh @ﬁ di sequ nces SEQ ID NO:26 or SEQ ID
" 15 NO:27 is combired with the VH seguence SEQ ID NO:30. In -
yet another preferred embodiment of the present invention
the VI sequence SEQ ID NO:1 is combined with the VH '
sequences Seg ID NO:28 or SEQ ID NO:29.
Generally, any of the disclosed VL segquences
20 may be combined with any of the disclosed VH sequences.
Objects of the present invention are
antibodies and antibody fragments, in particular VL or VH
polypeptides, single-chain antibodies (scFv) or Fab
fragments. In the case of scFv antibodies, a selected. VL
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 varlants thereof. In a preferred embodiment
of thé present invention a (GGGGS), linker of the
30 sequence ID NO:10 or its derivative SEQ ID NQ: 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. (18%95),
35 Protein Eng. 8:725-731, Choi et al. (2001), Eur. J.
Immunol . 31:94-106, Hu et al. (1996), Cancer Res.
56:3055-3061, Kiprivanov et al. (1999), J. Mol. Biol.



35 Protein Eng. 8:725-731, Choi et al. (2001), Eur. J. Immnol. 31:94-106,
Hu et al. (1996), Cancer Res. 56:3055-3061, Kipriyanov et al. (1999), J.
Mol . Bi ol woMao@¥@§/5131013 PCT/ CH2006/ 000300 19 293: 41556306/ 6eser s et al.
(2001), Cancer Inmunol. [Inmmunother. 50:51-59. The arrangenent can be either
VL- linker-VH or VHlinker-VL, with the forner orientation being the
preferred:one. 5 In the case of Fab fragnents, selected light chain

vari abl’e domains VL are fused to the constant region of a human |g. kappa
chain, while the suitable heavy chain variable domains VH are fused to the
first (Nterninal) constant domath CH of a human IgG In an 10 exenplary
enbodi nent of the present invention, the human Cx domai n has the sequence
SEQ | D NePIL 1aRE 2 RoArereichfaian - us&W o Eopets Jemuedk- Fab fragments has the
sequencexﬁﬁ@dtBeNOﬂcﬁm%g Thes howen ddnc@xatph &e0kiahdabrn-f ragnent wherein

the VL a ﬁ} ereggt % the %nlgf% ar ﬁlyﬁecqleldr}.oﬁlﬂ'gp o&qgﬁtéﬁ'eo VL domain is

directl y uman ap pa constant domal n, Fesul ti ng in the
sequencePeBovieoPSI sSASYEHR/TL TCTASQSVSNDVWWYQQRPGKAPKLLI YSAFNRYTG
VPSRFSGRGYGTDFTLTI ST Q@REDMWREY YEQREY NSREHEAXYGT Ke Eb (EFIVAABBE 20

VFI FPPSDEQLKSGLASYMAL LINNE YEREAKY QUWENAQBENSCE YL EQNSKDST .
YSLSSTLTL SKADYEKHKVYACEVT HQGL SSPVTKSFNRGE 1+SEQ I D NO 14) and

the VH doREM PE 7 JEBE™t &9 tHAPPR Fg?ln'cé’ﬁéfﬁnéhedgﬁﬁ‘:#](%—ﬂ ), resulting in the
sequenc eh@HyOrte VOSGARVKKP GRBLYSCTASEET ETHAENMWIROABGIEL EVWWVGN NTYTGE

Sééﬁé’-ﬁép@@%ﬁﬁ%%???“mr?“’“’55’%@% E@pw‘ FAT v L Ay A
AVLSS \@é?éf&?b&% 8cTS 30" ("8BQ 1 D NO 2+SEQ I D

NO: 15). %@E Ctoﬁ@ltl:-liﬁ rﬁ@?u§eq‘aﬁ?qen%@ Tcméllohléilésftﬂ fﬁiﬂaecmbrl dge is forned
bet ween #beairtwWasednsd adhstorm fae Hde fapghnbogd @asothant i body derivatives of

the 35 prasent bayern kemsanifave Aldnbhi &8pe-hyan TFa with
fragment 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

DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQORPGKAPKLLIYSAFNRYTG
VPSRFSGRGYGTDETLTISSLQPEDVAVYYCOQODYNSPRTEFGQGTKLETIKRTVAAPS®

20 VFIFPPSDEQLKSGTASVVCLLNNEFYPREAKVOWVDNALQSGNSQESVIEQDSKDST
YSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSEFNRGEC
(SEQ ID NO:1+SEQ ID NO:14)

and the VH domain is fused to the first

constant domain (CH1l), resulting in the sequence

25 '
QVOLVOSGAEVEKKPGASVEVSCTASGYTFTHYGMNWVROQAPGKGLEWMGWINTYTGE
PTYADKFKDRFTFSLETSASTVYMELTSLTSDDTAVYYCARERGDAMDYWGOGTLVT
VSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKDYFSEPVTVSWNSGALTSGVHTEP
AVLOSSGLYSLSSVVIVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCTS

30 (SEQ ID NO:2+4SEQ ID NO:15).

At the C-terminus, an inter-chain disulfide
bridge is formed between the two constant domains.
The antibodies or antibody derivatives of the-
35 present invention can have affinities to human TNFa with
dissociation constants K4q in a range of 0.8-10'000 nM. In
a preferred embodiment of the present invention the Kq is



di ssoci ation constants Kd in a range of 0.8-10'"000 nM In a preferred
enbodi nent of the present invention the Kd is WO 2006/ 131013

PCT/ CH200§6908A43f013 20 510 nM The affinity of an anti é}ﬁ&ko ofNtigen can
be determ ned experinentally using a suitable nethod erzo y et al.

"Anti body-Antigen Interactions”, in Fundanmental |nmmunology, Paul, WE., Ed,
Raven Press: New 5 York, NY (1992); Kuby, J. Immunol ogy, WH. Freenan and
Company: New York, NY') and nethods described therein. In one aspect of the
present invention the antibodies or anti body derivatives, especially the
scFv or Fab fragnents, are | abel®d. Detect abl e | abeling of a 10
TNFa-speci fi ¢ antibody or antibody derivative can be acconplished by Iinking

it to angjeonﬂ"rre“?%rafééélﬂh odn an et yiRedy nfitih Gdls SRV ARRoPE enzyne- | i nked
I MUNOS oddiirininas Sayet BhdrSA) 1 ywhs iy ar eubeddiedserredd known to the person

ki ) ed Likutigapy Lol bor %ﬁ%b%%{ﬁ% Pratacel spdn 45" | mmunol ogy, - Col i gan

et al & Sons 'ér( | oacti vel y labeling the
TNFa- spelifidagensat |IB‘5‘HF%§°§6?’ Earl bdt? - de Tlvaf’tal"\?és regs: ¥eYossibli e to detect
TNF- a5t hYaughNY hel a8¢ ; okulnadidoi Mmunredsgay .M A)?(:semn‘ @ndexanpl e, Wrk et

al ., Labaralauy ﬁ&@%kﬁu% )Zgnénrﬁjet@o%h&é@éﬁﬂbéd' fdigeul ar Biology, North
Hol | and Publ i shi nﬁﬁa n%a&r% L\I f (h§ % e raq: oi se%ope can be detected
by the use of a ganfa®% 8F ot £PEcPRTITN at P8R CBuhber . or by :

aut or adi ¥gridpbyes Ray ehtihalyl pensefilves) setrrdalay etl3HscI811, 355, 14C, and

pref erabdy FhRSirameliie, aid hadbesd orDeaa&m@yldséiMﬂ; iofes of the present
i nve%l %E%angés lcb%njc%)ecl ed_w th.fluoresce | abel | N9g. conpounds such as

tibadyd
fl uorescein i ocyana °fr hodam ne, e]f) valcoer %Ehrl n, phycocyani n,

al | ophch@ﬁFhShedobﬁh%Hwﬂd’éh%Iet%ﬁd‘ ?Pﬁﬁ?%&%nﬂﬁ% irg@tyi th cheni | umi nes 30
cent comaoiyaesimbitivadasal WBIAQI or | eniymet-hixiked hamemetdr®enaicr i di ni um ester,

i mi dazolas%%@' ‘%'tﬂﬁm‘ SahicRndeOalitle vEst ShovhabE! il paRduLlet ecti on
pr ot ocol S, known to t erson. sk |r1 the art. For exanpl e,
they led in the art (for example Current Protoco 5 1n

15° Immunology, Coligan et al, Eds, John Wiley & Sons,2005).
' By radiocactively labeling the TNFa-specific
antibodies or antibody derivatives, it is possible to
detect TNF-a through the use of radicimmuneassay
{RIA} (see for example, Work et al., Laboratory Technigques

20 and Biochemistry in Molecular Biclogy, North Holland
Publishing Company, N.Y. {(1978). The radioisotcpe can he
detected by the use of a gamma counter or a scintillation
counter or by autoradiography. Particularly useful
isotopes are °H, 31, s, "c, and preferably **°I.

25 The antibodies or antibody derivatives of the
present invention can also be labeled with fluorescent
labeling .compounds such as fluorescein, isothiocyanate,
rhodamine, phycoerythrin, phycocyanin, allophycocyanin,
o~phthaldehyde and fluorescamine, or with chemilumines-

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

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



.35 are available from Using Antibodies: A Laboratory Manual: Portable
Protocol NO. 1 (Harlow, E. and Lane, D., 1998). WO 2006/131013

PCT/ CH2008/,0803Q% 3 21 Label ed anti bodies or anti body qﬁff&%bﬁ‘/{fﬁ%o f the
present invention are useful for diagnostic purposes, in particular
detection of TNFa in a biological sanple renpved froma pat| ent. Any sanple
contai ning TNFa can be 5 used, e.g. biological fluids |like blood, serum

| ynph, urine, inflammtory exudate, cerebrospinal fluid, amiotic fluid,

"a tissue extract or honogenate, and the |I|ike, or histol ogical specinens
for in situ detection. 10 PHARMACGEUTI CAL PREPARATI ONS Definitions: The term
"pharmaceutical fornulation"” refers to preparations which are in such form
as to permt the bilebegetalntabtdiasy ocof anhibaht dboisatiogesapt i body derivative
to be un@}@éup\ﬂe@@@hiynﬁrfem%ﬂ \éQe 288k h5 whi ghs fRREAE Y@ cadd] tional conponents
which are toxic¢ e for Iatlon woul d be

i ni ot £ G LR RS b B a2 PPl SHE 2 veni ¢l es.
addi t i vesymayed fhose mttwtcaﬁnve%\@mi&bpynwnlaaHTWOStC@FlebIet 0 a subj ect

rrangls t@sfem O\é: ge winvietiest iﬂalgﬁ v0&e bobod N&se@Ghj VBiphQr egi gnt derrpl oyed. A
"stable" fornmulation S _one I.n I C nt.i or anti body derivative
therein €586ntia aﬁammatof%u enxslldﬂ:%’ qselgggqu} l%?g%/d and/ or chemi cal

stabil i t?»mméﬁélFoFll@ldol ég'l‘-b’%a‘ilueaéi“ﬂﬂctty OﬁpB‘?F“ﬁe@laE@e ar\?’artlhéus 25 anal yti cal

t echni queskd,0brNERttlbgYcfl Ghetnaialiol iy aite daveaddiahl.e .in the art and are
reviewed in Peptide and Protein Drug Delivery, 247-301, Vincent Lee Ed.,
Marcel  Dekker., Inc.. New York N Y. Pubs (1991) and Jones,. A Adv. Drug
Del i V€ry Rev. 10: ZHABWACEH ] : 30 Stability can be measured at
a. sel ected tenper aemmtfm Tls@l*c@@tnedphatm%em@d Preferably, the

for nul at f@hmi18t1 64 ale@eat ﬁ@@%ﬁasﬁmroaﬁsuwl&la%@t lﬁos@h or at 40 C for at
| east 1 nt h an/or s%a | e.at abou east s 1l year for at |east
he

2 years. Fit fermdie ™ %gj f:% |a(():%v:|L prefa'era y stgble fol |l owi ng

free2|ng°¥t%¥tlb0dY derivative to be unequlvocally effective, and

15 which contain no additional components which are toxic to
the subjects to which the formulation would be
administered. "Pharmaceutically acceptable" excipients
{vehicles, additives) are those which can reascnably be
administered to a subject mammal to provide an effective

20 dose of the active ingredient employved.

A "gtable" formilation is one in which the
antibody or antibody derivative therein essentially
retains its physical stability and/or chemical stability
and/or biological activity upon storage. Various

25 analytical techniques for measuring protein stability are
avallable in the art and are reviewed in Peptide and
Protein Drug Delivery, 247-301, Vincent Lee Ed., Marcel
Dekker, Inc., New York, N.Y., Pubs. (1991) and Jones, A.
Adv. Drug Delivery Rev. 10: 29-90 (1593), for example.

30 Stability.can be measured at a selected temperature for a .
selected time period. Preferably, the formulation ig
stable at room temperature (about 30° C) or at 40° C for
at least 1 wonth and/or stable at about 2-8° C for at
leagt 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.



e.g., -70 ¢ and thawing of the formulation. WO 2006/ 131013
PCT/ CH2006/ 000300 22 An anti body or antibody derivative "retains its

physi cal ®lcphbdsisiors i n a pharmaceutical formulation if.it.Shows. no signs of
aggregation, precipitation and/or denaturation upon visua ]i[ exani nati on of

color and/or 5 clarity, or as neasured by WIlight scattering or by size
excl usi on chromat ography. An anti body or antibody derivative "retains its
chemical stability" in a pharmaceutical formulation, if the chem cal
stability at a given tine is such that 10 the protein is considered to still
retain its biological activity a# defined bel ow. Chemi cal stability can be
assessed by detecting and quantifying chemcally altered forns of the
protein. Chenical & enaibaly wryanimikgldredesivedived! fétednson (e.g. clipping)

whi ch caﬂt%r@g%gﬁt&%}ély@ rigl 8l BRadetleUsi O GRE-REBG-aPhy, SDS- PAGE
and/ or trix-assisted tion ionization/tinme-of- flight mass

esor
apectronbt iy CURTE TTCRoRE) S- FERLeRaNSE. Dok R L pe oY Senen cal
al t er at | deratnelbden cinangeisedlt exanieoatice gf el phdbpmas a result of
dean dat &Dayitd) whi & reaBubey exabual Rehtbycheorerghanas, Giremat ography, for
exanpl e. A t| bQQ%(omato nt| body derivative "retains its biological ‘
act|V|ty |na harmaceU| Yfornul ation, if the bi ol ogi cal activity of
the antibody at a diveRtPmd e #atilacki ACBHGEEVEOY®iARi n the errors of
t he assayfs Ofemtiibel telagieal iachi phadnmaexht biédledoaiuldte dni, me t he

phar mceb 64l SLORMAALLQR; YRS, BECRALAR AT oty Bhopd i, an anti gen binding

assay, for exanple | ogi ca activity" assays for antibodies are
el abdat B RECEFL™3H FERSHEe TSy 'tf’s%’fjo]rﬁ Cetpin fEn PR REPhe fornul ation of
i nter estamleyseﬂtdaﬂm?dtw@an@hmll etpreidyr eamsbe human bl ood. | sotonic

formul at 4 ons gl by geneicakhy Aaﬁvaua;@tl@&&ﬁgt bﬁer&rceiwrﬁtferz@m about 250 to 350
nmosm Isgtonl Ci tghg,SPr%%glrt}e %3% | ysi ng.a vapotr pressure or i ce-freezing
gize modification (e.g. clipping) which can be evaluated
i5 usiﬁg gize exclusion chromatography, SDS-PAGE and/or
matrix-assisted laser desorption ionization/time—of—
flight mass spectrometry (MALDI/TOF MS}, for example.
Other types of chemical alteration include charge
alteration (e.g. occurring ag a result of deamidation)
20 which can be evaluated by ion-exchange chromatography,
for example.

An antibody or antibody derivative "retains
its biological activity® in a pharmaceutical formulation,
if the biclogical - 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 as determined in
an antigen binding assay, for example. Other "bhiological
activity" assays for antibodies are elaborated herein

30 below.

By "isotonic" is meant that the formulation
of interest has essentially the same osmotic pressure as
human blood. Isotonigc 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.



type osnoneter, for exanple. WO 2006/131013 PCT/ CH2006/ 000300 23 A "pol yol
is a substance with nmultiple hydroxyl groups, and includes sugars (reducing

and non- GefHied s 8uUgars), sugar al cohols and sugar acj red
pol yol s herein ﬁgve a nol ecul ar weight which is 5 Ies?ﬁ%%zogf@ﬁtﬁ)%GOO"kD

(e.g. in the range fromabout 120 to about 400 kD). A "reducing sugar"” is
one which contains a hem acetal group that can reduce netal ions or react-
covalently with lysine and other am no groups in proteins and a
"non-reduci ng sugar” is one which does not 10 have these properties of a
reduci ng sugar. Exanples of reduéing sugars are fructose, nannose, naltose,
| act ose, arabi nose, xylose, ribose, rhamose, gal actose and gl ucose.

Non-r educi ng sugar s? i 'lrelugé" sik ogubstansigaolle mulsépbose, nel ezi t ose and
raffi nosell.ydi\@mi b@bupé()”a%ridoﬁnfﬂ&ie%r yhfatd alrechbiel taalahn@or bi t?)I danﬁ gl ycerol
are exanp o) ugar, a . 0.S r.acjds,. these include L-
gluconatgeg%:Iﬁéfgﬁgf%)%éﬁﬁ%gt%%¥€%%% %ﬁ%%@gﬁ? %%K%ési(ed. that the

f or mul at PR Bekeckhawreiamtae pheesiWer veiahsr eheflabdisy one which does
not crystlaks izmnabbbiemiongp2(e tcenpear dhdlresigéeithm «BOu)120uch that it

dest abi | i.zeg,d i€ 4 08MHpOdy ..'hgd,gf_tl f or, .atiisogIlle I\ﬁg—ckeduci ng sugars such as

sucrose and trehal ose are t referr pol yol s rein, wth trehal ose

bei ng pr EPBF3EH Bvﬁ?m%ﬁﬁﬁgiéegmgﬁbéﬂéE H TEABCR TR oD%t i on stability of

t r ehal oseea@s dwalisedl herighn]lyeing fed "othefrepmin® groppéfisred sol ution that

resists ghanges hﬂdnb-Q¥x$B@¢@9&@OQu€§rdH§ oB&ihikasg.conisdgat e conponents.

The buffgr of .this invention gas a g .in ther e gron1 bout 4.5 to about

6.0; ptePEYRLIRFFr BRYRHOIES4°8 T 5°2B5tRY §.u§?ra%§% F°30 preferably has a pH

of about r8dgrimEx apphes g SuRtiass, wierosg,| matraa-olackresepH in this range

i ncl ude ae@ﬁ;ﬁic%e,(ﬁygoseﬁpdﬁya;@,cema@ﬁase,sgama@@ctf eagch as sodi y(rjn ot

succi nat uc t St - e ni ¢ aci uf fers.
giuc&ﬂe. ﬁ&q :?ed\%%&sg& s EP&I&HE sﬁ@g%é’é,. %rrahg% |

Where a freeze-thaw st ormulation is desire e ‘buffer is

pr ef er abP§TRRAS, melezitose and raffinose. Mannitol, xylitol,

" 15 erythritol, threitol, sorbitdl and glvcerol are examples
of sugar alcohols. As to sugar acids, these include L-
gluccnate and metallic salts therecf. Where it is desired
that the formulation is freeze-thaw stable, the polyol is
preferably cne which does not crystallize at freezing

20 temperatures (e.g. -20° C} such that it destabilizes the
antibody in the formulation. Non-reducing sugars such as
sucrose and trehalose are the preferred polyols herein,
with trehalose being preferred over sucrose, because of
the superior solution stability of trehalose.

25 As used herein, "buffer" refers to a buffered
solution that resists changes in pH by the action of its
acid-base conjugate components. The buffer of thie
invention has a pH in the range from about 4.5 to about -
6.0; preferably from about 4.8 to about 5.5; and most

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. '



phosphate. WD 2006/ 131013 PCT/ CH2006/ 000300 24 In a pharnmacol ogi cal sense,
in the context of the present invention, a "therapeutically effective

amount " ofw@moegiblody or antibody derivative refers tg /8 (#g% ef fective
in the prevention or treatnment of a 5 disorder for the ?r satment-Of whi ch

the anti body or antibody derivative is effective. A "disease/disorder"” is
any condition that woul d benefit fromtreatment with the antibody or

anti body derivative. This includes chronic and acute disorders or diseases
i ncludi ng those 10 pathol ogi cal conditions which predi spose the nmammal to
the disorder in question. A "pres&tvative" is a compound which can be
included in the fornulation to essentially reduce bacterial action therein,
thus facilitating thie21Bhaiededepdbrrlofeaseulil thgecsiam afi on, for exanpl e.
Exanpl esté grekent | @lvepteser atrithesapaitlivdel v mﬂfadeﬁ:yé di met hyl benzyl

annDniug%@§Uﬁ%u g, I?%é?gﬁn5§Qﬁ“ghﬁﬁgkﬁrdg?iv %ggﬁgy chloride (a mxture

of alk enzyl iumc rides in aIkyI 20 groups are
| ong- chafh Wﬁéu%atlﬁﬁd“béﬁ%epﬁﬁﬁ‘ﬁ%oncﬂ di’lied‘éme’éf e 3 ypes of -
pr esenvadis@siernEdtidtheat oa@imanit ak cdhiolhs tBecdntadbodpemol , butyl and benzyl

al cohol . ol ieiley BAEAREDS.SHEN @SR o Qal@éewhleaf@é&an scat echol ,

resorci nol Oﬁé exanol ent ano| m cr esol 1ﬂb nost preferred
preservaf”i%éz A t§a5e‘ﬁ‘2‘§/]|d SEEBhth fro‘T‘hEr‘??rt&eé‘ﬁtW’r &1fi on al so provi des

pharnaceamtxhﬂdycuwnnnnlbpdmsdanywatus¢ru?hgﬁelnwluﬂaﬁechzwnncbod|es or anti body
derivati ¥gg m@%rdEQQe&hQﬁ.se%é@ ﬁltclh@ﬁ%c} t@ephysi ol ogi cal l'y a]g:cept abl e
carrier exci pi ent ceutical i tions conprise, for
exanﬁﬁ 6ﬁgﬁgﬁlﬁ%fe BH i ? 5 Ry Gr RS lFEOEQQ§ﬁbﬁ ot ¥’uffered sal i ne or
phosphat%h%u$ﬁér@@f§éﬂHhé?tuéihanol m neral oil, vegetable oi |

di met hyl sul f oxi de, acapbedurdizat esn (ﬁ g. cofpdi@ds ehidmraases sucrose or 35

dextrans) 4@ 4 e BLARSI AT on20) WeABES: 21AQ) YOERLL des or

bacterial action therein, thus facilitating the

15 production of a multi-use formulation, for example.
Examples of potentlal preservatives include
octadecyldimethylbenzyl ammonium chloride, hexamethonium
chloride, benzalkonium chloride (2 mixture of
alkylbenzyldimethylammonium chlorides in which the alkyl

20 groups are long-chain compounds), and benzethonium
chloride. Other types of preservatives include aromatic
alcohols such as phenol, butyl and benzyl alcochol, alkyl
parabens such as methyl or propyl paraben, catechol,
resorcinol, cyclohexanol, 3-pentanol, and m~cresol. The

25 most preferred preservative herein is benzyl alcochol.

The present invention also provides

pharmaceutical compositions comprising one or more
antibodies or antibody derivative compounds, together
with at least one physioclogically acceptable carrier or

30 excipient. Pharmaceutical compositions may comprise, for
example, cne or more of water, buffers {(e.g., neutral
buffered saline or phosphate buffered saline), ethanol,
mineral oil, vegetable oil, dimethylsulfoxide,
carbchydrates (e.g., glucose, mannose, suckLose Or

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



am no acids such as glycine, antioxidants, chelating agents such as EDTA or
gl ut at hi one and/ or preservatives. WO 2006/ 131013 PCT/ CH2006/ 000300 25 As

not ed abowgp 20k/khi3active ingredients may (but need npt fcﬁﬁm /E@E(tdded in the
pharmaceutical conpositions provided herein. A carrier IS ance t hat

may be 5 associated with an anti body or anti body derlvatlve prior to
admnistration to a patient, often for the purpose of <controlling stability
or bioavailability of the conpound. Carriers for use within such

formul ations are generally bioco&patible, and may al so be bi odegradabl e.
Carriers 10 include for exanple nDnovaIent or multival ent nol ecul es such
as serum al bum n man or bovi ne) al bum n, peptides, polylysine

and pol yRAEEF ﬂlé%vesu%h%l% ac&hvﬁojd@&etdéﬁn%d“aﬁm‘?‘é‘fn%&m nes. Carriers also
i ncl ude nswl ibé $uppoet bmtidre ahsrysamdvtasabeaggpoantdion=roparticles. 15

conpri si BgLvila@Qlh gxapl e, pol yl actate pol ygl ycol ate,
pol y(l acti de-co-gl Olld%ﬁ gol yacryl ate, |atex, starch, cellulose or

dextran. A carrier he SBHS6RREst 4 ™8 &t i ety of ways, including
coval ént apordirhgd (veiitﬂuhen ardiledy| 9r emtibedy derAketigy @uppr noncoval ent

inter actt@rhdnaﬁl%rﬁdehxwrae aE’E@qEEmCoQHEhCﬁLr Qtﬁ@p?ﬂ ds@ngsmay be formul at ed
for any a(g)r& )| Latetrrg g or Vaé'rsh Ea_rLlé)n I agl udi n for exanpl e,
t opi cal , “otal, ﬁ%%aﬁ t orl%l ABF &Y LA sTF zg’tlon in certain
enmbodi rre%%rleéénffw”slutsﬁoﬁstfiw 28¢c fmﬂém@%laéef@?n%aéﬂyuse are preferred.
Such fOI‘HSI‘]Socdm@ﬁfikdEé, had wxarpke, bpidibiegtabiats, ¢anadbes, | ozenges,
aqueagys y S K r es, enul sion,

G4 Pr'i 1%@ %f%%ﬁrﬁ Py ’mroqg§9fér§c' %}zl XQP&’R%I 1§nﬁlmol%cﬁﬂé%

hard or capsu n yet ot her enbodi ment s,
conposi t?‘b‘ﬂ% aﬁos?ﬁ%\/ﬁa%ﬂ“ﬂ’eré“ - melfP58 PHrififidféd 3 a | yophilizate. The
t er m parziienial pephised, herlgilysine|ande sodydrswhantdes suchnts ader mal |

I Nt ravasgil ek sh ,ana%%aau&auneé NERAMUISGULAL, SRiRak, intracranial,
Intrat hecalldasuppo::Q:t ra\?eej,[ia:[l%n%%ch ag %%gldgnéndamlcropar ic ey simlar
15 comprising, for example, pelylactate polyglycolate,
poly(lactide-co~glycolide}, polyacrylate, latex, starch,
cellulose or dextran. A carrier may bear the compounds
in a variety of ways, including covalent bonding (either
directly or via a linker group), ncncovalent interaction
20 or admixture.

Pharmaceutical compositions may be formulated
for any appropriate manner of administration, including,
for example, topical, oral, nasal, rectal or parenteral
administration, In certain embodiments, compositions in

25 a form suitable for oral use are preferred. Such forms
include, for example, pills, tablets, troches, lozenges,
agqueous or oily suspensions, dispersible powders or
granules, emulsion, hard or =soft Eapsules, Or syrups or
elixirg., Within yet other embodiments, compozitions

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
intraperitoneal injection, as well as any similar

35 dinjection or infusion technique. .

Compositions intended for oral use may be
prepared according to any method known to the art for the



35 injection or infusion technique.. Conpositions intended for oral use may
be prepared according to any nethod known to the art for the WO 2006/ 131013
PCT/ CH2004/PR63039021326 manuf acture of pharnmaceutical c ifob&RSs0gnd may
contain one or nore agents, such as sweetening agents, avoring agents,
coloring agent, and preserving agents in order to provide appealing and

pal at abl e .preparations. 5 Tablets contain the active ingredient in adm xture
with physiologically acceptable excipients that are suitable for the

manuf acture of tablets. Such excipients include, for exanple, inert
diluents (e.g., calciumcarbonate?s sodium carbonate, |actose, calcium
phosphat e or sodi um 10 phosphate), granul ating and di sintegrating agents
(e.g., wofastarerdpharyiedwiasl dyquboisntieng agennay (e. g., . starch, gelatin

or acaci @ntangd LEbrdLaii-gs At Ssi@h Ge swlBHIRSIHURYSIQAr ate, stearic acid
or tal c)fl The .t abl et e _uncoated or. th be cqated by known

. avori %s,mélgl i eeQ/err\rr% E) er&s
t echni ques™ "T85 1P HRTHY ' dFSTATEGr 28T ARd BHEOFSEEn N the
gast r oi ntestidesl te resvidaderineldby FrdovhdetibluPraPHedt1o88ti on over a 'l onger
pleri 0d. | fﬂile&&aﬁﬁﬁ@irﬁthénﬁcﬁeﬁe?)'{ngi(;ﬁiii%hi:ain saahl | x@6rg | wiaer v Inronost er at eI or
gl ycery i.Shear o For iQn r. oral use may al so
be pr espelﬁtﬂséﬁ’ l§§lﬁéaﬁd}%éFgﬁ%q%a%%ﬁT%s&gﬁe?%aﬁ a’? tﬁeg‘éﬁﬁb@é" ingredient is
m xed wi £9F & mepwlacsirg of ITFEREte e. guch exFiEigRie atoee, cal cium
phosphat somrexsapl ¢ N)ine@t ablussakt (get.gt calehpsulaebomdiar.ei n the active

| ngr edi eglad.s 23, Hed VA LD L CLa 0 AN OULOIRY WP LSam  Peanut of |

Ive O] eous suspensi ons, contain the anti body or

l'iquid palerjg{qln or. rl}é Aqu ?

ant i DOdyPHRERRGAE] v ETFRAAN B3] 8- TP T eBkR Pie AEEPER t%fie for the

manuf act evmn ctaaguenuslssuspardidonshirSdoh &yasitsi dat $- 4 ncl ude suspendi ng
agents 3&{2h0. ge BOGIAB-CacDLY MBREN Y B i ORE agBBENY{£1.], Ul OSse, .
hydr opr opyl Ieh iy cellulgse,. sodiumal ginal ) - PabyvIYRY ol | done, gum
t ragacan and gum acacr a); and- di spersing ‘or wefting agents (e.g.,
naturalﬂyﬂbéﬁhPﬁ??ﬁfEd or they may be coated by known techniques

15 to delay disintegration and absorption in the
gastrointeétinal tract and thereby provide a sustained
action over a longer period. For example, a time delay
material such as glyceryl monoaterate or glyceryl
distearate may be employed.

