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

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

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

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

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

ot her pr@nltmbb@mmta@ﬁya@ww@ynasrmVas imdenieakid apldl) -6, 1L-8, and IL-1,
(11) rel easg ol SSmtibx JEtabbopraleboases and (1) gRghpoul ation of the

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

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

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

i ncl udi ng-°ERFd ¥:§ﬂl§éa%%§x§ﬁ85 Eﬁ?qsheunat0|d arthritis (RA), |nflannatory
bowel disorders including Crohn's disease and ul cerative colitis, sepsis,
congestive heart failure, 10 asthrma bronchiale and nmultiple sclerosis. Mce

transg nic for hunagagNFa E%og%ce hi gh | evel s of TNFa constitutively and
devel g a spont aneo ve polyarthritis resenbling RA (Keffer et
al . 1991, EMBO J., 10,4025- 4031). TNYa is therefore referred to as a pro-

15 inflammatory cytw&héﬁk necrosis factor alMaa (rsrajowivel | established as key
in the p %%Qe§§5éasch§‘ég uhi ghy | r%l‘i r@@%u%ri?é%nﬁ%ﬁﬁgﬁ and debilitating

di sease characterise % dol articu ammti on and destructi on,
With syst@rkig RisHse fbﬁQG‘u%“%’\?%l%s éﬁ&lnﬁyl%ﬁsselaﬁ%llc*lé‘tg i gue. RA also leads to
chronke symowiads iankll aseedfhanes wiit hrefspensenio phagresisi em to articul ar

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

TNFa 25 BIFBERPHY H5e nt §n%rp BWWJ&L@%BE‘J( eﬁ&ﬁ"%‘?ﬁs%ﬁﬁerl ng fromRA, they
reduce i M.l aneltdlon, (1PAPr BedlsydPpt OPsS-802) retard joi nt damage (McKown et al .

(1999), Arthritis ResumiA2iNtd04r ¥2082d by the cleavage of a
i;; 25 precursor transmembrane protein (Kriegler, et al. (1988)
Cell 53: 45-533), 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. (1986), Nature 320:584; 0ld
30 (1986), Science 230: 630). These complexes then bind to
receptors found on a variety of cells. Binding produces

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

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



Physi ol ogically, TNFa is also associated wth 30 protection from particul ar
infections (Ceram . et al. (1988), Imunol. Today 9:28). TNFu is rel eased by
macrophages that have been activated by |ipopolysaccharides of G amnegative

bacteria. g% fbghsio3NFot appears to be an endogenous rreﬂg]?éﬁfoo@@oo%ntral 35
i nportance involved in the devel opment and pathogenesis of endotoxic shock

associated with bacterial sepsis (Mchie, et al. (1989), Br.

J.Surg. 76: 670-671.; Debets. WD 2006/ 131013PCT/ CH2006/ 000300 3 at aI
(1989), Second Vienna Shock Forum p. 463-466; Sinpson, at al. (1989) Crit.
Care din. 5 27-47;, \Waage et al. (21987). Lancet 1: 355-357; Hammerle. et
al . (1989) Second \/ enna Shock Forum p. 715-718; Debets. at al. 5 (1989),

Crit. Car 7 - , Infect. D s.

161: 982- 9%7% %Jh]“ ‘9571 f“?‘g”%ﬁ’ aﬁﬁrg&m‘ﬁleurcéégg‘gg bfe]sz 170) .

As with otaﬁéifa‘é‘?% 959%5 TRER A2 KR ST GEeh 18RRI to play a key. role in
the central nervous AOQlsiyst enypbém ofadisatdears eneiadfdoatmeddry and aut oi nune

di sorders Qi pt Qfem &Oyévél%%@mwchggw&f Plefyl QJEesl%%hﬂ@aﬁitg
Qui | I ai n-Barre syndronme and mfﬁgh heni a gravi s, I N degeneratlve di sorders

of the %eF\?S&lga%ﬁtpé’ﬁ]taWﬁ:l daFigeR PREr rr%k?@"@“ (i}ios]@%ls‘éo Par ki nson' s di sease
and 15 Huntgngtiosd sndeseaser PNRamas diseadawyolivetudimgdi sorders of rel ated

egener at Lo ST o pona by e T IR IR ophi ¢ | at or

g [ di [ [ sitis phi

sclerosis* 291 ¢l B?W%I]yéiﬁrsgﬁ(%if}/ égc&)ér?*ngagrfjﬁnl %jd&rs%? 20 to the nervous
system i rwl:ludlwattnaanmluctlbv atersimj ucyngestiitve spirtalfasbexk,i njury, and

3\;1 rOEelo as,mﬂ;?1 bronchi€patdnll ﬁu]bﬁzﬁn'éOEB%rJﬂFa Mi@&@tﬁqng@éﬂl@mmtolryddl sor der
i'ch anong_of her ers._can aus ra cLio i ncl udi ng

Epst ei n- Bgrgr ]tmmafn #&kgg%m Y hl% C'Legﬁg hep [Lé%vgr\ﬁes s. Hepatitis
causes ac@fd 1155‘0@109 ﬁf Fmﬁiﬁa@ﬁéhs’d rﬁetsﬁéuﬁm‘t%lpoémrtwpar region, followed

by fi brOSIrsta:tlﬁlﬁllitdngA PROfFe@SstOdl. 1991, EMBO J., 10,MEasean nediate cachexia

in cancer, C [oF:] ity.and nortality (Tisdale MJ. 30
(2004), Lan e5 bgrc % ch %%O g%?efgg&g%g 4 2B The key role

pl ayedlfby TeNEa Oirﬁi’f F&J‘Fﬁfﬁ-tnleon cel lul ar i mmune. responses-and-the pat hol ogy
of many di seases hasTied ﬂsonbﬂmaveiéaest‘alﬂorshautagdm'ﬁus dfe TNFet. TNFa is an

i mpor t ant gxh@&r{e%l\eh%emy%@am G 32 Qﬂlp&fi&%de pCaFd LI vENend i sk for increased
frequency gd severit C|IEI callg |fest§d i nfections, |n particul ar

re-activat hllo?a‘il&@eﬁ%sﬁﬁfﬁeF tfsdieSiang Pyne° 66%?11 61 3BEHCH2006/ 000300 4
possi bl y dnfigamypdtsios bnel|dedicmygciimuction wofsteypdphaympsondediyel i nati ng

di seases aadeheald mfa@-&ié%’ %nd fatigue. RA aXde 16hass:PlnFda ant agoni sts
desi gned for th%t ?Et of Tl\LFa nmedi at.ed di seasges are anti bodies or 5

ant i body 1‘S|yn°Vl spé’& f‘l'”(‘:aq I e%‘f noE TRIeE: 35%1%%ereby block its
functi on. a'-Fh‘éC‘Eﬂs% 6RrhhtageTRAE Rans SG@I?@%C'EH@@ shewfeaERdt a bl ockade of TNFa
can rever develf ect gNaht4tdFbaddtin THER tie|dydbRgaTetieasasdin [ L-1, GW CSF,

| '—6 IL- 8200851100, 004 &ULES: 8 LiSBM8 ng 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 also assoclated with

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

35 importance involved in the development and pathogenesis
of endotoxic shock associated with bacterial sepsis

(Michie, et al. (1989), Br. J.Surg.76:670-671.; Debets.



10 destruction (Feldmann et al. (1997), Adv. |Inmmunol. 1997: 283-350).
Ant i bodi es directed agai nst TNFa have been proposed for the prophylaxis and
treatment of endotoxic shock (Beutler et al. (1985) Science: 234,470-474).

The 15 usewef2eisigiINFa anti bodies in the treatnent of PR IS
di scussed by Bodner et al., 1993, (Critical Care Medicine, %0%%546 1993),

Wherry et al., 1993, (Critical Care Medicine, 21:436-440) and Kirschenbaum et
al. ,1998, (Critical Care Medicine, 26:1625-1626). 20A nethod for treating a
neur odegenerati ve di sease in a human by adm ni stering an anti-TNFa

nmonocl onal anti body or a TNFa bi ndikng fragnent thereof has been disclosed in
1JS2003147891. W0149321 teaches the use of TNFa bl ockers 25 including anti

TNFa antiQ@@l@ﬁé%@%%)r,e%cg'ﬁ&”\ﬂleg%gs%%% %gb_%,eg)_dill Qrgess caused by TNFa. It

provi des a net r treati ng:‘gsal I'sorders by administering a TNFa
ant agoni stimopen30a7510 di £&Ylodedtvaratsusikt ndy df/ 30/ M#76€l onal and
engi neer e¢k aft.i hpeli’Bs denect eid agaiItst; Thkwacrltdeiet producBbpn, conpounds

conpri si ng.thel use | gé@Ql Ccin ~718;: Debets. Aptipodies useful for

t her api es o%&T&}ég&?[rleadi%gtogg |seat§e§71§re713$ua enseit er_ nonocl onal 35 '
ant i bOdi e& {G7AB) Chtiod fees %Eifi-h%ﬁlg%l%"rﬁéwt’eE%%ﬂ%@y fFoth-a natural source,
usual | y a(mnese, Jorirefagineted lant ddpdisds. RVmdgakteal ei t her correspond to

nat ur al | yu%@)208?4%3%91@!3@2{3@1%99@. 00300 5 occurring antibodies in that
- t

t hey conprise fu engt h" heavy and l'i'ght chains, or tqQ the Fab fragnents
that can al so be gedér &y F56Mm pEdalr &Y S5RS bIdFRs ¥y 3346t eol yti ¢ cl eavage,
or to singden chawm tSChlagnd i lEydirese whettdencdnfradgmentsisof t he vari abl e heavy

ang |1 GhtoChak (o nacor: Linkeh DNcpopisakiaane B,
eavy 1)1 t [ IS varil

dotmai ns. %Soﬂfgﬁ}"ﬁu?éﬁ%ﬁn??ﬁ%ﬁse?a? 'i ﬁﬂgﬁ‘éﬂferfﬂ &uggﬁ@%munt of human-1ike
10 sequeneeseronlian GuitlilbbuyBarreofyedrdnec rradseybsthenizormeatibed "hybri d"

anti body, anii&h d6QEMIHag €6 CONIraBt s I@YitABSHOfvaushdpBfer ,9G  and vari abl e
regi ons nmmat C‘lhl ng tzble sequences of an Panlkmal ant i bodg i_.n st cases nurine
includ ?he zc}‘l erds .Par

: . . d .
ant i bodi es Wi th ssi're sp%%???’m ty. THgse vérslea%? eanlds regi ons can then

be fUrBhefurddagten' s clibeedre Torels aispi LAyotweda inygizaidertinan -ant i-body by
nmut agenesss,relakeatd iigehnd af "dhenastsedanansdt badylel nidindang al t ernati ve
appr oach, | y cant i |.ndi rtions,. | . the conpl enentary

det er mi ni %%é}rcea%gﬁls@i?’cﬁ&%%ﬁgg?/%%t%t%ﬁ’e %bageglicons of a nouse anti body
are conbi Fed WPy fdeareihoiiesdfisy HvahTatibddyerfesulting in a

" CDR- gr af $&idroans) bodymuscular dystrophyhnes!|wosidl aantn biodiveseagai nst - TNFot

have bgencdaser Lbehd st Beehr 1Qk: Alitny Meages: &t rabin 087,25 (Hybridom
6: 305-311) describe nurine ponocl onal’ anti bodi es agai nst ieconbi nant TNEIl a.

Shi manot og%‘itealsp?&@%ﬁ?,oﬁin?ﬁj}ﬁﬁ%g9“16&?8 §-17:311-318) describe the use of
muri ne, nonocl onal aepbbiliies isganeidterTRIFE 18 jartedeimilagmendot oxi ¢ shock in

mce. 30US581 94588t 56hO8E Sarditlyl oMie CRirAiBELEs can be caused by
viral infections, including Epstein-Barr, cytomegalo-

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

TNFo can mediate cachexia in cancer, which
causes most cancer morbidity and mortality (Tisdale M.J.

30 (2004), Langenbecks Arch Surg. 389:299-305).

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

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



anti bodies and their use in treating pathol ogi es associated with the
presence of TNFa. " The use of anti-TNFa anti bodies in the
treatment of RA and Crohn's disease is discussed in 35 Feldnman et al.(1998),

(Transpl and agos@syoy oceedi ngs 30: 4126-4127), Adorini e (Trends in
| munol ogy TQday 18:209-211) and in Feldmann et al., EG@CH’ZOO%/%'%M

2006/ 131013PCT/ C112006/ 000300 6 1997, (Advanced | nmunol ogy 64:283-350). The
anti bodies to TNFa used in such treatnents are generally chineric

ant i bodi es, such as those described in 1355919452. US20003187231 di scl oses
humani sed anti-TNFa 5 anti bodies with at |east one non-human CDR region that
have i nproved binding characteridtics. Furthernore, in the International

Pat ent Application WO 92/11303, reconbi nant anti bodi es, including

CDR- gr ap¢ el bait Pt @8 sks peilideng omdpRFaemrcd dysetewed. Rankin et al .
(1995) , &y (1Brbtish ol seRheunmiiohogy: 341384 342) describe the use of such

CDR-grafted anti badi es, i the at nent _of . W9211383
di scl oses a recon&%aﬁ%?%@%&%%@ 96}%55?? Szé%rf@i%g(% specific for TNFa

that i stirerirpadmertomit FEFenmechatpdriicleoras st PPBERPHEE7OChTNFI, hTNF3 or 15
101. 4, am¢idddyt eachestt hehdy eduet finiapdplse Tokasatdl anti bodi es in diagnosis

and/ or Y ﬁf TNEa- ted disaorders.. ._ . Anpong the specific
i nhi bi t%llr’]%e%& ak tlﬁgt ﬁ%gc&gogécghnee u(S:s%mgrgr%}téLl F§F%V%} *abl e onl y recently, a
20 nonoeP&ifa haghiheeni Ehdfors OLRakese &ft IBHY @i FR¥REF agai nst TNFa

(i nfli xérpdrtsRaett ciate &Y + Camrac ofic Zaripgr add@asdehns a-lohnson) has

denonst gat ckinical _eff] | t : RA (Elliott et al.1994,
Lancet (gbzf%%iogtgél'lgth E/hn%aq%tgxgr%(%l%gﬁélé)ggaﬁgte%%ﬁtgﬁ% & 25 Rheunmatism 41:
155201 583 LT UCKE PR X ERAATHRR &Y 86 - dbhbHat r A%®d B RPLal efficacy in the

t Feat nen?9f288hesd)nf | ammat ory bowel disorder Crohn's disease (Baert at al.

1999, Gastroenter ahLegyodikh 42222&d 2220020249 -disehoses the treatment of
30 hepatiti drg#ni stration,of a anth-TNFa ant '5 itgogg_{glsuch as inflixinmab.

s hy.a
0864287%5%%’55%%% & PTEAMERE S R heGrarsgite Cang ssoci at ed di seases
wi t h anshockNREeantdarbeti ®k. | (ACBaUI $ry-anekl 234 -4 TOP5 Theand D2E7. 35D2E7

( Adalsi g@by)s, adrhunme anticbEiea MDROE epadtmmti bodyedrAlRbot t) has. been
devel opgl(lj to.treat RA grgjy (grotapnn' S dlaaeas§9é3m%%§g§l Celltech is

ock 1s discusse er et cdl Care
Medicine, 21:441-446,1993), Wherry et al.,1993, (Critical
Care Medicine, 21:436-440) and Kirschenbaum et al, ,1998,
(Critical Care Medicine, 26:1625-1626).

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

= WO00149321 teaches the use of TNFu blockers
e 25 including anti TNFu antibodies to treat neurologic and

' related disorders caused by TNFoa. It provides a method
for treating sald disorders by administering a TNFx
antagonist.

WO03047510 discloses various kinds of

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

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

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



WD 2006/ 131013PCT/ CH2006/ 000300 7 devel opi ng CD2571 (EP0626389), a humani sed
nonocl onal anti-TNFa I g4 antibody to treat Crohn's di sease and CDP870, a
humani sed nonocl onal anti TNFa anti body fragnent to treat RA. The | ocal

adm ni str aky id 5 antibodies for treatnent of I rders is
di scl osed ih:\(p%gg%%gl?%&& Many singl e chalﬁlgﬁ@gﬂgﬂ?@s (scFvs)
were generated against a nultitude of different antigens, in particular
because they can be easily selected for high. 10 binding capacity using

t echni ques such as for exanpl e phage display or ribosone display. Mreover,
scFv anti bodi es can be produced in mcrobial systens which are associ ated
with fewer costs conpared to the pPoduction of therapeutic full-length

anti bodi es. 151 n addition to conventional extracellular and in vitro

appl i cat imrrsm@mthavélaﬂ s@ beeh shegressprddey fuskdldmgthi ntracel | ul ar
appl i cat i;ons( Y grhtae 250000050 128205 A)n 1952803 cofiut der Naur at
al . 2002 JB(YJ 22 277(47 45(575 450§ [t)rug Di scov 20
Today. 153'GC255: BE-"9687; fJ?Péfhé‘étWé% @taiopiﬁse&yaam%qu ntracel | ul ar

anti gens @m@‘abeemnjé@ebmpﬁck chaigeswialptimdizselhedeim expression of

functi Qnafra%ﬁgﬁés'osf Lk &aeﬁawet B@Hy iamet abidd thaih NeQJieREl i ty, and tendency
to forma r&g% For thi in vivo screening systens 25 for scEiv
ant i bodi €¥° WAPERT de 2pBFR T Hl e%ol ubl e and stabl e under reducing
conditions typical Berht Heeavyt padeliaitarhaing vénaerantidogy nucl eus,

cytopl asrﬂoxﬂ@a\igeb&%t&ﬁ@ca&smlrhxbﬁ@\@x@@ﬁa U agnah@@ancal led "Quality
Control" s ém%le‘lsr%%u?n %lﬂf de I\/aur ﬁ/é%] {n 30 FEBS Lett.

508: 407- 4 Ru% o (<10 VU =T - (11'15 -224) and have led to
the |déntffefqu@aFP%nlfbfanpaliiﬂhﬂsﬁlyallByo“%“ﬂt%bllécaweﬁomm e%ScFv franmewor k
s\equence5caflqredsunybmur'p@ﬁmo(d\ﬁl)oaﬁ%ﬁ%)nprﬁﬁg kenpoie, these frameworks show
except i ongl 1%%&8@?3%?1%&& ﬁ_:hf and d;f’ ﬁ%ﬁé”? %O%Eaﬁéééﬁﬁﬁ apg, sol ubi Ity

propertles a SO un nat ura 1'Zing tions in he extracel | ul ar

envi r onnetfiduepeR &t taﬁeé%lﬂfaévaaitélb%yrbulapﬁ%’ﬂi CaPeANM T ® 20061131013PCT/ C
H2006/ 000300 bbibeheritbathpriypertdespdaidnsia € Thate ftaniebiabl e hi gh

produgki %g&i‘oﬁ&déar@&@leﬁn@@ﬁrttﬂ%ea@alﬁd Body }:ferc%ﬁigex%lse -once directed agai nst
speci fic ant,igens, lied | oc and systemcally as protein

t her apeut 708+ g r?a?“é’?i:ﬁ?aja%ufllﬁﬁrarbteﬁi ﬁé ®$Hot'h scFv anti bodi es and
Fab fragnia&ﬁtdsngltpcaoﬁhna@mlﬁe@”f ahtibahyt Eﬁnayﬂ‘a b@dabiserﬂaackethe Fc part that
I's recogniggadaby, tdey FEhé %&&atgah @indﬁ@ogaia%nsw;c_he asne. g. natural killer.
cells, the go not .ev anti, Ooenq§5|% di at. eglcyt otoxicity 10

( ADCC) an G846 o g? ov(?kélg E(’J?X|°é£'| F{}Edfer £6 i nding to

Fc-r eGept XA O8A b ﬂlald(g%tartiﬁéﬁowy are combined withleclzameerle is a need for
new, effest |aVﬁu1f1@;[ mtebo@nt ikediesnd Gm bhectH-gabmesd” f or TNFa- associ at ed

di sorders, % gs RA, particularly treatnents that can 15 provi de sustained,
control | €d ther by local admnistration with a | ow degree of side
effects. The presentPresAiEloAnptRRAlGes 2t HodVEY Pa¥snPe®t ti ons and net hods
for ef f ecddseeibad comhenuole breatMenterobtialf., af®Iory processes of

acthriti s ands:Qthers. ’éblgamao d@eék%@%@aﬁgrr&%&wﬂapat hophysi ol ogi cal
nmechani sms lbgﬂgartl cul ar va Al |

.
publ i cat i GHEPEAEES é‘fgéﬁﬁﬁ%é%ecgfgéﬂa$terT§ﬁFﬁ a?‘gmﬁg‘%%yeﬁ ncor por ated by
ref erenceali.n 1PRgi (Imomnpteqy Le25prscloSdie3bf) dhectieribeonse :
Hence, itof swaigen@nakloidechtobodes iaguentd aprkoiprovi de a stable and

sol ubl e ZI%'P{%@?%%& n%@rcé;?ﬂéj%hogﬁrir\’%%' ve, which specifically binds TNFa in

vitro an odi pent saj d anti body derivative
30 Us591 452 discloses anti-TNFa chimeric

antibodies and thelr use in treating pathologies
associated with the presence of TNFa.
The use of anti~TNFo antibodies in the
treatment of RA and Crohn's disease is discussed in
35 Feldman et al.(1998), (Transplantation Proceedings
30:4126~4127), Adorini et al., 1997, (Trends in
Immunology Today 18:209-211) and in Feldmann et al.,



30 is an scFv antibody or Fab fragnent. Now, in order to

i npl ement these and still further objects of the invention, which wll

become nore readily apparent as the description proceeds, said antibody or
anti body devo ¥ab/iesi s manifested by the 35 features th Tgh O@g@rl ses a

| i ght chain variable domain being or derived fromthe se [[&HE E?OI D NO1
that is conbined with a heavy chain variable donmain being or 9 derived from
t he sequence SEQ ID NO 2, wherein in the case of a derived sequence said
sequence has at maximumup to 5 changes within the framework of said VL
domain - and/or at maximumup to 9 changes within the framework of 5 said VH
domai n. A preferred efrbodi nent of the present invention is said
anti body or antibody derivative, wherein one or nore am no acid changes are
i ntroduced9dt &ivaofcethBuposilbgpn@t [i263tAB0 X r direwerkibogietetabl y at one to or

mor € pOS'Tﬁ\iE@%sé@H@ﬁ%@Qhfﬂﬁé@‘th@@csgra%pg@ﬁeﬁﬂ@ypeﬁirﬁéﬁ@s 4, 46, 65, 67 70,

and 83 of [ or t on e p03|t| ons sel ected
fromthe a&&&ﬁﬁ&/ﬁs’t ﬁ&cfﬂoasﬁt SRS efcrfg 82@%§99%§3§?68 70, 71, 72, 73, 76,
77, 79, 93 and 112 852908 LOFR glb rekii sw. ovbs éﬁl&r@npﬁﬁeﬂ’rﬁbkwﬁ"%t | east one of the

conver si ghgibsadss mtﬁna@me@@ta@ﬁed Rheseidn IoDrRSEEY{d2 MBa8 for VL and/or SEQ
ID NO4 for VH, an

efera 13 conversions in total are
present . NSt l%‘?%?verda%m/dmga Bglé ‘ﬁ%&é%xfﬁ ngD [3% P50 dérivatives conprises
a VI dondihe éhteiratdegabriad e8EQD iNatiomilf) 92/41%3.domai n of the sequence
or derivegdchhpmdhe asegpencs, SEledallN@ 2pR-Yradt ¥ mnoal@i the sequence SEQ

I D NO 11 and 0 f fhe ence QLD q the VH domain of
the anti bo Cl%%c l#q: tiqr%egente firlﬁq'/cen 3 % g%n I% SFi %glg élomsu n of SEQ ID

1, ¥ n @%Feﬂerb—f e@‘ éﬁwlﬁéﬁt3ﬂ?€’4vﬁ4%ecﬂ@?ééb? stftPeﬂlls\?eaff rom SEQ I D NO 2
st h t hatsuchecpheplfakani e batii posint ikas Gfedtmechas@ed.t o ei t her al ani ne, :

| euci ne, isoleucine KN iLign e Loy VH are optional.
scFv antibodi es of Wﬁgﬂlﬁa?’ glséigeegg?v@éncﬁmﬁg@%w %ﬂl@lﬂ“é}lgl& SEQ I D NO 33, SEQ

i NO: 34, SBFH s ?}@“‘—l@E@ EBeRBE 55 FoanNEEGRD kb‘%e?‘l In

anot her prefhetiedweribedhorentioodl tandippdg efRET, NUENTT,0mTHEP do:ant | body or

anti beey 1@@”4Va§ﬂd/%t' %e&'@@s@%%%@ﬂ@oﬁ@dd@% Y thikhe VL sequence SEQ ID
35 NO 1 ang#) g seauence %‘%P N?h %OHQ{J ses atl east one amino acid
resi due tHatCPE ConVert B P at"téds 8?1@361‘0 EBREFS2E°T esi due present
in the .X3soudeesponding CDR of the VL sequence SEQ ID NO 5 and/or the VH

sequence SEQ D No: Gmfg 3@ !s;l;)eéi@1%5lnhlbn_tors of TNFeNtRatuch preferred
enbodi e t the resent ||1¥en Lan wesal ant i b%@/ or antl body derivative

ec \% val a
at 5 | east” one the , Vii CDR2 or Vii
CDR3 1% é@@@é%@l@irt @ht“ﬁ%“c?ofﬂpléééﬁrdh’@iaﬁgam@qw ﬂh@equl?dsequence SEQ ID NO'5
and/ or t heaVYhit seguencer SE@QmbD, NEm2aae™pECedddNE. 6. Most
pr ef er abl t Qr d 0 es the foll ow ng
VLM se %éﬁgf‘é&c%#ﬁﬁ%’%’n Jg%ﬁé%é fr %%%fé%%%%c‘i%%é VL SEQ 1D
NO 8/ VH ﬁélpg:mrg he treatment of Elllott et al
a 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.
1899, Gastroenterology 116: 22~28.)
US22002037934 discloses the treatment of
30 hepatitis by administration of én anti-TNFa antibody such
as infliximab.

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

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



VL SEQID NOI/VH SEQ ID NO9, 15VL SEQ ID NOI/VH SEQ ID NO 25, VL SEQ ID
NO I /VH SEQ I D NG 28, VL SEQ ID NO: 12VH SEQ I D NO 29, VL SEQ I D NG 26/ VH SEQ
ID NO 30, . VL SEQ ID NO 27/V14 SEQ I D NO SO 20In another preferred

enbodi ment whg ,body or antibody derivative of the j nt| on has
specificity to0 utrlrde{g TNFoc. Preferably, antigen bindi n?ﬁgﬁi‘?%@ﬁ %1 zed by
a Kd of t 100 nMor less. Mrxre preferred is an antibody with a Rd of 10 nM
or.less, and nost 25 preferred of 1 nMand | ess. Antibody derivatives
according to the present invention are fbr exanple Fc fusions, toxin
fusions, fusions to enzymatic activities, different formats such - as

m ni bodi es, di abodies, |inear antibodies, single chain 30 anti bodi es,

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

Anot her piRkenpesy alpect (ﬂPdG@GB@gﬁ,S%nhuinﬁhVﬂ’ﬁd QBnb@lcﬁlaS_CFv ant i body whose

VL and \/g1 do%b&lsieq;% ggg%gedgft %Q %er ;b}:&g ddIE é in a VL-1inker-VH

35 sequence arran as t he sequence SEQ ID
NO. 10. O@Pp870, a umanlse#\ﬁ%ﬁnﬁéﬁo%‘bf&éﬁeﬁ[\l%ﬁéﬁ-b@wthe present invention
is a softfraamehbody wdentver. fimem SEQ LBnNQ ratIBnAYs s3ueh an anti body can

be obt gl naq_%llgégﬁyé a%%”@?{eg‘tnt?%’ﬂdofof% ﬁggdt(ﬁ dg%fl esss nmut ations in either

5 franme Sequences.  Prefer the scF7 anti body has
the sequeleelsEes | NBROOYLB5ERE) | D NO 21, 8EO ID NO 22, SEQ ID NO 23, SEQ
ID NO 24, SEQ | D N@a8¢, si$i5Qel EnN@ 3311150 dsD (BEF38), «8E@ | D NO 34, SEQ ID

NQ: 35, Eé% 'Pa‘é'%%al%@ 4 N1 Blae Ye §E@félf%nN0a§§l afngpher preferred

obj ect of th present 1 nvention Is r%ment comprising a VL domain

that is f&’?s%&ctlbalf ReceyRst Ry Fé@llﬁ‘-‘n 36‘161%13’ pa%hain, and a VH
domai ot hatndisgf caedtitty thinCHechloimies eficla dwudan émpaner eby the two

fusi on po} paw@& e ibsennegt alg,y ﬂaréda;te@r chayn disul fide bridge.
Still |na ﬁg as%nc%the nti_body gr# derlvalve t he

ant i body 3% é he® fieP Sﬂt”? W@ﬁf’ 0 séfs gBe1TeE Fr%hem cally

modi fi ed. asHegipkes ernitthi lﬁwmt icontal sumppredi deshs DRAIRT ivaqeence encodi ng any
of the anﬁﬂelggggggl@rfuamtj_&m agﬁmlie‘ges of the present invention, as well

as a cll50n| ng or expresgkon.vector contai lnl i.ng sgrac%lseqég&ce I n addition,
a suitable host cel FPtFanstornmed Wh™s guence i S provided, which
preferent%%ﬂW%Fro applications, scFvs have also been successfully

used for intracellular applications (Wérn et al. 2000,
JBC, 28;275(4):2795-2803; Auf der Maur et al. 2002, JBC,
22;2777(47) :45075~45085; Stocks MR, 2004, Drug Discov
20 Today. 15;9(22):960-966); hence, scFvs directed against
intracellular antigens have been developed. In general,
_ intracellular expression of functional scFvs is limited
by their ihstability, insolubility, and tendency to form
N aggregates. For this-reason, in vivo screening systems
N 25 for scFv antibodies, which are particularly soluble and
stable under reducing conditions typical for the
intracellular environment (e.g. nucleus, cytoplasm) have
been successfully developed using a so called “Quality
Control” screen (W00148017; Auf der Maur et al. (2001),
30 FEBS Lett. 508:407-412; Auf der Maur et al. (2004),
Methods 34:215-224) and have led to the identification of
particularly stable and soluble scFv framework sequences
for such purposes (W003097697) . Furthermore, these
frameworks show exceptional expression levels and
35 enhanced stability and solubility properties also under
natural, oxidizing conditions in the extracellular
environment. Hence, these favourable biophysical and



25 is E. co/i, a yeast or a manmalian cell. Furthernore, a nethod for the
production of the antibodies or antibody derivatives of the present
invention is provided, conprising culturing of the host cell transforned
with the Lng any of said 30 antibodies or ant tives
under con%ﬂgﬂi‘é?@%at all ow the synthesis of said antlli)cglggﬂzc?rg@g}mbl@body
derivative, and recovering said nolecule fromsaid culture. Preferably, said
met hod provi des an scEv anti body or Fab fragnent purified fromE. coll.
35Anot 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
12 for in vitro diagnostics, and/o¢ as a pharnmaceutical. This use is
particularly preferred in the context of any TNFa rel ated condition. The
present igiveAthOiklabsopencierpassesl A b iapaphsiciebleaiphi Sing an anti body or

ant i body rdh?é?{yda 190 qf he, PLESENL ﬂh%§%n5fl%dd? 95’%%&&%' on with a

phar nace ceptable carrier pi enf, said conposition
to be use‘@o&s arﬁ"ﬁ?&dcéﬁ%‘lﬂsq SPeEhELT PEALARM, &P W@%@gcl ated di seases.
10In a fLmddbenyaﬁtht thetquieashy danypebtedn Preavpeesica ¢anbi nation

t t b th t
preparat i E): ‘F“Pa[f %Iihggvf&h&% EPQQQ’ 93! %BEh &CBG Qﬁﬂﬁ’&&'e%ea § the presen

inventio second conpou I's not an antibody or
ant i body *‘ff@rﬁ%ﬂ%sgp%lcﬂn&rﬁﬁ Wllliﬁ?ﬂ%ﬁnémﬁqﬁéﬁ'aspect of the
present iragntherrd pervediar ieonprigiingdt e {NAFserpmencerentodi ng an sckv

ant i body mno'ep@e&r%%%ﬂtaé rgvgnt hQE‘ufaﬁ_ mﬁemelg@netﬁégﬁ@%pxot The treatnent of

TNFa associ ated di seases is 20 achj eve ocking of TNFa due to a strong

i nt er act i V<G ANELNG ?P?T}ﬁj@nén‘??ﬁo&‘fd&ﬁt%‘ﬁecye?ﬁf:?ﬁjoﬁfyder| vative.
Pref eriabl {3DC8) t arehttiment dofrcaupobnitmensaect Bl ortogheidni cduenfd anmat i on

condi t i ON$indg AR CEY Ficek-at 8ot FsS8ASAh- tl%lgé\t cﬂ_ﬂllrsOl ogi cal and
neur odegenerative dgsorder i nfecti oug 1;20 |sea§fs %nd car di ovascul ar
of "H G

di seases is envi sag8ad.CBrieF Dettri pEF gS 30The invention
wi || be bermmer ofirederispdbes divd dbe ccten toenerfathdNFetissecdated orth above wil |
becone appabkedférvieRhconsigepatt 0fulias1§i veduthent becf-al l.awi ng detai |l ed

descrllgt|%fgggr&%ft§1éﬁg&h c%%%%r%%d %@leggﬁszi%\; ei%g%ﬁnce to the annexed

dr awi ngs e scFy antibodies with the
sequences*HRIFREIRTIRE "T—B’JB dePrmitgasg PheStdngéfeftt-hdbRost frequent
vari at i onscesAst einveksion provides antibodies, compositions and

methods for effective and continuous treatment of
inflammatory processes of arthritis and other TNFo-
20 mediated disorders or pathophysiological mechanisms, in
particular various forms of pain.
All publications and references cited herein
are. hereby incorporated by reference in their entirety.

o 25 Disclosure of the Invention

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

30 is an scFv antibody or Fab fragment.

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

. antibody or antibody derivative is manifested by the

35 features that it comprises a light chain variable domain
being or derived from the seguence SEQ ID NO:1 that is
combined with a heavy chain variable domain being ox



13 designate positions at which am no acid changes in the framework of the
anti bodi es of the present invention are tolerated. Am no acids indicated
bel ow the CDRs (the CDRs bei ng enphasized with a gray background) can be

used in 5 tive CDRs. Figure 2 s %!ﬁ | ary
schene forw?%%%gig?gssi on of a Fab fragnent. W |gh3@g&g@shoms t he
production yield of soFvs when expressed in E. coil. A EDS-polyacryal m de
gel 10 el ectrophoresis of expressed proteins. B. Analytical gel filtration
of TB-A_and TB-wt showi ng superior solubility of TB-A Fi gure
4 shows a conparison of affinity of different scFv anti bodies towards TNFa
determ ned by 15 ELI SA 9 Figure 5 shows the inhibition of human

TNFai nduced cytotoxicity in nouse L929 fibroblasts. A Concentration
dependentddrikili fdcantbé JBpAncs sopar NSO, twhetBimtirandei nflixi mab with | C50
val ues. I SQF - ri i b 0: induced

cyt ot oxi c%atsg.o g%aar (5%%85%5 ,sso%%ugﬁ Cé\c%\?da\égak%rg% tgrgﬁa%g}%f( 1 5 A

Fi gure 6 %¥héfsStHEgREEtdn Ahei HodRpveFrbatndit doft KgM&A" TNFa- i nduced j oi nt
swel | i ng dmi/pat af epenient to593charkpeperi tieint thy. f2hifewgukeo7 shows t he
scoring sghengyf ma@iqut opat hol ogi cal inflamrati on scori ng.

Figure 8 shows the effect of antibaody treatment on human TNFa-i nduced j oi nt
i nfl anmation in rat ?(BGEFRENTP TNt B IDenBRRSSRE. 30Fi gure 9 shows the
ef f ect ofiramhibodyist sedd rertibofly hanam tINEGy ideddeedivegi nt swel ling.in rat

(Experi mepleredn3one BXPREIITRRE 18) acid changes are infidi€410: shows the ef fect
of anti body treatnent  on human TNFa-i nduced joint 1nflammtion in rat 35

( Exper i Y. o ghe PegiEtedf bhe framework, DPrefpranivaayi®Rfows the stability
of TB-1A igr diotfepwnitiboeysdllegids. fram tMedesouropfGara yi ng Qut the I nvention
I't-"has begyyifound 4 hat, agy,i hedies Hig @bt bbady §r.deddvati ves conprising the
f ramewor ks d dentified I1n the so 1(]:al | ed " qrgal 'elt_t co{gtg ol ", screen (WO0143017)
are char att¥PEsed BY 85 guHest &F1 FPhiRT T5EEBT 19 écg% /8P sBiUbi ity and t hus
may al so @ugsef uihel poshielaweniéxtlof 28xt tace8 ub®r @ppliecati ons such as
geu_t ralizimg78NFps, The 19, meaﬁ@tljm\genth@mpﬁemwﬁs Malmai _blopli es gr anti body

erivativ tegi n i sql.u ity that
speci ?%caﬁsef%rgg%gn%rzcefg%apépgdgfﬁ%% cghgg%ilﬁtgga?%%ssu??a%%e to bl ock the
functi on FHTPNEELF RrePeRt 19aS82aMR iNGGdi 3T of aRE{ BodFQdéri vati ves are
char act ericzed£db 1y, andpeeinahote apmferkbderdtveds€riam t he "quality control "
screen for,aatibodi eg with Q&%F j gé’éé?a“c'.y stabl e and sol ubl e franmeworks

n

i ndependent of their antige i hdi n%,si te that has been disclosed in
EP1479694. |f the fHareWIrke by SALE NP EEPEENM hG arB°Mman ant i body

20 derivatives comprises a VL domain of the sequence SEQ ID

NO:1 and/or 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.
B If the VH domain of the antibody of the present invention
e 25 comprises a VL domain of SEQ ID NO:1l, in a preferred
embodiment the VH sequence is derived from SEQ ID NO:2
such that the phenylalanine at position 68 is changed to
either 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 NO:33, SEQ ID
NO:34, SEQ ID NO:35, SEQ ID NO:36, and SEQ ID NO:37.
In another preferred embodiment of the
present inventlion sald 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



20 framewor ks, they can be considered as non-i munogeni c franmeworks for
human applications. The CDRs of the anti bodies of the present invention are
identical to or derived fromthe CDRs of the murine nonoclonal antibody D 62
(Dot i ng et ) that specifically binds to 25 hu a high
affinity ( 2-00661.]3?1)9%\/9 and can bl ock TNFa binding to |@h®g&{0\§$%g
addition, D62 inhibits human TNFa-i nduced cytotoxicity in nouse L929 cells.
The obvious step of grafting the CDRs fromthe nouse antibody onto the
apparently ‘best suitable human 30 acceptor framework with undefined antigen
bi ndi ng properties, said framework having the VL sequence SEQ ID NO 5 and

t he VH sequence SEQ | D NO: 6, saidigequences being |linked by a (GGEGES) 4
linker (SEQ ID NG 10), resulted in an scEiv antibody of the sequence 35

DI VLTQS. Ro2kSADIRYT LB TAS@RYSND\AAKELRPGHAPKBL kY SAENRYJ 6

GRS C000 T VOB A KK A STRVSCT AR THY CIROABCO

GLEWVGW NTYTGEETYADREK'DWHDTRDE@@FWMM@SMWCAREF@@AWYV@QGTl VTVSS
(SEQ I D N@v3nSEe) iR BeX 4 OantSdy D N@nd 1 bSdp aiediSQt e ant i body bei ng cal l ed
TB-B. IB'l%a%@"gn t¥k|e&ﬁ§s|: o %&tg?oﬂpe%ﬁrnﬁﬁé' %y, @R% ¥&), but was unable

to specCifically to obtain an

ant i body CcPrRQaﬁﬁ‘Bb@)PRae%? \/%&nl"@ét?%atto t8e (¢9rresPPReih CP§ Shecific for

bi ndi ng heTMEOsedvienkessid iTn 80t $ argigbubties tvii akiwemcef EEQi BEMt producti on and
purifi CatNoQ'ésaQQ 4 Bhogk./NFa in vivo, (iii) sufficiently stable to be
useful as a pharmaceutical wthout suffering.a rapid degradatl on and (iv)
sufficientl y non- i r’rﬂﬂﬁ%g@fﬁf@ralaliboﬁﬁﬁ%nﬁ“%@bﬁéﬂ"m%’ér?lﬁég? 15 solubility and
hbest ant idgenvbt bk ngmphasactieri §61losrinasvVe/Bowghtiedye varyi ng the franework
nd the CRRs..Jdb&fr.esent invention provides a sequence for VL and VH that
is optimzed for the c r?l nati o Iil }{ t he crlt ria (i-iv). An scEv antibody
conprising said Vi E’%E%} BP Ny 4% ﬁﬁ%dl%)}\mz a (GEEGS)4 linker to said VH
(SEQ I D NO 2) is caVheSEXTBDANO T/ Hs8§0eHe&i0of2, TB-A i s given by SEQ I D NGO 40.

This anti body is stigtl sg@a@onabi)yvﬂstggglm am>d9§ol uble to give sa_ti sfactory
yi el dﬁ when expressgg ?‘ﬂgz@u w fsﬁﬁ”h? cglsl (Fig. 3A), and it does not
in

aggregate (Fig. 3B). aracteristics towards TNFa are
excellent, with a KHL0$EQ)I@ H@/Il/VH SEQ ID NO:ZRe present invention also
di scl oses VL and VHvsesgenoesodeninvedof immd:he, sequences present in TB-Ain

various ways. Firsty,p t S, Qzfive 30 positions in the
framewor k of VL and L gé(? IDWHBaéé% ﬁOS#IN‘gnSBI n the framework of VH have

been found accept ablvé S%%E@cf‘]ﬁﬁvvﬁo? ¥ M2 PBns that render the franmeworks
nore BB-B-1ike, i.eInnatehleirkprSEQred Mbdiiment heornSHEQPdD NO. 4 for VH An

scEv anti 0S| 5 Beof it e SEQ ID NO 11 and a
VH domai nﬁgquge sed&gga@lv:é%oy'_ﬂ@%b Iﬁﬁ§§%8§§&yﬁ§ s)4 i nker, is
cal | ed TEPES RUB b&Catidrry Hﬁffweﬁﬁﬂ/y'atanﬂié i

2006/ 131043RPEFLCLFREG0BY.000300£16 UB oM 8 Hasem HB:-B.preflecoedrast to TB-B
this antijhody ﬁﬂﬂﬂodgaﬁlﬂp%dK@@@'lr@gnﬂr@ﬁe_ﬂ'ets'sesaﬁ@\@@sqs TNFa (Kd100 nM.

