Domai n Anti body Cons truct FIELD OF THE | NVENTI ON The
present invention relates to a donmai n anti body
wa@onsigises useful for human therapy. More partPCAE2d0y/000085
| he present invention relates to a domain anti body
construct which binds to human TNF-aand its use in the
treatnment of disorders characterised by TNF-aactivity.
BACKGROUND OFTHE | NVENTI ON Tunor necrosis factor al pha
(TNF-ra) is a cytokine that has been inplicated in
medi ati ng shock and the pat hophysi ol ogy of a variety
of human di seases and di sorders including sepsis,
i nfections, autoi mune di seases eg. rheunatoid
arthritis, Crohn's disea.se, ulcerative colitis and

ot her bowel condi t i gaRaiPAREHGS EondiPoiétC Shock,

transplant rejection and graft-versus-host d|sease

T imarily by activated macrophages
aﬁﬁ'—% bé#{gg@{é&'sb’ut al so by neutrophils, : _
endot helial cells, keratinocyles and flbroblasts
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use of soluble TNF-areceptors and anti bodi es specific

f '?ﬁmr]_m%cr@sls P@t@élﬁlﬂ@k?%w ﬁ%lo@ﬁﬁﬁh@he@%&lﬁ%iuﬁedﬁg Miaring

are functi oni ng bl ndi ng unit

aﬁloplbéﬁﬂll ﬂeespasrmh Yo epd ﬁﬁ%fsbofthn@wérm% |ded r«he@rleﬁ iclyding
e ’setptfie lintbdiRnd) @a¥intviENisedsed deObburhddbill afIRIsNSrofh's disease,

bodi e di es have a no ul ar we
o C%p‘b"rc&%"ﬁ‘a"f?g n@‘*’l Wﬁgé’" iHpns, podagis, P Ics h ?‘1 "Wt‘*'i’?‘“l‘ﬁ‘g““‘m
Shrit@rﬂf-vcaufsmbkt dapist DONG-a it prodand pradrily by mwmemmmqﬂﬂages and
an gjl(xgp g}é c«e%gom%gn&ﬁt I Qﬁ(g,i Célﬁotgea}%z ceWe ke R_r 1%S§neclquﬂréhlla§té:
athhrowsmﬂ@mﬂhquh@rymmtlam« guantities per gr am of
product, |hus providing a significant increase hi
PBLANEYL Blefolénih k] aEHi o] O30 hdd eRPEA h\Qﬁiﬂr:nQ&hﬁt @B foe

ocks to cre t her a oducts

15 o S gsrgegrcar*gee*m@maﬂgkﬂ@wnaﬁowf frgrdetr Shiipes
\Mippe&acltdanb ihibition ef mam it thelcl infrat vatreennall dsethichbvatetn pursued.

"f' ljrgiil% }apgelgéugarg’eté ‘,0 ub euE { Iqlgl}r% rc§pt|0r cu?({ BQI%g&igsquécn[gcofor
aENFﬂnstratlon The present i nventors have now devi sed
a novel domain antibody construct conprising an.
| FomaRGInGBEdiban vari abl e domain |inked to a constant
region including‘a truncated CH domain. It is
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ant don@at ﬂgh@ﬁ&nﬂédﬁﬁlﬂﬂrﬁm&?ﬁﬂ(ﬂi\ﬁlﬂl B S W weii expressed in bucierial,
pri mat erive nt i ies are
25 IR R WP e el s AR e Papary iy R per
c gmmrorf padad, rlu&a&tvrcﬁ@ spodfi@st oo bl pptotitwped eﬂlhgnahnlosaz\ﬂn
f a«{'d}uo'{n ecﬁf’lbs%hlg bequ%)cﬁ;tg,nm{l&ng 918(.1\% ch crgﬁrp llhgx%%cufzc E_B)du(.ts \U.Lhﬁi‘}
Cabltigkeargatiol ddbsonthining qmiqcule\rl inpvirdkewo ot ore dn:bnlklea}f {o two or
spi der nonkey, woolly nonkey, capuchin, night or ow
nonkey and the how er nonkey. Previous studies have
characterised the expressed i munogl obulin heavy chain
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determining regions (CDRs), with the greatest degree
of variability located in CDR3. The degree of
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was | ess than between A d Wrld nonkeys and
humans. SUMVARY OF THE I NVENTION n a first aspect, the
present invention provides a domain antibody construct
whi ch binds to hunman TNfF-a, the construct conpri sing:
(a) a domain anti body (dAb) which binds io human TNF-a
(b) a nodified hinge region sequence; (c) a human or
pri mal heavy chain constant regi on sequence having a
truncated C H donmain of not Jror e t han 20 residues,
more preferably not nore thar 10 residues, still nore
pmefatiaintiymaiatilan@rgetst dralAbs nag be divaporated xmemcmmsdesngnedfor
prﬁgs{lg,goyorgi uﬁhﬂ&'tﬁu& esi due; wherein said nodified

I On 'sequence contains either a deletion or a
S|ngle amino acid substitution of the cysteine residue
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present invention provides an isolated nucleic acid
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c8KEk Y ons of high stringency to the nucleotide

sequence set forth in SEQ JD No:50 or SEQ I D No:51. fn
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anount o mal n an bod A construct according to
t REPIPSGIS rnEpEehilin {GHI repstoifg it HheNShWPHe maipgsetfariyirx
aGLemls aﬁhrﬁmﬁg’i:héti&rﬁ?:%ﬂibi 12e01).1 $ix mmfxmvra@p 3*61&. iddnfifeed

pr ion rOV|des for the
P Bt s Gl SR i g Rian A S i
thﬁe&mn@mﬂka@wnnwaedm&gmn&hmdw&p@hnq&hﬂom&ﬁomnmunanmuv

tecti ent
TG DR RRRRY. Yin RS Gah B PRy el gprs. e
C Hegreeatl emiikey betyvebn Ci jamuAusTiiE-humar 1GIVY bmueme'awfnd@'ﬁa fhan
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armaceut 1 cal osi f1on according to the second
aspect of the invention. BRI EF DESCRI PTI ON OF THE
FI GURES Figure 1 shows the am no acid (SEQ I D No: 5)
and nucl eoti de sequence (SEQ ID No:6) of the acceptor
dAb. Figure 2 shows the structure of the preferred
enbodi ment of the domain anti body copsti ict according
to the present invention as (A) a nononer and (B) a
dimer. Figure 3 shows the nucl eotide and am no acid
sequences of eleven (11) marnoset and six (6) Ow
nonkey VK gene segnents. Figure 4 shows the acceptor
dAb ami no acid and nucl eoti de sequence (both strands).
The restriction digest sile.s for Kpn | and San D
whi ch excises region including the CDR2 is indicated
in the figure. CDR2 residues renoved are indicated in
underlined. Figure 5 shows the ability of Conpound 170
(SEQ I D No I 1) to neutrallse TNF a nedlated
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Figure 7 shows Conpound 170 (SEQ ID o ) staining of

transnenbrane TNF-a- expressing NSO 27D4 cells (solid
whb@cksiersne) shows hi gher fl uorescence intensiPI/AT2007/000085

irrelevant specificity i.sotype-matched control (grey

fill). Figure 8 shows Conpound 170 (SEQ I D NoM 1)

produced in a bacterial expression systemretained

binding to TNF- ain an ELI SA. Figure 9 shows the

ef fi cacy of Conpound 170 (SEQID No:l I ) in a

TNF-nmedi ated nurine arthritis nodel relative to

specificity control human 1gG, At weekly intervals

m ce were scored (arthritic ore), A and weighed, B

Figure 10 shows the effect on protein expression of

Co ound 112 (SKO I D No:59) and Conpound 170 (SEQ I D
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fermentation ID (run 1); lane 5 Protein A purified
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wivbereiadhw rmplstcamddmﬂewuhumamsses T e ledtorrid sequentsd -bdmiy 60%,
gﬁﬁ%ﬂ% d&&%‘% 1§<§1ﬁcﬂ RAE hieRR b%%ﬁe%ﬁ@%‘?b% dﬁ@e 978, 98% or

ra i ght’

omain o I no obul1'n heavy or
cﬁ%% ilepiiaal toghasmernee aiforthé Q HE by p0 oBSER Hg;éfﬂﬁé Glrbmost
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antlbo heavy chai n but e n the fcvnsfnnt region
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| nmwprismg haédxxemdefemoﬁﬁugmhlemduh bmasvdyved,dstnas which binds mgnan TNF-o,
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amtdcs démlﬁ-‘mam(rf Ibo;ﬂm&&gémy & the msrlcoaéqcmqnemet seefoph @s¥H42 JD No:50
i?ﬁ QEOVIdeS a domai n anti body construct which
b|n Rtran TNF- a, the copsirucl conprising: (a) a
domai n antlbod (dAb) whi ch bi nds t? human, TNF-u_ (b) a
25 ik Htepesh H&é“weg?!mﬁovs@q d@hermacqusal comRpfiEAn ermRsisingas e
hegsédvehimiutit of @stodiin ahﬁ’i@dd? Bo1B &0 RGRLIAPAY KRGS aspect, together
re than 20 residues,

tru CH

HES Brgraseuiely hOTPr S RN oo duce. Seill more
preferably not nore than 5 residues and even nore
preferably a single residue; wherein said nodified
hi nge regi on sequence contains either a deletion or a
single am no acid substitution of the cysteine residue
which normally facilitates disulfide bond formation
bet ween heavy and |ight antibody chains. In a
preferred enbodi nent the sequence of the CH 1 donain
and the hinge region is XEPKSZDKTI | TCPPCPA wherein X
'S vaIine, Ieu0|ne or |soleu0|ne and Z 'S absent or an
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primte wherein the COR is selected fromthe group
consi sting of YAATKLQS (SEQ ID No: 1), YBASSLQS (SEQ

WO DhoRo8By3 YEASKLQS (SEQ I D No: 3), and YSASNLBICT/SEEOrD00085
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No: 4) Tn another preferred enbodi nent the CDR i CDR2.
In a preferred enbodi nent the dAb has a sequence
sel ected fromthe group consisting of:
DI QUTQSPSSL SASVGDRVTI TCRASQSI DSYL HWYQQKPGKAPKL L GYSASNL
ETC.
VPSRFSGSGSGTDFTLI - | SSLQPEDFATY3/ 4CQQ\/VV\RPFGFGQGTKVE| KR
(Conpound 145; SEQ I D No: 7)
DI QUTQSPSSL SASVGDRVTI TCRASQAI PSYLH ,
LVYQOKPGKAPKLLI YSASNLRT ,
CUPSRFBEICSShBPIcEe NSSItOPERMATY FPCheV s/ HRRTGRETHN IR
(

%ﬁ%&%o @k %& ot %%@gzg@@gmmmm for
VPSRRI ERE AT SSU. PKDFATYYCQQVWMRPFI RIQGTKVEI KR
(Conpound 100; SEQ ID
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AN L R R POBNS R PTgt: Saes et oo

DipBVNOSPSS! mmplamsmwm@wm r SASN
LBTG

VIEPREPCESUFIPTON WWWCQQ\NV\RPFGFGQGT KVEI KR
(Conpound 134; SEQ I D No: 52)
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(Conpound 137; SEQ I D No: 53) DI QUIQSPSSLSAS
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VPSRESGSGSGIDFTL TI SSLVPEDFA' Ti KVEI KR
(CENBOAGOTE ™ MegRer (B 8y (P neE MR e s
| east 95% nore preferably at |east 96" % 97% 98% or

o Gigui ¢ phowe dic iugcdide and amie sdd srauerod slevem(1 8 thampiveand six

p(egf(ﬁ.ylmgkgnsb,g 243 tfie constant region conprises CH2
C H3 dorral%lg V\ﬁghgto et her have the fol |l owi ng

S E%I’-" E\L? %@S%Ptgﬁg 555) TL(Mluc cotl C scquence (botL strands). The
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Gipo: : . o e Tiens
PR AN BT PR S TR S R rdetBeknv kT TP
PV, LDS FFL YSKL TVDKSRWQQGNVF SCSVVHEAL HNHYTOKSI A L SPCK;
(i DR B P QoG 8 (AP g D o RpER s SV
| eméiatedOPotofitief i@ hahirie Ab2d RASTabBOPaskgent i cal , nore
preferably at [east 90% 95% 96% 97% 98% or 99%
| & t

| 5K ¢t L @&@%O#l;@ ;ﬁg@ﬁ@gbﬂp@ A BV &t GERAHARD 1S
sé’&h&‘?@ém\?\&hp@fﬂﬂ)@ BT respers60% preferably at | east
80% i dentical, nore preferably at least O\Q',, O/t

Gi‘igWe ﬂﬁf)ﬁmm&nd’) 70/ (SEN0D N DI ystaiig of tdansmembrane TNF-or

y nd
BN J el isoltnidiHie Sureiplye yorpissisingic hon
Narelelvant fheciictteisoyidmmdiszdicottre ggress@t),. herein, is
intended to refer to the binding of an antigen by an

' MWWbeébﬁlﬂuM@ﬁ 7@@‘5% 194 PR pWatibkadn Qh%&g glfue?ck le%ébn system

constant (Kj) ower asneasured
10%%?%1“?@5&1%@“&94%65 usi ng, for exanpl e a

Bl Acorc(tm surface plasnon resonance system and

Bl Acore(tn) kinetic evaluation software (eg. version
2.1). The affinity or dissociation constant (Ka)for a
specific binding interaction is preferably about 500
nM or |ower, nore preferably aboul 300 nM or | ower and
preferably at |least 300 nMto 50 pM 200 nMto 50 pM
and nore preferably at |least 100 nMto 50 pM 75 nMto
50 pM 10 riMto 50 pMThe term "dAb" as used herein
refers to an ant| body SI ngl e var| abI e dorral n (VH or
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In a further preferred enbodi nent of the present
i nvention the domain antibody construct forns a hono-

worooiessrodi ner wi th anot her domai n anti body cPOEFAD@®T/000085
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according to the present invention. D ntrisation can
i ncrease the strength of antigen binding, wherein the
strength of binding is related to the suni of the
binding affinities of the multiple binding sites. To
facilitate ditncr formation, the hinge region of the
domai n anti body construct conprises at |east one, and
preferably two, cysteine residues. In a particularly
preferred enbodi nent of the present invention, |hc
domai n anti body construct forhs a honodiner with an
| &égure @ sowd Sk itraginefi Grotppub VS EQ ID Nadd bindi 1F-yedinted
I ey,
R Bl e bl MR Pl B oty e
TRAcaveRpEcpE ripEc %ﬁofﬁé»rA @Bﬁyﬂgb%i Bf two domin
anti body constructs according to the present

i m@gé 1®showh the kffcdp b@ﬁ@teﬁ:ﬁacptdg@@n éfh&ng;bml 1Q (SHOWD No:59) and
1 DOAY Cl, . a nonodl ner an
pE%‘w&m%éﬁﬁgﬁ%iﬁﬁﬂ?? 4 thai the domai n anti body

constructs making up the honodi mer conprise an amnino
a@?mwséhsbeww Ying SP SR AGE sl yseodFrogrieAendfitd Cemrpound 170

SR e 4 gab L {E‘Eﬁ{cﬁtaﬁ&ﬁfoﬂk@ huax céﬁ hﬂeeﬁﬁé 1 2Q9@r-assay
9 % 96% 97@6 98% or 9 identi cal he se%?ence set

f 6PHeLilgHe dmcpqesuli el magkersidies -pt? @#elaa*b? v Praiein A purified
S emm@m IS@(SE@M Ro:il 1 iSECL mnmaticm ID (thb! 13 1596 6 @ Motein A

nt . i nvent cleic acid
o SOTEH SRR RS 1 EBar e B B BEn ettt Bitthe
f Cospoaspég tn 161 ferhventativelit (ruawB); llme 7a= PlotcidA paipieit Cdrdp@und 170
prfﬁﬁﬂ%m&ﬂ%ﬁ&%t QMHBOVIdeS an isolated nucleic acid
ecul e conprising‘a sequence encodi ng a donaln
antlbog¥ construct_whi ch_bi nds human TNF-a,
t FEeure b sbp s wdipa it RAPE ey af Eudem Apyefied %oramuad 170 (SEQ
S &n lNBfIQEfI@h 4lkaast Fel@%%'{tx@iisﬁﬂ“ ﬂfea&k])éclﬁﬁﬂe} RAST =8f%e assay contral;
refera

o P92 G FRiee DR S P P 2 YRSl B ot %&%Cﬂrwound

SED (SBOND: N©O! 10 kn SEQcﬂnEnNooﬁm amll)masd 5 pPefian Ahjuyified he
S S ol In
%g%g&?ﬁ IZ(gﬁlelE) % E‘ejl‘tntﬁogsﬁgn(bﬁ% ZI)I'V %nﬁtép o%r%ﬁ? A P l&l‘&ed%‘b!ﬂpOUlld 170
i ol %{fen@mntamrwépdnmcﬁ)dmm & Bigkein Ammquimngwamtlé’qlme e
eﬁﬁﬁghﬁgn@D@Qﬂﬂjn anti body construct which binds human
F- a, wherein the nucleic acid nolecule conprises a

”b#ﬁ*%@?ﬁ%ﬁﬁ%ﬁ“@ﬁfwﬂbéﬂ%@%h%ieﬁuﬁPgﬁii de

sequence set forth in SEQ ID No:50 or SEQ ID No:51. In
d&herimen] ingnigtrderegenomted 8 domein apdiogpepsingt whish biadieduman
f @NE. oink RiRn pqqroqgmeag@cﬂh@&mwmnw&&a ty \mqa@mﬁ,'fskéléﬁg

in the art w | be aware that i't IS necessary
cByminet The ‘&’F@Jél Wifoadly ganstyehsampLssha @Fllwpmoedmg to u variable

alib @B nﬁfnu e BSavy bmgw&hmqgﬂp@dmawmlb&!y (dAb)), a hinge
a|I& $ fereqfes will arise |n $ i'tio g
o] AP EE R 188 RRABEIRAA G HHOEH Beary chain u

alviatinthmmweadregion perd maattde; lador@ient . I n the

"present context, reference o a 'percentage identity'

o"i‘he ﬁél[ﬂlénad'f ltﬁeXon %QSEEJH Hgl\f\ign Q éafomtil%d ?o'?h&&x@ﬁio% vivc% half life of

sequences shall tor e nu
i Bedop ewe%hd’r‘yiqwg aiectoelingipas which pre btlieved ¥ be bepmpennt of
S@k IR RAMERGSS 1@&!191%1?5%&%#&?&5\%@”)’ standard

ed in the art. For
exanpl e, am no acid sequence identities or
simlarities my be cal cul ated using the GAP programe
and/ or aligned using the PILEUP programme of the
Comput er Genetics Goup, Inc., University Research
Par k, Madi son. Wsconsin, United States of Anerica
(Devereaux el at, 1984) The GAP ~progr amre ut|I|zes
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al gorithmused to performthe alignnment. In the
present context, reference to a percentage identity
whednog1s7s Wwo or nore nucl eoti de sequences shal PCbaU2007/000085
taken to refer 1o die nunber of identical residues
bet ween sai d sequences as determ ned using any
standard al gorithm known to those skilled in the art.
For exanpl e, nucleotide sequences nmay be aligned
andtheir identity cal culated using the BESTKI T
programme or other appropriate programme of the
- Conmputer Genetics Goup, Inc., University Research
Park, Madi son, Wsconsin, Uni¢ed States of Anerica
(Devereaux e aI Nucl . Acids Res., 12:387- 395, 1984
Hiyhiisst aspasty ét#‘?d’yesﬁ'?té'l“’é}“ﬁlﬂl BOYide @ domain RyBfY Pagistnch hic bmds to