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

25 mixed with water or an o0il medium (e.g., peanut oil,
ligquid paraffin or olive oil). Aqueous suspensions
contain the antibody or antibody derivative in admixture -
with excipients suitable for the manufacture of aquecus
suspensions. Such excipients include suspending agents

30 (e.g., sodium carboxymethylcellulose, methylcellulose,
hydropropylmethylcellulose, sodium alginate,
‘polyvinylpyrrolidene, gum tragacanth and gum acacia); and:
dispersing or wetting agents (e.g., naturally-occurring
phosphatides such ag 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 such as



phosphati des such as lecithin, condensation products of 35 an al kyl ene oxi de
with fatty acids such as pol yoxyethyl ene stearate, condensation products of
et hyl ene @¥i@&/Mdi¥ | ong chain aliphatic al cohols suchgsdfeiafs 131013
PCT/ CH2006/ 000300 27 hept adecaet hyl eneoxycet anol, condensati on products of
ethylene oxide with partial esters derived fromfatty acids and a hexitol
such as pol yoxyet hyl ene sorbitol nonool eate, or condensation products of
ethylene oxide . 5. with partial esters derived. fromfatty acids and
hexitol anhydrides such as pol yet hyl ene sorbitan nonool eate) Aqueous
suspensions may al so conprise on€’or nore preservatives., for exanple ethyl
or n-propyl p- hydroxybenzoate, one or nore coloring agents, one or nore 1lo
fl avori npragéatsstiaridnensyortaml e swdeneai in: agedtsts safich as sucrose or

sacchar '&hﬁ!ﬁéﬂ&t:@i&d w@khx}gﬁl@clmyemrsf Qéme@t gdomi thrsmeet eni ng agents,

such as y.cero sor cr.ose. Such fornulatlons
may alségg'ﬁpﬁ?é 5%glg¥ ﬁ%ﬁ%gaédﬁﬂéEﬁFE Jf%?b va?qb 15 flavoring
agents, EWMELératD o1 AgRageIRtsonGTadushs 9@N§eﬁﬁy@@e§1€f ornmul ated by
SUSpe@diﬂth Beraldl \catkbpgr @hieBESIidh davegeaidllseand | hexi®og. , arachis oil

olive oi , Qr oi_J I | oil. such as I|qU|d
par af fi ninh?‘ﬁ%%g%? éqclh g%s %e?‘glﬁiene SO}b {%ﬂl nrpnog1 '?% E%{f(aasnl ng agent such as
beeswax A%Pﬂsp%ﬁ%ﬁernisﬁonﬁrm%ﬁ’eta}ﬁoaCFQ%’FiéFe BelrefPHy agents, such as those
set fortfreabove;iving/ dorfésanglengthydgent s-pmypyllepadded to provi de pal atabl e

ol PERRERLb A2 SU0hn SUSPSRSL AR IR Dfyobli 88 N Liblok e 26 addition of

an antI-OXI aht suUCh as ascor bic aci ersi owders and granul es
sui t 3481 HPTPTIRT AFF YUY of™ for’ﬁnoﬁd'ﬁi’é”&ﬁ‘“’%‘ffseﬁ’éﬁgl Sﬂe’b@s't F8<Rddition of water
provi de dsheugrose eon mgrebdivint. Bprgumaxtuekixiirshmay ki spersing or wetting

agent, @ﬁma@lé@gu%ﬁea&remlgaea nt3) SREIE R e39k¥Atl ves.. Suitable |
dlsperS| é% WgtH!n agent.s an susggndln age ééﬁﬁaa%lg%gnpllfled by those
al ready neﬁylgﬁedza%ové %35‘ ional exc?slents ?
may also comprise one or more demulcents, preservatlves,
15 flavoring agents, and/or coloring agents.
0ily suspensions may be formulated by
suspending the active ingredients in a vegetable oil
{e.g., arachis oil, olive oil, sesame oil, or coconut
0il) or in a mineral oil such as liquid paraffin. The
20 cily 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 mey be added to provide palatable oral
preparations. Such suspensions may be preserved by the
25 addition of an anti-oxidant such as ascorbic acid.
Dispersible powders and granunles suitable for
preparation of an'aqueous 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. Suitable dispersing or wetting
agents and suspending agents are exemplified by those
already mentioned above. Additional excipients, for
example sweetening, flavoring and coloring agents, may
also be present. '
35 Pharmaceutical compositions may also be in
the form of ocil-in-water.emulsions. The oily phase may be
a vegetable oil (e.g., olive oil or arachis oil), a



exanpl e sweetening, flavoring and coloring agents, may also be present. 35
Phar maceutical conpositions may also be in the form of

oi |l -in- r, lo§i ons. The oily phase may be a vegetpahlGifisoodsge 9- - Ol ive
oi | ormg§§cw®§yé?% , a WO 2006/ 131013 PCT/CHZOOGIOOOEgO 28 mneral oi

(e.g., liquid paraffln), or a mxture thereof. Suitable enulsifying agents
i nclude naturally- occurring guns (e.g., gum acacia or gumtragacanth),
natural | y-occurring phosphatides (e.g., soy bean, 5 lecithin, and esters or
partial esters derived fromfatty__acids and heX|toI) anhydrldes (e.qg.,
sorbitan nonol eate), and condenséli on products of partial esters derived
fromfatty acids and hexitol with ethylene oxide (e.g., polyoxyethylene

sor bi t an "iBREI e&Ee) (&M e ddFEI QPG ARY al%%o 2B Ee one or nore sweet eni ng
and/ or fltaepeoing Saferiile efhespheamapegedtiscdnctodposittirehlymy be prepared as

a steri| gLl bl AISOYSLOE Llpagi aoUsn SUspRASkAR i n which the

nodul at or, £en ing on the vehi.cl e and conc ntration used, is either-

suspende&aBPr:H#bgﬁ VS0 PRARPRASAAEP e (S Such58Y sition may be
f or nul at édcatccior, dbng dsrerbeck mmtial t esisinsg dsuiteaablfgomdisar si ng, wetting

agents andi@s sH4sREeRMidg ageﬂiksféﬁegh t(eags t@ee&&mﬂt: 8ngg :ngaa t Q;mn% g he

acceptable v h%eles (9 %F o % e

but anedi "SPOTRTRYer ¥E SSPGEFOR HRAPFROTOR & B%FRJ BRI de sol ution. In
addltlondGE%tﬁdlfeomffeéay 6Ffds rand hb%lﬁﬁﬁoWéyede%hyhﬁn§o©¥%§ﬂ: or suspendi ng
medi um F(@I‘gthlp%ly@jdfdﬁ?ﬁ/&eﬂ@)/s&ﬂbalﬂdnfIhéfrﬁﬂeﬁtla) mpya keuwespdoyed, including 25

th h | ei
?C/I”d ?&' usedg&ﬁg% é’%ﬁé'gle are etn'l Ctlcg/lttryfﬁﬁwﬁ gouch as olerc

e prepara "6n° o conp05|t|ons and
adjuvant§9§ﬁ%h as local anesthetics, preservatlves and/ or buffering agents
can be -dissolved Hﬂmibeanmﬁﬁaﬂtecal3ﬁm@baiuamemhbcbe conpositions may be

formul at gdepAsasust 2idtedii8! 8338 L9TIUALLIESo iv18agidbdsOr mul ation
suspension in which the modulator, depending on the

15 vehicle and concentration used, is either suspended cr - -
dissolved in the wvehicle. Such a composition may be
formulated according to the known art using suitable
dispersing, wetting agents and/or suspending agents such
as those mentioned above. BAmong the acceptable vehicles

20 and solvents that may be employed are water, 1i,3-
butanedicl, Ringer's solution and isotonic sodium
chloride solution.  In addition, sterile, fiied‘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 acid may be used in the preparation of
injectible compositions, and adjuvants such as local
anesthetics, preservatives and/or buffering ageﬁts can he
dissolved in the vehicle.. .

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

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



such as a capsule that effects a slow rel ease of nodulator follow ng
adm ni stration). Such fornulations may generally be prepared using well

known teghnrl9gys and 35 administered by, for exanpl @cr@iBbosobied al , or
subcut aneous, 1 nplantation, or by inplantation at the desired target site.

Carri-ers for use within such WO 2006/ 131013 PCT/ C112006/ 000300 29

fornul ations are bioconpatible, and may al so be biodegradable; preferably
the formulation provides a relatively constant |evel of nodul ator rel ease.
The anount of an antibody or antibody derivative contained 5 within a
sust ai ned rel ease fornul ati on dépends upon, for exanple, the site of

i nplantation, the rate and expected duration of release and the nature of
the difseasi@tdrgeraies tigeperaiibdredast evesdsr é¢. Anti body or anti body

deL i vabh&@@;ﬁ%ﬁ@ﬂ@ﬁ(bmkamﬂpitmleaf@?ggr@@ﬁahIyrcaidg{}a@i§ter eld in an anount CtS hat
achi ev concentration,i i ,  plasma, serum F,
synovi ggl%lﬁfieg? F?/I?rp E_L,n%cgéf’?% glr%?ﬁéléé%\%ieakﬂg% %lglé‘%%elw gl?gt ears or urine) that is
suf f i cPBAENG ©f getTetidery oF fattBodNFedrat prevertas®ed nhibit TNFa 15

assaci ategliriss easesimlids pellesss: fArtloseich cepaidienpdnt dddre effective if it

resul t@xgrgplae ditﬁgeéﬂj @ P&S -agll%tg&?'eféhtet 5 a%cggﬁc%%gge@er ein. Preferred

system c dose€s range from _a out ng per kil ogram of body
wei ght du’ﬁ%trlcﬂ’a?f(ﬁ%tﬁﬂseo%d nge 82EW5utO7 t§eper patient per day), 20 with
oral ddsesasgedératder hei hg azatedSe2@rieokdtdi.gher than intravenous doses.

The amount of antiRAd¥apror aRkiBOSY W@eiiyaliae ptbatadmy be conbined with the
carrij eé?rmiterl als to J si'ngl.e dosage Fogﬁ%%\n Il vary dependi ng upon
istr

ﬁr odﬁgce a o

t he'hoSETTHLAF8dIRNT A hE PAMEIFETS ot E 28 gy ation. Dosage unit
forms wiehievwpener adngenteahiel bt ednh Fludth &bout Blegft o about 500 ng of an
acti veplLagn=sdiseptm, Rite, neeeutiagall €0Ipaginbh pnte1mayaPe packaged for treating

%&E{jgt Egg%ﬁ(%%zggfsfl\ﬁ%dt,Oté@rsa%g:l RofYe)0:ndl ANtARedY; JR lyative direct ?d to
'detecté%ly bind to TNFo and prevent or inhibit TNFa
15 associated diseases/digordérs. A dose is considered to be
effective if it results in a discernible patient benefit
as described herein. Preferred systemic doses range from
about 0.1 mg to about 140 mg per kilogram of body weight
per day (about 0.5 mg to about 7 g per patieﬁt per day),
20 with oral doses generally being about 5-20 fold higher
than intravenocus doses. The amount of antibody or
antibody derivative that may be cowbined with the carrier
materials to produce a single dosage form will vary
depending upon the host treated and the particular mode
25 of administration. Dosage unit forms will generally
contain between from about 1 mg to about 500 mg of an
active ingredient. '
' Pharmaceutical compositions may be packaged
for treating conditions responsive to an antibody or
30 antibody derivative directed to TNF-a. Packaged
pharmaceutical compositions may include a container
holding a effective amount of at least one antibody ox
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.



pharmaceutical conpositions may include a container holding a effective
anount of at |east one antibody or antibody derivative as descri bed herein

and i nstrwej joe8ss10i6€- ;. | abeling) indicating that the %@Q@ﬁ 6093082
conposition is to be used for treating a disease/disor responsi ve to one

anti body or anti body derivative

following adm nistration in the patient. WO

2006/ 131013 PCT/ CH2006/ 000300 30 The anti bodi es or anti body derivatives of
the present invention can also be chemically nodified. Preferred nodifying
groups are polyners, for exanple an optionally substituted straight or
branched chain 5 pol yal kene, pol y3a°| kenyl ene, or pol yoxyal kyl ene pol ymer or

a branched or unbranched pol ysaccharide. Such effector group may increase

the half-1ive of tH&eannt

epnoyjapgibotyrdgrdyphiveasc@dpbes of ' synt heti c.

pol yner spidntidenveptioanahh ya1sebsé i dHenedasiy aioghEied. branched chain 10
pol y(eth o ) lLy | yeal vi nyl al cohol') or
%(}]il-a%% eéréeng‘%alépﬁg cﬁ%s ggéoé&%i ﬁfgggoc%oﬁ:r )ref(?] %Io?%/lmers i ncl ude

deri vati
| act ose,

oRiANGdEY SuRsEitaRed Jtyedeeh Br PRRrFRAS CHaET t her eof .

The size of the

pol ymer palyadikeuar iwd yadkdegianed, obytolwbklaferenal pylerlbri n an aver age

ol ecul ag Wk Glikal ANGREED @aeﬁpg@;&cm@@@%mﬁ%ff&% appl i cation where
bod eS|gne

the anti

rate tissue

referred nol ecul ar wei ght

y
of the p%’F‘i}’r?eF'aVs“é‘ﬁﬁﬁB é}@%d’lﬂ&f hee 941 9%@“%?5&&% VdéXR-be attached to
the anti bodyicular pewarpdekart 2Gntbetive pGlyeers dakledd of the Fab fragment
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polymer may be varied as desired, but will generally be
in an average molecular weight range from 500Da to
50000Da. For local application where the antibody is
designed to penetrate tissue, a preferred molecular
weight of the polymer is around 5000Da. The polymer
molecule can be attached to the antibody, in particular
to the C~terminal end of the Fab fragment heavy chain via
a covalently linked hinge peptide as described in
WO0194585. Regarding the attachment of PEG moisties,
reference is made to “Poly(ethyleneglycol) Chemistry,
Biotechnological and Biomedical Applications”, 1992, J..
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

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

283N, 306k SogeRPDE  aFiQYesr Rtk hes S muleyy o cREeparation of the



30 After preparation of the antibody or antibody derivative of interest as
descri bed above, the pharnmaceutical formulation conprising it is prepared.

The anti QefModB1R8 fornul ated has not been subjected Ité)f(gl?ﬁ%/(moso
| yophilization and the fornulation of interest hereinis ueous

formul ation. Preferably the antibody or antibody derivative in the
formulation is an anti body fragnent, such as an scFv. The therapeutically
effective WD 2006/ 131013 PCT/ CH2006/ 000300 31 ampount of anti body present in
the fornmulation is determ ned by taking into account the desired dose

vol umes and node(s) of administratlion, for exanple. From about 0.1 ng/m to
about 50 ng/m, preferably fromabout 5 0.5 ng/m to about 25 ng/m and nost
pr ef er abhyountort abiviliody pyésdntt én aoutfor@ubaffimn iis an exenpl ary anti body
concent r gt MhihBathe ti‘a@k&ﬂg”ﬁld&@cceﬁ&@%ﬂ%ﬂ&fﬁd@b@él on is prepared

conpri si n(gl t he g@tl l%%d()é '995 ej:_r Lvative in a Ic-}_ebuffer ed 10 sol ution
The buf f &7 8%t AFS TH t)l%j;l g& A7t he™* rBRG8 Fr om About 4.5 to about
6.0, prefkauwblOylfrpmlafousbodt QOt@Ba@ouPrBfga@n’dfm@tamferabl y has a pH
of abgut 0. S Y/ mEXesRIRSL0Es ntf/@r Snd hdletWokérLamyOfrdde pH within this

range | ELy® J2R8LE & J Gu SHIUMACS! Bhelioth Shogladle, (such as sodium

succi nate) citrat her orggnl c acid buffers.
The buf FEcRsnRbHT d{r’i &He cERF B2k ¥%m about 1 nMto about 50 mM preferably
from about 5 nMt o mbagtedd Fvkmadeidndi by, prefparedxamprdsiom t he buffer and

the desi fed ain%%g@%(‘dxi %n?ibgcﬂz fd@?nﬁa‘hﬁ%' ahl Q%H-&%f@fé‘é erred buffer is

sodi um acet at e whi ch actis as a tonicifier

and mdy SetudeR Yee }Wefféﬁﬁr’%/» S %V‘?”ﬁ&f’ﬂd%?)gl%?ﬁhénf Swlation. In
pr ef er r ethrgeh Gdpnesitait ghe fomohati on doeSerritly25renmbaith a t oni Ci fying

anount of, @ t32kho$t N 535 a8 didd pﬁéﬁéﬂab@? has 4 bSofabsause the antibody or

antlbody erj vat cipitate d/ or y esut ,OXI datlon at | ow
pH In pre erEIr FagP ierﬁ)ogl R%ferspth 316‘1Lr1 Fontm rh withid

thie range include acetate (e. g sodlum 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
mM, preferably from about 5 mM to about 30 mM, depending,
for example, on the buffer and the desired isotonicity of

20 the formulation. The preferred buffer is sodium acetate
(about 10 mM}, pH 5.0.

A polyol, which acts as a tonicifier and may
gtabilize the antibody, is included in the formulation.
In preferred embodiments, the formulation does not

25 contain a tonicifying 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 as sucrose or trehalose. The polyol

30 is added to the formulation in an amcunt which may vary
with respect to the desired isotonicity of the
formulation. Preferably the aqueous forwmulation is
isotonic, in which case suitable concentrations of the

"polyol in the fermulation 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 suitable. The amount



reduci ng sugar, such as sucrose or trehal ose. The polyol 30 is added to the
formulation in an amount which may vary wth respect to the desired

i sot oni ci &b fbe/idies fornul ation. Preferably the aqueous feLi4 nis
isotonic, in which case suitable concentrations of thul'§C lefl '{;/@@%&t he

formul ation are in the range fromabout it 35 to about 15%vv/v preferably
in the range fromabout 2% to about 10% whv, for exanple. However,

hypertoni c ‘'or hypotonic formulations may al so be suitable. The anmount WO
2006/ 131013 PCT/ CH2006/ 000300 32 of polyol added nmay also alter with
respect to the nolecular weight éf the polyol. For exanple, a |ower anount
of a nonosaccharide (e.g. mannitol) may be added, conpared to a

di saccharifdeclwichdded treehal 63e)Llteg wl gurfesbrant t9 $h8l so added to the

ant i body mellecditix hegdyhwlesti vaki pe yboor nFH:JﬁteIxQﬂlplEXGHTIlloaéy surfactants include

noni on! © aHbA 0 RoReh S ROl VEOk DALER (80, gp ygaibates 20, 80 etc) or

pol oxamners factant’ added is such
that it f@@@éﬂ?{:é@ %gb]rsé"g’éflﬁéhd%f spRR EFFortrﬁﬁfFléiL%%F ant i body/ ant i body
derivative and/ or m ndurraesarithesf al smtdadedoto pate metlladdysori n t he

formul atigp; aLfeduces radserRtiban. E}f% %?aéml +Lhe surfactant nmay be

present in the formul ation . 1n an anpunt about 0 001% to about 0.5%

pref er ablliici‘sdef PER LG ERBEW o SEBRD RS @Oé%%ﬁftﬁﬁsﬂerﬂ eferably from
about 0. ptWsaxrabeat2®,. B etn) one pehtrotharent(e . § heodlorkamgat i on contains the

above- quabsf'ﬁg adeMs o(f' sﬁrfaa&tahleoaia/déa J.%nEh@@q—)hatdﬁ' vative, buffer,
pol yo!IL and ,sur f act ant

ess fre ne. or nore
presetlatPess® S4ER°% tloﬁ‘eﬁ%y‘fh QIFC5HG at%h?ﬁ*ﬁf‘bc’%}/%%so?dy chl or obut anol and
benzet hodeuivaliive| andirst Mériohssdithentormatppasef waEtyeular@f be included in
the for mihathoForparddic anliyomretacesd hrisbapsibmt iFoR i s a nul tidose

(! 8 leglliectp SEDSSOAtELLONR LRSS VLN AR Ll Tange (1o
more ot héfl %meg xl-%ppyut .001% to about .5%, preferably
15 from about 0.005% to about 0.2% and most preferably from
about 0.01% to about 0.1%.

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

20 esgsgentially free of one or more preservativesg, such as
benzyl alcohol, phenol, m-cresol, chlorobutanol and
benzethonium Cl. In ancther 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%. Cne or more other pharmaceutically
acceptable carriers, excipients or stabilizers 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 afifect
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-
golvents; antioxidants including ascorbic acid and
methionine; chelating agents such as EDTA; metal



acceptable carriers, excipients or stabilizers such as those described in
Rem ngton's Pharmaceutical Sciences 30 21st edition, Gsol, A Ed. (2006) may

be i ncl udegb bddsiigrs formul ati on provided that they do ah af f ect
the desired characteristics of the formnul ation. Accep‘?éa)%Fe ég’?@?de{%/s

excipients or stabilizers are non- toxic to recipients at the dosages and
concentrations 35 enployed and include; additional buffering agents; co-

sol vent s;- anti oxi dants including ascorbic acid and nethionine; chelating
agents such as EDTA; metal WO 2006/ 131013 PCT/ CH20061000300 33 conpl exes
(e.g. Zn-protein conpl exes); biodéyradable polyners such as pol yesters;
and/or salt-formng counterions such as sodium The fornulations to.be used
for in viopeplexefdtend stdraPrekeusonpéesseri bdodquyasiabdereadily acconpl i shed
by filtr ablonetdrsoughasteniykecddd;t caiyon samnpoamas, prior to, or follow ng,

preparation. of .the Lo myl %E"hﬂﬂn' . Adm nistration of the fornmulation to The
formulation s admnistered to a manmal in need of treatnment with the

anti body, preferabl ¥ TORINBREINR B R skt ROkndWi KRt hods, such as
i nt r avenedsinbshranish rmatstobe asterillel. ushy ey readtivnuous i nfusion over a

period of, LB ; al BY 1ANUSEH A £ HirBhERRGIdAi9DeR] 1t A5 1 LAt racer obr ospi nal ,

subcut aneous, I ntra-@articular,_ intraSynovial, |[ntrathecal, oral, topical,
or i nhal ZEMBRERGSOUPELCT (57 pPEf UL EFh RFSREREE o & FBF nul ation is

adm ni st épeduiamione nammal by intravenous adm nistration. For such
pur poses, the for muftin@8: PE: RE ot ted msib20 a syringe or via an |V
l'ine, for exanple. e agﬁ%f riare. og%%;als r%p%ut‘_iargalll y effective
amount®) of the antTBody FEpeRd Y 8§%‘§}Jtl e’ GA™tie condition to be
treat ed, ifheeedwir trsataeat b SaeopntRodonaretexrPivhet her the antibody is
25 adm nihshnes edidf aecqprewanhi Meowel mebREEBDE Which fIrpgsesenoyy evi ous t herapy,
the pati %ﬁﬁiﬁi&ﬂa@k&?lagﬂasﬁgigs %r}dby continuous infusion over
a period of time, by intramuscular, intraperitoneal,
15 intracerobrospinal, subcutaneocus, intra-articular,
intrasynovial, intrathecal, oral, topical, or inhalation
routes. In preferred embodiments,. the formulation is
administered to the mammal by intravenocus administration.
For such purposes, the formulation may be injected using
2¢ a gyringe or via an IV line, for example.
The appropriate dosage ("therapeutically
effective amount"} of the antibody will depend, for
example, on the condition to be treated, the severity and
courge of the condition, whether the antibody is
25 adminigtered for preventive or therapeutic purposes,
previous therapy, the patient's clinical history and
regponse to the antibody, the type of antibody used, and
the discretion of the attending physician. The antibody
or antibody derivative is suitably administered to the
30 patent at one time or over a series of treatments and may
be administered to the patent at any time from diagnosis
cnwards. 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. -
As a general proposition, the therapeutically
effective amount of the antibody or antibody dexrivative



response to the anti body, the type of antibody used, and the discretion of
the attendi ng physician. The anti body or antibody derivative is suitably
adm ni st g§9%dkQ3fole 30 patent at one time or over a seprR$nfbobdzHAt MENts and
may be admnistered to the patent at any tine fromdiagnosis onwards. The
anti body or antibody derivative may be admnistered as the -sol e treatnent
or in conjunction with other. drugs or therapies useful in treating the
condition 35 in question. As a general proposition, the therapeutically
effective anount of the antibody or antibody derivative WD 20061131013

PCTI CH2006/ 000300 34 adnministered will be in the range of about 0.1 to
about 50 ng/ kg of patent body wei ght whether by one or nore

adm ni stzdwindasersd i lf hee typibal raramgef ofbauit iChddie wdedt bei ng about 0.3 to
about 205d7eighdg SPRcREET RIBDIY I gROYheBndr Iyt @naboutnck® NU/ kg, administered
daily, fapc{ .exa{:’rpl e. How/lee/hertheott: er QOSa er iaﬁ?{‘.t}soﬁ% gg useful . The

pr ogress o saftjhoéllﬁapy i's easﬁ%cr?onf:? ed by~ "¢on entronal techni ques.
Arti cl estomaNabeMact-gr 80 18P AR OIHES endierlinnsAeTR#L U ECPRvent i on, an
articke of3 ranybaed UWsemg k)l adindertkteeapr dsi130 doeostaipner  whi ch hol ds the
aqueous }%&%&E@Ce&ﬂe‘iaho%%@ilegﬁ&% g.% tpe L JLsent,yd nvention and optionally
provi des 1 nstrlctions or its use. Ui abl]le cont al ners include, for

exanpl e, PTPSTBEE tPleLhiGi Breranydis fasid¥smomierenbRi ner may be formed from a
vari ety afnveateongl sesuohques.gl ass or plastic. An exenplary container is a

3-20 cc single usexglasfediodl Mandaberpatively, for a nultidose fornulation,
t he contai ner ' The container holds the 20

may - J.ass_vial .
formiPati on and t hé®l AR In T RFHERH P at®E WYFHT e *Ront ai ner may
i ndi cat eaxttiicdet dDmeruifaciuse 1Fhprarided| ecwfrisimagud awngréngmy further incl ude
ot her Mmeiglchahsl die Hnbabl@eods PRAAnCRITEEL] Soraldatis® oFt amélpoi nt, including
other  MIJERS  dGBESund bt 490110058 fite S HRERARS 1 ARG 25 Package.
inserts Wth rnstructions Tor UuSe.
for its use. Suitable containers include, for example,

15 bottles, vials and syringes. The container may be formed
from a variety of materials such as glass or plastic. An
exemplary container is a 3-20 cc sgingle 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 om, or associated with, the
container may indicate directions for use. The article of
manufacture may further include other materials desirable
from a .commercial and uger gtandpoint, including other
buffers, diluenta, filters, needles, asyringes, and

25 package inserts with instructions for use.

Generating the antibcdies 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
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Protocols in Molecular Biology (Ausubel et al., 1999).

' 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-
CH1l fusions (Fig. 2) are cloned in a suitable expression
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 i1s to be understood that the
antibodies of the present invention comprise the-
discldsed sequences rather than they consist of them. For
example, cloning strategies may require 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
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 wvector for
periplasmic expression in E. coli is chosen (Krebber,
1997). Said vector comprises a promoter in front of a
cleavable signal sequence. The coding sequence for the

*



25 di scl osed sequences rather than they consist of them For exanple,
cloning. strategies may require that a construct is nmade from which an

anti body wié fuogpo@r a few additional residues at the, end are
present. Specifically, the nmethionine derived fromt he@é'tﬁgﬂ%@@éoon 30 may
be present in the final protein in cases where it has not been cl eaved
posttranslationally. Mdst of the constructs for scFv antibodies give rise
to an additional alanine at the N-ternminal end. In a preferred enbodi nent
of the present invention, an exprg{g& on vector for 35 periplasnc expression
in E. coli is chosen (Krebber Sai d vector conprises a pronoter in
front of a  cleavable signal sequence. The coding sequence for the WO

2006/ 1318281 4s€@y/ Pﬁ?‘b’(ﬁ’@/ 660588 feedntt FadFe peptifecie2¥aPeR fused in frame to
the cl eagaphal ssihygeate .segiiencilowshile ddrgusitheit ahgeting of the expressed
pol ypept b% rdsQehNgo %&)@ %EH@' td’%&bpbm%@rﬁerﬁﬁlﬁsﬁ'%@e sequence is

cl eaved. ant case of the Fab fragnents,

both t he®™¥ %@na n%e W’?é‘c?#wefaﬁgflo@epéﬁﬁk&%%y Mist?®e I1inked to an export
si gnals. Thikdwsbvahetite $aSebofid-ties Fhbrfmedmants héoCh tlke MIngK cysteines after
the pept Ldgscrhaye- @fﬁaqn@@oﬁbepep@@aéplnaﬁm bkf1eapt@s4d ¢ expression of
anti bodi es_|i 81 1 rff &hr gnél bo%l es %1 uaI I Yt 681 Ee obt ai ned ‘at  hi gh
yi el ds f FORT I el SI on i €h° AN e Separ dted from ot her

cel | ul ar te¥BigR@nEEseaidepr afesh tthPeR%d§5ch%‘ée tﬂ?éch%mb’él on bodies are

sol ubi | i pegigiasa. TErRFtuplagniagerpreikionast earbibguaésd disne hydrochl oride 15

(Cndrg) paneLben Lafobied, by dieatural in by agedureg qvel | known to those

expr essi Voor Fap pol ypepti des are
i nt r oducBdeh AEEl4as stforappel hoise, bo‘ﬁjree‘af'el""%?? %‘“bﬁ'ét"e?ﬁ%l‘f yeast or nanmmalian

cel |, nostp2@itpdefemabityien saliludbleffagreots mid arotein.fdn exanple IJMB3  for
peri IOI asgh£s %&Qée@% QR cQLs Bl bohi9ks exder %§§ﬁ19.ﬂl.lz@d ir{l(‘d usion bodies. The

Eggyggp;hgg tf'f?? hearvgaér?daselet Qerguarl(&lne dreeﬁicprlad%m or forminclusion

15 (GndHC1) and then refolded by renaturation procedures

Odcbva e %

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

20 preferably a suitable E. coli strain as for example JM83
for periplasmic expression or BL2l for expression in
inclusion bodies. The polypeptide can be harvested either
from the periplasm or form inclusion bodies and purified
using standard technigues such as ion exchange

25 chromatography, reversed phase chromatography, affinity
chromatography and/oxr 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.

30 yield, solubility and stability in vitro. Binding
capacities towards TNFa, preferably towards human TNFco,
can be tested in vitro by ELISA or surface plasmon
resonance (BIACore), using recombinant human TNFa as
described in W09729131, the latter method also allowing

35 to determine the kq¢r rate constant, which should

-1

preferably be less than 107s . Ky values of <10 nM are

preferred. -



usi ng standard techni ques such as ion exchange 25 chromatography, reversed
phase chromat ography, affinity chromatography and/or gel filtration known

to the pewoinos/Skihl ed in the art. The antibodies or aprid@edysdgibvati ves of
the present invention can be characterized with respect to. 30 yield,

solubility and stability in vitro. Binding capacities towards TNFa,
preferably towards human TNFa, can be tested in vitro by ELISA or surface
pl asmon resonance (Bl ACore), using reconbi nant human TNFa as described in
W9729131, the latter method al so,allowing 35 to determne the koff rate
constant, which should preferably be I ess than 10-3s 1. Kd val ues of, 510
nM are preferred. %\g 2006/ 1 10313 PCT/ CH2006/ 0Q0300 3{3 n vivo neutral i zing
activity of an antiHbdy Cor R B8dy° F&rivary v& 8F #he9F¢sent invention can
be esti wat &rkidpodngdeHigak 999 @@/tt@EORIQﬁQH)? aneenticHuAdm Py econbi nant TNFa

exerts aegyiRi:d gsgid Q(}:lb Lmrg&o%ﬁ&ﬂﬁr gdsPpuUsemkR29 fibrobl ast cells in
a concentratl on- g L.pmnner. |s TI}:IFa II{%%%%% cyt otoxicity can be
i nhi bited ymblll{]ﬁa neutraf<|2|n ST Bo Darimn 994 A preferred I C50
val ue Tofpespmidinagse 64939h511fr%>aﬁﬁa¢el%5nhpb@t%ncéaﬁé@?ﬁ%t| on is S100 ng

m-1. 10dépésiehFRamias: .aTRI S VENFopahbophy siyobeigiicdlyr ede be-i.n various human
di seases yuh foiRA! b Ui heﬁémaggyangb%gw@&m NgyARd i nmune-regul at ed

dlsorders ons causing se ot oxi "cardi'ovascul ar shock,
neur odeg@n@?%’fiqr\'rfédd?%éa‘éaéé’e ﬁﬂﬂrﬁoinﬂh’é%ttols' H?Js’%é‘?é%ma%s TNFa i s suspect ed
to play arbilseasecomteenantion gle'<iA0angtmdadi |y growi ng nunber of additional

humany, di seases, |itad gngkffdLy TprB@erg'p\é%héprL% easi we1ki st of
i ndi cati ons that | so_ensures_a co ere at of the spectrum of
clinical ﬁpm"il(?éffa}b g ’ZGnFﬁ?ﬁ%&ch?g rﬁq‘f"ﬁ%‘ #?ﬁ Wre. Therefore, the
ant i bodi égsmdergntmgw ded i iepungesegflatihd gFxydsrst nvention can be appl i ed
to treat ihhecdicheasfsinkstestid) h@ofddilcovhdtardiovascular
shock, neurodegenerative diseases, and malignant
15 diseaseg. Ag THNFo 1s 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 alsoc ensures a complete representation
of the spectrum of clinical applications for TNFuo
20 inhibitors in the future. Therefore, the antibodies or
antibody derivatives of the present invention can be
applied to treat the diseases listed in the following
catalogue, which is neot te be considered as a complete or
exclusive list. Other diseases not mentioned
25 gpecifically, which directly or indirectly are influenced
by TNFg, are also included.

Auvtoimmune or chronic inflammation:

Chronic and/or autoimmune states of

inflammation in general, immune mediated inflammatory

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

35 disease, dry eye syndrome, glaucoma, Sjégren syndrome,
diabetes mellitus (incl. diabetic neuropathy), insulin
resistance, states of arthritis in general, rheumatoid



catal ogue, which is not to be considered as a conplete or exclusive |ist.
QG her di seases not mentioned 25 specifically, which directly or indirectly

are infl ugrecRtk 3843 TNFa;, are al so included. Autoi MMUN&@licERbéddbioo
i nfl anmation: Chronic and/or autoi mune states of inflammuation in general,

i mmune nediated inflammtory 30 disorders in general, inflamatory CNS

di sease, i;nflammatory di seases affecting the eye, | oi nt, skin, nucuous
menbranes, central nervous system gastrointestinal tract, urinary tract or
| ung, states of . wuveitis in gengr al, retinitis, HLA-B27+ uveitis, Behcet's

35 di sease, dry eye syndr one, gl alicom, Sj ogren syndr one, diabetes nellitus
(i ncl. diabetic neuropat insulin  resistance, states of arthritis in

gener al , 2F ettt oi %Wafé%@tfflof%a%ﬁﬁcﬁ%@@%@o%ﬁ 38 arthritis,
ost eoarthelttazs s spadtdmee dwtdniilei sramnd tiRei é@ryleossyadrone, juvenile

arthritisg or?dymltegl rhgutw@@de/due&bgls mdu u@gg%q&@ﬂ;@roﬁal Il ain-Barre
syndr one, heni a gravi s, nﬁg df i ral sclerosis, 5 sarcoidosis,
gl oner ul BH ntlF‘sgrac onPRY WiTTRBYC ot 648 $fifis, Psoriasis (incl.
psori &t i ea:acrctmironsttss)glomhrdlcadm&vmtss,suqclﬁpgna@|wnepa¢hmwlei,ti 5, pyodernma

gangr enoéyéﬂltgéPH@:@M&@&Qnﬁr(c%yngybiia%lca‘éﬂ@nrﬂli@) ul osi s, hyperostosis and
osteiti SPxi ac l%rrg us, Crohn's disease (intl.