TJS suogests that the 1\l,ilurrbderl(_lts)f changes in TB-B R46L relative to TB-A

r epr e$ént’s “appr oxira ™ per 5 Timt for changes in the variable
domai n framework. Antlbody derivatives according to the present

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

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

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

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



In a preferred enbodi nrent of the present invention only single or double
point mutations are introduced into VL and/or VU franeworks of TB-A The
preferred framework residues for nmutations are at 10 positions 4, 46, 65,

67, 70 andw@dobedr and at positions 11, 16, 28, 43, 71, 72,
73, 76, 77, 79(985Y%nd 112 for VI1. The p05|t|ons are %ﬁﬁggﬁgﬂﬁég?%rdlng to
t he nunberlng in the sequence listings. The am no acids substitutions are
preferably either 15 "'conservative", or such that the replacing am no acids
are nore simlar or preferably even identical to the correspondi ng am no
acids present in the TB-B sequence. For exanple, A76 of VIl in TB-A can be
changed to 176 as it is present inlTB-B, but it may al so be changed to 20
another amno acid with simlar, i.e. a non-polar side chain such as V or L.
This is an exanpl e Bficiahec prséeyatd vbleamofotheigresehst ituti on. Fam |ies of

ani no acid.Lesiguas bayiRg Siabbay Aideehalsssyitabespor "conservati ve”

substitutions as use erein been defined in the ,art, including

basi ¢ si d&Behhi myckan RRHPOIYFR @esPlaEaﬂé}% R T{“ﬁaglgfleshﬁ'charged pol ar side
chai ns (Q@ndN\cohriBesYthfle qwonepolartasides dmaenshdss A, V, L, |, P, Fi M

W, beta- ﬁfaaemﬁg %bﬁeaﬁ@ﬁdmlﬁier \é,eqhén@ergd @'E:Qﬁ@fal]ﬁys'gﬁe(:ha' ns (Y, F. W
H . A preferred 30 conservative e Is that of VL at position 83, |nthat
V is charjéd #otdyefas ?@@eﬁﬁew@ g%? bt Ntoo AV(SES B & 27). However, in

SEQ | D N@1,32E@ Ibmocoh3er3Egt EDeN@héﬁgeSEm N Nps 2AB3BEQWARP ch is conbi ned
with a change, i seCRLyol 3£, B @ndal nséGJIW 118: M7 AR RSt her 35

extraordipary T va at o W th a conservative
F68L excﬁ\g)nég %(‘CGD & gé’t 4%t fh)D\ﬁ? %7 % %leﬁjc%q r3)§| ng an R at positi on 2,
repl aébng G WD2005114131@13@@“¢@18ﬁ29@5@@0@30@11479%5ent Mich preferred

singl e anirRenecéd iexehangas ﬂggma&séo@gsrﬂﬁ@ hnvVldeaaRdn K@ or F68 to V, L,
or Ain VH I\/Ucct['u tor%]ﬁlerred doLtJ e chagges are_ %014 L72R or A761/S77G in VB.

Soft ant IJbOgI es conpri sing longuences Wit d°al terations show

i nhi bi ti cHagr, TNELR Vﬁd%wncy%’f—o’aﬁ Pesd ite EQQQCH:JeI@@?llTh%F results of sone
of them ar eusfowWwyd, nwhkégeb BBhe Thed I‘fuseaml@ﬂﬂ%eﬁtﬂjﬁ afrel l ows: SEQ I D 110: 18

No:20°2 T A Fre) FoH ook bar 151 80 FB R0 21 To A 14 a7ol 377G (18-

1476/ 77) SEQ | D NO: 8%+1l 7@ Anpthefs RSPIE: A‘chE46151t YdY| BENO: 23 = TB-A L_R658

(TB-A L65a)nt15csﬁ@de|3md@twe,-ew- Aclle ¥67EB¢IR- ArhGiynt, of the “In a
pref err ed,,.eubodi RAL- 20y of 1%13@1}?&9‘6? oehficaned Mdideanins may be combi ned
wi th any of the above nentiopned VI donmains. |In another preferred enbodi nent

of the 20 present inverRiGH> h’emiﬂfltéﬂ%l AhICIBRATHES0f T A and TB-B are
shuf f l2ed ssgobnehamepieny/lardowdi bhofanTBrdie8EQr| &nti@dY is conbined with the

VH donai et vdBr s SEQ D MNQsdht ﬁfvehhﬁoﬁ/l a@on@w aCB‘ alB-3 (SE ID. 110:4) is
conbi ned th the VH dormai n of 1B Cog§ 91 i Salg)D n a 25 nuch preferred

enbodi mert CPheS SHUFFPEa Vel s SR o Ar et on >ah” S8V are connected with the
( GOGGS) 4 Jeanke?e oflnt RedkEiATenaeS'SEEPLD, hawy £ell resnsEPrrgedn t he soFv.
anti bodi esthBs#B ((BEQstéduedN?: 12) piuvidBd BAHiSEQrtdXerkh@idB)y respectively.

S@'/d (FEBE4 Linker ganshaye an. ahog, agid .

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

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

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



30 exchange of a glycine to a nore hydrophilic, i.e. polar, or even charged
am no acid, which may render the anti body nore sol uble. Anong these
variations, the one with the sequence GRGGS- (GGGEGS)3 (SEQ I D NO:39) is
preferred. Wbt2066ﬁ3pﬂl]§o within the scope of the present ZFd¢8itlideeo t ©

combi ne VL or VH domai ns of TB-B-like sequences with VH or VI donains of
TB--A-|l i ke sequences, 18 whereby TB-B/ TB-A-1i Ae neans that the sequences are
closer to the one than to the other. In yet another preferred
embodi ment- of the present invention one or nore amino acids are changed in 5
the CDR regions or the TB-A VL and/or VH sequences to match the

correspondi ng am no aci ds present ih the sel ected sequences SEQ I D NO 5 of
VL and/or SEQ ID. NO6 or SEQ ID NO 25 of VH Mich preferred are changes in
one of théo¥LiChRsEDRA agrno¥ti @DRAdamd/aer aVbha@BReut 0882, 10 or cDR3), with

the nost py e Gk e@'s Cﬁ@%g_%ﬁlg?%ggigfé&éo‘h%né%hé%%@%%%@@r Lgpglcot .732| iEQ | D

NO 8 and/or th uences

In anot hef™ é?feéF‘F%%i Cg’r?ﬁléaf-ﬂ%nt of the present invention the VI sequences

SEQ I D NG 26 or, SEQThB phedNdt2Znvsntiombiehed swddmpeheed/H sequence SEQ I D

NO 30. 4 ncy ﬁ@@&x@%on@&%?_ﬁé% %H’ep@udyee& ohc ey Eesenle si;ovention the Vi

sequence S q%@é% VH s/ uences Seq I D NO 28 or SEQ
| D NO: 209. QFFTH%H{/‘VSPJC{% 1& §¢ 18 Eequénces 20 may be conbi ned

wi th any ophaimkeediscdldyedcvebsdggensesier, diluent or (bjects of the present

inventi Oneﬁéﬁpl%lﬂﬁ:l bé’éjlae%oﬁﬁgsmtdnbﬁg)’béc nLBgReMd S me@ipafddtcul ar VL or VH
or Fab fragnents. In the case

pol ypept| e E
of scrv an?l 5‘& geatmeélgl 85?@50%\/555%‘:?((%% T e linked to a selected VI |
domai Nl n either. dm enfartlay Byrect ItaRi ]bI%SGIH’CnRéF’enW@UI tabl e state of.the

art |inkepreensisst Scdfihapeat et <SaEES @McBRpard oS aquUenc@sder vari ants

th f. t GGEES) 4
[ nker of O g BE ST EERRE\GE e che4eBe BLAEILE SE0 1D No 39 1% used,

but vari aﬁf%f@tﬁabiYBW%’fé‘péa%C%ﬁ*% CRMBRUbSERBI 5 (MK PRt . (1993), Proc.
Nat | . Acadr HdibolfpAldQveddde 6p48) fittloer TNFmkers that can be used for the

presens i nvention arg, ggﬁcgﬂg)ggrbgsfggtt Q@ntlgg Eﬁleseﬁg%S) 35 Protein Eng.
8:725-731, %2*‘8‘- et_al 31:94-106, Hu et al. (1996),

Cancer Res"¥ l§65‘§h330?€gft°f<| %)?“?%féﬁb%g etthe PNA(SLWCGJBHW Biol. 19 .

293: 41- 56aarmbEHO@vEIl®de't ol th¢ 2081pnt Cavesti¢mmmalsed| fgrunot her. 50: 51-59.
The arrangef@nthes be either VLIinker-VH or VHIlinker-VL, with the formner
orientation being t eferre ?eT F5 n the, Qcﬁ f Fab fragnents ‘sel ect ed
li ght chain variab ??‘Fsm ¥ {885 1 RSNt *¥ egi on of a human
| g kapipa émwedmlléqcﬁengu@ﬁ ABFe Gy éhawprxgarlilé%?@ctd@ﬁral ns VH are fused
to the fibest{E: hetwiimal hneopsdant ddmannitidy eravhuien 1gG I n an

Preferably, a treatment of autoimmune, acute or chronic

inflammation conditions, cancer-related diseases, pain,
e neuroclogical and neurodegenerative disorders, infectious
e 25 diseases and cardiovascular diseases is envisaged.

Brief Description of the Drawings

30 The invention will be better understood and
objects other than those set forth above will become ap-
parent when consideration is given to the following de-
tailed description thereof. Such description makes refer-
ence to the annexed drawings, wherein:

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



10 exenpl ary enbodi nent of the present invention, the human Ck domai n has
the sequence SEQ ID NO 14 and the CH1 domain used to construct the Feb
fragnents has the sequence SEO I D NO:15. Fig. 2 shows an exanple of a Fab
fragment wegngidhsiors VL and VH domains of TB-A are Use%é‘ﬁj}ﬂdﬁéhoﬁiﬂﬁt the VL
domain is directly linked to the human kappa constant donain, resulting in
t he sequence DI VMIQSPSSLSASVCEDRVTI TCTASQSVSNDVWVWY QQRPGKAFTLLI YSAFNRXTG
VPSRFSGRGYGTDFTLTI SSLQPEDVAVYYCQDYNSPRTFGQGTKLEI KRTVAAPS' 20

VFI FPPSDEQLKSGTASVVCLLNNFYPREAKVQUWDNAL QSGNSQESVTEQDSKDST

YSI SSTLTI SKADYEKHEVYACEVTHOGLSSEMSENRGEC ( SEQ |1 D NGO 1+SEQ 1 D NG 14)

and the VH donmain is fused to the T1rst constant domain (CHl), resulting in
t he sequence, 25 Q\/C]_VOSG?EVKKEGASVKVSCT ASGYTFTHYG\/I\N\X/R%;GEG_EVWGN NTYTCE
PTYADEFKDRETEBIPET SASRFIED TS TSHET AVEYCARE
VSSASTKGPSWRLARSSKS FSEGEAALIGEL VKDY E SERV PYESWAISCAINTSGVETFR re

AVLOSSGLYS), SSUVTMPSSSLGTOTYE OV VESINTIOEEKVERKSGES 30n{ ERs! D NOL 240 1D
NG 15) . the CGterm er-%galn |sulf|de bridge is

formed beP§Eh WBB%W%%E%&@I&%@?%WH@ afth B5diE8Y o ant i body

deri vats véke ofesphet B& Fib8sent i nvention can have affinities to human TNE a
with di SSOCI ation caonghapts fRdwisNaR 4298207 Ldnl0:0P0HaM I n a preferred
enbodi nent_"of the esen%1 %nvent Lon the Rdis 20 -C10 nM The affinity of
an anti b08§p1feoerl§H tal GBR tHIF™58%det er mi ned experinental |y using a suitable
met hod (Ber zof sky etFighre' Arghoyedyhamuogention eri@dti ohs®cFven Fundanent al

| mrunol OQWhelPad-ﬂpmeW@ inEd, cRﬁNlenAPr%po M\bﬁya\i%llﬁe b1 (1992); Kuby, J.

| mmuno) og H. . Fr eeman _a np , t hods descri bed
ther EIJO glectrc’phomslsl gt e}ép%essseegtgrcftetlﬁg prese Anlgt\iyl)cﬁ\claénﬁngn the antibodi es

or~ ant i bodyleretileat ‘Pi/é“@‘Aeélb%cﬁBalwltyS]%%ns}cvawlqiaﬁoﬁﬁ}ablﬁéﬁt s, -are | abel ed.
Det ect abl efl abel.ing of a 10 | NFa-specific anti body or anti body derivative

can be acconplished Qy l.Lnki %}gw it t@oﬁ%rgggyr@f f.QL; USE, iJF an enzyne
nz nme- Nk

|m*runoassayFéElA or nosor bent assay (ELI SA), which are

met hods weFF*$afd\nSt eR lb‘é‘?%@o’*nt@if‘?lque&’”ﬁﬁ EReHRCETBY exanpl e Current
Pr ot ocd sELRSAS | mmunol ogy, Coligan et al. Eds, John WIley & Sons, 2005). -

By radioactively |ahaljing m%okqlélF@ﬁéa%@ﬂlMel@rntafbgqh@é Bfroant i body
derivatives, it

etod NF he use of
r adi oi muABAEEY Cé’ﬁ%ﬁ;}m(:%&@ Jfrbfnoélﬁﬁ ﬂ‘gfﬁbh{eat;{gl k Laboratory Techni ques
20 and Bi 6ehesritgekyon nepbhaenil a-lnth%)’ttlotgy oENBBth iolcbapairipgbl | shi ng Conpany,
N.Y. (1978).78Fhe eadiQirsokopes Garnbecdedacied by @J@a&&@o@foﬁi gamma count er

or 3 S Nhbl)ald:Q0. LM 86 9oy nikl oadladr aphyoBtLy ol arly usef ul
Comparison of scPv 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 TNFdfinduced joint swelling in rat
(BExperiment: . 5.3., Experiment 2).

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

35 (Experiment: 5.3., Experiment 2).

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



i sotopes are 3H, 1311, -S, "C, and preferably 25The anti bodi es or anti body
derivatives of the present invention can also be |abeled wth fluorescent

| abel i ng conmpounds such as fluorescein, isothiocyanate, rhodam ne,

phycoer yt RgbBgosRE¥gOCcYyani n, al l ophycocyanin, o-pht hal delydgievs@oosoo
fluorescamne, or with chem | um nes- 30 cent conpounds Such as | um nol,

i solum nol, theromatic acridiniumester, imdazol acrddiniumsalt and

oxal at e -est er . Label i ng and det ecti on protocols are well known
to the person.skilled in the art. For exanple, they .35 are available from
Usi ng Anti bodi es: A Laboratory Manual : Portable Protocol NO 1 (Harlow, E.
and Lane, D., 1998). 21 1 Label ed anti bodi es or anti body
derivatives of the present Invention are useful for diagnostic purposes, in
particul ar detection of TNFoc in a biological sanple renoved froma patient.
Any sanpl e cont ai ni ngdddNFrcanrbeidy osed:he . 1gvebtodogi cal fluids |ike bl ood,
serum |ynph, urine, inflamatory exudate, cerebrospinal fluid, amiotic
fluid, a tissue extract or honpogenate, and the |ike, or histological

speci mens for in sift Het &EERoACUND TOPHATNKEROTRERT PREPARTI ONS

Defini §i araivibevdercomp phairtacayt foalewbok i @intafled efretbet 0 preparati ons
whi ch ar e wg@ N| rarln_L@% %%t&%ﬂmécfe'%‘ﬁ lgw&g]?l%logqg actvity of the antibody

or antibo y dertvat e unequi vocal | fectiv and 15 which contain
no addi t i GIfERCESRBTHeRY s2 HANGR2At R Rigk Et%}bﬂtlﬁé( &U%¥cts to which the
formul at i orivholldy badathisistyereédo BPharfrel elut icbal tgnimetepf abl e” ‘exci pi ents
(vehi cl esexﬂqgéiiﬁlﬁ) aﬁf)flém%ﬁsv@i@ %aﬂeJ%S.LQQ@Qc%yTI\ﬁ%(.a@E@ nistered to a

subj ect mamal ‘ lnyen%lo e an .effecti e active ingredi ent

ose
enpl oy&d.Presen ﬂP%‘i"éﬁﬁé"a’?td:f’r?ﬂﬁa?u%aflgl%% in which the antibody
or” ant i bothriderives icheratiergizedebs eanthieakb ey steodilhsyiamst physical stability

and/ or chemmugah ; 8§ alaki Eye@rtq/c@mpl@c@ghgﬁé A6t bYhd yrNRoBngt or age. Vari ous

25 analytlcal tec SUr otel | it re available in
the art and-are rewtgg(f ?te an(I:}8 r ot €l n%@p Vsi'(le\%/lery 247- 301,

Vi ncent L&&dEgntingics| om@ﬂoody ST ivREW o el e era(ractlaﬁbéed(lggl) and
Jones 15 A byAdv sp@ﬁilagL Pebnsmednk Revivdd:fraf-He (“HA93)ty famtexanpl e, 30
Stabilityg &aefén ?P%%%EES& tﬁ%ﬁcél%qlmép%rt%ﬂéeaﬁopr a selected tine

peri od. Prefera ornulation 1s oomtemg)erature (about 30
C) or at $puel ?o?raé‘teWP%%tlnfleﬁSﬂfl?Ptarﬂ/ Bhest ABEaIgR RiPGaf92-8 C for at | east
1 year fogitat theastas2byeardisclusedernmbPed734te .35Lf orarul ation is preferably

stabl e foﬁga%aegk; "R 09 {1 ocBobhing 10 Qurdiiahbapiay of the formulation.
2Qr ant ) body derivative ret ains its physical

stabl PP ¢ y*AEHCOR ifh&?‘ﬁﬁc%?ﬁll @aFO?%:‘r Pt FH P PRSI no si gns of

aggr egat i bremepgpeks gicrabimman awdlbeatiemast uFlze iPRsupbnthd sual exani nation of

col ?)r ancuﬁﬁbédgé@rdft yhe%r@%nﬂem&dobyawtﬂdlgggicaspettot efibng 08 by Sitze
excl usi on, chr ogr y ant i-body or, .ant.i body derivative
"retains | N gal%nr cal%Bgt%%Rﬁ it ¢ #he murlnﬁ morflé)é:élﬁ |%:/a tfl %ﬁl ation, if the
cheni cal %ﬂt@.@bl(PPPyn@atetaabwvéﬁS’ﬁ n’éha}’fs S§9@hf1tq@étlylbliﬂﬁe tﬁr otein is considered
t0 st izkl Hetaai NNFd Siikhoh Odgigalkracting t(ydas meaf nmpdabelcaw. Chemical stability

can be assessedvby ylebet 00 20d: QuARGLT ving ehieraldsgoal tered folms of the

r in. m rafign nvol v | Z 1T 1on [ i in
\leof:ﬁ cani 3 é g Q&a&ﬁit’%ﬁ‘a—%ndﬁ% cyt%toglgltyelgogousecal.t9 8 (e g. clipping)

cells. The obvious step of grafting the CDRs from the

mouse;antibody onto the apparently best suitable human

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

35 .
DIVLTQSPSSLSASVGDRVILTCTASQSVSNDVVWYCQQRPGKAPKRLIYSAFNRYTG.-
VESRFSGSGSGTEPTLTISSLQPEDVAVYYCQQODYNSPRTFGOGTKLEVKRGGGGSG



15 using size exclusion chromat ography, SDS-PAGE and/or matri x-assi sted
| aser desorption ionization/tine-of- flight mass spectronetry (MALDI/ ToF
MB), for exanple. OQther types of chemi cal alteration include charge

al terati onyp8e@zRgsurring -as a result of deam dation) peQ,M3bdsRodzen be
An

eval uated by ion-exchange chromatography, for exanple.

anti body or antibody derivative "retains its biological activity" in a
phaLuaceutiical fornulation, if the biological-activity of the antibody at a
given 25 fime is within about 10% (within the errors of the assay) of the

bi ol ogi cal activity exhibited at the tinme the phaLmaceutical foLnul ation was
prepared as determned in an anti g]én bi ndi ng assay, for exanple. Qher

"bi ol ogi cal activity" assays for antibodies are el aborated herein 30 bel ow.
By "isot W@h‘é@%ﬁ?@ﬂ%ﬁﬁﬁ@ﬁFW%SRTHFEM’%{R%B@Q essentially the
same 0SNoGIANMEW ESBLIGE Pas A DKFEDR VI L ORDE 5 TesUtvEL S Lre DoTAaticaRERW | | general |y

have an oSk feRLASSWSE (EQMAPAYLS 280 L9 @50 JICSEY J9qion] ci ty 35 can be

nmeasured USI'Ng a vapor pressure or 1ce-freezing typé osnoneter, for exanple.
23 A "polyol"” is a substance with nmultiple hydroxyl groups, and
i ncl udes sdigaesi(radioodg Bechonenilelus-pg BRiFanaye sugar al cohol s and sugar
aci ds. Pregfaearre 1, ins:have.. C r i ich is 5 less than
about 600 e%é@efq%P%%%ﬁﬁe‘g%%gsg%P?o%lg;bgg%?'llégoﬁt gglgb%g%bl\ggggkm. A "reducing
sugar" i sSRAveERARElY OdREaTIE dFREni4det al group that can reduce netal ions
or react coval entlyBentd, |iysioheéadmcrobheibaiy o gniolpslyi n proteins and a
"non-redugd NG, Ygarch S 1 ONe; Whi¢h; dogs 190k, 0 Mavest hesgispgoperties of a
reduci ng sugar. ,Eiar%es,o reducl ng %ugagi are fructose, mannose, maltose,
| act os'®, HIZbi fise, SUHFELEDTTY 56SE0TS FEnALSRY GdFSttdse and gl ucose.

Nen- r educhrrglusbfjen sndnphutldl sardrosend tioehhd@s ENFgoiLhosiero, mel ezi t ose and
raffinose(;iNBNBiitOloi k¥h it Otan1koL8rYd Miskk@l  ad Rr ghbohaces@ibi tol and glycerol
are exanpl es o(é scharﬁf%l %orpol S.. A§dtd0e sugar. aci (1211?1 t%ese i ncl ude Lgl uconate
and met al 11c "saPPE (REFEEH I VihdPR T (294 28251 e d Phat i he formulation is
freeze-t heWffdcapiely mRe-ponymioensc preefcerpbPil ssn&etikiedh b¢6€s not crystalli ze
at f[)elgzi fgud@ 1l eypecabdEeSani®.ogn b6 - Shetedthat sticdeatabi | | zes-~tdhe- SR
anti body | e .at i - i.ng S rose an

t rehal ose%%ﬁrehtet' %qéa;%]g rglge p%l%% (g)qﬁgrngi Eﬁyﬁ%'tﬁfﬁa{%g“ﬁei ng preferred
over sucrbERthER RFETIFLst A SBBFT oo s S uttdY sEERF 15y of trehal ose. 25As
used her ebptimibed firr" thef esmsbimatacbhuff ehedesidlentibonitivat. resi sts changes in

pH by thesact bap; iy LomBrliLrRASe: £0R] YIRS erCOmBONe M Seeal B¢ buffer of this
i nvention has_a &H I'n. the raggg from_abou aagﬁut 6.0; preferably from
15 arfd SfogtV

4.5 10
about 4. 8%t5%568 nke %d%?e%%r%?? has"35R Bt about ‘5. 0.
Exanpl es »f Thaf seqwenckabf WB12 dengioin bheSPH INNPhi&. Tiige i ncl ude acetate

(e.g. sodintiaaqt &l @ri13UsEd 181§ SHGh1aSasPdUbLEHCE] RALE), gl uconate,

hi sti di ne, .Gitrare anqe%ge“rlhe%r %an c.Agl d (E)Ufzjr%.%§édv¥]rec)re a freeze-thaw
stabl e 35°tornuration s desite PIHE Duffer’ts prefer A%y not phosphat e.
WO_ 2006/ 18331 3PET/ GA20081r000309e2400t aggregate (Fiig. a3fhaffdicol ogi cal sense,
it hescopimdbgothd e tpk-eSeids itBverdd ONFodar'd hekapesid,catity ef fective
anount” of @n. angigpegdy or antibody derivative refers to an anount effective

in the prevention or treatnent of a, .
The present invention also discloses VL and

VH sequences derived from the sequences present in TB-A
in various ways. First, point mutatiohs 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



5 disorder for the treatnment of which the antibody or antibody derivative is
effective. A "disease/disorder” is any condition that would benefit from
treatment with the antibody or antibody derivative. This includes chronic
and acute diosoidgi@sor diseases including those 10 pat holadifalosRpdi tions
mhlch predlspose the manmal to the disorder in question. A
"preservative" is a conpound which can be included in the fornulation to
essentially reduce bacterial action therein, thus facilitating the 15
production.:of a nulti-use fornulation, for exanple. Exanples of potential
preservatives include octadecyldlnethylbenzyl ammoni um chl ori de,
hexamet honi um chl ori de, benzal koni'dm chl oride (a m xture of
al kyl benzyl di met hyl ammoni um chl ori des in which the al kyl 20 groups are
| ong- chai4f ednpburds) TBahd Ineagettasti am Ehitforthde. attihedyt ypes of

preservatdiies hagldsda BB @r%&&ﬂ@'sstMsa$Np@eﬂ@ ~ bog yl and benzyl

al cohol , EM kyé jPar abens, such ‘r%. rr%l or prhoplé par%% o, cat echol ,
resorcin BHORESERDFS B 5ehtatti™eang m ¢rdgd| €°25 nost preferred
preser vatB4sd hetatiivei §05%E1iylreer@$ﬁmls ampheoygmeseny tihevenrreéon al so provi des
phar mageutingal f@n@@h@&b&é oS +6.8 M4 +iHibng @&@aﬁf fehevad.i bodi es or anti body

derivative corrpoundi chﬁth% é{m t Ogt elg-;cas - one Fpr;eym gl ogi cal ly acceptabl e
carrier or 30 excipi Bnt har neceu ar corrposffl ons nay conprise, for

exanpl e, gWensiompmdvosingicerr Goitler oirt gﬂutaﬁw@? @repuf fered saline or
phosphat eidwbbecad isabi Vie)andgbbanol £rafikReriad o@l 1rB vegekabl e oil,

di et hy! plxl de.c.RLholy datasef &g melitinse, ranose. sucrose or 35

dext rans) es or am no aci ds such
as” gl yei rfé’Sléh?’%ﬂ déﬁt s65/c1odr af § r?dldaéén’?%r §@cha’é% #DTA or gl ut at hi one

and/ or presetyvats vas. 16 22006/ 18,0 3PCTe C112006/ 00306, 257,As not ed above,
ot her actjg/eohngledients, Hay rﬂgtpdasg%ﬁoﬂgtgrebﬁumgréaded in the

phar maceut i cal , conpositions gr ovi erein carrjier a subst ance t hat

may be 5 HEE5EHA & e MERSZARS Hiduy SrS%?anESd§lﬂFﬂ9€at Wee prior to
admi ni st raatinona¢iglsa sphstienttionstare frorfetub yuepblser of controlling stabili ty

or bi Q@Vﬂido%*@éﬂatﬁdv‘éf' t&? é?délf[p@h'm th@a!’:éf;f‘s[c&nfgoémi&ﬁ aWhigRi n such - --
formul atigns_are be bi odegr adabl e.

en I
corrers 8 PREF ATRERE O PR SR Be S BTN RBs ent ol geut oo such
as ser um%IEGHPWOKJ@ggamlmmﬁdérPWﬁe}I} gy TR BurAdvenpept i des, pol yl ysi ne
and pol ysaacbashsies amerbfasmamhnwexhaarbeawaegwam dognmiges. Carriers al so

include sqli goﬁy sr;e%rt % Ioactlél{tc%ago? eaq)% ?Q%Iné’gdcrtgpartl cles 15

conpri si ng, exanp yco
pol y( Pactdnpéhes- ‘i‘j‘}l;?’é)oPFHe)Wl%oFWéraﬂ ates- IaatHQR pRtadr €hdecel | ul ose or
dextran. dhadar swer agny dedar. rhesconpauedsnglie afvari ety of ways, including

coval ent -bondingh ekl ekl Leeh! fufts ¥l & | FIKELI G QUPhnyoncoval ent

interaction 20 or. a Phar maceuti cal conpositions nmay be
For mul at € oF Sy SEppF Bt S8 KR dASoTo AR APLLTA SR | nol udi ng,  for
exanpl e, ‘topsearatioed| submsahtiomctaal veed ferennehaite ddrhni stration. In

Gert abp epdrodiaent Sthecé?fﬂ)oiln%&@ﬁ@qd Baddc %lfoer Bheihd a(@cl erfor oral use are

preferre Suc cl.ude, .f pi bI ets, troches,
Iozengesch)aiqt‘-’i%:b(fljlsC nggl‘%}lalgﬁs Pa’ngﬁir dnémgg'a $Sr O%?f 36%der s or granul es,

ermul si on,<Hfar8 & dof £/ c%péful @g, "@9%%351@1@ @Wikflsr 4G Vit hin yet ot her
enbodi nent,s L, COMEQSiEt; i N <) SObQEMﬂ&dhb@rsﬁld’é payite (frormulmted as a

| yophi I'i tdeargmlkegg&?agh%?g ., @S yseg her fk@féﬂ%ldUdes subcut aneous,

i ntrader na I ntravascu g i Ntravenous I ntranuscul ar., spinal,
i nt r acP arfCRFSTYH A ARTRACS dfdt it rOJpXPr FomOSL o €6i &R, TR wel | as any
sim |l ar 35 isnfleotdegntoreivifeuskobREEANNQ L) or to A (SEQ ID : '

NO: 27). However, in SEQ ID NO: 32 a non-conservative
change in VI, is V83E, which is combined with a change in
CDRL, i.e. N31D, and in VH with V79A. Another

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



Conpositions intended for oral use may be prepared according to any nethod
known to the art for the 26 manufacture of pharnaceutical conpositions and
may contain one or nore agents, such as sweetening agents, flavoring agents,
col ori ng aganions/i6hspr eserving agents in order to provi i and
pal at abl e preparations. 5 Tablets contain the active in%?%gﬁgﬁ?&k%ﬁadnixture
wi t h physi ol ogi cal l.y acceptabl e excipients that are suitable for the

manuf acture of tablets. Such excipients include, for exanple, inert diluents
(e.g.,- calciumcarbonate, sodium carbonate, |actose, calcium phosphate or
sodi um 20 phosphate), granul ating and disintegrating agents (e.g., corn
starch or alginic acid), binding afents (e.g., starch, gelatin or acacia)
and lubricating agents (e.g., nmagnesium stearate, stearic acid or talc). The
tabl ets may be uncodet prefichepdnminde swmatedchy kndwangeechni ques 15 to

dﬁl aybdi shd egisat bony @rd; AbsoERL RMd Rt @@?Qt?@tvr,ohﬂtc_@isgi @%I tract Fmd _
t hereby provide. a sustaine tion over a er riod. For exanple, a tine
del ay mat@%)'i ﬁﬁlcgu%ﬂeéesrrﬁgycg% ;Ie.ﬁg%?o%etsef’ﬁ?e 0 /&I@}ge?fyl di stearate may be
enpl oyed. ADOFGHiHEl Bt i(VnsS¢bv aoiabodises wayralsadhEBpresented as hard gelatin
?apsul 8s éll‘é’tﬁ.{e@llc@stxb‘ﬁkﬁ%ﬁi&&al:t@géeﬂérﬁﬁtshﬁﬁ mtﬁ@ﬂﬁ%%mﬁ@ﬂh"ﬂert so:cl d d: | uent
e.g., calciumcarbanate, calc phosphat.e or in), or as soft gelatin
capsul es Wée Cee’ldnci/ﬁée)toé%f:ﬁ% Jir_lnlé‘gggi Ceeﬂli‘si's&lﬁ% rrrelsf(lggsv@% KW&ter or an oil
medi um ( e9¥.thepeanritshoih, in iBjgi- dSParfefirnsefuagicevea®s 13s. Aqueous suspensi ons
contai n thel@idsi:body or antibody derivative in adm xture. with excipients
suitable for the ma%té act ‘Noql%f;aPé‘—%OHSKE p(ﬁ,%_s_i&o ﬁ) Such exci pients include
suspendi ng agents 3 e.B]g. ,_ sodi um carbox yl'celT'ul ose, nethyl cell ul ose,
hydr ogPopyl met hyl celSE8I 63d10:d8dir ufR-A1 §iLRat'e, (TE-pof9Ri nyl pyrrol i done, gum
t'-agacant h and gum azacim)NO:and=dirsPeHSFNYL /Ar7 2Re i T8-+1g Hagem)s (e. g.,
natural | y-occurring o] Jdes sugh.a iR n tion products of
S8 .fﬁ 2 PRGN yaR7 s £H 758! rp.GO %?fﬂ

35 an al kyl ene oxide wt tty aclds_such as_pol yoxyet hyl ene stearate,
condensat i on product®®lof? N&:Kyi BneP dx Pk %R t HEr6n%t ©hai n” al i phatic al cohol s
such as 27 hept adecaet hy|NnE@8xyCcER-@nd] Résbndénsatédn products of ethyl ene
oxidewith partial eghets werisvedrdfmom $aid yrpaal fg7)and a hexitol such as
pol yoxyet hyl ene sorhi tol nopnool eate, or condensatjon products of ethyl ene
oxide , 5 with partial 2 RS T aR TR FFEm ¥t Py 58 dBO%Rd hoxi ¢ ol

anhydr i desesuichedsVipslopatny Imayebs opdribtiaad mpdolaast ef . thkqueous suspensi ons
may al so gedder hset R 4oL, N ipseservati ves, for exanple ethyl or n-propyl

phydr oxybenzoat e, one or Jgmre gg%é){ljegge@gg&tm%htogg QI nore |l o flavoring
agents, and one or nore sweet &hi such as sucrose or saccharin.

ng ‘agents,
Sy r up L0 anki- &k F%V%%etl?%rvﬁduﬁage‘ﬂig\ﬁpﬁlﬁi%%@t ERThPy&RtE, such as
gl ycerol , a4 epyfFensl ghyrothatsehbi YDldomain st rmesa. (SUTHLN.ornul ations may al so

conpri se @08 QL LA AaMH GERkS. Y@fﬁ%&}{a&fvl%ia %&%lﬁyori ng agents, and/or

col ori ng agents. . Q ¥ susgen5| ons mai/) be fornul ated by
suspendi MP tHe 88t TR VEngredifeRESTE T 4°§egbt-abiPé4bi1® (e.g., arachis oil,
ol-ive oi | gorgegadevii ,therVH:oip@alim of ITp-ar (380 aDnNoetlal Toi & such as liquid
g@,r af fasn. nﬁJ&{S p%Qf@ﬁg\a aﬂ@&ﬁ%;rlerghwﬁglgﬂé@%rt@iam cdgrnl pgq agent hs uc ht ﬂs
eeswax, hard paraffin, or cetyl, o et eni agents, such as those
set fort hl%ba&véfggg"‘tf/;%}:o?%a\% i Hb%é%ﬁt é%%ﬁlﬁeiéﬁ%%ég%? ovi de pal atabl e
oral prep2@EreasSESIEh Xositenseonstivay ibetlpr esEvvart Ippdiae 25 addition of
an anti - Oxs-gNt(SBEQCID.aN0BBT)0MRI TB-a8A dSEQ ID. N0:13), Dispersible powders and
granul es Sildaabl g fr sQi&p@d@bgs)g Pl @0 2HsaNS SHopaNs! 0By by the addition

of water pr the active ingredient in admxture wth a dispersing or
wetting agEmangestls feddVmPadent BRF Bﬁgr%?hléﬁ?nde":'prpé’%é%fvati ves. Suitable
di sper si ngr Gvenethanygdageits aghd, susisbndaygreagent sharamtékedpl i fied by those
?: ready rsmtédge@?bp@oxﬁon&dmetsbowﬁal%&em eaiiesonéowit@x%gglhel sweet te_m n?,

avoring and_co g : . present. . al maceuti ca
conposi ti%“?%’leﬁ’\ﬁ§ (%{C%G% 6@89?(%)% (gﬁa 1% ﬁ8?§) is pre%erred.

© It is also within the scope of the present -
35 invention to combine VL or VH domains of TB-B-like
sequences. with VH or VL domains of. TB-A-like sequences,



the formof oil-in-water,enulsions. The oily phase may be a vegetabl e oi
(e.g., olive oil or arachis oil), a 20 mneral oil {e.g., liquid paraffin),
or a mxture thereof. Suitable enulsifying agents include
natural | y-wocuégizngs guns (e.g., gum acacia or gum tragaeantihes000300
natural | y-occurring phosphatides (e.g., soy bean, 5 lecithin, and esters or
partial esters derived fromfatty acids and hexitol), anhydrides (e.g.,
sorbitan nonol eate), and condensation products of partial esters derived
fromfatty ‘acids and hexitol w th ethylene oxide (e.g., polyoxyethylene
sorbitan nonol eate). An enulsion 10 nay al so conprise one or nore sweetening
and/or flavoring agents. ¥ The pharmaceutical composition nay be
prepared as a sterile injectible aqueous or ol eagi nous suspension in which

t he nodul #tsEPydBpediBng™ bH“%H@aEBqV€ﬁ1§P% FrE6ABeMtT ati on used, is either
suspended:-loyser dossad vad tinrd ke vedhicdher.Such a conposition may be

fornul ated accordi ngt gegQ%Ogggpgngﬁgryéaqgm§%h&@9%qﬁgéﬁger5|ng wetting

agents and/ or suspen i agent's hose nenti oned above. Anpbng the
accept abl RFSAER CF%%QI%Oan%P%d’lrv@ﬁ%% TR ARV DErEnPrREEd aPe water, 1, 3-
but anedi othe RDageaéQJSDnsobﬂttm Tand Viseidrbe wOdieanecddortode sol ution. I n -

addi tion r I S vent or suspending .
addi t1 on. gl | khe céfeg%goga i aﬁy%%ce_@e Byceéjerﬁ i %ﬁpl oved, el udi ng 25

u
synt het i cs?ﬁfr?(’;edog Cmpe@IC% ‘%/Qjég NPiP &dd'bi ?)?ldﬁaatsw Hei 48 guch as oleic acid
may be used SEQ TheN@r2éparfaii.oMuoh prgfecteb| erc ohpoges ilanspeand adj uvants

such as | ocaheatestdial g5, %ﬂ(%ipzﬁ%ﬁwﬁtd%k% R/ vRUESS | @@R@ggntfs can be

i ssolved | ar npceutj ¢ sitio e fornmul ated as
<ust ai'fed®t &Dégie V%lhﬁﬁgtlil%sﬁspffj red cgﬁ? ngteﬁghn%&cohngé a capsul e that
effects aVislssaueetens@QolDd r?ﬁdt]bat»‘é‘ﬁiQ 151 NOw mpde(@mi s tiat i on) . Such

for mul at | gngeiBYs getreral hy: iseoargmrleﬁzmsgngré@lehtkmm t echnol ogy and 35

admi ni st ered by, for e e S t aneous i npl antation, or
by inplantation at t é @5 rearef}]g@frre 8&1?&1:[&1*: % lilef or use within such 29

f ornul at |We§?el%Y%éﬁ’ﬁaW%IVé Sﬁ%‘éﬁ%ﬁ ﬁF%oI%éwb?@o@grSEQaHPe preferably
t he f asmub@ta7onspeandiictes altrelati vielgequenss asuQ [teved: 3af. madul at or rel ease.
The anou etofaneeh tﬁ&%gxr&{ e%gagﬁ%& Ggrw@tgr\é@eﬁp%ﬁ;&%@oxﬁ within a

sust ai ned rel ease fornul ation far exarrp the site of

i npl ant at Ti6h Vit ABTYSE SHY Wk plct ef 9 %P%‘ﬁ Wby EP2a€k’ and the nature of
t he di seassiwdnses derg 10 Ke: 2% eat 8D i PPe¥ent ed. Anti body or anti body

derivatives provi de@e;grm@sl Qngr@f g;@l@eaggé%s@gnvﬁl Lgded N an anount that

achi eves ncentrati.on, Y, pl asma, serum CSF,
synovi § I?Efyu% &, CPYITe Ed 1rflflné’r gn‘irbergf“ l‘%?e%f Vﬁl aeq‘ieélgﬁé or urine) that is
sufficient to det ectORbhbgthiordthe m@gnén@“ﬁﬁr@vemam i nhi bit TNFa 15

assOC at eghidibogasesdddl sotdeldy Ard@smtss eansddecelat ortberefdective if it

results i%"o% gb%{%gﬂ %Ilg%Pgtdh%?g ?r%ﬂ%f |d3egs &%%gr geﬂ her ein. Preferred

syst em c S ran per kil ogram of body
i ght -0 rat%‘;?“%%tb thescang ©6 é%%‘ﬁtan'ylﬁo‘ﬁjeersrpét?%j\“ﬁ €r VHay), 20 with oral
ses 2genémeliny cheibeg ldabbed th- 20sé datedi Yhedortahanin idintdeenous doses. The.

amount of o andl-Redyn &y am@a@xedﬂﬂw&tlxesﬁf@atm@ayt% cenpiped with the
carrier materials to produce a si ormw |1 vary dependi ng upon

the host #reatd e’én‘ifntsﬁégi)aﬁft FSB?%? drrﬁggégsawoaaﬁ’r i stration. Dosage unit
forme wil$eqyenceal ¢y veoherlin therowen fr anpedianred ¢modineabout 500 ny of an
active ingf edleeptesent invention aPhedcmBse Uli:ﬂé&alr 6@%! tions may be packaged

for trgatééhg]fﬁ]ggdﬁ :y%néor ersg%gsaé(glgacélgn ?&é %. 0fg 3Q anti body derivative

directed t pharmaceuti rrp05| ti'ons may include a
cont ai ner“6ir dPH ‘&‘%ﬁﬂ*é%tﬁ/é énﬁ%ﬁﬁatéf a?é? 3sRsPodHd ant i body or antibody
derivati vEiddidescsi kad- he¥sS)n nnek.J matLuckdans s¢e. gisa | abel i ng) indicating

that the gani,akedisdS 6EAPOSIhkORs '1§1att0c£’§ w%qe&%ﬁ &;ﬁ@t' ng a

di sease/ di sor der responsive to one antib or antib der| vative foll ow ng
admi ni st rRAS56R |+P‘f9ﬁ’é?lﬁﬁt?reenfiescrlbed by B Yerdn &0'al
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, Kipriyanov et al. (1999), J. Mol. Biol.