URGREN IO the ARGRL cdpieingnd 0.1 xSSC {1 xSSC = 0. 15
MNadCl , 0015M Otrg):e pH70} In tine enbodi nment,

the i nbhdquip s ?q}r(f"ﬁ wikiehuiersd bumietof £ or
anpl i f(tbpambgme@ﬁmgdngmraqaer@él mat e | rmunogl obul in

S s B A e S SR P BT R
WO¥: I dorfoain nﬂioendogcmmd@yeﬁBxeu sdongprpleiahiymet ﬁpleahh 10 rés@lucs, still
%y%prgfgrqwg ngﬂ%?r% B]?ll'l? r%;%fufzngd %vc(netg&t? ﬁm%gﬁi%%j m&le gem‘gi*le,
t he vawfileaebm enidjondifierkhinge rhgavgpqmde ¢angplirts eithraiurelgdoneg a single
( WiirRndd ¥&b5f@a@?&{tm @yktxaqe F@ﬂu@@hﬂdﬁ ﬁ&nﬁzﬁy f&%ﬁagargn dgs%de bond

pritncrs thal anplify the variable domaln

10 ¢ fsmatiparhstpgn Bravy Pfgj’rhghbﬁ‘a@?fj%“@ﬂl%g sequence encodi ng
an anti body known to bind a given antigen. The
alrpd préfesrel arsbrodaienethe egate bitht ighdénnsestdath lﬁhgd"region is
?B&?’?ﬁgbﬁ‘?ﬁ [‘ePI’HISA Qvﬂer t)PJS%'nﬂJ%t hﬁ{, 5 or¥£o?eetc1|n 9 s?n }ent Or 4n
or: € human ion"'s quen
i bniojagid oes rban qvmewe altmwfamdethe%bn eglme@nd Ee&:&cunc for
production of the domain antibody construct of the

i my@m’eﬂeﬁéu enshldfnRial & (RGRERBSILQAINEGE QA coMhprised@ \mmunoglobulm
lLed in th The repcitoi

15 ogea\/ﬁ or aahvggﬁtg? gl | unin é\ﬁﬁe@w Sd@ﬁﬁ:flﬂ?éc %ogﬁmbcé) riscs at least one

naammlaiménqucdummimg rbgme((ttm{)ﬂmvmg a baunenae géroBdi frbm o New World

S ng! r thetlcer ir

o BAR aEe R oo L BLE L L RR R G P 8L A AT os g o
h U p OHARSLQAS{SEQ B &toe2) n@E&mQS FEQ/EsNesd), AmdbYs A$RLEE (SEQ
MRh R0 | Mt es. Such repertoires can be naive ic.
prepared from newborn i mmunogl obulin expressing cells,

. or rearranged ie. prepared from for exanple, adult

20 pi avather Wcterdd embodinedictbt B8, is EPBRes identified from a
natural repertoire, or any repertoire that bind the
t &r geticact dupedingnethe ibinhsubpeetcetsdocrit age hesi@ipanbisting of:
further screening morder to produce and sel ect
V BIQETQS PYRILSA SVECRTEOWETC RIAS (IS I YT HV S QORFGH ARKSLLIYSASNLETG
Sw@siamgcsmwtﬁ QidEHPEOFNTH®) Wﬁ

|abI e re, prepar ed by arti |C|§Iéb|ﬁ{vnIKR
W’B’SW&%B@@@@PI% into a cloned vui'auL o n. A
ertoire of Vn and VLdomai ns can _be screened fo
A DM BE S ARy R R AS QAR oY QI B K ARV S ASNLET
b (}VPBBFSWQ&FIM éﬁ@WQ@Q%WGOG@KVEH{R

@vatrotet 120K ubReRer i ophage display libraries and
Ianb a phage.expression libraries are well known inthe

apiaMTHSPMI 348 vEIDT @Y R ASH IrP8ASNLETG
S o e A EERb S Bl

30 affemapiidOP)SHRIUNHY t he products of them can be
(bund in, for exanple, Barbas et al. ( 19 1) PNAS
88: 7978-7982; Clarkson etal. ( 1991) Nature
352: 624-628; Dower et al. PCT. 91/17271 , U.S. Patent
No. 5,427,908, U.S. Patent No. 5,580,717 and EP
527,839; Fuchs et al (1991) Bi o/ Technol ogy 9:
1370-1372; Garrad et aI (1991 ) B| o/ Technol ogy

PN OA PN A PN — — A~ ST NSNS o

25




Reconbi nant |ibraries expressing the repertoire of V
and Vi, domai ns can be expressed on the surface of

wOoR@7os1gani sns eg. yca& or bacteria (see PCTPCT/AU2007/000085

10

15

20

25

publ i cati ons WD 99/ 36569 and 98/ 49286). The donai n
anti body construct of the invention may be produced by
reconbi nant neans, including from eukaryotic
expressi on systens including, for exanple, yeast,

hi gher plant, insect and mammualian cells, as well as
fungi and viraUy-eucodcd expression systens, as

descri bed herein or as known in the art. The domain
anti body constructs of ihe present invention can be
prepared using an S anti body encodi ng nucleic acid to

prRIIMEQSRSSLS SN GORM RTCRASQA MOSH L WS M FRIN A 8] 1 1Y SASNLET

<%%%%@§¢é@@?ﬂ@fﬂeﬁaﬁﬁmwam¢ K
Pn?% % #%£1@%$ a non-limting exanple,

SR B sl SRR By T ERa AP By QRRPREBPPHBL MM A LETG
aﬁfﬁﬁﬁ%%ﬁsm‘@mm&h@@smwmwWRPEHFG@G@MVEIKR

| Edusphing 1B, 0L @Y N&:SBe, e.g., Craner et al., Curr.
Top. Mcrobol. Immunol. 240:95-1 18 1999) and

r ejIQIM?I‘Q&&%si?ﬁAchﬁ%ﬁékA#)%wﬁﬁwggi&b{%K@ﬁiﬂfhsaﬁqN1,FTG

Q CONMEr ci'd
SRR gsPBERL RGr BRERP S Ll W RpF TGOt Ve
edGWVHF@ﬁﬂ'1659H9§$3§90duced in other reconbinant
stens or purified fromnatural sources (sec, e.g
@Méli%f’.ssEMWGER&TWS@DS\’LmMQQRmmmaBrmmLsrc,
r STRSREAGEGSGIDETL TISSL BPPDFAPRYEDONIVES BOVERED
pq@gﬁﬁﬁgdqgh[egggongungﬁ qfromtransgeni c plant seeds

i ncl udi ng anti body fragments, such as single chain
antéduette@slefs 05%, Bore pio[bﬁéwbdﬁtm&stt%bﬁqm ﬁ%&%QEWantlcal to one
ngﬁﬂ% tqger§ (see e.g., Conrad -
FEUYES - 109 1998 and reference C|ted thereln)
Thus the domai n anti body constructs of the present
Fvehethemprearedembedimentshouusied reinmgmprian Sg2 A3 domains

pkvmhsoge@@mwmegolt(nq.#gﬂ@mngget hods (see also, e.g.,
Fi scher et al Bi ot echnol”. Appl. Biochem 30:99- 108

BEESGps SRR iRl Srppry Yoy By SUERAE kg obG Vv

VAKTE PREBESIY NAT Y RBIVEM ML HER W LRGHEY K 12V S4I0A QP AP IER IS KAK G
aQﬁREPéWQﬂﬁ%ISEcﬁ&vé@?%@%%lg@ﬁf@sﬁﬁ ﬁﬁ@&&mxwppv

references I s
r EPePERERY Y SKIEVIIGHRVR QMY Y By MBBALHNHYE Qofs 1. ShEPGK;

pesEeemiNOY LNt i on i nclude naturally purified products,
products of chem cal synthetlc procedures, and

p cts produced t tedlnlques froma
CRB Ak BLRBHRES R SiIg B pesiitpy w Fayai ey
pwraﬁqmblyldn!;eecf)()%r&ﬁ%mﬂﬁag‘lo/a,mwekrl9s% iRnei ticRg, upon t he
host enpl oyed in a recombi nant production procedure,

tﬂﬂ@an&ﬁéﬂpm&}/cd%%ﬁlﬁ%&ttﬁe cﬁfmaﬂqﬁlup&g%gﬂh tQét%BL‘is,le? %n Ao acid

ated or can be non-glyéosy
‘1%‘!%8% 'é’%‘lté pleast 80% auctoraply ut lgast gﬂ% ilenticel, d’e@qubmuy Arleast
reay, 9s4:a9ata od 7 am 240 eSS SATRIQ0k, 5 No:i i
Vblecul ar. %g g A Labor at ory NMahual é 3duEﬁAﬁ|on ’
GBf o irgblEdiosEuendq sqt fortlo s EQelt Me:bhs 17, 37- 17. 42;
Ausubcl etal, eds. Current Protocols in Ml ecular
Bi'hgnqggly‘b'mgsm 4088J hoBHimps Bresdddge reIa'a‘ to the bind#ap oflh a%ﬂgen@aan

Bkt o T8 OG0l R S

Science Chapters 12-14, all ent|rer i ncor por at ed
herein by reference. In one expression systemthe
reconbi nant peptide/protein library is displayed on
ri bosomes (for exanples sec Roberts, RWand Szost ak,
J.W 1997 Proc. Natl . Acad. Sci . USA. 94: 12297-123202 and
PCT Publlcatlon hb V[BS/S J 700) Thus anot her

o "




in vitru and optical sorting nmethods are conbined wth

co-coinpartnentalisalion of translated protein and its
wo @b estersle codi ng sequence i n agueous phase WCTYAD2@M000085

oil droplet in an emul sion (sec PCT publications no's

WD 99/02671 1 and WO 00/40712). The CDR sequences nay

be obtained from several sources, for exanple,

dat abases such as The National Centre for

Bi ot echnol ogy Information protein and nucl eoti de

dat abases www. acbi . nl m ni h. gov, The Kabat Dat abase of

Sequences of Proteins of |Inmmunol ogical |nterest

www. kabat dat abasc. com, or tBe MGT dat abase

wwwamet . ci nes. fr . Alternatlvel

IR LR OTOR FEOTGRES A g i et TP flce

(pla%ﬁt@n feabnaBoeagRt® alf@ BB cofet Elﬁdlc\ﬁﬂalﬁ'atfﬁmsomme éegt ‘o:rsmn 2.1).

e s OByl ] £ o ol B3 i oy
Aﬂsad SO(SEM or 18@r,385te B@Bribly%bbi)300 TEMeDr(BDRr ggqmeﬁmélyrpayw 300

b r ¢ f
5 rﬁdva?%éﬂ??)? Wg@@%‘?&c@g@ R%é?e‘?%?y a1 sﬂoﬁﬂgﬁtt%gogﬁa WELHR to
mgMUDaM :egso@m Serfomn cc@\banmschkqaexmfm@saﬂwmﬂ?odmémglc

R i@ BNG) Bl Pl hid sheaicAll nind RRURHET o7 | o€

i nvention invol ves replacenent

of the the,variable re r
d@@é@f@%& gmppaskiment ﬁthprﬁ%P na,nmé n%}le g@glm ﬁtﬁoo@y L&buct
afonead ioRg- ar Iydddimti wittodnbhenivolapoiniitelyeactdétageoading to the

d d nut td o
o S5 R LBl SR BBy S
esttegiid i ignditeeis mtatg@wum st of ghe bmdwgalffmw 96 1 prayltiplebipding
St@g r-af dﬁcxﬁta@%ﬁ&%ﬂaﬁ@ﬁ‘ QiChid N0 h At tlfé@ﬁﬁdaﬁ’ﬁanﬁlhﬂy construct

desired nutation g%atl ng and cloning t .
sepiss et iew@l%ﬁn@ﬁﬁfﬁb‘bw HP-SYBRNT EEdEn vect or In a
preferred enbodi nent of the present invention, the New
Vﬂrd FrRula R peffReabetieet of he pyseal nedtintly dpmiasrantilbside

eque [ in
15 i PR TRF B S iflo Daba U ?‘%’FS&%@“&%. city’
|t I's maant that Lhe dOﬂHI n_anti body. construc hod
afedogiRelbinTaPHef J5Bct e ArcteReEgHon 6f8}é/'§ merlg é’“‘é{h“"“ gy

ARtk ARINHEE SBANG Suinin RREGGhRdin (8 dinfdr 6hiRREs offvgdcmatie
to reduce the effectiveness of conti nued

adhibpAYetopYRICE AoFding e RrglerH "yt Pody construct for a
sufficient tine to acliieve therapeutic efficacy.

Prief mefabéd/thatttheedimenié dumagn e bidysomrgeidhteoniqditaeripd & b
20 t he i\?gﬁ \{;()Jfl‘,rgedgﬂl '@:tcfgm%ﬁlﬁ)dgtﬁfs&ﬁﬁ hkid\§ thé¥hodimer

sequence esl gnat ed

Fugnmese an aufine dfdsi\beqa%e rzYtltSP isgi byt A @%&‘P‘é’t”}sf‘%‘f‘ B ddentical,

fﬂé[\%)pr&gmgl SEQMENTR, B8, obRI d705, 98, DER % Echiiabio the sequence set
D QSPSS SASVGDRVTI TCRASQSI DSYLHVW%SP%AP&&.{ §A§II:'L

ast preferably the sequence

tSSLQ:’EDFATYYCQ?\/VV\RPFTFG(I;TKVEI KR (SEQ I D No:5). This
s eruenad dEcehe pdaat inyentitvepmvidtseatiidis asid genvne eneorling the

rth i D C CAG TCT CCA
25 i@%ﬂé}%& &fﬁ&é@ W "CGT GTC ACC ATC
- ACT TGC CGG GCA AGI CAG LG C ATT, GAT AG_l','\I _&QT TA
A thinaspars eGSR Ronargy dssey aAlCes AP IRes®
éﬁh]@g{%qutm@ A inb ol atliladCOdhs el vﬁ%bﬁﬁQu%ﬁ TNF—
CT GGA TCT GGG ACA G L' f TTE
JE ARSI R it e A A e TN SRR
%ﬁ;ﬁ% K G RobA GG Ghdre GG A0 GEadt YOG 939, T06H0BT 148 % or
A GGG ACC AAG G | 1G GAA ATC AAA CGG (SEQ I D
No: 6) In one preferred enbodi nent of the present
i nvention, a marnoset New World prinmate CDR sequence
YSLSNLET (SEQ ID No:4) is grafted into the variable
regi on dAb acceptor sequence so as to replace the CDR2
sequence (YSASELQS; SEQ I D No:55) of the dAb acceptor
sequence to produce |he foI | owt ng dAb (desi gnat ed

~ S~



(SEQ ID No:7) Thus, in one preferred enbodi nent, the
dAb of the domain anti body construct which binds to

whewsas7biKF-- a, conpri ses the am no aci d sequencECEHaAU2007/000085
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forth in SRQD No: 7.1t is within the scope of the
present invention, that the variable regi on sequence
(dLb) of the donmain anti body construci nay be further
subject to affinity maturation in order to inprove its
antigen binding characteristics. This may necessitate
the nodification of certain am no acid residues within
CDRI, CDR3 or franmework of the domain anti body
construct. For exanple, SEQ I¥D No:7 was affinity

natured as set out in

B tieaiio s iznes efor m St 10 S0 RS RGSY B s
eﬁb@@bmeme sccﬁah&e‘d«arfmﬂthEQegl N0 AR 16FN¢:BE  donai n
anti body construct which binds to hitman TNF-

S&é@‘ﬂ{h@gﬁi nl?'ﬁes ! v@tﬁiog &%W?ﬂﬂ@ol&gd mbetdid Qld\'ﬁolgcu%r

ave gen desi gnated Conpound 123
am;ﬁampoumem@ @neudingacipinyia lagtibody postiedt which au@héwné?l‘&l“ e

SR s MR s i e i b

LM@MOV@A@NL«E@M&P@@S@B@FD#@%SWWC set forth in SEQ ID No:50
S YYOQQVWMRPFGFGQGTKVEI R (SEQ | D No: 8) -
Conpouind 100 DIQUTQSPSSLS ASVGDRVTI TCRASQS [ DSYLH

VPSR T ST R b B ity

( 55@ m[asmm:)d i theart pall bé avrathhyit ip nesespryde candbedi srfbrw -side
S;%Qﬁ[dt%ao@ Vﬁxlt{ ?@%&ﬂﬁ@Iﬁ%me Rdrcdsh e RTBbHpRBSHs QPQYgxmlcnts,

unau TNF- aconpri ses 't
amfﬁwnmg iwtill arisq e the @ovfionaRef pey-Kenticalgesidags, §lell’f"&§“‘5 Bp the
gt?b&ﬂﬁtu@&'l {FRHRRENAe 4RamaRd i epSRaL@RERL, kferficovd tetcentage

O 15P 3  SROP RASE SR P SE PRI g

Efhc number of identical and similar residues respectively, between said sequences as

GgﬁSRFS m%%g; AR mggnken i Wgy m KRuple,

S lﬁmhioadid isequkine identitidstvabintiiritics oy baerlculxel using se(Bah pwyramme
(}/xbr gnemmﬁé?\'étﬁﬂgﬁ%' Rr%gﬁ&% WP e TR ng@t@r &1l 08k fif, 4B,

sequenc primate sequence nay
béJnNswthpaeardpParkdﬂe«hmn Whoasiy, pitadcprases ofdeest 's«éa%f@?fe'ém el

S‘&Lt@sﬁ' erfd X H&a@ﬁﬁmﬁ@& melm,dﬂdﬁn SINNGERRAELED Winsch (1970)
oininid or or.an

bé%’éﬁl’é@?‘sbfhet“H@P?l QS rclﬁg%mgﬂwlwm'ﬁ wdjp %ﬂﬂmS{f ;J‘et“smge' and
hyrBihSt scaRece gapshih BB alg@icae Aferagray @gy aditidn, Wwheeih umanthan
const ant i on sequence. Pre const

- G5 BRI T BRI Py s E Bhompon e
Exasosysis afedsuch sequences can be found in The :