's_sydro
ext rai nt &8¢ |ar%{a1elnit;LS n5|u1pé’sfasqtvaat| 5A ?lcuﬁ ceratfA e Eblitis, asthma
br onchi af@nguanesEs e ROy FYYAnsREU kB ATE 18 gerrdcal Pu%l‘mlé%’sgﬁes allergic
rhinitishypdde@hgbts drusbteSisghr o, Sebstraictyidvempul nonary di sease (COPD),

lung f b%%éﬁgu@ cbgenes; sk ank‘ﬁ@fmte?%ﬁlnﬂé%%ﬁéf' syndrone, G ant cell

arterl tl Strauss vasculitls arteritis nodosa, burns, graft

Ver sus h%%‘flﬁﬁ%éa%%tl%%t ‘%/Jé%esrﬁ%l""gr%?]tl 8acATtYRE, rejection epi sodes
f ol | owi ngraradaier hiyremeenmrtricwiyramsploantati aepesyt emi ¢ and l-ocal states of

20 VaSCUlaliéx%:ﬂeQ gﬁﬂeerrﬁhc Syistiens ¢ - and di scoifhsh UPYS c18iowt hemat odes,
p0|yny05|%é€%d%Q1ve pdy%gggy§)éﬂéggée (COPD), lung fibrosis,

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

20 wvasculitis in general, systemic and discoid lupus
erythematodes, polymyositis and dermatomyositis, .
sclercdermia, pre-eclampsia, acute and chronic
pancreatitis, viral hepatitis, aleocholic hepatitis,

' Acute inflammation and/or prevention of

25 postsurgical or.posttraumatic inflammation and pain:

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

30 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 gynecological procedures, -
endoscopic urolagicdl procedures (e.g. prostatehsurgery,

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

Neurological and neurodegenarative diseases:
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endoscopi c
ur ol ogi cal

res (e.g. prostate surgery, 35 ureteroscopy, cystoscopy, interstitial
s), periopédateimey Hlsanmt |P@ﬁk€’@$%\/énfjﬂ’é?ﬁsﬁrn general .

si s, cancer -

rel at ed cachambarrdmmmednaﬂﬁﬁﬂaaSES, PRaicar-rdAciteed and chronic fornms of

r I r gentral
(5) ﬁ%‘?@gb\éﬁa \Ac%gtwﬁ atteeegaﬁna Baf@Msed1 V. &

or. peri pheral

they are classified as |nflannatory noci ceptive

opEF*dar ot the H‘Ftﬁ%ﬁahsessm atica, low back pain, -.carpal tunnel
syndrone, conpl ex rfedronal pain syndronme (CRPS), gout, postherpetic

neural gia, 15 fibromaboid dneedlc %rﬂsséﬁtﬁn,cbfﬁyp‘écl@ﬁ#@ syndronms due to

of TNFo and whether they are cla551f1ed as 1nflammatory r
nociceptive or neuropathic forms of pain, sciatica, low
back pain, éarpal tunnel syndrome, complex reglonal pain
syndrome (CRP3), gout, postherpetic neuralgia,
fibromyalgia, local pain states, chronic¢ pain syndroms
due to metastatic tumeor, dismencrrhea.

Infection:

Bacterial, wiral or fungal sepsis,
tuberculosis, AIDS.

Cardiovascular Disease:

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

In a preferred embodiment of the present
invention, treatment of ostecarthritis 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
pharmaceutical composition comprising an antibody or
antibody derivative molecule of the present invention in
combination with a pharmacevntically acceptable excipient,
diluent’ or carrier. ' |

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

or .fungal



At heroscl erosis, coronary artery disease, hypertension, dyslipidema, heart
insufficiency and chronic heart failure. In a preferred enbodi nent of the
present R 200y B4;0n, treatnent of osteoarthritis or bl ]

i nfl ammat ory bomelsdisease can be achieved with the 5%#?%%%@g§ﬁy%r ant i body
derivatives of the present invention. The present invention also provides a
30 pharnmaceutical conposition conprising an antibody or antibody derivative
mol ecul e of the present invention in conbination with a pharnaceutically

acceptabl e excipient, diluent' or carrier. . The pharmaceutical conposition
shoul d 35 preferably conprise a tEﬂarapeuti cally effective amount of the
anti body of the present invention, i.e. an anount of said antibody that is

needed tprevesdt thariifcoral eter AE=2006/r1800d.8-1RAT/ CF2006/ 000300 40 prevent
the TNFazkgimted @iERase16r KONGeht 0 or0bréfenteXBi BFtect .det ect abl e

t herapeut,jc or preventive effect,. he therapeuti.cally effective dose can be
esti mat egi?e et?’teﬁg SYHCEdY € ﬁcf}r‘“é’ea;‘s[%sé?ygag.rbéi)nesé:rl]fnﬁ%‘f&/m)del s, S usually in
rodent s, ekHbG 68, celdgsulpige ansagei pmtids anfel "ededdl nodel nay al so be used

to detergbi€livhen SRPnepli adsbicencesid,abign éangenadses.r auke of ,
admi ni Stggirhaqnm@ef%aéagh.goaﬁé 'E%'eg"?zﬂedefg‘em%’éetﬁﬁée an effect of the
ody de e p

anti body or anti rivative o resent invention is a rat nodel
for acut BPREIRGAPERrSAIcent Tl Oh rargaland 200 °Aet . Pat hol . 41: 235- 243. Human
TNFa | sathjrdctedtior.r aasthicadlar byimal motihe thedspoveitarof a- rat, leading to

an acut eg &l -OH md ia@l%%m(gg}paglt QH:E}B 1) Ber%xl%ﬁ:iiv%j gft@rgg joint. Bioactivity of

an anti-TNFa anti body erivatiye) can be.quantifled by reduction of
TNFa- 14 naﬁ?:%ed‘tkﬁ’é%e‘}%ioﬁt lgvﬁqutnﬁ‘oé ToF PEMf TiPBREBIE S ol ogi cal
par anet erBolgin ehfdbm006h. Vs .t Retlant.itbodes24. Bwtdrbddyaderi vati ves of
the presentijjRwesd i QR 3bethé@ N ySohtblge bidh janhi body
rat, leading to an acute, self-limiting moncarthritis in
the injected 4joint. Bloactivity of an anti-TNFa antibody
"15 (derivative) can be quantified by reduction of TNFu-
induced knee joint swelling and or reduction of
histological parameters of inflammation,
As the antibodies or antilbody derivatives of
the present invention are highly soluble, high antibecdy
20 concentrations (60 mg ml™' or more)enable the use of small
application volumes.
The antibody or antibody derivative of the
present inventicn may be utilised in any therapy where it
is desired to reduce the level of biological active TNFo
25 present in the human or animal body. The TNFo 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 fellowing 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-



20 concentrations (60 nmg mM-1 or nore) enable the use of small application
vol umes. The anti body or anti body derivative of the present inventi on may
be utili s@@ dobs/Bi3t herapy where it is desired to req;%ﬁ o/l

bi ol ogi cal active TNFa 25 present in the human or ani na Jg Oﬁflﬁe TNFa may
be circulating in the body or be present at an undesirably hi gh | evel

| ocalised at a particular site in the body. The present invention provides

nmodes for systemc as well as local applications in general, which include,
but are 30 not limted. to the follow ng ones: peroral application,
i ntravenous, subcutaneous, intramtfscular, intraarticular, intravitreal,

intradermal, or int raparenchymal i njection, aerosol inhalation, topi cal
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formul atj on/ devi eaII r et pplication to
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tract, %ﬁ% |S%eqed€pt E@Vrﬂﬁ‘lary" %Egg@e Jr%gg}ﬁdeoq:u?[)g zformul ation/devices (e.g.

st ent s) fo urinary c l1ocalTzed intralumenal release
(e.qg. tod%}rﬂiveéﬁytlfrroé’@f‘ eﬁ‘l’l%gccé’ﬂ’)lc B?Vlicﬁéal or s lieg&f yE¥ R ough endoscopi ¢
devi ces, cartace| paseesf lommtaontiachk perfeesed cantlacts)on Aspref erred application

isa | ?E@étaﬁo%ﬁeswéé %éblﬁfa%%rt?bﬁlﬂ@&nb Btecdd f[BE! Qépicioﬁl c 1? gplé)' i C?t ][ ﬁn
e.g. |n o the or bo referr i cations e antibody of: the
pr esenft ?W%%ﬁn fefds D tg’g PR sol%t ggﬁh PHeEepFedent invention al so
reveal s tpwligsdiens, the amtibedsyobrthenpirberh d@ﬁfﬁv'amrv@e@fﬂst he -present 15
i nvent i ofo.fr 1hh§g]ﬁﬁ;@dﬁcti on of a nedicanent for the treatnment of TNFa

associ ated di seasegy,! J{,Enm% ¢aSEn il gealgcgtﬂegggys ar, antibogy derivative is
conprised in a_therapeutic conp05| ion onp05|t|on Is used as a
the antibody or antibody derivative of the present

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

20 of TNFo related diseases.

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

25 gelf-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, aAnn. N. Y. Acad.
Sci. 998:512-519) 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



medi cament, nost preferably for the prevention or therapy 20 of TNFa
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and pr ef en@rniﬂfalainyd 143aBRs | padhedshd aheebpi Nfdarrpetentalani mal nodel s of
35 mul ti o ti.S; N c s, transduced
ihret ?‘6& ?rgr\hﬁ\éle%%&?nﬂ%@{é, c%lléél% %QQSéc?Sart@?t? ehhs

ve expression ri‘ous regulatory

pr ot ei nsPCRIRGFeadi Rt BURE nghﬁnat%%éﬁélﬁ%ll‘@ig Besmeriaz®6/ 000300 42
ant i - ENFoScfhe, adeibairest besantiibotipodedutali sy qir oheimsesieot t he i nfl aned

| esions, ; paisdhac, i DghapyCl OligXeriaiRal aby plttgbpThng encephal i tis,

col I agen- i nduced arthritis, nonobese di abetic mce. The stable and

sol ubl e fFLHERST RS @‘eof’mfh‘éepané Botf w16y "R |t518d§'/ma’§’rqd¥a??ves of the

present anpiventyi desiwtdvpats icwirastsgd Subhabl eransgenntyaacekful ar delivery of

the antigen sfuqrcasx@rﬂéltgom tvgetémt IAlaggyl&r ce@mﬁwp@énéerl vative is
prg&seghfron1§etraQ§g§ e, LAt ray a suu%se reJéetrO\flraI vector.

Adoptive celdhdl af® 8% 1¢é ads P o 10cs |zed°expre33|on and

secreti oﬁh%fantlt‘ﬁ‘&“&rﬁqﬁ?’l\ﬁl&lt@cﬁz alni(@A02L hfve (onOHLIRASR denpnstrat ed

that ScFusatderirvedidriomiarddi-a TeBt itz iz inechecadnalant i body (i) can

neutral '51?1:1-9}!%@ My vy ﬂe‘?fzdal(lzb) T‘ﬁd@q%e”& 24t @ i)nech%ﬁEé ession pattern in

m ce suf enng&romw co en-in arthritis Cﬁa ly“in the joints, but
not syst®fiTarKye ﬁ@é??\%’cql\/é’?fztem rlé‘c?u%?/sstuéﬁreﬁl%? 5%l injection of
sui t a5l ecoklgtgensifduapd wrtlusiddy ap¢adiyngnfidre joints, but not

systemically. Alternatively, direct systemic or local
injection of suitable vectors (e.g. viruses) allowing for
continuous expression of an anti~-TNFo scFv antibody, is -
considered as another possible gene therapy approach.
20
The sequenceg of the present invention are

the following ones:
' SEQ ID NO:1 VL of TB-A
DIVMTQSPSSLSASVGDRVTLTCTASGSVSNDVVHYQQRPGRAPK
25 LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLQPEDVAVYYCQQDYNSPRTFGQGT
KLEVKR
SEQ ID NO:2 VH of TB-A
QVQLVQSGAEVKEPGASVEKVSCTASGY TFTHYGMNWVROAPGKGL
EWMGWINTYTGEPTYADKFKDRFTFSLETSASTVYMELTSLTSDDTAVYYCARERGD
30 AMDYWGQGTLVTVSS
SEQ ID NO:3 VL of TB-B
ﬁIVLTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
RLIYSAFNRYTGVPSRFSGSGSGTEFTLTISSLQPEDVAVYYCQODYNSPRTFGQGT
KLEVKR



conti nuous expression of an anti-TNFa scFv antibody, is considered as
anot her possible gene therapy approach. 20 The sequences of the present
i nvent i onway Ros/isi@sf ol | owi ng ones: SEQ ID NO 1 VL of Tlﬁ?’fotH2006/000300

DI VMTQSPSSL SASVGDRVTL TCTASQSVSNDVWWYQORPGKAPK 25

LLI YSAFNRYTGVPSRFSGRGYGTDFTLTI SSLQPEDVAVYYCQQDYNSPRTFGQGT KLEVKR SEQ I D
NO 2 VH of TB-A QVQLVQSGAEVKKPGASVKVSCTASGYTFTHYGWWWRQAPGKGL

EVWGW NTYTGEPTYADKFKDRFTFSLETSASTVYMELTSLTSDDTAVYYCARERGD 30
AMDYWGQGTLVTVSS SEQ.ID NGO 3 VL of TB-B

DI VLTQSPSSL SASVGDRVTLTCTASQSVSNDVAAANY QORPGKAPK

RLI YSAFNRYTGVPSRFSGSGSGTEFTLTI SSLQPEDVAVYYCQRDYNSPRTFGQGT KLEVKR WO
2006/ 131013 PCT/ CREHEI6L00R300 VE48E SEQBI D NO 4 VH of TB-B

Q\/Q-V@GAEVKKPGASV%Q? SRR MRS 1y GMNWVROAPGOGL

SR T i el MRAERRE, monecmes

RLI YAGS| RIBGESREREEESGTEFTLTI SSLQPEDVAVYYCQQYYSLPYMFGQGT  KLEVKR SEQ | D
NO 6 \H of FV2. 3 1QspgVeh RBGARYKKPGASVKVSCTASGYSFTGYFL HWRQAPGQGL

™ %35?3%?&%@%%@ PR AR ER

DI VMI QSPESE SASVERESME SRET ASE SIS B GORPERAPR CCQE Y SLEYMFGOGT
LLI YAGSI k@,(R\IéPSRFSGRGYGTDFTLTI SSLQPEDVAVYYCQQDYNSPRTFGQGT KLEVKR SEQ | D

NG 8 VL of TB-L3 g&é% TCT ASQSVSNDVVW(Q(_RPGKAPK
LLI YSAFNRYTGVPSRFS YYSLPYMF
10 QVQLVQSGAEVKKPGAS KVSCTASGY GYFLHWVRQOAPGOGL
EWMGRINPDSGDTIYAQKFODRVTILTRDTSIGTVYMELTSLTSDDTAVYYCARVPRG
TYLDPWDYFDYWGQGTLVTVSS
SEQ ID NO:7 VL of TB L2
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
15 LLIYAGSILQOSGVPSREFSGRGYGTDFILTISSLOPEDVAVYYCOQDYNSPRTFGQGT
KLEVXR

SEQ ID NO:8 VL of TB L3
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVHYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDVAVYYCQOOYYSLPYMEGQGT
20 KLEVKR
_ SEQ ID NO:9 VH of TB H2
QVQLVQSGAEVKKPGASVKVSCTASGYTFTHYGMNWVROAPGKGL
EWMGRINPDSGDTIYACKFQDRFTFSLETSASTVYMELTSLTSDDTAVYYCARERGD
AMDYWGQGTLVTVSS
25 - SEQ ID NO:10 Linker
GGGGSGGEGESGGEGEESEEEES
SEQ ID NO:11 VL of TB-B R46L
DIVLTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGSGSCTEFTLTISSLOPEDVAVYYCQODYNSPRTFGOGT
30 XLEVKR
' SEQ ID NO:12 TB-AB
DIVMTQSPSSLSASVGDRVILTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLQPREDVAVYYCOQODYNSPRTEFGQGT
KLEVKRGGGGSGGGGSGGGGsGGGGSQVQLVQSGAEVKKPGASVKVSCTASGYSFTH_-
35 YGMNWVRQAPGQGLEWMGWINTYTGEPTYADKFKDRVTLTRDTSIGTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS



20 KLEVKR SEQ ID NO' 9 VH of TB H2
QVQL VQSGAEVKKPGASVKVSCTASGYTFTHY GVNWRQAPGKGL

EWVGRI NPDS 3o Al QDRFTFSL ETSASTVYI\/ELTSLTSDDTAVYYCARE%@%E @MQ)WLVTVSS
25 SEQ I D NO 10 Li nker GGGGSGEEGSGEEGESGEEGS  SEQ | D B-B R46L
DI VL TQSPSSL SASVGDRVTL TCTASQSVSNDVWWWQQRPGKAPK

LLI YSAFNRYTGVPSRFSGSGSGTEFTLTI SSLQPEDVAVYYCQQDYNSPRTFGQGT 3D KLEVKR SEQ | D
NO 12 TB- AB DI VMIQSPSSL SASVGDRVTLTCTASQSVSNDVWWWYQORPGKAPK

LLI YSAFNRYTGVPSRFSGRGYGTDFTLTI SSLOPEDVAVYYCQODYNSPRTFGQGT

KL EVKRGGGGSGEGEGSGREESGEEESQVQL VQSEAEVKKPGASVKVSCTASGYSFTH 35
YGVNWRQAPGQGL EWVGBW NTYTGEPTYADKFKDRVTLTRDTSI GTVYMELTSLTS
DDTAVYYCARERGDAMDYWESSEP\VAYSS W& 3806/ 131013 PCT/ CH2006/ 000300 44 SEQ I D

No: 13 TB-BA Dl VLTQSFSSQSASYGRVTDTCTASCSYSNIBNINY QORPGAREK
RLI YSAFNRYT{MRSRE SERERGEER Ehdt sial SPERNAY Y ?ﬁﬁﬁiﬁ@%& T
PGASVKVSCTASGYTET

S ERQKSSS%SS R s AT P B L G A S
CBARPYYEIITIGV TVESI GESEQA PR HIBET BS ISXT S THEPELTSLTS

TVAAPSVF b RRSNEGk KESTMBMYELENNTRREAKVQ/KVDNA

L QSGNSQESVTEQDSKDST. CEVTHQGLSSPVTKSFN 10 RGEC SEQ I D
NO: 15 CH1 of Fab @@S@ﬂ@é %%AALCIIVKDYFSEPVTVSV\NSGA
LTSGVHTFPAVL QSSGL YSI'ESYVT VPSSSIDETLTSA TERVRFKRBN TREERKYEPRENACTS 15 SEQ I D
NO 1- 6. YbhednstBswiroBI RS PEEryY SRR TK T CHASQSGENEYAMIKESE PGQOSPK

SﬁCN GVPDRFTGRGYGTDRTFTI SSVQAEDLAVYFCQQRDYNSPRTFGGGT  KLEI KR SEQ | D
NO 17 TB- wt

SEQ ID NO:15 CHl of Fab
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFSEPVTIVSWNSGA
LTSGVHTFPAVLOSSGLYSLESVVTVPSSSLGTQTYICNVNHKPSNTKVDKREVEPKS
crs
15 | . SEQ ID NO:l6 VI of TB-wt
DIVMTQTPKFLLVSAGDRVTITCTASQSVSNDVVWYQQKPGOSPK
MLMYSAFNRYTIGVPDRFTGRGYGTDFTFTISSVQAEDLAVYFCQODYNSPRTFGEGGT
KLEIKR
SEQ ID NO:17 VH of TB-wt
20 QIQLVOSGPELKKPGETVKISCKASGYTFTHYGMNWVKQAPGKGL
KWMGWINTYTGEPTYADDFKEHFAFSLETSASTVEFLOINNLKNEDTATYFCARERGD
AMDYWGQGTSVTVSS
SEQ ID NO:18 TB-A H K43Q, also named TB-A H43
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
25 LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLQPEDVAVYYCQQDYNSERTFGQGT
KLEVERGGGGSGGGESGGEESGEEESQVOLVOSGAEVKKPGASVKVSCTASGYTFTH
YGMNWVROAPGOGLEWMGWINTYTGEPTYADKFKDRFTFSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS
o SEQ ID NO:19 TB-A H F68V, also named TB-A H68
30 DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDEFTLTISSLOPEDVAVYYCOQDYNSPRTFGQGT
KLEVKRGGGGSGGGEGSGEGGESGGEEGSQVOLVOSGAEVKKPGASVKVSCTASGYTFTH
YGMNWVRQAPGKGLEWMGWINTY TGEPTYADKFKDRVTFSLETSASTVYMELTSLTS
. DDTAVYYCARERGDAMDYWGQGTLVTVSS -



20 Q QLVQSGPELKKPGETVKI SCKASGYTFTHYGVNW/KQAPGKGL

KWVGA NTYTGEPTYADDFKEHFAFSLETSASTVFLQ NNLKNEDTATYFCARERGD  AMDYWGQGTSVTVSS
SEQ I D K43Q al so naned TB-A H43

DI vwerqu%é%ﬁ@ L TCTASQSVSNDWWYQQRPGKAPK 25 PCT/CH2006/000300

LLI YSAFNRYTGVPSRFSGRGYGTDFTLTI SSLQPEDVAVYYCQQDYNSPRTFGQGT

KL EVKRGGGGS GEGGSGRGESGEEGESQVAL VOSGAEVKKPGASVKVSCTASGYTFTH
YGVNWRQAPGQGL EWMGW NTYTGEPTYADKFKDRFTFSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS SEQ I D NO: 19 TB-A H F6BV, al so named TB-A H68
30 DI VMITQSPSSL SASVGDRVTL TCTASQSVSADVVWWQORPGKAPK

LLI YSAFNRYTGVPSRFSGRGYGTDFTLTI SSLQPEDVAVYYCQODYNSPRTFGQGT

KL EVKRGGGGSGGGGSCREEECEEARMY. VOSGAERKBGABNK Y SCEASGYIETH

YGVNVWRQAPGK G5 NTYTGEPTYADKFKDRVTFSLETSASTVYMELTSLTS

DDTAVYYCARERGDA| LVTVSS VIO 2006/ 131013 PCT/ CHP006/ 000300 45 SEQ | D
NO 20 TB-A H _F70L/ IPFYBIOEy S-SR NERR VB CARBRYISHYVVWYQURPGRARK

DI VWQSPE&MWWWMWCQQDYNSPRTFGQGT

LLI YS%WIYE@#%%BEM%@E%%@@%%MMMWMT&

PRI Re s

G W
DDTAVYYCARERGIARRYRDOBPEWGRESVISE® | D NO 21, TB-A H_A761/S77G al so naned
TB- A H76/ 77 10 DI VIMEQSPSISASYCRRV LiT G7ASRBVENDY YV QRRRGKAPK

LLI YSAFNRY] GRGYGTDFTLTI SSLQPEDVAVYYCQQDYNSPRTFGQGT
KLEVK W@%& GAEVKKPGASVKVSCTASGYTETH
YGVNAIRQAPGKGL EWVGRKL N EROFE LSRRG SHPUYWERSRSICHAPK

DDTAVYY CARERGEDARDYWEERFRE VRVES HFT LSECP IJDENO 22 CTRDANEPRZHERGTal so naned TB- A

L46 D Vj béé@é%@%& w DK CTASGYTFTH
RLI YSAFNRY] GVPSRESCRGYGIDETL T s L VAVYY YNSPR&%TT )
KLEVK ' EFAS
YGVNWW/RQAPTAIY SKbRFTFSLETSASTVYI\/ELTSLTS 20

DDTAVYYCARERGDANDYWEQGED 3438 BB 11D 1HOR 23 13- Aake6ESA ahso  named TB-A L65
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVHYQQRPGKAPK
RLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDVAVYYCOQODYNSPRTFGQGT
KLEVKRGGGGSGGGGSGGGESGEGEGEQVQLVOSGAEVKKPGASVKVSCTASGYTETH
YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRFTFSLETSASTVYMELTSLTS
20 DDTAVYYCARERGDAMDYWGQGTLVTVSS
SEQ ID NO:23 TB-A L_R65S, also named TB-A L65
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVHYOQRPGKAPK
LLIYSAFNRYTGVESRFSGSGYGTDFTLTISSLOPEDVAVYYCQQDYNSPRTFGQGT
KLEVKRGGGGSGGGGSGEGESGGEESQVOLVOSGAEVKKPGASVKVSCTASGYTFTH
25  YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRFTFSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS '
SEQ ID NO:24 TB-A L Y67S, also named TB-A L67
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVIWY QORPGKAPK
LLIYSAFNRYTGVPSRFSGRGSGTDEFTLT ISSLOPEDVAVYYCQQODYNSPRTFGQGT
30 KLEVKRGGGGSGGGGSGGGGSGGEEGESQVOLVOSGAEVKKPGASVKYSCTASGYTFTH
YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRFTFSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS
SEQ ID NO:25 VH of TB-A with D66G
QVQLVQSGAEVKKPGASVAVSCTASGYTFTHYGMNWVRQAPGKGL
35 EWMGWINTYTGEPTYADKFKGRFTFSLETSASTVYMELTSLTSDDTAVYYCARERGD
AMDYWGQGTLVTVSS
SEQ ID NO:26 VI of TB-A with VB3F




DI VMIQSPSSL SASVGDRVTLTCTASQSVSNDVVWY QORPGKAPK

LLI YSAFNRYTGVPSRFSGSGYGTDFTLTI SSLQPEDVAVYYCQQDYNSPRTFGQGT

KL EVK GCGGSQVQL VQSGAEVKKPGASVKVSCTASGYZ Ehgﬁ'@ﬁ,mmo
NTYTGEPTYADKFKDRFTFSLETSASTVYMELTSLT

DDTAVYYCARERGDAIVDYV\G(I;TLVTVSS SEQ ID Nb: 24 TB-A LY67S, also nanmed TB-A L67

DI VMIQSPSSL SASVGDRVTLTCTASQSVSNDVVWY QORPGKAPK

LLI YSAFNRYTGVPSRFSGRGSGTDFTLTI SSLQPEDVAVYYCQQDYNSPRTFGQGT 30

KL EVKRGGGGSGEGGSGEGESGEEEEQVQL VQSGAEVKKPGASVKVSCTASGYTFTH

YGOWWRQAPGKGL EWMGW NTYTGEPTYADKRIEDRFTFSLETSASTVYMELTSLTS

DDTAVYYCARERGDAMDYWGEQGTLVTVSS SEQ I D NO 25 VH of TB-A with D66G

QVQLVQSGAEVKKPGASVKYSRCIARSGYTEA: NDBWYCQRPGKAPK

SEQ 1D N 28 (o T AT VB3P VD 2008 L300, PCr/ GLD806! 000300 46

DI VM QSP3SVERSVGDRVTL TCTASQSVSNDWMWY QQRPGKAPK
LLI YSAFNRYTGVPSRFSERGYLHT BT 2 TI BSIGPERFANMEQEYNSPRTFGQGT KLEVKR SEQ I D

NG 27, VL of TB- A vipt hiE3Ac5oR WYRGBP S SASVGRRHLFETASENSNDV VI GORPGAPK
LLI YSAFNRYTGVPSRESGRGY ED%YNSP F KLEVKR SEQ | D
NG 28 VHHIH ST TGY 3P 7By 3P 1 SSLQPEDAAY T YCOODYNS PRTFGOGT -
QVQALVQSEREVKKPGASVKVSCTASGYTFTHYGWW/RQAPGQGEL 10

EVWGW NTYTGEPTYADKZ%E{L P SAGEYYMELA SLESHRTAVEGARERGD AI\/DYV\G@;TLVTVSS

SEQ I D NO 29 VH of
QVQLVQSGAEVKKPGASV J VWA HYGMNWVRQAPGQGL
EVWGAP NTEFFGE

PYYAORERDRPIXARE T SASIPAREY TSSO AVMACARERERFD 15
" AMDYWCQMDy WEMSS. wWR@s| D NO 30 VH of TB-A H11/167/ 43/ 66/ 70/ 71/ 73/ 77/ 93/ 112

QVQLVQSGAEDKKPGGSV YI5T, F .
EVWGW WWCEPTYAWE%%%?IEgSW%%{'A%WCARER@ 20
ANDYVWTLVTVSS QVQLVOSGAEVEKPGASVKVESCTASGYTFTHYGMNWVROAPGQGL
EWMGWINTYTGEPTYADKFKDRFTLTLETSASTVYMELTSLTSDDTAVYYCARERGD
15 - AMDYWGQGTLVTVSS '
SEQ ID NO:30 VH of TB-A
H11/16/43/66/70/71/73/77/93/112
QVOLVQSGAEDKKPGGSVKVSCTASGYTFTHY GMNWVROAPGQGL
EWMGWINTYTGEPTYADKFKGRFTLTLDT SAGTVYMELTSLTSDDTATYYCARERGD
20 AMDYWGQGTSVTVSS
SEQ ID NO:31 TB-A H M48L/F68I
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDVAVYYCQODYNSPRTFGOGT
KLEVKRGGGGSGGEGSGEEESGEEESQVQLVQSGAEVKKPGASVKVSCTASGYTFTH
25 YGMNWVRQAPGKGLEWLGWINTYTGEPTYADKFKDRITFSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS
SEQ ID NO:32 TB-A L V83E H V79A
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVESRFSGRGYGTDFTLTISSLOPEDEAVYYCOODYNSPRTFGQGT
30 KLEVKRGGGGSGGGGSGGGGSGGEEGSQVOLVOSGARVKKPGASVKVSCTASGYTFTH
YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRFTFSLETSASTAYMELTSLTS:
DDTAVYYCARERGDAMDYWGQGTLVTVSS
SEQ ID NO:33 TB-A Linker G2R H F68L
DIVMTQSPSSLSASVGDRVTLTCTASQOSVSNDVVWYQORPGKAPK
35 LLIYSAFNRYTGVPSRFSGRGYGTDETLTISSLQPEDVAVYYCQQDYNSPRTFGQGT
KLEVKRGRGGSGGGGSGEGESGEEESQVOLVOSGAEVKKPGASVKVSCTASGYTFTH



SEQ I D NO 31 TB-A H M48L/ F68I DI VMIQSPSSL SASVGDRVTLTCTASQSVSNDVVWY QORPGKAPK
LLI YSAFNRYTGVPSRFSGRGYGTDFTLTI SSLQPEDVAVYYCQRDYNSPRTFGQGT

KL EVKRGGQ{@WGGG&SQ/Q_VQSGAEVKKPGASVWSCTASGY;E}'?,%506,000300
YGVNVWRQAPGKGL EW. Gl NTYTGEPTYADKFKDRI TFSLETSASTVYMELTSLT

DDTAVYYCARERGDAMDYWGQGTLVTVSS  SEQ | D NO 32 TB- A LVS3E HV79A

DI VMIQSPSSL SASVGDRVTL TCTASCSVSNDVWMY QORPGKAPK

LLI YSAFNRYTGVPSRFSGRGYGTDFTLTI SSLQPEDEAVYYCQQDYNSPRTFGQGT 30

KL EVKRGGGGS GEGEGSGEGESGEEESQVQL VQSGAEVKKPGASVKVSCTASGYTFTH
YGVNVWRQAPGKGL EWVBA NTYTGEPTYADKRDRFTFSLETSASTAYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS SEQ | D NO 33 TB- A Li nker _G2R H_F68L
DI VM QSPSB{SASYERRGTERGTAS IS VSRENXARNKORRR AR T S35 TVYMELTSLTS

LLI YSAFNRYEGVR SRS QRRYGHRETdEN S5 EPEDVAVYYCQQDYNSPRTFGQGT
KLEVKRGRGESGEEESGE%E%G?g@éL gL%&g&ﬁE¥§5§ﬁﬁ%¥KVSCTASGNTFTH WO 2006/ 131013

PCT/ CH2006/ 000300
YGWNWRQAPGKGL EWVGRIL N YT S ADKHKRL TFEL RS ABPVHVRICRBE X K

DDTAVYY CARHSERAMAERRTE YHMES DrEER dsRobebdh yHBoAp T d¢R3RGEEB

(L VAR IR S Cri s S csasmeese

4 BB EEVE B GARTKRIENS NI SET ROMPHE 1S
Ymmmwmmmm TFSLETSASTVYMELTSLTS

DDTAVYYCARERGDAND \SS SEQ hDrpdd0: 35 TB-A HF68L 10
DI VMT PSSLSASV@E%@@ sﬁg%/\%r

LLI YSAFNRYTGVPSRFS ALF ASHORIEHS

KLEVK EEEEEE@GQDWfﬁlyﬁsuKKEﬂ¥H§M¥VSQﬂ¥W§PRTFGQGT
Y GV RQARGK R VRN Y FGRREEA AESHEERASTIY e Gk e
D VT oPAa M LR PP P e Ssd Bl FEBA

DI VMIQs
LLI YSAFNRZRGYPSIEESGREYTTTHIATEN S6EOPEDVAVYYCQODYNSPRTFGQGT
KL EVKRGGEEESCEEESCOEEES T QL MIBGAEVEIPPGASVKVSCTASGYTFTH

YGVNW/RQAPGKGL R 0
SR AN %@éﬁ%ﬂﬁ%&%ﬁgﬁm&%ﬁﬁz
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDVAVYYCOQDYNSPRT FGQGT

KLEVKRGGGGSGGEESCEEESGGEGESQVOLVQSCAEVKKPGASVKVSCTASGYTETH
YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRAT FSLETSASTVYMELTSLTS
20 DDTAVYYCARERGDAMDYWGQGTLVTVSS
SEQ ID NO:37 TB-A H_F68V/F70L
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLQPEDVAVYYCQQDYNSPRTFGQGT
KLEVKRGGGGSGGGGSGGEGESGGEESOVOLVQSGARVKKPGASVKVSCTASGYTFTH
25 YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRVTLSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVIVSS
SEQ ID NO:38 TB-A H F70L
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQORPGKAPK
LLIYSAENRYTGVPSRFSGRGYGTDFTLTISSLQPEDVAVYYCQODYNSPRTFGQGT
30 KLEVKRGGGGSGGGGSGGGGSGGEGESQVOLVOSGAEVKKPGASVKVSCTASGYTFTH
YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRFTLSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS
SEQ- ID NO:39 Linker G2R
GRGGSGGGGSGEGESGGEGS
35 SEQ ID NO:40 TB-A
DIVMTQOSPSSLSASVGDRVTLTCTASQSVSNDVVWYQORPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPE DVAVYYCQQDYNSPRT FGQGT




SEQ I D NO 37 TB-A HFGBV/ F70L DI VMIQSPSSL SASVGDRVTL TCTASQSVSNDVWWWYQQRPGKAPK
LLI YSAFNRYTGVPSRFSGRGYGTDFTLTI SSLQPEDVAVYYCQQDYNSPRTFGQGT

KL EVKRGOGR S Gas s CSGEGGSQVQL VQSGAEVKKPGASVKVSCTAS Y?w@zgommo
YGVNWRQAPGKGL EWVGW NTYTGEPTYADKFKDRVTLSLETSASTVYMELTSL
DDTAVYYCARERGDAMDYWGQGTLVTVSS  SEQ | D 140: 38 TB-A H F70L

DI VMTQSPSSL SASVGDRVTL TCTASQSVSNDVWMWYQQRPGKAPK

LLI YSAFNRYTGVPSRFSGRGYGTDFTLTI SSLQPEDVAVYYCQUDYNSPRTFGQGT 30

KL EVKRGGGGSGEGGSGRGEESGEEGESQVQL VQSGAEVKKPGASVKVSCTASGYTFTH
YGVNVWRQAPGKGL EWVGW NTYTGEPTYADKF TLSLETSASTVYMELTSLTS
DDTAVYYCARERGDAND LVTVSS SEg | D 140: 39 Li nker PR GRGGSGEGGSGEGGSEEGES
35 SEQ |BLN(§P&§G‘?BG%§%W%K§§Q AN R T RSB SN AARF BERPGKAPK

LLI YSAFNRYMGVRORFSCREVETDENT MRS QREDWARY YERNENSPRIFGAGLTNO 2006/ 131013

PCT/ WZOB%MQER&MDYWG GTLVTVSS
KL EVKRGGEGEGESGCEEES QLVQSGAEVKKPGASVKVSCTASGYTFTH

YGWNWRQAPCKGL EVWGW NTYTGEPTYADKF KDRFTFSLETSASTVYMELTSLTS
DDTAVY¥YCARERGDAMDYWBERGLL VEMSSnSwihe Henwenti On. 1y bhdéestrmpde ful |y under st ood

by refer spcleeﬂeqem@ E&Itmgwamcﬁmgpé}easnpﬁaeymw%@um@tnot however, be

construed as |i inventio literature and pat ent
ci tati on8 %FET Fh?fo? tﬁ“@g ?%ﬁéf“ﬁt SFeFERte ° 5@|%xper| nment 1:

Const r ucthventdfons okl drittelatiiss an¢h1eat§trérﬁilh@tmselaifal for the generation of
15 humaniiseskrurate Ui INGR AFeirbaed es or anti body derivatives, such as
single-chain fragnents (scFv) or Fab fragnents, was the nurine nonocl onal
anti body Di 62. The sequences of the variable region of the |ight chain and
t he heavy chain are disclosed in Daring et al. (1994, 20 Mdl. | munol.