WO 2006/ 131013PCT/ CH2006/ 000300 30 The anti bodi es or anti body
derivatives of the present invention can also be chemcally nodified.
Preferred nodi fying groups are polyners, for exanple an optionally
substi t ut edobhésisghs or branched chain 5 pol yal kene, l“ﬁdﬁ%%ﬁ&ﬁo g

pol yoxyal kyl ene pol yner or a branched or unbranched polysacchari Such
effector group may increase the half-live of the antibody in vivo.
Parti cul ar s exanpl es of synthetic polyners include optionally substituted
strai ght or branched chain 10 pol y(et hyl enegl ycol ) (PEG,

pol y(oropyl enegl ycol ), pol y(vinyl al cohol) or derivatives thereof. Particular
natural ly occurring polyners inclute |actose, anylose, - dextran, glycogen
or derivatives thereof. The size of the polynmer may be varied as desired,
but will ZYEndiabbyerdse RE6vers @t aver &Y lnpl €gndear Imeight- range from 500Da to

50000Da. H@funbesal. QﬂpbucgélQ%éwﬁﬁfﬁuﬁﬁ%n@n&&bQﬁyehﬁh&@&ﬂﬁned to penetrate
s, .around 5000Da. The

tissue, prefe | ecul ar

pol ymer r’rjoliné{éﬁl—gﬁ q;gl ?é?lfefc Jotq E?l'@e&dé“e#%%rtl cular 20 to the
C-t er mi napeiggdtbe RMEFabdfcrl‘@grrent heavy chain via a covalently |inked hinge
peptide as descri bedni ehé/%%%%BSFa}R&&a@ﬂmgst@ela&ﬁ@pm@m of PEG noi eti es,

reference i s_made,t Pol y( et hyl ene em str BI ot echnol ogi cal and
Bi onedi ca(flrl nplvi"u("::L blcloengpmgjl%g% %yﬁﬁ% ton or S‘Y%G Pl enum Press, New

York and r®iigsoAf ugdtirén By dtasbn @wmn gL e cHs que’sahrlcﬁ the Bi omedi cal
Sci ences"heakd98haM Asliapl @nbrAinPevt ,ar@ eusePul ltsaefls;s,stNew Yor k.

Prepar at i t%f_:mgxl?;?l F%r %{eres 9@&& ropfrg “%b gG # he antibody or

ant i body erivative 65Cri phar maceut i cal
fgor mul &t | SFRSAPY | @Wlm?n’? sOfprtéBaPJé%Fe“Fhémé?ﬁ’ql@édyﬂ?% }W@aflor mul at ed has not
b€en subjectsedatn rd ahel yophincezatd an andl4 hend ahsutitt i on of interest

her el n | SadiB AN AAHA0US o OEMALL ONarPriebenakly sbecant | Dody or ant i body

derivative in t f.ornmul ati on i.s an anti bod such as an scFv. The

fra
t her apeut PEEERFeef ¥R VB: 131 Hfount s aﬁPl gﬁr‘ééeeht]?a n the formulation
i s deter nfregdeby wiakieng tik 0/laeoduyif domeidesdd d@-dozes wokdnmes and node(s) of

adm ni;gt r AtdnORhat Oiheeﬁiff%xﬁalrfﬁgnhﬁ%ﬁlyolinm mo ’él@e abguh 50 ng/nl,
preferably from about to abou%?%? 3 raggﬁ? and nost preferabl y from
ar f

about 2 nyjiR" £ 8n%%a511}t %ﬁfﬁa%?%es}%tw exe body concentration in

the fornul ation. An aqueous for rrul ation i.s prepared conprising
t][le ﬁnti boriyrs r st d2xvdyrUBITOrAL DY esNIVVA Y ROR iekafper ety S neet et ibon The buffer
of this i cpfb% (%%g about 6.0,
prefer alesf'R;%rg%QE% T%Tgé_%ﬂo&EtDQgYY%é ﬁs{éilg‘%s?f%g %%r@é%‘g has a pH of '
about 4. 0 Wﬁﬁﬁ?%s&fmﬁwqwFFH%@AWQWWDPEWS&S\]ISQ FETEARSKPEhi n this range

i ncl ude acHEisSraT(EKAPYERORVIANENTEOELE)PVTKSFERERK nat e (such as sodi um

succi nat e)gpghucRpaterohistigling, citrate and other organic acid buffers.

The buffer concentratl o can he from a?out 1 m\/hto ab ut 50 MM preferably
from about 5 nMto &B8ut %@Hnﬁf’mﬂje‘belr?d Rged fiy © ?afn‘p’is on the buffer and
ﬁ desi r exhsiteot otmsiimy (8120 rtéhel‘tmthﬁat:h@rﬁeqﬁhecgreferred‘ buffer is

sedi umsacet ate (about 10 mM), PH 3.0- A polyol, which acts as a

t:OI’liCifI .S, i e formul ati on.

In pref eré\é@%g dY%e@?bbkﬁﬁggyﬁﬁ%% ﬁ%%sd%%#%%&é\fg%%?n a tonicifying
armount of PW@&FFD%WL&S"S%WYWEW”&QD@’éVY‘é%APtEiﬁlﬁ@A%VVQ%%\éTthe anti body or
anti body UEIASTHGPYEHIAPPEERTTJHCTAABCEIVKDYE S PEYrs#satALTIEvazFelat i on at .| ow pH.

In preferig %S@E@?Qﬁ%§?8§§%%TB?&Y<§NVNH%P§N%IJK%§E&§@I% sugar, such as

sucrose or _trehal ose
30 (SEQ ID NO:2+SEQ ID NO %

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



30 is added to the formulation in an anount which may vary with respect to
the desired isotonicity of the formulation. Preferably the aqueous
formulation is isotonic, in which case suitable concentrations of the polyol
in the forwghajshomare in the range fromabout 13 35 t@C?M506%§0@WV
preferably in the range from about 2%to about 10% why, for exanple

However, hypertonic or hypotonic fornul ations may al so be suitable. The
anount WD 2006/ 131013PCT/ CH2006/ 000300 32 of polyol added rmay al so alter
wi-th--respect to the nol ecul ar wei ght of the polyol. For exanple, a |ower
anount of a nonosaccharide (e.g. mannitol) may be added, conpared to a

di saccharide (such as trehal ose). %A surfact ant is also added to the

anti body or antibody derivative formulation. | ary surfactants include
noni oni ¢ S pHet B sfdetaoipat yaoribedesi¢e.ag anglr%bwat]é% 20, 80 etc) or
pol oxarrercset(eemgnecp@x@xaﬁﬁént%lw%slrﬂaﬁa anDty1ofneshd act ant added is such
that it 10.Jeduces 3901 eoallon of AN Lor mil aled,ants bady/ ant i body

derivativ m nim zes particulates in the fornul ation
and/ or r etHREEF RSO IBIIBAN. O For Pexhnpl &/ t hé SFPAcEERRS ‘nli§Wbe present in the
f or mul at i i, nnan( 1wy nt xigygMmrabomhuAbh109% %W 0 .abeusmdh 2% preferably 15 from

about 0. QR53619. ARl ol 2% A00 st Araterbl.be o om agut 0. 013 o about

0.1% ornul at ron contains the
above-identified agéhtQng iaseeChritd Bo@yPBRSt LBBERT ey that i ve, buffer,

pol yol anchtdvblibed ant pnatisbdys d20i esisienrtsi, aéspedineeyoftheoreror nore
preservatdyegy ff%eﬂ%sbeﬁzeyll LeadolnecBBEnsle 1BbELARPlor €hi or obutanol and

benzet honium d . I'n ot her ngo di nent 1}:) reservati may be included in
the f&l"mﬁbgtoi‘éﬁecﬁ%ﬂﬁ PBE’r%‘?qu ORhar et K fiB PR R sbea nul ti dose
f Of nul at i mrronFhisi2f byntintimat iontofarpeesena/ diorveseayn ke in t he range from

about 0. 19:hcabiinca¥ea OSIraD! 6F Sl ii%@@%ﬁn&é%bh? about 1% Qne or

nor e ot her r a accept.a carriers ients or stabilizers

Toeh oo aased GEBER BT or aar REb SRS vBRL RLE i B ERR Ot 30 D16t

edition, CsgledAin Ede P00 rnayammly Sekueed Anetoaels dmnul ati on provi ded

that tiBeyrd@nB0bgRd\ eLsehy af bectrddie sdasiwekchasaed, eniosiics of the

formul ati on. Accept @glgacgl%ra%é%rre 8% 'er.!fe tt%e ENﬁéaﬁ%lec&é%s are nontoxic to
es

recipients at the d cén ns 3 and i ncl ude;
addi t i ona?HHPEERT R QBEH?%@Y gersm Vieitfs ; Lanits @?PEI%H{% toncl udi ng ascorbi c
aci d and deatehi-oTiime; toheldtt ithg agendis rsm:dsumIaElIé\éy metal WO

2006/ 1310;%13 g%%@@é%@ﬁeoowéﬁk GO X Srao- el Gh cOMP! exes)

bi odegr ad ners su yest ers or sa orm ng counterions
such l?ﬁf’c SEGY mit %ﬁl@ﬁglfﬂ% Helagbd I\]‘Oéﬁt Fodkapd 5 administration
nmust be sRLéThllsbln@I'mompasy,r eadi.| ylaoonphe sheatl.cigotopa rcani be t hr ough sterile

Filtrati o yeabsanesnePisoOlost 9, ?é&ﬁmaf QbbLavenG,r Br seﬁrtqtm@el&{ the

fornU|at|(g£ntérAg¥nﬂy §££otIéaograph§"3§;%£1cuf%rly useful
VS © isotopes are °H, '*'1, ¥s, 'c, and preferably '®I.
Y/ gg 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 such 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).



10The fornulation is admnistered to a mammal in need of treatment wth the
anti body, preferably a human, in accord with known nethods, such as

i ntravenous adm nistration as a bolus or by continuous infusion over a
period of tinme, by intramuscular, intraperitoneal, 15 intracerobrospinal,
subcut aneowgzddisicas articul ar, intrasynovial, intrathegglyc®oddooododpPi cal, or
i nhal ation routes. In preferred enbodi nents, the fornulation Is adm nistered
to the mammal by intravenous adm nistration. For such purposes, the

fornul ation may be injected using 20 a syringe or via an IV line, for

exanpl e. The appropriate dosage ("therapeutically effective
anount") of the antibody will depend, for exanple, on the condition to be
treated, the severity and course of! the condition, whether the antibody is
25 adm nistered for preventive or therapeutic purposes, previous therapy,
the patient's clini dabehédtaortybadtes espenseoddy theiaitiviesdyf the type of

anti body used, .angk thgedi SO elr0nsful e rall LAHRYcPHYSIEan. The antibody
or anti bod erl,vailve IS suita I%( é';ldm nistered to the , 30 patent at one
time or oVerPaFtiEPiYs GFEETEM AEnt T And Auy DEPHUGAH nT¥Tded to the patent at
any tinme fewomedi dgrosi pabhewr.dény Thaudet cbotylomgafifFdody: derivati ve may be
adm ni st epegdh ag . fhe:bgitseatinent Oixd B1664) Lﬁ’&hh?”l%ﬁm ot her drugs or

t her api es _usef ul, treating the condition 35 i uestion. As a
general propt¥i gp%ﬁa}mqaﬁgryh%wﬁa“%ﬁq Vv OEPHY ir}\llglg‘rmunt of the antibody or
anti body amriorati fEuidadei histver edtwidld dsehpmogdrateanged dfheabout 0.1 to about
50 o/ kg of kdatentihodygnes ghipewhatfercday ianei Ar ageeecadi ni strations, with
the typical range of antibody used being about 0.3 to about 20 ny/ kg, nore -
preferably about 5 0.3 to about 15 ng/kg, administered daily, for exanple.
Howevell, ot her dosadEARMACTRIISARRYRIRARAIEPNE. The progress of this therapy

i $7easily nonitoredeyisonventi opal tdrechphateseubitart!l es of Manufacture
10l n anot j j j n_articls nufacture is

provi ded %%%u%@??%“}%%g% a1|£<bn§)rrl e%?%%i% Hgg?ﬁeéﬂaeqhgo%é?%ﬁar maceut i cal

f or mul at i BPFBESt A8 BHBLENERE RIGACEOTPARELEPEY IHalthy PRBWWEs i nstructi ons
for its use.amfBubbdpldrdoataveeos benabams votaklexdifpbejvdbaodtt| es, vials and

SYringgs. wiilé COREANeHL HBY: PRnker BBhJIdLR AN A 8tY Obximterials such as
glass or plastic. An exe é@r%‘eggnt ai ne;clr, 0 cc single use glass vial.
S

S a 3-
Al t er nat i V&F yUPB PR TRUIES PROMAS6R, "o &nt ai ner may be 3-100 cc
gl ass vi akdmiflisteosd ai"Rerrhotaid ichel2rdosphabhe 'l ercantentse | abel on, or

associ at edvy it est haGeRl-abNereMBYobdditiahecdh ReELARS1IY e Use. The article
of nmanuf ac&u.re rgg¥e0f{ rther .include otlh%r nat eréal S d%?l rable froma

commer ci al "AAd SGSEF? StaRdPBI R FAGTudi 1 P6r ier® Bl FEF - d® uents, filters,
needl e¥, 499¢ wfeshe aAmii75 pewicddent re@rioyedith instructions for use.
Generating the antibodsesbnd" themprasent isi e @Rich the The
ant1 bod! es. Of A0 LD A8E| VaL1iNES: L dllSoPhOSENLLRYRPL! ON MY be gener at ed
using routifie 30 fechnigues 1n the Tield o fecominan _genetics. Know ng
the sequeRREd TS IHREEHGRE TIPS ILY P BRASH SN AbrRHedYcan be gener at ed
y-gene symd/fresbdolewiwageastciviply. cooy .sthrege. cBiAsusan be cloned into _
e obtal pe A R B B RaR Usi g mut ageni ¢
priners, %%#%Z’&ﬁeﬁ Jtied’t o%tag?nr‘?/wgrﬁw(?&sllaegeig\;éflﬁv%%@ The best 35
Protein Drug Delivery, 247-301, Vincent Lee Bd., Marcel
Dekker, Inc., New York, N.Y., Pubs. (1991) and Jones, .A.

Adv. Drug Delivery Rev. 10: 29-90 (1993), for example.

30 Stability.can be measured at a selected temperature for a .
selected time period. Preferably, the formulation is
gtable at room temperature (about 20° C) or at 40° C for
at least 1 month and/or stable at about 2-8° C for at
least 1 year for at least 2 years. Furthermore, the

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



"starting" sequence can be chosen depending on the nunber of alterations
desired in the VL and/or VH sequences. A preferred sequence is the TB-A
sequences and its derivatives, e.g. scFv sequences or Feb fusion peptide 5
sequences, wipodB1¢hosen as tenplates for FOR driven ﬁﬁ&&mgﬂd/or

cl oni ng. St andard cl oni ng and nut agenesi s |ques wel I known
to the person skilled in the art can be used to attach Ilnkers shuffle
dormai ns or construct fusions 10 for the production of Fab fragnents 0 Basic
protocol s disclosing the general nethods of this invention are described in
Mol ecul ar C oning, A Laboratory Manual (Sanbrook & Russell, 3rd ed. 2001)
and in Current Protocols in Mlecutar Biology (Ausubel et al., 1999). 15The
DNA sequence harboring a gene encoding a scEv polypeptide, or in the case of
Fab fragnents, encodhngne&b&&y drwansEpatyatie r geeseor ra- dlinsci st roni ¢ oper on
conpri si g, ;g@% B9°0eB 00, 1 e, WL ok-ALLLBE ML Lusions (Fio. 2) are

cloned in fe expression 20 vector, preferabl th an inducible
promot er . *Eat'e &’F‘ BR FSRENCT REOTERAF It P&Fcé@(ﬂ?t@%e “dppropri at e

ri bosone BemdingtsbheufdRESicnaFiegram2hat sorprodsentod katl/ensures transl ati on.

It is 10 Qfa#ft‘{!ﬁr sood r&e*é%hréé?%ya%’v' EQ&A@%e%EtéPﬁg%@sﬁyts1z@V€nt' on conprise

t he- 2§ di sc sequences rather than they consi'st of” them For exanple,

cl oni ng s??‘%‘ﬁoé‘scﬁﬁ?“art@aﬁﬁi”]@’t hat a construct is nmade from which an
anti body with one oram shewbadidicti enalbadasiddubsatatvet heetiner mi nal end are

present. %@%ﬁaﬁegkystémleyﬁ hipni Bﬁaﬂﬁ‘aae\a%;dacéi %ﬁnﬁ@a@:ﬁ&{] tcfggegd?ao may be

present in_t nal ote Nn. | n cases wher e

post t ransFBt%&hﬁ?w S35 e AoRsTHREL S:lf“‘Brl%Cs?’\‘?gaH?efbodl es give rise to
an addia i bhalpraitanbnes atonshdened eoniehall ersdainnite plelesied enbodi nent of

t hie pr esea&tiﬂvc%;nblsoﬂefﬁiédeks@:[&ﬁsl&@mﬂ@&lt Qtab@li83p RarsPl asm c expression in

E. coli is_chos Krebb vector cOnpris pronoter in front
of a cleaVabie - ;%lnbn% EC%lhﬁ and7 ”anglgﬁ’m& eﬂlecnaggyf ofé?lﬁed WO

2006/ 1310@3?@/@’&290@?@@93@0&%11&%@bwﬁ@ésﬂuw|1§VP11%¢1 fused in frame to
t he cl eavabslz@ r@dgmabaﬁﬂqu&acg dippial] owschheat ayegetrangatafd t he expressed
pol ype t| er, i_gnal .sequence is cleaved.
The an Q SL'LQ%e gﬁ%lo e%ll%ge ‘Aa%gﬁ?f%%gg s%]s %%ES E%ragm&nts bot h the
VL- Cx andmfl Wﬁsél’-&t$%§18€ﬁ§ %%‘iﬁrpaégnn%%}lzﬁélwm 5 an export signal.
The coval éhigis Sebendpécriokted @ALDRETG tve) i hat ecxpspbeaes after the

pepti des Baye- rt%aQQle tHRmPEE] I%llf%%%tl&n CH-9Rk&astH-GoeXPr essi on of anti bodi es
is 10 prefgrred sai d anti bodi es usual %%;t Pge obt ned at high yields from
a

i ncl usi on®hbTHELOPWAT Fr CFAUPEIERSFI § 5 ade?ar“& P cel lul ar

f r agmemt swhich preot benevalmathd sbyt doa - ehehinge ubrwtl@edmeksy,ar e solubilized in
a denat ur rpg @gﬁ@gesuch as e.g. guaridine hydrochloride 15 (GndHCL) and then
refol ded by renatur iQn. p o e%ures v§§o Enown tlgr tho e Skl |led in the art.
Pl asni ds expressi ng tThé st SF EAb-poty pept e ®are i Ht¥oduced into a
suitabl e h‘e%tbloépaf-@wamcgtlalb‘abtl@r Babl av@e@@vtwahﬁmﬂwqyell most 20

pref erabl yrarislidiabhbgidal -@etividy afnths drribedargyd @ diBan for periplasmc

Cxpresal opy s BElohal eRkess onLhshnaldiston badt eg, dhgyhol ypeptide can

be harvested eithe om the peri orm i ncl usion ies and purified

usi ng st aR8atRF PEChRPHIRES a§EEﬁlté’s eP‘BhbJe’%&ﬂﬂéﬁgEh?B:lé‘ﬁr Bt ogr aphy, . rever sed
phase chrphatregreaphyal afdamisyiehwerapograapdyaantirerngedd fiml trati on known to

t he persopnskidied bindhg akbay, for example. Other "biological
activity" assays for antibodieg are elaborated herein
30 bhelow.

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

35 can be measured using a vapor pressure or ice-freezing
type osmometer, for example.



The anti bodi es or antibody derivatives of the present invention can be
characterized with respect to 30 yield, solubility and stability in vitro.
Bi ndi ng capacities towards TNFd, preferably towards human TNFob, can be
tested in yi LI SA or surface plasnon resonance ( i ng
reconbi nanﬁzﬁﬁ%ﬁm}ﬁ% as described in W9729131, the Il?tlpé?ioﬁ%%oﬂ%bg al so
allowing 35 to determine the ',coif rate constant, which should preferably
be-less than 10-38-1. Kd values of --Cl0 nMare preferred. 37

In vivo neutralizing activity of an antibody or antibody derivative of the
present invention can he estimated using the L929 cytotoxicity assay. Human
reconmbi nant TNFu exerts a cytotoxié& effect towards 5 cultured nouse L929
fibroblast cells in a concentration-. dependent nmanner. This TNFa-i nduced
cytotoxicity can be A nipobiybed iy aThEastreeuter al.ilzimgtapte bodi es (DOring,

1994) . A Rr&lahnedl 0 waluent0idespanding Leudliabhahsimal inhi bi tor
concentration I's 100 ng ml-1. 10As_TNFa has a proven pat hophysiol dgi cal role
in vari ouSeHifEN Greeades SUPAT e UF &40 ﬁ"flﬁaﬁﬁ%‘i di sorders, inmmune and
i Mt ne- r eguttedddpsbyder $erkbf drtviecoasnclarsilag sejgthtc vhesiddtsoxi ¢ and :
cardi OVﬁfS@Hé@rth%ﬂo%wu{‘%‘é)rooﬂﬁg?é‘.gf.a&hVﬁuéj'z%%@ée@ron@%@oﬁ@!iﬂ)”ant 15 di seases.
As TNFa |sﬁ;)%blrjspect egfto pl g};- | sease-r el evant - ,r&l(e in a steadily

growi ng nGREECGT *88dFY) oRal ﬁ%’rﬁﬁ‘gdig’é%%esl,s PRE i G ficult to give a

conpr ehenspymilisst pémiamditedt gony that cdscednstimesad tomplost e

represent ati@n Rkaibe: SPesthUNOineChhai S3leappliis QRS f0or TNFU 20
inhibitors in r ti bodi.es. or,_anti body derivatives

the future. Therefore,  the an
of the pr@’é%‘?ﬁlr’isneléﬁt? oMoRARCHE A PIEY t 35t PRAtVIHTE dP%24Ss listed in the
fol'l omtthghewe dihegaepragrutheesonct redupine egihrderBthmpded ebnpl ete or
excl uzi Veréftﬁi-ngosﬁgiréjiai%agﬁﬁcﬂ'ﬁ_?ﬁ,nﬁ@ﬁﬁ&ﬁé@?m@ﬁpﬁéﬁcﬂégﬁﬁs,y, _Wwhich directly
or indire .are ipf]uence are also.inc . Aut oi nmune or
chronic i %%?%lﬁ%sﬁ’ ofr oo Irlboye’ rﬁ%mﬁ?’oﬁﬁga%%ﬁeo%géut oi unmme st at es of
i nf | amat PoECasE - gBper gtducinpupiedaREd i REBIRE RUCaRTRt SEphabPfi-sorders in
gener al , bofbamaheryziENSedbs¢asErfinofd ahmhotyl dixyaases, af f ecting the eye,

Jof Nt SkidyLIUGUOUS IRINLANeS,-0RRE T Ala NALYOUS: SUS! BgAs! roif ntesti nal

tract, urinpar tra%t% or. lung, states Is in general’, -retinitis,
HLA- B27+ QYefugeg, @ 5-g ABEEQERE 2 S, EPRSS Y8, Lyl aucoma, Sj ogren
syndr one, gtitedretresant|nattald i¢i srclts Uhedretfi.c Wheve oratikydiesinegul i n resi st ance,
stat ;?S of tﬁ%?t!}ﬂeff Eér&u([j&a%%!&%r S% 1fﬂe@%gf@ﬁ£& GaBBe, féﬂehbia%grél{ 150St eﬁal” hritis,
reactive arthritis an eiter's syndrome, _juyveni arthritis, ankyl osing
Spondyl | t PESTRIILY o e SEEPodr e R FTATTBAFE XS g APGHE myhstheni a gr avi s,
amyot r ¥phrempesegraes stt-ar-osk8’ b sartc dhdbsis, degit@hblideenéphritis, chronic
ki dney di sgas®ayCystild Forlaost A SNehNEdduchaEr difdre ahidildst i S),
hi dr adeni L, 8. SUDBHE AL 80PN GULT L1 Sec DYQTEL IR, daRgEenosum. SAPHO
syndronme (Synovitils, acne, pustul0sis, yperog I's and osteitis), acne,
Sweet ' s sYdtbiEeiebosR hsHPguBTeISTERA’ Vel SES5@ST MECauexttai nt est i nal
xni fesjt ashatsims—ﬁpr Lﬂidﬂﬁitab:hvetm:lﬁtjf&?f aﬁfe_haqaoé_)sr.onchi al e, hyper sgan_si tivity
paeurogy tis, gener alaAkkenthEtind! MG T BLALL S0 8 bErkeas nusi ti's,
[

solution that resists changes in pH by the action of its

acid-base conjugate components. The buffer of this

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

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

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

that will control the pH in this range include acetate

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

succinate), gluconate, histidine, citrate and other

organic acid buffers. Where a freeze-thaw stable

35 formulation is desired, the buffer is preferably not

phosphate.



obstructive pul nonary di sease (GOPD), lung fibrosis, , 15-Negener'S
gtantl omatoti s, Kawasaki syndrone, G ant cell arteritis, Churg-Strauss
vasculitis, polyarteritis nodosa, burns, graft versus host disease, host

ver sus gr afylo %6aGhdi19ns. rej ection episodes fol |l ow ng Orﬁalgcﬁ%'on%?&bﬂﬁm
marrow. transpl antati on, sytemc and |ocal states of 20 vasculitis In

general, system c and discoid |upus erythematodes, polynmyositis and

der mat onyositis, scleroderm a, pre-eclanpsia, acute and chronic
pancreatitis, viral hepatitis, alcoholic hepatitis. Acute'inflanmmtion

and/ or prevention of 25 postsurgical or posttraumatic inflammation andpain:
Prevention of postsurgical inflanmttion in general, eye surgery" (e.g.
cataract (eye |lens replacenent) or glaucoma surgery), joint surgery (incl.
art hroscopi c surger ¥, a sphragergoatgjwilntensd atledtBO sintgetuees (e. g.

| i gament sjhe QrakeANdLQEndest ala SULERINEuLALA] TRIdf¥bhV@sSi ve cardiovascul ar
pr ocedur es sten | apar oscopi ¢ and/ or

e.q. PTCA,_atherectony,, t pl acenment

endoscopi ¥ rgaqgt?ﬂ’oﬁ'{lﬁ’é?o n&’rg% Jclfﬂdé’gfiﬁgjrv %ﬁggeﬁ% e “CendoScopi ¢
ur ol ogi cadn pmooedwridsctavy. Liprrbst arevengigerys 3BagnereradSeopy, cystoscopy,
iNgt erlstsi _tciliaélor‘é%ztﬂéﬂ $he @@éé&@g&a&f \é:;ﬂw.iicﬂf tﬁmtggedgrp&eventi on)A: nhg_ener al .

urol ogical, a eur odegenar at.i_ve, di seases; . . zhei ner
di seasefJ ?Séatrlthoﬁgo CRG| é'g%sjés, el%ﬁf?ﬁ@%’o%“ Egjd?esaéséa?gfsﬁreqelr' pal sy,
Cr eut zf el @hy) akodidicvesbat CandebensTindepmr ticttagnbsydad! Foes, cancer-rel ated
i nfl ammatdefiboadneeamk ehade dicpak B 1 ¢ANGeL = BlAhAdscaghaxica, bone net ast ases.

Pain: Ac chr.oni,c_f or s, of in, Lrres ti,ye 10 whet her these are
caused byé{%:dgr?t%gg. &rs"ﬁ‘ei?f%ﬁerf%ls% ?egsctlg?o?éﬁrlﬁgi%gﬁ whet her they are

1 assi*Pi dePtdelPeifeamearet yions ybi el priegd sppsshddcoparTi ¢ %Por ms of pain,
SCi ati ca,tHeowWibatderpainnguearipal. t unnel syndrone, conpl ex regi onal pain

syndrome (CRPS). 0OMtroRARLRSERELE G NEULAO)A: dkudd REgipyal gia, | ocal pain
Oh e t f

states, chraqnic pain_s rons o netastatic tunor, disnenorrhea.
| nf ect i ontRcluded in the” fopmylakipn) to pepgprtdlvuRgArcSepsi s, tubercul osis,
Al DS. 25QmdtieovabkcuitdapnCilseasde; thus facilitating the

15 production of a multi-use formulation, for example.
Examples of potential preservatives include
octadecyldimethylbenzyl ammonium chloride, hexamethonium
chloride, benzalkonium chloride (a 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 alcohol, alkyl
parabens such as methyl or propyl paraben, catechol,

o resorcinol, cyclohexanol, 3-pentanol, and m-cresol. The
N 25 most preferred preservative herein is benzyl alcohol.
The present invention also provides
pharmaceutical compositions comprising one or more .
antibodies or antibody derivative compounds, together
with at least one physiologically acceptable carrier or

30 excipient. Pharmaceutical compositions may comprise, for
example, one or more of watexr, buffers (e.g., neutral
buffered saline or phosphate buffered saline), ethanol,
mineral oil, vegetable oil, dimethylsulfoxide,
carbohydrates (e.g., glucose, mannose, sSucrose Or

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



At heroscl erosis, coronary artery disease, hypertension, dyslipidema, heart
insufficiency and chronic heart failure. In a preferred enbodi nent of the
present 25 invention, treatnent of osteoarthritis or uveitis or inflamrmatory
bowel di seagPo631d3¢ achi eved with the anti bodi es, or hvatives
of the present invention. The present invention aI SO pm%@%x% g%b

phar maceuti cal conposition conprising an anti body or antibody derivative

nol ecul e of the present invention in conbination with a pharmaceutically
accept abl e excipient, diluent or carrier. The pharmaceutical conposition
shoul d 35 preferably conprise a th%rapeutl cally effective amount of the

anti body of the present invention,”i.e. an ambunt of said antibody that is
needed to treat, aneliorate or WO 2006/ 131013PCT/ CH2006/ 000300 40 prevent
the TNFa-relsted Hio¥Baseii A6RETT iiBWresichs SR HPYT 2°68t ect abl e

t her apeutrica jobe pirevedtd vin ehtepharmtheuthes apenpbsatignsef f ective dose can be
esti mat ecbleolvggg& Hd1.6el | culture assays or in aninmal nodels, 5 usually in
rodents, rabbits, ogs pigs or primates. The ani mal nodel may al so be used
to determine the apprepiiigtelsohcBREEAEFOFANERY difd rout e of

adm ni st raatsoohatdd suichadl enanbmd)y swdekibodobiselvetiare eifect of the anti body
or antibody Ldge sactfa‘égoﬁ)f’ﬁot he ;93_&&68%@&@91 | RENELOML LS Acr F model for acute
nonoarthritis §> %a Pat hol 41 235-243. Human TNFa is

i nj ect ed FHF] Jrjtrigcﬁlté]ﬂjyltlyn 5 PH Wéé Foitt O8f te 1o R%di ng to an acute,

sel f-1i mQanrgemonar the itithinnstble fjorpetéetbrysoknt. gBicgadivvity of an

ant i - TNF&, ;atlohP20¥ 117 épﬁrma‘éagug)bec@@oaégmmbfl eth A ekgduction of TNFa-
of . hi st ol.oqgi aI paraneters of

i nduced kne oi n g an
infl artia tJinocﬁf ub8; or® example’Ag‘oPﬂ%a]aerﬁ%l 85cff‘®srlcl67|a15%|%01§y efivatives of the
présent isngngiorerameahhvyhiny (sefublhamahi gh tavtinBddye®0 concentrati ons (60 ng

.- 1bO(r]I r’&l&%}n@ﬁﬂt}i%tﬁb@s MsR19h ysimd |aﬁ@p?bl)€sﬁdcﬁarﬂdﬁslm&h as ) | '(Ij'he
ant i oay tIV of. the ent Yy e utilised in
any ther aa%ln\%ﬁ | pdae ired- rrélnreesdugegilﬁrs nyqtr*&gl ((g)r?ogl cal active

TNFa 25 p’?%éinFHPR?rtth@aWSoFu%fhl%Peﬁ%ﬂ;ﬂndTﬁéCWtﬁfﬁﬁfe%e circulating in
the bady @impeéspigsedt atanplelnpebilbabbye bdlydlguelatiegcal i sed at- a -

parti cul L "?ﬁ% ent pr, s nodes for
syst em ca%)sl%lv\%g lghs? i 115?&&!0 Bgyi&\eénerlhgng\hs?\éhg?ncl ude, but are 30

not |i m t&HoCEhe SFFB’W(%Q 6n%§rrl&§r 8?%Ibeaﬁ§pf‘:}“€a‘fc?n5’i‘i’unfiﬁt ravenous,
subcut aneous, ventetanascwday,, innt ndiargt coudant bptdang t(eegher i ntrader mal or

i ntrapar E‘dﬂﬁ@é@& dinegtd oninkder @8alp)i, Nhah&J0Rntt opiGaltappl i cation to the
ski n, %o muc menbranes or to eye, systemc or local release via 35

i mpl aRt abii’e 3 ?ﬁiﬁo or local release via inplantable fornulation/device
al | owi ng for retard@deyescasasécal opinpablbppld cavi on farmsépexdl surfaces,
i ntrat hecadr ahyl Mfrdpriat me@AbE 6ﬂ|aﬁﬁnlﬂ9@iia€ha.bh0n1ncﬂr@1ngppl ication in

fornulatigns a %@vg[ ngOIF ?arlcor&gﬁl '1? Salnt {‘gé r_rLe%@I ETQF %%5:31' n selected parts

of the gastr0| n i na dct bcat 1 zed Tt Tavas ease from adequate
fornulat|%ﬁWW$é§F%%E%°Pe gh1§ggﬁﬁéy.embodlments, compositions in

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

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

35 dinjection or infusion technique. ’

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



5 local delivery to urinary cyst, localized intralunmenal release (e.g. to
biliary tract, ureter), or local delivery through endoscopi c devices, or

rel ease fromcontact |enses (contacts). A preferred application is a |ocal
one such agoldef@@nd i cul ar injection or topic io appli Geli@hoksdesoh Nt O the
eye. For both preferred applications, the anti body of the present I nvention
needs to be in solution. The present invention also reveals the
use of the.antibody or antibody derivative of the present 15 invention for

t he production of a nedicanment for the treatnment of TNFa associ at ed

di seases. In this case, the antibody or antibody derivative is conprised in
a therapeutic conposition. Said cotfposition is used as a nmedi canent, nost
preferably for the prevention or therapy 20 of TNFa rel ated di seases.

| n anot heraraispettrd ke sheymarduthodl esonpbst hopr esdntay nventi on are used in
gene therapyeq:hNopardd aularaddhradopldy &sCeliddt i ngengeddrer apy. Autoi mune

di sorders_represent inappropriate | mune responses directed at 25

sel f-ti sSUEYORNTY FER S FecP it e cePPE SANT YD Esent i ng dendritic
cel | s (DCGs) caderimparicante nradicallons antl pheapetiivogenesiat ighsaut o- i mune -

di seaseg af%ltelﬂ's!rs]ccfl{teaiﬁdgﬁé &fa&%déﬁ@%dfigﬁt?gpwﬁ\égwﬁé gult@a{ gene Itlher apy, an
ex Vivo approa o .therapeutic gene trapsfer. in retrovirally

t ransduc y(,séloﬁggja‘fﬂ?&tllyuE‘F?%EFucaaéggeb?}éﬂBﬁeﬁ%c@?‘?bte,a'r‘lﬁ’a%ﬁ%rab&te al . (2003, Ann.
N. Y. Acatbr Sbe. n®9fa81ox51®) thhlerzlendushrenwiaoiehss prdlwdey T cells, T cell
hybri domagor aRdmpXes, riapkdl yianacpr ef ef enthddivh RamBotsa-d,he sites of

i nfl amratsi 0 1uimnca?'ri nI%Itenngaeéts S%f g,a mul tiltgl)cl)éa hsa%leeggsé S35t hritis, and

di abet es. &9e telq S, t’ran.sd)ucéd W T Bt P OvVi T al “vectors that drive

expr es8i gmasPhebe ) o anpeguing ong ProrerasatNgRIgE? nted-eukins and WO
2006/ 131043RCEL 41206090300 2424 pNtHinENEg Sedantsdekiyer these :

| mmunor e ry.pr.qt.ei - L nf | | oyl di ng therapy for
experi m%ga%gﬁt%gﬂﬁggeggn%%%gﬁi %ﬁl,l%gggf%&?ﬁ? ?ﬁgﬁgéedyéd%%hri tis, and
nonobese TRAFELTR srﬁe@éfit?heStss(a&BFea%i‘r?d%o’F%gq)e f FAFEVRRIEES5 of the

anti bodi esmyobeamddzoyl deriheat mugsbofcobhed presewtni tadntiqons ar e

parti gyl ard e3ui 1@l i8cbQrat A a6l s Abeideliveny of the antigen, for

exanpl e when the ar]ct.l b Y, or agtl bod%) deri v,a(.%al ve | s ex ressed froma

t r ansgene CAF PR S TR a b6t t £8P e PEt TRV PFAT e &t BHS Stive cellular gene
| o t her apgctiioadeven d donPéw abrdrpr cdwi enawpe secténe glelely t he anti- TNFry
SCFv. Smdteat 2@l sudi?@83g1 N1 dapmisleh-at 8ot kAt csefvs derived froma TNFa
neutrali zéir&engngglrganakeag%il%o%& (i) can neutralize TNFa in vitro and (ii)
change t he cy?oﬁl ne é’xpr ess.rf onf pattern in mce sufferi ng from 15

col | agén-i nduced ar FREFEIAELOBEaf ey dralt Bee BYNESSO R not systemically.

Al t er nat ielspntdd rachasgsdeldd notapa0als whdecin @ReOfctsiiet abl e vectors (e.g.
viruses) Ald-amh g Lo (0008 UGN, CRRIRS 8L PIL Hiiadnantd HIFA soFv antibody,
is considered as anot her paqQssl Pe gene therapy._a roaé%. 20

The sequéeifcesUBf CATRETFF8s el T PR TRt ar - t’%@lﬁgﬂ g% 7§ ones: 3EQID NO 1
Yt‘of TB-v @ YMIQSRSSk SASMEDRVELF T ASESYSNDW/ \WDORBRIOAPILE 25 »

Lt YSAENRYEQUPSERSGREYETOF Tl SSLAPEDNAVIYPOORNNSRRTEGIGT KLEVKR SEQ /D ND: 2

VH of TB- Vi KKPGASVKVSCTASGYTET APGKGL
va([);v\v NTY@(%%%% TESUETSAST q?%ﬁ%%ﬁﬂfwg%i{ﬁz@ 30 AVMDYWGQGTLVTVSS

SEQ | D N®gingfherribody or antibody derivative in admixture:

with excipients sguitable for the manufacture of agueous
suspensions. Such excipients include suspending agents

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

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



DI VL TQSPSSL SASVGDRVTL TOTASQSVSNDVWMYQORPGKAPI C

RLI YSAFNRYTGVPSRFSGSGSGTEFTLTI SSLOPBDVAVYYCQQDYNSPRTFGQGT KLEVKR WD
2006/ 131013PCT/ CH2006/ 000300 43 SEQ I D NO 4 VH of TB-B

QVQL VOSGARYEKRIGASMIR/SOT ASGY SFTHY GVNVWRQAPGQGL PCT/CH2006/000300
EVWMON NTYTGEPTYADKEKDRVTLTRDTSI GTVYMEL TSI TSDDTAVYYCARERGD AVDYWEQGTLVTVSS
5SEQ ID NO 5 VL of FW.3 ~

DI VLTQSPSSL SASVGDRVTL TCRASQG RNEL AWYQORPGKAPK

RLI YAGS| LOSGVPSRFSGSGSGTEFTLTI SSLQPEDVAVYYCQQYYSLPYMFGQGT KLEVKR SEQ | D NO 8
VH of FW2. 3 | oQVQLVQSGAEVKKPGASVKVSCTAK YSFTGYFLHWRQAPGQGL

EWMGRI NPDSGDTI YAQKFQDRVTLTRDTSI GTVWVEL TSI TSDDI AVYYCARVPRG
TYLDPWDYFDYWGQGTLVTVSS SEQ ID NO' 7 VL of TB L2

DI VMI QSPSSiSASYEGERVHL ECFASRESNDYV\WEOCRREKARI Thoducts of

LLI YAGSI Lé@@s(é’ R EIEL T, Bé@h@@%ﬂ!ﬁ@@%ﬁf@ KLEVKR SEQ I'D NG 8

L1 VSAFNRPH TS SROGITT TT71) SSE PEBVAVYVEISEPHEGLST 20 KLEVKR SEQ | D

NO 9 VH oforfBlpte, or condensatQvaLMOBBAEVKKPGASYRYSETASGETFTHYGVNWRQAPGKGL
EVWMERI NP%@T%XE%QQBEEE&@-%@EVF%Lf&&i@%ﬁﬁwﬁé\%@@o&WmLWVSS

25SEQ I D K SE VL of TB-B R46L
DI VLg@PﬁNL%é M*ﬁimw%nm&té °

LL|YSAFNR¥W@WP§RFSGS@S@WEFTE¥15$EQPEWWAW@@Q@¥NSPRmFGQGT 30 KLEVKR SEQ I D
NO 12 TB-ABservatives, for example ethyl or n-propyl p-

hydroxybenzoate, one or more coloring agents, one or more
10 flavoring agents, and one or more sweetening agents, such
as sucrose or saccharin. Syrups and elixirs may be
formulated with sweetening agents, such as glycerol,
propylene glycol, sorbitol, or sucrose. Such formulations
may algo comprise one or more demulcents, preservatives,
15 flavoring agents, and/or coloring agents.