National Centre for Biotechnology Information protein

rl'tgduwmm?f Vbﬁ’e‘ﬁm?@bﬁﬂﬁ%@c%c@ lerddb f’ﬁllmlhmgtﬁé/w peddehtaR @imits,
ibase of Se uences 0 r ot ei ns of

| hrameilisgiie de art il P%@Yﬂf?/\m% {5 BHCHAY ADSREUE gride-vgride he
| MahpfRbphams: idnRht of kdy@8nctd. In sdoh cB@FArPOEsG atidienents,

donaln anti body, construct of th tion
Ry RO SobTETie g SFPERidagon e

C Qfg%hmﬂﬁllaéﬁa)pcﬁ&m @eali gﬁmmltn itk presebemtoaf, rafirbnced aorapancentage
By R RSB AE P 51 g Sy B B e e
t h@nmm@adﬁcﬁs@cmﬁn i efequentals yis dea«tnnﬁmds&m@@y@@émmlg@mhm
amino a f | L83} ReMncd and
P P SRR B rbf Gl ORI Rl BEgned an
preferably at | east 5 am no acids, even nore

preferably a single am no acid resi due. Thus, in a
preferred enbodi nent, - the domai n anti body construct

has a format conprising dAb-C term nal Cul domain

resi due- hi nge region-C 2 domam Cp3 donai n as

|Ilustrated schenatlcally |n Flgure 2 Tn a

. Y e L T

QJ
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Compound 170

DI QUTQSPSSL SLSVODRVTr A CRASQAI DvSYLI Tvv™ QQKPGKAPKLL
PCT/AU2007/000085
GVPSRFSGSGSGIDFTLTI SSLLPEDFATYYCQQVW\RPFTFGQGTKVEI KRVE
PKS SDKTHTCPPCPAPELLGGEPS

" FLFPPKPKDTLM SRTPEV' 1' CWADVSI | EDPEVKFN WADG
VEVHNAKTKPREEQYNSTYR VVSVLTVLHQW.NGK YKCKVSMKALP

APl RKTI SKAKGOPREPQVYTLPPSRDEL TKNQVSLTCLV

KGFYPSDI AVEVESNG QPENNYKTTPPVLDS

DGSFFL YSKL TVDKSRWIQGNVFSCSVMHKALHNHYTQK SLSLSPGK ( SEQ
ID No: 11) The hinge region tf the naturally occurring

AFTRRR R o8 et L £ B LY 350 A rgomme o
bhﬁt Gereputergndics Gmfﬁnn Bf:wcmiesh%@wctcm AMeglingn.t W sconsin,
GoMIRh 8Bkes qpme&uqbew&uk LAt %:njx RBECAURH. d‘fQBel984)
construct conprises onl y a single variabl e domai n and
thus | eaves’ tenti al reactive un alred st ei he
rROEh Htiegenqyee @5@1’ %‘IV?%"’“H’@%PFW%"W 1085, Bl ‘%’ gipddyy! xSSC

vmmscaﬂoama@cmmsrmmsi@ﬁgw/?r{@tn}pr events disulfide
bond formati on. The potential consequences of having

af ()HQ&%O(ISIQC ?mt&eqﬁom%r{ rcllay\gieo a%lqé‘é?(%]q‘ Lpe{rrg[;lﬁfrﬂ:o of New
eXpI‘eSSI on to aggregati on an& m SsTto 8| n 0 {He i
cWardd prirsate inprhuroglopymprarighieltseion gengs.tforxaziply biiipplywerasc chain

1@%:95‘0?@3@ 'E'L%H\%%(,lg{%rabm%gmfcfc‘a'ﬁoﬁf‘ﬁlev@ﬁ’oﬁ‘lﬁ %nﬁﬁk'lﬁﬁﬁ%cytes using
cl asses woul Pﬁ Frlate or-use in the prese

m%mpe«ﬁﬂciiwht’rﬂgy p shath edsepion gepstfarpiies. Hiog @@mvlf:»
rigfdiA4ioh segdﬂnig\t&cboﬁmml Jsrehcaﬂmh@ Ay SEFhaSs ah@Ehnt chain

Prefe abl t he h| e re e nat |
By A Leter et fran R PR Ton e
canipile Scﬁﬁaui frem &@W@vaﬂ(@ﬁﬂﬁ%ﬁﬁ%u&&@cbﬁnm antibody
Wb kb S PQUERC e LSS AR BRI K REFUES gone
ragsh d&@lon Wtéfaeqﬂaeb mylypmméo @qu@pmor Higlhuman oropriseiteckonstant region |
@ x#cgf:@ﬁ ofe 1.,1 ‘n:ﬁu&x H]:lv a%gfm}lé']eﬂpﬁq*gﬁ{ vlcgt%pfoi E lngg:of,g'the M)ﬁzﬁn

er ab resi due 1's a val resi due or
aﬂneb‘nlsyépwtw@éthamvlﬁmac SHitD P pIeE VOF’FOTS' if by ki éq these
(dknc@in hsgteucine (1). This residue is |ocated
i mredi ately proxinmal to the hinge regi on and assists

e BEERRAG, USRIl I SOSREMG LB d

am@keﬁ@nm@hwlwrnwmemmn @mm@@prrqterldm dbaguerally mcunmg

Q‘E{e@@% RQnW%]TEo%tS PcE\f/r_clgI(r:x \?\‘}{/n““‘ 1obulm —ex res'i&r}%{?cvls harvestcd
| fF@ﬂAWREWWﬁWWW@WW«WWMMMH

= R Mﬁﬁc%uessm cells, or rearranged ie. prepared from, for example, adult

Wﬁ%ﬁe (.Clllé‘_: Plpf 59,[1)1%%[ clongs %%rll%lt_: fKr%Ya n%tulrﬁ‘ \r{%\é\gcﬁrc. 01_2 a%y %IJ;E

U&ﬁBGSEE&M@Kbﬁﬁ@ﬁ%ﬁﬁmﬂagﬁwuﬁSCEV&@&Eﬂthﬂﬂhﬂﬁ%@ﬂéﬂnﬁEﬁﬁdM
(e roS S R e R R cure.

For exanple, the domain antibody construct can be
fynteticomedrioyes af sioels imyrunyeiobubinyariebla goipigs arg evepardby

féﬁ%&!ﬁnﬂ&ﬁ&ﬁ%ﬁhﬁﬁ%qﬂﬁﬁQQhﬁ&JQP&QEu&LQ%fWﬂSe to one
or nnre ot her nol ecul ar entities, such as snnther

abl. e a ent ent
A iprinkin Fu v Goimnd shtirbtesg BB Rai gpraiiy o
dam:tmmd bettieioastyp it artangie whibgd digpduyt Il\hﬂdyzls ot the construction of
orti anot uch
g%&g ?Xgéat%l[ Qgﬂxp 1gra &5 ed?ﬁénb:glg hg e eépr 58]|0n EP\Iaﬁus Cfxrehwrgl 1 N in
Usef ul detectable agents with mhlch,the domai n
anti body construct may be derivatised include

. fluorescent conpounds. Exenplary fl uorescent

det ect abl e agents include fluorescein, fluorescein
i sot hi ocyanate, rhodam ne,
5 dlnethylarnne I-napthalftucsulfonyl chloride,



streptavi dm bi ndi ng. The domai n anti body construct
according to the invention may be |inked to one or

worrg/osmiecul es whi ch provide increased hal f - | PEEAERH7/000085

10

i esi stance to degradation without loss in activity (eg
bi nding affinity) in vivo. These nol ecul es may be
linked to the domain antibody construct via a |inker
so that ihey do not interfere/sterically liinder the
antigen binding site. These adduct nol ecul es incl ude
for exanple dAbs directed to a endogenous nol ecul e as
described in US patent application 20050271663.
Typically, such adduct nol ecul,es are pol ypepti des or .
fragnents of pol ypeptides whi'ch occur naturally in
ithﬁctrta tie phrge displap ieslniqlie hrolrtan daserited extemsiveli inthe art and

|
C PEGRAAO el 21 oD Bounb P fdk i M Lol B Rri s
f ra&“ﬁwym@ne&ﬂwawupta pEthetpgiy ickounddn, ferskpraplerBattag gt i (h991)
' WSSWWMS@Z @m&%&&:'afzh( 1497) NRLR38D: @2‘:4-82%“ %w&&:ﬁ) peg,

a- nmacro serum a bum n, br i nogen

RSATER Heky Bifets Nos S 4708y S P 1 NBt 0. TAT SHLBR 357581 s r
pwf(mm) BidHie@tiologh 9: 181E1I79] GhtilicNal. @91 ) BirQBhObY 9: T873-
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(s) stress proteins (heat shock proteins); and (t)
proteins involved in Fc transport. The present

w0 pooeisicah al so extends to a PEGyl al ed domai n BEt/AD20dY/000085
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construct which provides increased half-life and
resi stance to degrcdation without a loss in activity
(e.g. binding affinity) relative to nop-PEGyI ated
anti body pol ypepti des. The donai n anti body construct
can be coupl ed, using nmethods known in the art, io
pol ymer nol ecul es (preferably PEG useful for
achieving the increa-sed half-1ife and degradation
resistance properties. Polyngs noieties which can be
utilised in the invention can be synthetic or
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produced by reacting proteins of the invention with a

pol yet hyl ene gl ycol nolecule having a
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to proteins are described in WO 98/ 32466, the entire
di scl osure of which is incorporated herein by

w0 edogogrece. In a particularly preferred enbodi PEAURE07/000085
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the present invention the domain antibody construct is
coupled directly to polyethylene glycol via a |ysine
residue. Tn yet another preferred enbodi nent of | hc
present invention, the domain antibody construct is
coupleddirectly to PEG via a cysteine residue. The
unpai red cysteine residue could pre-exist in the

.sequence, could be added by incorporating a cysteine

residue in, for exanple, theifterm nus of the donmain
anti body construct. Alternativel attac nﬁnt of I%
PGy USRS RPN b SRIAHG BUtALIGR refhis ystem or by other

f RinbdstoR bgity dtantidh sultipvh dembeadediheyst ei ne such as
that descrlbed in US200602 10526 O her derivatized
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pol ymers or may possess a branched_conformation.
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Fif n%ohua‘?&ﬁg by a bR, 1';5 JOERLsL BN cﬁ&gt\é 'aq@&l@smaéMRtﬂﬁJl Eflies the
I'on conprisi’ng an effective anount of
d denrphmaiations eer/ligspesandsioningdiegedieAgs it 2p HE’ff’l?fraéet exr'fe*“‘m
aspggt, together with a pharmaceutically acceptable
carrier or diluent A’ pharn1aceutica||y accept abl e

rrie des and e [
it erstepeh s A AP e st e VM RERS5 SRR,
| sauaft & gatekd as orpisblnegiel @yicnce wigent of loandltﬂmeogemcw in
mﬁlch are physiologically conpatible. Exanples of

3}ﬁ%ceut|cally acceptable carriers include one or
more of water, saline, phosphate buffered saline

 d@xrefosrce g same fow EMBABTICILS iisymrang that dhegompsy aP“%Qé‘y

CeMRINAbL Qﬂ?e:ﬁﬁﬁéﬁ@ﬁom(Lﬂlxmydd'éﬁﬁ&&m&anthﬂiod? fesponse in a
preferable to include isotonic agents, for exanple,

sugars, polyal cohols such as mannilol, sorbitol, or
sodium chloride in the conposition. Pharnaceutically
accept abl e substances such as m nor anmounts of
auxi | iary substances such as wetting or enul sifying
agents, preservatives or buffers. The conposition my
be in a variety of forns, including liquid, sem-solid
and SO|Id dosage forns such as Iqu|d solutlons (eg
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concentration. The proper fluidity of a solution can
be nmai ntai ned by for exanple, use of a coating such as

wo e@7okiems and/ or surfactants. Sterile injectabP@r/AU2007/000085
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sol uLi ons can be prepared by incorporating the active
conmpound (ie. domain antibody construct) in the

requi red anount into an appropriate solvent with one
or a conbination of ingredients |isted above, foll owed
by filtered sterilisation. The conposition may al so be
fornmul ated as a sterile powder for the preparation of
sterile injectable solutions. In certain enbodi nents
the active conpound may be prgpared with a carrier
that wi |l protect, the conpound agai nst rapid rel ease,

S HeBnco6 ST e RGN e i cFtesiiTgRest plasAntipupd pdreipiiigation of

| 1R LBk endoBPESeTRlor PAITBRBR tinRN6ladMicE Qﬁfhgé\ﬁﬁ ehhed
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oPlowauRhs s b LRI ST RS ER Gt PRser s

me#%smnﬂmn I%Ummmmmmpmect)mxmm
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a fstration will be famliar to persons skilled in
the an. Suppl enentary active conpounds can_al so_be

i s pqsuense sidnfadedby the nukipbide soapapre ser et doRER h2 A6 body

construct may be co-formulated with and/or
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pﬁ%bﬁVFdEﬁ1éé*l eyxbéﬁ?ﬁﬁ'dﬁﬁhﬁ@co¥“%ﬁ%9donaln
aEEudyo-6pnst ruct of the invention. L therapeutically
ef fective amount refers to an anount effective at
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sire erapeuti c resul cti cal
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dag &&eé&féﬂcef&@ fas aﬁefmqufortz uddBE OSSR Qst QE@cnb mm) of

e e g @%@gfs@g@{lgf@})gg@%gg% Fispgb S 145

earlier stage of disease, the prophylactically
eChmpoundel4dnount nmay be | ess than the therapeutically
effective anobunt. In a sixth aspect, the present

I Dmtrosﬁsmm\mfwm@qgmucLlev@qim@mwmQMm

nstruct acco first
e e R iRy ey B oabr B yEs
htgsrnDIN70. For exanpl e, Lhe nti-human TNF-adomain
anti body construct according to the invention can be

“'?1?1% ﬂl%né’ﬁ%ﬁ%d HH%%HneTl\'ﬁm A%rof%m'dﬁ bR %&F&Q '“fﬁfljn binds

as ser asnma usi a conhven
i mhunm%‘él‘dyx ccsmhesahe mn@m@muwwmtﬁﬁlm%& Noeht
assay (ELISL), a radioi munoassay (RTA)or tissue

i mm nohi st ochem stry. The anti human TNF- adomai n

anti body construct according to the invention can be
assayed in biological fluids by a conpetition

I mmunoassay using reconbi nant human TNF-a st andards

| abelled with a detectabl e substance and an unl abel | ed
anti - hui nan TNF-a anti body. The anti-hunman TNF- adomai n
anti body construct according to the invention may al so
be ed to detect TNF- a fron1speC|es other than humans
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phar maceuti cal conposition according to the second
aspect of the invention. A disorder characterised by

wheovans7TbN-- Hactivity is intended to include dPGEAERZ®7/000085

and ot her disorders in which the presence of TNF-a in
a subject suffering fromthe di sorder has been shown
to be or is suspected of being either responsible for
t he pat hophysi ol ogy of the disorder or a factor which
contributes to a worseni ng of the disorder.

Preferably, the disorder characterised by human TNF-a
activity is selected fromthe group consisting of
ianannation i nflammat ory dijgeases, sepsis, including

tic¢ shock, ot oxi ¢, shock, rantne ative sepsis
s piing %ﬁ%‘@w?gf?m% ention: it aEatle weior gequcnce (dAb) of

i utcelda»dramgmﬁheiymsoud e bl Fdrﬂlbmmje@t\t@ﬁl’ﬁhi@y amhhrlb:t inSrder to
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dh@ﬁﬁ&gs, aut oi mmune uveitis, psoriasis, penphigoid

néphrotic syndrone; inflammtory conditions of the
e¥g |ncIud|nanacular degeneration, uveitis, Behcet's
q

Eaawple; $HQER Noifavay P@“@ﬁg Eatureq ap sy PH‘g‘ﬂ the\Nsterinfind Methods
mid @steBfol TRFioObinding Ctnl a0 grefeaehl EmbRLIBEE ARTREMLIE Rgion

raft v rsus hos as rowt h or
TS PG o B it SR ighbE 8 i P rPgporves e amino
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S hr ul monary. i.nf |
d¥§g§§gﬁmB%Pﬁ%ﬁ§F§P§§¥§% ggtg‘“ﬁﬂhﬁn¥°ﬂ %B oS|s and
si:Jicosis; inflammatory bowel disorders including

gmpoandiiZase and ul cerative colitis; cardiac

di sorders, congestive heart failure; vascular
diDsQMd @S@ssmsm%wmmqm DsRHmQQPaﬁt\PKeLWSAbNLET
n?r vgﬁgség(s}?g?nbdl so?%{gs su h (SQQ\I zhel rrpg?%? .I%Ve%‘é‘g
pEYEQHeNa®) pet vous system di sorders such as sciati ca,
hepatitis, coagul ati on disturbances, bums, rcpcrfusion
I Gopgunc®en®onet rosi s, keloid formati on and scar tissue
formation.In a particularly preferred enbodi nent, the

di : Sy N&m@
abggrelafgéFgégﬁr chaﬁgggtlodJ' g §¥$§ &ﬂf?S@sgLETG
PSRFSRIPGIG WW TN QN WRGBFGQGTKVEIKR

@gvpgyubarlsatlon in the eye (Ch-H et ah, 1999
I nvestigative Cphthalnology & Vi sual Science

fore nm
%Hééﬁﬁt%g}P“%p deﬁg 'H?He dol @ﬁ“%HWK@&ayﬁ88H8Frﬂé?%Pmb
dewwtrkdowdtiich émér o, humow T NP oeomgedcs thefdmnuotdadrsaqwmmfof SEQID

AP Ly i

ecification the word "conprise", or varlations .such
a ompaist 1¥*€es” or " conpri sing", will be understood to
inmply the inclusion of slated el enent, integer or
sDWTQbP@&MWDRe‘Y’ﬁW@RMQNWSe@éWS’QQKmle@BK-LMu‘SABMFT
t
o R A1 L AR Y TR R RO B TR
pG%KJE%¥¢@ﬁs mentioned in this speC|f|cat|on are
herei n i ncorporated by reference. Any discussion of

dm Wﬂﬂﬁcﬂl@rccﬁﬁ:ﬂ By pERING GRS uﬁwlcmﬁ fhe cadstantleSion Mquddds of the
a the present

has been incl ud
sf%%t B r‘%ﬁt’tya‘?ﬂtt%lﬂs%tyaefer ﬁ%ﬁﬂgmﬁt&r’ ﬁb%fén%? SefiayGdiTHg primate
cegieard mhpbe Néve Wkl pambic ioNyedkdiWed drimatssef@bicd, Gubble Old
taken as an adm ssion |hai any or all of these matters
formpart of the prior art base or were comon genera
know edge in the field relevant to the present
invention as it existed in Australia or el sewhere
before the priority date of each claimof this
application In order that the nature of the present
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sequences (RSS) were derived fromWlter and
Toml i nson, Anti body Engi neering: A Practical Approach

W@ 1®9037673he primers used for anplification of PCT/AU2007/000085
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gerniliuc VKDNA were as follows: Priner VKIBL
AATCKCAGGTKCC LGATG (SBQ rD No: 13) Priner VKI BL35a
GITYROGTKKGTAACACT (SEQ I D No: 14) Prinmer VKIBL35b
ATGMCTTGTWACACTGTG (SEQ I D No: 15) PCR (30 cycles) was
performed using Taq polynera.se with either priner

pai r VK1BLxVKI BL35a or VKI BLxVK | BL35b. There was
overl ap between the sequences cloned and the iwo
primer sets used. Genom c PCR products wer e cl oned
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and anm no acid 7-37 D us .