31: 1059-1067). The Bxpepenénried : ofoidtirnctimmord enBlt antibbddlys are al so

di scussed in the sane publication. Briefly, D62 specifically binds to
human

The starting material for the generation of
15 humanised anti-~human TNFa antibodies or antibody
derivatives, such as single-chain fragments (scFv) or Fab
fragments, was the murine monoclonal antibody Dié2. The
sequences of the wvariable region of the light chain and
the heavy chain are disclosed in Ddring et al. (1994,
20 Mol. Immuncl. 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 concentraticn-dependent manner. It is a high
affinity antibody (Kd = 0.4nM) and can block TNFo binding

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 VI-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



TNFa in a concentration-dependent manner. It is a high affinity antibody
(Kd = 0.4nM and can block TNFa binding 25 to its receptor. In addition,

Di 62 i nhi Qid Hodris@s TNFa- induced cytotoxicity in nou Tlfafz%o {o5.- Based on
its published sequence Di 62 was constructed in the lefc aﬁq@lbngl e-chain

anti body derivative (scFv) in the orientation VL-linker-VH in 30 which the
| i nker sequence is conposed of four repeats of four glycine and one serine
residue (A y4Ser)4. Herein, this scFv is referred to as TB-wt, with a VL of
SEQID NGO 16 and a VH of SEQ ID NO 17. To humani se this antibody derivative
for the 35 purpose of a) render it nore sinmlar to human sequences . -in

order to i ot.e i 'ci nder. it nore stable
and sol ugF}:e ({%%\?\fé)cﬂ?@éég%eena?éﬁgg é‘%@iaﬁ%"@é‘ﬁ%ﬂ%g‘%& 000300 49 were
grafted Bf* el et ang éap% e Hrgfabe Y- aﬁ@ﬁo#%-‘l(lauf%%é#erwaur et al. (2001),
FEBS Let MaubQf: 407- &4 ) Aufletderds Batziset2ah . 1r2004han Mat-hods 34: 215- 224) .

The humaﬁ %%an sias @ug%b%e% 'suﬁegoag* SYAYEOUR. ) 10eLe ddenti fied as 5

near est %@ 5 riate acceptor framework was chosen from
a pool® ofe¥fitn Wﬂa%rﬁﬂ‘ ﬂml%qff roé’érléﬁ?e%cqeé’itoﬁdvant ageous’ bi ocheni cal
and bi ophymsavecak m@m@bbeasfrc&uahpa@l fogr hemamplle agtiai | ity, solubility, and

expr essi Q%wmgrtéasec&éaff&ﬁradwaﬂfa &;ws biecz?émcezoma FEBS Lett.
508:407-4 Auf %% 215 224). The

u
i sol ati ofi* %FHH’S&FSgéFTtOPSéie%f StuﬁBs%éafgil 883’3‘}13 "Frare described in
W030976971ER130682361d Erpretdiion poepertdesi fghe d@hfal’lﬁurrarﬂ:i.body framework -

wi th wndefi nedoans i gz betdl sldoproRer hnesadaMabdendd faied as suitable
accept Or J&‘d ﬁhcecf?st Ql . gi)é‘%'ﬁ%ﬁm ﬂ{ﬁﬁs '_'f!g@{]orylﬁgéqgf%uerﬁgggﬁl n (SEQID
NO: 14) i nation w t omaln Herein, this
accept or °?r§%?kt%ks°dﬁ’eﬁé?meé‘ﬂ’rﬂ<é e depgribeqyddng 81 VL framework residues,
TB-wt ando@3E73920ExIta6e365 Frdanthialpcal), ne sidigderelsaihies, which _anobunts to
67% i denj{ YoodH TR RLI3S Kk 8k M hbBFBNRS Knk 8544URS4: 48 W -
15 -properties was-identified as suitable acceptor. This
acceptor consists of a human VL-kappa I domain (SEQ ID
NO:14) in combination with a human VHI domain (SEQ ID
NO:15). Herein, this acceptor framework is referred to as
FW2.3. Among 81 VL framework residues, TB-wt and FW2.3
20 share 55 identical amino acld residues, which amounts to
67% idéntity. 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 aclid 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. (19291). Mol. Immunol. 2B:489-4898; Roguska
30 et al. (1994), Proc. Natl. Acad. Sci. USA 91:969-973;
Gonzales et al. (2005), Tumor Biol. 26:31-43; Ewert, S.,
et al. (2004), Methods 34:184-199). The minimal approach,
namely the conservative transfer of all mouse CDR loops
from TB-wt onto FW2.3 was carried out first. The resul-
35 ting sckv is' referred to as TB-B and has the VL sequence
of SEQ ID NO:3-and the VH sequence of SEQ ID NO:4. The
- CDR-loops in TB-wt were defined according to the Kabat:-



and FW2. 3 have 55 identical residues, corresponding to 63%identity. Both
singl e-chain anti body derivatives have identical CDR |l engths, apart from
t he VH COR3, i is 25 longer in FW2. 3. The am no aci T&qﬁp nbdopN Wit hin
the CDR reszf)%ggh%s different for both scFvs. Variougérret o@?ﬂﬁa‘fogr t he
humani sation of antibody vari able domains are, described (R echmann et al.
(1998), Nature 332:323-327; Padlan, E. A (1991). Ml . I munol. 28:489-498,;
Roguska 30 et al. (1994), Proc. Natl. Acad. Sci. USA 91:969-973; Gonzal es
et al. (2005), Tunor Biol. 26:31-43; Ewert, S., et al. (2004), Mthods
34:184-199). The m ni mal approach, nanely the conservative transfer of all
nmouse CDR |l oops from TB-wt ,onto s carried out first. The resul 35
ting scFR‘/u"i'bfa‘?EE‘-F FTETt EK%?tTﬁgBa]g'xﬁlﬁgﬁ@t ﬁequEn%eesql?gnce of SEQ ID NO 3 and
the VH skepiense of ISEQ oD AINO24. IMirescpRr T obps MAtTB-Istwer e defi ned

accor di nged1@nt hetfakat, WO 20864303 PETY Ghi20064 4RE3A0es 50 nunberi ng
schene (Kaba .(1991), Sequences of Proteins of |nmunol ogical

¢ rgi,iet eaI . ( _
Interest, 5th Ed® 1r{la'ltl. Inst. Health, Bethesda, MD) and confine the
foll od ng resi duesVl(see Figure 1): 5 VL CDRl: L24-L34 (sane Kabat
nunbering) CDR2: kbf:l 56 4-sawe(dakakapahemnbeging)COR3: L89-L97 (sanme Kabat

nunbering) VH 10 ' - H31 a 51{mﬁri ng) CDR2: H50-H66 .
(Kabat nunberi ng Hggpﬁééf’ldséﬁgg?sa&%%%g%?&gga nunberi ng H95-H102). This
anti body was unabl EPR®* B89 LINFES a8k FePentuPeri! 4A). The next step was to
determ ne 15 whi chvHesi due or residues fromthese conponents shoul d be

substjpt uted to opticpkse HNCxRE Op&hll RELOS eyl ting humani sed anti body.
Si nce substitution of_h n acid residu ot her am no acids
shoul d be ninim seﬁDR%bH%@E%glen{)aﬁ??oﬂwei%ﬁgoﬁ %fre%?gn ani no aci d sequences
CDR3: H99-H106 (Kabat numbering H95-H102). .
This antibody was unable to bind TNFo
efficiently (Fig. 4A}. The next sfep was to determine
15 which residue or residues from these components.should be
substituted to optimise the properties of the resulting
humanised antiboedy. \
Since substitution of human amino acid
residues with other amino acids should be minimised
20 because introduction of foreign amino acid sequences _
increases the risk of ilmmunogenicity of the antibody or
antibody derivative in humans (Gonzales et al. (2005),
Tumor Biol. 26:31-43), several variants were constructed.
One of said variants - herein referred to as TB-B L46 (VL
25 SEQ ID N0O:11; VH SEQ ID NO:4) was constructed with.the
aim to minimize the risk of being immunogenic but still
showing sufficient binding activity. This variant is
based on TB~B and contains one single amino acid change
at position 46 in VL, namely R2>L. This amino acid is
- 30 located within the upper core of the light chain and
takes part in the dimer interface. It is involved in
. defining the conformation of L-CDR1 and has an influence.
on VH/VL packing.. It was reported that a leucine residue .
is favoured at.this particular position (PCT/US03/19333). -
35 In contrast to TB-B, the scFv TB-B L46 retains some TNFo-
specific binding (Fig. 4A; Kg ¥ 100 nM)).



i ncreases the risk of immunogenicity of the antibody or antibody derivative
in humans (Gonzales et al. (2005), Tunor Biol. 26:31-43), several variants

were con One of said variants - herein refepr@dfeRsosdd B L46 (VL
25 SEQ I?%%??IOVH SEQ ID NO 4) was constructed with. Fﬁﬁ: g‘%&%o mnimze

the risk of being i munogenic but still show ng sufficient binding
activity. This variant is based on TB-B and contai ns one single amno acid
change at position 46 in VL, nanely R-),L. This amno acid is 30 1ocated
within the upper core of the light chain and takes part in the dimer
interface. It is involved in defining the conformation of L-CDR1 and has an

i nfluence. on VH VL padking..lt was. ;repor ucine residue 1is
favoured at. this ;\5{& gf‘g‘:ﬁﬁ g?’ PositE o™ /%%63%%5‘8 %5 |n contrast to
TB-B, thcidakbyTBR lo46meed ﬁuﬁéh%r@ﬂrm@es gigeei made Bitnéhmg. . (Fig. 4A; Kd
1g0 _FII_MF)or \RBrBOQﬁltHel@i3reP§%@l§|2@,061/600@§?067 S%ol nat/der vgo furt he(r:I i mprove
t he acty v ne, Or- .o t her n were made at one

m)rearéfj lﬁﬁ Ezgres%dugéy4 42}' 67§’ g?;’ % h’?md ef]% g§$e3|dues 28, 43, 68,
70, 73, veriapg wifgh eﬁhalllﬁserlﬁ,a%%émﬁWa@lifaﬁts W?Wr@;@cﬁan@%s in all -
posi ti onee-as (vefemg e t0:Bs VHTEEA IoVNOSEQ | D NO: 1; VH SEQ I D NO 2).

Furt hernore, regar %Qghgﬂoyecui-%arﬁ%g !%I'J\%q Q}_;laqlg ?ﬁF&f t he present

i nvention, conpetition assays er| ve rom L- CDR1 and L- CDR2

showed t¥HEPPEIBHIH EDR P’b?)’i%tai‘%vq%(ﬁf‘t FROFEGE L PR APAAF NG of the scFv
to-the antingpmptDivd Rigretediizop IDFARL Mbd L-aPRANSiGUed3thd059- 1067) . |n

fur tiher me&bﬂem BALEEdi Al Wbt Mo Be ¥HR1AYTDEIcHAl spAR- human resi dues
requi re ret 15 bi ndl n njg El Qhurua [ ng bi odghym cal properties .
(stabilit ﬁdagﬁmlP?%m g{zs? 80t éen Y¥%nd  dormmin shuffling was
applied 3 Ilé\ﬁﬁnig%’b el uci date the functional differences between nouse and
humani sed VL and YiH defiidisexpd:iheatyadindial stWelrgmabiag ned by domain
the number of non-human residues required to retain ‘
15 binding .and at cptimising biophysical properties
(stability and solubility]}, systematic mutagenesis and
domain shuffling was applied allowing to elucldate the
functional differences between mouse and humanised VL and
VH domains,
20 Two variants were obtained by domain
shuffling., The first variant is composed of the VL domain
from TB-A connected via a glycine serine linker (SEQ ID
NO:10) with the VH domain from TB-B, resulting in TB~AB
(SEQ ID NO:12). The second variant, TB-BA, is the reverse
25 of the first variant, namely, the VL domain from TB-B in
combination with the VH domain of TR-A gSEQ ID NO:13).
Additional variants were generated by
systematic mutagenesis of TB-A. Fig. 1 shows a sequence
comparison of the VL and VH sequences of TB-A and TB-B. A
30 total of 14 framework residues differ between TB-A and
TB-B (asterisks). Only five of them, VL residues 4 and
70, and VH residues 28, 71, and 73 show only minor
differences ‘in size and property and therefore were not
considered for mutagenesis at this point. The following
35 <framework positions were replaced with the corresponding
amino acid from TB-B. These single or double mutants of
TB-A are as follows:



shuffling. The first variant is conposed of the VL domain from TB-A
connected via a glycine serine linker (SEQID NO:10) with the VH donmain

from TB- Byg'B&Wstdi#9 in TB-AB (SEQ I D NO 12). The se TB-BA, is
the reverse 25 of the first variant, namely, the VL d%‘lﬁgﬂ:ﬁ’zﬁﬁﬁ'{)@%% Bin

conmbi nation wth the VH domain of TB-A (SEQ ID NO:13). Additional variants
were generated by systematic nmutagenesis of TB-A. Fig. 1 shows a sequence
conparison of the VL and VH sequences of TB-A and TB-B. A 30 total of 14
framewor k residues differ betweens,TB-A and TB-B (asterisks). Only five of
them VL residues 4 and 70, and VH residues 28, 71, and 73 show only m nor

di fferenggs, iy} 3Si z€ ar&cg ropert_L%( ?'allntdacteherefo ﬁQ\I\@beN(E. consi dered for
ow n RQS -

mut agenes| s’ at th| s point. The r amewor itions-were

repl aced™#ik Wéhe cor IF?s‘bondl n@u’c%t‘"mlr?ﬁpagﬁd ($5ORP T B2 These single or
doubl e nuBaMiES 0672 TBEAI3NIerRs ohivdd dwep WD 2006 I810A:30PCT/ CH2006/ 000300 52

TE A HASpicRQuinter (00 S50, | Dbl bk T ASRESF- N auber | 00p VH (SEQ 1D
NG 19) TB-A [ 72 F-* R qut er Ioop VH % TB- A H76/ 77

Q )
A-) 1, SAGTBTR &1 oop VILF%#SEQ | D*REFDRFSs TB- A6 1P- r? erface (SEQ ID
NO: 22) TB-JALE65 R4S Buter | oopukkr (188Q VD NGEZSYD NB-2A}L67 Y-3S outer |oop

VL (SEQ ¢RLAN@c24) Manyffct or s ogadk iRk ueﬂce<éd¢exbnmwmgenl city of an
anti body or antibo deri vat i ve Tunmor Biol.

26:31-43). To furt M8FYr sHUisSt Fl% ﬁiuﬁﬁﬁ%ﬁthceoﬁ{“%%?og%fu ge‘}varl abl e regions
of the hofeaii sagibopy Ars@ﬁﬂboﬁﬁedwaﬁévm%ﬁéem 3eops of VL and
mur i ng CDR25)00putdr ‘ﬁhﬂowerms e&ema)ngada %Efbéﬂq&eﬁﬁééeﬂm pendi ng human CDR

| oops fr r u referred to as
Tel2 (ERTDRET of E"?% #%%ggi 5 TSR o).
respecti ve-» IsﬁFVTh“élecBRlﬁé“% ?‘P% ofi ¥§l&@%Thain version of the
nonocl onahriaet CHRI VL dOp62£ ‘&hdfetheeKd\Ianged with the corres-

pending 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 monocleonal 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 165, TB-A L67, TB-A
V83F, TB-A VB3A, TB-A D66G) were introduced 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 procédures. 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 below in Table I,



20 humani sed versions TB-B and TB-A were generated by gene synthesis

(www. genscript.com. Al the point nmutations in the ot her variants (TB-B

L46, TB- Avé¥edeishbrsA H67, TB-A H69/ 71, TB-A H75/ 76, TRefchdfendioA L65, TB-A
L67, TB-A V83F, TB-A VB3A, TB-A D66G were |ntroduced y. PCR-driven 25
site-directed nutagenesis follow ng standard cloning procedures. Exchange
of the murine CDR | oops of TB-A with the human CDR | oops from FW2. 3 was
acconpl i shed using PCR and state of the art cloning procedures. The cDNA
encoding all the VH TB-A variatiofs as disclosed in SEQ 30 ID N0:28, SEQ ID
NO: 29, and SEQ I D NO 30 were realized by corrpl ete gene synthesis. Sone

further preferred iLscl sed i I 31 to SEQ ID NO 38.
These anti bodi es Wér%é S(%Tur? 0 be i3 Wer?l cu arIJyDan\JanBI e and sol ubl e, as shown

35 bel oweinyeFabde iectyp @UD@#EQHDE&%MPCW@WGSPOUD%OCOQB Al'l scFv fragments
were cl onafibbafOetam expyEssSi on weairen . fostHasi pdasys-¢5production in E. coli

(Krebber et al. 7 c%% 1’:‘@% In addition to the
si ngl e-chain anti bgg g%d ;}élro}lv P%ees S?ﬁgtﬁ\?s %escrl gg above, the

cor r eSpotffiivgti b (FFE'@ fescRbbed GRRERat 'dtf 48 FRIHGWNISel ect ed | i ght
chain varamﬁkEgM| nsré \denewated fassddll ovd heeteomstdantght egi on of -a human I g .

kappa chaid, yhil@ikhaostidable) heRYy.shais variahlsgadomains (V) were

fused to the st ]é r m na const tgl?mal a&)&l—(l) of a human 1qG
Bot h hu’FFe{;HOEo‘?lEtaaﬁPma el pﬁér iyl 18T ?’G& §m a human spl een cDNA
| i brary keedyr elsadnt edriabldhalogefuenil) SEerd Dushi® U ther £Exst and SEQ | D NO: 15

for Ghll. Meﬁmﬂm)ﬁeeﬁsean&@%gﬁlma pé@@%ﬁ@ﬂ aed gst@bility of humani sed
scFv or Fab anti btodl e ds e%&g §% %rlts h manl sed derivati ves,
| co

or Fab fTEGReRtY WE lrnosdﬁ(%’é%l 'IH“ Strain (e.g. JVB3)
for perifashi @DNPQ@léxwfés@idoﬁesqﬂH@dséthhﬁaﬁleah?fsCE\/\ér‘i@ P so expr essed as
i ncl usi amw:hadies,cx-oan@xamiTe No:1he&oBLZH1.E. coli strain.

15 - - . Experiment 2: BExpression, 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 scFv variants were also expressed as
inclusion bodies, for example in the BL21 E. coli strain.
Functional single-chain antibodies were obtained by
refolding of inclusion bodies and subsequent purification
by, for example, gel filtration.

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
frem 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
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astiwef i ¢entyrerdaedv2) aREet 4N HREEBO G ridicxp UERS.onAl |
{Athat DH.. et al. JBC. 1981, 256;23, 12108-12117).
Briefly, the apparent solubility 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
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 cCalculated to
be about 70 mg/ml. All test proteins showed excepticnally
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 N0O:33), TB-A

H K43R/¥681 (SEQ ID NO:34) and TB-A H F68L (SEQ 1D NO:35)
at a concentration of 1 mg/ml in PBS (50 mM phosphate pH
6.5, 150 mM NaCl). In this method the protein of interest
is immobilized onto a porous stationary phase and packed
into a column. Interactions between the free (mobile
phase) and immobilized protein are detected as shifts in
the retention volume. The protein osmotic second virion .
coefficient Bj;, which is a measure for intermolecular

curves showed a



dependence of log S (nmg/m ) on PEG3000 concentration (g, wv). Mxinal
solubility (Smax) of a test protein was estimated by extrapol ati on of the
| i near reg@sdt/ Mozt owards 0% PEG (Tab. 1). For TB-A /éiﬁ)ﬁ%/@'d&(ﬁt ed to 25
be about 70 mg/m . Al test proteins showed exceptionally good solubility.
In a second approach a nmethod called self-interaction-chromatography (SIC)
was applied to assess internolecular attraction / repulsion of TB-A (SEQ
I’ D NO 40), TB-A Linker &R H F68L (SEQ I D NO 33), TB-A 30 H K43R/ F68I (SEQ
| D NO: 34) and TB-A H F68L (SEQ I BsNO. 35) at a concentration of 1 ng/m in
PBS (50 mM phosphate pH 6.5, 150 mMM NaCl). In this nmethod the protein of

interest jiis;d L.Ld nt & t gLi LY phase and packed into a
col um. IaJrclit:%dgg{gﬁg%ésﬂ%%tq&génﬁsﬁggﬂ%ggobgée)ﬂ%éﬂép se)( %Qd i mmobi |i zed
et

h
protein AFESifdreBletl & shPFRYen 'tijosﬁo\“/a)?%e.T he protein osnotic
second ViL}i dthe coeétfpaiienve B22,, whe clvvies }as negasur e for internolecular . WO
20061131043, RiSTLCHR006/4:00030Qn 55 aid rasti ppdgapuksion, was cal cul at ed

according,to . Tessjer, .PMat, al... Biophys, J._ 2002, 82: .1620-1632 (Tab. 1).
The no'iregfi%%‘?ftcirﬁe Eﬁr{lgyﬁlé 1owkr 7%l%élt§’ht%urengf’eaﬁ zi‘rlggttracti on of the
test prosdnhlamdy 5f thesteporteint heaudrgiesr 11 swdg asgarethithety. Due to the

hi gh, sbi bartidy oef theslifpeoti procauUancas bé yw@scasguned that B22 val ues
of . the gig;fa egn pL.Ot eio?ﬁ can be directly conpared to each other. 10 Tabl e
| . Sol ubi Pl?y eafures of TB-A derivatives Sequence Pl Log Smax B22 val ue
(SIC) TB-A 7.8 1.84 0.13 -24.5x10'9 t 3.8x10-4 TB-A H M48L/F681 7.8 nd nd
TB- A 1o VB3E H V794160158 tpdréutulBs Aot iTekar @R ht2vés91 0. 09 1. 59x10-3
5.9x10-5 H F68L TB-A H K43R/F681 7.8 1.86 0.02 1.28x10-3 3.0x10-9 TB-A H

F68L 7. 3—188—0 67t 06Xt 9x16=5—FBrAHF68A 78 nd—nd
Sequence - | PT Log Smax Bos wvalue (SIC)
TB-A ‘ 7.8 {1.84 £ 0.13 |-24.5x10"" £ 3,8x10™
TB-A H M48L/F6ST 7.8 ind |nd
TB-A L_V83E H VI9A | ¢ 58 |ng nd
Eﬂgésiinker_GZR 8.2 |1.91 % 0.09 |1.59x107  5,9x107°
TB-A H_K43R/F68T 7.8 |1.86 + 0.02 |1.28x107° + 3,0x10™
TB-A H_E’GBL: 7.8 |1.88 * 0,07 {1.06x10™* + 2,9x107°
TB-A H_F68A 7.8 |nd nd

[TB-A H_F68V/F70L 7.8 |nd nd
TB-A H_F70L ) 7.8 jnd nd

Yet another relevant feature of the antibodies or
antibody derivatives of the present invention is their
15 high stability. Protein stability of TB-A, TB-A
H_M48L/F68I (SEQ ID NO: 31), TB-A Linker G2R H F68L (SEQ
ID NO:33), TB-A H_K43R/F68I (SEQ ID NO:34) and TB-A
"H F68L (SEQ ID NO:35) was assessed by determining the
temperature for onset of unfolding by circular dichroism
20 and light scattering at both 218 and 292 mnm {Tab. II). In .
this ‘experiment TB-A started to unfold at a temperature
of 53°C whereas its derivatives TB~A H M48L/F68I (SEQ ID
NOi31), TB-A Linker G2R H_F68L (SEQ ID N0:33), TB-A



TB-A H F68V/ F70L 7.8 nd nd TB-A H F70L 7.8 nd nd Yet another relevant
feature of the antibodies or antibody derivatives of the present invention
is their woodsgimstability. Protein stability of TB-ActiinbysleddeL/ FOE68I
(SEQ ID NGO 31), TB-A Linker _&GR H F68L (SEQ 1D NO:33), TB-A H K43R/ F68I
(SEQ ID NO 34) and TB-A 'H F68L (SEQ ID NO 35) was assessed by determ ning
the tenperature for onset of unfolding by circular dichroi.sm20 and |ight
Scattering at both 218 and 292 nm (Tab. Il). In this experinment TB-A
started to unfold at a tenperaturg of 53C whereas its derivatives TB-A H
MA8L/ F681 (SEQ ID NO . 31), TB—A Li nker &R H F68L (SEQ I D NG 33), TB-A WO
2006/ 131%%%%8}/6@1@6&% y 284 %3}512/ Fos! ((9§5(%[5 RAGs$4) and TB-A

H F68L ( ncrease % er mal gt ity (56 and 58C). All
test profPiRs LROTRAFSY FB@’@F@ stabHerat urat3%h "4nd! - giféci pi tated upon
unf ol di nggstmpkcbhgind suhnspesm:tﬁeaetmkﬁledaEeammlbheaMI ting tenperature. In

order to,deliefi kg dpoquhfmcafngt rx%?e[k%'nb' 99 ifpAsheYers bl e process,
unfol din was |ndr$Jce uani di ne iBroc Ior| d% GdnHC1), to keep the

unf ol (fedg?)t'reort‘%f‘ﬁs %“?&wb??o TOPRATHiSs aPpPicHth t° &dB8nce eni ssion
maxi na whedrpidét ef tinsedithobyinl@ févensihee ryracespoel bieldafiol ding. In this

set - up, Jﬁs&ndﬁemtaggha\n;gﬂ% ﬁff@f.bidh'lbi‘l&&”@dﬂﬂﬁlﬂ,p&'ont of transition at
2.07 M nHC i.ne with the resul t%lfror'ﬁ:\lbtgrnal uanI di ng, the

derivati vesp %‘Be urtgor%ﬁeF‘ POH PRt T 37 WRFSTBTA HKA3R/ F68I ( SEQ
| D NO: 345 lutienednds qméﬁeca@é@xsmamhqneyd%em@ﬁﬂay@obm th higher midpoints

?f tTOanSllJidLQﬂtetﬂya‘?@ 641 2w JinVloCadCL Inr especidtvapy . Takabl e 11: St Sbl lity
eat ures B- r t e t at m dpoi nt
ration| o E gh%?tduo\éﬁ %ﬁ%@g ‘5%@‘ B 9%%9%}& #/EB%%%%&%I g%% nd TB-A L _V83E
H V79A na qﬁC&kan(§H§e5glEp:§ eN¢esults from thermal

unfoldlng the derivatives TB-& Linker G2R H_F68L (SEQ ID
NO:33) and TB-A H_K43R/F68I (SEQ ID NO:34) showed

15 increased stability as displayed with higher midpoints of
transition, 2.33 and 2.3 M GdnHCl, respectively.

Table II: Stability features of TB~A derivatives

SEQ ‘ Onset of denatu- | {GdnHC1] at midpoint
ration[°’C] of tramsition

TB-RA 53 2,07 M

TB-A H_M48L/F68I 58 nd

TB-A L_V83E H_VISA | 4 nd

TB-A.Linker_GZR 58 2.33 M

H F68L

TB-A-QCl5.2 56 2.30 M

TB~A-QC23.2 58 nd

TB-A-H_F68A - Ind . | nd

TB-A H _F68V/F70L nd nd

TB-A H_F70L nd ' nd

20 .
The stability of TB-A in human serum, human
urine, pig vitreous body fluid and pig anterior chamber
fluid was assayed by measuring TNFug binding activity of



H F68L TB-A-QC15.2 56 2.30 M TB-A-QC23.2 58 nd TB-A-H F68A nd nd TB-A H
F68V/ F70L nd nd TB-A H F70L nd nd 20 The stability of TB-A in hunan serum

human  ur iig20eRiHo4i tr €eous body fluid and pig anterior Eoookdoui d was
assayed by measuring TNFa binding activity of WO 2006/“%?%‘@@ 000300

PCT/ CH2006/ 000300 57 TB-A after incubation for 3 days at 37Cin 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 pM After
the incubation period 5 dilution ggeries of the sanples were assayed by ELI SA
in order to determine the binding constant Kd of -TB-A (Fig. 11). Wen

conpari nngjgd%/%._ 'x“irgctgﬁ@ﬁbﬁsfé% th dtdgg poshHbive, gentrol TBSTM sanples, a

shift of the t owa contentrations would indicate a decrease of
active 10SPRUETR BRAY AUt et iduBatrBrPYserF o BITH 08F ®xperi ments,
however , pneitsiueh cshifdl was-Betectidbleed iimdbody i figrithato £ he anount of fully

active T@n?sf CRRIBEC- £ABR 8RL14 . CXPEY: Ry fbitl:85SR% e Lo a hi gh
stability antib peri.ment eatures of humani sed

ant i bady dﬂig‘r"?J\Pé’t F@E’sesl'ﬁ’g %P‘ﬁd?afﬂj) 5 oPert |a€§a¥5‘?é eHYI %ﬂzﬁ%rﬁ”sed scFv variants
wer e t esteder rtoElESATOmer shonbintEang hendanTNRaof PB-Ahdidi ssoci ati on

const ant 31(Kdaheﬁq05ma§alnv1§rba@§ Srihd¥ ¥riglieRd alﬂan;gl@ pbs{:i&et 0 nore than
10' 000nM ThereTﬁgﬁgss exi st .a evPrt%e orreI al r%%et ween the grade of
n

homol ogy °P8 tHe a&@cgst of ¥4 At 18 fafh ?fl of the respective
bi nder (FPQCGIZFA)aUNé‘i/é?OﬂJﬁéI r&icaignre FFIEBSA Q/%rﬁcéh’éfé cont ai ni ng nut ati ons
t owaros phetdifr Bursef ueRc ensheyy iahf baiiad.l eMedsr teapardsedusnan TNFa that are

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
antibedy.
15 ‘ - - ..
Experiment 3: Binding features of humanised
antibody derivatives
The binding properties of all humanised scFv
variants were tested in ELISA on recombinant human TNFw.
20 The dissociation constants (Kg) for all variants lay
within a range of 0.8 to more than 10/000nM. There seems
to exist a reverse correlation between the grade of
homoclogy te the human acceptor framework and the affinity
of the respective binder (Fig. 4A). Nevertheless, some
25 TB-A variants containing mutations towards the TR-B
sequence show affinity levels towards human TNFo that are
comparable to that of TB-A. Fig. 4B shows two expression
yield-improved derivatives of TB-A (compare Fig. 3A) that
exhibit similar affinities as TB-A when compared in
30 ELISA.
TB-A represents a good compromise between the
apparent trade-off of expression yield and affinity. In .
terms of affinity, no significant difference between the
single~chain and the Fab fragment format of TB-A was
35 detectable {(data not shown).
The affinity for TNFa and binding kinetics
were also determined for TB-A by surface plasmon



conparable to that of TB-A. Fig. 4B shows two expression yield-inproved
derivatives of TB-A (conpare Fig. 3A) that exhibit simlar affinities as
TB- A whenyepmpaiheisi 0 30 ELISA. TB-A represents a goode&ofRiiaéiesobet ween
the apparent trade-off of expression yield and affinity. In terns of
affinity, no significant difference between the single-chain and the Fab
fragnment format of TB-A was 35 detectable (data not shown). The affinity for
TNFa and binding kinetics were also determned for TB-A by surface plasnon
WO 2006/ 131013 PCT/ CH2006/ 000300 <28 resonance (Bl ACore), resulting in a

di ssoci ati on constant Kti = 0.8 nM an off rate of koff = 4.4 x 10-4s-1 and

a on rat;ees%aﬁé’é' (EI%S%{Q‘)QS%eIS%{:J}r@g &gxgeﬁs@%{&&aéior!-%%%s%ﬁ@t oxicity assay

The function-of anti €s or erivatives in neutralising TNFa in
vi vo can He=t et 88/ b3 mfdsarradT ikptti Ditidort 6F Byt 8tdd Pty of TNFa towards
cul tured mmuesef 1929 5 kbrobdasts or alternatively towards human KYM 1 10
nmyel osarcoma cells (Tab. I11). The humani sed scFv derivatives of D 62

di spl aé different efficacies in the L1929 assay as shown in Fig. 5B. Sone
r

scFv derivatives sHSRET@SHE fhmhd5%t 6¥ P RBHEERY r3i9%n to achi eve 50%
i nhi bi ti die ¥ahcEn nftdreciteddes ofr amginbdy wheieasiwtshéns . 15 had no effect

in thfa l—%%%&%§§ﬁé/i31gt Ehbo'saxﬁgggoas% :b%sk'é%]t%of Y Mhd 648 9t agsa_y df’ nortﬁl ;Nﬁys
correl at e. Y al.a n res owever orr at e nicely w e
ool y O CPERCELh At RORSERONEY SmiBh: rarirce sT g BTt hanman TNE
and consdd¥éntiyragleatefon lpd teonaitvadunt etasdseheraredyMréd to see an effect.
KYM 119asyyelbBer@inar eel n@i (Hay . used .t @he ofiianTsb82&:mesulst s. .. Far - direct

conpari son, 0f oL 85t BEOL &I NSy LR SX eS8, 98 ByLel ative val ue,
normal i ze ?o EIJB-,E ?EC@JOE%?/% é@g%ﬁgﬁff Th general, hdwever, 1C50 val ues
becone ad#&i?d APIfiYerSt AROWS 1y Bser TheSemyyuEridedefi v tBi"Aler is to the human
accept or shiowah@¥OrKnhEWX @)y, cbhgentratbapareschhevpdidténcy of - "di fferent
derivati Vi%igitjﬂ%)p‘vﬁgug qgk tIQlFf"arjg@deeﬂig/ml, whereas others
.15 had no effect in the L9229 assays. ELISA data and results
from the 18929% assay do not always correlate. KYM-1 data
and L929 results, however, correlated nicely with the
only difference that much higher concentrations of
recombinant human TNF and consequently also of the
20 antagonist where required to see an effect. KYM-1 was,
therefore, mainly used to confirm 1929 results. For
direct comparison of test proteins, potency is expressed.
as a relative value normalized toc TB-A (ECseX / ECsoTB-A).
In general, however, IC50 values become again higher the
25 closer the sequence of a binder is to the human acceptor
framework (FW2.3). Fig. 5 compares the potency of
different derivatives of TB-A to block TNFa induced
cytotoxicity towards mouse L3929 fibroblast cells.
Absorption at 450nm correlates with cell survival.
30 " TB-A and the anti-hTNFa IgG Infliximab® show
a similar ICsy value in the L929 assay, whereas the
potency of TB-wt to block human TNFa induced cytotoxicity
is significantly lower (Fig. 5A). When TB-A derivatives
are compared with TB-A for their potential to block TNFo
35 induced cytotoxicity, most of these derivatives except
'TB~H43 have a .reduced efficacy in the L9292 (Fig. 5B).



cytotoxicity towards nouse L929 fibroblast cells. Absorption at 4500nm
correlates with cell survival. 30 TB-A and the anti-hTNFa 1gG Inflixi mab(r)
show a s 0 value in the L929 assay, whereas ﬁé’iff‘f: of TB-wt
to bl ock Wt?rggﬂmiz’lh\léég i nduced cytotoxicity is significant Hﬁﬁ%@g@“( Fig. 5A).
When TB- A derivatives are conpared with TB-A for their potential to bl ock
TNFa 35 induced cytotoxicity, nost of these derivatives except TB-H43 have
a reduced efficacy in the L929 (Fig. 5B). WD 2006/131013 PCT/ C112006/ 000300
59 Table Il11: Functional propertigs of TB-A derivatives SEQ Relative
potency: ECSOX / ECSOTB-A L929 cells KYM1 cells TB-A 1.0 1.0 TB-AH

MA8L/ F68 4B AL VB3E H ker R H F6BL 0.8 1.3
TB- A- @1@%—%5— %“thﬁni gg %g 9@ 1‘%51\‘?1 BE¥A 114 nd TB-A H
F68V/ F70L-1.28 nd TB-A H F70L 2 V4 nd_Ln Line with the FIISA data, there is
no 5 sjgegficant difference in the afiglatyvePMWedSK: TNFa- i|nduced
cytotoxjcity between the scFv and t he RaR, € or wet,Teoh TB- A (Iji g. 50 . The

| C50 val ue of the TB-A Fab fornmat—-es—about a factor of two above the 1 C50
val ue o% the TB- A scFv for mat (ugeg cé(l)s rmsthcbba@llys as 4 result of the

1o high the

—roteecttar—mrass—of—t+h Fab ||ag|u:||L. . E)\pCI—rIIUHL S.  Ani nal

experim TR with anti- TNFa .ant |1b8dy derivati \/1e§J 5.1. Descri pti on of

experi ng e 10 test The effic of —ESBATech' s anti - TNFa
anti bod JE%'@I’i gfl?g}é@&gscw and aé) i n funct|i r?al | y neutralli sing human TNFa
bi oacti vig ) thyase f H7%hVO Sitdali on, a recently published. rlat nodel for -

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
| rB-n-H_FEBA 1.14 _ |nd
TB-A H_F68V/F70L 1.28 nd
TB-A H_F70L 2.7 nd

In line with the ELISA data, there is no
5 sgignificant difference in the ability tc 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 ICsy value of the TB~-
" A scFv forﬁat (Fig. 5C), most probably as a result of the
10 higher mclecular mass of the Fab fragmeﬁt.