Oily suspensions may be formulated by
suspending the active ingredients in a vegetable oil
(e.g., arachis olil, olive oil, sesame oil, or coconut
oil) oxr in a mineral oil such as liquid paraffin. The

20 o0ily suspensions may contain a thickening agent such as
beeswax, hard paraffin, or cetyl alcohol. Sweetening
agents, such as those set forth above, and/or flavoring
agents may be added to provide palatable oral

AN preparations. Such suspensions may be preserved by the

“’ 25 addition of an anti-oxidant such as ascorbic acid.

Dispersible powders and granules suitable for

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

30 more.preservatives. Suiltable dispersing or wetting
agents and suspending agents are exemplified by those
already mentioned above. Additional excipients, for
example sweetening, flavoring :and coloring agents, may
also be present.

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

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



DI VMTQSPSSL SASVGDRVTL TCTASCSVSNDVWWWQORPGKAPK
LLI YSATNRYTGVPSRFSGRGYGTDFTLTI SSLQPEDVAVYYCQQDYNSPRTFGQGT

KL EVKRGGGGSGE0GSGE0GSGEGGS VAL VOSGAEVKKPGASVKVSCTASGYSFTH 35

YGVNVWRQA GEPTYADKFKDRVTLTRDTS| GTVYNELTS
DDTAWYCAQ%E%LWVSS 44 SEQ ID NO 13 TB-BA rERCH2006/000300

DI VL TOSPSSL SASVGDRVTL TCTASQSVSNDWWYOQRPGKAPK

RLI YSAFNRYTGVPSRFSGSGSGTEFTLTI SSLOPEDVAVYYCOQDYNSPRTFGQGT.

KL EVKRGGGGSGE0GSGE0GSGEGGSQVOL VOSGAEVKKPGASVKVSCTASGYTFTH 5
YGVNVIWROAPGKGL EVIWGW NTYTGEPTYADKEKDRFTESLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWEQGTLVTVSS SEQ #D NO 14 G ¢ of Fab

TVAAPSVFI FPPSDEQL KSGTASVVCL L NNEYPREAKVQAKVDNA

L QSGNSQESVIEEREKDSTY St SSTL T SKADYBEKRRVAMACEVEHEGLESPWEKSEN 10 RGEC SEg | D
NG 15 CHL:gE dish ASTKGRSVFBHAPSSKSESARTAALCOLYKR SEPVIYSUNSGA

lBTES¥T£FPAVLQESGLYSLS%VVTVPSSSL ggzgq%ygﬂ§P§N£§¥%§§¥gPKS CTS 15SEQ

DI VMI QT PKEE L WSACDRYTH FCTAS B SN OEK PBEsPKsoy bean,
ML MY SARNRYZ MBRRFE TERGUGERR EFdF SIVQARDLAVGTGOMPYNGRREEGHHa ¢dEl KR SEQ I D

140 17 VH of . TB-wt . 20Q QLVCS PGETVK| SCKA YTFTI—|YG\/N\/\X/KQAPG<G_
R%‘?@E%%Esﬁ%%ﬂ@ﬁﬁq RINCKNEBTATYECARERGD AVDYWGQGTSVTVSS
sEg | D I\IOmQBOII%tA 11anch 3ondgnazt ivanpdodts RE3partial esters

DI VMT QSPS8k SARMCERMT LIHE TASQOVENRWV X RRGKARKL 28t hylene oxide

VKRB S SN VS AP AR VS ASOY T T

YGVNVWRQAPEDG AN BN P FGEPT YADRERDRETES o SASTRANGEL 5T ing
DBTAVYYCARERGRAVDYWGQGTLVTVSS 5EQ | D 140: 19 TB-A H F68V, al so named TB-A H68

30DI VMTQSPSSL SASVGDRYTL TCTASORY, %MD%%E%%M e
LLI YSAFNRYTGVPSRFSGRGY DFTLTISSLUEDVA YNSP

KL EVKRGGGRRER 3SR GERES /G VESERE K
yWR@@M@WW@WMKWFS@EW@@TWWELE&TS

DOTAVY X CAREREDAVY W XA M VS on used, 1s either suspended or - -

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. Among the acceptable vehicles
20 and solvents that may be employed are water, 1,3-
butanediol, 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 acld may be used in the preparation of
injectible compositions, and adjuvants such as local
anesthetics, preservatives and/or buffering agehts can be
dissolved in the wvehicle.. 4

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

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



45 sEg 1D NO. 20 TB-A -H F70L/L72R al so named TB-A H70/ 72

DI VMIOPSSL SASVGDBVTL TCTASQSVSNDVWMY QUPGKAPK

LLI YSAFNRYTGVPSRFSGRGYGTDFTLTI SSLQPEDVAVYYCQUDYNSPRTFGQGT 5

KLEVK GGGGSQ\/Q_V@GAEVKKPGASVKVSCTASG){EIE'BﬁZO06/000300

YGVNW/] NTI TGEPTYADKEKDRFTLSRETSASTVYMELTSLT
DDTAVYYCARERGDAMDYWGQGTLVTVSS SEQ | D NO 21, TB-A H A76|/s77a al so naned
TB-A H36/77 1 10Dl VMIOSPSSL SASVGDPVTL TCTASQSVSNDWQQBPGKAPK
LLI-YSAFNRYTGVPSRFSGRGYGTDFTLTI SSLQPEDVAVYYCQQODYNSPRTFGQGT

KL EVKRGGGGSGGGESGRGESGRGESQVQL VOSGABVKKPGASVKVSCTASGYTFTH
YGVNVWRQAPGKGL EWVGW NTYTGEPTYADKEKDRFTFSLETSI GTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS 15SEQ | D NO 22 TB-AL_L46R, al so named TB-A L46
DI VMI QSASSLSASYEDR\AH:T CTASORVBNDYY\WOGRRGRARKso be

RLI y SAFNRYFGNESRESOR GYGTDETTI-SL CRERVAY YYCOLONNSRRTEGOGT

KL EVKAGGEGES GGGG%@ KPGASVKVSCTASGYTFTH

yGTNI | VRORECREL EVASRTRTY T EFSASANNMELFSLTS 20
DDTAVYYEABERGOAVBY WEOGTOUT VSS @E@bbwmmammc@ntam al so naned TB-A

L65 5 within a subl MVEGSPSBLSASYERYITdLEEA %@@\AD QQ%%KAPK
Y]

LLI YSAENRYTGVPSRESGSGYGT TLTI SSL SEDVA
KL EVKRG@%%%E%@C% ABRK A§ A4 25
YGW\AAWR@A&M@QEWNEME(EBTWF-KDRF@'E@_ ERSASTVYMELTSLTS

DDTAVYy GARERGDAVEYMGRGTBVITYSS oSEQH| & NQe24nTB: A L 1673, al so naned TB-A L67
DI VM OPSSL SASV T VS

LLI | SAFNRy TGVPSRF %%’Lﬁ"g% %ﬁéﬁﬁ% 30

KL BGEEAES VNS GARY KKPGASHRYSGT ABEY TR TH

YENVNVW/ EMM\QE‘%PJHY A.LB_YE KMQ' ESMEESP@B/YNELE[&LTS

&ngg@%%é%ow gl @ TBeA with D66G

I T APK FRGRE T ESE TR RS T WY VEL msmwﬁeﬁmmﬁ@mw\m@enwvss
SEQ | D N&Qfﬁ:a‘ﬂlyolblﬂ'(B-% ENFd afBBbredént or inhibit TNFa

15 associated diseamses/disordéers. A dose is considered to be

effective if it results in a discernible patient benefit
as described herein. Preferred systemic doses range from
about 0.1 wmg to about 140 mg per kilogram of body weight
per day (about 0.5 mg to about 7 g per patieﬂt per day),
20 with oral doses generally being about 5-20 fold higher
than intravenous doses. The amount of antibody or
antibody derivative that may be combined with the carrier
materials to produce a single dosage form will vary
i depending upon the host treated and the particular mode
<w”‘;zs of administration. Doszage unit formg will generally
contaln between f£rom sbout 1 mg to about 500 mg of an
active ingredient. ‘
Pharmaceutical compositions may be packaged
for treating conditions responsive to an antibody or
30 antibody derivative directed to TNF-u. Packaged
pharmaceutical compositions may include a container
holding a effective amount of at least one antibody or
antibody derivative as described herein and instructions
(e.g:, labeling) indicating that the contained
35 composition is to be used for treating a disease/disorder
responsive to one antibody or antibody derivative
following administration in the patient.



DI VMIQSPSSL SASVGDRVTL TCTASQSVSNDVVW QORPGKAPK
LLTYSAFNRYTGVPSRFSGRGYGTDFTLTI SSLUEDFAVYYCQQDYNSPRTFGQGT KLEVKR 5E | D NO. 27
VL of TB-A with V83A 5Dl VMIQSPSSLSASVGDRVTLTCTASQSVSNDVVWQQRPGKAPK

LLI YSAFNRYZGMPRRERERGYGTDFTLTI SSLQPEDAAVYYCQQDYNSPRTFGQET k) QID
NG 28 VH of TB-A HA3/ 70/ 71/ 73/ 77 (35
QVQLVQSGAEVKKPGASVKVSCTASGYTFTHYGVNVWRQAPGQGL 10

EWMGW NTYTGEPTYADKEKDRFTLTI DTSAGTVYMEL TSLTSDDTAVYYCARERGD AMDYWGQGTLVTVSS
SEQ I D NO 29 VH of TB-A 1343/70/71
QVQLVQSGAEVRKPGASVKVSCTASGYTFTHYGVNVWRQAPGQGL ‘

EVWIGW NTYTGEPTYADKFKDRFTL TLETSASTVWNVEL TSLTSDDTAVYYCARERGD 15

" AMDYWGQGTI VTVSS SEQ | D NO. 30 VH of TB-A H11/16/43/66/70/ 71/ 73/ 77/ 93/ 112
QVQL VQSGAEDKKPGGSVKVYBETASGYPRT bl UNAWROAPEQ@erivatives of the .

EVWMON NTY, LG RT YARRRKERR TL L Q[%é@&%hI&&iﬁD%&Iﬁ’Y%RER@ 20

AVD SVTVSS 31 TB-A H248L/ F681
DI VW@Pﬁ%ﬁE@M?ﬁﬂ%ﬁﬂbﬁw Pigapy for example an
LLI YSAFNF@@E@V@@RF}SM%@DUL@H SSEQREDVAVYYCORENSPRIRGOGT

PV ADREKOR TELL T SATVEL TSLTS
B AR TSIV T hv79A
DI VW@Pwmmmmﬁﬁmmmmm@@numdy in vivo.
LLI YSAFNRGLGYRSRES@@¥s] PE Td T |sSot RREREAYY YR&XDYNSPRIFGCQGT 20

G QALGR BV RV TCEPTUADRER DR ESUETARSTAVREL TSI TS

D’DTAWVCAHI@ERGBNWAM@@GYEst@EﬁEQ PO NOrIBY el Pikler 2R H_F68L
VWQSPS@U@ASV@RIH@BGIAS@\@MWPG{A% 35 Particular

KL EVKROR S G ARV ARV T ASSA TR T
2006/ 131ASIBET CHF RSN 0PBifrivatives thereof The size of the

polymer may be varied as desired, but will generally be

15 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

20 to the C~terminal end of the Fab fragment heavy chain via
a covalently linked hinge peptide as described in
W00194585. Regarding the attachment of PEG moieties,
reference is made to “Poly(ethyleneglycol) Chemistry,

N Biotechnological and Biomedical Applications”, 1992, J.

S 25 Milton Harris (ed}, Plenum Press, New York and
“Bioconjugation Protein Coupling Techniques for the
Biomedical Sciences”, 1998, M. Aslam and A. Dent, Grove
Publishers, New York.

Preparation of the Formulation
30 After preparation of the antibody or antibody

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



YGVNVWRQAPGKGL EWMGAY NTYTGEPTYADKEKDRL TFSLETSASTVYMELTSLTS
DDTAVYYCARERGDANMDYWGQGTLVTVSS SEQ | D 140: 34 TB- A H_K43R/ F68l
DI VMTQSPSSL SASVGDRVTL TCTASCSVSNDVWWWYQQRPGKAPK 5

LLI YSAFNRWT6MRRERERGYGTDFTLTI SSLQPEDVAVYYOQQDYNSPRTFGQET. 112006/000300
KL EVKRGGEGS GRS GEEES GEEGESQVQL VQSGAEVKKPGASVKVSCTASGYT
YGVNVW/RQARGRGL EWMGAY NTYTGEPTYADKEKDRI TESLETSASTVYMELTSLTS
DDTAVYYCARFRGDANDYWGQGTLVTVSS SEQ | D NO: 35 TB-A H F68L

10Dl VMIQSPSSL SASVGDRVTL TCTASQSVSNDVWWWY QORPGKAPK

LLI YSAFNRYTGVPSRFSGRGYGTDFTLTI SSLQPEDVAVYYCQQDYNSPRTFGQGT
KL EVKRGGGGS GEGEGSGEAGSGAGESQVQL VQSGAEVKKPGASVKVSCTASGYTFTH
YGVNWW/RQAPGKGL EWWGAY NTYTGERT YADKEKDRL TFSLETSASTVYMELTSLTS
DDTAVYYCARERGEAMDYAMBQBTLY THMESchE SEQ g 140nBBatEBnAil F68A

E"LY%%Eﬁ%%&!ﬁ%%@&%@ﬁﬁ%%éﬁ%%m&%ﬁe

&5 P@ASW@?SGFA@EWF‘F om
YG\/I\IV\X/RQO&IGQG_ EWMWGE&H’YADKEK%IFS@E&&Q&WN&&SL&E@UBO

DDTA %@@W Q4 &(%\ﬁi}‘.%:ébﬁ'-}z':@@é« FraL
DI VM\TlgPSSL SA Qéé%

LLI YSAFNWP%RP@@%G?GTBPTW@SE N AV CEXTENGP
KL EVKA KPGASVKVSCTASGYTFTH 25

EDTAWY%E?R%?NDW\GQGTEMX%%%%S %\Plo-ii% %8@%%2% gL Eing

DI VM QSPSSISSABYERPRITICFCRASERRAN PEKAPKE PH i plirEdrda
L/[TYSAﬁNRaﬁn@v@saps@R@w@faFTcnfrltssa u&mmwwmmsmﬁ:@@@é 30

2 Eﬂut
YGVNW/RQA| GEP YADKEK EETSASTVY SLTS
DDTAVYYCA EW \ﬁi‘%§‘°§ﬁ 9745 r‘?ké’rl-MEEgF? cececcecececees
35SEQ | D NG@- 4@}{2{@3]@5 of buffers that w:l.ll control the pH within
DI VMI QSP S5 SASMERRVIH T GE AL EMSNOVIAWH XOBBEKAPKe cetate) ,

vt SR M oS sorrer

ROAFERELEVROWNT FSEP Y ARBRFK RISPRSE EFSiAs PREGEr TSI Ths
DDTAWYCARE?@BA&@Y&AHB@EtWN&&rB]BBefndwebbqu wiM kobebsemr esof ul |y under st ood

by refer £ %Qfé% fy"'kaWélQau%Xé‘%&% 2BOEY o, d?gpgfndl gwever, be

construe imiin e SCO Invention | terat ure and patent
citationstr éxf’”ﬂ@o?'p(?ﬂ’a?@ﬂ EF >y TPEf EF i 1sotonicity of

20 the formulation. The preferred buffer is sodium acetate
(about 10 mM), pH 5.0.
A polyol, which acts as a tonicifier and may

stabilize the antibody, ig included in the formulation.
TN In preferred embodiments, the formulation does not
&“/ 25 contain a tonicifyving amount of a salt such as sodium
chloride, as this may cause the antibody or antibody
derivative to precipitate and/or may result in oxidation
at low pH. In preferred embodiments, the polyol is a non-
reducing sugar, such asg sucrose or trehalose. The polyol
30 1is added to the formulation in an amount which may vary
with respect to the desired isotonicity of the
formulation. Preferably the aqueous formulation is
isotonic, in which case suitable concentrations of the
"polyol in the formulation are in the range from about 1%
35 to about 15% w/v, preferably in the range from about 2%
to about 10% whv, for example. However, hypertonic or
hypotonic formulations may also be guitable. The amount



10 Experinment 1: Construction of scEv antibodies The starting material for
the generation of 15 hunmani sed anti-human TNFu anti bodi es or anti body
derivatives, such as single-chain fragnents (scFv) or Fab fragments, was the
muri ne nNon{g N ti body Di 62. The sequences of the vgti jon of the
l'i ght chaigﬂgngﬁFﬁggheavy chain are disclosed in Poringﬁgvég%ﬁw@ﬁgg4, 20
MD1. Inmunol. 31:1059-1067). The properties of this nonocl onal anti body are
al so di-scussed in the sanme publication. Briefly, D62 specifically binds to
human-TNFa in a concentrati on-dependent manner. It is a high affinity

anti body (Rd = 0.4nM and can bl ock TNFa binding 25 to its receptor. In
addition, Di 62 inhibits human TNFaPhduced cytotoxicity in nouse L929 cells.
Based on its published sequence Di 62 was constructed in the formof a

si ngl e- chai npantolbeddederiyval so eltscFv)th nretshecorticernthat i on VL-1inker-VH, in

30 whi ch m@eédl%%e%@w%@cghg £YIROsed- Aafiguk, reneaks of four glycine and
one serine residye (

4Ser)4. Herein, this scFv is.referred to as TB-wt,
with a VLBPUSEST B MR sharHanicos s@@rﬂlﬁf)rﬂgﬁaﬁf. BEoefififni se ¢ hi s
anti body dempasatdi ve 4 oliseheh8bigrur(pose aof tapherépeer. it nmore simlar to human

sequences in order GO JU-RLAESS RAL eNEd AlageAMUgogeRNEGE iNadyaRe D) render it
nore stabl e, and. sal ubl e, TB-wt sequence 49 e.grafted on stable and
" Y B ERCCREES

sol ubl e hGREPIVaREREFRS VEARPTHEAINATr BETR 2y Lett.
508: 407- 412¢lyief ndeiomNrusuestaatantE2604l) asVipphpdsridteglbe Z224) . The hunan

bt A |y e e o T g e o a pool of

human VLy&ﬁ VITI%QE ‘aﬁgﬁté’ ,S‘éﬁfagc&aé% ?‘Cgcfe%ad\?a,ﬁ’tl% etg-ﬁ Br ocheni calO and

bi ophy¥i cakdprespeseiedntionchf ashd deroxkanside ast apeds/Eptikebwubi lity, and

eXpr essi OBepepakti 851/ AUk deni Muithe etormat@ofl of (2081pul RS Lett. _

508407-412;, AT el ML, Ehapl, 3004 . MEthods, 34215 224). The i sol ati on
i€s. 0 e | FKS

and proper%-1 Se an ody Tranewo “are descriped in
WD0309769 PREMAIZ06 P88, SULEGRT BRF S"508F, PEESIgLe- Bt BRt3 6By framework with

undef i nedianik gepubt nthicig abbupropenti es.avasti derk, foredessblui t abl e acceptor.

Thi s agceploh LANS! §lcosd 8 oVhs k:?rRP%oEBd PR BEQAdR 1100 14) in
conbi nat i op with .a human VITT domain (SEQI 10: 1553. Herein, this acceptor
f r anmewor kPS4 &-8FF ' BH°4E BV 3. Anpng 81 VL framework residues, TB-wt and

FW2.3 20 share 55 i denbheat¢niznriimentcitther €srdulbs;ionhicotaimsunts to 67%
identity. cABONGVEDEaSA (Wi baf EQERWON K. & eSIrfUBSay T8 Wht D8k, V2. 3 have 55
i dentical .residues, ]g%esponfplfrlg t8 63% i %entgta}/. Bot h si ngl e-chai n
anti body &8FT{AiVes i BBt c &P Cﬁﬁﬁaé: gPhs, ¥ %p&Pt from the V1i- CDR3,
whi ch 30s 28s¢wrigétyi freRVRi3ongmy apracresiedvebhyrssi sheh ad thin t he CDR
r}esi duez bengh i berensl f ehehot h r@%g\égol,_\/dﬂ}ilQ%SRlb%ﬂMd&nﬁor lthe( fllggg;li sa;i on
of antibo i omaj.ns e ri.be ec al . , ture
332:323-3 %ng%gﬁﬁg‘lﬁ‘g %nih ??ngjle)r. g%‘f‘h%%‘%ﬂn%l?“%%@ﬁ%& Roguska 30 et
al . (1994y2Y Proénciided iachie &mulgsiory] pesdigrsrlgonbeaies et al . (2005),
Einrmr Bi okhe 2fnir3dthi 435 orEier &, mB.tidebe afornfu2@04¢n . Michods 34:184-199). The
-Ni M8); apphOGGETE,: NAITE] g}cQSe %Vﬂé# ;6%5?5&%% %ﬁan%[a fldy mouse CDR | oops.

&Y
from TB-wt_onto. I%V\23wa carried out eSul - 35 ting scFv is
referred BBO%s OTB® B AFPOHES2T hd¥E RERFFEHADLY of “BEBPPBENOSF and the VH
sequence bp BEQtI DF NOn. oFhwotDRtheopgshammatBuwtcaildye defi ned according to

t he Kabat 50§80 puabed418-s¢hersd fiKabatoretsrabi1 {4881 kuaSaguences of Proteins

of II“'unOLRgééxﬁesé£gﬁga?§%’Rgéihg ‘on's Pharmaceutical Sciences

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

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



aNatl. Inst. Health, Bethesda, MD) and confine the follow ng residues (see
Figure 1): 5 CDR1: L24-134 (sane Kabat nunbering) CDR2: L50-156 (sanme Kabat
nunberi ng) CDR3: L89-1,97 (sane Kabat nunbering) VH 10' CDR1: H31- H35 (sane
Kabat nunbgiy 16e13¢452: HSO- 1366 (Kabat nunbering HSO H%/%@Ig@og- H106
(Kabat nunbering H95-H102). This anti body was unable to n

efficiently (Fig. 4A). The next step was to determ ne 15 which residue or
resi-dues fromthese conponents shoul d be substituted to optim se the
properties of the resulti ng humani sed anti body. Si nce
substitution of human am no acid residues with other am no acids should be
m ni m sed 20 because introduction & foreign am no acid sequences increases
the risk of imrunogenicity of the antibody or antibody derivative in humans
(Gonzal escempJaxes( 200H) ,ZnTpImIe:iBi cbup 3 -; 4B odspwerhle vari ant s were

construct Qucﬁadsd Yabd Ak s ;- hef sl Ranefesrpedto as TB-B L46 (VL 25
SEQID 11 VS RIO vvas constructed vmththe aimto mnimze the
ri sk of b%?‘r‘?&eirﬁf?ﬁ?\ 43| | showi ng sufficient binding activity.

This-variant is basédheoﬁoﬂrﬁﬂatands toitcaiugsd ofer dinngleo am no aci d change at
POSi ti GN 48} o¥lent NAMRIME 1 It e THES AMNQagigliizg 30 located within the

ol ved FRCTRERPRY Kohd LSt a FoR G ALoChHL SRR N | nf | uonce. on

VH VL padkémgranes, wastarepor t@d foRdpwand e goieperaeisirded the f avoured at this
parti cul agoRasidien. (PCT/ US03/19333). 35 In contrast to TB-B, the scEiv TB-B
L46 retains sonme TNE . . . 4A, Kd .3". 100 nMy). 51 In
order to further i St NFa~bi rth-rrg A 498 one or nore further
exchanfes were rradeTé?te éﬁ@mdratﬂfﬁrlel%fam@lﬁlter%%|t@uésm&ﬂma1

r
in need of treatment with the antibody, preferably a

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

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

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

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

N course of the condition, whether the antibody is

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

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

35 in guestion. ‘

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



46, 65, 67, 70, and/or VH residues28,43,68,70,71, 72, 73, 76, 77. Herein,the
5 variant with exchanges in all positions is referred to as TB-A (VL SEQ ID
NO 1; VH SEQ I D NO 2). Furt hernore, regarding particular

anti - TNFa ' i of the present invention, conpeti t oM th
pepti des erlﬁe\'/oggglfﬂr%gm L-CDR1 and L-CDR2 showed that ol tgbg}c?t}ﬁ% | oops are

i nportant for the binding of the scEv to-the antigen (Daring et al. (1994),
Mol . I mmunaol . 31: 1059- 1067). In further experinments ainmed at

m ni m-si-ng 't he nunber of non-human residues required to retain 15 binding
and at optim sing biophysical properties - (stability and solubility),
systemati c nut agenesi s and domai n 3huffling was applied allow ng to

el ucidate the functional differences between nouse and humani sed VL and VH
domai ns. Znbwa syarddantis Ives e mohhai nediebyrdapmim cshutdlaveg: The first vari ant

IS conpos f, .1 he | : - n V] | yci ne serine |inker
(SEQ I D l\%’j{%{ké{n ?%%gg\gﬂ)&d{)%%%ﬂ-fr@%%$£§} %glseu}?tgirﬁog% n _TB-AB (SEQ I D

NO: 12) . THENISdebrt inas: antth TBephyPislt Fange \dr $8tPBOYF USKE first vari ant,
nanel y, tiendl adonmin 3f romid:B2 b meikghi naté grafietrhbiheabdd-domai n of TB- A
(SEQ | . . kg varjant erated by
systengt:\ggﬁ%)aag%%%ilss 3?”%%- %@ﬂﬁi‘q@&%ghgﬁﬂg ?ggﬁ%}g% %6rrpari.son of the VL
and Vii SEJFEREesOdterTBORAShFePRIEIE AZ0PE ot W+ TS f r amewor k resi dues

di ffer betweprsIBA taid ThBeBplastesd=siky) modardd vg of them VL residues 4

and 70, andi Wt i158s1 dues,2§es/1, and 73 show only minor !differences in size
and property and therefore were not considered for nutagenesist at this

poi nt. The fol | ow ng=35< ons-were replagced with the
correspondi ng am no IackdoflreanefBdB mefhese Fiengheenridoubhe nutants of TB-A

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

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

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

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

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

suitable vector plasmids. Once the DNA encoding a VL

35 and/or a VH domain are obtained, site directed
mutagenesis, for example by PCR using mutagenic primers,
can be performed to obtaln various'derivatives. The best



WO 20061131013PCT/ CH2006/ 000300 52 TB-A H43K->Q nterface(SEQ I D NO 18) TB-A
H681?- >Vouter | oop VH (SEQ I D NO: 19) TB-A H70/ 72F. 41, ,LR outer |oop VH (SEQ
| D 110: 20) TB-A 1-176/ 77A->1,S4G outer loop VH (SEQ ID NO 21) 5 TB-A

L46L3Ri nt eyhagRuSRE | D NO: 22) TB- A 165RH>Sout er | oop VipdrzGRobddoddn 23) TB-A
L67r-souter loop VL (SEQ I D NO: 24) Many factors can 1 nfluence

the i nmunogenicity of an anti body or anti body derivative (Gonzales et al. Ic
(2003), Funopr Biol. 26:31-43). To further reduce the nonhuman content of the
vari abl e regions of the humani sed TB-A scFv, the nmurine CDR2 and CDR3 | oops

of VL and nurine CDR2 | oop of VH were exchanged with the correspondi ng human
CDR | oops from FW2. 2. The resulting 15 constructs herein are referred to as

TB L2 (SEQID NGO 7)r TB L3 (SEQ ID NGO 8), and TB 112 (SEQ ID NO 9),

respecti véstartiyig” sequence can PEhehcEMASleprodihingnt hbenumibee si ngl e- chai n

versi on of¢the JaRogkonals 30k BPQYe Drf%na8d thesdien20s huani sed ver si ons
TB-B and TB-A vveres%;enerat ed %%ene s%/qr%tghem s ( .genscript.com. Al the
[

poi nt  mut BF$ G ePn SERETGEh P Hrf S{IF8PBeT 437 TBSA E43, TB-A H67, TB-A
1169/ 71, IB=iAaki7?6576s . dTBsAFL A6 quEBeds LB5 FaPBEWs k67 peFBidk VB3F, TB-A V83A,

TB-A D§6G);e<¥\@é'rf%eis?tﬁl£’§g‘1&e@h9¥ef%' dehyei <25 £sk tordigh-est,ed mut agenesi s
foll ow ng sfandard clonj ng procedures. Exchange of the nurine CDR | oops of
TB- A wi t ""F I NGRan ﬁS&qr()pr)gmfr}gom FW2. 3 was acconpl i shed ‘usi ng PCR and

state of the art cl oiiamgapdocieduingsandlimate@bifesirctdihgiaqiels the VI-! TB-A
variati onge s 1dione! 05athd ReSER 3Q: I DREQH PrbG:29,caande SEQd D NO 30 were
realized g%g cqcrrpge e gene S%Q%\%esi S. . %0@13 fourther preferred
TB-A are 4P sti6S8d P S 395 55ES PPN 38 U5H8¢e anti bodi es were
found 10 Ber paret peafertipnspabFab dndomeitshl Bashs misdwAo3S bel ow in Table |.
?BM _ ldiscl_osirﬁ'g' tﬁ&'-:gje\heﬁtéﬁgﬁ@mba_s}"@ﬂ’ Ethcilsgﬂﬁﬁeﬂﬂlbiﬁ aflel Sggr esgi oln vect Ior
2 e BUEECLE O 8000 B, KIRSIRL B gy 1500 2 e
(Sambrook & Russell, 3™ ed. 2001) and in Current
Proteocols in Molecular Biology (Ausubel et al., 1999).
15 ' " The DNA sequence harboring a gene encoding a
scFv polypeptide, or in the case of Fab fragments,
encoding either two separate genes or a bi-cistronic
operon comprising the two genes for the VL-Cx and the VH-
CH1 fusions (Fig. 2) are cloned in a suitable expression
20 vector, preferably one with an inducible promoter. Care
must be taken that in front of each gene an appropriate
ribosome binding site (RBS in Fig. 2) is.present that
ensures translation. It 1s to be understood that the
N antibodies of the present invention comprise the-
“’ 25 disclosed sequences rather than they consist of them. For
example, cloning strategies may reguire that a construct
is made from which an antibody with one or a few
additional residues at the N-terminal end are present.
Specifically, the methionine derived from the start codon
30 may be present in the final protein in cases where it has
not been cleaved posttranslationally. Most of the
constructs for scFv antibodies give rise to an additional
alanine at the N-terminal end. In a preferred embodiment
of the present invention, an expression vector for
35 periplasmic expression in E. coli is chosen (Krebber,
1997). Said vector comprises a promoter in front of a
cleavable signal sequence. The coding sequence for the



5 derivatives (scFvs) described above, the correspondi ng Feb fragnents were
generated as follows. Selected |ight chain variable domains (VL) were fused
to the constant region of a human I g kappa chain, while the suitabl e heavy
chai n vari el R¢ammsns (VH) were fused to the first 10 const ant
domain (Cal) of a human 1gG Both human const ant donalﬁgwaé?@&gﬁg%%fled by
PCR froma human spleen cDNA library and resulted in the sequence SEQ I D
NO 14 for cx- and SEQ I D NO: 15.for CHL. 15Experinent 2: Expression,
producti-on and stability of humani sed scry or Fab anti bodies

Pl asm ds encoding TB-wt, its humani sed derivatives, or Fab fragnents were
introduced into a suitable E. coil3%train (e.g. JNB3) for periplasmc 20
expression. The scFv variants were al so expressed as inclusion bodies, for
exanpl e i#iipedBUXPtEdechds | tisty dhaed Fundrpondlo Shagtkeahaln anti bodi es wer e

obt ai ned @ynra@fQé ém:eofmmlaq%@g @@dlt%g&mugswsewent purification by,
for exanpl e e expression Qn periplasmc

expr essi OIS &ﬁ_zggp hé]nege(ﬁ) gg?weae °08 npgGIy E? Vgpmg per litre culture
under statmrsélgh@bcﬂeavénye cu taleavedn Thecangiaddonss (ehen medi um. with appr ox.
3 hour s i nsheti, orhtﬂh@eczage NCrnshakd ragagheaﬁé) ) wd lvieonventional . 30

shaking fl a 1 gen ra we rve xp ected fromour previous
anal ysi s odsﬁﬁn‘%}? s set Sté)(?p? oo S ustc é ll%%e soI Ubi lity (Auf der Maur,

abl
et al. (200Wrt Wﬂ?ddsTBﬂ %—12‘22)5 &Wc@nélb%eg/@rf“ﬁé FeddenEe of a humani sed
derivati VBeﬂer.nED &messaasleimxofchér;eepmae@tmw&&eﬁémmek (FW2. 3), the

hi gher is I 0 i For exanple, the
y| eI d obt% g’éx lﬁo?f%f(e)g% éﬁ%mlm ? ﬁ%o%ﬁgﬁ ?P almb ? h%n that obtained 54
rom é‘)@prl%%%fleéﬁe%ff sFBSjAaH’? SEESr Bateld YWFER }?%é’é’éaﬂlﬁilaﬁgs reduci ng t he
nifiber of hatitf freeldyy faphninaloisdonr esditiseswpi @senrn ba &B-dAyhad a positive
effect tougrathe SXar 5L aémhgls AEoflon 8820 S p0OLAET shitpO! L ant

characterl stic of the antib, r antib erlvatlves of the presenf ‘

i nventi on-Hs CABR }%eollﬂﬁ?"ll?jt%}‘ Pijbes ?éesﬁ8 ilHged i@ ority of the
f r amewor kdSiBtArbveradgehe sostorast eageviprak i0TB: itydrophlerie of solubility in

phosphat e (dusuker eadms%hbﬂereﬂdld@ea1bytﬂe91abcu£9tjgﬁd pkbédddleison, TB-A migrates
pr edom nantl in a mno ﬁilgtetsﬁ(%% %ﬁat 70ml) whereas TB-W shows a strong

t endency "’E’%“T gP?Wrégté’rE In addition to that, naxinal
solubility of TB-A éﬁ\éISI@Jéiﬁ‘t mxnra@s*mgafcme%c&m@uremb was assessed by PEG
preci pi ta@dl@@eﬁ&dﬁ iaatalthtﬁidualed IBG 2188152326088, 12108-12117). Briefly,

t he apparent t ed in the presence of
pol yet hyI P e§%&fcsg ?%éﬁg %S%f %OREBM?f%aEEé%%?_’\[/eS \Agre determ ned by
rn::asur‘?longPliji’rf(fﬂr W@oﬁééﬁﬁl?]a‘-t ifon cPAl t3&adnpet é?traﬁ{‘afﬁ‘:’flecéﬁﬁ?’l fuged 20

pr ot ei n- PEASB@ermmpIdauiesexpidssdvhves Hizawedr eexdpraeatordeépendence of log S

(mg/ me) 0{5&%@%&9%&&@9enfﬂeatgoqg?éﬁq@/a&n ﬂ\é!ayamsféanléméfy (Sm) of a

test protelin was est|i tion o ar regression towards
0% PEG (Tfa-‘”ti’m & ROrPTRTA %s)foéﬁ'rﬁl?: USaPat ity 2'd ti?é”r&l?bﬁ‘ﬁ 70 mg/m . Al
trest proteing stmvmdeke@mmmal byclyeed isolansiblangy. I n a ' second approach a

Whocbs,caéﬂx%@!\a@@éfaph@t ef@d@éﬁé&@- gﬂ&%@gﬁw ) C)am%lappl ied to assess
i nt er nol ecul ar attpg\gtlo NO 40), TB-A

uls
Li nker GRS EBRI™ Qa’?f’f% Qlfl 5 l°n3181‘131“K§§87f}f‘6é’|9rf%1EQ|D NO. 34) and
TB- A H F6Siillsggn EhNCFBE) ' at a concentration of 1 ng/m in PBS (50 nM
phosphate pH 6.5, 1%QendAdNaCh)es |dr tahicsho®) edivie yaisobei thedf interest is

I mmobi |1 zed, Efcolxﬁre%&gh's?ﬁ gl Bf?%fa?’ct%gg%%ase p?&%}%%t' @EO a_col um.

Interactlons et ween ilized protein are
det ect@d E<L1Ehi ??E“‘qlllrlﬁﬁeaffcbtséﬁ?ﬂrh 3ﬂ/drlnui“?é’tr"l' ig?tt%in osnetic second
virion comdfeicétiee tBRArds\HiNGl, i pref areddur eoaodsi mirermmaN@gul ar 55

attracti ofdd eRUE Qi 1Wes; £ oyl Al edh aeCording poadgssier, PMet al..

IBISO'PEgS re'so%gl(l)c?e %%AC%(S 0, %stsﬁng(:;reacombl?lan’;r %mggr'?NEpO%Istl ve B22, the ~| ower

described in W09729131, the latter method also allowing

35 to determine the kose rate constant, which should
preferably be less than 107s™
preferred.

. Kg values of £10 nM are



I nternol ecul ar attraction of the test protein and, 5. therefore, the higher
is its solubility. Due to the high. simlarity of test protein sequences it
was assuned that . Bfl values of. the different proteins can be directly

conmpared t@oeRedhsafper. 10 Table I: Solubility featuresp@ficdBudoddsl vati ves
Sequence pl Log Smax B22 value (SIC) TB-A 7.8 1.84 0.13 -24.5x10-4

3.8x10-4 TB-A H M48L/F68l - 7.8 nd nd TB-A L_V83E H V/79A 6.58 nd

37

In vivo neutralizing activity of an antibody
or antibody derivative of the present invention can be
estimated using the L9929 cytotoxicity assay. Human
recombinant TNFo exerts a cytotoxic effect towards

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

I 10 ' As TNFo has a proven pathophysiological role
e *in various human diseases, in particular inflammatory
disorders, immune and immune-regulated disorders,
infections causing septic, endotoxlc and cardiovascular
shock, neurodegenerative diseases, and malignant
15 diseases. As TNFo is ‘suspected to play'a disease-relevant
role in a steadily growing number of additional human
diseases, it is difficult to give a comprehensive list of
indications that also ensures a complete representation
of the spectrum of clinical applications for TNFo
20 inhibitors in the future. Therefore, the antibodies or
antibody derivatives of the present invention can be
applied to treat the diseases listed in the following
catalogue, which is not to be considered as a complete or
- exclusive list. Other diseases not mentioned
Qﬁ/ 25 specifically, which directly or indirectly are influenced
by TNFu, are also included.
Autoimmune or chronic inflammation:

Chronic and/or autoimmune states of

inflammation in general, immune mediated inflammatory

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

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

resistance, states of arthritis in general, rheumatoid



nd TB-A Linker R - HF68L _ 8.2 1.91 0.09 1.59x10-3 5.9x10-5 TB-A H
K43R/F681 _ 7.8 1.86 0.02 1.28x10-3 3.0x10-4 TB-A HF68L _ 7.8 1.88 0.07
1. 06x10-41 2.9x10-5 TB-A H F68A
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arthritis,. ostecarthritis, reactive arthritis and
Reiter’s syndrome, -juvenile arthritis, ankylosing
spondylitis, multiple sclerosis, Guillain~Barre syndrome,
-myasthenia gravis, amyotrophic lateral sclerosis,

5 sarcoidosis, glomerulonephritis, chronic kidney disease,
cystitis, Psoriasis (incl. psoriatic arthritis),
hidradenitis suppurativa, panniculitis, pyoderma
gangrenosum, SAPHO syndrome {synovitis, acne, pustulosis, -
hyperostosis and osteltis), acne, Sweet’s sydrome,

/™~ 10 pemphigus, Crohn’s disease (incl. extraintestinal
manifestastations), ulcerative colitis, asthma
bronchiale, hypersensitivity pneumonitis, general
allergies, allergic rhinitis, -allergic sinusitis, chronic
obstructive pulmonary disease (COPD), lung fibrosis,

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

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

Acute inflammation and/or prevention of

25 postsurgical or.posttraumatic inflammation and pain:

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

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

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

Neurological and neurodegenarative diseases:



_ 7.8 nd nd TBAAHF68VF/OL _ 7.8 nd nd TBAAHF/OL _ 7.8 nd nd Yet
anot her 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_MA8kbR6RIs{0PEQ | D NO 31), TB-A Linker _&R H_F68lcr(@BAoddoNE 33)
TB-A H_ K43R/F68] (SEQ I D NO 34) and TB-A 'H F68L (SEQ I'D NO.: 35) was

assessed by determning the tenperature for onset O unfolding by circular

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

this .ekperinment TB-A started to unfold at a tenperature of 53C whereas its
derivatives TB-A H MA8L/ F68l (SEQ ID NO 131), TB-A Linker &R H F68L (SEQ I D
NO 33), TB-A 39

Alzheimer disease, Parkinson’s disease,
Huntington’s disease, Bell’ palsy, Creutzfeld-Jakob
disease.

Cancer:

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

Pain:

Acute and chronic forms of pailn, irrespective

/7 10 whether these are caused by central or peripheral effects

o of TNFa and whether they are classified as inflammatory ,
nociceptive or neuropathic forms of pain, sclatica, low
back pain, éarpal tunnel syndrome, complex regional pain
syndrome (CRPS}, gout, postherpetic neuralgia,

15 fibromyalgia, local pain statés, chronié¢ pain syndroms
due to metastatic -tumor, dismenorrhea.

Infection:

Bacterial, wviral or fungal sepsis,
tuberculosis, AIDS.