e 4 i O Rulgh DGLEE oL e FPreis dfnd 3
VWBirfumoR fchil TR st vDee|giaRaibase.com, @ the/IMGIUdBabagr e seen

only in the.nitial PCR Sequences 9, 10 and 11 were

sggé’—%w—ﬁ" the repeat (ie second) PCR and

cloning.dig Synthesis and C oning Into Acceptor

Shiigeigaes the dpmTDRMPederEBIS! Ofﬁ%ﬁﬁwmwmf@‘ (rsfgeyopspyave

muﬂditcé 1B, PabmiR Gf(lﬁ&’ cHREMGRE Feglor SKQuBBalenﬂbér) of Cul domain
QS(§HQ Mo: 2) from % uence § Q

) B By Do ERSRIECE: (S PO NSO R a8 putod) S

S@ﬁtﬁﬁlﬁﬁ@hlﬁge(r% I IDetbkabl'&ﬁt least20 C(ShﬁNﬂEﬁm(oSE(@ refDlde o#the Cyl

f Ma
TR SRRyl e SRR

VB ki a&ésqummmrsmcmbs&@le(@ﬁ@) h@d mld%) was found
to be identical to G6 76295 an Aotus nancymaac (M's

nirgfat mri%fﬁ'}@d ERDTSRNME BEBain tibtlbo®f Mmﬁtﬁﬁﬂd @.rﬂ@lﬁﬁt N@d_’p@lsmg
uni g The acge ptor variable regg fé«g INF ‘r‘rﬁsﬁﬁ ted
al%‘? Sd%im‘“% Sahieoren fepjdieingndpe ik S o 8t “UB8 jrgrate
PEBPRARNGY iy Fy@ed nir ) was digested (25 ng) sequentially
vvlth Kpnl and SanDl which excises the magjority of FR2

Vﬁgkcu gﬁ%ﬁ% E%m%&ﬁttﬁgdm‘mi Dﬁb[)@ﬁjoﬁéu%t:t' Hal th‘ell 'agr%tamd

e vector was th gel” purified
r eqmawe @qﬁ éor@x'e SEQADWot ld- s dasiren s\%@gﬂ@yﬁqﬁu@@wéd&
A igo annealing was performed by incubating oligo
p@&ufpodiDyoprol . based on sequences shown in Figure 3)
at 950C for 5 mnutes fol |Iowed by 65"C for 5 mnutes
aBﬁ’QM’i‘é@ﬁ@éL&%ﬁ%6@vfﬁ%§ﬁsb&%?§m@émmﬁmmLWmmm

bl o S were filled 1n durin

KOS RORFS GHGYG BF Tt 15 el PRI i IRV VR RBE T KTk RVEPKS
c bﬁﬂlmcﬁﬁcbhﬁaﬁxmmn@pdmmmﬁma{m 1INA e SHEBREV KFN

Vit velaaron SRR Bt NP RS S i AR o

WMSKAR@WQWHW&SRDEL’FMQN&LWUB@KGBBRSQMVWESNQ

d nggﬁgﬁﬁﬁ%\,ﬁﬁ ﬁ%@pﬁ%—t&, 52%}; %@ &%@CWPREﬁﬁﬁY I'QK

deustsrdK cati on of the sequence of SEQ | D No: 7 (&EQ4D No:11)
.single amno acid residue The sel ected residues are
2%"@\ %é@ﬁgegf Lp@xllﬁ%ll RAbsbRYEEWind a tcme () smde
LLI YSA NI JETG VPSRFSC s gFTL'

| ggin \slpébfnﬂhratmthréﬁwglm i dixutfid o] ey aRn fied-1d @F’E‘&‘PPSH‘E

* . based upon residues in CDRI and CDR3 that arc

known lo be diversified in the mature human Ig
repertoire, and framework residues that have been
observed | o produce functional proteins after

“mutagenesis in related dAbs. For each of the



sel ected residues, conplinentary forward and reverse
PCR prinmer pairs were designed with NKK degeneracy,

waee7nsxs73 niti al PCR reactions were perforned PerAUZM07/00085
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a singlemutagenic prinmer and flanking prinmer. After

cl ean-up, the two PCR products were anneal ed and then

anplified using flanking priners alone (splicing by

overl ap extension of PCR, Lowran H. L. & C ackson T.

(eds), Phage Display: A practical approach, Oxford

Uni versity Press , Oxford, UK). Clones were initially

screened by ELI SA using solidphase TNF, and positive

cl ones were sequenced. dAb prdtein was purified from

{ e DRt SlaARCBn AR oY Ah UARE flo, ChaiP BEREK me%%o%a%&gm
ng assays an cytot XICI y assays

19@y(a9@g;ie viiais: dpymaiprgd $Rs l@%@pp@wysgacm@pmdwst@@e

h I LiidoiRid Psididel vehi
ge\régﬁé ragr&g&ede ﬁgﬁﬁe %)iegl s{;&agkéa Wi a.)ﬁ‘fu\o &%gsn%{el vg'lnchof

tnevmchmlw bepthioFBativy: Ebﬁoath'a&%wsu%ﬁ%eéhwmw“mw
apfhrel3nayyh@hdestinadl @btkin e INE Aot tloh 8hd in R QYE6E the
pg?Ency Rﬁ t he L929]%€totJ¥Fglty assgg%%gbnpound 1989&
SEPTEENo: 10). Cell Culture CHOKI SV cells (I-onza

Bi ol ogi es, UK), a suspension variant of CHOKI, -were
mitiisvtozie mederitond) tod amyi Hibgviresion wundncpdraived frem QLY CHIG mbiblpdy

RUBRLERIh Bty St OB e O W RSB E
athewgs eeiongsgetiopd bier herarhady sdclagyigGr-pieteoal yh g higee region
befiata cﬁlrtmﬁtlﬁmylo@auﬁ@g ‘xeqt(bk’lfglﬁ’rthearﬁldgc\fég&m dfi rgm aMaSomprises the

e DR BS (RIS 50 28y (Bt PR Oy
pabinetiedecats PR itong if ﬁpla&dl’lﬂylﬂlﬁtﬁlﬂel‘aﬂﬁl hokkd Spatwidd. i n 8

m of CMR25 nedia (Lonza Biol ogies, UK) suppl enented
Wﬂé&rw/mqekrmm%N@&cﬁﬁrega@ X R %Eﬁl!nn(f@r%lcﬁ'w&%mg(.

(I nvitrogcn ﬁ$and ut am ne
chrgprw@raéIthhaFeawe@txc md ~5lec9 (D repidpe Weqqonﬁieﬁ«aavezumﬂewd
p k@sﬁulﬁémsubm&qaﬁhﬁ Qi Alr is3Rusike (1L G¥0s Eue B IB&%&ISHJB@BI@&S/

trapsfeeiion nmedi a was repl eni sh

amoqtml the %lﬁ%f PO H%%j&“d“‘gi?b’ﬁh Mf‘%ﬁ"wfl fﬁiF cpeyeguct around

heathiiggagidivat ed dialy.sed fetal calf scrumand 6 nmM

Ld ut am ne. Expression vectors GCene sequences for

O‘ég@f&y& ofdéc(SRd B mmﬁmm ﬁnger ik Qs daBbase
were o tlnlze 1 an ce expr essi on

aHeFCENRITHEGPL éblf?éianpound 112

GACATCCAGATGACCCAGAGCCCCAGGAGCCTGAGCGCCTCTGTGGGCGATAGA

GPGAUGGPSVELFPPKPKDTLMISRTPEVTCYVVDVSHEDPEVEFNWYVDGVEVHN

A A A ST
GGEREBOUSTLT AFRIHICKHNGAY I ACIAGKGELARK

SFELYSKLTVDKSR GNVESCSY, KSLSLSPGK
L D

CIRESTIP No:63).
GAGGATTTCGCCACCTACTACT GCCAGCAGGT GGTGTGGAGACCTTTCACCTTC
GBaEAEmain antibody construct may be detivatised or linked to another functional

Wxamr%&e Eommn antibody construct% he finc un-{'ﬂ y ImKe yC

Cﬁ@ﬁﬁﬁTG@@mEﬁ@ﬁ@GCG&@Eﬂaﬁﬁﬂ&%ﬁ%ﬁﬁﬁﬂﬁﬂﬁfﬁﬁﬂﬂﬁiﬂﬁﬁﬁCﬂ@&e

\.G il Hlae o e s H 0 ~ O™ n ¢vutl HO
S R P B AL RS S e
Gplii@hescutical agent, and/or a protein ot peptide that can mediate association of the
AGCCACGAGGACCCTGAGGT GAAGT TCAACT GGTACGT GGACGGECCTCEAGGT G
CACAAT
GCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACCTACCEEGTGGTGTCC
GICCTG

ACCGT GCTGCACCAGGATTGECTGAACGGCAAGGAGTACAAGT GCAAGGT GTCC
AACAAG

GCCCTGCCTGCCCCTATCGAGAAAACCAT CAGCAAGGCCAAGGECCAGCCCAGA
GAGCCC

PR P NINVT"FNT" R NN SN NNT" SN NN NNT" A SN A P AT A L NT" A LA AR R NN NI F~NT™ NP\




GGCAAGGCCCCTAAGCT GCTGAT CTACAGCGCCAGCAAT CTGRAGACCEECGT G
CCTAGC

WRBATHEAECCECAGCGCECT CCGECACCGACT TCACCCT GACCAT CACIZAGRHGT/AB0085

CTGCCT
GAGGATTTCGCCACCTACTACT GCCAGCAGGTGGTGTGGAGACCTTTCACCTTC
GGCCAG
GGCACCAAGGT GGAGAT CAAGCGGEGT GGAGCCCAAGAGCAGCGATAAGACCCAC
ACCTGC
CCCCCCT ECCCT GCCCCCGAGCT GCTGEECEGACCCAGCGTGTTCCTGI TCCCC

- CCCAAG
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CCT AAGGACACCCT GATGATOAC—DA\GAACIBCCCGAGGT GACCTGOGTGGTGGTG

AR bt R AR PSR R e e

CAgZAgmOr @ polyhlsndme tag).
GCCAAGACCAAGCCCAGEGAGGAGCAGT ACAACAGCACCTACCCEGTGGTGTCC

Gt Gletectable agcnts wnh which the domain antibody construct may be derivatised
é’ ACAAGT G(%A

GﬁT GAAFGCEAA Grec
Aﬁ%ﬂ orewen compoun xemplary fluorescent detectable agents include

GOEETSETT! WAWMGGA]T

%ﬁﬁmﬂm&% Cﬁ?&fﬂz‘t\w’é&%m

@;q@@sed with detectable enzyrmes such as alkafine phosphatasc, horsetadish peroxidase,

ol airtnt il AV SRR Lty it PN Wil o

BloesRresACA At AvedticrmiiEinad TaRaAtABachT C8BBAGET T
Chlsaak@kidiodable reaction product, The domain antibody oonst%l_lc_gl_ may also be G
Cdcnvau% wi%ﬁ -b1otm and%g\tecteiﬁ through indirect measurement of avidin or

GheapTEoAOSAGaE CCT GCACAAT CACTACACCCAGAAGAGCCTGAGCCTGTCC
CCTGEC AAG ( SEQ DNo: 51) Each sequence was fl anked al

t( e @mﬁﬁ%t%ﬁﬁ@stﬁkﬂmlor&ﬁ)g fy mﬁln@%ﬂr gng? gyﬁ(ﬂ&g 9.01ls or more

s w&éwe*e‘v'elmlﬁwdfawaa%aﬂéh@@a«/@mL@mwmmn@ut loss in
SE@vhp(dg@' 117) 53 afmltﬁ M@rv@ TROE I’IIOMU‘%I Ak l?é’lqy%@dstoaﬁ]gdcﬁ%uﬁn

site wer ded to each sequence. [ 1 ow ng
i G B S BRE STt In S hol Bty HABRGBS prsizen
v bintliog Sl¢£t’mlaica@$men)ﬂolaadcs\liﬁﬂﬁldt&| Sangld days diteddd lddolendogenous

B AR B GRS BT S S s

130640l ea@ermzmmm onfmutats wgcemgados edjok otduy ediyihlly FRevo and
" S
G§hﬁ‘aﬁl‘=€ BB AR KRH Peﬁmpﬁ%%%ﬁé%g fRotfEh @0 i8R P

simlar gested and d sing ¢

i H‘f’@éstclhﬂeﬁ/ll’f‘a‘}w&?elsﬁé“%’d&y@ﬁﬁtﬁd nI%che Di agnostics Cat
No. 10713023001). Each gene was ligated into the

Pl paretd fRRELS cxtrabdiokboneix s, aglafdbelakinGd lﬁ&&&mﬁﬂ@ FiBrobAn;
Li gati on System from Pronega (Cat No. Ms22

ﬁ@ PlokA ol olbBE B AR afﬂg,m\%ndhnh& 5608 aﬁ%gﬂn 8Bnasn A,

em cal |y conpet én
yingserdy. saimm 5uaqid Pf\‘?@lﬂcfb»l hmr@glgbmmewm \bésmhitimy utstoglobidingf-2
tmhm&u&s Ia's,ﬁfrﬂ nOaRLIE | Sfa@f C lhifal)
vector § E12 4&Pﬂ& ?l ancg ngClzanﬁaF}’%N%%}pfhlgﬁdRT joutic
ﬁ\% fred by midi prep of overnight cultures using
Q Afl ter mdiprep colums (Q Agcn Cat No. 12243),
Vetinongicvene prtepace dgH, G tigdnsf eei i on by
precipitating 20 ng in 100% cthaiiol with 1/10 vol une

e SO ASHIKF (A BBl 6 MRS, 7023

and S2889 respective OW ng I'n 70%

B\

'f}

Sztgaa ve%g wer e rcsuspended |n 40 mM of T.E pH
| ?@P’Bﬁﬁg' {2-GEms i g nguyorhl dafepgnsidi Agadtincent rat i on

of 0.5 ng/m . Transection For each uansfection 2 nl of
Li pof ectam ne 2000 was added to 50 ml of Optipiem!l
medi a (lavil Togen Cat Nos - *1668-027 and 31985-062)
inawll of a 96 well plate. In a second well 1.6 ni
of the expression vector (0.8 ng) was added to 50 m
of qOI|rrem| rredia FoIIovv| ng a m nut e room
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WYVDGVEVHNAKTKPREEQYNST YRWWSVL TVL HQDW.NGKRYKCKVSNKAL P
API EKTI SKAKGQPREPQVYTLPPSRDHL TKNQVSLTCLVKG-YPSDI AVRVES

QPENNYKTI PPVI JDSDGSFFL YSKLTVDKSRWQQGNVFSCSVI VI HEALHNHY
TQK SLSLSPGK (SEQ K) No:59) TNFEUSA M erotitre plates
(e.g. Sarstedt 82.9923-148) were coaled with a 1 ng/nL
sol ution of human reconbi nant TNF-Qt (Peprotech Cat #
300-01 A) in carbonate/bicarbonate coating buffer pH
9.6, 100 m./wclL After overnight incubation at 4uC,

pl ates were washed 3 tinmes with PBS (0.01 M pH 7. 2)
with 0.05% Tween 20, and 3 Iilﬂes with. PBS. 200 ni

b ina buf,f h10/ Vi ne serym .
o DB A ab e SR e bR R RS, oB Shefoporsi preeptor,
i Frvela assdrbate tRBMofterr 1 hour PI ai es were washed, as
above, and 100 nL vol unes of sanpl e .or Conpound 170

S (@ elayratEn eHckptbrey edlf'ﬂ: 18ahd- b@%ﬁh@n{ah@ﬁw Qg’éﬁu\ﬁroh Bm‘(@mfé&/é
aﬂlg §7 8&6 t‘)l’wcen wer e added per wel hour

aBHEY BnbwaiP camprey ensloelid Cdérceem%s*r?e&fcm&str%fsve TeRERgT,
1@Bulid, in¢alin rm«smévtrﬁmmokm 1asédptoe, dmu(@ﬁrc@ggwm&@ (IGF 2)
pj ac% nmgoat a{%I i -human i mrunogl obul i ns

o) " &’ "1*°*8¥b0 dilution in anti body dlluopl wer e

added per well. Plates were washed and 100 nL vol unes
ofh) appteinsdpestisadds te kilngy, egypolycystin, type IV collagen, organic anion

Otrspéretr Bl b R@eRTs antlb@zol i ne-'6- Sul f oni ¢ aci d)
di ar anoni um salt, Sigma Cat # A—1888 0.5 my/nmL in

3% H re added per
V\QF‘%{E&E hs teoql\x/\ﬂ%g"cr 3 eWIwE%Idjcg )&‘og\?ﬁ" Cf‘ﬁ\%ﬁes at room
_nperature and absorbance read at 405 Dm (reference
dlpfhyoasalatipgifectadcent rat i ons were det ermi ned
relative to the standard curve and were expressed
r 8d) at- i areitrygyini; he nean concentrati on of Conpound 112
expressed Res ult s Inclusion uf truncated CR /
hﬁsr n of the truncated CH in the domain anti body
construct results in a junction between the variable .
dorraln and hinge with higher honology to a
c A +hsrcgtefhedﬂaarga SEIqin sempetgaingoipAkhan a
] unctr on lacking the truncated QI (83.3% calcul ated
ugD peptciisilomaliséd onthbekioeg. NEP 2¢1 nvi t rogen) with a gap
openi ng penalty of 1). Enhanced honology is likely to

t(tgg@keasqo&gscquﬂhgqgﬁ%g w&sgnbl ance to conventi onal
|nnunoglobulln peptlde sequences to which hunman

p ts noIo |caII tol er er eh

PO bR B ad S MO R L o o R R .-
14.07 (/ééﬂoudbllr%i tp egostregtnicproing OPIhhnd Bi(OBE);j unct i on:
TKVRI KRJf EPKS FgG CH1- hi nge junction (NCBI accession
%m%@rgépcmh& ﬁ%tehfsfegsﬁﬁu%ﬂm%}'ﬁpa&&g& N@Eép@?%c@eptor oestrogen

R%BD‘Bon- ﬂ%e junction (truncated
@seg cpthepsin B Eed m ivesmdgaléenls | ndi cated. C
H 1 domain (SEQ I D No: 60) obtained from NCBI protein

| Ok ditvasespedific proteinvweg. andifans et pmessidonBon apuivMAHIVEAR: incliding

AR VMR e ST U Ny

THRVBR RAERI O CHKTYOP TR (ERmpibet @GR 1IN oS3k FfmkPkpressed on

B MO R BRI g

PRPIRTR SmaK BEepREsermis TEpRSPERT T -DPRVDUSE 0TSk see Pankow
MKERY P 3k ritadf el ANl i
o o) 1 WE] BBl Weralt B@%\%ﬂ%ﬁ%ﬁ%\z u&

S 301 QCNVESC - ATVl HEALH (@]
AR GRS FE 903 A essPlilh Jpan paplogin, aan FisH, husnan
undertine. Neutralization oj 'TNF-a-induced
Cytotoxicity The ability of the domain anti body
construct Conpound 170 (SEQ ID No: 11) to neutralize
TNF-u- nedi al ed cytotoxicity was assessed using a
murine L929 cell viability assay. Serial dilutions of
Con'pound 170 in RPM rredr um vvlth 10%foet aI bovi ne