Experiment 5. Animal experiments with anti-
TNFo antlbcdy darivatives
5.1. Descrlption of experiment
15  In ordeflto test for the efficacy of
ESBATech's anti-TNFu antibody derivatives (scFv and Fab)
in functionéliy neutralising human TNFo bioactivity in an
in vivo 51tuat10n, a recently published rat model for
acute monoarthrltls was used. This model has extensively
20 been described by Bolon and colleagues {see Bolon et al.
(2004), Vet. Pathol. 41:235-243). Briefly, in this animal
arthritis model, human TNFo is injected intra~articularly



acute nmonoarthritis was used. This nodel has extensively 20 been descri bed
by Bol on and col | eagues (see Bolon et al. (2004), Vet. Pathol. 41:235-243).

Briefly, wobidi/seni mal arthritis nodel, human TNFa |§C-f,@ﬁﬁ,gg,ﬁg300
intra-articularly W 2006/ 131013 PCT/ CH2006/ 000300 60 into the knee j oi nt

of male Lewis rats. Injection of human TNFa | eads to an acute,
self-limting nonoarthritis in the injected joint. Arthritis can be
gquantified by nmeasurenment of joint swelling and histol ogical scoring. 5
Consequently, bioactivity of respgctive TNFa antagoni sts can be quantlfled
by reduction of TNFa-induced joint swelling and/or reduction of

hi st ol og%rgta(% %grglg@é $O§n9fof 'anﬂe I QD¢ 1CG)IH§ weriMptgrials and Met hods

Experi nme g]eﬁ he current st u |es wer esi gned tq exanine the
respect i VEPoLERY | H2ds te MefcdsentstlitvetBTEN %PP%W%%I a representative
Fab anti bodyneofinfdeteserbest 13 rdesctrishednaboveanitt fii édeoymar ket ed anti body

| nf 1 i ”iﬁ@asu&@ﬁ@%@aﬁe(j'bﬂtt&élﬁgh?'atndbhﬁ?%&i Kl 0wy TNE(X [0 an

approprlate ani maJr arthritjs, no n_an ues. had shown before
that i°nt YERSEHFRE ba‘BBFFJc‘éfthoﬂ olfesfﬁc W rograftbrI9E@5fbi nant human TNFa
i nto thecamtbekneeni2¥ijedi hy prdoecdkes oafnTﬁEmJead@etif ibimtiting nonoarthritis

that cagude igyamid fdredBYcsilandarh sTaehesePigh ranttfALb@scopi ¢ anal ysis.
Thus this_ani ma% nodel served as ideal system to assess the therapeutic

ef fect of"1:6Cariy~applied antibody derivatives. Two experiments were
conpleted in 25 series (Tab. IV and V). 1) A basic efficacy study assessing
t he avweral | potentisal,offatdidaabt idiDtieeBod® bl ock human TNFa-i nduced
nonoarthritis; and A dase . pesppnse study assessing the relative efficacy

of the anti body derfvatives anong each ot her. Both cyt oki nes 30 and

anti body derivativaSewERErGity SRuGrice VBYe sHiFiraes ‘?rﬁ"é‘ P®ns, as descri bed
bel ow. Thiee opbpkenieredpotentsied ofes He@sedewinitive pab¥i cation by Bol on and

col | eagugsnipodhes £ RErL AN +9he daPeantinddie ognthbody-ideri vatives

15 described above with the marketed antibedy Infliximab:
{Remicade®) to inhibit bicactivity of human TNFa in an
appropriate-animal arthritis model. Bolon and colleagues
had shown before that intra-articular application of 10
microgram of recombinant human INFo into the rat knee

20 Joint provokes an acute, self-limiting moncarthritis that
can be quantified by standard macroscopic and microscopic
analysis. Thus this animal model served as ideal system
to assess the therapeutic effect of locally applied
antibody derivatives. Two experiments were completed in

25 series (Tab. IV and V). 1} A basic efficacy study
assessing the overall potential of the antibedies to
block human TNFo-induced monoarthritis; and 2) A dose
response study assessing the relative efficacy of the

" antibody derivatives among each other. Both, cytokines

30 and antibody derivatives were given once by separate
injections, as described below. The cytokine dose used
was based on -the publication by Bolon and colleagues,
whereas the range of doses of the antibody derivatives
was based on avallable cell culture data and educated

35 gue551ng The experiments were conducted in accordance
with general animal care guldellnes



was based on available cell culture data and educated 35 guessing. The
experinents were conducted in accordance wth general aninal care

gui del i nesyo 36y/20196/ 131013 PCT/ CH2006/ 000300 61 Ani mabspapshobibmabandry
Young, adult nmale Lewis rats (6-7 weeks and 175-200g) were randomy
assigned to treatnent groups (n=3/cohort) and housed according to Bol on et
al. (2004),, 5 Vet. Pathol. 41:235-243. Cytokine and antibody instillation
Anaest hesi a and cytokine injections were perforned as described by Bol on
and col |l eagues. In order not to gxceed a total intraarticularly injected
volunme of 10 50 mcrbliter, cytokines and anti body derivatives were

instilled in tw s It LAzl td.cul ar injections whereby the 10
m cor gr ans of reco%ﬁ%ﬁ%% %?&n%ﬁsggNFggms injected in 10 mcroliter of

filter-sterilised pRERPhaABLItoURIRIEH 83 e (EPBIjeTd2Rte respective dose
of the 2b5735-@9pertwere antdbody asasgiay eot erkdimes® grcumwl i ter of

il ter- sterd dbaok PRASPRAt &dULESEaMSRLI BRLorNILTRL S (dbpgated wih -

i ntraperitonea ¥ app[|e§ I nfl'i xi mab/~ Rem cade(r) were i.p. injected with
the anti Yoy F28RTT vdti 983 % drours prior to intra articular injection of 20
the human TNFa | n &kkokimersns bneitcely wnttililatiomrticu- larly applied

ant i body treatment gnatbend83P8RE! ok@fd | HdY-+dose was i njected 5 m nutes
j i re injected with 10

prior to_injection of the ma NFa. .Control aninmals

T Cr ol | 4R A EB S BRG b St BTN 295o AR el RO Eade( 1] used it he
experi nerels tonascead-eéhhskrl dintapapiiqudpraly SWISStpRafHa@g. oAnti - human  TNFa
speciifi 58 etierantedrgb cf Ik Aesanht bodii@sdpsdemvht agef weltai ve scFv anti body
fra”E‘Y"Oranﬁ%?eélsinu’%%Beg%;ﬁél%t‘é%ﬁ%%-ar L Xin;‘,QE sdose response
experinment were expressed .30 in_E. coli and pu TFie by standard net hods.
Endot oxi Wre%ebit Bhf idt PORCTHE™ePE B8R ED pRr THEY #§Fam protein. in all
pr epar at imjsstbécausdd therdlipmpobystiddkar siderildeppoplersphete-a pot ent 1 nducer

of TNFa.puffered saline (PBS) and the respective dose of the
15 - 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

20 the human TNFa., In all animals treated with intraarticu-
larly applied antibody treatments, the respective
antibody dose was injected 5 minutes prior to injection
of the human TNF«. Control animals were injected with 10
microliter of PBS without human TNF«,

25 - Infliximab/Remicade® used in the experiments
was purchased at an official Swiss pharmacy. Anti~human
TNFu specific scFv and Fab (TB-A) antibodies as well as a
naive scFv antibody framework used as unspecific control
antibody in the dose response experiment were expressed-

.30 in E. coli and purified by standard methods. Endotoexin
contamination was held below 10 EU per milligram protein.
in .all preparations because the lipopolysaccharide
component is a potent inducer of TNFa.

Recombinant human TNFa was purchased from
35 PeproTech EC Ltd,



Reconbi nant human TNFa was purchased from 35 PeproTech EC Ltd. WO
2006/ 131013 PCT/ CH2006/ 000300 62 Measurement of joint diameter |nmmrediately

before thedMh@rue@n of the respective, intraperitoneghd¥ufbhsooozoo
intraarticularly applied antibody derivative, or, in case of the control

animals, 5 before the injection of PBS or TNFa, the di aneter of the knee
joint to be.injected was determ ned by neans of a standard calliper. 48
hours after injection of TNFa (or PBS in control aninals) and inmediately
before eut hani sation of the aninals, the dianeter of the 10 injected knee
joint was determndd again and ] 0| nt swel ling was cal cul ated by subtracting
the value of the s cond dla nt fromthe value of the first

di anet er measur emeMtC{1Hg. e% j@j‘n 'I‘il Hrocessing 15 48 hours after

i njection of TNFa (TglrﬂneldBStFlﬁf @é@éeo‘fﬁh%@mﬂﬁ@tlcﬁhioﬁal@? ani mal s were

eut hani sedspdttivReCEOPSipert 0pOei10¢ kReBs \waEeiseRangt esbliam t he foot and

t hi gh, f'aﬁ%ijbo@t %%E:np t(J;Iimmégl or}1 |CQSZ00/§ %%han&lltracb 8“@5 eeded for standard

hemat oxyl'i n~and eosi as “descr %/ dl on and
col | eafguégforwh@hénb@?’féoanafy%ﬁ% OH”s‘ ¥t ogheafiaiederngt did ysis for
measur emiiike Piintotatbd nhhjastad ivan masemnfedrmdnmsdesczrl bed by Bolon and

col | eaguess,dl.sf 9Rat 10,0013, 3A0LLR0; CLLRELS, T rBB; gsessment of jolnt

i nfl ammati on were ap accor l'on an eagues (Fig. 7, 8 and

10). 5. BPBﬁee%IEJICt‘@tFﬂ é‘qu“la%F) saéjtd 6@%@(&?&%1%9?%0% 30 representative
i ntraart ieothamisatappl o dhESBATECs, sthy diambtbodyf tEB- A, and the

@orrewoaqbg&é@tkﬁaarﬁlml %Eé)@et@l@ﬁkb&ﬂj a%%@ﬁ\@&h fahrant i body were conpared
forthelr f. th acutem) W th

ntraart 768 azéﬁﬁln%uﬁsgs? R ahEPRs A Eud S DR S et

accor di ngecond gijametqt measurement Irom the value of the first
diameter measurement (Fig. 6 and 9).
Tissue processing
15 ) 48 hours after injection of TNFa (or PBS in
case of control animals) animals were euthanised. At
necropsy, injected knees were.separated from the foot and
thigh, fixed intact by immersion 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
and colleagues. Histopathological scoring criteria for
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:



WO 2006/ 131013 PCT/ CH2006/ 000300 63 Table 1V: Injection schene experinment 1
GROUP TNFa (g) in PBS INHIBITOR DOSE (g) 1 (n=3) 0 none 2 (n=3) 10 none 3
(n=3) 0 TRydfosm&MokBO 4 (n=3) 10 TB-A scFv 180 5 (”?%Tfﬁﬂgﬂﬁ’@“ 0 Fab
antibody 6 (n=3) 10 TB-A 450 Fab antibody 7 (n=3) 10 - 8 ab anti body
8 (n=3) O 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
Infliximb (i..p.) 180 WD 2006/ 131013 PCT/CH2006/000300 64 The results
obtained regarding treatment effegts on change of knee diameter (as an
indicator of effects on TNFa-induced joint swelling) are represented in
Fig. 6. a dles co Ietel bl ocke NFa-i nduced 5 joint swelling.

For evalﬁgb#%gé% P?%ﬁﬁﬁﬂgngcﬁﬁﬁ geE&Pjé% i nfl ammati on, hi st ol ogi cal
scoring of HE-stained tissue slides was perforned Joi nt inflannation was
scored bgrothe folllawnguoriihersa (IERIBITER 7 for repsesepyatli ve 10 scoring

exanpl es) - Score (0. normal Score 13 MIld thickeninglof synavital |ining
Score 2: ThirtKeni Nd of synovial |inPABeand nild i nfl anmati o of the
subl i ni MgIg=AcoTe @ Thi CKeNT Ny~ off ;sypovi ai T i ngyamnd — nmoder at e
inflann%tion of the sublining The results obtained . regarding|treatnent

3 (n=3) 0 _ TB-A scFv 180

4 (n=3) 10 TB-A scEv 180

5 (n=3) Q : TB-A 450

' Fab antibody '
6 (n=3) 10 TB-A 450
Fab antibody
7 {n=3) 10 TB-A 180

Fab antibody

8 (n=3}) 0 . Infliximab (i.a.

y | 450
9 (n=3) 10 Infliximab {i.a.) | 450
10 (n=3) 10 Infliximab (i.a.) |180
11 (n=3) 10 Infliximakh {i.p.) 450
12 (n=3) 10 Infliximab {(i.p.) | 180




effects on histopathol ogical inflanmation scores are shown in Fig. 8. 20
Conparabl e effects of all treatnent on histopathological inflammation

scores wergp esefiygd. I n a second set of experinents, g@ﬁcﬁgh%@k&% dose
response to the assessed anti body derivatives. was conpared. e

representative intraarticularly applied 25 ESBATech scFv anti body TB-A and
the corresponding intraarticularly applied Fab anti body of experinent 1
were conpared with intraarticularly and intraperitoneally applied

I nfliximab/ Rem cade(r) and an unrg|ated scFv antibody |acking any binding
activity to human TNFa over.. 30 a broader and di fferent dose range as
conpared with exp%{lnent f cor % V. WD 2006/ 131013 .

PCT/ Cl | 2006/ 000300 65 * b 1'es\? AR e@ﬁr chH?e 8Bt ment 2 GROUP TNFa (g)

in PBS | NFHFBIHFORNDEOSEYeg pE Rndm=Bpmeteron@s2ai nu8jicdonoe 3 (n=3) 10
Unr el at edrsgdns $80rn@ntinbodya #i6B=3)e10Q ndB- &éczlé\préééat@atl body 5(n=3) 10
TB- A scFv 4 a%tl dyrg_g é%ﬁ%pmgﬁtf CEYO%} 3&% bod (n 3) 10 TB-A
Fab 156 antl %Pl( 1o TRCR R4 PaRETED #910' TB-A Fab 11
antlbdﬁy3@¥ﬁi@weé}l%b-Ian|X|nab 156 (i . a. ) 11 (n 3) 10 I nfliximab 45
(i.a.) S For evaluation of treatment effects on joint

inflammation, hlstologlcal scoring of HE-stained tissue

slides was performed. Joint inflammation was scored by

the following criteria (see Fig. 7 for representative

10 scoring examples): '

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 trestment 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

25 ESBATech scPfv 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 TNFo over .

30 a broader and different dose range as compared with
experiment 1, according to Table V.



12 (n=3) 10 Infliximab 11 . (i.a.) 13 (n=3) 10 Infliximab 156 (i.p.) 14
(n=3) 10 Infliximab 45 (i.p) 15 (n=3) 10 Infliximab 11 (i.p.) The results
obt ai ned i treatment 5 effects on change of k i (as an
indicatof&ggakgkgg%ts on TNFa-i nduced j oi nt smelling)ﬁg?gggﬁ%aﬁé?% Fig.. 9
WD 2006/ 131013 PCT/ CH2006/ 000300 66 The results obtai ned regarding ,
treatment © effects on histopathol ogical inflammation scores are presented
in Fig. 10. In sumary, both the representative ESBATech 5 anti-TNFa scFv
and the representative ESBATech anti-TNFa Fab antibody were highly
efficient in blocking human TNFa-1nduced nonoarthritis upon | ocal

(intraarticular) inistration, 10 '. 1 Wile therg are shown and
descri bed presentl3ﬂﬁ%ﬁb§érféﬁfqgﬁﬁadﬁ?ﬁﬁmfseﬁﬁeﬁﬁﬂgngn ention, it is to be

dis- tinctly understood that the invention is not limted thereto but may

be ot henw Oﬁgriousuy enbodj ed _anld péﬁéﬁ%ﬁﬁﬁéce wi thin thejscope of the
fol l owing clarns. \WYP0dBFL3HdDFESRACT/ 0390 P%F G¥ins 1. A stable
and squbeA®g55Bbdy or anfibody [derivafJye whigh specifically binds TNFa,
said antlibody “or lantibody derivatiive conprisingta light chajn variable
domain (VL) (meBng |or deriwed fromjthe segmence. SEQ ID NO | that is conbi ned
wth a vy, ctar T vartapt g donmar (Vi ber g o derTyed-fT0m t he sequence
SEQI[DPMf%,“*’ erlein in }ﬁe case opéﬁgﬁgfﬁgégFﬁéquenéé sai d| sequence
antibody
4 (n=3) - 10 TB-A scFv 156
' antibody *
5(n=3) 10 TB-A scPv 45
antibody |
6 (n=3) 10 TB-A SCFV 11
antibody
7 (n=3) - 10 TB-A Fab 156
antibody
8 (n=3) 10 TB-A Fab 45
: antibody
9 (n=3) 10 TB-A Fab 11
antibody
10 (n=3) 10 Infliximab 156
(i.a.}
11 (n=3) : 10 Infliximab 45
(i.a.)
12 {n=3) 10 Infliximab 11
{(i.a.)
13 (n=3) 10 Infliximab 156
{i.p.)
14 {n=3) i0 Infliximab 45
_ . {di.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 TNFa~induced joint swelling) are shown in Fig,
9.



has at maximumup to 5 changes within the framework of said VL domain
and/or at maxi mumup to nine changes wthin the franework of said VH

domai n. ?‘?’0%%’19{3” body or antibody derivative of cl gtfichao0éffized N t he
changes o are ‘at one or nore of the positions 4, 46, 65, 67, 70, and/or
83 and the <changes of VH are at one of the positions 11, 16, 28, 43, 68,
70, 71, 72, 73, 76, 77, 93 and/or 112. 3. The anti body or anti body
derivative of claiml1l, wherein the changes of VL are at one or nore of.

the positions 4, 46, 65, 67, 70, apd/or 83 and the changes of VH are at one
or nore of the positions. 11, 16, 8, 43, 48, 68, 70, 71, 72, 73, 76, 77,

79, 93 and/or 112._A4. Theltant ibgogl%{ Cgr antidbodyt de%i vative of anyone of the
preceding clains, |MSWCER 2t TEALFCOHEIBF I e “E8RUEHSi ons | eads to an

am no aciedipriesent bt SEOPEPYING13 Lhdkanviatapd/ #HorSEQRFD NO: 4 for VH: 5. The
ant i body peesaiddbedyrdger ivati ve of anyone of the preceding clains, wherein
the VL domain co I Ses ence SEQ | 1. 006/ 131013

PCT/ CH2006/ poosoo% Sé‘?“m%%g' }ﬁc’?ﬁbg}’d? %F’%ﬁ%%iog&?%dfé??}‘v@tcﬁve of claims
conpr i si At FoHs aofEns 5Re t FRPreequRtde eSEERATsCiNgn i~ THFOThe ant i body or
ant i body rdBrantdbbodg wire Ghahly S fFaapEttSiingbaod rdofasn deri ved from t he
sequence ( i j IS n : , or V. 8. The

ant i bodyngg%ﬁaﬁggyr&&eo\ggggﬁt\{/!leé:g§0hcj[ée:léllﬁl %E%%Erf%ﬁ%gfﬁba%)he VL domai n of the
sequence 28B4 2NBS™1, and the VH domain of the sequence SEQ ID NO 4. 9.
The anti body or anti body derivative of anyone of the preceding clains,
where{y at |east one amno acid residue is converted in at |east one of the

CDRs to a residue esen hé netk}e corre%%gn%ésn&igDR of th% VL sequence SEQ
ID NO: 5 and/or the Sl & SET D 2R6: B U SED PISNET L%,
preferred embodiments of the invention, it is to be dis-~
tinctly understood that the invention is not limited
thereto but may be otherwise variously embodied and prac-
15 ticed within the scope of the following claims.



110. The antibody or antibody derivative of claim9, wherein at |east one
of the CDRs of the group VL .CDR2, VL CDR3, VH CDR2 or VH CDR3 is converted

to the c\gé ﬁ'ﬁ’ﬁ)ﬁﬂ i ng CDR of the VL sequence SEQ | D Ngbrr/enaéidotzeo t he VH
sequence % 25 or SEQ ID No:6. 11. The anti body or anti body

derivative of claim10 wth 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
claim10 with the VL sequence SEQ ID N0:1 and the VH sequence SEQ I D NO -

4, or SEQID NG9, or SEQ ID NO: 2B or SEQ ID NO:29. 13. The anti body or

anti body derivative of claim10 wth the VL sequence SEQ ID NO 26 or SEQ ID
NO 27 and the VH seccluence SEQ I D NO 30. WD 2006/ 131013 PCT/ CH2006/ 000300 69
14. The antibody or body derivative of anyone of the preceding clains
having a specificity to human TNFa. 15. The anti body derivative accordi ng

to anyone of the priecedsfghrd &i}:ﬂﬁsol/m:il_@ahahﬁl]@dﬁySGEVar&ﬂUoBQdy wherein the
VL and VH do |J_p”se K chhconngi:ll;_,lcall% g"x}li_dﬁmﬁ“ﬁﬁ fL%ﬁd gg QEv ant i body

accor di ng fo I SIn uencg arrangenent
17.:The §éFvﬂéﬁPﬁboﬁvﬂa@éé?@l%@MFésém%ﬁhﬂlshtdﬁmle V%ﬁ@ﬁ@?n the |inker has
t he sequase£inSEQL] bd¥glOr @érnh&d— folen I‘tih‘éEdecf{uel’rmm sk dep- sequence. 18. The

scFv ant ahein ijd linker is changed
to a mrg@ggl‘%@fa £ 3&0%&3%3 am no 3%‘8’ C%g% %}qs%v %énrgl gody of claim 18,
wherein Yhe qellﬁﬁe?r H’&éflf’ﬁ@ %@Uéﬁ‘ées%“FeDs% oNO%h.  The anti body
derivati veerinoldi tige tcaseany onelesfived aagpeded Saidhsequansea Fab fragnent
wherein hj 06 Vi dopEi Ry %ofﬁlsﬁﬁnbgst&'ﬁh%%n%@rﬁraﬁlé%ﬂﬂ o&f a human |g kappa

?Bg: gn :)g%./%/lé& ganlgl%lnrh:azld/or aﬂ: max&rgl?m ct:;xlia" thIqPAen chaxflga huran | 9G and the two

within the framework of said VH domain.

2. The antibody ocr antibody derivative of
claim 1, wherein the changes of VL are at one or more of
the positions 4, 46, 65, 67, 70, and/or 83 and the
changes of VH are at one of the positions 11, 16, 28, 43,
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 of-
the positions 4, 46, 65, 67, 70, and/or 83 and the
changes of VH are at one or more of the positions 11, 16,
28, 43, 48, 68, 70, 71, 72, 73, 76, 77, 79, 93 and/or
11z2.

4, The antibody or antibody derivative of
anyone of the preceding claims, in which at least one of
the conversions leads to an amino acid present in SEQ-ID
NO:3 foxr 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,



connected by an inter-chain disulfide bridge. 21. The-scFv anti body or Fab
fragnment according to any one of clains 1-20, which is | abeled or

gl;yi%%é@&mant i body

PCT/ CI'1 2006/ 000300 70 23. A cloning or expression vector containing the
DNA sequence according to claim?22. 24. A suitable host cell
with an expression vector according to claim23. 25. The host cell of claim
24, being a prokaryotic or eukaryptic cell, in particular an E. coif,

yeast, plant, insect or a manmalian cell. 26. A nethod for the production of

ti bod ti b . [ ol ' t
1720 compr i 41 no_cul tur i agt S RE Todt aer SRIERENT oL or S

chem cal | wogmgifsh@d. 22. A DNA sequence encodi ng the

derivative according to any one of clainms 1-20. WO 20

1-20 conprising culturin

4 or 2

t ransf or ned

one of clains
5 under

condi t i ofs2¥hat CEmGTiPHet Ry ithasrainhPrishley HMer68ySER8cul e and recovering
it fromggi.d culture. 27. The antibody or antibody derivative of any of
clainms 1-21 as a pharmaceutical. . 28. The use of an antibody or anti body

derivative of, any of clains_1-21 for tgquroducti on
the treatnent of or -aSP&PiHRPRY Y aGtaBH

of. a ne

t4eiFatiHeéct i on of

di canent fot

TNFa- assotaiat édcdisEaseyg, ai Vil doarin cdrdvedstomatbhr s¢quspcavei ti s,

i nfl ammeggs yrobawes, Hesedserss?9s ndliRaNOStAC 107 1t her apeuti c.conposi ti on
conprising. an antibody of any of clains 1-21 in conbination with a

pharmaceutically acceptable carrier, diluent or excipient.

30. A

conbi nati on prepar &-i 8he corgirdy my néibett idsgdyabiveamfone of clains 1-21
t oget her cwilnh 1atoh@ASH ngatbe caNdofDiP aEndhe W 20064 153013 PCT/ C132006/.000300

71

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 segquence SEQ ID

No:6 or SEQ ID No:25.

"10. The antibody or antibody derivative of

claim 9, wherein at least one of the CDRs of the group VL
.CDR2, VL CDR3, VH CDRZ2 or VH CDR3 is converted to the
corresponding CDR of the VL sequence SEQ ID NO: 5 and/or

the VH sequence SEQ ID No:25 or SEQ ID No:é6.

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 seguence SEQ ID NO:2.

12. The antibody or antibody derivative of
claim 10 with'the VL sequence SEQ ID NO:1 and the VE
sequence SEQ ID NO: 4, or SEQ ID NO:8, or SEQ ID NO:28B -or

SEQ ID NO:29.

13. The antibody or antibody derivative of
claim 10 with the VL sequence SEQ ID NO:26 or SEQ ID

NO:27 and the VH sequence SEQ ID NO:30.



31. The conbi nation preparation of claim30 wherein the second conpound is
not an anti body specific for TNFa. 32. The conbi nation preparation of claim

30 or 3lwhohdBRisse as a nedi canent. 33. The vector ﬂﬁ/@ﬁﬁj’%ogﬁ as a
pharmaceutical for gene therapeutical applications in umans and/or in

animals . 34. Use of any of the VL and/or VH sequences specified in anyone
of "clains 1-20 in an expression vector. 35. A stabl e aqueous pharnmaceuti cal
formul ati on' conprising a therapeutically effective amount of an antibody or
antibody derivative of any of clajrs 1- 21 not subjected to prior

| yophi lization, an acetate buffer from about pH 4.8 to about 5.5, a.
surfactant and a polyol, wherein the fornulation |lacks a tonicifying anount
of sodiumchloride . 36. The fornulation of claim35 which is isotonic. 37.
The formul ation of Id.alChe35tgodsp whisehibedsidgblieakiven afenperat ure of about

2-8 C fobnpdnd @@Sthe YR c¥8RMg 18imd heniagnul addcam: eftyanyone of clains 35 to
37 whi ch 'Es s@?le followng freezing and thawing of the fornmulation. WO
2006/ 13181 P &H2006/ 000300 72 39. The fornul ation of anyone of clains 35
to 38 which is stable at about 300 C for at |east one nonth. 40. The

formul ati on of anyaQse ohe Ciritiit®d3ddddv30ivheicebadime tpol yol is a

non-r edugj S . Jl ati f. 0 f @] 35 to 40
wherein tgﬁ‘@g]r?o%-g?{éh ug]l]tr?clgg%éa%rl?glln?’r e@gfgség%zggk}ﬂea. ol?)r?u ation of ranyone
of cl ai nﬁh%@lﬁlothﬂl‘%ﬁ@%e?’ﬁ 1M LA 2 1% FAET Rt SSLUBHr @i sid§&r ose. 43. The

formul ati on of anyone of claims 35 to 42 wherein the antibody is an
anti body- fragment. 1g, rhe seFv antibody according to cl&im 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

- 0x is-derived £rom 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:39.

20. The antibody derivative acéording 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 antibedy or
antibody derivative accdrding to any one of claims 1-20,



44. The formul ation of claim43 wherein the antibody fragment is a scFv.
45. The fornul ati on of anyone of clains 35 to 44 wherein the anti body binds

TNFa. 46. whoedi@i¢ty! ati on of anyone of clains 35 to 4@%&3 dehoshabl e at a
tenperature of about 2-8 C for at |east two years. 47. e ?orrrul ation of

anyone of clains 35 to 46 wherein the antibody concentration in the
formulation is fromabout 0.1 to about 50 ng/m . 48. The fornul ation of
anyone of clains 35 to 47 wherein the surfactant is a polysorbate. 49. The
formul ati on of claim44 wherein the scFv binds TNFa. WO 2006/ 131013

PCT/ CH2006/ 000300 73 50. The fornul ati on of anyone of clains 35 to 49
wherein the acet atezr?is present in an anmount of tabouc'g N 5-30 M 51. The
formul ation of claim'50 WEréion°f nE*PrEE8t At & 5% °pr edent-"tA%an anmount of

10- 30 mvEhg DNATReqianqeukacd o naf tanyloria 88-clainms 49 to 51 further
conprising a preservative. 53. The formulation of claim52 wherein the

preservative is bengyl ,al cqhel,., 54, The. f l-at | f.,.anpyone of clains 49
to 53 wherein the %ﬁlt'i %o%@lcqlg’%ﬁr]g%setntcefe% gfna%nf%%?&o tgbgﬁt 30-50 mg/ m .
55. The PERFAASAPROTEUPIcPaFIiBLIWRRrizdm Re- buf fer is 10-30 nM sodi um

acetate at pH 5, the polyol is trehalose in an anobunt of about 2-10% w v,

the surfactant 1is 2@ql ¥§grl%tt?c!efl ark ‘%ﬁrﬁﬂﬁtchf b??r?%ta 0.01-0.1%v/v, wherein
y

the formul ation further conprises_benz al’'cdho S_a preservative and
wher ei n PRIFGPRUF RY SHPEYLtigbrell atlraPRERIRHAEURR of S¥dut 2-8 C for at

| east twpeysdar plabt, ilAseat tdclaemefmaidnnf aetlire conprising a container

hol di ng a stable aqueous pharmaceutical formulation conprising a '

therapeutical l'y efzﬁﬁthvﬁgtlg%u?gr 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 TNFo-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
g second ‘compound.



of an antibody of antibody derivative of anyone of clains -
subj ect ed¥@2 ﬁlﬂ"r’ 1033y ophiiization, an acetate buffer fr@ﬁTéEH&QOWOQP% to

about 5.5, a surfactant and a poI yol 71 wherein the forrmulation |lacks a
toni ci fyi ng amount of sodi um chloride. WO 2006/ 131013 PCT/ CH2006/ 000300
12013PC. ST25. txt ~ SEQUENCE LI STI NG <110> ESBATech AG <120> Stabl e and
sol ubl e anti bodies inhibiting TNFal p <130> 12013 PC <160> 40 <170>

C2250 dor i vat 96 ol AR %%’o<‘g]<'3]f§f%9%ﬁ°1%j°§ 5557817 (108) <005 1 .