20 Cardiovascular Disease:

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

In a preferred embodiment of the present

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

The present invention also provides a

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

.The pharmaceutical composition should

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



56 H K43R/ F681 (SEQ I D NGO 34) and TB-A H F68L (SEQ I D NO 35) showed
I ncreased thermal stability (56 and 58C). All test proteins showed
i rreversi bl e denaturation and precipitated upon unfolding, naking it

i mpossi bl ewloPeAef§r M ne the nelting tenperature. In o[;(gjleéH£086/&§§0%r m ne
m dpoint of transition in a reversible process, unfold I'nduced w

guani di ne hydrochl oride (GdnHCl), to keep the unfolded proteins in solut | on.
In thi-s approach fluorescence em ssion naxi ma where determined in by 10
fluorinmetry to follow unfolding. In this set-up, TB-A showed agai n good
stability with a mdpoint of transition at 2.07 M GInHCL. In line with the
results fromthermal -unfol ding theé¢derivatives TB-A Linker &R H F68L ( SEQ

| D NO 33) and TB-A | LKA3R/ F681 (SEQ I D NO 34) showed 15 increased stability
as di spl ayegranttt hhéi Titver-ral apad riiseabe taransndiimn, 2e83tand 2. 3 M GdnHCL,

respecti VS&%bﬂf'ﬂ‘?' @et!éc—taﬁié‘b&ﬂéﬁ%e{l‘é‘?é LbrreirQ\frerR%vé degimatives SEQ Onset of
denatu- rationrC C1] olnt of transition TB-A 53 2.07 MTB-A H

M48L/ Fe8l The gaerp %Cﬂlﬁy\/%%’@qqlv?g%se “AB 7Y SFBiR2Efhker 2R H F68L _

either in cell culture assays or in animal models,

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

o 10 present invention is a rat model for acute monoarthritis

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

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

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

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

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

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

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



58 2.33 MTB-A-QC15.2 56 2.30 M TB-A-QC23.2 58 rid TB-A-H F68A _ rid rid
TB-A H F68V/ F7CL _ rid rid TB-A HF7OL _ nd nd 20

stability of TB-A in hunman serum hunman uri ne,

pi g anterigioHhaRas fluid was assayed by nmeasuring TNRg.bi
57 TB-A after incubation for 3 days at 37C in the respé@?ﬁ%ﬁﬁ

Ive

Th

b 6

e

pig vitreous body fluid and

tivity of
luid or

I n assay buffer (TBSTM as a positive control. TB-A was diluted in body
fluids to awfinal concentration of 10 nM After the incubation period
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ventricular application, oral application in formulations
allowing for controlled intralumenal release in selected
parts of the gastrointestinal tract, localized intravasal
release from adequate formulation/devices (e.g. stents),
local delivery to urinary cyst, localized intralumenal
release (e.g. to biliary tract, ureter), cr local
delivery through endoscopic devices, or release from
contact lenses (contacts). A preferred application is a
local one such as intraarticular injection or topic
application e.g. into theieye. For both preferred
applications, the antibody of the present invention needs
to. be in solution.

The present invention also reveals the use of
the antibody or antibody derivative of the present
invention for the production of a medicament for the
treatment of TNFa associated diseases. In this case, the
antibody or antibody derivative is comprised in a
therapeutic composition. Said composition is used as a
medicament, most preferably for the prevention or therapy
of TNFu 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
self~tissue. Antigen-specific CD4+ T cells and antigen-

presenting dendritic cells (DCs) are important mediators

“in the pathogenesis of auto-immune disease and thus are

ideal candidates for adoptive cellular gene therapy, an
ex vivo approach to therapeutic gene transfer. Using
retrovirally transduced cells and luciferase
bioluminescence, Tarner et al. (2003, Ann. N. Y. Acad.
Sci. 9898:512-518) have demonstrated that primary T cells,
T cell hybridomas, and DCs rapidly and preferentially
home to the sites of inflammation in animal models of
multiple sclerosis, arthritis, and diabetes. These cells,
transduced with retroviral vectors that drive expression
of various "regulatory proteins" such as interleukins and



5 dilution series of the sanples were assayed by FLISA in order to determ ne
t he binding constant Kd of TB-A (Fig. 11). Wen conparing body fluid sanples
with the positive control TBSTM sanples, a shift of the Kd towards higher
concent r at yyghg i ndi cate a decrease of active 10 ' jng the

i ncubati on per?%wlgn our experinents, however, no Sucﬂ;cgﬁﬁ{aoﬁ@éioﬁ
detectable, indicating that the anmount of fully active TB-A renai ned
constant in every body fluid assay due to a high stability of the anti body.
15 Experiment 3: Binding features of humani sed anti body
derivatives The binding properties of all hunmani sed scFv
variants were tested in ELI SA on r&conbi nant human TNF(1. 20 The

di ssoci ation constants (Ed) for all variants lay within a range of 0.8 to
nor e t hamediQ-000nMrvihaseiwaenmbeto exiugbragulenergepcaraiekate on bet ween t he

de of ffinity of th
gradae o mggggm%@gi%gfo ML AEEER] QF 1L AMEMOr %ﬁé%%_w%ﬁ@af‘. ity o €

respective bi . "Nevert hel ess, sone IB-A variants containing
mut at | onSYORERERS HE R B idequent Show M ISPy T Evdlr s28dwar ds human TNFa
that are mompasablisbeait hatceof THB- AabfegandBehbhs fwmegrprkessi on o

yi el d-nproved deriyabbyes: aheIBedy (LB &8 9 82/ Aeskhat exhibit simlar
affinities as TB-A when conpared i'n 30 ELISA. | TB-A represents a
good conpriFRseo B tAkEeRAT HEE HAPAY M TBPAREUT £ R6F285%Meé8i on yiel d and
affinity.ddliveeynef dheaddtiigeny, fo0 siagpiléident tdefdmridodg detween the

si ngl e-chain,apgd ddevEabyd ri%g'%_ﬁ?%e%é%rd”;lﬂo@fa Bafs¥es 3ardetectabl e (data not

shown) . , The affini or TNFa and b ng kinetics were al so

det er m né& faoFuaFJBarP&eoﬁeE{ﬁ‘fli@E Bgﬁg%nAd%%t%v&Sﬁgﬂ‘gfea%ﬂleﬂ%ore), resulting in
d di ssecierenychemstsant Kerali@e8 ewdregniof fandasecoftiasf Pf= 4.4 x 10-4s-1 and
a~on rat ecyf aktimiroX 489S -dnlvcd. cOEXRENROBN! HivelaAbreytotaxicity assay The

function of .antibodjes_o nti bo derivatjves in neutralising TNFa in vivo
can be te%aé_:dSﬁgvsmdggﬁy?élg&oﬁh?b? ?aor?egfy'r%yjtz()ltngxfn%ﬁl'C%OQ%ETNFa t owar ds

cul tur ed 359929 TrBrepttestszor It drnat txrepPdt Odr ¢82RgRran KYM 1 10

nyel osar caoma cgebkne Eabreddion. pdheshumanhted sadFypiderfreat i ves of Di 62

di spl & i J-f t. effli I dem ot 9. . 0 i ig. 5B. Sone
sckv %rid%/(%tl?\%gg s gﬁgﬁ%é%lﬁﬂfbﬁgﬁggcéﬁﬁgﬂ g??%%’ \fﬂgta{l:l 1%:eve 50%

i nhi bi ti cH)SSEREGRSI G nA R TG Bf BRGFH SYHFEL-Ea’T ot¥8Ls 15 had no ef f ect
in the L92Gecassaynf EulShidatvacands riesyl t sifusew) t HELdwO2¢ Assay do not al ways

correl at & KYNhdudala 806 d:P22 LESHtiSTyROVBRMET anCOtd £l ated nicely with the
only di fferenée topat nucq?%l gher ,.concent r@? ons of reccgnbl nant human TNE and
consequertd4PET 6 £ReT REator SERRNEIE PEGRTEF o see an effect.
KYM 1 2pas, therefore, mainly used to confirmL929 results. For direct
conparison of test pret@idiSnchOl&NGHel SréydRessesha®ndatkel ati ve val ue
nor mal i zetdnet% IFv’inn ECROX [ BGSO0TB-A). Tn general, however, |1C50 val ues
becone a . cl oser the sequence of a binder is to the human
acceptor framework EEQPIBWO:E YL & d8npares the potency of different
derivatives of TB- ApruvinarslsnINFEGIRVILCE: sOEvelDxichppExamr ds nouse L929
mbro%“ﬁLﬁ%hkﬁgﬁ%%ﬁféé G%Fﬂﬁoﬂé@h&?ﬁﬁxﬁx‘ﬁ&@égmﬁﬁﬁ%bcﬁUrV' val . 30TB-A
TNFa Ig nt e show

and the anti - I X1 ma S
KLEVKR

SEQ ID NO:2 VH of TB-A

QVOLVQSGAEVKKPGASVKVSCTASGYTFTHYGMNWVRQAPGKGL
EWMGWINTYTGEPTYADKFKDREFTFSLETSASTVYMELT SLTSDDTAVYYCARERGD

30 AMDYWGQGTLVTVSS

SEQ ID NO:3 VL of TB-B

DIVLTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQORPGKAPK
RLIYSAFNRYTGVPSRFSGSGSGTEFTLTISSLOPEDVAVYYCQODYNSPRTFGOGT
KLEVKR



a simlar 1C50 value in the L929 assay, whereas the potency of TB-w to

bl ock human TNFa i nduced cytotoxicity is significantly lower (Fig. 5A). Wen
TB- A derivatives are conpared with TB-A for their potential to block TNFa 35
i nduced cy IGidy, nost of these derivatives except TB-H43 have a reduced
ef fi cacy iﬁ@?ﬁéﬁ“ﬁ%% (Fig. 5B). WD 2006/ 131013PCT10112"(5§%€%%96%‘2983039 Tabl e
[11: Functional properties of TB-A derivatives SEQ Relative potency- ECNX /
ECNTB-A L1929 cells RYM1 cells TB-A 1,0 1.0 TB-A H M48L/F681 _ 1.1 1.6 TB-A
L VB3E H VI9A __ nd nd TB-A Linker GR H F68L

43

SEQ ID NO:4 VH of TB-B
QVOLVQSGAEVKKPGASVKVSCTASGYSFTHYGMNWVRQAPGQGL
EWMGWINTYTGEPTYADKFKDRVTLTRDTSIGTVYMELTSLTSDDTAVYYCARERGD
AMDYWGQGTLVTVSS
5 . . SEQ ID NO:5 VL of FW2.3 ,
DIVLTQSPSSLSASVGDRVTLTCRASQGIRNELAWYQQRPGKAPK
RLIYAGSILQSGVPSRFSGSGSGTEFTLTISSLOPEDVAVYYCQQYYSLPYMFGQGT
KLEVKR
SEQ ID NO:6 VH of FW2.3
10 QVQLVQSGAEVKKPGASVKVSCTA&GYSFTGYFLHWVRQAPGQGL
EWMGRINPDSGDTIYAQKFQDRVTLTRDTSIGTVYMELTSLTSDDTAVYYCARVPRG
TYLDPWDYFDYWGQGTLVTVSS
SEQ ID NO:7 VL of TB L2
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVHYQQORPGKAPK
15 LLIYAGSILQSGVPSRFSGRGYGTDFTLTISSLOPEDVAVYYCQQODYNSPRTFGQGT
KLEVKR
SEQ ID NO:8 VL of TB L3
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLT ISSLQPEDVAVYYCQQOYYSLPYMFGQGT
20 KLEVKR
. SEQ ID NO:9 VH of TB H2
QVQLVQSGAEVKKPGASVKVSCTASGYTFTHYGMNWVRQAPGKGL
EWMGRINPDSGDTIYAQKFQDRFTFSLETSASTVYMELTSLTSDDTAVYYCARERGD
£ AMDYWGQGTLVTVSS
25 . SEQ ID NO:10 Linker
GGGGSGGGECESGGGESEEEES
SEQ ID NO:11 VL of TB-B R46L
DIVLTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGSGSGTEFTLTISSLOPEDVAVYYCQQODYNSPRTFGOGT
30 KLEVKR
SEQ ID NO:12 TB-AB
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDVAVYYCQODYNSPRTFGQGT
KLEVKRGGGGSGGGGSGEGEESEEEESQVQLVOSGARVKKPGASVKVSCTASGYSFTH
35 YGMNWVRQAPGOGLEWMGWINTYTGEPTYADKFKDRVTLTRDTSIGTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS



_0.81.3 TB-A-QC15.2 1.37 1.5 TB-A-Q023.2 1.32 1.5 TB-A-H F68A 1.14 nd

TB-A H F68V/ F7COL _ 1.28 nd TB-A HF/OL _ 2.7 nd

dat a,

5C) .

the I1CN value of the TB-A scFv format (Fig. 50,

In line with the ELI SA

there is no 5 significant difference in the ability to bl ock

TNFainduceggﬁﬁ&g%ﬂﬁgcity bet ween the scFv and the Fab éﬁﬁggéﬁﬁ$%$§@A (Fig.

The

| Cso value of the TB-A Fab format |ies about

of the io higher nolecular nass of the Fab fragnent.
5. Animal experinents with anti TNEa anti body derivatives 5.1.Description of
experi ment

£
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SEQ TD NO:13 TB-BA
DIVLTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQORPGKAPK

RLIYSAFNRYTGVPSRESGSGSGTEFTLTISSLOPEDVAVYYCOODYNSPRTFGQGT -

KLEVKRGGGGSCEGESGEEESGEGEGSQVOLVOSGARVKKPGASVKVSCTASGY TFTH
YGMNWVROAPGKGLEWMGHWINTYTGEPTYADKFKDREFT FSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS
SEQ ID NO:14 Cx of Fab
TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFY PREAKVOWKVDNA
LOSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSEN
RGEC '
SEQ ID NO:15 CH1 of Fab
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFSEPVTVSHNSGA

_LTSGVHTFPAVLQOSSGLYSLSSVVIVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS

CTs

SEQ ID-NO:16 VL of TB-wt

DIVMTQTPKFLLVSAGDRVTITCTASQSVSNDVVWYOQKPGQSPK
MLMYSAFNRYTGVPDRETGRGYGTDFTFTISSVOAEDLAVYFCQODYNSPRTFGGGT
KLEIKR

SEQ ID NO:17 VH of TB-wt

QIQLVQSGPELKKPGETVKISCKASGYTEFTHYGMNWVRQAPGKGL
KWMGWINTYTGEPTYADDFKEHFAFSLETSASTVFLQINNLKNEDTATYFCARERGD
AMDYWGQGTSVTVSS

SEQ ID NO:18 TB-A H K43Q, also named TB-A H43

DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSREFSGRGYGTDFTLTISSLQPEDVAVYYCQQDYNSPRTFGQGT
KLEVKRGGGGSGGGGSGEGEGEEGGGESQVQLVQSGARVKKPGASVKVSCTASGYTETH
YGMNWVRQAPGOGLEWMGWINTYTGEPTYADKFRDRFTFSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS .

SEQ ID NO:19 TB-A H F68V, also named TB-A H68

DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDVAVYYCQQDYNSPRTFGOGT
KLEVRRGGGGSGGEGGSGGEGGSGEEESQVOLVOSGAEVKKPGASVKVSCTASGYTFTH
YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFRDRVTFSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS

wo above

nost probably as a result

Experi ment



15In order to test for the efficacy of ESBATech's anti-TNFa anti body
derivatives (soFv and Fab) in functionally neutralising human TNFa
bi oactivity in an in vivo situation, a recently published rat nodel for
acute nnnqgégg%hfﬁﬁsmas used. This nodel has extensivebyrRnRRAMESCTr i bed
by Bol on and coll'eagues (see Bolon et al. (2004), Vet. Pathol.. 41:235-243).
Briefly, in this animal arthritis nodel, human TNFa is injected
intra-articularly 60 into the knee joint of male Lewis rats. Injection of
human TNFa | eads to an acute, self-limting nonoarthritis in the injected
joint. Arthritis can be quantified by neasurenent of joint swelling and
hi st ol ogi cal scoring. 5 Consequent#d, bioactivity of respective TNFa
ant agoni sts can be quantified by reduction of TNFa-induced joint swelling
and/ or reduction of sepstolNgicoalrsparnanebers’ad, ankbammid on. 105. 2.
Nhterialsmﬁgpﬂwgpﬁgds Experi mental Design The current studies
were designed to exam ne the respective potential of a representative scFv
anti body and a repr @&38HT @t i3 SRABCARITIB685S STV HREVEERRTEEREK descri bed above
wi t h t he nmniseraryesEsRedyrETETIOERT RS H0rEReRV CadebD) s trrEagirbi t bi oactivity
of human i ' ' bl n and col | eagues
T8N A RCEoARRBELRLS IR BOb I ARVREM SN TRERA s Rha g

had sho ore that intra-arti % I ca m_cr ogr am of
reconbinaYEMNWM$QﬁPqﬁ@ﬁ§WMﬁW%N?ﬁﬂ?E?§¥A@ﬁﬁg§ PBLIR TR SHY SNoikeSTan acut e,

sel f-1i m pDTRYYNORRERADAMDYWGOdTIAtTVvean be quantified by standard macroscopic
and m croscopi ¢ analgysi gp s |t gAqﬂkﬂgk/gpﬂ§Ia§g5y s ideal systemto

W 7

assess the therapeutic effect of Foca y applied antibody derivatives. Two

experinenT%4MéWé ZBaneted in 25 series (Tab. IV and V). 1) A basic efficacy
t udy 1assessi ng t he DOVETQ$BSPSREHMEPRITIFETASES VDV O dRERPGKBPH] ock hunan

r*:r—‘:t: \r/lgugﬁﬁggmﬂﬁﬁm[s%bémm_ bfgmﬁ%@ggvmms 2 @%ﬁsﬁﬁ%a@fﬁgfsi ggt L he
cytokinesgé%hgﬁg¥%%%¥%%gﬁGﬁgg%%ﬁpgég%ék%gV%k%ﬁvgﬁggﬁ@@ﬁgﬁ@ggparaie ’

i nj ect i on¥GMAE/RGBBEHGLEFHCHEN W CEPRBARKARORERES IFFTSd GIYeEWSI Thased on. t he
publ i cat i orravw yBakoGrandyRebdeaayes, whereas the range of doses- of the
anti bady derlvatlve%Eﬁ?&%ﬁﬁg%g QB_£:ﬁgﬁgpggﬂ%ﬁlhgﬁg&gg%%_ggéa.and educat ed

35 guessi ng. The expe were co accor ce Wth genera

ani mal dare gui del i PéSMTORRISBGHEYIBRGLIPEHFEVEYOVEY GaddFE264 Ani nal s and
husbandr yRLIYSAFNRYTGVPSRYOEREY GTAGULT I selor s beny sy aoabsNEBrRTFomeeks and 175- 2009)

were rand i @ﬁkﬁg A housed accordi ng
to Bol on %ﬁE%§R§§E%OO4 SEgG%%t a?%%ﬁ§§%%§§§%%¥543 E%%;%)%%ggHand ant i body

i nsti | | at F@AWVROAPGKGLEWMGH YT GERE XA DKERDE FEES ST SRS TV $dAs were perforned
as desor i bethviyy CBEREDANDNYWERITIdAgEaes. I n order not to exceed ..a total

i nt r aarjti cularly | njsggtgﬁl N@Izlgrr@Boi 1 €689, rgl(‘srobhgﬁlggﬂg:.w gggj nes apd ant i body
A L L T
m crol i t ebLDfSAENRYEGVESREPF$ G HEP EFRBEHHAPEDBAT NECOAYNIPRTIEQEPBS) and t he
res ]pief:t ie\r/mmq@@sédm@s@ée@mbwﬁv@mhhbﬂ@%mmaffmmm?egomn‘it ﬁr oliter
?%fraﬁ%ri¥%ﬁﬁﬁgRPA§€§¥q%ﬁg§%$ﬁﬁﬁiG§?%%§§ Bﬁ?ﬁ%ﬁﬁ??ﬁé§3?§?$?ﬁ§i@?hjected with the
ant i body DPTAVYYCARERGDAMDYWGQGTLVTVSS -
SEQ ID NO:24 TB-A L_Y67S, also named TB-A L67
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVHYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGSGTDFTLTISSLQPEDVAVYYCQQDYNSPRTFGQGT
30 KLEVKRGGGGSGGGGESGGEESGEEESOVOLVOSGAEVKKPGASVKVSCTASGYTFTH
YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRFTFSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS ‘
SEQ ID NO:25 VH of TB-A with D66G
QVQLVQSGAEVKKPGASVKVSCTASGYTFTHYGMNWVRQAPGKGL
35 EWMGWINTYTGEPTYADKFKGRFTFSLETSASTVYMELTSLTSDDTAVYYCARERGD
AMDYWGQGTLVTVSS

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



derivatives 3 hours prior to intra articular injection of 20 the human TNFa.
In all animals treated with intraarticularly applied antibody treatnents,
the respective anti body dose was injected 5 mnutes prior to injection of

the human Jihges SR rol aninmals were injected with 10 Hcgi@hbhicoes PBS
wi t hout human TNFa. 25Tnfli xi mab/ Rem cade(r) used in the experinents was

purchased at an official Swi ss pharmacy. Anti-human TNFa specific soFv and
Fab (TB-A) antibodies as well as a naive scFv antibody framework used as
unspecific control antibody in the dose response experinent were expressed
30 in 5. coli and purified by standard net hods. Endotoxin contam nation was
hel d bel ow 10 EU per nmilligramprotein in.all preparations because the

| i popol ysacchari de conponent is a potent inducer of TNFa.

Recormbi nant human TNFawvwasppsirspkas ey firmemadds Papvelectr de@akkd. ] 62
Measur ene j.Qi i i e the injection
nt o AéN‘&'y%\H?éRaE%EE{?%GTDFTE,FBI/S%%Qggr?tF%xggf%@t@gﬁai;ﬂao%% J

of the respective, intraperitonea plied anti body
derivati vBLEBR in case of the control aninmals, 5 before the injection of
PBS or TNFa, the di asmt ep wH:dherkoeerg-i piichovdsa i nj ected was determ ned by

means qf a standard ' I ' Fa (or PBS in
contro% ani mal s) andﬁﬁéﬁgg?%:%#gvggg%ﬁgﬂéégé%%#ggﬁﬁgﬁﬁgg&%%g ani mal s, the
di anet er &F1¥HENRGTEN BEPERCKFEE TLEL AP LOREPAGEY ErPRIYEaPRFHIYF Tand | oi nt

swel |'i ng wasvikzral cul ated by subtracting the value of the second dianeter

measur enent fromt h%f?':cﬂen@fzstf ha Lk :]lsé_ ?h@gﬁfhﬁzgg;w enment (Fig. 6 and 9).

Ti ssue processing 1 hours after 1njection o éor PBS in case of
dont rol aninals)'aniQﬁ9¥¥9§%@¥¥ﬁﬁﬁﬁﬁ§%ﬁi§9TﬁSQFTFEﬁﬁqyﬁﬁy,Qﬁﬁﬁgééted knees were,
separ ateedEM@TANTIYEGEBOHA ERHDR FINIghDTEARE MEATACT SITAVIHEARFRGA i n 70% et hanol
and procegdgdidgristaidard hematoxylin and eosin (HE) 20 staining, as

descri bed by Bol on and col | eagues. r phol ogi al ysi s

Hi st ol ogi cal scorindﬁﬁhipyg dF ﬁgggﬁﬁéﬁggfy f’7joint inflammation was
perforned as descri HBQLYPSEAGIKPEAEVEGIUTRSGUEST IV OREAHFOEbgi cal scoring
criteria hencnNTasseesMRIKORFIRT R sAGHarmREt esbnvarevemnirced according to

BOlOn'ﬁ?d€§8§k§%%H$§V§§qg' 7, 8 and-10). 5.3. Results In a first set of

experi men representative intraarticularly applied ESBATech soFv
anti body, TB-A, ahd 8% IRo¥?hiRdPhgBAtraarticul arly applied ESBATech Fab
ant i body wer g1 &/asgaserh fray 78 hei ro3abibity to bl ock induction of the acute

monoar thritis with |gd8EElababliand haLi ARAHIRARGRARSORRP! | ed 35
I nflixi mab/ Rem cade0 according to Table :
EWMGWINTYTGEPTYADKFKGRFTLTLDTSAGTVYMELTSLTSDDTATYYCARERGD
20 AMDYWGQGTSVTVSS
SEQ ID NO:31 TB-A H M48L/F68I
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDVAVYYCQODYNSPRTFGQGT
N KLEVKRGGGGSGGGESGEEESGGGESQVQLVQSGAEVKKPGASVKVSCTASGYTFTH
e 25 YGMNWVRQAPGKGLEWLGWINTYTGEPTYADKFKDRITFSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVIVSS
SEQ ID NO:32 TB-A L _V83E H V79A
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDFTLTISSLOPEDEAVYYCQQODYNSPRTFGQGT
30 KLEVKRGGGGSGGGGSGGGGSGGEESQVQLVQSGAEVKKPGASVKVSCTASGYTETH
YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRFTFSLETSASTAYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS
SEQ ID NO:33 TB-A Linker G2R H F68L
DIVMTQSPSSLSASVGDRVILTCTASQSVSNDVVWYQQRPGKAPK
35 LLIYSAFNRYTGVPSREFSGRGYGTDFTLTISSLOPEDVAVYYCQQDYNSPRTFGQGT
KLEVKRGRGGSGGGGESGGGGSGGEESQVQLVQSGAEVKKPGASVKVSCTASGYTFTH



WO 2006/ 131013PCT/ CH 20061000300 63 Table 1V: Injection schenme experinent |

GROUP TNTi ce(jig)inPBS | NH Bl TOR DOSE(ji Q) 1(n=3) 0 none 2(n=3) 1C none
3(n=3) 0 TB-A scFIT 180 4(n=3)
WO 2006/131013 PCT/CH2006/000300
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YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRLT FSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS

SEQ ID NO:34 TB-A H K43R/F68I

DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSREFSGRGYGTDETLTISSLQPEDVAVYYCQODYNSPRTFGQGT
KLEVKRGGGGSGGGGSGGGGSGGGEESQVQLVQSGAEVKKPGASVKVSCTASGYTFTH
YGMNWVRQAPGRGLEWMGWINTYTGEPTYADKFKDRITFSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS :

SEQ ID NO:35 TB-A H F68L

¢
DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK

LLIYSAFNRYTGVPSRFSGRGYGIDFTLTISSLOPEDVAVYYCQODYNSPRTFGQGT
KLEVKRGGGGSGGGGSGGGGESGGEGSQVQLVOSGAEVKKPGASVKVSCTASGYTFTH
YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRLTFSLETSASTVYMELTSLTS

DDTAVYYCARERGDAMDYWGQGTLVTVSS

SEQ ID NO:36 TB-A H F68A

DIVMTQSPSSLSASVGDRVILTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRESGRGYGTDFTLTISSLOPEDVAVYYCQODYNSPRTFGQGT
KLEVKRGGGGSGGGGSGGGGSGGGGSQVQLVQSGAEVKKPGASVKVSCTASGYTFTH
YGMNWVRQAPGKGLEWMGWINTYTGEPTYADKFKDRATFSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS

SEQ ID NO:37 TB-A H_FGSV/F7DL

DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQQRPGKAPK
LLIYSAFNRYTGVPSRESGRGYGTDFTLTISSLOPEDVAVYYCQQDYNSPRTEFGQGT
KLE§%RGGGGSGGGGSGGGGSGGGGSQVQLVQSGAEVKKPGASVKVSCTASGYTFTH
YGMNWVROAPGKGLEWMGWINTYTGEPTYADKFKDRVTLSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVTVSS

SEQ ID NO:38 TB-A H_F70L

DIVMTQSPSSLSASVGDRVTLTCTASQSVSNDVVWYQORPGKAPK
LLIYSAFNRYTGVPSRFSGRGYGTDETLTISSLOQPEDVAVYYCQODYNSPRTFGQGT
KLEVKRGGGGSGGGEGSGGEGGESGEEESQVOLVOSGAEVKKPGASVKVSCTASGYTFTH
YGMNWVROAPGKGLEWMGHINTYTGEPTYADKFKDRFTLSLETSASTVYMELTSLTS
DDTAVYYCARERGDAMDYWGQGTLVIVSS

SEQ- ID NWN0:39 Linker G2R

GRGGESGGEGSGEGEESGGEEES

SEQ ID NO:40 TB-A

DIVMTQSPSSLSASVGDRVTLICTASQSVSNDVVWYQQRPGKAPK
LLTYSAFNRYTGVPSRESGRGYGTDFTLTISSLOPEDVAVYYCOQODYNSPRTFGOGT



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

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

incorporated herein by reference.
¥ ¥

Experiment 1: Construction of scFv antibodies

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

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

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

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

To humanise this antibody derivative for the

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



Infliximb(i.a.) 450 10(n=3) 10 Infliximb(i.a.) 180 11(n=3) 10
Infliximb(i.p.) 450 12(n=3) 10 Infliximb(i.p.) 180 64 The
results obtained regarding treatnment effects on change of knee diameter (as

an indi cat oo @be/8ifigct s on TNFa-induced joi nt swel | i ng)p@f€ntobidossgnt ed in
Fig. 6. All antibodies conpletely blocked TNFa-i nduced 5 joint swelling. For

eval uation of treatnment effects on joint inflammation, histological scoring
of HE-stained tissue slides was perforned. Joint inflammation was scored by
the following criteria (see Fig. 7 for representative 10 sobring exanples):
Score 0: nor nal Score 1: Mg thickening of synovial |ining Score 2:
Thi ckening of synovial lining and mld inflanmation of the sublining 15Score

3: Thickeping Of -¥AQH dkabi NG apd,PRAeLALE FNflR00RLT gR0f the sublining
der Maur et al. (2001), FEBS Lett. 508:407-412; Auf der
Maur et al. (2004), Methods 34:215-224). The human VL~
kappa subgroup I and VH subgroup I were identified as
5 nearest human subfamily. The appropriate acceptor
framework was chosen from a pool of human VL and VH
sequences, selected for advantageous biochemical and
biophysical préperties, such as for example stability,
solubility, and expression properties (Auf der Maur, et =~
- 10 al. (2001), FEBS Lett. 508:407-412; Auf der Maux, et al. ¢
e {(2004), Methods 34:215-224). The isolation and properties.
of these antibody frameworks are described in
WO03097697/BP1506236. From this pool, a single-chain
antibody framework with undefined antigen binding
15 -properties was-identified as suitable acceptor. This
acceptor conszsists of a human VIL-kappa I domain (SEQ ID
NO:14) in combination with a human VHI domain (SEQ ID
NO:15). Herein, this acceptor framework is referred to as
FW2.3. Among 81 VL framework residues, TB-wt and FW2.3
20 share 55 identical amino acid residues, which amounts to
67% identity. Among the 87 VH framework residues, TB-wt
and FW2.3 have 55 identical residues, corresponding to
63% identity. Both single-chain antibody derivatives have
identical CDR lengths, apart from the VH-CDR3, which is
../ 25 longer in FW2.3..The amino acid composition within the
CDR residues is different for both scFvs. Various methods
for the humanisation of antibody variable domains are .
described {Riechmann et al. (1998), Nature 332:323-327;
Padlan, E. A. (1991). Mol. Immunol. 28:489-498; Roguska
30 et al. (1994), Proc. Natl. Acad. Sci. USA 91:969-973;
Gonzales et al. (2005), Tumor Biol. 26:31-43; Ewert, 8.,
et al. (2004), Methods 34:184-199). The minimal approach,
namely the conservative transfer of all mouse CDR loops
from TB-wt onto FW2.3 was carried out first. The resul—
35 ting scFv is: referred to as TB-B and has the VL sequence
of SEQ ID NO:3 and the VH sequence of SEQ ID NO:4. The
. CDR-loops in TB-wt were defined according to the Kabatf



The results obtained regarding treatnent effects on histopathol ogi cal
I nfl ammati on scores are shown in Fig. B. 20Conparable effects of al
treatment on hi stopathol ogi cal inflammation scores were observed.
In a secongos@lsn®for£Xxperiments, the relative dose respepgR-BoddigsoRssessed
anti body derivatives was conpared. The representative intraarticularly
appl i ed 25 ESBATech scFv anti body TB-A and the correspondi ng
intraarticularly applied Fab anti body of experinment | were conpared with
intraarticularly and intraperitoneally applied Inflixinmb/Rem cade(r) and an
unrel ated scEv antibody |acking any binding activity to human TNFa over.. 30
a broader and different dose range as conpared with experinent 1, accordlng
to Table V.. WD 200%{131 3PCTEéé}20%? 00 00 65 Table V. Injection schene
experlneﬁinfer TREa | NEF BF TOR SEOBE K ) 1(n=3) 0 none
2(n=3) 1(Proteins of Tmmunological Interest, 5t Ed , Natl. Inst. .
Health, Bethesda, MD) and confine the following residues
(see Figure 1):
5 VL
CDR1: L24-1.34 (same Kabat numbering)
CDR2: L50-156 (same Kabat numbering)

CDR3: L89-L97 (same Kabat numbering)

VH
- 10 'CDR1: H31-H35 (same Kabat numbering) !
Seu’ : CDR2: H50-H66 (Kabat numbering H50- H65)

CDR3: HO99-H106 (Kabat numbering H95-H102).
This antibody was unable to bind TNFu
efficiently (Fig. 4A). The next sfep was to determine
15 which residue or residues from these components: should be
substituted to optimise the properties of the resulting
humanised antibody. A
Since substitution of human amino acid
residues with other amino acids should be minimised
20 because introduction of foreign amino acid sequences _
increases the risk of immunogenicity of the antibody or
antibody derivative in humans (Gonzales et al. (2005),
Tumor Biol. 26:31-43), several variants were constructed.
— One of said wvariants - herein referred to as TB-B L46 (VL
.’ 25 SEQ ID NO:11; VH SEQ ID NO:4) was constructed with . the
aim to minimize the risk of being immunogenic but still
showing sufficient binding activity. This variant is
based on TB~B and contains one single amino acid change
at position 46 in VL, namely R=2>L. This amino acid is
. 30 located within the upper core of the light chain and
takes part in the dimer interface. It is involved in
. defining the conformation of L-CDR1 and has an influence.
on VH/VL packing.. It was reported that a leucine residue .
is favoured at.this particular position (PCT/US03/19333):. -
35 In contrast to TB~-B, the sciv TB-B L46 retains some TNFo-
specific binding (Fig. 4A; Kgq » 100 nM)).



none 3:n=3) 10 Unrel ated soFv anti body 180 4(n=3) 10 i TB-A scFv- anti body
156 5(n=3) 10 TB-A scFv antibody 45 6(n=3) 10 TB-A soFv anti body 11 7(n=3)
10
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In order to further improve the TNFou-binding
activity, one or more further exchanges were made at one
or more of the VL residues 4, 46, 65, 67, 70, and/or VH
residues 28, 43, 68, 70, 71, 72, 73, 76, 77. Herein, the

5 variant with exchanges in all positions is referred to as
TB-A (VL SEQ ID NO:1; VH SEQ ID NO:2).

Furthermore, regarding particular anti-TNFo
antibodies of the present invention, competition assays
with peptides derived from L~CDR1 and L~CDR2 showed that

*10 Dboth CDR loops are important for the binding of the scFEv
S’ to-the antigen {(Ddring et al. (1994), Mol. Immunol.
31:1059~1067) . )
In further experiments aimed at minimising
the number of non-human residues required to retain
15 binding .and at optimising biophysical properties
(stability and solubility), systematic mutagenesis and
domain shuffling was applied allowing to elucidate the
functional differences between mouse and humanised VL and
VH domains.
20 Two variants were obtained by domain
shuffling. The first variant is composed of the VL domain
from TB-A connected via a glycine serine linker (SEQ ID
NO:10) with the VH domain from TB-B, resulting in TB-AB
. (SEQ ID NO:12). The second variant, TB-BA, is the reverse
(V?_ 25 of the first variant, namely, the VL domain from TB-B in
combination with the VH domain of TB-A (SEQ ID NO:13).
Additional variants were generated by
systematic mutagenesis of TB~A. Fig. 1 shows a sequence
comparison of the VL and VH sequences of TB~A and TB-B. A
30 total of 14 framework residues differ between TB-A and
TB~B (asterisks). Only five of them, VL residues 4 and
70, and VH residues 28, 71, and 73 show only minor
.differences -in size and property and therefore were not
considered for mutagenesis‘at this point. The following
35 framework positions-were replaced with the corresponding
amino acid from TB-B. These single or double mutants of
TB-A are as follows:



TB- A Fab anti body 156 8(n=3) 10TB-A Feb antibody 45 9(n=3) 10 TB-A Feb
anti body 11 10(n=3) 10 Infliximab (i.a.) 156 11(n=3) 10 Infliximab (i.a.) 45
12(n=3) 10 Infliximb

WO 2006/131013 PCT/CH2006/000300
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TB-A H43 K=>0Q interface (SEQ ID NO:18

TB-A H68 2>V outer loop VH (SEQ ID NO:19

)
)
TB-A H70/72 F>L,L>R outer loop VH (SEQ ID NO:20)
TB~A H76/77 2->I,82G outer loop VH SEQ ID NO:21)
)
)

(
5 TB-A L46 L=2R interface (SEQ ID NO:22
TB-A L65 R-=>5S outer loop VL (SEQ ID NO:23
TR-A L67 Y>3 outer loop VL. (SEQ ID NO:24)

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

murine CDR2 loop of VH were exchanged with the corres-

r
N

ponding human CDR loops from FW2.3. The resulting

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

The cDNAs encoding the murine single-chain

version of the monoclonal antibody Di62, and the two

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

25 site~-directed mutagenesis following standard cloning

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



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

TNFa- i nduGgg 209k sth1sswel 1ing) are shown in Fig. PCT/CH2006/000300
W2006/ 131013PCT/ CH2006/ 000300 66 The results obtai ned

regardi ng treatnent effects on histopathol ogical inflammtion scores are
presented in Fig. 10. In sunmary, both the representative ESBATech
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All scFv fragments were cloned into an
expression vector for periplasmic production in E. coli
(Krebber et al. (1997), J. Immunol. Methods 201:35-55).

In addition to the single-chain antibody

5 derivatives (scFvs) described above, the corresponding
Fab fragments were generated as follows. Selected light
chain wvariable domains (VL) were fused to the constant
region of a human Ig kappa chain, while the suitable
heavy chain variable domains (VH) were fused to the first

10 (N-terminal) constant domain (CHl1) of a human I§G. Both
human constant domains were amplified by PCR from a human
spleen cDNA library and resulted in the sequence SEQ ID

NO:14 for cx~ and SEQ ID NO:15 for CHI.

15 - - . Experiment 2: Expression, production and

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

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

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

o by, for example, gel filtration.

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

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

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



5 anti-TNFa scFv and the representative ESBATech anti-TNFa Fab anti body were
hi ghly efficient in blocking human TNFa-i nduced nonoarthritis upon | ocal
(intraarticular) admnistration. 10 Wil e there are shown and
descri bed vppemeribis preferred enbodi ments of the i nvenpi@iuidsobSod 0 be

di stinctly understood that the invention is not limted thereto but may be
ot herwi se variously enbodied and prac- 15 ticed wthin the scope of the
following clains. 67 Cains 1. A stable and sol ubl e anti body
or antibody derivative which specifically binds TNFu, said antibody or

anti body derivative conprising a ldsght chain variable -domain (VL) .. being or
derived fromthe sequence SEQ ID NO 1 that is conbined with a heavy chain

variabl e dogalg, (M) heb poreoh def i ued hEem thexsgquence SEQ 1D NO 2, wherein
in the case of a derived sequence sai d sequence has at nmaximumup to 5

changes WALRITh&eAPgMe BFRSE PEVEL dbmeind AR DA naxi mum up to nine
changes wiashidnes herelseaneiwme-6f hadiad pYgidovmieffect toward the 2. The

anti body 9f,,80Li Body desi Matd veapf claim 1, wherein the changes of VL are at
one or _nore ositiqgns 4, 65, 67, 70 %%g/ or 83 and the changes of

f the™p 46, .65, .

Vii are aﬁnoé}ﬁ@ro’meEaﬁBs‘? 3T5HE RS tifg L plle patiefiopnotsy 70 73 76, 77,
93 and/ orantiRody derivatives of3thdheremenibiuiensicants fodyrderivative of claim
1; whereigpit.Ber changes. ofs Muoaterid Qper0srimr esofnd he positions 4, 46, 65,
67, 70, d/ aor qag%rlg the changes of VU arq{%BQng) qr, more of the positions
11, 16, 28"F4°7%d 5 6807%p thF1UoNSt EFgmeyRtk 47B7WY 193 tERET or 112.

4. The amf sodybioritantibotprdere veitifesedf saldyenelvfaneREtpedkedi ng cl ai ns, in
whi chaat degagtlongich, - CeRVgEsStNPrbagamndlani@m ienaaéd present in SEQ
D, NO 3 f%atgl }?e@q! QL §§H(%)I BIN .?éL? f M Lpous a (S:F%?nr?s, V\:hS- The anti body or

ant i body derrvative “of "anyone o hebgreceln . Wherein the Vii
domai n coOfRFPEeY th&osBUEREIaEER) (M3aNOrt 150mlg . gIn addition S. The
ant i body twr taat) hedymdersalatbiivet pfoirar-m i aeptiisi ng the VH domain of the

sequence égggvggh$g§ %hereof W?s asses éé:b;gﬁ%@g&%pffbﬁé%&oﬁntibOdy derivative

of claimpj conprising a VH donmaln derive rom t he sequence SEQ I D NO 2,

wher eith FBEDRE '%'aﬁ&ealtdm&' L8, opigs- 12108-12117) .7 g - The' anti body or -
anti body Heeifiat ithe ebpataitmsblebivprtyspAgtedte pybtalomaivasof the sequence SEQ
| D NG 11,naRdrtde VidndopRi et LReSGQURNCESEREH NGod. _ _ 9.

The anti b@%}é Qé an%J lioﬁ%/ derivative of gngone of, the preceding clains,
wherein a 3 P onets Jrfoya&uav?%s"ie&ﬁe f eré‘%ﬁ%r}?%gﬁaﬁuﬁnq east. one of the
CDRs to &yoésiduecngeaseatidm iphehe grurespeoriitngfCBRGH fuhed VL sequence SEQ I D
Nﬁ 5 aﬂd{)ﬁrottehﬁ-ﬁ\éld%geﬂilﬁdiﬁ:%ssmi RuNee6 SowSEQ | D25, | f 1g.
The anti nt | erjvativ ' rel east one of the
CDRs of t(ﬁ%\éaraérﬁ% V& SC)%%ZQ ﬁ?/%ﬁl %EG%@@(??‘C%}%%%& ?’converted to the
corr esporitliig ¥BRTSL £AEINILi&dqldmde OSED TINOIOSignd@RSr the VH sequence $EQ
| D No: 25 entiBEkCed DyNexbrapolation of the lineakheecgrdddiedy or anti body

der i vati v, Q- acl @ Ped0 (Wi h hhers Virssgapence, SEQ LANGy7:or SE0 1D NO 8 and
t’he VH seque 17. “The "antibody or antibody

ce SEQ I NO: 2. ) ;
def i vali ogt a?ommfgmw t‘%ut [r&5 VI PROEGHBR cEOEED T NG -2 &hd t he VH sequence
SEQ | D NQ@ood, splul8EQtYD MN0:29 seopnEERRKDaNO 2 8ebhoBER@LLEINO 29. - '
13. The antiifbogyecrabhl Hodymategi-Maty Ve1ef Wlsabhppidabh the VL sequence SEQ
| D NG 26 or, SEQLD.NO: 27, and b6, W sequence 560 LD, 300c 69
14. The anti body or an?ll_f)o y deri vatlve ofr anyone of t fe prQecedi ng cl ai ns
havi ng a SbEEFfibi (P-BobHUIRMCTREBE8L (SEQ 1D NO:33), TE-A’ . 0

30 H _K43R/F68I (SEQ ID NO:34) and TB-A H F68L (SEQ ID NO:35)

at a concentration of 1 mg/ml in PBS (50 mM phosphate pH
6.5, 150 mM NaCl). In this method the protein of interest
is immobilized onto a porous stationary phase and packed

o

into a column. Interactions between the free (mobile
35 phase) and.immobilized protein are detected as shifts in
the retention veolume. The protein osmotic second virion .

coefficient By, which is a measure for intermolecular



15. The anti body derivative according to anyone of the preceding clains,
which is an scFv anti body. wherein the VL and VH donai ns are connected by a
16. The soFv antibody according to claim 15 conpri sing

i nker.

a VL-I| i nkewo-2Midise@sience arrangenent.

accordin
NO 10 o

g to claim15 or
>

anti body of, claim 17, wherein at
nor e pol ar or charged am no aci d.

claim 18, wherein the |inker

16, wherein'the |inker
i s-derived from said--sequence.