N\ o e~
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a concentration of 360 pg/nL, followed by 2.5xI0 4

wo %878%768! | s in 50 mL and 25 nL Actinonyci p. Bcajardor/000085

ng/ m., all prepared in RPM-FBS. Controls included
wells with no TNF (for determ nation of 100%
viability), no cells (0% viability) and a TNF-
astandard curve ranging from2 pg/nL to 4200 pg/nL.
Culture plates were incubated in a 5% COz at nosphere
at 37"C for 20 hours, then for a further 3 hours after
| he addition of 25 nL 3- (4

5-d) net hyl t hi azol - 2yl ) - 5- ( 3- car boxyntt hoxy

rth/I) 2-(4-sulfoplienyl)-22tetrazo(ium

g%@ PRER %th}ﬁe“@b%gﬁg é\r %§t€§§%%1g$ %@@gﬁ%ﬁg% glroev&th factor

LS Fdetbemrﬁbreuwagm“m!sfactar @F@Fe%)eﬁ@eulméqﬂbﬁgd growfh 630

SR it KRR 58 B, Bl 20 R ¥RR0F o

auqne:utemakm factogralahs (rﬂhlfya)oing(ctgnlpoumdrlm -3 GLi3nditcadubih- SoifL~

|b§cga§ﬁ i kbou}(él@g%\%ﬁ)fzg‘f‘% ng 'Qéé@a@h%h?m growth factor (PIGF),

Neldkmabliaizm d@wed)ngNFfﬂaOﬂaBﬁdﬁ’E@F)t badwdkipet pSS and p75
TNF receptors The ability of the domain anti body

GO Moo \edtei FOMER® Mk rofisRR&Y | D No: 11) to inhibit
bi ndi ng“%)f TNF- ato human p55 and p75 TNF receptors

| V. or binding assays. Human p55
\I@ﬁb&sﬂs’k{g&%ﬁ &%&%S&gn RI) or p75 (R 1D systens,
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Cat No: 762- was coal ed onto Maxi sorb plates
(mdeeseléfrlvenlyneijf) fEterds te a PEGHAL TR pHipody fopgtpucpwhich
%aww 1QYREAIMgiTifé AdubMantiodkgrddtion Sehdh Ihaldacliag (e.g.

oun r.an from.100 ng/ nL down
‘E{“glgp’?fa'g Fﬁ_‘gogﬁ’d%gqﬁ# %(5 ﬁ?f’g@f‘?}@pe% g’%fhkngcont rol)
were prepared in antibody d| luent (PBS pll 7.2, 0.05%
Thealinzip antiwslpemstrag ganiscaupied ine mpgheds kapwe ihg art, 1o
VIR ol @syf&abmm@mlwﬁw ﬁ‘ch'lé%u%@ﬂé 1BQ€%eﬂhlel@i@hﬂd L

bl ank cont ai ni ng FNQ iio F-cj
plgRdition T?‘&‘“ﬂ]f“c"’gﬁﬁf‘é‘?sb B%‘R'@Ffd%%“% Wl S bwtﬂwfﬂ %f‘l‘}r‘%‘@““‘m
Wah ®c @b‘nﬁlﬁ\ﬂ@d‘ ﬁaﬂudlﬂ%@@ﬁuﬁg dn@incRida,Hul Yot linthod fo sirtaightQ® Branched

t.h t {1
 StaB P S e B St En TP RO e AR £ o e 1
RBBranthed péty e daicia ach HomerordctaspolpsathaRBS. Pradfaeed examples

p%%&ﬁ?cti @m%g%mtﬂl ff KeevsjseéMn tr'e %Q&txmx ncWﬁé %__Lra?ght E %mchcd

m nutes at room tenperature.
vehaini paty (Wiylanp glypt i (REG) 1oty (rpidéne ishso o polutyvinyl alcohol) and

13&/VI NEs @diHERFoMR tRer A, dﬁﬂclémif?yrdm&ﬁéaah&tmﬂalp%xﬁ&fs for
each concentration of ound tested along wt

oS 1 e dpmaip|ntitpdy E%qu fnglude pbstipitgd EEﬁ/a@dt'W%
| REHOS R callehOgRIe maﬁ@tywcauﬁmg polyrm llh’metlEQ{vhﬁH\bd'ﬂlg)c used in

washi ng of -the [ edq anti

TR i P BE S i Pty R defhed: gl caske: sl
aderatbr ey brds whidamhﬂabkmiycdgnisuﬂmpctson e&iled wetlhbk aand

i ncubated for 1 hour at roomtenperature. Foll ow ng

V@%%ggne@@% gﬂedmfurﬁphmwnﬂemﬁ b@%magd m@?etdohﬂg,

was - a de i n anti body | uent -an
| #ﬁ‘:‘b‘&fb(t“@b““at’t ugs Methefpwigh ap &l rowgn hhomgt ‘The frs step n the

' \/‘itﬁ%dn‘?ﬁ{#]:@ﬁnr\ﬁﬁﬁ '\gcﬁ{r h@ RGB! tmgdo_ﬁM% :ﬁMB@Jyr c%ﬁsﬁnldct of the

(I'nvitragen, 00- 2023) stop
afyeafionis °ﬁﬂ'?5é‘§‘“°%§‘8? syt ?f@asa?wag %P’é(’tpﬁlé(ﬁwr hy
r@@eﬁ%fﬁl@ cBhtafthQ (RHRSRL HYu, Pﬁhaﬂ@dy; EEGHpoBARrsi® altached to

CleaaRtogy e 0 prreesean e AR B omers o

non-specific binding (no TNF-a) was subtracted from
each absorbance value. The results are indicated in
Figure 7 and show t hat Conpound 170 prevents the
interaction of TNF-awith the human p55 or p7S TNF
receptors. Binding of cell-"hound TNF-a Anal ysis of
blndlng to ceII-bound (transnenbrane) TNF-u was

Y A ISP~ N~ A I



cycl es were perforned, each conprising, ccntrifugatiop
for 10 mnutes at 1000 x g and fes dpensi t of the

woei7/oed7Bet a xPBS/ 2% FES. Fol | ow ng anot her PCT/AU2007/000085
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eenffiiugation step the cell pellet was resuspepded in
100 m secondary anti body conjugate (Anti- human Fc

FI TC conjugate, Sigma, Cat. No: F951 2) and i ncubated
for 30 mins. The sanples were then washed tw ce as
descri bed above and ceil pellets resuspcnded in 500 m
PBS/ 2%-BS wi t h5 ng/ nL propi di umi odi de (Sigma, Cat no:
P4864). Fl uorescent staining of cells was anal ysed on
a Beckman Coulter Cell Lab QfAnta flow cytoneter and

dakRnVRsS ThE @f:@e‘i&&dd Wiin@ SesIiaMah be FEH& Lﬂhﬁg & Ganbe
indicated in Fi and show t ound 170
@%ﬁ?e33|

s EuginPse] g e frfiuip gomyiRget o pg NSO 27D4
cells (solid black I'ine) shows higher fluorescence
i Regyhsipg yf thérdomain mgibedyanotstsips of thic giveytion sty \pp @ecvenptished by any

OB b ¥ I plamold RO PA oE it B o
e meecélsql Rele®o A8 Litid PEG anay SE@tachedNe the dpnainentbady @msmﬂtl cnrhcr
Ugiod) Né%)pl?y s@mt:&éﬁh%meeﬁ %ﬂcrl@@%?ité v macﬁ Kt??d\%{?yrén@ bfcol

and hods. Bri ef
glUvRtRp i dsterifrsia D@Y ade ﬁf@bdﬂ%%?é&”ntr&q; E‘T%Ppﬂéa Fyrder Sys.
CD@&DsM el &8 elmﬂ Irderh Y. HERPI 68 eNg.aUD4 0d)s31ouUef

SPEEh e PR R Rl Selihs ADR bR

( Begpancdaacapylétadnand resi stant cells were al | oned
to formcolonies in 96 well plates. Wen approachi ng

cont Lyé@np@r atB I?oIﬁ:Gle %f_?c%fr@ctfyrt@%mg b&i@ thsiiQesadt proteins
well| 'plates, T2 d then | asks. Once over

C Bihous aminteryering W%weloa*eqr%ﬁa?eﬁ MPEfp pbichiopypdicedhy e
C HHobMic&ioh bf 53;;2:5neﬁrdx§ PM?MEiletfd ga@krb‘( MBS ) sl tr@#lch@mdb

nNsSi on rO\M: ove SU C t ures
S HRBSRE Bk p Sl Qi P s Er MG el Rl elor s
f tis@re attickoddh tBAnfik ERGHITINE AhainVedbivh DIEGs ]ifhbilné‘[iblycﬁibrlene

d throu
aEIER R PP REEE St e bl VR £ e
welyeol preatdeic tredng 2, partufitosdotitape slihopyl@gpupss of t he cel |
lines to the next stage. Thus a Lthe 24 well plate and
EPdJy&hﬁEde%mST&SMﬁﬁ f‘[ﬁb &Sékfta&tea@@ﬁo@[n@ dsigd & wzﬁw aﬁﬁﬂé‘r&ﬁe nts
wer e ne ea were allo
o sy P R s TS S e Py e B s Gompeine
EbdI SAhyiekghaolde pmteudme Gratein-podaeripyienc klfcolrcohipgetssviatein the

PN b 5l 153 o S0 b8 gy oo
evfanruams with mmwupchomh c@tf\él?@&fs@dmbaﬂﬁmmx@tamrﬁ@ aetiyated with
as §e&ﬁ%ﬁﬁﬁn@fﬁaﬂﬂ‘i¥1?¢ﬂ’b@ ol 994.&%ro£599396n5%' 1b£E. L0t ai ned

were between 700 1g/L and . Alead cell line

wiEmRPhsnpIEasbRIete; apd i Nmswgwe a@@s eétnéﬁl'b?fo}f additional

eyaldiatidran) y'cBl damub&than a&@:ﬁdﬁ oﬁ@rﬁils@'e‘f RPARBLIRE Bolydtikne glycol
se arate ters vvere run over

1% rﬂ%felg" P ﬁ%@w@ iy é’oéhgw X ”i“’rf‘é‘t‘? closiiF 8hwiigh iy fporporated
Ordgren bg rdf@encbat ch process based on the protein-free
CDCHO nedi a. The resulting nean productivity of the 4

fer K .t s A P

ﬁ‘n ﬂﬁﬁ{cgf;a{g %tfe}d@? %Iﬁ§(gﬂ‘mtgg HB%%&%@:; !I;}%(ntnﬂ% thﬁ idaIH%USI t:mtzbody

r e}y@wteiﬂ chenk direﬁlypﬁ odu@thylmctgyycplr\éw bysiot sesidesr dn tyggdndsiper
L&@ém&mm&%om pl@semﬁvcﬁb&p e & L Aleb%qy Léhsuct R L@Ma
fermentation is L)" The orat ory-scal
fepnepters used mere deS|gned to n1n1c t he
fermentation conditions found in |arger scale
ferncntcrs up to 2000 , hence the lead cell line is
expected to be suitable for commercial scale

manuf acture. Indeed simlar expression |levels were
observed in a 200 L fernenter. Product harvested from
the 4 \ 10 L fernentatlons of the | ead ceII Iine

o Y A =N O ST~ 1 I~ 1 e\ L LY e 1
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nol ecul ar wei ght of 2 subunits (2 x 38.058 76. 116

kDa) each of which also carry a biantennary core

Long scr uRCT/AU2007/000085
hal f-1ife in non-human primates Conpound 170 (SEQ I D

No: 11) was adm ni stered subcutaneou-sly to cyponol gus
nonkeys at doses of 0.5, 5 and 50 ny/ kg, and bl ood
sanpl es were taken at 0.5, 1, 2, 6 and 24 hours then

at 1 day, 2, 4, 7, 10 and 14 days. Analysis of these
.sanpl es for quantitation of Conpound 170 | evels was

pei fornmed using the anti-TNF ELI SL net hod described in

Exarrpl el . Elimnation hal f-22i fe was determ ned by _
t he | n 70 in. N
e&%ﬁi ég' P%{‘v agystgx){%cagtﬁe o gnpér)]ag 9 O};Iﬂehnglr?u#u!gﬁélﬁ% Pre-exlst in the

1 m;usnce,lc@ug blq@drtesl lvsaacoa:mrfcmg atceetﬂemm%uenglﬂ(gexamgllcabu C-
n?é éﬂhglﬂ* Lm: @(ﬂ'}ldn? &tﬁ?&\aj <]nl1 ik V\{%rn]a&gﬂl)g at g_a’ém%@ q\el"@‘% 13 the

orn's were ca at ed. oun

adrinpingnigiodyl camytrych equid erfacilitated viee dinulpgigle hpnded CI?F%‘UGUC*‘ as

smu&&%wggj@gmmtmlo 30 and 60 m nutes, 4 and 24
hours 2, 4, 7, 10 and 14 days. Analysis of these

f t t 170
5 Pt e ehetane e SRR o B s PR e
E)havmidémfhnal Bloieninatréaotivepaduips piefeat hasinde pemit intecictipn with ‘
a%‘ S&ﬁt‘%&«ﬂ@&é tﬁé’&lgg\ Ofn I%HM}M}QLL!' dQcliftabDRRE ¢ Such derivatives
ntravenous admni stration
annc‘éqdle - litwlmwhu%mmdp (Tﬂlés)olﬁt'mfe& supginipni¢it propiopgis polymers,
C %}1& Hllmg&?bscﬁétmrr@z@h@e é‘xit?&béh By ﬁﬁlbﬂnﬁd@ﬂ?ﬂuﬁ%elg{a thiSEPEG

nmanuf act ur e QWP standards was eval uat ed
. rﬁ""é’ﬁ]ie’ﬁﬁ?“ eimeprmelprylop ok iteb*redw%w&}eé%n muftigls FEGR@gties are

S beRény i} did@d @M¥md¥pNkeys admi ni stered single doses of
Corrpound 170 at 0.5, 5 and 50 ng/ kg by subcut aneous or

| %L ?e‘eég[b%g?%uhgyé emAL, RAY ¥ S t\&%ﬂé@ﬂolﬂ?& e?a}ﬂ&cﬁfdfr ?lg?o the

rela treatment W th

s PG potynrr er wackypilteched lrRERAYIR o Hinkst 'T@leﬁdhg e of organs

was undertaken and no effects were observed.

Eqwakiad ém]}dﬁﬁﬁha{llﬂl tic@peatiortan c BithEtayyeSifa0d DA g 60 KA, for

" st P R B Pt Pl kS by G A Y BB, 301

adml 60 sderd@kDa @da‘y)rhﬁxmingus tntorakeen SO Ee nyd 60 Mygihu polymers
ffy Cuik 55
oA s e8RS0 b Bl 0502008 Ry o
hééﬁdtedlc@lgymlﬁépfi ni cal chcmisu y, body and or gan wei ght
and nmacroscopi c i nspection of organs foll ow ng
N&E § HPAYr. embbdiQid e Hi tlo:hhﬁﬁ@bﬁﬂjddin&&mﬂ@c@dmg msme mt aspcu may
{ g’f) Ht%}f‘?’ls%goﬁ 8re ex%&gl?;hé u&o H\rlv‘ubn?dérﬁc[}g?n {éﬁ’ oHlbOéxg) rnners, hetero-
escbxhatuttmmephaslmglmf orgdrihete®s ot o enugtimana | Mulvimeddation can

a?ﬁ"%ﬁ%‘eﬁﬁ eért{}&ggdv?m .%Fﬂ-lug t lﬁ&{ %;é ﬁ‘%?}os eg:%xg@?gfgd Xduygi ?eldted to the

f s kelhe hindiee Rifipisies ofdhe myléipls bindingffiesct s, acr oss t he
w de range of paraneters, related to the t reat nent

vvurt Dfifd0 AP EINEE HvVEhtivEpevioRsahi@thcebadl dbmy@&@u lcahprmfgehhy

di | Co 170
e e U by S RS e o st tosner

I a@th @-phahaemticayly pessplide sarricklve8uendni tors report a
range of respiratory and cardi ovascul ar paraneters
d| u ] ' -
A Bidplec A 1080 HA0EN ) RARRSEY frt AL, Dpei o Bl
C wmmputxmmm “phingebpasns ipiieddBhitrrtion grlaying agents, and
Expressi on Conpound 170 (SHQ I D No: 11) in preceding
exanpl es was produced in manmmal i an expressi on systens.
Functi onal Conpound 170 was al so produced using a
bacterial expression system The am no acid sequence
for Conpound 170 minus the signal seqguence was
backtransl ated and optim zed by GeneQotim zer(tnm for
K. col i expreSS|on and synthe3|zed de novo at GbneA«t

— s o - o s . e~ A P~



generating a vector ready for bacterial expression.
TOP10 cells (Invitrogen) were transforned with the

woeai7ms7dly t he heat shock met hod and gl ycerol sCo@000f000085
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singl e col oni es generated. Induction conditions were
0. 002% ar abi nose (Sigma; final concentration) and 4 hr
i nduction period. Conmpound 170 protein sanples were
generated using the osnotic shock nethod as detail ed
in the pBAD bacterial expression system nmanual (
lavitrogcn). The BCA assay (Pierce) was used to
determ ne the total protein concentration of the

sanpl es. Bacterial |y-exprcssgd Conpound 170 was

aﬁxs Eg e\g?j];tggri %}I.\ ndl gonlﬁgcéx lgc TNFW@ E 3 &%lb}-éﬁr §§°f9}‘803°‘ﬁ§ LLQ%QBble
peauciadudanna obmoteem waler, salinst ;élmnh@tp auﬂi@ad foilingd dergrose glycerol,
bgg%ng anrﬁ B Ebd %vpe‘]laeéé bu&{xgr% l%fs %M@rﬁp&sgfs@t wll be preferable to

expr essi on 170

EN @@A@@@F@A@o&m&a@
d th ition. Pharmaceutically acceptable substances such as’
gﬁ@g@‘&f T A T A G CAGECCAT TCAT AGCT AT CTGCAT

T@ipAFmounts of auxiliary substances such as wetting or emulsitying agents, preservatives

CHGASGRAACCCEECAAAGCGCCGAAACT GCTGAT TTATAGCGCGAGCAACCT G
GAAACC

P SR R AT AT TAGHRTGARC
AGBIFCE GATIFSPIEOEAEDIPATHAT ToathEondGadtaThoney.

sjons ensious, tablets, pills, powders liposomes and suppositorics.
AL G}%B&IM%CAAAGTPC{;&RAT AAACGOGT COAACGCAAAAGCAGE

GREfetakly, the composition is in the form of an injectable solution for immunization. The

%S_}?EC}TﬁgAQQI H el bV dab el ekl A0St (hdd ol T peHoRALRIGT G
T erECEEAACOGAAAGAT AGCCT GAT GAT TAGCOGT ACCCOGGAAGT GLCC
TCCCTC

%

GTRECBATCTEAGBEATEIATATCTOES AT epd TR TG PEeAT

%%ﬁ'ﬂ géo%agc The com osutlons can be formulated as a solution,
‘ GAAGAACAGTATAACA CCTAT

CoFm@iulsion, dispersion, Ilposom«,, or olher ordered structure suitable to high drug

GE&%%@CH%W&M@%GA@@%W@M@W&%AW

mmmwm%wmwwmm by
LOMACEREAGHT G ATALCETBOOECCEAGIATRGALEGAACI®BUNE

erneontreny
N e R S a0 AT P B e R P e snfitlg e

- TGEGARHed sterilisation.