Asp |l e VahenMsin The & rombredPpousérisSerotlen Seribildy Seecilcd@y 1 5 10 15
Asp Arg Val _ ﬁt“ ra€U Thr Cys Thr Ala ser dn ser Val ser Asn Asp 20 25 30

Val Val Trp yr dn An Arg Pro Ay Lys Ala Pro Lys Leu Leu Ile 35 40 45
Tyr Ser Ala Phe Asn Arg Tyr Thr Ay Val Pro Ser Arg Phe ser Gy 50 55 60
Arg Ay Tyr d §2THrheAspmPheaTion [peerahetidre cSerl&m 3®u A n Pro 65 70 75 80

A u Asp V haY V. Asp Tyr Asn Ser Pro Arg 85 90 95
Thr Phe L gaf gilt %:us ya{ss %&egﬁa@eﬁllys Arg 100 105 <210> 2

33. The vector of claim 23 as a
pharmaceutical for gene therapeutical applications in

humans and/or in animals .

34. Use of any of the VL and/or VH sequences
specified in anyone of claimg 1-20 in an expression

vector.

35. A stable agueous pharmaceutical
formulation comprising a therapeutically effective amount
of an antibody or antibody derivative of any of claimg 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 c¢laim 35 which is

igotonic.

37. The formulation of claim 35 or 36 which
is stable at a temperature of about 2-8° C for at least

one year.

38. The formulation of anyone of claims 35 to
37 which is stable following freezing and thawing of the

formulation.



<211> 117 <212> PRT <213> artificial <220> <223> derivative of TB-B
<220> <22YMOWP6HBIN3 <022> (1)..(117) seite 1 WD 2006/ 1PLFIEH2006/000300

PCT/ CH2006/ 000300 12013PC. ST25.txt 400> 2 An Val dn Leu Val G n Ser Ay
Ala Gu Vval Lys Lys Pro Ay Ala 1 5 10 15 ser Val Lys Val Ser Cys Thr A a
Ser Ay Tyr Thr Phe Thr H's Tyr 20 25 30 dy Met Asn Trp Val Arg An Al a
Pro Ay Lys Ay Leu Qu Trp net 35 40 45 Ay Trp Ile Asn Thr Tyr Thr Ay

Gu Pro Thr Tyg Alg Phe Thr Phe ser LeU
A u Thr ser A ggser é? rl\#? ‘?{]On Ogoa%o'%": %%%%%?Q(fg gcLeU Thr Ser Leu Thr
Ser Asp A3p wimrchAlig Vahbll'eyratTytbouys:HB% O@o95at AlemshAr gn€l moryly. Ay Asp

Ala' Met Asp Tyr Trp Ay A n @y Thr Leu 100 105 110 Val Thr val ser Ser

115 <210> 3 <211>; fg)eo%%mﬁigg}‘{?ﬁc\%%&%mg%?i%ﬂ%n% <220> <221> VL/TB-B

<222> (1..(108) ser ro Ser ser Leu Ser Al a
ser Val GBQ wHerreihQths polyol is a non-reducing sugar.

41, The formulation of anyone of claims 35 to

40 wherein the non-reducing sugar ig trehalose.

42, The formulation of anyone of claims 35 to

41 wherein the non-reducing sugar is sucrose.

43. The formulation cof anyone of claims 35 to

42 wherein the antibody is an antibody fragment.

44, The formulation of c¢laim 43 wherein the

antibody fragment is a scFv.

45. The formulation of anyone of claims 35 to

44 wherein the antibody binds TNFo.

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 vyears.

47. The formulation of anyone of claims 35 to
46 wherein the antibody concentration in the formulation

is 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.

4%, The formulation of claim 44 wherein the

gscFv binds TNFo.



Asp Arg Val Thr Leu Thr Cys Thr Ala ser G n Ser Val Ser Asn Asp 20 25 30

Val Val Trp Tyr Gn Gn Arg PPOo Gy Lys Ala Pro Lys Arg Leu Ile Tyr Ser
Al a Phe AswoAogs/IB1o13Thr Ay Val Pro ser Arg Phe ser Gy p&RcE206dd000860 G Y
Ser Ay Thr A u Phe Thr Leu Thr Ile ZZ ser Leu Gdn Pro 65 70 75 80 du
Asp Val Ala Vval Tyr Tyr Cys A n Gn Tyr Asn Ser Pro Arg 85 90 95 seite
2 WD 2006/ 131013 PCT/ CH2006/ 000300 = 12013Pc. ST25.txt Thr Phe Gy A n dy Thr
Lys Leu Qu Val Lys Arg 100 105 <210> 4 <211> 117 <212> PRT <213>

human- nurine <220> <221> VH TB-B <222> (12 (117) <400> 4 dn Val @n Leu
Val Gn Ser d oA Bhfiprowiabien 19fs apyene 9t Alaims 85190 15 Ser Val Lys Val

Ser cys The MerSEl tgeyaa_é!fat%erlsPB§e§_&{t HirS adY Em@ht2 2 38po@ Y Met Asn Trp
Val Arg dn Ala Pro Ay An Ay Leu Gu Trp Met 35 40 45 @y Trp Ile Asn

Thr Tyr TRr3@YM G u Pro Thr Tyr Ala Asp Lys Phe 50 55 60 Lys Asp Arg Val
Thr Leu Thr Arg Asp Thr Ser Ile Gy Thr Val Tyr 65 70 75 80 Mt du Leu

Thr Ser Leu Thi; SefndsirAgRal tbn AP Malim Ty WhireGuStBe 90 95 Ala Arg Gu
:Org Gy Asp Ala Met Asp Tyr Trp Gy Gn Ay Thr Leu 0 105 110 Val Thr Val
Ser Ser 1gsetate is 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 alcohol.

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 alcchol
as a preservative and wherein the formulation is stable

at a temperature of about 2-8° C for at least two years.

56. An article of manufacture comprising a
container holding a stable aqueous 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 polyel, wherein the formulation lacks

a tonicifying amount of sodium chloride.



<210> 5 <211> 108 <212> PRT <213> human <220> <221> VL FW.3 <222>
(1..(108) <400> 5 Asp Ile Vval Leu Thr @ n Ser Pro Ser Ser Leu ser Ala Ser
Val Ay 15 10 15 Asp Arg Val Thr Leu Thr cys Arg Ala Ser A n Ay Ile Arg
Asn du 20 25 30 Seite 3 WD 2006/ 131013 PCT/ CH2006/ 000300 12013PC. ST25. t xt
Leu Ala TP V1383 G n Arg Pro Gy Lys Ala Pro Lys ArRCT/EH0p6/4003085 40 45
Tyr Ala Ay Ser Ile Leu G n S‘é’tOlQé%S%ﬁ TP* 0 Ser Arg Phe Ser Ay 50 55 60
ser Ay Ser Ay Thr 4 u"PHEYThIYENSThr 11e Ser Ser Leu Gn Pro 65 70 75 80
G uAsp Viadsafdaw Mal Tyr Tyr cys A n dn Tyr Tyr Ser Leu Pro Tyr 85 90 95
Met Phe Ay G n Ay Thr Lys Leu Qu Val Lys Arg 100 105 <210> 6 <211> 124
<2123>20PF€rStabbe139d Fahi e 2B pedies sinkiljyipgypNEa1pE222> (1)..(124) <400> 6 G n
Val . Qp.Lepgysdc G n Ser Ay Ala Gu Val Lys Lys Pro Gy Ala 1510 15 Ser
Val Lys Val Ser cys Thr Ala ser Ay Tyr Ser Phe Thr Ay Tyr 20 25 30 Phe
Leu<HiOs T Val Arg G n Ala Pro Ay An Ay Leu Gu Trp Mt

<170> PatentiIn version 3.3

<210> 1

<211> 108

<212> PRT

<213> artificial

<220> L.
<223> derivative of TB-B

<220>
<221> VL/TB-A ! ¢
<222> (1)..(108)

<400> 1

. Asp Ile val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Zgr Leu Thr Cys Thr Ala Ser Gln Ser val ggr Asn Asp
25

val val ;Ep Tyr GIn Gln Arg zgo Gly Lys Ala Pro hgs Leu Leu Ile

Tyr ggr Ala Phe Asn Arg Egr Thr Gly val Pro ggr Arg Phe Ser Gly

Arg Gly Tyr Gty Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gin Pro
65 70 75 80

Glu Asp val Ala g§1 Tyr Tyr Cys Gln ng Asp Tyr Ash Ser gro Arg
9 5

Thr phe Gly GIn Gly Thr Lys Leu Glu val Lys Arg
100 1035

<210> 2

<211> 117

<?212> PRT

<213> artificial

<220>
<223> derivative of TB-B

<220>
<221> VH/TB-A
<222> (L)..0(11N
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35 40 45 Ay Arg Ile Asn Pro Asp Ser Ay Asp Thr Ile Tyr Ala G n Lys Phe .
50 55 60 A n ASp Arg Val Thr Leu Thr Arg Asp Thr ser Ile Ay Thr Val Tyr 65
70 75 80 Met G u Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr cys 85
90 95 A Pro Arg Gy Thr Tyr Lea Asp Pro Trp Asp Tyr Phe Asp 100
105 110 Tg"rﬁf’?%l &5”& An dy Thr Leu Val Thr Val Ser seRCT/qH204/809300<210> 7
<211> 108 Seite 4 WO 2006/ 131Q9B3MRCTTBHROO6/ 000300 12013PC. ST25. t xt  <212>
PRT<¥913< artificial <220> <223> derivative of TB-A <220> <221> VL/ TB L2
<222 (d) cih 1Q8) va1<400zer cipR1bl @uVd1 Mp4 LTBrprd €ySRTa Pro ser Ser Leu ser
Alalser Val Gy 51 5 10 15 Asp Wg Val Thr Leu Ihr Cys Thr Ala Ser A n Ser
Val Ser Asn Asp 20 25 30 Val Vval Trp Tyr Adn Gn Arg Pro Ay Lys gla Pro
Lyssdebhigys '\Ja‘? s§5c>§soTﬁr5AT¥r5eA|@lyq'_[)Y FRE P'hEerh'requ'Pﬂ Ser @y Val Pro ser
Arg Phe ser yr e Thr Leu Thr Ile ser
ser Leu A n Pro 65 70 75 80 Gu Asp VaI Ala Val Tyr Tyr Cys A n A n Asp

X?/[;G-@(S)@e’iéén R vi19a8P PP ﬁ? erdNEyPG Gy |§h 1@ ¥rpThee LYS Leu Gu Val Lys

Gly ggp Ile Asn Thr Tyr Egr Gly Glu Pro Thr g%r Ala Asp Lys Phe

Lys Asp Arg Phe Thr Phe Ser Leu Glu Thr ser Ala Ser Thr val Tyr
65 70 75 80

Met Glu Leu Thr ggr Leu Thr Ser Asp Sap Thr Alad val Tyr ;gr Cys

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> 3

<211> 108

<212> PRT

<213> human-murine

<220>
<221> VL/TB-B
<222> (1)..(108)

<400> 3
Asp Ile val Leu Thr Gln 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 ggr Asn AsSp
25

val val grp Tyr GIn Gln Arg 260 Giy Lys Ala Pro kgs Arg Leu ITe
5

Tyr ggr Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gin Pro
65 70 75 80

Glu Asp val Ala g?1 Tyr Tyr Cys GIn gén Asp Tyr Asn Ser ggo Arg

Seite 2



<210> 8 <211> 108 <212> PRT <213> artificial <220> <223> derived from
TB-A <220> <221> VL/TB L3 <222> (1)..(108) <400> 8 Asp lle Val Mt Thr
G@n Ser Pro ser ser Leu Ser Ala ser Val Ay 15 10 15 Asp Arg Val Thr Leu
Thr Cys Tg Ala Ser An ser Val Ser Asn Asp 20 25 30 Val Val Trp Tyr Gn
Gn Arg P 8’&’@13&}% Ala Pro Lys LeU Leu Ile 5 Seite 5 RH/CHIEI081613

PCT/ CH2006/ 000300 12013PC. STZ2913na. ST3h-t8er Al a Phe Asn Arg Tyr Thr @y Val
Pro ser Arg Phe ser Ay 50 55 60 Arg Gy Tyr Ay Thr Asp Phe Thr Leu Thr
| etherhsadiylay SynTiF Qys 6oy @ umi80ys @y Asp Val Ala Val Tyr Tyr Cys G n
Gn Tyr Tyr S&0 Leu Pro Tyr 8®590 9 Met Phe Gy G n dy Thr Lys Leu Gu
Val Lys Arg 100 105 <210> 9 <211> 117 <212> PRT <213> artificial <220>
<223 lerj vative of TB -2A * <220> <221> VH TB_ H2 <222> (1)..(117) <400>
9 GumiMalii@ n Leu Val A n ser Ay Ala Au Val Lys Lys Pro Ay Ala

<212> PRT .
<213> human-murine

<220>

<221> VH/TB-B

«222> (1L)..(117)

<400> 4

Gln 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 ggr Gly Tyr Ser phe ;gr His Tyr '
20

Gly Met égn Trp val Arg Gln 2&& Pro Gly GIn Gly kgu Glu Trp Met

Gly Egp Ile Asn Thr Tyr ggr Gly Glu Pro Thr EKP Ala Asp Lys Phe

Lys Asp Arg val Thr Leu Thr Arg Asp Thr Ser Ile Gly Thr val Tyr
65 70 75 80

Met Glu Leu Thr ggr Leu Thr Ser Asp ggp Thr Ala val Tyr ggr Cys

Ala Arg Glu Arg Gly Asp Ala Met Asg Tyr Trp Gly Gln Gly Thr Leu
10 10

val Thr val Ser Ser
115

<2310> 5
<211> 108
<212> PRT
<213> human

<220>

<221> VL/FWZ2.3
<222> (1)..(108)
<400> 5

Qsp Ile val Leu Ehr Gln ser Pro Ser Ser Leu Ser Ala Ser Xai Gly
5

Asp Arg Val ggr Leu Thr Cys Arg %Ea ser Gln Gly Ile ggg Ash Glu
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1510 15 Ser Val Lys Val Ser Cys Thr Ala ser Ay Tyr Thr Phe Thr H's Tyr
20 25 30 dy Met Asn Trp Val Arg An Ala Pro Ay Lys Gy Leu Qu Trp Mt
35 40 45 Ay Arg Ile Asn Pro Asp Ser Ay Asp Thr Ile Tyr Ala A n Lys Phe 50
55 60 dn Asg Arg Phe Thr Phe ser Leu Gu Thr ser Ala ser Thr Val Tyr 65
70 75 80 RV MEey Thr Ser Leu Thr ser Asp Asp Thr BGTACRAN6HI0Tyr Cys 85
90 95 Ala Arg Gu Arg Ay Aspz0aBec.eR5.A8p Tyr Trp Ay An Ay Thr Leu 100
105 110 Val Thr Val ser Ser 115 <210> 10 <211> 20 <212> PRT <213>
artitichal-linpke i RPGEJ 1900300 12013PC. 5T25. t xt
<22?5£>LII (<A% gpaﬂ{?i ﬂfleigf %lr?ﬁrggggﬁiﬁigﬁzz%>%g% I?—]chi ne-serine Linker
<222> (1)..(20) <400> 10 dy dy dy Ay Ser dy dy dy Ay Ser dy dy Qy
€] r 510 re.20,..<2102 11-.<211> 108 <212> PRT
yﬁ,e A%?i c?ﬁiycélér I'Iiezé%‘lg ggfz%eég; @Y prglsef Afr‘gTéilEBSer Ly

<21 & i al errvati g o

ser Gly ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gin Pro
65 70 75 80

Glu Asp val Ala g§1 Tyr Tyr Cys Gln gén Tyr Tyr Ser Leu Pgo Tyr
9

Met Phe Gly GIn Gly Thr Lys Leu Glu val Lys Arg
100 105

¢ L]

<210> 6
<211> 124
<212> PRT
<213> human

<220>
<221> VH/FW2.3
<222> (1)..(124)

<400> 6
G1n val GIn Leu val Gln ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

ser val Lys 531 ser Cys Thr Ala ggr Gly Tyr ser Phe ggr Gly Tyr

Phe Leu ggs Trp val Arg Gln ﬁga Pro Gly Gin Gly hgu Glu Trp Met

Gly ?Eg ITe Asn Pra Asp ggr Gly Asp Thr Ile E%r Ala Gln Lys Phe

Gin Asp Arg val tThr Leu Thr Arg Asp Thr ser ITe Gly Thr val Tyr
65 70 75 _ 80

mMet Glu Leu Thr ggr Leu Thr Ser Asp ggp Thr Ala val Tyr ggr Cys

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

Seite 4



<220> <221> VL TB-B R46L <222> (1..(108) <400> 11 Asp lle Val Leu Thr Gn
ser Pro Ser Ser Leu Ser Ala Ser val Ay 15 "' 10 15 Asp Arg Val Thr Leu Thr
cys Thr Ala Ser An Ser Val Ser Asn Asp 20 25 30 Val Val Trp Tyr @n @n
Arg Pro Ay Lys Ala Pro LYS Leu Leu Ile 35 40 45 Tyr _ser Phe Asn Arg
Tyr Thr & 2‘\%0131@}30 ser Arg Phe Ser Ay 50 55 60 SerP@’§H§(E'P’°'@3§P Thr Gu
Phe Thr Leu Thr IIe Ser Ser LEwi&knsPrnix65 70 75 80 du Asp Val Al a Val

C%é’g Asp Tyr Asn Ser Pro Arg 85 90 95 Thr Phe Ay An Ay
Thr“ s cl]a\/al Lys Arg 100 105 <210> 12 <211> 245 <212> PRT <213>
art iidpei al <220> <223> scFV , human-nmurine with artificial linker Seite 7
WO 2006/ 18r0daiPETFCH2A06/ 000300 12013PC. ST25.txt <220> <221> TB-AB <222>
(1)..(245) <223> VL(TB-A)-Pinker-VH(TB-B) <400> 12 Asp Ile Val Met Thr G n
Ser . J¥Q ser Ser Leu ser Ala Ser Val Ay 15 10 15 Asp Arg Val Thr Leu Thr
Cys<dd1e Ahgtsaer G n ser Val Ser Asn Asp 20 25 30 Val Val Trp Tyr An"'Gn
Arg<BiZo dly.L§i88N a Pro Lys Leu Leu Ile 35 40 45

<400> 7

Asp Tle val Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val ;gr Leu Thr Cys Thr ;;a Ser GlIn Ser val ger Asn Asp
0

val val ggp Tyr GIn Gin Arg 250 Gly Lys Ala Pro kgs Leu Leu Ile \

Tyr Ala Gly Ser Ile Leu Gln Ser 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 ggT Tyr Tyr Cys Gln ggn Asp Tyr Asnh sar ggo Arg

Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg
100 105

<210> 8

<211> 108

<212> PRT

<213> artificial

<220>
<223> derived from TB-A

<220>

<221> VL/TB_L3

<222> (1)..(108)

<400> 8

Asp Ite val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val ggr Leu Thr Cys Thr %éa ser Gin Ser val ggr Asn Asp

val val Trp Tyr GIn Gln Arg Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
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Tyr ser Ala Phe Asn Arg Tyr Thr Ay Val Pro Ser Arg Phe Ser Gy 50 55 60
Arg Ay Tyr Ay Thr Asp Phe Thr Leu Thr Ile ser ser Leu @n Pro 65 70 75 80
Gu Asp Val Ala vVal Tyr Tyr Cys A n A n Asp Tyr Asn ser Pro Arg 85 90 95

Thr Phe Gy Gn Gy Thr Lys Leu Qu Val Lys Arg Gly Gll}/ Ay d 100 105 110
ser Ay d‘%”@@”@l Ser dy Ay Ay dy ser Gly WT@%O%‘%W‘RIS 120 125
An Val An Leu Val dn ser GPINQGSTHut¥al S g]o dy Ala 130 135 140
Ser TYRIZET Y 2 \HAe ’S‘é‘rA@%y'Tﬁrhrﬁ]é( e, Peg ETWQSYJF ﬁ%’ r His Tyr 145 150 155
160 dy Met Asn Trp Va Arg An AIa Pro Gy Adn dy Leu Qu Trp nmet 165 170
175 dy Trp Ile Asn Thr Tyr Thr Gu Pro Thr Tyr Ala Asp Lys Phe 180
185AIDG Y \iy T Axly ﬁr"gAéﬂiIPhErﬁr r Ly Wr g@r@ems%rﬁkﬁ" §1=n 39 e Ay Thr Val Tyr.
1955500 205 Met A @°Leu Thr ser Lel Thr Ser Asp ASE°Thr Ala Val Tyr Tyr cys
210 215 220 Ala Arg Qu Arg Ay Asp Ala Met Asp Tyr Trp Gy Gn Gy Thr Leu
225G6280s238124@ vaSelryre T8r \WDs 2006¢ 13101 3y PGEF GE2BE6MP00300 12013PC. 5T25. t xt
Val Thr Val Ser ®er 245 <210> 1% <211> 245 <21%> PRT <213> artificial
<220> <223> scFv, human-nurine with artificial linker <220> <221> TB-BA

<22Ret (Phe .G1¢24AD) 61y 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> (1)..(117)

<400> 9
GIn val G1In teu val GlIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 - 10 15

Ser val Lys ¥S1 ser Cys Thr Ala ggr Gly Tyr Thr Phe ggr His Tyr

Gly Met ggn Trp val Arg Gln gga Pro Gly Lys Gly hgu Glu Trp Met

Gly Arg Ile Asn Pro Asp ggr Gly Asp Thr Ile ggr Ala @1n Lys Phe.
50

Gln Asp Arg Phe Thr phe ser Leu Glu Thr ser Ala ser Thr val Tyr
65 ' 70 75 80

Met Glu Leu Thr ggr Leu Thr Ser Asp Sgp Thr ala val Tyr ;gr Cys

Ata Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly GlIn Gly Thr Leu
100 105 110

val Tthr val ser Ser
115

<210> 10

<211> 20

<212> PRT

<213 artificial 1inker
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<223> VL(TB-B)-linker-VH(TB-A) <400> 13 Asp Ile Val Lea Thr, G n ser Pro
ser Ser Leu Ser Ala ser Val Gy 15 10 15 Asp Arg Val Thr Lou Thr Cys Thr
Ala Ser An Ser Val Ser Asn Asp 20 25 30 Val Val Trp Tyr Gdn G@n Arg Pro
Gy Lys Ala Pr Arg Leu Ile 35 .40 45 Tyr Ser Ala Phe Asn Arg Tyr Thr
Ay Vval PW@@WBA@/IQ Phe Ser Gy 50 55 60 Ser Ay serPCHEGHDHH0E0 Phe Thr
Leu Thr Ile Ser ser Leu A n P261385s575 .6 80 G u Asp Val Ala Val Tyr Tyr
o Arg 85 90 95 Thr Phe Ay A n Ay Thr Lys
LeU g% m C&kﬁ”@ %ﬂ% gy Gy 100 105 110 ser dy Ay Ay Gy Ser dy
Gy Gy Gly Ser Gly 1Iy Gly Gy ser 115 Gn Val Gn Leu Val Gn ser Ay Ala
d u< > SSs .Pra GL Ala 130 135 140 Ser Val Lys Val Ser Cys Thr Al a
Ser “S$FéeTﬂP is Tyr 145 150 155 160 Gy Met Asn Trp Val Arg
Pro Lys Gy Lou Qu Trp net 165 170 175 Gy Trp Ile Asn Thr Tyr
Thr <@0f Gou Pro Thr Tyr Ala Asp Lys Phe 180 185 190 Seite 9 WO 2006/ 131013

o SLRPTY Sy e 5, F’%%?'?’@SJ oo Pl T Ser Lew Thr Ser .

Asp Asp Thr Ala VaI Tyr Tyr cys 210 215 220 Ala Arg Au Arg Ay Asp Ala Mt
r Trgg Gn @y Thr Leu 225 230 235 240 Val Thr Val Ser Ser 245
<216 £3y 106

<210> 11
<211> 108
<212> PRT
<Z213> .artificia1

<220>
<223> derivative of TB-B

<220>
<221> VL/TB-B R4GL
<222> (1)..(108)

<400> 11

Asp ITe val Leu Thr GIn Ser Pro Ser ser Leu Ser Ala Ser val Gly
i 5 10 15

Asp Arg val ggr Leu Thr cys Thr g}a ser Gln Ser val ggr Ash Asp

val val ';'r'p Tyr GIn Gln Arg 250 Gly Lys Ala Pro I‘I%fs Leu Leu Ile
5 7

Tyr ggr Ala phe Asn Arg ;yr Thr Gly val Pro Ser Arg Phe Ser Gly

ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile ser Sser Leu Glin Pro
65 70 75 80

Glu Asp val Ala gg1 Tyr Tyr Cys Gin ggn Asp Tyr Ash Ser ggo Arg

Thr phe Gly G1n Gly Thr Lys Leu Glu val Lys Arg
100 105

<210> 12

<Z211l> 245

<212> PRT

<213> artificial

<220>
<223> scFv , human-murine with artificial Tlinker

Seite 7



<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 Au d@dn 1
510 15  Leu Lys Ser Ay Thr Ala ser Val val Cys Leu Leu Asn Asn Phe Tyr
20 25 30 u Ala LyS Val Gn Trp Lys Val Asp Asn Ala Leu @ n Ser 35
40 45 d @‘%’s"ﬁg’%é&’a n Gu Ser Val Thr Gu G n ASP SerPGE/GHNEH0QIN Thr 50 55
60 Tyr ser Leu ser Ser Thr LE4iI-sTButxer Lys Ala Asp Tyr u Lys 65 70
75 80 His Lys Val Tyr Ala Cys Qu Val Thr HHs G n Ay Leu ser ser Pro 85 90
95 Mal Thr. Lys ser Phe Asn Arg Ay Gu Cys 100 105 <210> 15 <211> 105
<21221PRTB-&R213> human <220> <221> CH1 of human 1gG <222> (1)..(105)
<406%2215 CL ei(t2$5%0 VO ﬁg%%}slols PCT/ CH2006/ 000300 12013PC. ST25.txt Al a
Ser “Thf L\Q Rty P%ergé( al” Phe Pro Leu Ala Pro ser Ser LyS 1 5 10 15 ser
Thr<qme A2y Ay Thr Ala Ala Leu Gy cys Leu Val Lys Asp Tyr 20 25 30 Phe

ser Qu. Pro_ Val Thr_Val ser Tr;lg Asn Ser GI?{ Ala LeU Thr Ser 35 40 45 Gy
val 1 Llerypl PisE TBF oG IR 5eRVAMC 1980 3 n-Beresert @y }éuﬂl’&/r ser

Asp Arg val Thr Leu Thr Cys Thr gga ser GlIn ser val ggr Asn Asp
20

val val Trp Tyr Gln Gin Arg 250 Gly Lys Ala Pro kgs Leu teu Ile
35 :

Tyr ggr Ala Phe Asn Arg ggr Thr Gly val Pro Egr Arg Phe Ser Gly

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu GlIn Pro
65 70 75 B0

Glu Asp vail Ala E%T Tyr Tyr Cys Gln ggn Asp Tyr Ash Ser ggo Arg

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 GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
- 130 135 - 140

Sser 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 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 Val Thr Leu Thr Arg Asp 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 Gln Gly Thr Leu
225 230 235 240
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50 55 60 Leu Ser ser Val Val Thr Val Pro ser ser Ser Leu Gy Thr dn Thr

65 70 75 80 Tyr Ile cys Asn Val Asn His Lys Pro ser Asn Thr Lys Val Asp Lys
85 90 95 Lys Val GQu Pro LyS ser Cys Thr ser 100 105 <210> 16 <211> 108
<212> PRT_ <213> nurine <220> <221> VL/TBwt <222> (%) <400> 16 Asp
Ile Val MEP/13HI} Thr Pro Lys Phe Leu Leu Val Ser APET 00610"%3090 15 Asp
Arg Val Thr IIe Thr Cys Thr AkRaiFersdontser Val ser Asn Asp 20 25 30 \Val
Val gh & ] n Lys Pro Ay Gn Ser Pro Lys Met Leu Met 35 40 45 Tyr
ser Y &"PHE AS g Tyr Thr Ay Val Pro Asp Arg Phe Thr Ay 50 55 60 Arg
Gy Tyr Ay Thr Asp Phe Thr Phe Thr Ile ser Ser Val G n Ala 65 70 75 80

Au Asp Leu Ala VaI Tyr Phe Cys A n A n Asp Tyr Asn Ser Pro Arg 85 90 95
Thr< g y Thr Lys Leu Gu Ile Lys Arg 100 105 Seite 11 WO

200 3_31 hé PCT/C112006/000300 12013PC. ST25. t xt <210> 17 <211> 117 <212>
PRT<218213rtiflicisle <220> <221> VH TBW

<220 o )
<223> scFv, human-murine with artificial Tinker

<220>

<221> TB-BA

<222> {(1)..{245)

<223> VL(TB-B)-linker-vH{TB-A)

<4Q0> 13

Asp Ile val Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15 '

Asp Arg val ;gr Leu Thr Cys Thr éga Ser GIn Ser val ggr ASn ASD

val val ;gp Tyr GIn GIn Arg 250 Gly Lys Ala Pro hgs Arg Leu Ile

Tyr ggr Ala Phe Asn Arg Tyr Thr Gly val pro ggr Arg Phe Ser Gly
55

"ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 30

Gilu Asp val Ala g§1 Tyr Tyr Cys Gln ggn Asp Tyr Asn Ser ggo Arg

Thr Phe Gly GIn Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly G1y'
100 105 110

ser Gly Gly Gly Gly ser Gly Gly Gly Gly ser Gly Gly Gly Gly Ser
115 Y Y 120 12 y &l

Gin val 6ln Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly ATa‘
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 Met
165 170 175

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
180 185 190
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<222> (1)..(117) <400> 17 An lle dn Leu Val Gn Ser Ay Pro Qu Leu Lys
Lys Pro Ay Qu 1 5 10 15 Thr Val Lys Ile Ser Cys Lys Ala ser Ay Tyr Thr
Phe Thr H's Tyr 20 25 30 Gyl%tAm1ﬂp\hlLw;Gn/MaPH)GyLysGy
Leu Lys T, 35 40 45 @y Trp-Ile Asn Thr Tyr Thr Gu Pro Thr Tyr
Al a Asp Aég)zgﬁﬁt”m\%é 55 60 Lys GQu His Phe Ala Phe serl’q})é/(EH?@‘iﬂOW ser Ala
Ser Thr Val Phe 65 70 75 80 lZIQéiPCGS'FE5I r->e't Asn Asn Lea Lys Asn @ u Asp Thr

Al a Thr Tyr Ala Met Asp Tyr Trp
ay-§ SFGA'"Q Phelﬁg'pig@g g 3 3 gl e%‘?i 115 <210> 18 <211>
245 <212> PRT <213> artifici aI <220> <223> scFV, human-nurine with
artifici | i_nker <220ﬁ <221> TB-A hH4 <2%2|_> (%)) . .%45) <223> scFV

vL( 8 ILF'hIir@F %(H%' PE§Q)ASP<AL?60-£'"§ PE VAl “X®et Thr @ n Ser Pro Ser

ser Leu Ser Al a Ser Va Gly 15 10 15 Asp Arg Val Thr Leu Thr Cys Thr Al a
ser G n ser Val ser Asn_Asp 20 25 30 S “? % 2006/ 131013

PCTA AU 6 OG0 Y ﬁ"P@EST“?B V)E't“\gal‘; &Y r5¥yn Gn Arg Pro Ay Lys
Ala"Pro Lys Leu Leu e 35 40 45

4

val Thr val Ser Ser
245

<210> 14
<211> 106
<212> PRT
<213> human

L]

<220>

<221> ¢-kappa of human Ig

<222> (1)..(105)

<400> 14

Thr val Ala Ala Pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu GIn
1 5 10 15