17. pchRGrH6dRoARL i body

has t he sequenc

e SEQ I D

18. The scFv
| east one G of said linker is changed to a

19. The scFv ant

has tsse sequence SEQ | D NO 39.

i body of
20.

The anti body derivative according to anyone of clainms 1-14, which is a Fab
f ragment é{\mra%woﬂ% M s IOITRIA | éazf&ﬁ%@eaoaémdqgaswnt region of a human Ig
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24. A
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26. A nmethod for the production of an

anti bady odbianti boshurdestyatdatero®lecubenagaarditiged 0 any ona of clains 1-20
conprising culturing of the host cell of clainms 24 or 25 under conditions
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t hat al | pwthe Syﬁthcala of—sat anLluuuy roecte—and—recovert g it from
sai d cul t%ﬁ‘é‘eme BY. %9 Smekbody| B22 é’ﬁthBob%mC)deri vative of any
of clai -21 as a phar maceynti dal . Of an anti body
or antib /“deri vative of aetibfa%ﬁéiﬁsoigﬁl f&%sfég ptod ﬁ%ﬁ?on of a
nmedi cameptp f;06 e tF@at ment; @f lafg as an in pvigro diagnostic fof detectlon
of "TNFu- assaciated di seases| "i'n lparticular osteoarthriti's_-uveitis, -
i nf | amat B BoWetE di yédBe. 6. 58 | nd 29| ndA dlagnostlc or therapeutlc
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a phar nace § M( ggept abl%-2car1r i%r = jSq9uen% Pr1eXciph etnlo ™
30. Aco na ion preparatijon canprising the anti body of anyone|of clains
1-21 together gwkidk Alsglreast| 7 ga |seeend ¢PoUNdisx1 W0 + 3.0x10™ _
2006/ 131 ) 71 21 __The conbination preparation of
cl ai m 30| Tiher @i Redhe second tanpausd isorot @ah. axtotfody2 spaeirfic for TNFa.
32. The i i +oR—of—ctatrm-30—p+—3+—For—the—use—as 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
high stability. Protein stability of TB-A, TB-A

H M48L/F68I (SEQ ID NO: 31),
ID NO:33), TB-A H K43R/F68I (SEQ ID NO:34)

TB-A Linker G2R H_F68L

(SEQ
and TR-A

"H_F68L (SEQ ID NO:35) was assessed by determining the
temperature for onset of unfolding by circular dichroism

and lighflscattering at both 218 and 292 nm (Tab. II).

In .

this ekxperiment TB-A started to unfold at a temperature

of 53°C whereas its derivatives TB-A H_M48L/F68I
TB~A Linker G2R H_F68L

NOt31),

(SEQ ID NO:33),

(SEQ ID
TB-A



33. The vector of claim23 as a pharnmaceutical for gene therapeutical
applications in humans and/or in animls . 34. Use of any of the VL
and/or Vii sequences specified in anyone of clainms 1-20 in an expression
vector.  woa2g06@R013°A St abl e aqueous pharmaceutical for Bulig,f0fRPT | SiNg a
therapeutically effective anmount of an anti body or antibody derivative of
any of clains 1- 21 not subjected to prior |yophilization, an acetate buffer
from about .pH 4.8 to about 5.5, a. surfactant and a polyol, wherein the
formul ation | acks a tonicifying amunt of sodium chloride . 36. The
formul ati on of claim35 which is igotonic. 37. The formul ation of
claim35 or 36 which is stable at a terrperature of about 2-'8 C for at |east
one year e I t|o f i . to 37 which is
stabl e foIiIJrMBRAFG?PeeS%l négg\ﬁﬂéorr%tﬁ O?T% P%O%Eﬁa@% §§)72 39. The

f or nul at | Frevef alf*fy@?éeéf tleaiats SB@%JG’CSB whiaH P8°St atlé at about 30 C for
at | east ong pRBtdinsABhotbe ﬂx&rewf:aibl@nd@ﬁammnenoén@l aims 35 to 39 wherein

t he pol yoé\ﬁ] gﬁtg‘?ﬁd uﬁgum Sugar maz}clingﬂf@ f gghgiéo%zof anyone of clains

35 to 40 reduci ng’ sugar S tY The fornul ati on of
anyonef’ofd%ﬂea‘iﬂﬁﬁe 3B @eilil%éﬁé@ﬁr%%enoﬁnr%ﬁﬁ? f§ defpFire sucrose. 43. The
forml at i eryefinanydneaakitia mh 3Srdweré2bibegricestheunafllidhngy is an anti body

1 agment. . - soaucdd o Tl amMLat L on of, sLaidn A3 phey eied, the anti body

fragnent 1s ion o clalms 35 to 44 wherein
the anti b6RRP BRAJEIALESY BEOtetre $drardatPn tawo%évr@facm aims 35 to

fluorescence emission maxima where determined in by

, 10 fluorimetry to follow unfolding. In this set-up, TB-A

N showed again good stability with a midpoint of transition
at 2.07 M GdnHCl. In line with the results from thermal
unfolding the derivatives TB-A Linker G2R H F68L (SEQ ID
NO:33) and TB-A H _K43R/F68I (SEQ ID NO:34) showed

15 increased stability as displayed with higher midpoints of

transition, 2.33 and 2.3 M GdnHCl, respectively.

Table II: Stability features of TB-A derivatives

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

TB-A 53 2.07 M
TB-A H MASL/F68T 58 nd

C TB-A L_V83E H_V79A |4 nd
TB—A.Linker_GZR 58 2.33 M
H_F681L
TB-A-QC15.2 56 2.30 M
TB-A-0QC23.2 58 nd
TB-A~H_F68A - Ind .- | nd
TB-A H_F68V/F70L nd nd
TB-A H_F70L nd ' nd

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



45 which is stable at a tenperature of about 2-8 C for at |east two years.
47. The fornul ati on of anyone of clains 35 to 46 wherein the anti body
concentration in the forrmulation is fromabout 0.1 to about 50 ng/m . 48.

The for mukgd bgag1fihizanyone of clains 35 to 47 wherein therguwhéRebadnt 1S a
pol ysor bat e. 49. The formul ation of claim44 wherein the scFy binds

TNEa. WO 2006/ 131013PCT/ CH2006/ 000300 73 50. The fornul ati on of
anyone of clainms 35 to 49 wherein the acetate is present 'in an anmount of
about 5-30 MM 51. The formulation of claimb50 wherein the acetate is
present in an anount of 10-30 MM sy 52. The formul ati on of anyone of
claims 49 to 51 further conprising a preservative. 53. The

formul ati-gn,0 r r byve benzyl al cohol .
54. The f%rﬁu%fgxa eI 2h2 “%g@ g§e§7/°%} MBtlil/\ier ein the antibody is

afion o ]é%one of
present iGFSBRACENBURPIHT EATGULT 38R S SR/ Wffer (TBSTM)5 aSTRe formul ati on of
cl ai m 54 palsét even doherblf fIE-Al 9240330 te Sodicdm atetdst ecat pH 5, the pol yol

s Lrehalase; | fopn.AIDUNG, ofc ADOY. BrlOROM(Y s nkheSUAf geLagd | pol ysorbate

in an anoynt of about % v/v, wherein't formu atlonfurther

conpri %eéﬂlﬁéhjz?ﬁ S&F&%ﬁo‘?fofﬂ‘é Sf&?‘%]seesr Vﬁ??v@%&dmﬂ%r% WA e formulation is
stabl e atordet enpeicatunénofthabbindihd cBnfoantatkal @ gB-BwWOFyear S. 56. An

aL ticle 0LI1 ﬁamuaf@%hl §Jt:mrou§l P& %gfagmmrltholt;m r&s@w\]{f?blte agueous Cof
pharmaceut i ¢ ati conpri si.n apeutica ef fective anount o
an anti bddy a{ﬁ?tsrr%oﬁ?f“ irv &t F@Je%tog’faFl@%ﬁ{S g?wac’ide?l h’égki not subj ect ed
to prior qoylephtltatzanﬁowulaﬁn iadétate sbdbfesase om aboite pH 4. 8 to about 5.5, a
sur f agy afroaBoh aRQhYOkne \Mih%hﬁbflltm fropaul@at ican dasdksnantoni ci fying amount

%Bi\?ggﬁrﬂ Cm’%r’I()C>¥1°Stsa%]il eShéLg §6 u% € an%ﬂ?fﬁ%g%?. %hj%:%ﬁ %IQSE\IES ;ﬁ;02130>
12013PC <Pgosmaent<pfosuPat értime vEdi sanaimpdagepgstant in
every body fluid assay due to a high stability of the
antibody.
15
Experiment 3: Binding features of humanised
antibody derivatives
The binding properties of all humanised scFv
variants were tested in ELISA on recombinant human TNFw.
20 The dissociation constants (Kg) for all variants lay
within a range of 0.8 to more than 10/000nM. There seems
to exist a reverse correlation between the grade of
homology to the human acceptor framework and the affinity
of the respective binder (Fig. 4A). Nevertheless, some
" 25 TB-A variants containing mutations towards the TB-B
sequence show affinity levels towards human TNFo that are
comparable to that of TB-A. Fig. 4B shows two expression
yield~improved derivatives of TB-A (compare Fig. 3A) that
exhibit similar affinities as TB-A when compared in
30 ELISA.
TB~A represents a good compromise between the
apparent trade-off of expression yield and affinity. In .
terms of affinity, no significant difference between the
single~chain and the Fab fragment format of TB-A was
35 detectable (data not shown).
The affinity for TNFo and binding kinetics
were alsoc determined for TB-A by surface plasmon



<211> 108 <212> PRT <213> artificial <220> <223> derivative of TB-B <220>
<221> VL/TB-A <222> (1)..(108) <400> 1| Asp Ile val Met Thr A n Ser Pro Ser
Ser Leu Ser Ala Ser Val Gy 151015 Asp Arg Val Thr Leu Thr Cys Thr Al a Ser

G n Ser Vo 8EnAsH Asp 202530 Val Val Trp Tyr A n G np&fgnbie@oesessn Lys Al a
Pro Lys Leu Leu Ile 354045 Tyr Ser Ala Phe Asn Arg Tyr Thr Gy Val Pro Ser

Arg Phe Ser Ay 505560 Arg Ay Tyr Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser
Leu Gn Pro 65707580 G u Asp Val Ala Val Tyr Tyr Cys G n d@n Asp Tyr Asn Ser
Pro Arg 859095 Thr Phe Ay Gn @y Thr Lys Leu Qu val Lys Arg 100105 <210>
2 <211> 117 <212> PRT <213> artifig al <220> <223> derivative of TB-B

resonance [(BRIACore), resulting in a dissociation constant
Ke = 0.8 nM, an off rate of keser = 4.4 x 107%s™ and a on

rate of kop = 5 x 10%s7M™%.

5 Experiment 4: L8929 cytotoxicity assay
The function of antibodies or antibody derivatives in
neutralising TNFa in vivo can be tested by measuring
inhibition of cytotoxicity of TNFa towards cultured mouse
1929 fibroblasts or alternatively towards human KYM-1
(»\ 10 myelosarcoma cells (Tab. III). The humanised scfPv ¢
S derivatives of Di62 display different efficacies in the
L1929 assay as shown in Fig. 5B. Some scFv derivatives
show IC50 (inhibitory concentration to achieve 50%
inhibition) wvalues in the range of 5ng/ml, whereas others
.15 had no effect in the 1929 assays. ELISA data and results
from the 1929 assay do not always correlate. KYM-1 data
and L929 results, however, correlated nicely with the
only difference that much higher concentrations of
recombinant human TNF and consequently also of the
20 antagonist where required to see an effect. KYM-1 was,
therefore, mainly used tc confirm L8929 results. For
direct comparison of test proteins, potency is expressed.
as a relative value normalized to TB-A (ECs0X / ECsoTB-A).
- In general, however, IC50 values become again higher the
de 25 closer the sequence of a binder is to the human acceptor
framework (FW2.3). Fig. 5 compares the potency of
different derivatives of TB-A to block TNFa induced
cytotoxicity towards mouse 1929 fibroblast cells.
Absorption at 450nm correlates with cell survival.
30 " TB-A and the anti-hTNFo IgG Infliximab® show
a similar ICsp value in the L929 assay, whereas the
potency of TB-wt to block human TNFo induced cytotoxicity
is significantly lower (Fig. 5A). When TB-A derivatives
are compared with TB-A for their potential to block TNFo
35 induced cytotoxicity, most of these derivatiﬁes except
TB-H43 have a .reduced efficacy in the L9209 (Fig. 5B).



<220> <221> VH TB-A <222> (1)..(117) 3791 _7_7_10_ST25 <400> 2 G n Val Gn

Leu
Ser
Arg
Thr
Leu
Asp
Tyr
108

giu

Val Gn ser Ay Ala Qu Val Lys Lys Pro Gy Ala 151015 Ser Val Lys Val
cys Thr Ala ser Ay Tyr Thr Phe Thr His Tyr 202530 Gy Met Asn Trp Val
Gn Ala Pro Ay Lys Gy Leu Qu Trp Met 354045 Ay Trp Ile Asn Thr Tyr
Ay GwoRi®/3z Tyr Ala Asp Lys Phe 505560 Lys Asp 206008500 Phe Ser
G u Thr Ser Ala Ser Thr Val Tyr 65707580 Met G u Leu Thr ser Leu Thr ser
Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Gu Arg Ay Asp Ala Met Asp
Trp Ay Gn Gy Thr Leu 100105110 val Thr Val Ser Ser 115 <210> 3 <211>
<212> PRT
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Table III: Functional properties of TB-A derivatives

Sﬁg ’ Relative potency:
ECsoX / ECsTB-A
1.929 cells K¥M~1 cells

TB-A 1.0 1.0
TB-A H M48L/F68I 1.1 1.6
’ TB-A L_V83E H_V79A nd ~ Ind
TB-A Linker_G2R H_F68L  |0.8 1.3
TB-A-QC15.2 1.37 1.5
TB-A-QC23. 2 1.32 | 1.5
TB-A-H_F68A , 1.14 , nd
TB-A H_FB8V/FT0L 1.28 nd
TB-A H_F70L 2.7 nd

In line with the ELISA data, there is no
5 significant difference in the ability to block TNFo-
induced cytotoxicity between the scFv and the Fab format
of TB-A (Fig. 5C). The ICsy value of the TB-A Fab format
lies about a factor of two above the ICyy value of the TB-
" A scFv forﬁat (Fig. 5C), most probably as a result of the
10 higher molecular mass of the Fab fragmeﬁt.

Experiment 5. Animal experiments with anti-
TNFo antlbody derivatives
5.1. Description of experiment
15 l " In orderAto test for the efficacy of
ESBATech’s anti-TNFa antibody derivatives (scFv and Fab)
in functionally neutralising human TNFo bioactivity in an
in vivo 31tuatlon, a recently published rat model for
acute monoarthrltls was used. This model has extensively
20 been described by Bolon and colleagues (see Bolon et al.
(2004), Vet. Pathol. 41:235-243). Briefly, in this animal
arthritis model, human TNFa is injected intra-articularly



<213> human-nuri ne <220> <221> vL/TB-B <222> (1)..(108) <400> 3 Asp Ile Val

Leu
Leu
Gn
Tyr
Thr.
Gn.
Gn

S’

Thr
Thr
Arg
Thr
Leu
Gn
Ay

10

15

20

25

30

35

Gn Ser Pro Ser Ser Leu ser Ala Ser val Ay 151015 Asp Arg val Thr
Cys Thr Ala ser G n ser Val Ser Asn Asp 202530 Val val Trp Tyr Gn
Preowo@oys/isyas Al a Pro Lys Arg Leu |l e 354045 Tyr satc¥oss/@ifeASn Arg
Gy Val Pro Ser Arg Phe ser Ay 505560 Ser Ay Ser Ay Thr du Phe
Thr Ile Ser Ser Leu G n Pro 65707580 G u Asp VvVal Ala Val Tyr Tyr Cys
Asp!Tyr Asn Ser pro Arg 859095 Page 2 3791 7 7 10 5725 Thr Phe Qvy
Thr Lys Leu Qu Val Lys Arg 100105 <210> 4 <211> 117 <212> PRT

60

into the knee joint of male Lewis rats. Injection of
human TNFx leads to an acute, self-limiting monoarthritis
in the injected joint. Arthritis can be quantified by
measurement of joint swelling and histological scoring.
Consequently, biocactivity of respective TNFu antagonists
can be gquantified by reduction of TNFo-induced joint
swelling and/or reduction of histological parameters of
inflammation.

5.2. Materials and Methods ¢

Experimental Design

The curreht studies were designed to examine
the respective potential of a representative scFv
antibody and a representative Fab antibody of the series
described above with the marketed antibody Infliximab-
(Remicade®) to inhibit biocactivity of human TNFo in an
apﬁropriate-animal arthritis model. Bolon and colleagues
had shown before that intra-~articular application of 10
microgram of recombinant human TNFo into the rat knee
joint provokes an acute, self-limiting monoarthritis that
can be gquantified by standard macroscopic and microscopic
analysis. Thus this animal model served as ideal system
to assess the therapeutic effect of locally applied
antibody derivatives. Two experiments were completed in
series (Tab. IV and V). 1) A basic efficacy study
assessing the overall potential of the antibodies to
block human TNFou-induced monoarthritis; and 2) A dose
response stﬁdy assessing the relative efficacy of the

' antibody derivatives among each other. Both, cytokines

and antibody derivatives were given once by separate
injections, as described below. The cytokine dose used
was based on-the publication by Bolon and colleagues,
whereas the range of doses of the antibody derivatives
was based on available ée;l culture data and educated
guessing. The experiments were conducted in accordance
with general animal care guidelines. ‘



<213> human-nmuri ne <220> <221> VH TB-B <222> (1)..(117) <400> 4 G n Val

Leu
Ser
Arg
Thr
Arg
Asp
Tyr
108

S

val

Cys
Adn

Gnser Ay Ala Qu Val Lys Lys Pro Ay Ala 151015 Ser Val

Gn
Lys Val

Thr Ala Ser Gy Tyr Ser Phe Thr His Tyr 202530 Gy nmet Asn Trp val

Al 0P/ Giai3G n Gy Leu Gu Trp Met 354045 Ay JéPotidebe;
Gu Pro Thr Tyr Ala Asp Lys Phe 505560 Lys Asp Arg val

Thr Ser Ile Ay Thr Val Tyr 65707580 Met Qu Leu Thr

Ser

BRfo

Leu Thr

Thr Tyr
Leu Thr

Ser

Thr ;Ala Val Tyr Tyr Cys 859095 Ala Arg GQu Arg Gy Asp Ala Met Asp

<212> PRT <213> human <220> <221> vL/FW. 3 <222> (1)..(108)

10

15 -

20

25

.30

35

Animals and husbandry

Young, adult male Lewis rats (6-7 weeks and
175-200g) were randomly assigned to treatment groups ‘
(n=3/cchort) and housed according to Bolon et al. (2004},
Vet. Pathol. 41:235-243.

Cytokine and antiboedy instillation

Anaesthesia and cytokine injections were
performed as described by Bolon and colleagues. In order
not to exceed-a total intraarticularly injected volume of
50 micrbliter, cytokines and antibody derivatives were
instilled in two separate intra-articular injections
whereby the 10 micorgrams of recombinant human TNFa was
injected in 10 microliter of filter-sterilised phosphate-
buffered saline (PBS) and the respective dose of the
respective antibody was injected in 40 microliter of
filter-sterilised phosphate-buffered saline. Animals
treated with intraperitoneally applied Infliximab/
Remicade® were i.p. injected with the antibody
derivatives 3 hours prior to intra articular injection of
the human TNFo, In all animals treated with intraarticu-
larly applied antibody treatments, the respective
antibody dose was injected 5 minutes prior to injection
of the human TNFwx. Control animals were injected with 10
microliter of PBS without human TNFo

Infliximab/Remicade® used in the experiments
was purchased at an official Swiss pharmacy. Anti-human
TNFo specific scFv and Fab (TB-A) antibodies as well as a
naive scFv antibody framework used as unspecific control
antibody in the dose response experiment were expressed-
in E. coli and purified by standard methods. Endotoxin
contamination was held below 10 EU per milligram protein
in .all preparations because the lipopolysaccharide
component is a potent inducer of TNFx.

Recombinant human TNFo was purchased from
PeproTech EC Ltd.

p Ay dn Ay Thr Leu 100105110 val Thr Val ser Ser 115 <210> 5 <211>



<400> 5 Asp Ile VvVal Leu Thr G n Ser Pro Ser Ser Leu Ser Ala Ser Val Gy
151015 Asp Arg val Thr Leu Thr Cys Arg Ala Ser Gn Ay Ile Arg Asn Qu
202530 Page 3 3791 7 7 10 _ST25 Leu Ala Trp Tyr Gn Gn Arg Pro Gy Lys Ala

Pro Lys Argoless/ibiogs 354045 Tyr Ala Ay Ser |le Leu G n poaicegods/odedoo Pro Ser
Arg Phe Ser Gy 505560 ser Ay Ser Ay Thr Gu Phe Thr Leu Thr Ile Ser ser

Leu Gn Pro 65707580 A u Asp val Ala Val Tyr Tyr Cys G n Gn Tyr Tyr Ser Leu
Pro Tyr 859095 Met Phe Ay G n Ay Thr Lys Leu Qu Val Lys Arg 100105 <210>
6 <211> 124 <212> PRT <213> human <220> <221> VH FW. 3 <222> (1)..(124)
<400> 6 Gn val @n Leu Val G@n Ser,dy Ala Gu Val Lys Lys Pro Ay A a

Measurement of joint diameter
Immediately before the injection of the
respective, intraperitoneally or intraarticularly applied
antibody derivative, ox, in case of the control animals,
5 before the injection of PBS or TNFa, the diameter of the
knee joint to be injected was determined by means of a
standard calliper. 48 hours after injection of TNFu (or
PBS in control animals) and immediately before
euthanisation of the animals, the diameter of the
/™ 10 injected knee joint was determindd again and joint
swelling was calculated by subtracting the value of the
second diameter measurement from the value of the first
diameter measurement (Fig. 6 and 9).
Tissue processing
15 ) 48 hours after dnjection of TNFa (or PBS in
case of c¢ontrol animals) animals were euthanised. At
necropsy, injected knees werehseparated from the foot and
thigh, fixed intact by lmmersion in 70% ethanol and
proceeded for standard hematoxylin and eosin (HE)
20 staining, as described by Bolon and colleagues.
Morphologic analysis
Histological scoring analysis for measurement
of joint inflammation was performed as described by Bolon
AN and colleagues. Histopathological scoring criteria for

P

“~ 25 assessment of joint inflammation were applied according
to Bolon and colleagues (Fig. 7, 8 and 10).

5.3. Results
In a first set of experiments a
30 representative intraarticularly applied ESBATech scFv
antibody, TB-A, and the corresponding intraarticularly
applied ESBATech Fab antibody were compared for their
ability to block induction of the acute monoarthritis
with intraarticularly and intraperitoneally applied
35 Infliximab/Remicade® according to Table IV:



151015 Ser Val Lys Val Ser Cys Thr Ala Ser Ay Tyr Ser Phe Thr Gy Tyr
202530 Phe Leu His Trp Val Arg An Ala Pro Ay Adn Gy Leu Au Trp Mt
354045 Gy Arg Ile Asn Pro Asp Ser Ay Asp Thr Ile Tyr Ala A n Lys Phe
505560 G nwosmysAsi1yal Thr Leu Thr Arg Asp Thr Ser |l e gadycHRbeo66d00 TYT
65707580 Met G u Leu Thr Ser Leu Thr ser Asp Asp Thr Ala Val Tyr Tyr Cys
859095 Ala Arg Val Pro Arg Ay Thr Tyr Leu Asp Pro Trp Asp Tyr Phe Asp
100105110 Tyr Trp Ay G@n @y Thr Leu Val Thr Val Ser Ser 115120 <210> 7
<211> 108 3791 7 7 _10 ST25 <212> PRT <213> artificial <220> <223>

derivative of TB-A <220> <221> VL/JB L2

Table IV: Injection scheme expeximent 1

GROUP TNFo (ug) in PBS INHIBITOR DOSE (ug)

1 (n=3) 0 ‘none

2 (n=3) 10 none

3 (n=3) ) . TB-A scFv 180

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

5 (n=3) 0 : TB-A 450
£ ' Fab antibody f
R - ey 10 TB-A 150

Fab antibody

7 (n=3) 10 TB-A 180
Fab antibody

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

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




<222> (1)..(108) <400> 7 Asp Ile Val Met Thr G n ser Pro ser Ser Leu ser A a
Ser Val dy 151015 Asp Arg val Thr Leu Thr Cys Thr Ala Ser G n Ser Val Ser
Asn Asp 202530 Vval Val Trp Tyr Gn Gn Arg Pro Gy Lys Ala Pro Lys Leu Leu

Il e 354045whydodsansl y Ser Ile Leu Gn Ser Gy val Pro /Cﬁ{o%/&é pSer Ay
505560 Arg Ay Tyr Ay Thr Asp Phe Thr Leta Thr Ile Ser Ser Leu n Pro

65707580 G u Asp Val Ala val Tyr Tyr Cys G n Gn Asp Tyr Asn Ser Pro Arg
859095 Thr Phe Ay Gn Ay Thr Lys Leu Qu val Lys Arg 100105 <210> 8 <211>
108 <212> PRT <213> artificial <220> <223> derived from TB- A <220> <221>
vL/ TB L3 <222> (1)..(108)

64

The results obtalned regarding treatment
effects on change of knee diameter (as an indicator of"
effects on TNFa-induced joint swelling) are represented
in Fig. 6. All antibodies completely blocked TNFo-induced

5 Jjoint swelling.

For evaluation of treatment effects on joint
inflammation, histological scoring of HE-stained tissue
slides was performed. Joint inflammation was scored by
the following criteria (see Fig. 7 for representative

el ” ’
7 10 scoring examples): '

e Score 0: normal
Score 1: Mild thickening of synovial lining
Score 2: Thickening of synovial lining and
mild inflammation of the sublining
15 Score 3: Thickening of synovial lining and
moderate inflammation of the sublining
The results obtained regarding treatment
effects on histopathological inflammation scores are
shown in Fig. 8.
20 Comparable effects of all treatment on
histopathological inflammation scores were observed.
In a second set of experiments, the relative
dose response to the assessed antibody derivatives was-
- compared. The representative intraarticularly applied
e 25 ESBATech scFv antibody TB-A and the corresponding
intraarticularly applied Fab antibody of experiment 1
were compared with intraarticularly and intraperitoneally
applied Infliximab/Remicade® and an unrelated scFv
antibody lacking any binding activity to human TNFa over
30 a broader and different dose range as compared with
experiment 1, according to Table V.



<400> 8 Asp Ile val net Thr G n Ser Pro Ser ser Lea Ser Ala ser val Gy
151015 Asp Arg val Thr Lea Thr Cys Thr Ala ser G n Ser Val Ser Asn Asp
202530 val Vval Trp Tyr Gn Gn Arg Pro Gy Lys Ala Pro Lys Lea Lea lle
354045 3(@&?&%@%5725 Tyr Ser Ala Phe Asn Arg Tyr TBgEr/dmdoo@boshy 0 Ser Arg
Phe Ser Gy Arg Ay Tyr Gy Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu
A@n Pro 65707580 A u Asp Val Ala Val Tyr Tyr Cys A n A n Tyr Tyr Ser Leu Pro
Tyr 859095 Met Phe Ay G n Ay Thr Lys Leu Au Val Lys Arg 100105 <210> 9
<211> 117 <212> PRT <213> artificial <220> <223> derivative of TB-A <220>
<221> VB/TB_H2 <222> (1)..(117) <400> 9

Table V: Injection scheme experiment 2

GROUP TNFx (pg) in PBS INHIBITOR DOSE  (pg) i
1 (n=3) 0 none
2 (n=3) 10 none
3 [n=3) 10 Unrelated scFv 180
antibody
4 (n=3) . 10 TB-A scFv 156
o ! antibody *
o 5 (n=3) 10 TB-A scFv 45
antibody '
6 (n=3) 10 TB-A sCFV 11
antibody
7T {n=3) - 10 TB-A Fab 156
antibody
8 (n=3) 10 TB-A Fab 45
- antibody
9 (n=3) 10 TB-A Fab 11
antibody
10 (n=3) 10 Infliximab 156
(i.a.)
11 (n=3) . 10 Infliximab 45
P (i.a.)
o 12 (n=3) 10 Infliximab 11
(i.a.)
13 (n=3) 10 Infliximab 156
(1.p.)
14 (n=3) 10 Infliximab 45
‘ {i.p.)
15 (n=3) 10 - Infliximab 11
(i.p.)

The results obtained regarding treatment
5 effects on change of knee diameter (as an indicator of -
effects on TNFo~induced joint swelling) are shown in Fig.
9.



G n Val

Gn Leu Val Gn Ser Ay Ala Qu Val Lys Lys Pro Gy Ala 151015 Ser

Val Lys Val Ser Cys Thr Ala Ser Ay Tyr Thr Phe Thr H's Tyr 202530 Ay Mt
ASn Trp Val Arg G n Ala Pro Ay Lys Gy Leu Au Trp Met 354045 Ay Arg lle

Ser

Asn Pro [ Asp Thr Ile Tyr Ala G n Lys Phe 50p&p@uSdofofsim Arg Phe
Thr Phe S Oﬁgﬂm@% Thr Ser Ala Ser Thr Val Tyr 657075@%‘5/%% G u Leu Thr
Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Gu Arg Ay Asp

Ala Met Aspi Tyr Trp Ay Gn Gy Thr Leu 100105110 Val Thr Val
<210> 10 <211> 20 <212> PRT <213> artificial |inker 3791 7 7 10 ST25 <220>
<223> artificial |inker sequence <e%620> <221> dycine-Serine Linker <222>
(1)..(20) <400> 10

15

S

The results obtained regarding treatment
effects on histopathological inflammation scores are
presented in Fig. 10.

In summary, both the representative ESBATech
anti-TNFx scFv and the representative ESBATech anti-TNFo
Fab antibody were highly efficient in blocking human
TNFo-induced monoarthritis upon local (intraarticular)
administration.

i ¥

While there are shown and described presently
preferred embodiments of the invention, it is to be dis-
tinctly understood that the invention is not limited
thereto but may be otherwlise variously embodied and prac-
ticed within the scope of the following claims.

Ser

Ser

115



Gy dy dy dy Ser dy Gy Ay dy Ser dy Gy Gy Ay Ser Ay 151015 dy
Ay Ay Ser 20 <210> 11 <211> 108 <212> PRT <213> artificial <220> <223>
derivative of TB-B <220> <221> VL/TB-B R46L <222> (1)..(108) <400> 11 Asp
Ile Val L r.&Gn Ser Pro Ser Ser Leu Ser Ala Ser Va Asp Arg
Val Thr LS’EO%?/I% Thr Ala Ser Gn Ser Val Ser Asn Asgcggg%%ﬂgé%fa) Val Trp
Tyr Gn Gn Arg Pro Ay Lys Ala Pro Lys Leu Leu Il e 354045 Tyr Ser Al a Phe
Asn Arg Tyr . Thr Gy Val Pro Ser Arg Phe Ser Gy 505560 ser Ay Ser @y Thr
G u Phe Thr Leu Thr Ile ser ser Leu Gn Pro 65707580 A u Asp Val Ala Val Tyr
Tyr C¢ys G n Gn Asp Tyr Asn Ser Prg7 Arg 859095 Thr Phe Ay Gn Gy Thr Lys
Leu Au Val Lys Arg 100105

Claims

1. & stable and soluble antibody or antibody
derivative which specifically binds TNFo, said antibody
or antibody derivative comprising a light chain variable
domain (VL) being or derived from the sequence SEQ ID
NO:1 that is combined with a heavy chain variable domain
{(VH) being or derived from the sequence SEQ ID NO:2,
wherein in the case of a derived sequence said sequence

o ' has at maximum up to 5 changes within the framework of
o said VL domain and/or at maximum up to nine changes
within the framework of said VH domain. -

2. The antibody or antibody derivative of
claim 1, wherein the changes of VL are at one or more 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, 19, 93 and/or
112.

4. The antibody or antibody derivative of
anyone of the preceding claims, in which at least one of
the conversions leads to an amino acid present in SEQ ID
NO:3 for VL and/or SEQ ID NO:4 for VH.

5. The antibody or antibody derivative of
anyone of the preceding claims, wherein the VL domain
comprises the sequence SEQ ID NO: 1,



<210> 12 <211> 245 <212> PRT <213> artificial <220> <223> scFV ,

human-murine with artificial
TB- AB <222> (1).

nmet
Leu
Gn
Tyr
Thr
Gn
val

&

Thr
Thr
Arg

Thr

Leu
Adn
Lys

| inker Page 7 3791 7 7 10 _sT25 <220> <221>

.(245) <223> VL(TB-A)-Ilinker-vH(TB-B) <400> 12 Asp Il e Val

GWOS@%“E{OQ;; Ser Ser Leu Ser Ala Ser Val Ay 15 o8s/006 8o Val  Thr

Cys
Pro

Ay

Thr
Asp
Arg

Thr Ala Ser Gn
@y Lys Ala Pro
Val Pro Ser Arg
Ile Ser Ser Leu
Tyr Asn Ser Pro
Gy dy dy Ay

Ser Val ser Asn Asp 202530 Val Val Trp Tyr dn
Lys Leu Leu Il e 354045 Tyr Ser Al a Phe Asn Arg
Phe Ser Gy 505560 Arg Ay Tyr Ay Thr Asp Phe
Gn Pro 65707580 G u Asp val Ala val Tyr Tyr cys
Arg 858095 Thr Phe Gly Gn @y Thr Lys Leu Gu
100105110

6. The antibody or antibody derivative of

claim 5 comprising the VH domain of the sequence SEQ ID
NO:2.

7. The antibody or antibody derivative of

claim 5 comprising a VH domain derived from the sequence
SEQ ID NO:2, wherein F68 is changed to A, L, I, or V.

8. The antibody or antibody derivative of

claim 1 comprising the ¥1 domain of the sequence SEQ ID [

NO:11,

and the VH domain of the sequence SEQ ID NO:4.

9. The antibody or antibody derivative of

anyone of the preceding claims, wherein at least one

amino acid residue is converted in at least one of the

CDRs to a residue present in the corresponding CDR of the
VL sequence SEQ ID NO:5 and/or the VH sequence SEQ ID

No:6 or SEQ ID No:25.

"10. The antibody or antibody derivative of

claim 8, wherein at least one of the CDRs of the group VL
.CDR2, VL CDR3, VH CDR2 or VH CDR3 1s converted to the
corresponding CDR of the VL sequence SEQ ID NO: 5 and/or
the VH sequence SEQ ID No:25 or SEQ ID No:6.

sequence SEQ ID NO:

11. The antibody or antibody derivative of
claim 10 with the VL sequence SEQ ID NO:7 or SEQ ID NO:8
and the VH sequence SEQ ID NO:2.

12. The antibody or antibody derivative of
claim 10 with'the VL sequence SEQ ID NO:1 and the VH

SEQ ID NO:29.

4,

or SEQ ID NO:9, or SEQ ID NO:28 -or

13. The antibody or antibody derivative of
claim 10 with the VL sequence SEQ ID NO:26 or SEQ ID
NO:27 and the VH sequence SEQ ID NQ:30. .



Gn
Ser
Ay
Ay
Lys

ser dy Ay Ay Gy ser dy d
i a

met AsgobiRaYahiz Arg Gn Ala Pro
Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Ala Asp Lys Phe 180185190

Asp Arg Val Thr Leu Thr Arg Asp Thr ser Ile Ay Thr Val Tyr 195200205

Ser Ay dy Ay Ay Ser 115120125
Val Lys Lys Pro Ay Ala 130135140
Tyr Ser Phe Thr H's Tyr 145150155160

An dy Leu G pchidnbkicod8pl170175

A n Leu val dn ser
Lys Val Ser Cys Thr Al

W

@
QOOO
<< c<

Met" d u Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys 210215220
Ala Arg Gu Arg Gy Asp Ala Met Asp Tyr Trp Ay Gn Ay Thr Leu 225230235240
3791_7_7_10_ST25 val Thr val Ser Sgy 245 <210> 13 <211> 245 <212> PRT <213>
artificial <220> '

14. The antibody or antibody derivative of
anyone of the preceding claims having a specificity to
human TNFo.

15. The antibody derivative according to
anyone of the preceding claims, which is an scFv antibody.

wherein the VL and VH domains are connected by a linker.

' 16.-The s¢Fv antibody according to cliim 15

comprising a VL-linker-VH sequence arrangement.

17. The scFv antibody according to claim 15
or 16, wherein the linker has the sequence SEQ ID NO:10

- or is-derived £from said--sequence.

18. The scFv antibody of claim .17, wherein at
least one G of said linker is changed to a more polar or

charged amino acid.

"~ 19. The scFv antibody of claim 18, wherein
the linker has the sequence SEQ ID NO:38.

20. The antibody derivative 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 intex~chain disulfide bridge.

21. The -scFv antibody or Fab fragment
according to any one of claims 1-20, which is labeled or .
chemically modified.

22. A DNA sequence encoding the antibody or
antibody derivative accdrding to any one of claims 1-20.



<223> scFv, human-nmurine with artificial |inker <220> <221> TB-BA <222>
.. (245) <223> VL(TB-B)-Ilinker-vH(TB-A) <400> 13 Asp Ile Val Lea Thr G n

(1)
Ser
Thr
Ay
val

Ile

Pro
Al a
Lys
Pro
Ser
Asn
Ay
Ay
Pro
Thr

Ser Ser Lea Ser Ala Ser val Gy 151015 Asp Arg Val Thr Lea Thr Cys
sego&hgd/ 153 val ser Asn Asp 202530 Val val Trp pPiiceH2dsfghdde Arg Pro
Ala Pro Lys Arg Lea Ile 354045 Tyr Ser Ala Phe Asn Arg Tyr Thr Gy
Ser Arg Phe Ser Ay 505560 Ser Ay ser Ay Thr A u Phe Thr Lea Thr
Ser Leu G n Pro 65707580 G u Asp val Ala Val Tyr Tyr Cys G n G n Asp
Ser Pro Arg 859095 Thr Phe Ay Gn Gy Thr Lys Leu Qu Val Lys Arg
Gy Gy 100105110 ser Gy y Ay Ay ser Gy Ay Ay Ay ser Gy
Ay Ser 115120125 Gn Val Gn Leu Val Gn Ser Ay Ala Qu Val Lys
Ay Aa 130]2§51§0 ser, val Leys val ,ser cys Thr Ala,Ser Ay Tyr Thr

Hs Tyr cloning or expression vector containing
the DNA sequence according to claim 22.

24. A suitable host cell transformed with an

expression vector according to claim 23.

25. The host cell of claim 24, being a
prokaryotic or eukaryotic cell, in particular an E. coli,
yeast, plant, insect or a mammalian cell.

"

26. A method for the production of an
antibody or antibody derivative molecule according to any
one of claims 1-20 comprising culturing of the host cell
of claims 24 or 25 undexr conditions that allow the
synthesis of said antibody molecule and recovering it
from said culture.

27. The antibody or antibody derivative of
any of claims 1-21 as a pharmaceutical.

28. The use of an antibody or antibody
derivative of any of claims 1-21 for the production of a
medicament for the treatment of or as an in vitro
diagnostic for detection of TNFu-associated diseases, in
particular osteocarthritis, uveitis, inflammatory bowel
disease.

29, A diagnostic or therapeutic composition
comprising. an antibody of any of claims 1~21 in
combination with a pharmaceutically acceptable carrier,
diluent or excipient. : ‘

30. A combination preparation comprising the
antibody of anyone of claims 1-21 together with at least
a second compound.



145150155160 Ay nmet Asn Trp Val Arg Gn Ala Pro Ay Lys Gy Leu Qu Trp net
165170175 | e Asn Thr Tyr Thr Ay GQu Pro Thr Ty Phe
180185190 ‘99\@%6@3#@0 ST25 Lys Asp Arg Phe Thr Phe Ser EQ@J’@MW@& Al a

Ser Thr Val Tyr 195200205 Met G u Leu 7thr Ser Leu Thr ser Asp Asp Thr Al a
Val Tyr Tyr Cys 210215220 Ala Arg Gu Arg Ay Asp Ala Met Asp Tyr Trp Gy
Gn Ay Thr Leu 225230235240 val Thr val Ser Ser 245 <210> 14 <211> 106
<212> PRT <213> hunman <220> <221> c-kappa of human I g <222> (1)..(105) <400>

14 Thr Val Ala Al aTBl’eoc&%n}é?JloBhsréﬂ;%ADél%nPB@ FI 0580y Asp G u G n 151015
Leu Lys Ser Ay Thr Ala ser Val val ctys Leu Leu Asn Asn Phe Tyr 202530 Pro

Arg G u Alvdhanginyghe Gerondp coygowed iss poAsan A ibedy GhpeSefic
for TNFa.

32. The combination preparation of claim 30

or 31 for the use as a medicament.

33. The vector of claim 23 as a
pharmaceutical for gene therapeutical applications in

humans and/or in animals

34. Use of any of the VL and/or VH sequences
specified in anyone of claims 1-20 in an expression

vector.