AGCAACGGCCAGCCGGAAAACAACT ATAAAACCACCCCGCCGGT GCTGGATAGC

G amposition may also be formulated as a sterile powder for the preparation of sterile
AGCTTT TCCT GTATAGCAAACT GACCGT GGATAAAAGCCGT TGGCAGCAGEEC

Ama@le solutions.
TTTAGCTGCAGCGTGATGCATGAAGCGECT GCATAACCATTATACCCAGAAAA_GC
Cﬁ%@ﬁin@fﬁﬁ&ﬁ@@@&ﬁ@'ﬁ%@@@&g@iﬁ@ (’%Wlm a oppeet gel widt

aci %f%%h{%g%@é{%%\ ded; %@Qsdopal\pummﬂél &gﬁ{%@ ‘PcHng}&ﬁcimYS

ASNLLETl implants, transdcmrﬂ palches and mlcroenc'\psuldted delivery systems.

SHERER e R R el

eNaeemanplyprtipesters and polylactic aci

EVHNAKT KPREEQYNSTYRVVSVL TVLHQDWLNGKEYKCKVSNKAL PAPI EKTI
SKAKGQ PREPQVYTLPPSRDEL TKNQVS] |

1TCLVKGFYPSDI AVEVESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQG WFSCSV" | HEALHNHYTQKSL SL SPGKAAAVDHHH
HHH (SEQ I D NO 62) In vivo efficacy of Conmpound 170 in
a human TNt"-nediated nmurine arthritis nodel The human
TNF transgeni ¢ nouse |ine, Tgl 97, shows deregul ated
TNF expression and devel ops chronic inflammatory
polyarthritis (Keffer, J . et. al. (1991) Transgenic
n1ce expreSS|ng hunan t unor necr03|s factor: a

N LT . I Y 1 Y T s A AN~ =




(swelling, distortion and degree of novenent).
Substitution of Cys at position 114 in Conpound 112

woesurlosz78n i ncreasedpr ot ei n expressi on ConpouRdT/AL2007/000085
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(SEQ ID No: 59) is a nodification of Conmpound 170 (SEQ
I D Nb: 11) which contains a cysteine residue at
position 114 instead of a serine residue which
ispresent in this position in Conpound 170. The effect
of substituting cysteine 114 for serine on protein
expression was eval uated by conpari son with Conpound
170. Multiple cultures of host cells transfected w
gene constructs for Conmpound2#12 and 170 were assayed

¢ . Tty
& Sho Rirlh Sl BEPASTR B} ot bl ot ol e
odomain amibgdy eongtquct MAy by ¢riclopre imp pard oF stlediebgelpgyrospnils,
Slébljn#r@ged Beolthifforlo nu;\«asm{eu Hﬁ&ggsﬂtm@saﬁje&me@nd/ or
I catl ons may e na e tO the 1nvention as shown in
eci f b i out de a t ng from.the
AR e e A L A A R

Théminisasintwil Bbﬁﬂnl’mmd sorsmxeskillddd mf:mﬂe to be

conS|dered iu all respects as illustrative and not
r %ﬁ%ﬂlé ac%d@o&ndb'%mg&lm&n&%dl RO RN SntpdGilion. The
human -TNF-a, the construct conp r|3|n%
one or

( dpmgin afe}rbaﬁw&m%wbe( @p&ﬂym%%wmb e cpgdmipiaered wi
TNFméJadd&mal ShePmpelitic agaltmgn GRHIECONRD, rSRAYEMGRheQ1R)] afent that

r eavy chaj.n co gi on seguenc
ity Bop s ol ogies Rt S phSge S 55 iokincs or
re&ldm&agmMHEM£JAh&ﬂmﬂmnmﬂnﬁyedmhmn@ﬂmwegmmmasmqwence

ei.ther. r Jingl e am no acid
%%é r?ﬁﬂ"% F%ﬁ I“%"Hg(%3%§elne resi due which
nornally facilitates disulfide bond formation between
héanaiet e ampgr iy e 8 dhepmatiqally sitfectivgaumpyiggr prophylactically

a@ffbdﬁo@iMnmn&tﬁmmﬂcmbmmnﬁ@cmmermdeuw r2ihBrabdiBcally
I n const ant uence

n_or te heav I on
n0r e AT adn S G SontercEd HgeiaB Lt han

I ﬁbc&smf!/ummmaue tﬂ’d’k&sdﬂl’[ﬁd:rnpe&m ekt VA pmoptsidctiedly affediveamgnt
t Qef%l § gon 1 aglgmgkfgcéxgreﬁag ﬁ%sgg aﬂd P or p@: lopgatt tﬁm? r?egg%gﬂ qg acli]llcve the
c dogined wshmhmlc Teorle lidqaﬁe B thylmue doseds adffigistdigdti cerbJ ect prior
2 bhpteaAnsh oA s BEE ‘?l‘iéjﬂr&glyhgtzc@xll?émcﬁvm‘?&ﬁ{ Hay Gess than

human or prinaie heavy chain’constant region sequence
hdﬁﬁhﬁﬁhmﬁﬁbh@ﬁ¥§ﬂ3%m%mﬁonaln conpri ses not nore than
a single residue. 5. The domain anti body construct
aa&mmm% Agpettpthapisaan@vaition paividss flor the ude oﬂﬂ&nhhﬁmtah&‘body

%%%"?_ﬁléﬁ:ﬁ!t&'e?&% éﬁ%glq‘gkhﬁol%'ng nhlg 'Zimg[?o%n%p% iifoh for

vdﬁmmaghWBuﬁﬂﬁéaor i solcucinc and Z is absent or an
am no acid other than cysteine. 6. The domain antibody

C GBSdxhMBIE, Lﬁ'@&ﬁﬁﬁlhﬂ?&ﬁ T‘NF Ehckhain a51t1l961§k%h4’t‘m& deSordiag o8 iBGtion
Z 1S serjne. domain antib %.construct

aEROedTe 96"% HymahENBfi T exprle 40 4 Riolgeig S7maplR shehe gpapm or
C prRAA @y aaﬁnwmmogdmbmhgsay, h&awydmvym@ihtkea Rradninosorbent
varl a

<o LB PR OGRS Rl PR ERB R e s

I egharlT{CbR)miia wlitgdy sesoenseod ity thd ifvemimaaiNeasitged id

DAL HARL5 by R b A AR 4
Netmxya;ds Ww@ y BEGabIDsitaB)e, and AduNSABMBT-HSBEQI ND o
NQqi4hay 8- The domain antibody construct according to
cl'aim7 wherein the CDR is CDR2. 9. The domain
anti body construct according to any one of clains 1 to
8 wherein the domain anti body has a sequence sel ected
fromthe group consisting of:

DI QUTQSPSSL SASVGDRVTTGCRASQSI DSYL HWYQQKPGKAPKLLI YSASNL
ETG
VPSRFSGSGSGTDFTLTI SSLQPEDFATYYCQQVWMRPFGFGQGTKVEI KR
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(SEQ TD No: 7); DI QUIQSPSSLSASVGDRVTGGCRASQA
| DSYLHWYQQKPGK APKLLI YSASNLET GWBRFSGSGSC/ | TIF

wOLT1788ta@PEDFATYYCQAVWWRPFTFCQGTKVEI KR ( SEQ TDr&D/A%)2007/000085

DI QMTQSPSSL SASVGDR

VTl TCRASQSI DSYLHWYQQKPGKAPKLLI YSASNLETG

VPSRFSGSGSGTDFTLTI SSLLPEDFATYYCQRVWW\RPr ' TFGQGT' El KR

(SEQ I D No:9);

DI QMTQSPSSLMN ASVGDRVTGTCRASQAI DSYL HWYQKPGKAPKLI J YSASNL

ET

GVPSRFSGSGSGIDHTLTI SSLLPEDFATYYCQOVWWRPFTFGQGTKVBRKR

(SEQ I D No: 10); D Qvr QSPSSLBASVGDRVT GGCRASQS

ﬁé@*@&@ﬁf bRk hhg DS hEE¢ according to the mvention may also be
GIDFTLTI SSLQPEDFATYYCQQUWAR PFTF KVEI KR

(@EQ()M@EMI‘Q’?‘} ﬁ‘OIDﬁWgSE:S! humam such as non-human primates

B AL SN

(RS TR bNcaty Bie bovine.
DI QUTQSPSSLSASVGDRVTI TCRASQSI DSYL I—N\Y(CIJ(PGKAPKLLlYSASNL
EiE avRBRRSCEESGHDRTIR Thtdsd VRIEDEAL R3OAing to the invention may also be

e uence
MF E‘?%t i C§F Wt(hg‘%oqnlé Q%S a1 hgéﬂelblézgﬂe ndcévg 10 The
domai n anti body construct according |o any. one

cn e apRs i ivenflqnpEovides p aiethad fE LR ing WPWﬁcktWel ised
h:byl’l@\ﬁlaﬁ wgrmmwhmh amQﬂhm&Mbjéuf aﬁmdﬂsmghmmdt@mg fd esubfoch

rmat i et ween heav n anti bady chains is
R R e R R P RS e
anti body construct according to any one of clainms 1 to
14 digpréprehpragterised bijanandgdifom atiyitp isiiatended reinefudp fissases and
ERkP SIS TER (RRGE A BlatenddbMNaNF- él-gba subfet s-m&ﬂémi lﬂc dlsorder has

anti body construct accor di ng‘ any one of CL :
1PEeRHHOREIIN G Hds THREEART PrEgT b FesBRBIIS 08 gt %ﬁ’i‘éi“@"@’ of the
deeRdan r AfactbewBith @a%budeftta Wakentng of he d&emue rmmﬁmy the

The .do
c@ﬁé&( ﬁ‘&’f‘*"éqé%'[‘)’& |"H mi‘H a“i“‘ﬁ%“l“és ?ﬁﬂa ** gf’ﬁ’“&‘h egr comfiyfing of
GuBardloarmnnisilaneataty diseasi s@0i%indeting seplic shock, brelowatpusbonke

@men % {’16 gg bésb i1 Q)M(., }hgl&c ﬁdro ? fu\tﬁﬂﬁngget@%eﬁsea%gagggy
Gh@nwwéurﬁm&névcaﬂe prehsigis, r%wmbmrm@aw rigkvigsing seapddifise

S§iberfiP8 Sdiothe FtokBriYQ mﬁﬁ*ou%thﬂikeal‘f@whﬂg@méhgw

construct according to clai m 14 wherein
CHY HEHE Fbelss-quigiupunedyveigs sarisimerghiseid "‘i‘%"%‘@&‘ﬂ%’ﬁ@é’me
si@fladhu@stbly coilithintof (ke Me; Mdludihhmadile dégiatiora tiditROEYhget’s

t t di t
CBRR BRkp GS AR AR Brtie R g el S G o Euch 8 B0
fwaednbary o BEQIIDZMNA v&Sus KL d_ls'Ehbe wmoed groveth bl Inexdstasis, hematologic
CPIRHBE 255049 PR 40 ARG iy a0 B
shvckflyng, phrpric SEQOEDY Milu@Biatoly d!%emeptdmnmrmsaamdoa@@wmomn y
%ﬁg&‘i J g hh@%%ﬂhxﬁ&at%% okl dﬁ&&%&&&hgcmm G2 and

domai ns are at | east 98% identical to the sequence
stagerdliye elitisiPatgio disprdRriy; @3gest G heqm Biilyigivgisenas dispiderg yncluding

cw@ﬁlsrtgq{.gea&cgm e BarleRti& li@aPmbed b QisBrdb N ScehiFld n@RGks
CH3 dopmi.ns are al | east .99% i dentical to the sequence

ST PR febpe A rBrifgT sscasspperiphwal JETrar T YA eRdgrs such as
O.Qmﬁéa[ ht@bu@s:mgxdmnﬁ disQurindyesensOfcp&@iolnjvky dddifletrosis, keloid

ﬁ% %?RI or, at |east one framework tegion is
ﬁﬁ??%ﬂ’ BMTWﬁ?gwgmﬁﬂklgen bi ndi ng. 21. The domain
anti body according to any one of clains | to 20
wherein the am no acid sequence is at |east 60%
identical to the sequence set forth in SEQ ID No:l
1.22. The domain anti body according to claim2 1
wherein the am no acid sequence is at |east 80%
identical to the sequence set forth in SEQ ID No:l 1.
23. The domai n antibody according to claim 22 wherein
the an1no acid sequence |s at Ieast 90% i dentical to

o o o . r . o NN~ 1 P~ o A A
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5 24. The domain anlibody according to claim 23
wherein the am no acid sequence i at |east 95%

wodermosoaB to the sequence set forth in SEQ | Drtm/AlUR2007/000085

25. The domai n anti body according to claim24 wherein
the amno acid .sequence is at |east 96% i dentical to
the sequence set forth in SEQ ID o:11. 26. The domain
anti body according to claim25 wherein the am no acid
sequence is at 10 least 97%identical to the seqvunee
set forth in SEQID No:I 1. 27. The domai n anti body

according to claim 26 wherein the am no acid sequence
is al least 98%identical to*he sequence set forth in

FECpAckedNRty drefertd emTJaemcéﬁmue RisaAkd dhadieAeE 8y ﬂlh:ﬁé]x TNJF @
claim 27 wherei.n the am no aégg:se quence i s at &éﬁ
IOty e relapd f“é“‘t“ﬁé‘e%féﬁfd‘é% ot pgpliqyte ip ém'qtlng il
:brodia&loagm(ri] K@&od@ﬁoﬂmanmsbﬁmm aneos chamg et 1., CH i Vel Bgative

‘ rejn.the ac ce | identi.c

ol AR A RS vy,

andh & dehdogninghiibiely castod didagited haniyp, wodd b usefubforghetipy of

29 wher ej ' n C|ty
el Sl oAby e 0 4R b

whi ch binds to_ human TNF- oC wherein the 20 dincr

clebrselus i sPecigctomie i OB CPBRR > CbRE EHeRs S Uchefe corairings ' oF
t"GorAdikin@N il be fhdistRA b £iPly3fle mcmaan omealal emﬁdnc udeggamtep,
antlbody construct accors%%g to cl %ﬂ @

Y AHSPP & SRR ISR BBt B PR PO S Friincat s
B @epliofgioue oftkdaminty, Arperbodyeps.onst ruct according iu
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hemyslesrer conprlses an an1no aci d sequence which is at
| east 95% i dentical to the sequence set forth in SEQ
ID M:Il. 37. The dineric domain anti body construct
according to claim 36 wherein the domai n anti body
constructs maki ng up the honodi ner conprises an an no
aci d sequence which is at |least 96%identical to the
sequence set forth in S QID No:Il. 38. The djneric
domai n anti body construct according to claim 37
wherein | hc donmai n anti body constructs making up the
honodi mer conprises an am no acid sequence which is at
| east 97% identical to the sequence set forth in SEQ D
No:Il. 39. The dinmeric domain anti body construct
according to claim 38 wherein the domain anti body
constructs maki ng up the honodi ner conprises an am no
aci d sequence which is at |least 98%identical to the
sequence set forth in SEQID No: J 1. 40. The dineric
domai n anti body construct according to claim 39
wherein the domai n anti body constructs naking up the
honodi mer conprises an am no acid sequence which is at
| east 99% i dentical to the sequence set forth in SEQ
ID No: 11. 41. The dineric domain anti body construct
according to claim40 wherei at he domai n anti body
constructs meki ng up the honodi mer conprises the am no
aci d sequence set forth ift SEQ ID No II 42. An
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44. The isolated nucleic acid nolecule according to
claim 43 wherein the nucleic acid sequence is at
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I D No:50 or SEQ ID No:51. 45. The isolated nucleic
acid nol ecul e according to claim44 wherein the
nucl ei ¢ acid sequence is at |east 90% identical io the
sequence seL forth in SEQ fD No-.50 or SEQ I D No: 51.
46. The isolated nucleic acid nolecule according to
claim 45 wherein the nucleic acid sequence is at |east
95% i dentical to the sequence set forth in SEQ I D No;
50 or SEQ I D No:51. 47- The i¥ol ated nucleic acid
nol ecul e according to claim46 wherein the nucleic
aEXxAMPOBdnce is at | east 96% identical to the
sequence set forth in SEQ ID No:50 or SEQ I D No: 51.
4 nucl eic acid nol ecul e according to
ﬁhtgbﬂ%@ﬁ{r elgﬁs the nucleic acid sequence is at |east
97% i dentical to the sequence set forth in SEQID
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osteoarthritis and gouty arthritis, allergy, multiple
scl erosi s, autoi nmune di abetes, autoimmune uveitis,
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w@owi7iostees pi rat ory di stress syndrone,

di sease; tunour grow h or netastasis, hematol ogic
mal i gnanci es; pul nonary di sorders including asthng,

chroni c pul nonary iinflammuatory di sease, pul nonary

sarcoi dosi s, pulnmonary fibrosis and silicosis;

i nfl ammat ory bowel disorders including Crohn's disease

and ul cerative colitis; cardiac disorders, congestive

heart failure; vascular disorders including Wgener's

di sease, giantcell arteritig; i nfl ammat ory bone

di sorders, centra! nervous“System di sorders such as
Oligd Sytreiesis khd CldnBigdae Acpptdr Sag@reate ner vous system

di sorders such as sciatica, hepatitis, coagulation
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Oligo annealing was performed by incubating oligo pairs (300 pmol ,bascd on scquences
shown in Figure 3) at 95°C for 5 minutes followed by 65°C for 5 minutes and then allowed
to reach room temporature slowly on a hot block. Ovetlaps werce then filled in during a
Klenoﬁ reaction in the presence of dNTPs. Molecular cloning of the synthetic double-
stranded DNA (dcrived by oligo annealing and cnd filling) into the acceplor variable

region scquence was achieved using standard methods.