Leu Lys Ser ggy Thr Ala Ser val ¥?1 Cys Leu Leu Asn Asn Phe Tyr

Pro Arg g}u Ala Lys val GIn ng Lys val Asp Asn 21a Leu Gln Ser

Gly ggn ser GIn Glu Ser gg] Thr Glu GIn Asp ggr Lys Asp Ser Thr

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 GIn Gly Leu Ser Ser Pro

85 S0 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
Seite 10



Tyr Ser Ala Phe Asn Arg Tyr Thr Gy Val Pro Ser Arg Phe Ser Gly 50 55 60
Arg Ay Tyr Ay Thr Asp Phe Thr LeU Thr Ile ser Ser Leu Gn Pro 65 70 75 80
Gu Asp Val Ala Val Tyr Tyr Cys Gn Gn Asp Tyr Asn ser Pro Arg 85 90 95
Thr Phe g‘y Jg" Thr Lys Leu GU Val Lys Arg Ay Gy Gy Ay 100 105 110
Ser P ‘V“é?% Ser Ay Ay Gy Gy Ser Gy Gy GRCWEH208e40030015 120 125
Gn VaI Gn Leu Val G n Ser Glzylmcasﬁmtm‘al Lys Lys Pro Gy Ala 130 135 140
Ser Val I‘y5€ Val ser Cys Thr_ Al a Ser P¥ é' he Thr His Tyr 145 150 155
160519GPS WRE XS & ¥riOVatT ARh F’ée TR EEUPr ?/Séfrﬁeé'yy eu Gu Trp Met 165 170
175 Gy Trp e Asn Thr Tyr Thr Gly Gu Pro Thr Tyr Al a Asp Lys Phe 180
185 190 Lys p Arg Phe Thr Phe Ser Leu A u Thr Ser Ala.Ser Thr Val Tyr 195
200S&rpEhr r@éifg &"MeTP'"TMa 4é3 ;ESLFTTh?YSsb?U A%b';ﬁép‘\S?hTWAl a Val Tyr Tyr Cys 210
215 220 Ala™Arg u Arg Ay p Ala Met Asp Tyr Trp Gy Gn Gy Thr Leu
225 230 235 240 Val Thr Val Ser ser 245 <210> 19 <211> 245 <212> PRT
<218 get 61k Eralvakztg>valc 889“@0%5‘7, Sﬁuﬁﬂnﬂgﬂﬁehemm $47 artificial |inker
<220> <2233 TB-A H70/ 72 S8Pte 13 w0 2006/ $31013 PCT/ CH2006/ 000300
12013PC. ST25. t xt <222> (1)..(245)

Gly gg1 His Thr Phe Pro ?ga val Leu GIn Ser ggr Gly Leu Tyr Ser

Leu Ser Ser val val Thr val Pro Ser ser Ser Lew Gly Thr Gln Thr
65 70 75 8

Tyr Ile Cys Asn val Asn His Lys Pro Ser Asn Thr Lys val Sgp Lys
85 20

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 Ile val Met Thr GIn Thr Pro Lys Phe Leu Leu val Ser Ala Gly
1 5 10 _ 15

Asp Arg val ;gr ITe Thr Cys Thr é}a Ser Gln Ser val ggr Asn Asp

val val ;rp Tyr &In Gln Lys Pro Gly Gin Ser Pro h§s Met Leu Met
5 40

Tyr ggr Ala Phe Asn Arg ;gr Thr 61y val Pro egp Arg Phe Thr Gly

Arg Gly Tyr Gly Thr Asp Phe Thr pPhe Thr I7e Ser Ser val GIn Ala
65 70 75 80

Glu Asp Leu Ala g§1 Tyr phe Cys Gln ggn Asp Tyr Asn Ser Sgo Arg

Thr Phe Gly Gly Gly Thr Lys Leu GIu ITe Lys Arg
100 105
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<223> scFV VL(TB-A)-1inker-VH(TB-A F70L/ L72R)

dn Ser

Pro Ser Ser

Leu Ser Al a Ser Val

Thr Cys Thr AIa Ser Adn Ser Val

Adn Arg
Arg Tyr

Asp P, he Thr

Val %ﬁ
d y 5
Ciyiﬁﬁs
Leu<Mab
Val Ser
Met .Asp
Tr p<ddie
As p<Ary
Met
Al a<%r

Pr
TW%
Leu Thr
T r Cys @n
é s LeU d U
Ry Ay Ay
@Gunieer Ay
Cys Thr Al a
Trp Val Arg
AsiiTekler  Tyr
V@ . TBL7)Phe Ser
éu Thr ser Leu
UAg Gy Asp

Adn
Val
dy
Al a
ser
dn
Thr

Asp
Lys
ser
Au
Ay
Al a
Ay
Leu
Thr
Al a

y Lys Ala Pro Lys Leu Leu Ile
31

AYNP Pro ser Arg Phe ser Ay 50

Il e Ser 13eLILSTENLRr O

Tyr
Arg
Ay
Val
Tyr
Pro
du
adu
Ser
Met

Ser Asn Asp 20 25 30 Val

35

65
Arg
Ay
Ser
Ay
H s
Leu
Al a
Ser
Al a
Ay

Asn
Ay
Ay
Lys
Thr
Ay
Pro
Thr
Asp
Asp

Ser
Ay
Ay
Lys
Phe
Lys
Thr
ser
ASP
Tyr

Pro
Ay
Ay
Pro
Thr
Ay
Tyr
Al a
Thr
Trp

<400> 19 Asp Ile Val Met Thr
Gy 15 10 15 Asp Arg Val Thr Leu
val Trp Tyr @n

40 45 Tyr Ser Al a Phe Asn
55 60 PGA/H2P4O030P Gy Thr
70 75 80 du Asp Val Ala
85 90 95 Thr Phe Gy dn
100 105 110 Ser Ay Ay Gy
115 120 125 Gn Val Gn
Ala 130 135 140 Ser Val
Tyr 145 150 155 160 dvy
Gu Trp Met 165 170 175 dy
ASP Lys Phe 180 185 190 Lys
Thr Val Tyr 195 200 205

Val Tyr Tyr Cys 210 215 220
Gn @y Thr Leu 225 230 235

Lys

24061!1\/&]8 T LVaIVaéefﬂﬂSéﬂ" 2% P$e|<ﬂel el W5 2@5)6’/'"@@01@1 WPCT/ CH2006/ 000300

120%3PC. ST25. t xt?

Thr val Lys

Gly Met

Gly Trp
50

Lys Glu

65

Leu GIn

Ala Arg

val Thr

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

<210>

ASsn

T
Y rp

-:Ile Asn

His Phe

Ile Asn

85

Glu
100

val

ser
115

Ser

18

245

PRT
artificial

20

ITe Ser Cys Lys Ala
20

val 1ys Gln Ala

40
Thr Tyr Thr Gly
55
Ala Phe Ser Leu
70
Ash Leu Lys Asn

Gly Asp Ala Met

ser

25

Pro

Glu

Glu

Glu

Thr
30

Gly Tyr Thr Phe

Gly Lys Gly Leu Lys
45

Pro Thr Tyr Ala Asp
60

Thr Ser Ala Ser Thr

75

Asp Thr Ala Thr

90

TYr

Tyr Trp Gly GlIn Gly
110

scFV, human-murine with artificial 1inker

TB-A H43
(1)..(245)

SCFv VL(TB-A)-1inker-VH(TB-A K43Q)

18

His Tyr
Trp'Met
Asp Phe
val Phe
- 80

Phe Cys
95

Thr ser

?Sp Ile val Met Ehr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
10

15

Asp Arg val ggr Leu Thr Cys Thr /zx"éa Ser GIn Ser val ggr Asn Asp

Seite 12 -



<211> 245 <212> PRT <213> artificial <220> <223> scFV, hunan-murine with
artificial |linker <220> <221> TB-A H70/72 <222> (1)..(245) <223> scFV
VL(TB-A)-1linker-VH(TB-A F70L/L72R) <400> 20 Asp Ile Val Met Thr A n Ser Pro
ser ser L Ogﬂmélf:’ser val Ay 15 10 15 Asp Arg,val Thr Leu Thr Cys Thr
Ala Ser @ A3 ser Asn ASP 20 25 30' Val Val TrpPOICHENGO®M Arg Pro
Gly LyS Ala Pro Lys Leu LeU |3128135SH3. 4%t Tyr ser Ala Phe Asn Arg Tyr Thr

Cevrbyel il S drdelTar&ie oY “Bborts st el val “ala vl Tyt Tyr

Cys @n Gln Asp Tyr Asn Ser Pro Arg 85 90 95 Thr Phe Gly Gn @y Thr Lys

Leu. G U Va Arg d y 10105 Gy dy dy Ay Ser dy
Ay ge@:\h %‘F HYAY y'*GITbI é‘;é, ‘gél ng 159 © 1’555&'" Wval dn Leu val @n
Ser Gy Al a GI u Val Lys Lys Pro Ay Ala 130 135 140 ser Val Lys Val Ser Cys
Thr Al a_ser Tyr Thr Phe Thr His Tyr 145 150 155 160 dvy Met Asn Trp
val A?;& &TBGTM'"/SM T—BtroAg §he y8r ey TuLls Bemopr et @65%{;?70 175 GI y Trp Ile Asn
Thr "Tyr Thr Gy GQu'Pro Thr Tyr Ala Asp Lys Phe 185 190 Lys Asp Arg Phe
Thr Leu ser Arg GQu Thr Ser Ala ser Thr Val Tyr 195 200 205 Seite 15 WO

2006M1 330 ¥31 P@w\g%zmamomwh ggn Asp Tyr Asn Ser §§° Arg

Thr Phe Gly GIn Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 ’ 1i0

' ser Gly Gly Gly Gly Ser GTy Gly Gly Gly ser Gly Gly Gly Gly Ser
. 115 120 ! 125 ‘ )

GIn 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 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

<21Z2> PRT

<213> artificial

<220>
<223> scFv, human-murine with artificial Tlinker

<220>
<221> TB-A H70/72
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12013PC. ST25. t Xt Met GQu Leu Thr Ser LeU Thr Ser Asp Asp Thr Ala Val Tyr Tyr
Cys 210 215 220 Ala Arg Qu Arg Ay Asp Ala Met Asp Tyr Trp Ay G@n Ay

Thr Leu 225 230 235 240 Val Thr Val Ser ser 245 <210> 21 <211> 245 <212>
PRT <213> 6;1 |f| jal <220> <223> scFv, human-nurine with artificial |inker
<220> <22iv> 6/ 77 <222> (1)..(245) <223> SCFV \R{TrgHMpeNG03M0er - VL( TB- A
A761/ S??G <400> 21 Asp lle MIBHQHBTZISMXG n ser Pro Ser Ser Leu Ser Al a Ser

VaI <gq2 11)561%26%[ Ar Thr Cys Thr Ala ser A@n ser Val ser
gs% §'\)/ fS"@ST V%Ftéa‘?y'jf%gdrﬁ nArg Pro Ay Lys Ala Pro Lys Leu
LeU<AMB :@5 40 45 Tyr ser Ala Phe Asn Arg Tyr Thr Gy Val Pro ser Arg Phe
Ser % A{ g/ e Thr u Thr Ile Ser Ser Leu
nAgh gle 6’31 7”5”: %%@ n éeﬁ Pﬁgpsef/ai '“Ai-%? %r Aﬁrse‘fy\i‘ﬂcﬁ Gn dn Asp Tyr Asn
ser Pro Arg 85 90 95 Thr Phe Gly dn Gly Thr Lys Leu u Val Lys Arg Gy
GI 1001051108er Ser Ay dy Ay Ay Ser Ay dy
yAEH W%é’la1 IS‘—EPZT)"'QL%S Tor Va$e‘"C¥W Bel V‘@%ISEG "hsnséfrp dy-Ala du Val Lys
Lys Pro Gy 130 135 140 er Val Lys Val "Ser Cys Thr Ala Ser Ay Tyr Thr

Phe Thr His Tyr 145 150 155 160
val val ;gp Tyr GIn GIn Arg Pro Gly Lys Ala Pro Lys Leu Leu Ile
40

Tyr ggr Ala Phe Asn Arg Eyr Thr 61y val Pro ggr aArg Phe ser Gly
5

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 ggn Asp Tyr Asn Ser Pgo Arg
85 9

Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
~ 7100 105 110

ser Gly Gly Gly Gly ser Gly Gly Gly Gly Ser Gly g1y Gly Gly Ser

Gin val G1n 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 17

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

Mmet 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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Seite 16 WD 2006/ 131013 PCT/ CH2006/ 000300 12013pc. ST25.txt Ay Met Asn Trp
Val Arg An Ala Pro Ay Lys Ay Leu Qu Trp Met 165 170 175 dy Trp lle
Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Ala Asp Lys Phe 180 185 190 Lys Asp Arg
Phe Thr Pgﬁ)iﬁn L@S Gu Thr Ser Ile Ay Thr Val Tyr 195 200 205 Met Qu Leu
Thr ser L VINEY Asp ASp Thr Ala val Tyr Tyr Cys 2RQI/GHXOEBIO300A & Ar g
Au Arg Ay Asp Ala Met Asp TE01TrQsGBytG n Ay Thr Lea 225 230 235 240

Val ]%L | Ser Ser, 245 <210> 22 <211> 245 <212> PRT <213> artificial
<220715< > scFv, human-nmurine with artificial |inker <220> <221> TB-A L46
<22221261)rrT( 245) <223> SCFV VL(TB-A L46R)-linker-VH(TB-A) <400> 22 Asp |le
Val <Mgt Hrtiftichaker Pro Ser Ser Leu ser Ala Ser Val Gy 1 5 10 15 Asp Arg
va|<§%g Leu Thr Cys Thr Ala ser An Ser Val ser Asn Asp 20 25 30 Val Va

Tr p<2gt QGchy GhimAN-guine 3oy dsts a1 Asakdeys Arg Leu Ile 35 40 45 Tyr Ser
Ala Phe Asn Arg Tyr Thr Ay Val Pro Ser Arg Phe ser Ay 50 55 60 Arg Gy
Tyr<§g% Thr Asp Phe Thr LeU Thr ile ser ser LeUdn Pro 65 70 75 80 Qdu
Asp_ Aleda YpbBYr Tyr Cys @ n A@n Asp Tyr Asn Ser Pro Arg 85 90 95

<222> (1)..(24%)
<223> scFv VL(T8-A)-Tinker-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

Asp Arg val ;hr Leu Thr Cys Thr é}a ser GIn Ser val ger Asn ASp
. 0 0

val val ;gp Tyr GIn Gin Arg Pgo Gly Lys Ala Pro h§s Leu Leu Ife
4

Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro ggr Arg pPhe ser Gly
50 ' 55

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glin Pro
65 70 75 80

Glu Asp val Ala §§1 Tyr Tyr Cys Gln gan Asp Tyr Asn Ser ggo Arg

Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg Gl
100 105 110

Gly Gly

~

]
—

o

ser Gly g1y Gly Gly Ser Gly g1y Gly Gly Ser Gly g1y 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 pPhe Thr His Tyr
145 150 155 160

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

g Phe Thr Leu Ser Arg Glu Thr Ser Ala Ser Thr val Tyr

. Lys Asp Ar
195 200 205
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Thr Phe Ay Gn @y Thr Lys Leu Qu Val Lys AAig dy Ay Ay Gy 100 105 110
Seite 17 WD 2006/ 131013 PCT/ CH2006/ 000300 12013PC. ST25.txt Ser Ay Ay Ay
Gy ser dy Ay Gy Gy ser Ay Ay Ay @y Ser 115 120 125 Gn Val dn
Leu Val dn Ser Ala Au Val Lys Lys Pro Ay Ala 130 135 140 Ser Val Lys
Val Ser \gOfpﬂﬁllﬂois Ser Ay Tyr Thr Phe Thr H's Tyr 1#8TA3Q0LBH0360 dy
Met Asn Trp Val Arg GI n Ala Praol@&q stystdy Leu Gu Trp Met 165 170 175 dy
Trp IIe Asn Tr Tyr Gu Pro_Thr  Tyr .Ala Asp Lys Phe 180 185 190 Lys
Asp"#r §1 L%Th‘" " AT TR AR S ‘i*HpCv%/ll Tyr 195 200 205

Met G u eu Thr Ser Leu hr ser Asp Asp Thr Ala Val Tyr Tyr Cys 210 215 220
Ala Arg Qu Arg Gy Asp- Ala Met Asp Tyr _Tr @y Thr Leu 225 230 235
240413/8r9 Tk "\Yél Gbeg éﬂa pL 33 A5@21>0">T?;3 szﬂ%B @15“‘1'23%3 PRT <213>

artiz%l cial <220> < > scFV, human-nurine with arti ial linker <220>
<221> TB-A L65 <222> (1)..(245) <223> scFV VH(TB-A R655)-1inker- VH( TB- A)
<4083 IBr Aep selreseval Met Thr G n ser Pro Ser ser Leu Ser Ala Ser val dy 1
5 10 15 Asp Arg 2493l Thr Leéu Thr Cys Thr Ala ser A n ser Val Ser Asn Asp 20
25 30

<210> 21

<211> 245

<212> PRT

<213> artificial

o220 i L .
<223> scFv, human-murine with artificial 1inker

L]

<220> . '
<221> TB-A H76/77
«222> (1)..(245)
<223> scFv VL(TB-A)-Tinker-vH(TB-A A76L/577G)
. <400> 21
asp Ile val Met Thr GIn ser Pro Ser Ser Ley Ser Ala Ser val Gly
1 5 10 15

Asp Arg val ;Br Leu Thr Cys Thr %}aVSer Gin Ser val ggr AsSn Asp

val val g;p Tyr GIn Gln Arg 250 Gly Lys Ala Pro kgs Leu Leu Iie

Tyr ggr Ala Phe Asn Arg ggr Thr Gly val Pro ggr Arg Phe Ser Gly

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu GlIn Pro
65 70 75 B0

Glu asp val Ala g§1 Tyr Tyr Cys Gln ggn Asp Tyr Asn Ser ggo Arg

Thr Phe Gly GIn Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

Ser Gly gTy Gly Gly Ser Gly Gly Gly Gly ser Gly Gly Gly Gly ser

Gln val GIn Leu val gIn Ser Gly Ala Glu val Lys.Lys Pro é1y Ala
130 135 149

ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
145 150 155 160
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Val Val

Tyr ser Ala Phe Asn Arg Tyr Thr
seite 18 WD 2006/ 131013 PCTI CH20061000300 12013pc. ST25.txt 5er Ay Tyr Ay
65 70 75 80 d u Asp Val

Thr Asp Phe. Thr Leu Thr
%039?/13(159/153 A n dn Asp Tyr Asn 5er Pro Arg 85PQUCHY06/HBE00Phe Gy
Lype1dwgs@syt@y Ay Ay 100 105 110 Ser Ay Ay

i?g (RER T
y

Phe Thr

Al a Val

Lys Val

T
Gln Gly Thr

Ser

Ay Mt Asn Tr Val

d yG}P’r pra [Lde ﬁ T T
LyS Asp Arg

Al a-Y&r §SIGA
240 Va

RQ ARhg WryPirs pe
? Val Ser Ser
artificial <220> <223> scFv,

T G ]
Thr Phe Ser

"3

Lys Leu GI u Vval

a nGLyeﬁewéF“ @"ﬁ % AE #%’% %erﬁ
r a Ser y

Il e Ser

Ay Vval

Ser Led dn Pro

r Thr
a Pro GI
g@ouﬂp’r "I’ﬁf’a
Leu A u Thr ser
Met Qu Leu Thr Ser Leu Thr ser Asp Asp Thr Al a Val
U Hp ThepSeryEler
<210> 24 <2
human-nmurine with artifici

Lys Ay

i

o

Ser

Egy“'% a
i's Tyr
Leu Gu
'Msapfﬁsp

a ser Thr

245

Trp Tyr An Gn Arg Pro Ay LyS Ala Pro Lys Leu Leu ile 35 40 45
Pro Ser Arg Phe Ser Ay 50 55 60

115 120 125 dn Va

Tyr
ahy \@n@ y
<212>

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
210 215 220

Ala Arg Glu Ar

225

val Thr val Ser Sar,

<210>
<?211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

245
22
245
PRT
artificial

s5CFv, human-murine with artificial Tinker

TB-A L46
(1)..(245)

scFv VL(TB-A L46R)-T1inker-vH(TB-A)

22

ésp Ile val Met ;hr GIn Ser Pro

Asp Arg val Thr Leu Thr

20

val val ;Ep Tyr GIn Gln

Tyr Ser Ala Phe Asn Arg

50

Arg Gly Tyr Gly Thr Asp

65

70

Glu Asp val Ala val Tyr

85

Thr Phe Gly Gln Gly Thr
100

Cys

Arg

TYyr

35

Phe

Tyr

Lys

Thr

Pro

40

Thr

Thr

Cys

Leu

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu
105

ser Leu
10

Ser Gin
Lys Ala

val Pro

Thr 1le
75

GIn Asp
90

val Lys

Ser

ser

Pro

Ser

60

ser

Tyr

Arg

Seite 17

Ala

val

Lys

45

Arg

Ser

Ash

Gly

ser

Ser

30

Arg

phe

Leu

Ser

g Gly Asp Ala Met Asp Tyr Trg Gly G1n Gly Thr Leu
230 23

val

15

Ash

Leu

Ser

GIn

Pro
95

Gly

240

Gly

ASp

Ile

Gly

Pro

80

Arg

Gly

130 135 140 5er Val
145 150 155 160

Trp net 165 170 175
Lys Phe 180 185 190

Val Tyr 195 200 205

Tyr Cys 210 215 220

Thr Leu 225 230 235
PRT <213>

al linker <220>



<221> TB-A L67 <222> (1)..(245) <223> ScFV VL(TB-A Y675)-1i nker-VH( TB-A)
<400> 24 Asp Ile Val Met Thr A n Ser Pro Ser Ser Leu Ser Ala Ser vVal dy 1
5 10 15 Seite 19 WO 2006/ 131013 PCT/ C112006/ 000300 12013PC.sT25.txt Asp
Arg Val Thr LeU Thr Cys Thr Ala Ser G n Ser Val Ser Asn As 20 25 30 Val
Val Trp WP 28643%¢Hh Arg Pro Ay Lys Ala Pro Lys Leu LQGT’HF’EO%@O‘HW 45 Tyr
Ser Ala he Asn Arg Tyr Thr GA20VEdc.#Pr26.8er Arg Phe Ser Ay 50 55 60 Arg Ay

Ser he_Thr. L Thr 1.l e_Se n.Pro 65 70 75 80 du
S‘Va\‘\gT ;%@P ($ rse’lryfm@%g%’éiﬁ ‘gynse,&s@yr%y ﬁyﬁy Pr'o Arg 85 90 95 Thr Phe
GIyGnnGIyThr Lys Leu Gu Val LysArgGIYGIyGIy Ply 105 110 Ser Gy

Ser er 115 120 125 dn
VaI G“tﬁ ¥ %@X" \k&H ‘@ G@e% %iyﬁ'fﬂé Ea?'r}él Pﬁ &y“ y Ala 130 135 140 Ser
Val LyS Ser cys Thr AI a ser Gly Tyr Phe Thr H's Tyr 145 150 155 160
Ay Met Asn Trp Val Arg Gn Ala Pro Ay Lys Ay Leu Qu Trp net 165 170 175
a ySﬁﬁﬂ lLys A@ﬁ: S'FﬁrcﬁFhﬂ'H\ﬂade‘Jj @Yu':[ rBhrTﬁPETFW *NSa{ p Lys Phe 180 185 190
Lys p Arg Phe Thr e Ser LeU A uThr ser Ala Ser r Val Tyr 195 200 205
Met Gu Leu Thr ser Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys 210 215 220
Al aGh Ye'GAan Arrp \%\S/yAmssm MIAd2 NP iﬂ%p'—YFyGTYTFpu @Wq;gm!ﬁ- Ay Thr Leu 225 230
235 240 Val Thrt ser Ser

Gly Trp I1e 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> 23

<211> 245

<212> PRT

<213> artificial

<220> . . .
<223> scFv, human-murine with artificial Tinker

<220>

<221> TB-A LB5

<222> (1)..(245) i

<223> scFv VH(TB-A R65S)-Tinker-vH(TB-A)

<400> 23 '

Asp Ite val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 : 15

Asp Arg val ;Br Leu Thr cys Thr gga ser Gln Ser val ggr Ast Asp

val val ggp Tyr GIn Gln Arg Pro Gly Lys Ala Pro hgs Leu Leu Ile
40

Tyr ggr Ala Phe Asn Arg Tyr Thr Gly val pro ggr Arg Phe ser Gly
55

seite 18



245 <210> 25 <211> 117 <212> PRT <213> artificial <220> <223> derived
fromTB-A Seite 20 WO 2006/ 131013 PCT/ CH2006/ 000300 12013PC. ST25.txt <220>
<221> VH TB- A DGGG <222> (1)..(117) <400> 25 dn Val @n Leu Val dn Ser
Gy Ala Qu Val s Lys Pro Gly Ala 15 10 15 Ser Val ‘ Val ser Cys Thr
Al a Ser ('9(92@9/#31? Phe Thr H's Tyr 20 25 30 dy Met PAVRIFPHORI Arg” G n
Ala Pro Ay Lys Gy Leu A u Tr2913met sTB5040 45 Gly Trp Ile Asn Thr Tyr Thr

Ady_d roT s s Gy Arg Phe Thr Phe ser
Leug W g”l’ﬂly'" LI¥ APS{EP F% I1e6g g 'h7§‘e§0 VB G u Leu Thr ser Leu
Thr ser Asp Asp Thr Ala VaI Tyr Tyr Q/s 85 90 95 Ala Arg Gu Arg Ay ASP
Ala{vet Asg 34 % }_/| hr Leu 100 105 110 Val Thr Val ser Ser
11581UA9R)Yab g %%@i o8 Eﬁf; A2 1> A8 %1 GCaf T%220>  <223> dri ved
fromTB-A <220>7<221> VL/TB-A 3F

Thr Phe Gly 6¢In 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
115 120 125

GIn 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 Pre 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 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 Tinker

<220>

<221> TB-A L67

<222> (1)..(245)

<223> scFv VL(TB-A Y675)-Tinker-vH(TB-A)
<400> 24

?Sp ITe val Met 'ghr GIn Ser Pro Ser igr Leu Ser Ala ser \lr?'! Gly

Seite 19 .



<222> (1)..(108) <400> 26 Asp Ile Val Met Thr G n Ser Pro Ser Ser Leu Ser
Ala Ser Vval dy 15 10 15 Asp Arg Val Thr Leu Thr Cys Thr Ala Ser A n Ser
Val Ser Asn Asp 20 25 30 Val Val Trp Tyr Adn dn Arg Pro Ay Lys Ala Pro
Lys Leu Leo Ile 35 40 45 Tyr ser Ala Phe Asn Arg Tyr_Thr GI§ V%@ Pro Ser
Arg Phe 3¥Q200p43108ejte 21 WD 2006/ 131013 PCT/ CH2006/ 0BBEEB*M8W1%pc. ST25. t xt
50 55 60 Arg Ay Tyr Gy ThrizaspedRBe25Thxt Leu Thr |Ile ser Ser Leu G n Pro

65 70 75 80 u Asp Phe a Val _Tyr. Tyr @dn An Asp Tyr Asn Ser Pro Arg
85 8t é%g ﬂrﬁﬁh'ee“dpv éa%ﬁ\iﬁh%e{%“ )El%ﬁq’éiﬁgx'}a‘l‘%%" Arg 100 105 <210> 27
<211> 108 <212> PRT <213> artificial <220> <223> derived fromTB-A <220>
<221> VL/TB-A V8 <222> 1)..(1082\ <400> 27 Asp Ile Val Met Thr A n Ser
Pr 0V&eya JEP LG & S 1) é’”%ﬁ%o\ﬂP’ leysyATay PED 1S flsgu I g val Thr Leu Thr Cys
Thr Ala Sef G n Ser Val ser Asn ASP 20 25 30 Val Val 3rp Tyr Gn Gn Arg
P40 Gy Lys Ala Pro Lys Leu Leu Ile Tyr ser Ala Phe. Asn Arg Tyr Thr dvy Val
Pr oTBS“eSe'ArAéaF‘H'@ S8 A9 YT 50T 55Y6 R AP %'S/AT%P"G SRTRKY Asp Phe Thr Leu Thr
Ile Ser“ser Leu @ n Pr 65 70 75 80

Arg Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 0

Glu Asp val Ala ggT Tyr Tyr Cys Gln ggn AsSp Tyr Ash Ser ggo Arg

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 eIn 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 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

Phe Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr val Tyr

Lys Asp Ar
d 19 200 205

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#6ln Gly Thr Leu -
225 230 235 L 240

val Thr val ser ser

245
<21D> 25
<211> 117
<212> PRT
<213> artificial
<220>

<223> derived from TB-A
Seite 20



AQu Asp Ala Ala Val Tyr Tyr Cys A n A@n Asp Tyr Asn Ser Pro Arg 85 90 95
Thr Phe Ay A n @y Thr Lys Leu Qu Val Lys Arg 100 105 <210> 28 <211> 117
<212> PRT <213> artificial <220> <223> derived from TB-A <220> Seite 22
WD 2006/ 131013 PCT/ CH2006/ 000300 <221> VH TB- AH43/70/ 71/ 73/ 77

12013PC. $1OH06431013200> (1), (117) <223> VH of TB-A W PHI/CH2006/000300

K43Q F70L/ S71T/ E73D/ S77G  <22Q813¢224T25\¥tTB- A H43/ 70/ 71/ 73/ 77 <222>
(1)..(117) <223> VH of TB-A with K43Q F70L/ S71T/ E73D/ S77G <400> 28 G n Val
Gln<§gu Val Gdn Ser Gy Ala Qu val Lys Lys Pro Ay Ala 1 5 10 15 Ser Val
Lys< gi SayTeuspebar Ala Ser Ay Tyr Thr Phe Thr Hi's Tyr 20 25 30 Qdy Met
Asn<Ze2p VAD. AAg7XA n Ala Pro Ay GAn Ay Leu Qu Trp Met 35 40 45 Ay Trp
Ile<€ﬁg %Er Tyr Thr Ay GQu Pro Thr Tyr Ala Asp Lys Phe 50 55 60 Lys Asp
Arg e r Leu Thr Leu Asp Thr Ser Ala Ay Thr Val Tyr 65 70 75 80 Met
G uslevalllhin Seu MaducTrheersaily A3p AspvallhrysAlgs Vab dllyraThyr Cys 85 90 95 Al a
ArglGd U Arg Gy Psp Ala Met ASP¥yr Trp Ay An X8y Thr Leu 100 105 110
Val Thr Val ser ser 115 <210> 29

ser val Lys gg1 Ser Cys Thr Ala ger Gly Tyr Thr Phe Thr His Tyr
5

Gly Met ggn Trp val Arg Gln ﬁga Pro Gly Lys Gly kgu Glu Trp Met

Gly Erp Ile Asn Thr Tyr ggr Gly Glu Pro Thr E%r Ala Asp Lys Phe
0 ’ +

1 t

Lys Gly Arg Phe Thr Phe Ser Leu Glu Thr ser Ala Ser Thr val Tyr
65 70 75 80

Met Giu Leu Thr ggr Leu Thr Ser Asp ggp Thr Ala val Tyr ggr cys

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

<220> )
<223> drived From TB-A

<220>
<221> VL/TB~A VB3F
<222> (1)..(108)

<400> 26
Asp Ile val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val ;gr Leu Thr Cys Thr é}a'Ser GIn Ser val ggr Asn Asp

val val ;gp Tyr Gin Gln Arg 250 Gly Lys Ala Pro Lgs Leu Leu ITe
4

Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val pPro Ser Arg Phe Ser Gly
' Seite 21



<211> 117 <212> PRT <213> artificial <220> <223> derived fromTB-A <220>
<221> VH TB-A H43/70/71 <222> (1)..(117) <223> VH of TB-A with

K43Q F70L/ S71T <400> 29 Gn Val An Leu Val Gdn ser Ay Ala Gu Val Lys Lys
Pro Gy Ala 1 5 10 15 ser Val Lys Val Ser Cys Thr Ala Ser Ay Tyr Thr Phe
Thr His WP2938130 gy Met Asn Trp Val Arg G n Al aPﬁTlgﬂéQ%/Oéf*ﬂyG y Leu
Au Trp Met Seite 23 WO 2006208FQ18r2PCI¥tCH2006/ 000300 12013pc. sT25. txt 35
40 45 @y Trp Ile Asn3Thr Tyr Thr Ay®@ u Pro Thr Tyr Ala Asp Lys Phe 50
55 60 Lys Asp Arg Phe Thr Leu Thr Leu Gu Thr ser Ala Ser Thr Val Tyr 65 70
75 By cNetryGcly Lidd Aldpr piizerrht-edu Tink Ser séspespu Tdih Wlea Val Tyr Tyr cys 85 90
95 6 Ala Arg Qu 100/0dy Asp Ala Met75Asp Tyr Trp Ay8G n @y Thr Leu 55 110
Val Thr Val ser Ser 115t <210> 30 <211> 117 <212> PRT <213> artificial

<228 2B adeniaved, f B8 A 24 Azn el TBoA
T A 66/A70/£3/e§(7r/5§ﬁ{2ﬂn giacin T2 PEoiarg

Thr phe Gly GTn Gly Thr Lys Leu Glu val Lys Arg
100 105

<210> 27

<211> 108

<212> PRT

<213> artificial

<220>
<223> derived from TB-A

<220>
<221> VL/TB-A V83A
<222> (1)..(108)

<400> 27

Asp Ile val Met Thr GlIn 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 ggr Asn Asp
: 25

val val Trp Tyr GIn Gln Arg Pro Gly Lys Ala Pro Lgs Leu Leu ITe
: 35 40 4

Tyr ggr Ala Phe Asn Arg Tyr Thr Gly val Pro ggr Arg Phe ser Gly
55

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile ser Ser lLeu GlIn Pro
65 70 75 ) 30