35. A stable aqueous pharmaceutical
formulation comprising a therapeutically effective amount
of an antibody or antibody derivative of any of claims 1-
21 not subjected to prior lyophilization, an acetate
buffer from about pH 4.8 to about 5.5, a. surfactant and a
polyol, wherein the formulation lacks a tonicifying

amount of sodium chloride .

36. The formulation of claim 35 which is

ligotonic.

37. The formulation of claim 35 or 36 which
is stable at a temperature of about 2-8° C for at least

orne year.

38. The formulation of anyone of claims 35 to
37 which is stable following freezing and thawing of the

formulation.



354045 Gy Asn Ser An GQu Ser Val Thr Qu A n Asp Ser Lys Asp Ser Thr
505560 Tyr_ Ser r Ser Thr Leu Thr Leu Ser Lys Ala

65707580 QW?@?@%‘&%TW Ala cys Qu val Thr Hs dn d ﬁggk@%@g@éﬁ’ro
859095 Val Thr Lys Ser Phe Asn Arg dy2du Cys 100105 <210> 15 <211> 105
<212> PRT <213> human <220> <221> CH1 of human 1gG <222> (1)..(105) <400> 15

3791 7 7 10 5T25 Ala ser Thr Lys Ay Pro Ser Val Phe Pro Leu Ala Pro Ser Ser
Lys 151015 Ser Thr Ser Ay Ay Thr Ala Ala Leu Ay Cys Leu Val Lys Asp Tyr

202530 Phe ser uPro, Thr. Val - S Al a Leu Thr Ser
354045 Gy Val ﬁéT Ar %ﬁj‘éulér%oﬁ gfvﬁyﬁ-_g{eegoggliﬁs ge%/ t& y Leu Tyr ser
505560 Lewssenisbrivadtadle Thrakait BO§ SefoiSert Sepsteand@moriflyr. G n Thr

40. The formulation of anyone of claims 35 to

39 wherein the polyol is a non-reducing sugar.

41. The formulation of anyone of claims 35 to

40 wherein the non-reducing sugar is trehalose.

42, The formulation of anyone of claims 35 to

41 wherein the non-reducing sugar 1s sucrose.

N 43. The formulation of anyone of claims 35 to

42 wherein the antibody is an antibody fragment.

44, The formulation of claim 43 wherein the

antibody fragment is a scFv.

45. The formulation of anyone of claims 35 to

44 wherein the antibody binds TNF«.

46. The formulation of anyone of claims 35 to
45 which is stable at a temperature of about 2-8° C for at

least two years.

47. The formulation of anyone of claims 35 to

46 wherein the antibody concentration in the formulation

ig from about 0.1 to about 50 mg/ml.

48. The formulation of anyone of claims 35 to

47 wherein the surfactant is a polysorbate.

49. The formulation of claim 44 wherein the

scFv binds TNFo.



65707580 Tyr Ile Cys Asn Val Asn H s Lys Pro ser Asn Thr Lys Val Asp Lys

859095 Lys_val du Pro Lys Ser Cys Thr Ser 100105 <210> 16 <211> 108 <212>
PRT <213> W PMW/133G> <221> v/ TBwt <222> (1)..(108) <4G6T/¢H2006000300 v/
Met Thr G n Thr Pro Lys Phe Leu Leu Vay3 Ser Ala Gy 151015 Asp Arg Val Thr
Ile Thr Cys Thr Ala Ser A n Ser Val ser Asn Asp 202530 val Val Trp Tyr dn
Gn Lys pro Ay Gn ser Pro Lys net Leu net 354045 Tyr ser Ala Phe Asn Arg
Tyr Thr Ay val Pro AS Arg Phe Thr Ay 505560 Arg Ay Tyr @y Thr Asp Phe

Thr Phe Thr Ile.Ser.Ser. Val -G n A 570758 u.Asp Ala Val Tyr Phe cys
G@n A@n Asp Tyr5§'snT][}seerfo ?181(3%190%§ Oggy%‘ﬁ %hgl@légcf%%y Thr Lys Leu Gu
Ile Lys Ar¢o WGk@5n the acetate is present in an amount of about

5-30 mM.

51. The formulation of claim 50 wherein the

acetate 1s present in an amount of 10-30 mM.

52. The formulation of anyone of claims 49 to

51 further comprising a preservative.

53. The formulation of claim 52 wherein the

preservative is benzyl alcchol.

54. The formulation of anyone of claims 49 to
53 wherein the antibody is present in an amount of about

30-50 mg/ml.

55. The formulation of claim 54 wherein the
buffer is 10-30 mM sodium acetate at pH 5, the polyol is
trehalose in an amount of about 2-10% w/v, the surfactant
is polysorbate in an amount of about 0.01-0.1% v/v,
wherein the formulation further comprises benzyl alcohol
as a preservative and wherein the formulation is stable

at a temperature of about 2-8° C for at least two years.

56. An article of manufacture comprising a
container holding a stable agqueous pharmaceutical
formulation comprising a therapeutically effective amount
of an antibody of antibody derivative of anyone of claims
1-21, not subjected to prior lyophilization, an
acetate buffer from about pH 4.8 to about 5.5, a
surfactant and a polyol, wherein the formulation lacks

a tonicifying amount of sodium chloride.



3791 7 7 _10_ST25 <210> 17 <211> 117 <212> PRT <213> nurine <220> <221>

vH TBwt <222> (1)..(117) <400> 17 Gn lle Gn Leu Val Gn Ser Ay Pro Gu
Leu Lys Lys Pro Ay Qu 151015 Thr val Lys Ile Ser Cys Lys Ala Ser Ay Tyr
Thr Phe Thr H's Tyr 202530 Gy nmet Asn Trp val Lys Gn Ala Pro Ay Lys Gy
Leu Lys Trp Met 354045 Ay Trp Il3g2ﬂf~s7n Ths Jye Thr Ay GQu Pro Thr Tyr Ala
Asp AS Phe 505560 Lys G u gtéﬁﬁagl_gaﬁéﬁe‘gér Leu Au Thr Ser Ala Ser Thr

val Phe 65707580 Leu G n Ile Asn Asn Leu Lys Asn Gu Asp Thr Ala Thr Tyr Phe
Cys 859095 BSBATAC) A u Arg Gy Asp Ala Met Asp Tyr Trp Gy Gn Ay Thr Ser

100105}}& Vgl:ab-ﬁre]zr aﬁ/aalsoﬁ?br'l esglj;ti%%gi es inhibiting TNFalpha
<130> 12013PC
<160> 40
<170> PatentIn version 3.3
<210> 1
<211> 108
<212> PRT
<213> artificial

<220>
<223> derivative of TB-B

<220>
<221> VL/TB-A
<222> (1)..(108)

<400> 1

Asp Ile val Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Leu Thr Cys Thr Ala Ser Gln Ser val Ser Asn Asp
20 25 30

val val Trp Tyr Gln Gln Arg Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Sgr Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
5 55 60

) Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
£ 65 70 75 80

Vi’

Glu Asp val Ala val Tyr Tyr Cys GIn GIn Asp Tyr Asn Ser Pro Arg
85 90 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg
100 105

<210> 2

<211> 117

<212> PRT

<213> artificial

<220>
<223> derivative of TB-B

<220>
<221> VH/TB-A
<222> (1)..(117

Page 1



<210> 18 <211> 245 <212> PRT <213> artificial <220> <223> scFv, human-nuri ne
with artificial |inker <220> <221> TB-A H43 <222> (1)..(245) <223> scFv
vL(TB-A)-linker-VH(TB-A K43Q <400> 18 Asp Ile val met Thr G n Ser Pro Ser
Ser Leu Ser Ala Ser val Gy 151015 Asp Arg val Thr Leu Thr cys Thr Al a ser
A n ser val ser Asn Asp 202530 3781 ;/;713Q+5J25 Val val Trp Tyr Gn Gn Arg
Pro Guyodsys2Ala Pro Lys Leu Lea Il e 354045 Tyr Ser Ala Phe Asn Arg Tyr Thr
Gy Val Pro Ser Arg Phe Ser Gy 505560 Arg Ay Tyr Ay Thr Asp Phe Thr Lea
Thr | G&n 3@ Gy Leedad @l rpeer 6@70‘7?8?1@]\{3?1% Vs PAcaS M 1dyr Tyr Cys G n Gn
Asp Tyr Asn Ser Pro Arg 859095 0 L

Ser val Lys val Ser Cys Thr Ala ser Gly Tyr Thr Phe ggr His Tyr
20 25

Gly Met Asn Trp val Arg Gln ﬁga Pro Gly Lys Gly hgu Glu Trp Met
35

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
50 55 60

Lys Asp Arg Phe Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr val Tyr

65 70 75 80
o
L Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys

85 90 95
Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly Gln Gly Thr Leu
100 105 110
val Thr val Ser Ser
115

<210> 3

<211> 108

<212> PRT

<213> human-murine

<220>

<221> VL/TB-B

<222> (1)..(108)
I <400> 3
N/

Asp ITe val Leu Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Leu Thr Cys Thr Ala Ser GIn Ser val Ser Ash Asp
20 25 30

val val Trp Tyr Gln GIn Arg Pro Gly Lys Ala Pro Lys Arg Leu Ile
35 40 45

Tyr ggr Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
55 60

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu GIn Pro
65 70 75 80

Glu Asp val Ala val Tyr Tyr Cys GIn Gln Asp Tyr Asn Ser Pro Arg
85 90 95
Page 2



Thr Phe Ay Gn @y Thr Lys Lea Qu Val Lys Arg Ay Ay y Gy 100105110
Ser Ay Ay Ay Ay Ser dy Ay dy Ay Ser dy Ay Ay y Ser 115120125
Gn Val Gn Lea Val Gn Ser Ay Ala Au Val Lys Lys Pro y Ala 130135140
Ser Val Lys Val Ser Cys Thr Ala Ser Ay Tyr Thr Phe Thr His Tyr 145150155160
Gy Met Asn Trp Val Arg Gn Al a Pr781§¥ %TET’ y Lea Gu Trp Met 165170175
Ay Trp Ile Asn Thr Tyr Thr Ay é uPro- yr Ala Asp Lys Phe 180185190
Lys Asp Arg Phe Thr Phe Ser Leu GQu Thr Ser Ala Ser Thr Val Tyr 195200205
Met Qrhr [Rie Thr GBerGlyeBhrThy's Sau VASOyShardAl a val Tyr Tyr cys 210215220

DO

Ala Arg Gu Arg®y Asp Ala net Tyr Trp Ay Gn Ay Thr Leu 225230235240
Val Thr val ser ser 245 <210> 19 <211> 245 <212> PRT <213> artificial <220>
<210> 4
<211> 117
<212> PRT

<213> human-murine

<220>
<221> VH/TB-B
<222> (1)..(Q117)

<400> 4

GIn val GIn Leu val GIn ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Ser Phe Thr His Tyr
20 25 30

Gly Met Asn Trp val Arg Gln QAa Pro Gly Gln Gly hgu Glu Trp Met
35

Gly Tgp Ile Asn Thr Tyr ggr Gly Glu Pro Thr g%r Ala Asp Lys Phe
5

Lys Asp Arg val Thr Leu Thr Arg Asp Thr Ser Ile Gly Thr val Tyr
65 70 75 80

Met Glu Leu Thr ger Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
5 90 95

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly Gln Gly Thr Leu

val Thr val Sser Ser
115

<210> 5
<211> 108
<212> PRT
<213> human

<220>
<221> VL/FW2.3
<222> (1)..(108)

<400> 5
Asp Ile val Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg vVal Thr Leu Thr Cys Arg Ala Ser GIn Gly ITle Arg Asn Glu
20 25 30
Page 3



<223> scFv, human-nmarine with artificial |inker <220> <221> TB-A H70/ 72
3791 7 7 10 5T25 <222> (1)..(245) <223> scEv VL(TB-A)-linker-vH(TB-A

F70L/ L72R) <400> 19 Asp Ile Val Met Thr Gn Ser Pro Ser ser Leu Ser Ala Ser
Val Ay 151015 Asp Arg val Thr Leu Thr Cys Thr Ala ser G n Ser val Ser Asn
Asp 202530 val val Trp Tyr Gn G rg.P. Lys Ala Pro Lys Lea Lea Ile
354045 Tyr ser Ala Phe Asn Arg Ti?gﬁhp76{@'5%?/ Pro Ser Arg Phe Ser Ay
505560 Arg Ay Tyr Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Lea G n Pro
65707580 AhuTrspyvadInATn wad réMytysyda@@m Gys AgpLayadladsn Ser Pro Arg
859095 Thr P2 Ay An Ay THY Lys Leu Au VafoLys Arg Ay dy Ay dy
100105110 ser Ay dy Ay Gy Ser dy Ay dy dy Ser dy dy @Ay dy ser
115126}}25?8@' ayakr Ga ILéiug/@'s@ 815881 Gry fgra/@ pheéaket :3yLys Pro Gy Ala

Ser Gly ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala val Tyr Tyr Cys Gln GIn Tyr Tyr Ser Leu Sgo Tyr
85 90

Met Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg
100 105

N’ <210> 6
<211> 124
<212> PRT
<213> human

<220>
<221> VH/FW2.3
<222> (1)..(124)

<400> 6
GIn val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

Ser val Lys gg] Ser Cys Thr Ala ggr Gly Tyr Ser Phe Thr Gly Tyr
30

Phe Leu His Trp val Arg Gln Aga Pro Gly GIn-Gly Leu Glu Trp Met
35 4 45

L

Gly égg Ile Asn Pro Asp Ser Gly Asp Thr Ile g%r Ala GIn Lys Phe
55

GIn Asp Arg val Thr Leu Thr Arg Asp Thr Ser Ile Gly Thr val Tyr
65 70 75 80

Met Glu Leu Thr ger Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
5 90 95

Ala Arg val Pro Arg Gly Thr Tyr Leu Asp Pro Trp Asp Tyr Phe Asp
100 105 110

Tyr Trp Gly Gln Gly Thr Leu val Thr val Ser Ser
115 120

<210> 7
<211> 108
Page 4



130135140 ser Val Lys Val Ser Cys Thr Ala Ser Gy Tyr Thr Phe Thr Hi s Tyr
145150155160 Ay net Asn Trp val Arg Gn Ala Pro Ay Lys Ay Lea Gu Trp Met
165170175 Ay Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Ala Asp Lys Phe
180185190 Lys Asp Arg Val Thr Phe ser Leu G u Thr Ser Ala Ser Thr Val Tyr
195200205 Met du Leu Thr ser Leg.dhr, §ep)§zg Asp Thr Ala val Tyr Tyr cys
210215228 Abgr Arg Gu Arg Ay Asp Alanet 7 %’yr Trp Ay An dy Thr Lea
22523Q28b240rMaticildir val Ser ser 245 3791 _7_7_10_ST25 <210> 20 <211> 245
<212> PRT <213> artificial <220> <223> scFv, human-nurine with artificial

i 2
| nkef$2207, 533¢ el B Ard 50/ 72

<220>
<221> VL/TB_L2
<222> (1)..(108)

<400> 7
Asp TIle 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 GIn Ser val Ser Asn Asp
20 25 30

£ val val Trp Tyr Gln Gln Arg Zgo Gly Lys Ala Pro zgs Leu Leu Ile
g 35

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 Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala val Tyr Tyr Cys Gln Gln Asp Tyr Asn Ser Pro Arg
85 90 95

Thr Phe Gly GIn 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 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 GIn Ser val Ser Ash Asp
20 25 30

val val ggp Tyr GIn Gln Arg 250 Gly Lys Ala Pro Lys Leu Leu Ile
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<222> (1)..(245) <223> scFv VL(TB-A)-linker-VH TB-A F70L/L72R) <400> 20 Asp
Ile val Met Thr Grt Ser Pro Ser Ser Lea Ser Ala ser Val Ay 151015 Asp Arg
Val Thr Leu Thr Cys Thr Ala ser An Ser val Ser Asn Asp 202530 Val Val Trp
Tyr Gn Gn Arg Pro Ay Lys Ala Pro Lys Leu Leu Il e 354045 Tyr Ser Al a Phe
Asn Arg Tyr Thr @y val Pro Ser \}%‘u y 505560 Arg Ay Tyr @y Thr
Asp Ph?rTser Jérﬁ‘y P-lI\_BrAs|n| Ergs%rsﬁ'fr EWP' Mprig §e ?jﬁﬁosg &1psp val Ala Val Tyr
Tyr Asp Tyr As§ Ser Pro Arg 859@95 Phe dy Gn Ay Thr Lys
Leu Glu VaI Lys Arg Ay Ay Gy @y 100105110 Ser Gy Gly Gy Ay Ser Ay

Ay y. a 0 a Lea val @ n Ser
Ay A é%gg% f/g'{ G@sﬂ\?yégﬁoeg% i?"ya Tﬁ(%ﬁé%% sgr i\{/ P LxéP%oVal ser Cys Thr
Ala Ser Ay Tyr Thr Phe Thr His Tyr 145150155160 Ay Met ASn Trp Val Arg G n

Ala Pro Ay Lg/ Leu u Trp Met 165170175
Glu Asp val Ala Va1 Tyr Tyr CJ% GIn Gln Tyr Tyr Ser Leu Pro Tyr
85

90 95

Met Phe Gly GIn Gly Thr Lys Leu Glu val Lys Arg
100 105

<210> 9

<211> 117

<212> PRT

<213> artificial

<220>
<223> derivative of TB-A

<220>

<221> VH/TB_H2

<222> (L)..(117)

<400> 9

GIn val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

Ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
20 25 30

Gly Met Asn Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

Gly Arg Ile Asn Pro Asp Ser Gly Asp Thr Ile Tyr Ala GIn Lys Phe

Gln Asp Arg Phe Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr val Tyr
65 70 75 80

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
85 20 95

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly GIn Gly Thr Leu
100 105 110

val Thr val Ser Ser
115

<210> 10

<211> 20

<212> PRT

<213> artificial linker
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Ay Trp Ile Asn Thr Tyr Thr Gy GQu Pro Thr Tyr Ala Asp Lys Phe 180185190
Lys Asp Arg Phe Thr Lea Ser Arg G u Thr ser Ala ser Thr Val Tyr 195200205
3791 7 7 10 _sT25 Met G u Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr
Cys 210215220 Ala Arg Gu Arg Ay Asp Ala Met Asp Tyr Trp Ay Gn Ay Thr
Leu 225230235240 Val Thr Val Ser ;Sg1 ;245524 21 <211> 245 <212> PRT <213>
artifigigl <220> <223> scFv, human-nmurine wth artificial |inker <220> <221>
TB- A K857 7arid 2221 11) inke2489queB@8> scFv VL(TB-A)-1inker-vH(TB-A A761/ S77G
<400> 21 Asp Ile Val Met Thr A n ser Pro Ser ser Leu Ser Ala Ser val Ay
151015 p Arg Val Thr Leu Thr Cys Thr Ala Ser G n Ser val Ser ASn Asp

20253@% 3l ¥BlcidéeFyhe @iRk&A N Arg Pro Gy Lys Ala Pro Lys Leu Leu Ile
<222> (L)..(20)

<400> 10
Gly Gly Gly Gly Ser Gly Gly Gly Gly igr Gly Gly Gly Gly igr Gly
1 5

Gly Gly Gly Ser
20

<210> 11

<211> 108

<212> PRT
N <213> artificial
= 220>

<223> derivative of TB-B

<220>
<221> VL/TB-B R46L
<222> (1)..(108)

<400> 11

Asp Ile val Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Leu Thr Cys Thr Ala Ser GIn Ser val ggr Asn Asp
20 25

val val Trp Tyr GIn Gln Arg Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

iw, Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro Sgr Arg Phe Ser Gly
50 55 6

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala val Tyr Tyr Cys GIn GIn Asp Tyr Asn Ser Pro Arg
85 90 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg
100 105

<210> 12

<211> 245

<212> PRT

<213> artificial

<220>
<223> scFV , human-murine with artificial Tinker
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354045 Tyr Ser Ala Phe Asn Arg Tyr Thr Ay Val Pro Ser Arg Phe Ser Qvy
505560 Arg Ay Tyr Gy Thr Asp Phe Thr Leu Thr Ile ser ser Leu Gn Pro
65707580 G u Asp Val Ala Val Tyr Tyr C¢ys A n Gn Asp Tyr Asn Ser Pro Arg
859095 Thr Phe Ay Gn Ay Thr Lys Leu Au Val Lys Arg Ay Ay Ay Ay
100105110 ser dy Ay Ay Gy Se§7%y} g%%%@y ser dy dy Ay Ay Ser
115120125 G n Val G n Leu Val er a Qu Val Lys Lys Pro Ay Ala
130135140 Ser val Lys Val Ser Cys Thr AIa ser Ay Tyr Thr Phe Thr His Tyr
14515@455160 3791_7_7_10 ST25 Gy Met Asn Trp Val Arg Gn Ala Pro Ay Lys
Gy Lé % 165170175 Ay Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr
Tyr AL@ p\,]L(yfg ﬁ&m&}wﬁ@m@ys Asp Arg Phe Thr Phe Ser Leu G u Thr Ser
Ile Ay Thr Val Tyr 195200205 net G u Leu Thr Ser Leu Thr Ser Asp Asp Thr
Al a Vat00pyrl2ryr Q/s 210215220

Asp ITe val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Leu Thr Cys Thr Ala Ser GIn Ser val ggr Asn Asp
20 25

val val Trp Tyr GIn Gln Arg Pro Gly Lys Ala Pro hgs Leu Leu Ile
35 40

P Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
e 50 55 60

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala §§1 Tyr Tyr Cys Gln gén Asp Tyr Asn Ser Sgo Arg

Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

ser Gly E]y Gly Gly Ser Gly §1y Gly Gly ser Gly Gly Gly Gly Ser
1

GIn val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
130 135 140

Ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Ser Phe Thr His Tyr
145 150 155 160

Gly Met Asn Trp val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
165 170 175

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
180 185 190

Lys Asp Arg val Thr reu Thr Arg Asp Thr Ser Ile Gly Thr val Tyr

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
210 215 220

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly GIn Gly Thr Leu
225 230 235 240
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Ala Arg Qu Arg Gy Asp Ala net AS Tyr Trp Gy Gn Gy Thr Leu 225230235240
Val Thr Val Ser Ser 245 <210> 22 <211> 245 <212> PRT <213> artificial <220>
<223> scFv, human-nurine with artificial |inker <220> <221> TB-A L46 <222>
(1)..(245) <223> scFv VL(TB-A L46R)-1linker-VH(TB-A) <400> 22 Asp Ile Val net
Thr G n Ser Pro Ser Ser Leu Ser 7913@5_X§BT§%y 151015 Asp Arg val Thr Leu
Thr Cys Thr Ala Ser G n Ser Val Ser Asnh p 2530 val Val Trp Tyr Gn dn
Arg Pval Ghy VailssAtaselPro Lys Arg Leu Il e 354045 Tyr Ser Ala Phe Asn Arg Tyr
Thr Ay Val Pro Ser?4Arg Phe Ser Ay 505560 Arg Ay Tyr dy Thr Asp Phe Thr
Leu Thr Ile Ser Ser Leu A n Pro 65707580

<210> 13

<211> 245

<212> PRT
<213> artificial

<220>
<223> scFv, human-murine with artificial linker

<220>

<221> TB-BA

<222> (1)..(245)

<223> VL(TB-B)-linker-vH(TB-A)

<400> 13

. Asp Ile val Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
) 1 5 10 15

Asp Arg val Thr Leu Thr Cys Thr Ala Ser GIn Ser val Ser Asn Asp
20 25 30

val val Trp Tyr GIln GIn Arg Pro Gly Lys Ala Pro Lys Arg Leu Ile
35 40 45

Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr ITe Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala ga1 Tyr Tyr Cys Gln ng Asp Tyr Ash Ser Pro Arg
5 9 95

%é;; Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

GIn val GIn Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ala
130 135 140

Ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
145 150 155 . 160

Gly Met Asn Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
165 170 175

Gly Trp ITle Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
180 185 190
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G u Asp Val Ala val Tyr Tyr Cys A n G n Asp Tyr Asn Ser Pro Arg 859095 Thr
Phe Ay Gdn Ay Thr Lys Leu Qu Val Lys Arg Ay Ay Ay @y 100105110
3791 7 7 10 ST25 Ser Ay Ay Gy Ay Ser dy Ay Ay Ay Ser dy Ay Ay Gy

Ser

115120125 G n val Gn Leu Val Gn Ser Ay Ala Qu Val Lys Lys Pro Ay

Ala 130135140 Ser val Lys Val Sen,gys, Ihjy Akgs Ser Ay Tyr Thr Phe Thr Hs

Tyr
Met

145150155160 Ay Met Asn Trp Val " Arg Gn Ala Pro Ay Lys Ay Leu Qu Trp
1694 A8 74rgGPlye Thp RHeesdh LEOrcTiymhidteerG\ha & o TArovahmyifyr Al a Asp Lys Phe

180185190 LyX¥5Asp Arg Phe Thr20Phe Ser Leu d u2fhr Ser Ala ser Thr Val Tyr
195200205 Met du Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys

210210214l @ATBr GeW AN TRH )SeAS@szpjf\légp Mt AsPvAVrryFrpyGcysGn Gy Thr Leu

225230239240 Val Thr Val 3g§ Ser

<210>2248 <211> 245 <212> PRT <213>

artificial

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly GIn Gly Thr Leu
225 230 235 240

val Thr val Ser Ser
245

<210> 14
<211> 106
<212> PRT
<213> human

<220>
<221> C-kappa of human Ig
<222> (1)..(105)

<400> 14

Thr val Ala Ala Pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu Gln
1 5 10 15

Leu Lys Ser ggy Thr Ala ser val val Cys Leu Leu Asn Asn Phe Tyr
25 30

Pro Arg Glu Ala Lys val GIn Trp Lys val Asp Asn Ala Leu GIn Ser
35 40 45

Gly Agn Ser GIn Glu Ser val Thr Glu Gln Asp Ser Lys Asp Ser Thr
5 55 60

Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
65 70 75 80

His Lys val Tyr g}a Cys Glu val Thr His Gln Gly Leu Ser Ser Pro
90 95

val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105

<210> 15
<211> 105
<212> PRT
<213> human

<220>
<221> CH1 of human IgG
<222> (1)..(105)

<400> 15
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<220> <223> SCFV, human-murine with artificial
. (245) <223> SCFV VH(TB-A R65s)-linker-vH(TB-A) <400> 23 Asp lle
Gy 151015 Asp Arg val
Ser Asn ASp 202530 Val
e 354045 Tyr ser Al a Phe Asn
5560 3791 _7_7_10_ST25 Ser
MeePS@rLe§emaLe|ob Qe 4065707580 G u Asp Val
Pro Arg 859095 Thr
Gly Gy Gly Gly 100105110 Ser dy dy Ay

c;ny G%/ yCys lyeuS

<222> (1).
met Thr

val
Thr
Gn
Arg
Tyr
Al a
Ay
Ay

F
T

e

Thr

Phe

Gly

Leu

65

Tyr

Lys

Tyr Thr

Ser

val

50

Ser

Ile

val

<210>
<211>
<212>
<213>

<220>
<221>
<222>

<400>

G n Ser
Leu Thr Cys Thr Ala Ser Gn
Gn Arg Pro Ay Lys Ala Pro
Pro ser Arg
C%Yé?ﬁ?'ﬁﬁ@Lﬁ@%] hﬁm¢§5r1ﬁﬁ
Val Tyr Tyr cys$

Lys Leu Gu Va

S gr C?h¥ scgr‘yg%/ yG1y yhrsgﬁa %1%

Ay val

Glu

35

His

Ser

cys

Glu

16
108
PRT

Pro val

Thr Phe

val val

Asn val

85

Pro Lys
100

murine

VL/TBwt

n.
16

. (108)

Asp Ile val Met Thr

1

Asp

val

Tyr

Arg

65

Glu

Thr

Arg

val

ser

50

Gly

Asp

Phe

val

Trp

35

Ala

Tyr

Leu

Gly

5

Thr Ile
20

Tyr Gln

Phe Asn

Gly Thr

Ala val

85

Gly Gly

Pro Ser

n Gn

Thr

Pro

Thr

70

Asn

ser

GIn

Thr

Gln

Arg

Asp

70

Tyr

Thr

val

Ala

55

val

His

Cys

Thr

Cys

Lys

Tyr

55

Phe

Phe

Lys

Ser

Lys Arg

Ser

40

val

Pro

Lys

Thr

Pro

Thr

Pro

40

Thr

Thr

Cys

Leu

i nker

Leu ser Al a Ser Val

e

p Tyr 1&sn Ser

Trp

Leu

Ser

Pro

ser
105

Lys

Ala

25

Gly

Gly

Phe

GIn

Glu
105

Asn Ser

Gln Ser

Ser Ser
75

ser Asn
90

Phe Leu
10

Ser GlIn

Gln Ser

val Pro

Thr Ile
75

Gln Asp
90

Ile Lys

Gly
Ser
60

Leu

Thr

Leu

Ser

Pro

Asp

60

Ser

Tyr

Arg
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Ala
45
Gly

Gly

Lys

val

val

Lys

Arg

ser

Asn

Leu

Leu

Thr

val

Ser

ser

30

Met

Phe

val

Ser

Thr

Tyr

GIn

Asp
95

Ala

15

Asn

Leu

Thr

Gln

Pro
95

<220> <221> TB-A L65

3%1%21 A ar

Ser
Ser
Thr
80

Lys

Gly

Asp

Met

Gly

Ala

80

Arg

Phe Ay Gn



Gn Val Gn Leu Val Gn Ser Ay Ala Au Val Lys Lys Pro Ay Ala 130135140
Ser val Lys val ser Cys Thr Ala Ser Ay Tyr Thr Phe Thr H's Tyr 145150155160
Gy Met Asn Trp Val Arg Gn Ala Pro Ay Lys Gy Leu Qu Trp Met 165170175
Ay Trp Ile Asn Thr Tyr Thr Gy GQu Pro Thr Tyr Ala Asp Lys Phe 180185190
Lys Asp Arg Phe Thr Phe Ser Leu The § a Ser Thr Vval Tyr 195200205
Wt Gn el The Sar Toe rr sor Rat v etphe Tyr Tyr Cys 210215220 Al a
Arg Gpl0& glldy Asp Ala Met Asp Tyr Trp Ay Gn Ay Thr Leu 225230235240 val
Thr vaklker 1Ber 245 <210> 24 <211> 245 <212> PRT <213> artificial <220>
<223>: v,;ﬁﬁggn-nurine with artificial l|inker <220> <221> TB-A L67 <222>

)

(1)..(
<220>
<221> VH/TBwt
<222> (L)..(117)
<400> 17
GIn Ile Gin Leu val Gln Ser Gly Pro Glu Leu Lys Lys Pro Gly Glu
1 5 10 15

Thr val Lys Ile Ser Cys Lys Ala ger Gly Tyr Thr Phe ;Br His Tyr
20 5

Gly Met ésn Trp val Lys Gln Aga Pro Gly Lys Gly Lgu Lys Trp Met
5 4 4

Gly Trp ITe Asn Thr Tyr Egr Gly Glu Pro Thr T%r Ala Asp Asp Phe
50 6

Lys Glu His Phe Ala Phe Ser Leu Glu Thr Ser Ala Ser Thr val Phe

Leu GIn Ile Asn Asn Leu Lys Asn Glu Asp Thr Ala Thr Tyr Phe Cys
85 90 95

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly GIn Gly Thr Ser

val Thr val Ser Ser
115

<210> 18

<211> 245

<212> PRT

<213> artificial

<220>
<223> scFv, human-murine with artificial linker

<220>

<221> TB-A H43

<222> (1)..(Q245)

<223> scFv VL(TB-A)-Tinker-vH(TB-A K43Q)

<400> 18
?sp ITe val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
5 15
Asp Arg val Thr Leu Thr Cys Thr Ala Ser Gln ser val Ser Asn Asp
20 25 30
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<223> scFv VL(TB-A Y67S)-1linker-VH TB-A) <400> 24 Asp Ile Val Met Thr G n
Ser Pro Ser Ser Leu Ser Ala Ser val @y 151015 3791 7 7 10 _ST25 Asp Arg Va
Thr Leu Thr Cys Thr Ala Ser A n Ser Val Ser Asn Asp 202530 Val val Trp Tyr
Gn dAn Arg Pro Ely Lys Ala Pro Lys Leu Leu Ile 354045 Tyr ser Al a Phe Asn
Arg Tyr Thr Ely Val Pro Ser Arg Phe Ser Ely 505560 Arg Ely Ser Ely Thr Asp
Phe Thr Leu Thr Ile Ser ser Leu G;91Pro §5494580 G u Asp Val Ala Val Tyr Tyr
Cys An Gn Asp Tyr Asn Ser Pro Arg 859095 Thr Phe Ely Gn Ely Thr Lys Leu
d u Vahl lyad Prg TN GBI §1rEAYg Hirp AD01O5 110 Ser LES el yelEIljeEly Ser Ely Ely
Ely Ely Ser By Ely Ely Evy s"é?a 115120125 G n4Val G n Leu Val Gn Ser Hy
Ala Qu Val Lys Lys Pro Ely Ala 130135140 Ser val Lys val Ser cys Thr Al a
ser EhyrTRer ATy pREeshhirditsr Tl dAD1201H0%166r Ky vt sésw1yrp val Arg G n Al a
Pro Ely 150s Ely Leu GQu Tp Met 60

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala val Tyr Tyr Cys GlIn Sgn Asp Tyr Asn Ser ggo Arg
85

Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

' ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
s 115 120 125

C\

Gln val GIn Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ala
130 135 140

Ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
145 150 155 160

Gly Met Asn Trp val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
165 170 175

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
180 185 190

Lys Asp Arg Phe Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr val Tyr
195 200 205

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
210 215 220

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly GIn Gly Thr Leu
225 230 235 240

val Thr val Ser Ser

245
<210> 19
<211> 245
<212> PRT
<213> artificial
<220>

<223> scFv, human-murine with artificial 1inker

<220>
<221> TB-A H70/72
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165170175 Ely Trp Ile Asn Thr Tyr Thr Ely A u Pro Thr Tyr Ala Asp Lys Phe
180185190 Lys Asp Arg Phe Thr Phe Ser Leu Qu Thr Ser Ala ser Thr Val Tyr
195200205 Met A u Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys
210215220 Ala Arg Gu Arg Ely Asp Ala Met Asp Tyr Trp Ely G n Ely Thr Leu
225230235240 Val Thr Val Ser Ser 3%§_|7<:;19€ %gs <211> 117 <212> PRT <213>
artificgpsl 220%24223> derived fromTB-A -§ _7_7_10 _ST25 <220> <221>

VH TB<22 666 R2ILETR-A) - 1ihka7IVHEADO> F26L /G7PRVal G n Leu Val Gn Ser Ay Al a
G u val (t}lys ys Pro Ay Ala 151015 Ser val Lys Val Ser Cys Thr Ala ser Ay
Tyr TH?O Thr H's Tyr 202530 Ay Met Asn Trp Val Arg Gn Ala Pro Ay Lys

Ay Lﬁblp Q@1d LIPMMBEThr G1n Sser Pro Ser Ser Leu Ser Ala Ser \]/_gﬂ Gly
5 10

Asp Arg val Thr Leu Thr Cys Thr §1a Ser Gln Ser val ggr Asn Asp
20 5

val val Trp Tyr GIn Gln Arg Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro ggr Arg Phe Ser Gly
50 55

o Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu GIn Pro
N’ 65 70 75 80

Glu Asp val Ala §a1 Tyr Tyr Cys Gln Sgn Asp Tyr Asn Ser Pro Arg
5 95

Thr Phe Gly GIn Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1

GIn val GIn Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ala
130 135 140

ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
145 150 155 160

S Gly Met Asn Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Met
165 170 175

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
180 185 190

Lys Asp Arg val Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr val Tyr
195 200 205

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
210 215 220

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly GIn Gly Thr Leu
225 230 235 240

val Thr val Ser Ser
245
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354045 Gy Trp Ile Asn Thr Tyr Thr Ay Au Pro Thr Tyr Ala Asp Lys Phe

505560 Lys Ay Arg Phe Thr

65707580 Met A u Leu Thr
859095 Ala Arg u Arg Ay Asp Ala net Asp Tyr Trp Gy Gn Gy Thr Leu
Ser Ser 11578210 26 241> 108 <212> PRT <213>

100105110 Val

artificial
(1).. 208 <2400> 26 Asp |le val

val

Asp

S T

Thr Val
<220> <223> drived from TB- A <220> <221> vL/ TB- A V83F <222>
met Thr
Leu Thr Cys Thr Ala Ser G n Ser Va

0 artificial

<220>
<223>

<220>

<221>

<222>
<223>

<400>

SCFvV,

human-murine with artificial Tinker

TB-A H70/72

(1)..(0245)
VL(TB-A)-Tinker-vH(TB-A

SCFv

20

Asp ITe val
1

Asp

val

Tyr

Arg

65

Glu

Thr

Ser

Gln

ser

145

Gly

Gly

Lys

Arg

val

Ser

50

Gly

Asp

Phe

Gly

val

130

val

Met

Trp

Asp

val

Trp

35

Ala

TYyr

val

Gly

Lys

Asn

Ile

é%i Asp Arg Va

Ser

Met Thr Gln Ser

Thr

20

Tyr

Phe

Gly

Ala

GlIn

100

Leu

val

Trp

Asn

180

Phe

5

Leu

Gln

Asn

Thr

val

85

Gly

Gly

val

sSer

val

165

Thr

Thr

Thr

Gln

Arg

Asp

70

Tyr

Thr

ser

Gln

Cys

150

Arg

Tyr

Leu

Cys

Arg

TYyr

55

Phe

Tyr

Lys

Gly

Ser

135

Thr

Gln

Thr

Ser

Thr

Pro
Thr
Pro
40
Thr
Thr
Cys
Leu
Gly
1
Gly
Ala

Ala

Gly

200

Phe Ser

Ser

Ala

25

Gly

Gly

Leu

GlIn

Glu

105

Ala

ser

Pro

Glu

185

Glu

Leu G u Thr
Leu Thr Ser Asp Asp Thr Al a Val

G n ser

F70L/L72R)

Ser Leu Ser

10

ser

Lys

val

Thr

Gln

90

val

Gly

Glu

Gly

Gly

Pro

Gln

Ala

Pro

ITe

75

Asp

Lys

Ser

val

Tyr

155

Lys

Thr

ser

Pro

ser

60

sSer

Tyr

Arg

Gly

Lys

Thr

Gly

Tyr

Thr Ser Ala
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Ala

val

Arg

ser

Asn

Gly

LysS

Phe

Leu

Ala

ser
205

Pro

sSer

Ser

30

Leu

Phe

Leu

Ser

Gly

Gly

Pro

Thr

Glu

Asp

190

Thr

ser

val

15

Asn

Leu

ser

Gin

Pro

95

Gly

Gly

Gly

Trp

Lys

val

ser

Gly

Asp

Gly

Pro

80

Arg

Gly

ser

Ala

Tyr

160

Met

Phe

Tyr

Ser Ala ser Thr val Tyr

Tyr Tyr Cys

Leu Ser Al a Ser
Ser Asn



Val Val Trp Tyr Gn Gn Arg Pro Gy Lys Ala Pro Lys Leu Leu Ile 354045

3791 7 7 10 _ST25 505560 Arg Gy Tyr Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser
Leu Gn Pro 65707580 G u Asp Phe Ala Val Tyr Tyr Cys G n Gn Asp Tyr Asn Ser
Pro Arg 859095 Thr Phe Ay Gn Ay Thr Lys Leu Qu Val Lys Arg 100105 <210>
27 <211> 108 <212> PRT <213> artizhggizal f22@>5 <223> derived from TB- A <220>
<221> VL/ TB- A V83A <222> (1)..(108) <400> 27 Asp Ile Val Met Thr G n Ser Pro
Ser Seet IG3u (Ser T seBareuvahr Gey AP1045 TAspAlar YaVvalyrTher C¥a Thr Cys Thr Al a
Ser Gn 98P val Ser Asn Aép 202530 Val Val??fp Tyr Gn Gn Arg Pro Ay Lys
Ala Pro Lys Leu Leu Ile 354045 Tyr Ser Ala Phe Asn Arg Tyr Thr Gy Val Pro

Ser Anta Ritg &Rr Afd Y61y Asp Ala Met Asp Tyr Trp Gly Gln Gly Thr Leu
225 230 235 240

val Thr val Ser Ser

245
<210> 21
<211> 245
<212> PRT
<213> artificial
<220>

<223> scFv, human-murine with artificial Tlinker

/:‘/V“\

R <220>
<221> TB-A H76/77
<222> (1)..(245)
<223> scFv VL(TB-A)-1inker-VH(TB-A A761/S77G)

<400> 21
Asp Ile val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Leu Thr Cys Thr Ala Ser Gln Ser val Ser Asn Asp
20 25 30

val val ;rp Tyr GIn GIn Arg 250 Gly Lys Ala Pro hys Leu Leu Ile
5 5

Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
50 55 60

FETN
7

L Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala val Tyr - Tyr Cys Gln Gln Asp Tyr Ash Ser Pro Arg
85 90 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly §1y Gly Gly ser

GIn val GIn Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ala
130 135 140

Ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
145 , 150 155 160
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505560 Arg Ay Tyr Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gn Pro
65707580 G u Asp Ala Ala Val Tyr Tyr Cys Gn Gn Asp Tyr Asn Ser Pro Arg
859095 Thr Phe Ay Gn Ay Thr Lys Leu Qu Val Lys Arg 100105 <210> 28 <211>
117 <212> PRT <213> artificial <220> <223> derived from TB- A <220>
3791_7_7_10_ST25 <221> vH TB- AH43L3D/773/ @kt <222> (1)..(117) <223> VH of
TB-A with K43Q F70L/ S71T/ E73D/ S7T7G <220> <221> VH TB- A H43/ 70/ 71/ 73/ 77 <222>
(1) .. 61 Met<@23Br/Nadf ArpBG vei1ahpnc4§%w®|_¢bf7&w E19 et <400> 28 G n Val
Gn Leu val Gn Set®y Ala Gu val '[Ys Lys Pro Gy Al*a 151015 ser val Lys
val Ser Cys Thr Ala ser Ay Tyr Thr Phe Thr H's Tyr 202530

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 Ile Gly Thr val Tyr
195 200 205