Affinity Maturation

The marmoset CDR-grafled dAb Compound 145 (SEQ 11> No:7) was affinity matured by
constructing 14 separate librarics, each a diversification of the sequence of SEQ ID No:7 a
a single amino acid residue. The selected residues arc shown shaded below.,

DIQMTOQS PS‘SLSASVGDRVTI’!‘CRASQ§ B YQQKPQ:KEPKLLIYSASN!LTG
VPSRESGEGSGBITLIISSLEPEDFATY YCOQRWRPE IFGQG TKVEIKR

"The scloction was based upon residucs in CDRI and CDR3 that are known o be
divesified in the mature human Ig repertoire, and framework residues that have been
observed Lo produce functional proteins after mutagencsis in related dAbs. For each of the
selected residucs, complimentary forward and reverse PCR primer pairs were designed
with NKK degencracy, and two initial PCR reactions were performed each wilh a single

SUBSTITUTE SHEET (RULE 26) RO/AU

shock | uP@I/AU2007/000085



<213> synthetic <400> 5 Asp | | e d n Met Thr G n Se
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Asp ser Tyr 20 ' 25 30Leu H s Trp Tyr G n Gn Lys
Pro d y Lys Al a Pro Lys Leu Leu |l i e 35 40 4 5 Tyr
ser Al aser d uleu G nser d vy Val Pro Ser Arg
phe ser A y 50 55 60 ser G y ser G y Thr Asp Phe
Thr Leu Thr | i e Ser Ser Leu G n Pro 65 70 75 80 @&
u Asp Phe Al a Thr Tyr Tyr cys G n G n Val val Trp
Arg Pro Phe 85 90 95 Thr phe @ y G rt @ y Thr Lys

val G ul i e Lys Arg 100 168 <210> 6 <211> 324 <212>
DNA <213>. SY. <400> gac t
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ACamBRktidal of t]fe&tl“ﬁrhﬂy&nl@cﬁlﬁm§aﬂwsﬂ' Miiond Gf Q&uﬁtﬁmﬂtﬁwmﬂhﬁ 173, pleldcd

Tyr P o d L a.Pro

énﬁrg':%]?dg'é h§“ pﬁ’sex Owncému{hﬁ'H%’é/%yjro%xé‘fuyﬁ?%yser
AlGprighvendSHIs; BEQ IBON0S®)Y.60 Ser Ay Ser Ay Thr Asp Phe
Thr Leu Thr lie ser Ser Leu Gn Pro 6 5 70 75 80 du

Aspiregipea Thr Tyr Tyr cys Gn Gn Val val Trp Arg pro
Phe85 90 95 Thr Phe v Gn d y t hr Lys Val d ulie

ﬁcﬁ&t‘%v"{%ﬁs & %gaai?llgglc'? Ui% 1‘11%?1813]69‘,1011 gauant of B]:lcﬁgllwmc maintained
in logarithmic growth phase in CD CHO media supplemented with 6 mM L-glutamine
(lvitrogen Cal Nos, 10743-029 and 25030-081), Culturcs were incubated at 36.5°C, 10%

€Oz and shaking at 140 rpm. 24 hours before transfection cell mumiber and viability was

assessed by irypan blue exclusion (Sigma Cat No. T8134) on a haemocylometer. 8 x 10°

_ viable cells were pelleted at 200 x g for 5 minutes and resuspended in 8 ml of CM25 media
(Lonza Biologics, UK) supplemented with 10% heat inactivated diélysed fetal calf serum
(Invitrogen Cat No. 26400-044) and 6 mM L-glutamine. Cells were plated out at 500 pl
per well in a 24 well plate and incubated at 36,5°C, 10% COs.

3 hours before transfection the media was replepished with a fresh aliquot of 500 Pl CM25

media supplemented with 10% heat inactivated dialysed fetal call serom and 6 mM L-

‘ Glutamine,

Expresvion vectors

" Gene sequences for Compound 112 (SEQ ID No:50) and Compound 170 (SEQ 1D No:51)

were optimized for mammalian cell expression and synthesized.



<400> As pl i e G n Mt t hr G n Ser Pro se r Ser
Leu Ser Al as er Val d y 15 0 15 Asp Arg val Thr |

we 2007h8762ys Arg Al a s er G Al al i e ASP SePCTWWU2@0/000085
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35

25 30 Leu Hst r p Tyr G n G n Lys Pro Ay Lys Al a
Pro Lys Leu Leu | i e 35 40 45 Tyr s er Al a Ser Asn
Leu d u Thr d y val pro Ser Arg Phe Ser A y 50 55
60 Ser d y Ser A y Thr Asp Phe Thr Leu Thr | i e Ser
Ser Leu G n Pro 65 70 75 80 d u Asp Phe Al a Thr Tyr
Tyr Cys G n G n val Val Trp Arg Pro Phe 85 90 95 Thr
phe d vy G nd y Thr Lys val d ul i e Lys Arg 100
105 <210> 9 <211> 108 <212> BRRT <213> synt hetic <400>
9 Asp lie Gn Met Thr Gn Ser Pro ser ser Leu ser Al a
Z‘le‘&m\‘/’%d oy 1510 15 Asp Arg val Thr lie Thr Cys Arg
a ser n Ser lie Asp Ser Tyr 20 25 30 Leu Hist rp

Tyr Gn Gn Lys Pro @y Lys Al L ulje

sHhertraaghondiagaostalipddaath e dRfrautiicb fhragartace
SHTCARCFCRASAGRIAGGOPCECr BB T ASE I ACT TGRAKITAETATEAGC A RGCCT
P@@cﬁtfggbegmﬁdcge?%Tﬂﬂemmemgm@@cﬁg&G&?@ﬁGAm
UA&?I%“ 2GE %% ng A (%A@T hoBothadbpi@acddbedtdbreceT
Ar ro ﬁe 9(3j r%e& n(% Thr _Lys

RS TR CPCPACE T T AT AC G AR oo oA B CaoccaG
<A PREG RS A A ACHEEP ECCATITS AAGAGETEGGAE AGRACKBACATISITGC
G toEefrebeor&arcsencheucsstcaticacBescoatci@oyrrhricdéddraac

ﬁ?&ﬁé&%@\’:ﬁ&c?ﬁ&rdﬁgz@gg@ B Bah A @ RRGT L Befaifare

se r 20 OLequsTrcoTréanGn
B A R R O e e o I e
THRCAAACRPAGCGHCIRRRCAGIACTAGPATREC B CTAGLHICAIRETERICHICGTE
Phec@ic e ayc A AT cEQTERACEIC AL GERETAL AACTHIARASPE IR ACAAG
T@écéﬁé&ﬁ&céaim%é%ﬁﬁﬁécﬂ:ﬁé@'ﬁﬁﬂe@é@A}Q@G&A@éC@Q@A@A@Ccc
CAGGTGTACACCOTGCCCCCTAGCAGAGATCAGCTGACCAAGAACCAGETETCCCTEACC
TOCOTGATGAAGEECTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAG
CCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTG
TACAGCAAGCTGACCGTGRACAACAGCAGATCGGCACGCAGEGGCARCGTGTTCAGCTGCAGE
GTGATGCACGAGECCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGT

AAG (SEQ ID No:50)
Compound 170

GACATCCAGATGACCCAGAGOCCCAGCAGCCTGAGCGCCTCTETGEGCEGATAGAGTGACC
ATCACCTGCAGAGCCAGCCAGGCCATCGACACGCTACCTGCACTGETATCAGCAGAAGCCT
GECARGECCCOTAAGCTGCTGATCTACAGCGCCAGCAATCTGGACACCGGCETGCCTAGE
AGATTCAGCEGCAGCEGCTCCEECACCGACTTCACCCTGACCATCAGCAGCCTGCTGCCT
GAGGATTTCGCCACCTACTACTGCCAGCAGGTGGTGTGGAGACCTTTCACCTTCGGCCAG
GECACCAAGGETGGAGATCAAGCEGGTGGAGCCCAAGAGCAGCGATAAGACCCACACCTGC
CCCCCCTECCCTGCCCCCGAGCTECTEEECGEACCCAGCETETTCCTGTTCCCCCCCAAG
CCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTEACCTGCETAGGTEGGTGCATGTG
AGCCACGAGGACCCTGAGGTGAAGTTCAACTGGTACGTGGACCGCGTGCAGGTGCACAAT
GCCAAGACCAAGCCCAGGGAGCGAGCAGTACAACAGCACCTACCGGETGGTCTCCETGETE
ACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTA@AAGTGCAAGGTGTCCAACAAG
GCCCTECCTGOCCCTATCGAGARAACCATCAGCAAGECCAAGGGCCAGCCCAGAGAGCCC
CAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACC
TGCCTGETGAAGGGCTTCTACCCCAGCGACATCECCETGRAGTGGGACAGCAACGGCCAG
CCCGAGAACAACTACAAGACCACCCCCCCTGTCCTCGACAGCGATCGCAGCTTCTTCCTG



G u Asp Pbe Al a Thr Tyr Tyr cys G n G n val Vval
Trp Arg Pro Phe 8 5 90 95 Thr Phe d vy G n @ y Thr

woyeonoate78 u | i e Lys Arg 100 105 <210> 11 <PETAU3AE/000085
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<212> PRT <213> syntheti c <400> 11 Asp lie G n Met
Thr G n ser pro ser ser Leu ser Ala Ser val Gy 1 5 10
15 Asp Arg val Thr lie Thr cys Arg Ala ser Gn Ala lie
Asp ser Tyr 20 25 30 Leu His Trp Tyr Gn Gn Lys pro
Gy Lys Ala Pro Lys Leu Leu lie 35 40 45 Tyr Ser Ala
Ser Asn Leu GQu Thr Gy val Pro Ser Arg Phe Ser Ay 50
55 60 Ser cly ser Ay Thr Asp Phe Thr Leu Thr |ie Ser
ser Leu Leu pro 65 70 75 0d 8t Asp phe Ala Thr Tyr Tyr

%VECA@&A% VcﬁfGT%%&;CKA@A%&@%@CEE@AMC%T%&C@CI@E‘:%Gc
%Afég%%’@&r’“é%?c&%%‘CE’%C%%A%C%CWPG@%GW%CTGGC

RMEQSBQBDNOQI}A Pro Gu Leu 115 120 125 Leu Ay Qy
Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr

é{ie&é Qva&ﬁé{hkl‘:é?& thd ? e§@(’uﬂe‘5 iAW SRRE,Q K20k %%cn&"r
Val val val 145 150 155 160 ser Hi s GQu

S ER P ﬁvswbﬁ Buey [pCtpppatsilenygpuengegaring agigrequence
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u n ser ra va

SeiPRIsie 1o AR S Flerp ool ey 4oty Sgpraed ctoned
2 zAKIRﬁyt \ﬂf@(ﬁr (Glrhta@é) anyt SvefSytsledsyd by Hind S8/ KARNL digestion in
éé(l; a;?_pr%pnAFr TS trlcno Z&y g‘n?flger éﬁ%?xc B'éﬂ%nmb %%g‘é%g%g%ddl,e
ZHUOHBﬁOMaind Ty«rl’J%ﬂOOL@ap@htﬁlPr b"h@@S cyprepsian pec@rpEERR 4 (Lonza
\ﬁ' olo%}’é Iﬁ%)%gsi&n%ﬂ? d%é@e@zéﬁ a¥o pﬁ‘éifyla'r&llbsﬂ}g Eﬂ?f)ﬁ%xt’ﬂ%yalkalmo

ro ser
Vﬁ]os@a@sqﬁ%hg)@gg@pcs@% Ney VW@(EB@QQ, Each gg&eﬁvqgéllgmﬂ,wto the
d}ﬁépaImpEEw 4%&%&&%%&&&@&%’&% lale-FeUlgm mA&&:rm
5er Phe Phe Leu @|"¥ %z 290 23? %ﬁ\ Mo
VerpmggpiNo M2 By Lispnscyore wreﬁsﬁormﬂv e Rg! T
Qigm&any &Qﬁﬂe&ﬁ(bcﬁs'l.ﬁnﬁ&@en Cat No. C4040-03) and positive colonies identiticd
by standard techniques. Large quantities of the resulting.vectors (pEE12.4-PNO621 and
PEEL2.4-PNO521-5114C) were prepared by midiprep of overnight cultures using
QlAfilter midiprep columns (QIAgen Cat No. 12243), Vectors were preparcd for
transfection by precipitating 20 pg in 100% cthanol with 1/10 volume of 3 M sodivm
acelate (pH 5.2) (Sigma Cat Nos, £7023 and 52889 respectively). Folloawing a wash in

© 70% othanol, vectors were resuspended in 40 (Wl of T.E. pH 8.0 (Sigma Cat No. TY285) at a

warking concentration of 0.5 g/ul,
Trangfection

For each wansfection 2 ul of Lipofectamine 2000 was added to 50 pl of Qptimem I media
(Invitrogen Cat Nos. 11668-027 and 31985-062) in a well of a 96 well plate. In a second
wcll 1.6 pl of the expression vector (0.8 ug) was added to 50 pl of Optimem | media.
Following a 5 minutc room temperature incubation the contents of the two wells were .
mixed together and left for a further 20 minute incubation. Following this second
incubation the whole transfection mixture was added to a well in the 24 well plate
containing the CHOK18V cells. Cells werce incubated for at Icast 72 hours and

supernatants harvested, Supernatants were centrifuged at 4,000 x g for 5 minutes to pellet



Val Met Hs Gu Ala Leu H's Asn Hs Tyr Thr G n Lys
Ser Leu Ser 325 330 335 Leu Ser Pro @y Lys 340<210>

WQ20072%8167316 <212> PRT <213> synthetic <400> 1PCGAW26U7®00085
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Lvs ser ser Asp Lys t hr Hist hr Cys Pro Pro cys pro
Ala 1 5 10 15 <210> 13 <211> 18 <212> DNL, <213>
synthetic <400> 13 aatckcaggt kccagatg 18 <210> 14
<211> 18 <212> DNA <213> synthetic <400> 14 gttyrggtkk
gtaacact 18 "210> 1 5 <211> |S <212> DNA <213>
synthetic <400> 15 atgntttgtw acactgtg 18 <210> 16
<2H> 267 <212> ONA <213> Cal'lithrix, species unknown
<400> 16 gacatccaga tgacccagiBe tccatcttcc ctgactgcat

ot PRSI RSl Confit Aol sOaHRT f Bro ™ N
g 8gbCagiocnfd TATEBQADMNo: Oatvat @kgadbyTHE ELisat t gcaaagt gg
ggtcccatca 180 aggttcagcg gcagtggatc tgggacat at

t Ffaccat cagcag cctgecagect 240 gaagatgcetg
cg’fgc Plg'%ta ctgtcag 267 <210> 17 <211> 267 <212> DNA

B e R P 0RO

66 v RESGS GOETINBDCHASILIPEIFH T Y GOV RRFAFTFGQUI TK VEIKR VEPKS

S e

aygt VREYEY HYetd(RKRREE NBTOREGEVL T Y L HQD BILNG UK CEY SN ALP-
gg&:%&@ﬂs RhkEtREEMANAT PBSRARCAKALYVALFEOL RBFvRBAIAFANESNG

QPENNYKTTPPVLDSDGSFRLY SKLTVDKSRWQQGNVFSCS VMHEALHNHY TQK
SLSLSPGK (SEQ ID No:59)

TNF ELISA

Microtitre plates (e.g. Sarstedt 82.9923-148) werce coated with a 1 pg/mL solution of
human recombinant TNF-¢ (Peprotech Cat # 300-01A) in carbonate/bicarbonate coating
buifer pH 9.6, 100 pL/Awcll. After overnight incubation at 4°C, plates were washed 3 times
with PBS 0.01 M, pH 7.2) with 0.05% Tween 20, and 3 times with PBS. 200 pl. blocking
buller (PBS with 1% BSA {bovine sctum albumin, Sigma Cat # A-§647}) was added per
well and incubated at 25°C for 1 hour. Plates were washed, as above, and 100 gL volumes
of sample or Compound 170 standards diluted in antibody diluent (PBS wilh 1% BSA and
0.05% Tween 20) were added per well. After 1 hour incubation at 25°C, plates were
washed, as above, and 100 UL volumes of secondary antibody (peroxidase-conjugated goat
anti-human immunoglobulins, Zymed, Cat # 81-7120) at 1:1000 dilution in antibody
diluent were added per well. Plates were washed and 100 pL. volumes of ABTS substrate
(2,2'-Azino-bis(3-Ethylbenz-Thiazoline-6-Sulfonic acid) diamymonium salt, Sigma Cat #
A-1888, 0.5 mg/mL in citrate buffer pH 4.4, with 0.03% H,07) were added per well.
Substrate was developed for 30 minutes at voom temperature and absorbance read at 405
nm (reference 620 nm). Sample concentrations were determined relative Lo the standard

curve and were expressed relative to the mean concentration of Compound 112 expressed.



<211> 267 <212> DNA <213> caTlithrix, species unknown
<400> 18 gacatccaga tgacccagac tccatcctcc ctgtctgcat

wobrgi7agydsga cagagt cacc 60 atcacttgcc gggcaagt caCT/AU2007/000085

gggt attagc agctggttag V ctggtatca gcagaaacca 120
gggaaagccc ctaagctcct gatctatggg gcatcaaatt tggaaacagg
ggtcccatca 180 agattcagcg gaagtggatc tgggacagat
tttactctca ccatcagcag tctgcagcct 240 gaagatattg
caacatatta ctgtcaa 267 <210> 19 <211> 267 <212> DNA
<213> CaTlithrix, species unknown <400> 19 gacatccaga
tgatccagtc tccatcctcc ctgtctgcat ctgtaggaga cagagtcacc
60 atcacttgct gggcaagtca gggtiattagc cactggttag
cctggtatca gcagaaacca 120 gggaaagccc ctaagctcct
%ﬁgagt gcat caaatt taggaacagg ggtcccatca 180
aggttcagtg gaagtggatc caggacagat tttactctca ccatcagcag
cct cagcct 24 atattg caacatatta ctgtcaa 267 <210>
QTTﬁVQE?“QﬁgzﬂgDNA <213> cal lithrix, species
unknomn <400> 20 gacatccaga tgacccagtc tccatcttcc
c hghsibg ofithe ttgraid Gad) in thedagtic atibodoastwaoesults i a junction
9 g%&g&%ec@mgggﬁé\kﬁ A8 it t\%ﬁlt tL?lgr dth %@% & @urg'%ﬁg)ﬂgﬁgé Aoyl
gggacagtcc ctaagcccce

t hnanapttigy Ygteban tinag hﬁ@gs the age@teg&a@ i chalculated using

L 49028 Akt NPT RGP L0 S ARAOCHY ) Ahanced
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gaagat g ctg caacttatta ctgtcag 7 <210> 21 <211> 267
<9(1r2%1° 1kgy edragslpte {q ipgTEged %&l@ge {reRIERICnal o globulin
g p&pitie ec@@alc&sga%mﬁmaﬁmt Fiftiah (€ SHobl b6 higinGhJeddallg tdérdd dBgaby

ttacc 60 atcacttgcc gggcgagtca gggcattagt
aEﬁ% ‘g’ﬂqll’lﬁlé‘m(?’éet“é‘g&“éetn il cag cc 120 gggaaaactc ctagget cct

gatctatgct gcatccagtt tacaaactgg gattccctct 180 .
cyamergaycg gcagt ggat ¢ t gggacagac tacactctca ccat cagcag:
cctgcagtct 240 gaagatgttg caatttatta ctgtcaa 267<210>
2201ﬁﬁ)iluid>l 726&7 ualﬂ&l@kn MR s I3 hingajlidiibig: | X, spa&w&r&i@zms
?8 ?fte Jllﬂftl(){A ng@ﬁ%%egq%?g%&)%%}c cagtc t ccakplbe

Caaagt cacc 60 atcactt gec

g ggln@ag:’t 78 vgg‘de afgmra'egca agtuglgtr@aged@ﬂ ghfemk c a THCHGRERET a
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120 gggacagtcc ctaagcccct gatctatgag gcat ccaaat
t gnRaawnggisglided seihdiaatdB0 aggct cagcg gcagtggatc
tgggacatat ttcactctca ccatcagcag cctgcagcct 240

Jea Pl GreARAL 6:@6)%@&3%@ EYGL%Q\T(%%’O’LCI’ n database

(attp://www nebintm.nih.gov) AAGHOY0Y :

1 STKGPSVFPL APISKSTEGG 'ANLGCLVKD YFPEFVTVSW NEGALTEGVH 1WPAVIQSSC
61 LYSLSSVVIV PSSESLOTQTY ICNVNHKPSN TKVDKRVEPRK SCDKTITCEP CPAPELLGGP
121 SVFLFPFKPK DTLMISRTPE VICVVVDVSH EDPHVKFNWY VDGVEVHNAK TKPREEQYNS
181 TYRVVSVLIV LHQDWLNGKE YKCKVSNKAL PAPIEKTISK AKGQPREPQV YTLPPSREEM
241 TKNQVSLTCL VKCTFYPSDIA VEWESNGQPE NNYKTTPRPVI, USDGSFFLYS KLTVDKSRWQ

301 QCNVFSCSVM HEALHNHYT(Q KSLSLSPGK

Cyl-hinge junction is indicated in underline.