Glu Asp Ala Ala §§1 Tyr Tyr Cys Gin ggn Asp Tyr Asn Ser Sgo Arg

Thr pPhe Gly GIn Gly Thr Lys Leu Glu val Lys Arg
100 105

<210> 28

<211> 117

<212> PRT

<213> artificial

<220>
<223> derived from TB-A -

<220>
Seite 22



<222> (1)..(117) <223> VH of TB-A with
V11D A16&K43Q 066G F70L/ 571T/ E73D/ 577G VI93T/ L112S <220> <221> VH TB- A
H11/ 16/ 43/ 66/ 70/ 73/ 77/ 93/ 112 <222> (1) (117) <223> VH of TB-A with
V11D/ A16G K43Q D66G F70L/ S71T/ E73D/ S77G VO3T/ L112S <400> 30 G n Val G n Leu
Val G n 360 2006431813, GI u Asp Lys Lys Pro Ay Ay 1 5 PEULE20080p0308, | ys val
Ser Cys Thr Al a Ser r ThoiFaestolrtdd s Tyr 20 25 30 Gy Met Asn Trp
VaI<2A f‘ﬁﬂ;ﬁg}?ﬂ??w7®’ @¥n Ay Leu Gu Trp Met 35 40 45 Ay Trp lle Asn
Thr T ys Phe 50 55 60 Lys Gy Arg Phe
Thr Leu q”&“r[ﬁ‘%ngfmﬁ hﬁﬁw?ﬁ?m\bal Tyr 65 70 75 80 Met G u Leu
Thn£§e$ LCU Thr Ser Asp. ASP Thr Ala Thr Tyr Tyr cys 85 90 95 Seite 24 WO
200@/2 ‘31 @W@W@dbéoo 12013PC. ST25.txt Ala Arg Gu Arg Gy Asp Al a
ogﬁ Aquthq(;gqqtyo f0.JBr1:58p30/40% 105 110 Val Thr Val Ser Ser 115
<210> 31 <211> 245 <21 13> artificial <220> <223> Derivative of
TB-#00x228> <221> TB- A H_M48L/ F681 <222> (1)..(245) <223> TB-A Wth VL of

TB‘?naO-ﬂ ¥ I\&!ﬁga"?‘r&% nF.@ea'lGJh; Qlfg d:GLaQ yva%@sl %PJ‘Q 53_?491@? 31

Ser val Lys ga1 ser Cys Thr Ala ggr Gly Tyr Thr Phe ggr His Tyr
0

Gly Mst é?n Trp val Arg Gln ﬁga Pro Gly Gin Gly kgu Glu Trp Met

Gly ‘Srgp Tle Asn Thr Tyr ’Srfsn" Gly Glu Pro Thr gg}“" Ala Asp Lys Phe

Lys Asp Arg Phe Thr Leu Thr Leu Asp Thr Ser Ala Gly Thr val Tyr
65 70 - 75 80

Met Glu Leu Thr ggr Leu Thr Ser Asp Sgp Thr ATa val Tyr ggr Cys

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly Gln Giy Thr Leu
100 105 110

val Thr val Ser ser
. 115 -

<210> 29

<211> 117

<212> PRT

<213> artificial

<220>
<Z223> derived from TB-A

<220>

<221> VH/TB-A H43/70/71

<222> (1)..(117)

<223> VH of TB-A with K43Q/F70L/571T
<400> 29

GIn val GIn Leu val Glin 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 3¢

Gly Met Asn Trp val Arg GIn Ala Pro Gly Gln Gly Leu Glu Trp Met
Seite 23



Asp Ile Val Met Thr An Ser Pro Ser Ser Leu ser Ala Sec Val Gy 1 5 10 15
Asp Arg Val Thr Leu Thr Cys Thr Ala Ser A n Ser Val Ser Asn Asp 20 25 30

Val. Val Trp Tyr Gdn Gn Arg Pro Ay Lys Ala Pro Lys Leu Leu Ile 35 40 45
Tyr Ser Ala Phe Asn Arg Tyr Thr Ay Val Pro ser Arg Phe ser 50 55 60
Arg Gy ™WP2643K Asp Phe Thr Leu Thr Ile Sec Ser L@GT’@Hﬁ“WéB‘"BS 70 75 80
G u Asp Val Ala Val Tyr Tyr QZ81fHms@Sntdsp Tyr Asn Sec Pro Arg 85 90 95

Thr Phe A3 A n Ay Thr Lﬁ*% LeU G U Val Lys Arg Ay Ay Ay @y 100 105 110
ser dy Ay Ay Gy Ser dy dy Ay Ay Ser dy dy Ay Ay Sec 115 120 125
A ngWalrridine Led el TG nhsaily @y AoaTid myVallalass hywseiyro Ay Ala 130 135 140
Ser VaPlLys Val Sec Cy85Thr Ala Ser A $0Tyr Thr Phe Thr His Tyr 145 150 155
160 dy Met Asn Trp Val Arg A n Ala Pro Gy Lys Ay Leu Qu Trp Leu 165 170
175LysSpep @rd pr¥Ce00&/ 381088 FFCTHHF1IZ0Q6 @eP3HO vali2pl3PC. ST25. txt Ay Trp

Il e6Asn Thr Tyr Thr7@y GQu Pro Thr73yr Ala Asp Lys8Phe 180 185 190 Lys
Asp Arg Ile Thr Phe Ser Leu G u Thr ser Ala Ser Thr Val Tyr 195 200 205 Met
< uMéteH'lJ Gy $¢.rr ée%uLeIhrrmS%r/ﬁ%B A%%pﬂwwﬁl@ \@I @érc yr Cys 210 215 220 Ala
Arg Gu Arg G Ala Met Asp otyr Trp & y Thr Leu 225 230 235 240
Val Thr Val Ser Ser 245 <210> 32 <211> 245 <212> PRT

Ala Arg Giu Arg Gly Asp Ala Met Asg Tyr Trp Gly GIn Gly Thr Leu
100 10 110

val Thr val ser Ser
115

<210> 30

<211> 117

<212> PRT

<213> artificial

<220>
<223> derived from TB-A

<220>

<%%%> %E/TsuA ?11/16/43/66/70/73/77/93/112

< >

<223> VH of TB-A with V11D/Al6GK43Q/D66G/F70L/S71T/E73D/S77G/VO3T/L112s

<220>

<221> VH/TB-A H11/16/43/66/70/73/77/93/112

<222»> (1)..(11

<223> VH of TB—A with
V11b/A16G/K43Q/D66G/F70L/S71T/E73D/577G/vI3T/L112s

<400> 30 ’

Gin val Glin Leu val Gln Ser Gly Ala Glu Asp Lys Lys Pro Gly Gly
1 : 5 10 15

ser val Lys XST ser Cys Thr Ala ger Gly Tyr Thr Phe ggr His Tyr
Gly Met Asn Trp val Arg GIn Ala Pro Gly ¢In 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 Gly Arg Phe Thr Leu Thr Leu Asp Thr Ser Ala Gly Thr val Tyr
65 70 75 80

Met Glu Leu Thr ggr_Leu Thr Ser Asp Sgp Thr Ala Thr Tyr Tyr Cys
95

seite 24



<213> artificial <220> <223> Derivative of TB-A <220> <221> TB-A L_V83E

H V7I9A <222> (1)..(245) <223> TB-A with VL VB3E and vH V79A |inked by SEQ
ID NO 10 <400> 32 Asp Ile Val- Met Thr A n Ser Pro Ser Ser Leu Ser Ala Ser
Val Ay 15 10 15 Asp Arg Val Thr Leu Thr Cys Thr Ala Ser G n ser Val Ser
Asn Asp 20200883188 val Val Trp Tyr Gn A n Arg Pro d JCTGE2K0A00YG | ys Lets
Lets Ile 35 40 45 Tyr Ser A21PhesPsnt®r g Tyr Thr Gy Val Pro Ser Arg Phe

Ser 50-55 60 . A Tyr. Gy, Thr he.-Thy, Leu Thr Ile Ser Ser Leu
& B 9 637 et &Y ksl rartp G SHyfrch¥ G Gn Asp Tyr Aen
Ser Pro Arg 85 90 95 Thr Phe Ay A n @y Thr LyS Leu Gu Val Lys Arg Gy
GIyGIbI d 100 105 110 Ser dy Ay dy dy Ser dy Ay dy Ay Ser Ay

a y¥ay” g/5§érse’"115 Seite 26 WD 2006/ 131013 PCT/ CH2006/ 000300 12013

PC. ST25.txt Gn Val Gn Leu val Gn Ser Ay Ala Gu Val Lys Lys Pro Ay Al a
130 135 140 Ser Val Lys val Ser Cys Thr Ala Ser Ay Tyr Thr Phe Thr H's Tyr
145: 160 Ay Met Asn Trp Val Arg Gn Ala Pro Ay Lys Ay Leu Qu Trp
Met . 175 dy Trp Ile Asn Thr Tyr Thr Ay Gu Pro Thr Tyr Ala Asp Lys
Phe<21880 ak85FL981 Lys Asp 195 Phe Thr Phe Ser Leeuu G u Thr Ser Al a 205 Thr
Ala< r Mt Qu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys
210< 50Ny fg Y Arg Ay Asp Ala Met Asp Tyr Trp Ay G n @y Thr LeU

<220>

<221> TB~A H_M48L/F68I

<222>  (1)..(245) .

<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 ;gr Leuy Thr Cys Thr gga ser Gin Ser val ggr Asn Asp

val val ;gp Tyr GIn Glin Arg Pro Gly Lys Ala Pro kgs Leu Ley ITe
40

TYF ggr Ala Phe Asn Arg ;gr Thr Gly val Pro ggr Arg Phe Ser Gly

Arg Gly Tyr Gly Thr Asp Phe Thr teu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala §a1 Tyr Tyr Cys GIn Sén Asp Tyr Asn Ser ggo Arg
5

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
1135 120 125

GIn 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 1560

Gly Met Asn Trp val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Leu
165 170 175
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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

Li nker @R H F68L <222> (1)..(245) <223> TB-A Wth VL of TB-A and VH F68L
i nked by SEQ | D No: 39 <400> 33 Asp Ile Val Met Thr Gn Ser Pro ser ser Leu
Ser Ala SEOXHMYIBHYY 1 5 10 15 Asp Arg Val Thr Leu THCTER20864100380 3 ser @ n
ser Val Ser Asn Asp 20 25 30 1203Broy/a¥25tiet Tyr Gn Gn Arg Pro Ay Lys Al a
Pro e 4 VS e Tyr Thr Ay Val Pro
Ser G%gréﬁgegg J@‘"yw'ggh%%go%égﬁ”g" @@ﬁ@rﬂggﬁs rSA,EA’gep Phe Thr Leu Thr Ile
ser Ser Leu @n Pro 65 70 75 80 Seite 27 WO 2006/131013 PCT/ CH2006/ 000300
120]13PC._ST25. t-xt_. (4 a| Val T s, Gdn Adn Asp Tyr Asn Ser Pro
Arg‘l‘y% S@@ggslthﬂrrr Hheéi% %85;#”3“9‘ %‘?ﬂ XE@/%Eeﬁédaﬁ?? i Lys Arg Gy Arg Ay
Gy 100 105 110 Ser dy dy Ay Ay Ser dy dy Ay Ay Ser dy dy dy Ay

Ser 115 120 125 G n Val] G n Leu Val Glrp%eﬁ]GlyAlaGluVal Lys Lys Pro Ay
Al a1 50 158 AP Sk ) SEG LPAPS HR %& YA RTSEY @y Tyr Thr Phe Thr
H's Tyr 145 150 155 1 Gy Met Asn Trp Val Arg Gn Ala Pro Ay Lys Gy

Leu Gu Trp Met
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> 32
<21%> 245 '
<212> PRT
<213> artificial
<220>

<223> Derijvative of TB-A

<220>

<221> TB-A L_V83E H_V79A

<222> (1)..(243) ]

<223> TB-A with viL V83E and VH_V79A linked by SEQ ID NO: 10
<400> 32

Asp TIle val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala ser val Gly
1 5 10 : 15

Asp Arg val ggr Leu Thr Cys Thr g}a ser GIn Ser val ggr Asn Asp

val val Tgp Tyr GIn Gln Arg 250 Gly Lys Ala Pro hgs Leu Leu Ile
3 :

Tyr ggr Ala Phe Asn Arg ggr Thr Gly val Pro ggr 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 Glu Ala \élgl Tyr Tyr Cys GIn g(l)n Asp Tyr Asn Ser ggo Arg

Thr Phe Gly GIn Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

Ser Gly g1y Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

sSeite 26



165 170 175 dy Trp Ile Asn Thr Tyr Thr Ay Gu Pro Thr Tyr Ala Asp LYS Phe
180 185 190 Lys Asp Arg Leu Thr Phe Ser Leu GQu Thr Ser Ala Ser Thr Val Tyr
195 200 205 Met 210u Leu Thr Ser Leu T15 Ser Asp Asp Thr Alaa Val Tyr Tyr
cys 22 Aa Ag du Arg Ay Asp Ala Met Asp Tyr Trp Thr Leu
225 230 YaE2094%51005]" Thr Val ser ser 245 <210> 34 <2 ﬁc%ﬁl@%@b PRT
<213> artificial <220> <223>1E@:3P&7&tT25'et><®f TB-A <220> <221> TB-A

[ nedh V) S oY iab(si% e a0 T Ry QB R SR8 S e cer ser Leu

Ser Ala Ser VaI 1 5 10 15 Asp Arg Val Thr Leu Thr Cys Thr Ala Ser Gn

Ser Val 6/131013 PCT/ CH2006/ 000300
120%§ E’i Y%fsgfalcyg/ér?r'l’%ﬁ %%Ggi V-\@PA BioH @% F,ys Ala Pro Lys Leu Leu

IIe 5 40 45 Tyr éer Al a Phe ASn Arg Tyr Thr Gy Pro Ser Arg Phe Ser
Gy 50 55 60 Arg y Thr_Asp Phe Thr Leu Thr Ile Ser ser Leu Gn
ProG1BS‘“e‘FO‘\57'5T‘80V5‘$Aﬁ9/5éB ‘\}él PN %1 &D’S‘I"?b’ B SRy IrEMsta n Asp Tyr Asn ser
Pro Arg 85 90 95 Phe Ay @n y Thr Lys Lew UVal Lys Arg Ay Ay
dy d
y Glnyrp Tle Asn Thr Tyr Thr Gly Giu 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

Met Giu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys R
210 215 220

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly GlIn Gly Thr Leu
225 230 235 240

val Thr val ser ser
245

<210> 33

<211> 245

<2172> PRT

<213> artificial

<220>

<223> perivative of TB-A

<220>

<221> TB-A Linker_G2R H_F68L

<222> (1)..(245)

<223~ TB-A with VL of TB-A and VH_F68L Tinked 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 GIn Arg Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
Tyr ggr Ala Phe Asn Arg 'Srgsrr Thr Gly val pPro ggr Arg Phe ser Gly

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr ITe Ser Ser Leu GIn Pro
65 70 75 80
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100 105 110 Ser dy Ay Ay Gy Ser dy dy dy Ay Ser,dy dy Ay dy Ser

115 120 125 dn Val Gn Leu Val An Ser Ay Ala Qu Val Lys Lys Pro Ay Al a
130 135 140 Ser Val Lys Val ser Cys Thr Ala ser Ay Tyr Thr Phe Thr His Tyr
145 150 155 160 Gy Met Asn Trp Val Arg Gn Ala Pro Jdy Arg Gy Leu Qu Trp
met 165 MWB2M0PH3108 y Trp Ile Asn Thr Tyr Thr Ay Qu ﬁF%’Cﬁ%&“PW\So%I a Asp Lys
Phe 180 185 190 LYS Asp Arg L2d3ftusTPhexser Leu A u Thr ser Ala Ser Thr Val

Tyr -1 5 t u lLeu .Thr. ser w Thr_Se Asp Thr Ala Val Tyr
Tyr © géﬁi\%qz%% bE yrAlqgrAygs %-Eu[g;%\? 35 L'Er,&\ss i?lrag?\?eAﬁp%\sp Tyr Trp Ay Gn dy
Thr Leu 225 230 235 240 Val Thr Val Ser Ser 245 <210> 35 <211> 245 <212>
PRT_, <213> artj f%@ aB <220> <1223> Derivative of TB- <220> <221> TB-A
H_FEBL P88 ¢¥ 200671 3£91% i8] EXRd0e Vo0NT0C 15 3PC. STZS. t Xt <222>
(1)..(245) <223> TB-A with VL 6f TB-A and VH F68L |inked by SEQ I D NO: 10
<400> 35 Asp Ile Val Met Thr @ n Ser Pro Ser Ser Leu ser Ala Ser val dy 1
5 163‘1@3’%% WrVgG%ISEWWYh%% Fhyr Shy Semialy % Gr 6 geSer Val Ser Asn Asp 20
25 30 Val™val Trp Tyr d n Arg Pro Ay 1ys Ala Pro Lys Leu Leu Ille

Gin val GIn Leu val Gln Ser Gly Ala GTu 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 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 GlIn Gly Thr Leu
225 230 235 240

val Thr val Ser Ser

245
<210> 34
<211> 245
<212> PRT
<213> artificial
<220>

<223> Derijvative of TB-A

<220>

<221> TB-A H_K43R/F6BI

<222> (1)..(245)

<223> TB-A with vL of TB-A and VH_K34R_F68I linked by SEQ ID NO:1D
<400> 34

Asp Ile val Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Egr Leu Thr Cys Thr g}a Ser Gln Ser val sSer Ash Asp
30
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35 40 45 Tyr Ser Ala Phe Asn Arg Tyr Thr Ay Val Pro ser Arg Phe Ser Gy 50
55 60 Arg Ay Tyr @y Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu G n Pro 65
70 75 80 du Asp Val Ala Vval Tyr Tyr Cys A n G n Asp Tyr Asn Ser Pro Arg 85
90 95 Thr Phe Ay A n Ay Thr Lys Leu Qu Val Lys Ar €] 100
105 110 Se@2@sy3183 Ay Ay Ser Ay Ay Ay Ay Ser C—:.9 @%500@%9’3 y Ser 115
120 125 dn Vval @dn Leu Val ﬁ(ﬁgﬁ@l’sj'ﬁycxﬁl a Gu Val Lys Lys Pro Ay Ala 130
135 140 ser Val Lys Val Ser s Thr _Ala ser Ay Tyr _Thr Phe Thr His Tyr
145 Vek(yais gpl?@(]" G@ ¥ Hvetrg ﬁ' L%W%\rpgocgf bphlefdley Lys Ay Leu u Trp
met 165 170 175 Gy Trp IT'e Asn Thr Tyr T Gy GQu Pro Thr Tyr Ala ASP Lys
Phe 180 , 185 190 Lys Asp Arg Leu Thr Phe Ser Leu GQu Thr ser Ala Ser Thr
Val Tyyrser‘ma POASDB Y TWruGheMalrire se@r ArsuPEhpeséty Asp Asp Thr Al a Val
Tyr Tyr’OCys 210 215 220°° Ala Arg Gu A Gy ASP Ala Met Asp Tyr Trp Gy G@n
Gy Thr Leu 225 230 235 240 Val Thr Val Ser Ser 245 Seite 30 WD
200@&93:11@13er05/ Thi2 066 IFHR0BO0Le]l 20 3PE. SBT2%Rrt kéu GRR2PO> 36 <211> 245 <212>
PRT 83<213> artifici dP <220> <223> Perivative of TBB8A <220> <221> TB-A
H F68A

Glu Asp val Ala val Tyr Tyr Cys GlIn Gln Asp Tyr Asn Ser Pro Arg

85 90 93

Thr Phe Gly GlIn 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 _ ‘ 1

Gin val GIn teu 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 Ash Trp val Arg Gin Ala Pro Gly Arg 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 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 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> 35
<211> 245
<212> PRT
<213> artificial
<220>

<223> Derivative of TB-A

<220
<221> TB-A H_F6BL
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<222> (1)..(245) <223> TB-A Wth VL of TB-A and VH F68A |inked by SEQ ID

NG 10 <400> 36 Asp Ile Val Met Thr G n Ser Pro Ser Ser Leu Ser Ala Ser Va
Gy 15 10 15 Asp Arg Val Thr Leu Thr Cys Thr Ala 5er G n 5er Val Ser, Asn
Asp 20 25 30 Val Val Trp Tyr Gn Gn Arg Pro Ay LYS Ala Pro L LeU Leu
I1e 35 A03W6A3P13Ser Ala Phe Asn Arg Tyr Thr Gy Val Pﬁ’T’SHgg)lﬁm%\% Phe 5er
Ay 250 581)60(28A)rg Gy Tyr d woiBrec.Asps.Bre Thr Leu Thr Ile Ser Ser Leu G n
Pro< 70L) 754 G u Asp Val Al a Val Tyr, Tyr s Gn Gn Asp Tyr Asn Ser
Pro‘i\?%: BBB‘éd”@g VLTRF 8RR Etﬁ%yVFéFﬁS‘qu“kﬁ rbyLééq Ef\éu\‘%l@ Val LYS Arg Gy Gy
Gy 400 105 110 ser Ay Ay Ay Gy Ser dy Ay Ay Gy ser dy dy Ay
Ay Ser 115 120 125 Gn Val Gn Leu Val G n_ Ser GI¥ Ala Qu Val Lys Lys

Pr o A8P VL1121 16 WS'L‘?IBGl‘?ﬂ@e'"E}’é"P RA ig_'yée‘\/éle‘"?é'la stg'-hﬁ Wa 5er Ay Tyr Thr Phe
Thr "His Tyr 1457150 155 160 d§y Met Asn Trp Vaﬁ Arg Gn Ala Pro Ay Lys
Gy Leu u Trp Met 165 170 175 Gy Trp Ile Asn Thr Tyr Thr Gy GQu Pro Thr
TyrAAPdwﬂéﬁibgf PHe Thr ggs T8% sery §1MSEr Atld ZraAThASPhe Ser Leu G u Thr Ser
Al a ser Thr Tyr 195 200 205 seite 31 006/ 131013 PCT/ CH2006/ 000300
12013PC. ST25. txt Met G u Leu Thr Ser Leu Thr ser Asp Asp Thr Ala Val Tyr Tyr
Cys VaR M1 2rrd D20GInAGEN Arg FBouGAr gysGhya Rsp ‘Alsalavetenngpe Tyr Trp Ay A n dy
Thr Leu 225 230 235 240 4fal Thr Val ser Ber 245

Tyr ggr Ala Phe Asn Arg Egr Thr 61y val pro ggr Arg Phe ser Gly

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile ser Ser Leu GIn Pro .
65 70 ' 75 80

Glu Asp val Ala §§1 Tyr Tyr Cys Gin ggn Asp Tyr Asn Ser ggo Arg

Thr phe Gly GlIn 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 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 Ash 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 Sar 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 J g 238 235 240

val Thr val Ser Ser
245
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<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/ F7COL |inked by SEQ ID NO:10 <400> 37 Asp Ile Val Met Thr
G@n Ser Pro ser Ser Leu Ser Ala Ser vVal Ay 15 10 15 As Val Thr LeU
Thr cys TP 2085/4318Br G n Ser Val Ser Asn Asp 20 25 30 PQHFH%QFMQ?%’Tyr dn
Gn Arg Pro Ay Lys Ala Pro Lyikmustsutkt e 35 40 45 Tyr Ser Ala Phe Asn
Arg Thr Ay val Pro Ser Arg Phe ser Ay 50 55 60 Arg Ay Tyr dy Thr
Asp<%%§ E Leu Thr Ile ser Ser Leu Gdn Pro 65 70 75 80 du Asp Val Al a
Val <Zwe Torr Cys G n A n Asp Tyr Asn Ser Pro Arg 85 90 95 Thr Phe Ay Gn
d y<33p largifieia@ u Val Lys Arg Ay Ay Ay Gy 100 105 110 Ser Ay Ay Qy
Gy Ay Ay dy Ser dy Gy Ay Gy Ser 115 120 125 dn Vval dn
Leu.:%ﬁ (aela“;&rwgoyﬁl a AU Val Lys Lys Pro Ay Ala 130 135 140 ser Val Lys
Val Ser Cys Thr Ala ser Ay Tyr Thr Phe Thr His Tyr 145 150 155 160 Seite
32 2006/131013 PCT1C1120061000300 12013PC. ST25.tXt Ay Met Asn Trp Val
Arg ﬁA,lBaA y Lys Ay Leu Gu Trp net 165 170 175 dy Trp Ile Asn

Thr<xya Td . 2y5 u Pro Thr Tyr Ala Asp Lys Phe 180 185 190
<273> TB-A with VL of TB-A and VH_F68A linked by SEQ ID NO:1Q

<400> 36

Asp Tle val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

ASp Arg V§1 Egr Leu Thr Cys Thr gga Ser Gln ser val ggr‘Asn Asp

val val Tgp Tyr GIn Gln Arg igo Gly Lys Ala Pro hgs Leu Leu Ile
3

Tyr Ser Ala Phe Asn Arg ggr Thr Gly val Pro ggr Arg Phe Ser Gly
50

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala g?T Tyr Tyr Cys Gln ggn ASp Tyr Asn Ser ggo Arg

Thr phe Gly GIn 6ly 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 Gly Gly Gly ser

GIn val Gin teu 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 Asp Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
, 180 135 190

Lys Asp Arg Ala Thr Phe Ser Leu Glu Thr ser Ala Ser Thr val Tyr
195 200 205
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Lys Asp Arg Val Thr Leu Ser Len GQu Thr Ser Ala ser Thr Val Tyr 195 200 205
Met Qu Leu Thr ser Leu Thr ser Asp Asp Thr Ala Val Tyr Tyr cys 210 215 220
Ala Arg Qu Arg Gy Asp Ala Met Asp Tyr Trp Ay Gn @y Thr Leu 225 230 235
240 Val Thr Val Ser ser 245 <210> 38 <211> 245 <212> PRT <213>

artifici aV02805(4301%223> Derivative of TB-A <220> <22PSTHRE2NSMOBH.  <220>
(1). (245) <223> TB-A Wth VLIZ013KBsA2anst VH_ F?OL Ilnked by SEQ | D NO: 10
<400> Thr G.n ser ser Ala ser Val Gy 1
408, 3%, 98 o) olhe BB, R0 Tl 8 BRI el Vel e A a2
25 30 VaI Val Trp Tyr Gn An Arg Pro Gy Lys Ala Pro Lys Len Len Ile 35

40 45 Tyr ser AI n Arg Tyr T r Prqg Ser Arg Phe ser Ely 50 55
%@ XQEIC\j éyyi\?@ AT PIE ] %%ﬁr\(“l@@ -@U r Len Gn Pro 65 70

é G n Asp Val Wal Tyr Tyr s Gn Gn Asp yr Asn ser PPro Arg
Thr Phe Gy @dn @y Thr Lys Leu Gu Val Lys Arg Ay Gy Gy Gy 100 105 110
sei Vel 38" ¥p! X506 1013 PCT/ CH2006/ 000300 12013PC. ST25.txt ser Ay Ay Ay
Gy ser dy Gy y Ay Ser Gy Ay Ay Ay ser 115 120 125 dn Val dn

Leu Val @n Ser Ay Ala G Il Val Lys Lys Pro Ay Al a
<210> 37
<211> 245
<212> PBRT
<213> artificial

<220>
<223> Derivative of TB-A

<220>

<221> TB-A H_F68V/F70L
<222> (1)..(245)

<223> TB-A with viL of TB-A and VH_F68V/F70L Tlinked by SEQ TD NO:10

<400> 37 .
Asp Ile val Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val ggr Leu Thr Cys Thr g;a ser Gin Ser val ggr Asn Asp

val val Tgp Tyr GIn GIn Arg zgo Gly Lys Ala Pro kys Leu Leu Ile
3 , 5

Tyr ggr Ala pPhe Asn Arg ggr Thr Gly val pro ggr Arg Phe ser Ggly

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr ITe Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala v?1 Tyr Tyr Cys Gln gAn Asp Tyr Asn Ser ggo Arg
8

Thr phe Giy GIn Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
Y 100 Y 105 Y 9 11%

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly ser Gly Gly Gly Gly Ser
115 120 125

GIn val G¢1n 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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130

135 140

ser Val
145 150 155 160 Gy Met Asn Trp Val

Lys Val

Ser cys Thr Ala ser Ay Tyr Thr

met 165 170 175 Gy Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr

Phe
Tyr

Tyr cys 210 215 220 Al a Arg Gom3sArgrds, yxiAsp Ala Met Asp Tyr Tr

al_Thr. Val
Ml ey PR 12
9 Gly Arg Gly Gly ser Gly Gy Gly Gy Ser dy Ay Ay Gy
0> 40 <211> 245

hr

RroTE s 353 7Py el &9 &
(). (20) <a00>

er

art

180 185 190 L
195 ¥BA310s03101

225 230

Fﬁr %r@lﬂ %g%gsrh r<“2‘¥23§h 'T@{

PCT/ CH2006/ 0

ASP Arg Phe Thr

Leu Ser

Leu A u Thr

Ser

Phe Thr H's Tyr

Arg An Ala Pro Ay Lys Ay Leu Qu Trp

Tyr Al a Asp Lys
Ser Thr Val

t G u Leu Thr Ser Leu Thr Ser AspPﬂgﬁ:H?H‘?ﬁ’OAWﬁ“Val Tyr

35 24

"5

00 12013pc.s

245
Le%z%

<210> 39 <211> 20
¥9L &@RLi nker

Gy Gn dy
<212>
<222>

<212> PRT <213>

FRyocHt ES)SW Beispe-¥34PHAD 2006/ 131013

t xt

Lys Asp ﬁgg val Thr Leu Ser Leu Glu Thr Ser Ala Ser Thr val Tyr
5

Met
210

Ala
225

val Thr val Ser Ser
245

215

200

Arg Glu Arg Gly Asp Ala Met
230

<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

<400> 38

gsp Ile val Met ;hr GIn ser Pro

Asp Arg val ggr Leu Thr Cys Thr

val val Trp Tyr GIn Gin Arg Pro

35 40

Tyr Ser Ala Phe Asn Arg Tgr Thr
50 5

Arg Gty Tyr Gly Thr Asp Pha Thr

65 70

Glu Asp val Ala g?1 Tyr Tyr Cys

Thr Phe Gly ggg Gly Thr Lys Leu

Asp Tyr ;gg Gly GIn Gly Thr Leu

VH_F70L

Ser

Ala

25

Gly

Gly

Leu

Gin

Glu
105

Ser Leu Ser

10

ser GlIn.ser

L.ys Ala Pro

val Pro Ser

60

Thr Ile Ser

75

Gin
90

Asp Tyr

val Lys Arg
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Ala

val

Lys

45

Arg

Ser

Asn

Gly

saer

ser

30

Leu

Phe

lLeu

sSer

Gly

val
15

ASh
Let
ser
Glin
Pro
95

Gly

GlU Leu Thr Ser Leu Thr Ser Asp Asp Thr A]s val Tyr Tyr Cys

240

Tinked by SEQ ID nNO:10

Gly

ASp

Ile

Gly

Pro

80

Arg

Gly



<220> <221> TB-A <222> (1)..(245) <223> ESSA105 <400> 40 Asp lle Val Met
Thr G n ser Pro ser Ser Leu Ser Ala Ser val Ay 1 5 10 15 Asp Arg Vval Thr
Leu Thr Cys Thr Ala Ser G n ser Val ser Asn Asp 20 25 30 Val Val Trp Tyr
Gn Gn Arg Pro Ay Lys Ala Pro Lys Leu Leu Ile 35 40 45 Tyr Ser Al a Phe
Asn Arg ﬂ/'quepﬁ/,m@ Val Pro ser Arg Phe ser Ay 50 SgCE’%HZ%PGOO@(&/ Tyr Gy
Thr Asp Phe Thr Leu Thr Ile nglgﬁfstgmtﬁin Pro 65 70 75 80 du Asp Va

Ala Val _Tyr Tyr Qys Gn_Gn r Asn_ser Pro Arg 85 90 95 Thr Phe Gy

1G ﬁerOé“GG)}V'ISﬁV qjy’ssﬁ?_"e@ﬁﬂy\ﬂly SSHr 513(3“%3’@9“ »ysay 105 110 Ser Ay Qy
Gy Gy Ser Gy Ay dy Gly Ser Ay Ay Gly Gy Ser 115 120 125 Gn Val
Gn Leu val Gn Ser Ay Ala Qu Val Lys Lys Pro @y Ala 130 135 140 Ser Va
LysGVaN%éﬂn Py VF‘HrGNg % &y @y eraﬁh Y{MSTFH“P fHysATyr 145 150 155 160
Glyl\/b Asn Trp Val Ar n Ala Pro G ys Gy Leu Gu Trp Met 165 170 175
Ay Trp Ile Asn Thr Tyr Thr Ay AU Pro Thr Tyr Ala ASP Lys Phe 180 185 190
LysS#s palALys Paé Sk CQPhahSeylalser @yuTyrhithis @he Alha ﬂ;t-srTWhr Val Tyr 195 200 205
Vet 21u0 Leu Thr set>Beu Thr ser AsﬁsAsp Thr Al aa VaPo Tyr Tyr Cys 215 Ala
Arg Gu Arg Gy Asp Ala Met Asp Tyr Trp Ay Gn Ay Thr Leu 225 230 235 240
Sei &y Bbt WEh 21066{%3&1@1311?@1&%30?%/ 10/3:01:1),7) Leﬂ.Zﬂ]}B‘:fl% Ba25. t xt

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
180 185 190

Lys Asp Arg Phe Thr Leu Ser Leu Glu Thr Ser Ala Ser Thr val Tyr
195 200 205

Met GTu 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 Trg Gly GIn Gly Thr Leu
225 230 23 240

val Thr val ser ser

245
- <210> 39
<211> 20
<212> PRT
<213> artificial
<220>

<223> Tinker

<220>

<221> G2RLinker
<222> (1..20
<400> 39

Gly Arg Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
1 . 5 10 : 15
Gly Gly Gly Sser

20

<210> 40

<211> 245

<212> PRT

<213> artificial

<220>
<223> TB-A scFv antibody
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Val Thr Val Ser Ser 245 Seite 36

WO 2006/131013 PCT/CH2006/000300
12013PC.5T25.tXT
<220>
<221> TB-~A
<222> (1)..(245)
<223> ESBALQS
<400> 40

Asp Ile val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1

Asp Arg val Thr Leu Thr Cys Thr gga Ser GIln ser val ger AsSh Asp
20 0

val val ;gp Tyr GIn GIn Arg 250 Gly Lys Ala Pro kgs Leu Leu Ile

Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
© 50 55 . 60

Arg Gly Tyr'G1y Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 30

Glu Asp val Ala §§1 Tyr Tyr Cys Gln ggn Asp Tyr Asn Ser Sgo Arg

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 Gln 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 17

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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WO 2006/131013 PCT/CH2006/000300

12013PC.STZ25.EXt
val Thr val ser ger
45
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