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
210 215 220

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly GIn Gly Thr Leu
225 230 235 240

s val Thr val Ser Ser

wr 245
<210> 22
<211> 245
<212> PRT
<213> artificial
<220>

£

<223> scFv, human-murine with artificial linker

<220>

<221> TB-A L46

<222> (1)..(245)

<223> scFv VL(TB-A L46R)-1inker-vH(TB-A)

<400> 22

Asp Ile val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

o Asp Arg val Thr Leu Thr Cys Thr Ala Ser Gln Ser val Ser Asn Asp

20 25 30

val val Trp Tyr GIn Gln Arg Pro Gly Lys Ala Pro Lys Arg Leu Ile
35 40 45

Tyr Sgr Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
5 55 60

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu GIn Pro
65 70 75 80

Glu Asp val Ala val Tyr Tyr Cys GIn Gln Asp Tyr Asn Ser Pro Arg
85 90 95

Thr phe Gly GIn Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110
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Gy Met Asn Trp val Arg Gn Ala Pro Ay Gn Gy Leu u Trp Met 354045 Ay
Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Ala AS Lys Phe 505560 Lys Asp
Arg Phe Thr Leu Thr Leu Asp Thr Ser Ala Ay Thr Val Tyr 65707580 net G u Leu
Thr Ser Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Qu Arg
Gy Asp Ala Met Asp Tyr Trp Ay @E)%_C;z Iktheu 100105110 val Thr val Ser
Ser 115 <210> 29 <211> 117 <212> 213> artificial <220> <223> derived
from 3& A1¥220>GR2 %1y Séd TBr A1WAGIy7 01y e 2@>G{ )Gy (A7 pek223> VH of TB-A
with K43Q F7831/ S71T <400> 2918n val Gn Leu V& Gn Ser Ay Ala Gu Val Lys
Lys Pro Gy Ala 151015 Ser val Lys val Ser Cys Thr Ala Ser Gy Tyr Thr Phe
Thr Hb$n'2ég A2ba&® val G1n igg Gly Ala Glu val ixg Lys Pro Gly Ala

Ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
145 150 155 160

Gly Met Asn Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
165 170 175

Gly Trp Tle Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
180 185 190

s Lys Asp Arg Phe Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr val Tyr
S’ 195 200 205

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
210 215 220

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu
225 230 235 240

val Thr val Ser Ser

245
<210> 23
<211> 245
<212> PRT
<213> artificial
<220>

<223> scFv, human-murine with artificial linker

T,

S

<220>

<221> TB-A L65

<222> (1)..(0245

<223> scFv VH(TB-A R65S)-1inker-vH(TB-A)

<400> 23

Asp Ile val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Leu Thr Cys Thr Ala Ser Gln Ser val Ser Asn Asp
20 25 30

val val Trp Tyr GIn GIn Arg Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Egr Ala Phe Asn Arg Egr Thr Gly val Pro Ser Arg Phe Ser Gly
60
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3791 7 _7_10_ST25 354045 Ay Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Al a
Asp Lys Phe 505560 Lys Asp Arg Phe Thr Leu Thr Leu G u Thr Ser Ala Ser Thr
Val Tyr 65707580 Met G u Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr
Cys 859095 Ala Arg u Arg Ay As Al a I\/bt Asp Tyr Trp Gy G@n Ay Thr Leu
100105110 Val Thr Val Ser Ser g ﬂi#p g 1> 117 <212> PRT <213>
artificial <220> <223> derived frd B/A <§5 <221> VH TB- A

HL1/ 186A3N§6HA0GTRITRF A3 bha THe22eu (rh) - 11e14d) seR2A%n ¥hh @hoTB-A with

V11D A16GK43Q D66GE F7QX® S71T/ E73DY ST7TGARR3T/ L112S <220>80221> VH TB- A

H11/ 16/ 43/ 66/ 70/ 73/ 77/ 93/ 112 <222> (1)..(117) <223> VF-1 of TB-A with

¥2|1D é;rgg EA%Q Qi? E?ﬁTzAS%;LTg 57%9(5 % %%J@k%&%%ﬁgg@ﬁréo Gn Val @n Leu

Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
115 120 125

Gln val GIn Leu val GlIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
130 135 140

~~  Ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
®_ ) 145 150 155 160

Gly Met Ash Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
165 170 175

Gly Trp ITle Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
180 185 190

Lys Asp Arg Phe Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr val Tyr
195 200 205

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
210 215 220

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly Gln Gly Thr Leu
225 230 235 240

@._./ val Thr val Ser Ser

245
<210> 24
<211> 245
<212> PRT
<213> artificial
<220>

<223> scFv, human-murine with artificial linker

<220>

<221> TB-A L67

<222> (1)..(245)

<223> scFv VL(TB-A Y675)-1inker-vH(TB-A)

<400> 24

Asp Ile val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Page 19



151015 Ser val Lys Val ser cys Thr Ala Ser Ay Tyr Thr Phe Thr H's Tyr
202530 Ay Met Asn Trp Val Arg An Ala Pro Ay An Gy Leu Au Trp Mt
354045 Gy Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Ala Asp Lys Phe
505560 Lys Ay Arg Phe Thr Leu Thr Leu Asp Thr Ser Ala Ay Thr Val Tyr
65707580 Met G u Leu Thr Ser Leu 327-5?1 Serifspdsp Thr Ala Thr Tyr Tyr Cys
859095 3791 7 7 10 5T25 Ala Arg u Arg Gy Asp Ala Met Asp Tyr Trp Ay Gn
Ay Thsp 3eg O0TO5120 Thal CTHirThvahlaSeer S8n Jer5vaD 1Ses Bdn 4301> 245 <212> PRT
<213> artificiaf0<220> <223> Derfvative of TB-A 3820> <221> TB-A H M48L/ F68I
<222> (1)..(245) <223> TB-A with VL of TB-A and VH M48L and F68l |inked by

SEQ | LaNWalOrr40P> 34 G1n Arg Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro Zgr Arg Phe Ser Gly
50 55

Arg Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala val Tyr Tyr Cys Gln Gln Asp Tyr Asn Ser gro Arg
85 90 5

N Thr Phe Gly GIn Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
o 100 105 110

Ser Gly %1y Gly Gly Ser Gly g1y Gly Gly Ser Gly Gly Gly Gly Ser
1

Gln val GIn Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ala
130 135 140

Ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
145 150 155 160

Gly Met Asn Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
165 170 175

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
180 185 190

L Lys Asp Arg Phe Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr val Tyr
195 200 205

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
210 215 220

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly GIn Gly Thr Leu
225 230 235 240

val Thr val Ser Ser

245
<210> 25
<211> 117
<212> PRT
<213> artificial
<220>

<223> derived from TB-A
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£

Asp
Arg
Trp
Phe
Thr
Tyr
Lys

Ser
Thr
Adn
I'le

T

1% T
\@isﬁ;/ ’

s

Met Thr
Leu Thr

Il e val dn

Val Thr

Asn Arg Tyr Thr Gy
AS Phe Thr Leu Thr

Tyr Cys A n A n Asp
Leu G u Val Lys Arg

Ser
g ? a( % EyS
y yr Thr
AI<&10(Br 029y Lys Gy

Asrl1 Th
%nVa

Sser val Lys

20

Ash val

35

Gly Met Trp

Gly Trp ITle Asn Thr

50

Lys Gly Phe Thr

65

Arg
70

Met Glu Thr Ser

85

Leu

Ala Arg Glu Arg Gly

val
115

val Thr Ser Ser

<210>
<211>
<212>
<213>

<220>
<223>

26

108

PRT
artificial

<220>
<221>
<222>

<400>

VL/TB-A V83F
(1)..(108)

26
Asp ITe val Met Thr Gln
1 5

Asp Arg val Thr Leu Thr
20
val val Trp Tyr Gln GIn
35

Tyr Ser Ala Phe Asn Arg

Arg

Tyr

Phe

Leu

Asp

Ser

Val

Tyr
Gy
Ay
Lys
Phe
Leu

val Ser Cys Thr

Gln

Thr

55

ser

Thr

Ala

drived from TB-A

ser

Cys

Arg

Tyr

Pro

Cys Thr Al a Ser
Tyr Gn An Arg Pro Ay Lys Ala Pro Lys

Pro

Il e ser

Asn

T1¥1 Leu Va(I] g1n ser G1y

Ala

Ala

40

Gly

Leu

ser

Met

Pro
Thr
Pro
40

Thr

S ? 65707580 d u Asp Va
el e ST S

Ser Leu
G n Ser

Ser Ser Ala Ser Val dy 151015 Asp
Val Ser Asn Asp 202530 Val Val
Leu Leu Il e 354045 Tyr Ser Al a
Ser Gy 505560 Arg Ay Tyr Ay
Al a Val

Phe Ay @n Ay Thr

Ser Arg Phe
095 Thr

Gy Ay 100105110 Ser Ay Ay dy dy Ser
Gy Ser 115120125 dn Val @n Leu Val @n
Gy Al a 130135140 Ser Val Lys Val Ser Cys

H s Tyr 145150155160 Ay Met Asn Trp Val Arg
Trp Leu 165170175 3791 _7_7_10_ST25 dy Trp

Aﬂar ﬂera Lys LBS LFX“O G{]y Ala

Thr His

30

ser
25

Gly Tyr Thr Phe Tyr

Leu Glu Met

45

Pro Gly Lys Gly Trp

Glu Pro Thr Tyr Ala Phe

60

Asp Lys

Glu Thr ser Ala Ser Thr val

75

Tyr
80

Asp Asp Thr Ala val

90

Tyr Tyr

95

Cys

Gly Gln Gly Thr

110

Tyr Trp Leu

105

Ser
Ala
25

Gly

Gly

ser Leu Ser
10

Ser Gln Ser

Lys Ala Pro

val Pro ser
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Ala

val

Lys

Arg

Ser

Ser

30

Leu

Phe

val

15

Asn

Leu

ser

Gly

Asp

Gly



180185190 Lys Asp Arg Ile Thr Phe Ser Leu A u Thr Ser Ala Ser Thr Val Tyr
195200205 Met G u Leu Thr Ser Leu Thr Ser Asp AS Thr Ala Val Tyr Tyr Cys
210215220 Ala Arg Qu Arg Gy Asp Ala Met Asp Tyr Trp Ay Gn Ay Thr Leu
225230235240 val Thr Val Ser Ser 245 <210> 32 <211> 245 <212> PRT <213>
artificial <220> <223> Derivati Vg(/ﬁi 7T2— g;g > <221> TB-A L_V83E H _V79A
<222> (1)50. (245) <223> TBs@p with \ H V79A linked by SEQ ID NO 10
<400> 32 Asp Ile Val Met Thr G n Ser Pro Ser Ser Leu Ser Ala Ser Val Ay
151015 As Ar f $ Leu h Cys '{_}Fr VaI Ser Asn Asp
20253% y\Hg“ Trp Ty rigs H%JTHFAH%‘ y"el_'“ §e'“A|L§“ 5'"% Leu Leu Ile

Tyr

35404 Ser Al a Phe Asn Arg Tyr Thr y val Pro ser Arg Phe ser Ay
505560
Glu Asp Phe Ala §a1 Tyr Tyr Cys GlIn ggn Asp Tyr Asn Ser Sgo Arg
5

Thr Phe Gly GIn Gly Thr Lys Leu Glu val Lys Arg
100 105

<210> 27

<211> 108

<212> PRT

<213> artificial

<220>
<223> derived from TB-A

oL

A
J

<220>
<221> VL/TB-A V83A
<222> (1)..(108)

<400> 27
Asp Ile 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 Ala Ser GlIn Ser val Ser Ash Asp
25 30

val val Trp Tyr GIn GIn Arg Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
50 55 60

.

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Ala Ala val Tyr Tyr Cys Gln GIn Asp Tyr Asn Ser Pro Arg
85 90 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg
100 105

<210> 28

<211> 117

<212> PRT

<213> artificial

<220>
<223> derived from TB-A

<220>
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Arg Ay Tyr Gy Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gn Pro 65707580 d u
Asp Gu Ala vVal Tyr Tyr Cys @ n d@n Asp Tyr Asn Ser Pro Arg 859095 Thr Phe
Gy @n dy Thr Lys Leu Gu Val Lys Arg Ay Ay Gy @y 100105110 Ser Gy
Gy Ay Ay Ser dy Ay Gy Ay ser Ay Ay Gy @y Ser 115120125
3791_7_7_10_ST25 G n Val Gn Leus¥gyl /GmeSerrddy Ala Gu val Lys Lys Pro Qy

Al a 13pH351¢yTBesnadaromg7yalz Ser Cys Thr Ala Ser @y Tyr Thr Phe Thr His
Tyr 145225016D16011)y Met Asn Trp Val Arg Gn Ala Pro Ay Lys Ay Leu Qu Trp
Met 16523701 oy 18-t Wi th 6436%/W7Q§457W{E7‘ﬁg/57(§6y Gu Pro Thr Tyr Ala Asp Lys
Phe 189185190 Lys Asp Arg Phe Thr Phe Ser Leu Gu Thr Ser Ala Ser Thr Al a
Tyr 192200205/ Tkt H@3uzdmea,/3yn77Ser Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr
Cys 2ip252¢0 .A(BL7Arg. G u Ar/gF G)/ Asp Ala Met Asp Tyr Trp Ay Gn Gy Thr
Leu 2952830245240TBrAl WitHy K420/ T3Rk/S3df/E73D/ST76G

<400> 28
Gln val GIn Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

ser val Lys val ser Cys Thr Ala ser Gly Tyr Thr Phe ggr His Tyr
20 25

Gly Met Asn Trp val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
50 55 60

Lys Asp Arg Phe Thr Leu Thr Leu Asp Thr Ser Ala Gly Thr val Tyr
65 70 75 80

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly Gln Gly Thr Leu

val Thr val Ser Ser
115

<210> 29

<211> 117

<212> PRT

<213> artificial

<220>
<223> derived from TB-A

<220>

<221> VH/TB-A H43/70/71

<222> (1)..117n

<223> VH of TB-A with K43Q/F70L/S71T

<400> 29
GIn val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

Ser val Lys ¥a1 Ser Cys Thr Ala ser Gly Tyr Thr Phe Thr His Tyr
0 25 30

Gly Met Asn Trp val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
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245 <210> 33 <211> 245 <212> PRT <213> artificial <220> <223> Derivative of
TB- A <220> <221> TB- A Li nker &RR H F68L <222> (1)..(245) <223> TB-A with VL
of TB-A and VH F68L |inked by SEQ ID NO 39 <400> 33 Asp Ile Val Met Thr G n
Ser Pro Ser Ser Leu Ser Ala Ser Val dy 151015 Asp Arg Val Thr Leu Thr Cys
Thr Ala ser Gn Ser Val Ser Asn gngéoggﬁps % Val Trp Tyr Gn Gn Arg Pro
Gy Lys Ala fyo Lys Leu Leu I4ge 5 Tyr-Seps Al a Phe Asn Arg Tyr Thr Gy
Val' Pro Ser Arg Phe Ser Ay 505560 Arg Ay Tyr Ay Thr Asp Phe Thr Leu Thr
Ile Ser Ser Leu Gn Pro 65707580 3791 7 7 10_ST25 Qu ASE Val Ala Val Tyr
Tyr (ﬁ%y @SH @enAma'hTy'FyrA%tbr &y (ﬂ,Lmea'hr ‘(I%/r Ala Asp Lys Ph

Lys Asp Arg Phe Thr Leu Thr Leu Glu Thr Ser Ala Ser Thr val Tyr
65 70 75 80

Met Glu Leu Thr Ser Leu Thr Ser Asp Agp Thr Ala val Tyr ggr Cys
85 9

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly Gln Gly Thr Leu
100 105 110

val Thr val Ser Ser
115

<210> 30

<211> 117

<212> PRT

<213> artificial

<220>
<223> derived from TB-A

<220>

<221> VH/TB-A H11/16/43/66/70/73/77/93/112

<222> ()..(11i7nH)

<223> VH of TB-A with v11D/A16GK43Q/D66G/F70L/S71T/E73D/S77G/V93T/L112S

<220>

<221> VH/TB-A H1l1l/16/43/66/70/73/77/93/112

<222> (1..(Q17)

<223> VH of TB-A with
v11Db/A16G/K43Q/D66G/F70L/S71T/E73D/S77G/V93T/L112S

<400> 30
N GIn val GIn Leu val GIn Ser Gly Ala Glu Asp Lys Lys Pro Gly Gly
1 5 10 15

Ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
20 25 30

Gly Met Asn Trp val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly 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 Ser Leu Thr Ser Asp Asp Thr Ala Thr Tyr Tyr Cys
85 90 95
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859095 Thr Phe Ay Gn Ay Thr Lys Leu Qu val Lys Arg Gy Arg Ay Qy
100105110 Ser Ay dy Ay Gy Ser dy dy dy dy Ser dy dy dy Ay Ser
115120125 G n Val Gn Leu val Gn Ser Ay Ala Qu Val Lys Lys Pro Ay Al a
130135140 Ser Val Lys Val Ser Cys Thr Ala Ser Ay Tyr Thr Phe Thr His Tyr
145150155160 Ay Met Asn Trp Val37@[}g7q NoAl@sPro Ay Lys Gy Leu Gu Trp Met
165170175 Ay Trp Ile Asn Thr Tyr 'Thr-dy G u Pro Thr Tyr Ala Asp Lys Phe
180185198rd-¥:3u Asig &g AkpwaThretPhep Samr Ty G/ wGTRhe1YSahr Mer Ser Thr Val Tyr
195200205 Met @OQ Leu Thr Ser L&Q@5Thr Ser Asp Asplorhr Ala val Tyr Tyr Cys
210215220 Ala Arg Qu Arg Gy Asp Ala Met Asp Tyr Trp Ay Gn Gy Thr Leu
225230435240 Vo Thdr Val Ser Ser 245 <210> 34 <211> 245 <212> PRT <213>
artificial 9220> <223> Derivative of TB-A <220>

<210> 31

<211> 245

<212> PRT

<213> artificial

<220>
<223> Derivative of TB-A

<220>

<221> TB-A H_M48L/F68I

<222> (1)..(0245) )

<223> TB-A with vL of TB-A and VH M48L and F68I linked by SEQ ID NO:10
<400> 31

Asp Ile val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly

1 5 10 15

Asp Arg val Thr Leu Thr Cys Thr Ala Ser Gln Ser val ggr Asn Asp
20 25

val val Trp Tyr Gln GIn Arg Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr SSr Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
5 55 60

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala ¥a1 Tyr Tyr Cys GIn GIn Asp Tyr Asn Ser Pro Arg
5 90 95

Thr Phe Gly GIn Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

GIn val GIn Leu val Gln sSer Gly Ala Glu val Lys Lys Pro Gly Ala
130 135 140

Ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr phe Thr His Tyr
145 150 155 160

Gly Met Asn Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Leu
165 170

Page 25



<221> TB-A H K43B/ F681 <222> (1)..(245) <223> TB-Awith vL of TB-A and
|l i nked by SEQ I D NO 10 <400> 34 Asp Ile Val
Gy 151015 Asp Arg val Thr Leu Thr Cys Thr Al a

Gn Gn

VN_K34R _F68I
Ser Ser Leu Ser Al a-Ser Val
Ser Adn Ser val
Arg Pro Ay Lys Ala Pro Lys Leu
Pro Ser Arg Phe ser

Thr Ay Val

Ser Gy )@;VA%

Val Lys Lysi

Ser Asn ASp 202530 3791_7_7_10_sT25 Val

5 Tyr Ser Ala Phe Asn Arg Tyr
%%li gﬂ(@%@ﬁﬁ?g Ay Tyr Ay Thr Asp Phe Thr
Leu Ty thre1ferashberhieyr Ghr é’ryOG%?F%Sﬁ& @t AAapAsalLy 4l rheVal
Gn Asp Tyr Asri88er Pro Arg 85908% Thr Phe Ay A¥ dy Thr Lys Leu du val
Lys Arg Ay Ay Ay Ay 100105110 ser dy Ay Ay Gy Ser dy Ay Ay Gy
18l ¥hrSphe KIB120129, Gip ¥l afh ekethrVah1 Gyp

o dy Ala 13013&140 Ser val
Tyr Thr Phe Thr

Hs Tyr

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr A18 val Tyr Tyr Cys

210

225

215

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr ;gg Gly Gln Gly Thr Leu

230

val Thr val Ser Ser

W <§i0>
e <212>
. <213>

<220>
<223>

<220>

32

245
PRT
artificial

245

Derivative of TB-A

<221> TB-A L_V83E H_V79A

<222>

.

<223> TB-A

<400>
Asp Ile
1

AsSp Arg
w\u,y/ val val
Tyr Ser

50

Arg Gly
65
Glu Asp

Thr Phe

Ser Gly

32

val

val

Trp

35

Ala

Tyr

Glu

Gly

. (245)

with vL V83E and VH_V79A Tinked

Met Thr GIn Ser Pro Ser Ser Leu
5 10

Thr Leu Thr Cys Thr Ala Ser Gln
20 25

Tyr GIn Gln Arg Pgo Gly Lys Ala
4

Phe Asn Arg Tyr Thr Gly val Pro
55

Gly Thr Asp Phe Thr Leu Thr Ile
70 75

Ala val Tyr Tyr Cys Gln GIn Asp
85 90

GIn Gly Thr Lys Leu Glu val Lys
100 105

Gly Gly ser Gly g1y Gly Gly Ser

240

by SEQ ID NO: 10
ser Ala Ser val Gly
15

Ser val Ser Asn Asp
30

Pro Lys Leu Leu Ile

Ser Arg Phe Ser Gly
60

Ser Ser Leu Gln Pro
30

Tyr Asn Ser Pro Arg
95

Arg Gly Gly Gly Gly
110

Gly Gly Gly Gly ser
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Gy Ala Qu
Lys0oyal Ser QIs Thr Ala Ser Gy



145150155160 Ay Met Asn Trp val Arg Gn Ala Pro Ay Arg Gy Leu Qu Trp Mt
165170175 Ay Trp Ile Asn Thr Tyr Thr Ay Qu Pro Thr Tyr Ala Asp Lys Phe
180185190 Lys Asp Arg Ile Thr Phe Ser Leu G u Thr Ser Ala Ser Thr Val Tyr
195200205 Met A u Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys
210215220 Ala Arg Au Arg Gy As@?‘ﬁ)f} FB];@O%% Tyr Trp Ay Gn Gy Thr Leu
225230235240 val Thr val ser ser 2 <2105 <211> 245 <212> PRT <213>
artiféti ahl dB0cew<22B61Deserv &fly vd aoE1uTBa A Ly220ps ®281GIyTBIA H F68L '

3791 7 7130 ST25 <222> (1335 (245) <223> TB4R with vL of TB-A and vH F68L

linked by SEQ I D NO 10 <400> 35 Asp Ile Val Met Thr Gn Ser Pro Ser Ser Leu

Ser Aba Se1 (Val v Xeﬂfﬁyglfhr Ala Ser Gly Tyr Thr Phe Thr His Tyr
145 155 160

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 Phe Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr Ala 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> 33

<211> 245

<212> PRT

<213> artificial

<220>
<223> Derivative of TB-A

<220>

<221> TB-A Linker_G2R H_F68L

P <222> (1)..(245)

S s <223> TB-A with vL of TB-A and VH_F68L 1linked by SEQ ID NO:39

<400> 33

Asp Ile val Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Leu Thr Cys Thr Ala Ser Gln Ser val Ser Asn Asp
20 25 30

val val Trp Tyr GIn Gln Arg Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr SSr Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
5 55 60

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu GIn Pro
65 70 75 80
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Asp
Val
Al a

Val

Thr
Ser
dn
Cys
Arg
Tyr
Phe
Leu

Val Thr
Tyr G n
Asn Arg
Asp Phe
Tyr Cys G n Gn Asp
Leu u val Lys Arg 4
Ay vl nW1a yalSeyr Gyy
Ay Ala d8& Vval Lys
Ala Ser Ay Tyr Thr
My &1 ynLyar @

Gy CiumBro >J'_I'hr Tfré
Leu Qu Thr Ser Al a

offf GﬁQﬂ &yTRer AR

Leu Thr
A@n Arg
Tyr Thr
Thr Leu

Arg
Trp
Phe
Thr
Tyr
Lys
@y
Ser
Thr
Qi
Thr
Ser

s

Cys
Pro
Ay
Thr

Gln val Gln Ser

135

val
130

Gin Leu

Ser val val ser Thr

145

Lys Cys

150

val Gln

165

Gly Met Asn Trp Arg

Gly Ile Asn Thr Thr

180

Trp Tyr

Lys Asp Arg Leu Thr Phe Ser

Thr
215

Glu Thr

210

Met Leu Ser Leu

Ala Glu Ala

225

Arg Arg Gly Asp

230

val Thr val Ser

245

ser

<210>
<211>
<212>
<213>

<220>
<223>

34

245

PRT
artificial

Derivative of TB-A

<220>
<221>
<222>
<223>

<400>

TB-A H_K43R/F681
(1)..(245)
TB-A with VL of TB-A

34

ésp ITle val Met Thr Gln Sser
5

Thr Ala ser Gn Ser Val Ser Asn Asp 202530 val
Gy Lys Ala Pro Lys Leu Leu Ile 354045 Tyr Ser
val Pro Ser Arg Phe Ser Ay 505560 Arg Ay Tyr
Ile Ser Ser Leu G n Pro 65707580 A u Asp Val Al a
Tyr rg 859095 Thr Phe Ay An Gy
g'iﬁée;r @;éjr 00105110 Ser Ay Ay dy Ay
Ci/syGﬂEhyc-;ml ys@&ryr]ﬁlﬁliﬂi%o@m Val @n Leu Val
Lys PrdPd0dy Ala 130135140 Ser Val Lys Val ser
Phe Thr H's Tyr 145150155160 Gy Met Asn Trp val
L 68 wall DyTRbg KOSLLA1 €9y Gy Trp |1 e Asn Thr
Al a18sp Lys Phe 180188190 Lys Asp Arg Leu Thr
Ser Thr val Tyr 195200205 I\/bt G u Leu Thr Ser

é@ﬂ GTyrGipygeéléﬁy G1y Gly Gly Ser

Gly Ala Glu val Lys Pro Gly Ala

140

Lys

Ala ser Gly Tyr Thr phe Thr His

155

Tyr
160

Ala Pro Gly Lys Gly Leu Glu Trp Met

Glu Thr Ala Phe

185

Gly Pro Tyr Asp Lys

Glu Thr Ala ser Thr val

205

Leu Ser

200

Tyr

Ala val

220

Sser Asp Asp Thr Tyr Tyr Cys

Met Asp Gly Gln Gly Thr Leu

240

Tyr Trp

and VH_K34R_F68I Tinked by SEQ ID NO:10

Pro Ser Ser Leu Ser Ala Ser val Gly

10 15

Asp Arg val Thr Leu Thr Cys Thr Ala Ser Gln ser val Ser Ash Asp
30

20

25
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210215220 Ala Arg Qu Arg Gy Asp Ala Met Asp Tyr Trp Ay Gn Ay Thr Leu
225230235240 Val Thr Val Ser ser 245 3791 7_7_10_sT25 <210> 36 <211> 245
<212> PRT <213> artificial <220> <223> Derivative of TB-A <220> <221> TB-A

H F68A <222> (1)..(245) <223> TB-A with VL of TB-A and VH_F68A |inked by SEQ
I D NO 10 <400> 36 Asp Ile val ne hr Pro ser ser Leu ser Ala ser

val @y 151015 Asp Arg val Thr LéG%Tﬁrgigggﬁ%% Ala Ser An Ser Val Ser Asn
Asp 2025381 viab wal 6T 1hyArdGrho @1y ByggAPs erdl yyd yeuAlea Pto Lys Leu Leu Ile
354045 Tyr Ser Ala Phe Asn AA8 Tyr Thr Ay va#>Pro Ser Arg Phe Ser dy
505560 Arg Ay Tyr Ay Thr Asp Phe Thr Leu Thr Ile ser ser Leu Gn Pro

65707%§¥)Ser Ala Phe Asn Arg Tyr Thr Gly val Pro ggr Arg Phe Ser Gly
50 55

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala val Tyr Tyr Cys Gln ggn Asp Tyr Asn Ser Sgo Arg
85

Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

s Ser Gly §1y Gly Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
! 1

GIn val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
130 135 140

Ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thi His Tyr
145 150 155 160

Gly Met Asn Trp val Arg Gln 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

L 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> 35
<211> 245
<212> PRT
<213> artificial
<220>

<223> Derivative of TB-A

<220>
<221> TB-A H_F68L
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G u Asp val Ala val Tyr Tyr cys A n A n Asp Tyr Asn ser Pro Arg 859095 Thr
Phe Ay Gn Ay Thr Lys Leu Au Val Lys Arg Ay Ay Ay @y 100105110 Ser
Gy Ay dy Ay Ser dy Gy Ay Ay Ser Ay Ay Gy @y Ser 115120125 A@n

Val G n Leu Val Gdn ser Ay Ala Qu Val Lys Lys Pro Ay Ala 130135140 ser
Val Lys val ser Cys Thr Ala Ser &gy 'fyf _1bherRhe Thr Hi's Tyr 145150155160 Gy
met Asyp2¥rp(vVal (2asy G n Ala Pro Ay Lys dy Leu Gu Trp Met 165170175 Ay
Trp 1+¥&3AsTBFArwiThr VTt T4A @hdi VALB68Lhi ilad By HEASEP INPs1Phe 180185190 Lys
Asp Ar AI 5Thr Phe Ser Leu A u Thr Ser Ala Ser Thr Val Tyr 195200205
3791 7 ST25 Met G u Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr
Cys 2&31215@2@1%@ A dPhUs gréd erAsdr Ab@ et AASsdyrvalrglydy A n Ay Thr Leu
225230235240 Val Thr val ser Ser 248 <210> 37 <211> 1345 <212> PRT <213>
artificial

Asp Arg val Thr Leu Thr Cys Thr Ala Ser Gln Ser val Ser Asn Asp

20 25 30

val val Trp Tyr GIn Gln Arg Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
50 55 60

~~ Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu GIn Pro
%, 65 70 75 80

Glu Asp val Ala val Tyr Tyr Cys Gln GIn Asp Tyr Asn Ser gro Arg
85 20 5

Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

Ser Gly Gly Gly Gly Ser Gly E]y 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

Ser val Lys val ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
145 150 155 160

%%y‘ Gly Met Asn Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
165 170 175

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
180 185 190

Lys Asp Arg Leu Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr val Tyr
195 200 205

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
210 215 220

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly GIn Gly Thr Leu
225 230 235 240

val Thr val Ser Ser
245
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<220> <223> Derivative of TB-A <220> <221> TB-A H F68v/F70L <222> (1)..(245)
<223> TB-Awith VL of TB-A and vH F68v/F70L |inked by SEQ I D NO: 10 <400> 37
Asp Ile Val Met Thr G n Ser Pro Ser Ser Leu Ser Ala ser val Gy 151015 Asp
Arg val Thr Leu Thr cys Thr Ala Ser G n Ser Val ser Asn Asp 202530 val val
Trp Tyr Gn Gn Arg Pro Ay Lys @prp Jleystiseu Leu Ile 354045 Tyr Ser Ala
Phe Asn Arg Tyr Thr @Ay Val Pro Arg Phe ser Ay 505560 Arg Ay Tyr Ay
Thr 0PheB»6Thr Leu Thr Ile Ser Ser Leu A n Pro 65707580 G u Asp Val Ala Val
Tyr T 11€ys2 G n Asp Tyr Asn Ser Pro Arg 859095 Thr Phe Ay G n dy Thr
Lys L fi"ﬁé—i)éﬁ Arg Ay Ay Gy Gy 100105110 ser Gy Gy Ay dy Ser
Ay d Ser Ay Ay Ay Ay ser 115120125 dn val Gn Leu Val G@n

Ser Gk OAI a G_u Val Lys Lys Pro Gy Ala 130135140
<223> Derivative of TB-A

<220>

<221> TB-A H_F68A

<222> (1)..(245)

<223> TB-A with VL of TB-A and VH_F68A Tinked by SEQ ID NO:10

<400> 36
Asp Ile val Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

N Asp Arg val Thr Leu Thr Cys Thr Ala Ser GlIn Ser val ggr Asn Asp
20 25

4
N ;

val val Trp Tyr GIn GIn Arg Pgo Gly Lys Ala Pro Lys Leu Leu Ile
35 4 45

Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro Sgr Arg Phe Ser Gly
50 55 6

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr ITe Ser Ser Leu GIn Pro
65 70 75 80

Glu Asp val Ala §a1 Tyr Tyr Cys Gln Gln Asp Tyr Asn Ser gro Arg
5 90 5

Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

s’ Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1

Gln val Gln Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
130 135 140

ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
145 150 155 160

Gly Met Asn Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
165 170 175

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
180 185 190

Lys Asp Arg Ala Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr val Tyr
195 200 205
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ser val Lys val Ser Cys Thr Ala Ser Gy Tyr Thr Phe Thr H's Tyr 145150155160

3791 7 7 10 5725 Ay Met Asn Trp Val Arg Gn Ala Pro Ay Lys Gy Leu Qu Trp

Met 165170175 Ay Trp Ile Asn Thr Tyr Thr Ay Qu Pro Thr Tyr Ala Asp Lys

Phe 180185190 Lys Asp Arg Val Thr Leu Ser Leu GQu Thr Ser Ala Ser Thr val

Tyr 195200205 Met G u Leu Thr Segﬁgg Tho %EZS Asp Asp Thr Ala Val Tyr Tyr
Sp~ Al'a™ Met

cys 210215220 Ala Arg Gu Arg 4

Asp Tyr Trp Ay Gn @y Thr

Leu 2@528023%R34thrVakr Teu Wal SSerAsSeAsletEr 2220va B8y 2YI>CcpA5 <212> PRT <213>
artificidl0<220> <223> Deflvative of TB-A 920> <221> TB-A H F7OL <222>

(1).

.(245) <223> TB-A with vL of TB-A and VH F70L |inked by SEQ I D NO 10

<400>Afa8AA§ra;1hl,ﬂ~gVahy M%b ATH m&t ms§eferFr9p LAy Sar Ghryrwr@eted%l a Ser Val Qy

225

val Thr val Ser Ser
245

<210> 37

<211> 245

<212> PRT

<213> artificial

<220>
<223> Derivative of TB-A

<220>

<221> TB-A H_F68V/F70L

<222> (1)..(245)

<223> TB-A with viL of TB-A and VH_F68V/F70L Tinked by SEQ ID NO:10
<400> 37

Asp Ile val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly

1 5 10 15

Asp Arg val Thr Leu Thr Cys Thr Ala Ser GIn Ser val Ser Asn Asp
20 25 30

val val Trp Tyr GIn GIn Arg Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
50 55 60

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu GIn Pro
65 70 75 80

Glu Asp val Ala val Tyr Tyr Cys Gln GIn Asp Tyr Asn Ser Pro Arg
85 90 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

Gln val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
130 135 140

Ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
145 150 155 160
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151015 Asp Arg Val Thr Leu Thr Cys Thr Ala Ser A n Ser Val Ser Asn Asp
202530 val Vval Trp Tyr Gn Gn Arg Pro Gy Lys Ala Pro Lys Leu Leu Ile
354045 Tyr Ser Ala Phe Asn Arg Tyr Thr Ay val Pro Ser Arg Phe ser Gy
505560 Arg Ay Tyr Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu G n Pro
65707580 A u Asp Val Ala val Tyr r 1 n Asp Tyr Asn Ser Pro Arg
859095 Thr Phe Ay Gn Ay Thr L)%Zglll_j%%()?sf/'zaﬁe Lys AAig dy dy Ay Ay
1001061 0et 3281TrHp YalAr§T@ Séa FEoycHl yy&HolyQeu séu 1Epym&&y Ay Ay Ser Gy
dy Ay Ay Ser 113820125 G n Val G% Leu val Gn Sé¥5dy Ala Gu Val Lys
Lys Pro Gy Ala 130135140 Ser val Lys Val Ser Cys Thr Ala Ser Ay Tyr Thr
Phe Tory his 14 adBABOLE5UE0 6B Yo1WebroAThr iy Nl 85 0y@ Pl a Pro Gy Lys Gy
Leu u Trp Met1&65170175 Ay Trig5ll e Asn Thr Tyn9Ghr Ay A u Pro Thr Tyr
Al a Asp Lys Phe 180185190

Lys Asp Arg val Thr Leu Ser Leu Glu Thr Ser Ala Ser Thr val Tyr
195 200 205

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
210 215 220

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly Gln Gly Thr Leu
225 230 235 240

. val Thr val Ser Ser
245

<210> 38

<211> 245

<212> PRT

<213> artificial

<220>
<223> Derivative of TB-A

<220>

<221> TB-A H_F70L

<222> (1)..(245)

<223> TB-A with VL of TB-A and VH_F70L linked by SEQ ID NO:10

<400> 38

Asp Ile val Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

£
)
)

. Asp Arg val Thr Leu Thr Cys Thr Ala Ser Gln Ser val Ser Asn Asp
20 25 30

val val Trp Tyr GIn GIn Arg Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro Ser Arg Phe Ser Gly
50 55 60

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala §?1 Tyr Tyr Cys Gln g]n Asp Tyr Asn Ser Pro Arg
0 95

Thr Phe Gly GIn Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110
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Lys Asp Arg Phe Thr
Met G u Leu Thr
Ala Arg Qu Arg Gy Asp Ala Met Asp Tyr Trp Ay Gn @y Thr
245 <210> 39 <211> 20 <212> PRT <213> artificial <220>
(20) <400> 39 dy Arg Ay Gy

Val Thr

<223> li nker

val

Ser

Ser

Ser
<220> <221> G2RLin

Ser Ay Ay Ay Ay Ser
<210%e40c152¢81y cA456c1528eP cFl’BTGﬁ/thB? Ant sdr Gﬂﬁ|G1§2@Q>G¥?&? TB- A scEv anti body
3791 7 7 1018925 <220>

GIn val GIn Leu val Gln

ser

145

Gly

Gly

Lys

Met

Ala

225

val

130

val

Met

Trp

Asp

Glu

210

Arg

Thr

<210>
<211>
<212>
<213>

<220>
<223>

<220>

<221>
<222>

<400>

Lys

Asn

Ile

Glu

val

39
20
PRT

val

Trp

Asn

180

Phe

Thr

Arg

Ser

Ser

val

165

Thr

Thr

Ser

Gly

ser
245

artificial

Tinker

G2RLinker
.(20)

.
39

Cys

150

Arg

Tyr

Leu

Leu

Asp
230

Leu Ser
Leu Thr

Ay Ay

Leu A u Thr

Ser Asp Asp Thr Al a Val

iAoy

Ser Gly Ala Glu

135

Thr

Gln

Thr

Ser

Thr

215

Ala

Ala

Ala

Gly

Leu

200

Ser

Met

ser

Pro

Glu

185

Glu

Asp

Asp

Gly

Gly

Pro

Thr

Asp

Tyr

val

Tyr

155

Lys

Thr

sSer

Thr

Trp

Lys Lys
140

Thr Phe

Gly Leu

Tyr Ala

Ala ser
205

Ala val
220

Gly GIn

Ser Ala Ser Thr val
Tyr Tyr

Pro Gly Ala

Thr

Glu

AsSp

Thr

Tyr

Gly

His

Trp

Lys

val

Tyr

Thr

TYyr

160

Met

phe

Tyr

Cys

Leu
240

g]y Arg Gly Gly ger Gly Gly Gly Gly igr Gly Gly Gly Gly Ser Gly
15

Gly Gly Gly ser
20

<210>
<211>
<212>
<213>

<220>

<223>

40
245
PRT

artificial

TB-A scFv antibody
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Tyr 195200205
Cys 210215220
Leu 225230235240

y 151015 dy dy Ay Ser 20



Yisn

<221> TB- A <222> (1)..(245) <223> ESBA105 <400> 40 Asp Ile Vval Met Thr Gn
Ser Pro ser Ser Leu Ser Ala Ser val Gy 151015 Asp Arg val Thr Leu Thr Cys
Thr Ala Ser G n ser val Ser Asn Asp 202530 val val Trp Tyr Gn Gn Arg Pro
Gy Lys Ala Pro Lys Leu Leu Ile 354045 Tyr Ser Ala Phe Asn Arg Tyr Thr Ay
Val Pro ser Arg Phe Ser Ay 505 r Gy Thr Asp Phe Thr Leu Thr
Ile Ser ser Leu G n Pro 65707588}67%1%%5%Y7TEXAI a Val Tyr Tyr Cys G n @n Asp
Tyr AQ@0ser Pro Arg 859095 Thr Phe dy G n Ay Thr Lys Leu Au Val Lys Arg
Gy GI7- 1G3TBG~y 0105110 Ser dy Ay Ay Ay Ser Ay Ay dy Ay Ser Gy
G )ési (zf )5120125 Gnval Gn Leu Val Gn Ser Ay Ala Gu Val Lys

Lys a 130135140 ser Val Lys Val Ser Cys Thr Ala ser Ay Tyr Thr
Phe 'EhDO;Hl $0Tyr 145150155160 Gy nmet Asn Trp Val Arg G n Ala Pro Ay Lys Gy
Au I\/Ft 165170175
Asp I1e val Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser ¥§1 Gly
1

Asp Arg val Thr Leu Thr Cys Thr Ala Ser Gln Ser val Ser Asn Asp
20 25 30

val val Trp Tyr Gln GIn Arg Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Ser Ala Phe Asn Arg Tyr Thr Gly val Pro ggr Arg Phe Ser Gly
N 50 55

Arg Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala Xa1 Tyr Tyr Cys GIn GIn Asp Tyr Asn Ser Pro Arg
5 90 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

Ser Gly Gly Gly Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
115 120 125

GIn val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
130 135 140

=~ Ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr His Tyr
145 150 155 160

Gly Met Asn Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
165 170 175

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Lys Phe
180 185 190

Lys Asp Arg Phe Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr val Tyr
195 200 205

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
210 215 220

Ala Arg Glu Arg Gly Asp Ala Met Asp Tyr Trp Gly GIn Gly Thr Leu
225 230 235 240
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Ay Trp Ile Asn Thr
Lys Asp Arg Phe Thr
Met G u Leu Thr Ser
Ala Arg Au Arg Gy

Tyr Thr Ay GQu Pro Thr Tyr Ala Asp Lys Phe 180185190
Phe Ser Leu Qu Thr Ser Ala Ser Thr val Tyr 195200205
Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys 210215220
Asp Ala Met Asp Tyr Trp Ay An Gy Thr Leu 225230235240

3791_7_7_10_ST25 val Th r val sg;¢; ge;r24pfage 1

val Thr val Ser Ser
245
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