<210> 23 <211> 267 <212> ONA <213> CaTlithrix, species
unknown <400> 23 gacat ccaga tgacccagtc tccatcttcc
worgEaBYUat ct gt aggagg caaagtcacc 60 atcactt gceCT/AU2007/000085
gggcgagt ca ggacattaac aagtggtcag cctggtatca gcagaaacca
120 gggacagtcc ctaagcccct gatctatgag gcat ccaaat
t gcaaagt gg ggtcccatca 180 aggttcagcg gcagtggatc
tgggacatat tttactctca ccatcagcag cctgcagcct 240
gaagatgctg caacttatta ctgtcag 267 <210> 24 <211> 267
<212> ONA <213> caiiithr x , species unknown <400> 24
gacat ccaga tgacccagtc tccatcttcc ctgactgcat ctgtaggagg
caaagt cacc 60 gtcacttgcc ggg@gagtca ggacattaac
aagtggttag cctggtatca gcagaaacca 120 gggacagtcc

C NBRBAG&EIn JINILALARBOCRMeHAAL t gcaaagt gg ggtcccatca
180 aggttcagcg gcagtggatc tgggacatat tttactctca

o aft £5 3¢ S HER A5 Eha i IEREhETEE  ERREIBINE o pomtalie
t ﬂ“NIF)q-m&bElai Ewtonikityovas as§edugings maowtlee A gel! tighlity emay. cSerial
t ‘&ﬁ»ﬂ gc ; n%%&ﬂﬁ?@%?k?&/ﬁ HAR5A76Hh W@Q&F@%m@um (REMI-FBS)

atcac gcg ca ggacattaac gtt cctggtatca

5 gesgaaeecy lmmlgggtm@gﬂ %e t hofrezed %fwgkpq a%)teaﬂg%fghesc wells
0GAL RRIBRSE pit H65ARALHA AndsH POE-a SfhitkRin 24AEL £R8I6Eg, Germany) at
gcagtggatc t 8ac atat tttactctca, ccatcagcfg cct cagcct

2 AgongaaE Pt ety follomgd By 6?@&&%700%2@ 2% >
2@ Crifeddydin Mﬁm A0 Pkdphich i REMBPERS.| ©6nttohinaid +400with no

cApP 28 A RO BA NG LB Faly i FHBRGA G B o sandur

10 ggmatahgag; fraxagtpgotl agi200 bg’gﬁamamg oh@aa&m&cwﬂ@l inas% CO;

&?o%@%%e A 3‘/‘5588\%9}%%&%% &% ggg@%g%ﬁ@h%@ﬂﬁ& a&ﬁ?o%%?% 28s.

t 1(4 adimstiylhisehf g ddgabetyyehys mhoPae-ta ﬂlgevlg?-ﬂ -tetrazolium
@?ﬁ& flﬂ{cﬁﬁmgéﬁbmte%ﬁzs)?Bxl)%g‘léelﬁglllz% E@T <c3&£> R/[Admly\;le USA).

rix, species unknown <400> 2
THbSEHRCaE HOPHRIB Waa A ETISREd GRSt R FofggFucs “3@?1"% 0f@30 ympnd
15 1ngfl>ltﬁur\bés w@ p}éatled Thihg dvetag@vallth cAMBa AN Goririphice les(@elld, The
I%F—a neutmlmn}p a%Xuy of (Pompound5 17% is indicated by increasing cell viability with

increasing concentrations of Compound 170 (Figure 6).
Neutralization of TNF-a binding to human p55 and p75 TNF receptors

T’ilc ability of the domain antibody construct Compound 170 (SEQ ID No:11) to inhibit

20  binding of TNF-a to human p55 and p75 TNF receptors was evaluated by receptor binding
assays. Human p55 (RnD systems, Cal No: 372-RI) or p75 (RnD systems, Cat No: 762-
R2) was coated onto Maxisorb plates (Nunc) at 0.1 pg/mL in carbonate coating buffer ptl
92 by overnight incubation at 4 °C.. Serial half-log dilutions of Compound 170 ranging
from 100 pg/mL down to 3’.15 ng/ml (énd a no Compound 170 ‘blank’ control) were

25  prepared in antibody diluent (PBS pH 7.2, 0.05% Tween-20, 1% BSA) and were mixed
with an equal volume of 60 ng/mL human TNF-o in antibody diluent. A blank containing
nw FINGO21 aird 30 TINF-0 was also prepaied (o inéasute background bindiing, Al mixtures
were allowed to incubate for exactly 1 hour at room temperature with gentle agitation,
During this incubation the coated plates were washed 3 times with PBS, 0.05% Tween-20

30  and then 3 times with PBS. The plates were then blocked with 200 pl/ well of PBS, 1%
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Leu Al a Trp Ty r G n d nLys Pro @ y Thr val Pro

Lys Pro Leu |l i e 3540 45 Tyr d u Al a Ser Lys Leu
w@i2007/8%78 G y Val Pro s er Arg Phe 5e r G yP&D/ARZ06M00085
Ser d yser @ vy Thr Tyr Phe Thr Leu Thr | i e ser

Ser Leu G n Pro 65 70 75 80 G u Asp Al a Al a Thr
Tyr Ty r cys G n 85 <210> 28 <211> 89 <212> PRT <213>
r
I

Cal I i t hr i x , s peci es unknown <400> 28 Asp | i
e G n Mt i e G nser Pro Ser ser Leu ser Al a
ser Val G y 15 10 15 Asp Arg val Thr | i e Thr cy s
Trp AL aser G nd yl i eser H s Trp 20 25 30 Leu

Al aTrpTyr G nG nLys FFPo d yi.ys Al a Pro Lys
LESA fofll5 Mirfited Bt root GenfpRralid, BflowiNg vsIBRY of AR 148U 06l &F the

d val o Ser Arg Phe Ser.d 0.55 60 Ser
Shapuzapt SN mBey e pdgdfo fpliqatoadeli for eash Cpptputeyiigh of
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By, o 8 e 50 e
yPriEplgvigin-ER Ppanjuggts (mied] € No: #3-6323bwa(rddedsat TR0 aptitiidy
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(NS gbsiattc daviopsst, Gt N 0828 btomped itk b MELChales f miniose
Abs@bdite endifs ot e menstaed At 40 rrddefdy adbFereddelor 680nm2
B35 Rl bylafna i yshagd Do T B (R GR. Gl
[aeetragseot ml}gAdonapeszﬂTc birgling@ho YNE-abwiaOsubibacted from each absorbance
value.

The results are indicated in Figure 7 and show that Compound 170 prevents the interaction
of TNF-u with the human p55 or p75 TNF receptors.

Binding of cell-bound TNF-a

Analysis of binding to cell-bound (transmembrane) TNF-a was performed using an NSO
ecll line, 2704, stably transfected with a gene encoding human TNF-o protein lacking a
;I‘ACE clecavage site, such that TNF-a remains cell membrane-associated because it cannot
be cleaved. A similar cell line based on another murine myeloma (SP2/0) has been
described (Scalion et al., (1995) Cytokine 7 251-259).

Flow cytometry analysis was performed on 5 x 10° viable 27D4 cells per satple with all

steps performed at 4°C or on ice. Cell pellets were resuspended with test (Compound 170;

~ SEQ ID No:11) or irrclevant-specificity isotype-matched control (Sigma, Cat No: I5154) at

100 pg/ml in PBS containing 2% FBS, and incubated on ice for 1 hour. Two cell wash
cycles were performed, cach comprising, centrifugation for 10 minutes at 1000 X g and
resuspension of the ccll pellet in PBE/2% FBS. Follov.idg another centrifugation step the
cell pellet was resuspended in 100 pl secondary antibody conjugate (Anti-human Fo FITC
conjugate, Sigma, Cat No: F9512) and incubated for 30 mins. The samples were then

washed twice as described above and cell pellets resuspended in 500 pl PBS/2%FBS with
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Tyr Ser Ala ser Asn Leu Ay Thr Ay val pro Ser Arg
Phe ser Gy SO 55 60 Ser GGy Ser Arg Thr Asp Phe Thr
Leu Thr lie Ser Ser Leu Gn Pro 6 5 70 75 803 u Asp
lie Ala Thr Tyr Tyr Cy s G n 85 <210> 31 <211> 89
<212> PRT <213> Cal H thrix, s pecies unknown <400> 31
Aspl i e G n Mt Thr G n Ser Pro Ser Se r Leu Thr
Al aSer Val d y 151015 d vy Lys val Thr | i e
Thr Cys Arg Al a cys G n- As%f’l i e Asn Lys Trp 20 25

30 1 phipiBant 'ic%d-E)(Sibg@a ot Gb: FA8S4YS FIRORsdeht Yaidilg oﬁ’o%ils ﬁaso
Ly s Pr 0 Leu [

Gnalredn s deckmap ol ol Quarbfie sliomeer gralsrgs preggysed
Seding®@inpteier G y Thr Tyr Phe Thr Leu Thr | i e Ser
Ser Leu G n pr o 65 70 75 80 d u Asp Al a Al a Thr
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es unknown <

Glawnmurmﬁim@-onprsaémg@fs@ 284 rellgggolifl blgcickipe) ﬁulova *%ﬁr

Vﬂlllorgcenl{e ﬂateﬁs&ﬂhéﬁn@t%&nﬂ;ﬂmyﬁ y Jdﬂﬁpelmdlch%d I&Htm? dere
n y He ser Asn Tyr Leu

Tépw%ﬁswﬂw#ﬁf’- g Xeéﬁé’é? Tgé f r ‘Eeﬁ“ e Lﬁ”Th?”

G yl i eProSer Ag Phe s er 4 8/5055608erGI
yStSép cat] lings qIHFHQK pS Y yrpropping Cenpopnd 170 (SEQ IBeNg: 1 Heyerq aepted

Ghsidy t}%exgcﬁéon vel@r dRcARd B meVABRAN 8hd Mkthadd BricBy { x}i OT cells
Ty 65 <210> 33 <211> 89 <212> PRI<213>

T l@g?ﬁthmw grpwih phigsesteredeqiiqRaTifhineiying £eahCHQ Pf@e’@ﬁw

anili in thY prédend® oF 46 1z OF Pned@ded §ﬁ,§m HENAL h24 hofits st Semsty@ion a
sele}(/:txve pressure of 50 WM meth.wnme sulphoximine (Slgrm) was applied and rcsistant.
cells were allowed 10 form colonies in 96 well plates. 'When approaching confluence,
single colonics were transferred to 24 well plates, T25 and then T75 (lasks. Once over
confluent in T75 flasks cell lines were progressed to culture in E125 Erlen meyer flagks and
adapted to suspension growth over 6 subcultures. Once adapted to suspension growth cell

tines were cryopreserved in a freeze mix of 92.5% CDCHO media:7.5% DMSO.

Whilst cell lines were being expanded through the different well and [lask sizes, a numnber -
of productivity asscssments were performed in parallel to the progress of the cell lines to
the next stagc.v Thus at the 24 wetl platc and E125 Erlenmeyer flask stages productivity
assessments were performed. In cach case cells were allowed to grow for 14 days and
supernatants evaluated by the TNF ELISA method described in Example 1 for levels af
Compound 170, Cell lines were ranked on the productivity and the highest 10 were
sclected for evaluation in a proprietary fed-batch prodﬁclivity assessment at Lonza
Biologics. Productivitics obtained were between 700 mp/L and 3371 mg/L. A lead cell
line with a productivity of 2724 mg/L, was selccted for evaluation in 10L laboratory scale

fermenters.

Fout scparate [0L laboratory scale fermenters were run over 15 days with the lead cell line
and a proprietary generic fed batch process based on the protein-free CDCHO media. The

resulting mean productivity of the 4 fermentations was 4851 mg/l. with the highest
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15101543 yLysVal Thr r I e Thr C¢ s Arg Al a
Ser G n ASp | i e Asn Lys Trp 20 25 30 Leu Al a Trp
Pro Lys PrpCT/au2007/000085
e 3540 45 Tyr G u Al a Ser Lys Leu G n Ser G/ vy
val Pro Ser Arg Leu Ser A y 50 55 60 Ser d y Ser d
y t hr Tyr Phe Thr Leu Thr | i e Ser ser Leu G n pro
65 70 75 80 A u Asp Al a Al aThr t yr Tyr Cys G n
65 <210> 34 <211> 89 <212> PRT <213> callithrix, speci
es unknown <400> 34 Asp lie Gn Met Thr cln Ser Pro
ser ser Leu Thr Ala Ser val Ay 1 5 1015 Gy Lys Vval
Thr lie Thr Cys Arg Ala Ser &n Asp lie Asn Lys Trp 20
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Tyr
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U 1O WpecidDid be 3G1abE For domnﬁwm Mate nidmifaCiure. Sndded RiE@las er

ser Leu Thr Al a% g %Osfhfl 5 10 153 y Lys Val Thr
vaPTerHpn Jeyals Rirg oixeryed dy BT e Asn Lys Trp 20 25
30 Leu Al atrpTyr G nG nLys Pro d y Thr val
PProducy hayvemted foanthe 4 k 108 LIgmeptai@is vithe @ad gelling egpressing s
(L@Hm]gun@ 1 REGED IDM\IG“%) ‘.‘&E)lg 91“'5%(1 ﬁ)ﬁ’ﬁf(ﬂelf ReriSn _f?rch@m'\YOgﬁaghﬁéld

S PSSP s rgh o €50 NgA AR corakjom s g pm in
THigue ) $, Cdmpdund 59 15&1;%35&65 524011@11@9»1? sppiaimREy 96 2D3>This
Cgloxllome? ps c%mposeg & i Subumith olf approx1matcly 40 kDa which are apparent in Figure
12 when the SDS PAGE is run under reducing conditions. Since SDS PAGE is not
suitable for exact sizing of proteins [urther mialysis of the Compound 170 monomer has
been performed. ESI-MS (clectronspray ionisation mass spectrometry) has sized the
Compound 170 monomer at 78.739 kDa. This is in agreement with the predicted
moleculur weight of 2 subunits (2 x 38.058 = 76.116 kDDa) each of which also carry a bi-

antennary core fucosylated glycan sugar strcuture,
Long serum half-life in non-human primates

Compound 170 (SEQ ID No:11) was administered subcutaneously to cynomolgus
monkeys at doscs of 0.5, 5 and S0 mg/kg,' and blood samples were taken at 0.5, 1, 2, 6 and
24 hours then at 1 day, 2, 4, 7, 10 and 14 days. Analysis of these samples for guantitation
of Compound 170 levels was performed using the anti-TNF ELISA method described in
Lxample 1. Elimination hall-lifc was dctermined by analysis of the levels of Compound
170 in these samples. At 0.5 mg/Kg an elimination half-life of 110.5 % 13.9 hours was
calculated. At 5 thg/Ky and 50 mg/Kg climination half-lives of 110.9 % 10.4 and 103.5 %

11.5 hours were calculated,

when Compound 170 was administercd by intravenous route at 50 mg/iKg biood sampies
were laken at 10, 30 and 60 minutes, 4 and 24 hours, 2, 4, 7, 10 and 14 days. Analysis of
these samples for quantitation of Compound 170 levels was performed using the anti-TNF

ELISA method described in Example 1. Elimination half-life was determined by analysis
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eplpoud (12880 Nochtd mem i o g A Sa kg Pt i animl
\afeaging Wxiiige stules.ct gt ct gcat ct gcaggaga cagagt cacc 60
at cacctgcc aggtgagtca gggaattagc agtgaattac tctggtatca

OEGRIPARAE S 20 gggaaagccc ctatgctctt gatctatgct
gcaaccaaa gcagtcggg aatcccatct 180 cggttcagtg

ccatggat ¢ tgggacagat ttcactctca ccatcagc 1 t
o E e R P S e A R
2@Bcuahddn oDM&aveRdBrove bigintinistialipy showsd ru €ffzsts3€lated to their
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| BQuRGHH dRAGLTPgi08gke t gggagagat tttactctca
ccat cagcag cctgcagcct 240

Starling with a dose of 0.5 mg/kg given either subcutaneously or intravenonsly escalating

doses up o 50 mg/kg were administered o cynomolgus monkeys cvery 7 days. Animals
were assessed for a wide range of physiological and behavioural parameters including
haematology, clinical chemistry, body and organ weight and macroscopic inspection of
organs following necropsy. Throughout these studies no adverse reactions to (he treatment
with Compound 170 were reported. Following the conclusion of the dose escalation phase
of studies those animals which received the escalating dose subcutaneously were
administered with a further 4 doses of 50 mg/kg over a further 4 week period. Again no
cffects, across the wide range of parameters, related to the trcatment with Compound 170

were obscrved.
Cardiovascular safety

The cardiovascular safety of Compound 170 at 50 mg/kg was evaluated in cynomolgus
monkeys fitted with radio~tclemetry monitors. These monitors report a range of
respiratory and cardiovascular parameters ditectly from the conscious moukeys.
Following dosing with Compound 170 no adverse treatment-related clinical observations

were repovted.
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Ao ged blptedoh veatdrd iAoy 2hIeol U Sind 111 r¥stri@idh Hifes THEURP)

43 gacaaccaga tgatccagtc tccatct t cat i
CEyPaT R A BE e tgY cspeaist: JobSaE Catiiagem were
gagilmtrhageitage veuirha the hedt gich hethod aadg a@od atodkAdt single
gggacagtcc ctaagcct ct gat ct aLs . gt gg
g T e ey

t tdremitroti@n antAlGadycte) potd CGgueund K1Y nyeteiy agrnplesgvere generated
¢ i s intik j Ssicm Syt
SBRRLAARE btk Ao & Eah ATt S BrBa e pRT G e
Gnpnugbnviregese ThpRE A as3ay Glipre) wis Saad taddcrineyhertotal prgteins
AshicA¥dudadf tiamblc® BldferisSexhcBscl @omp&ind B0 wial Ysdye@for

Ser Ser Gu
binding to TNF-a in an ELISA as described in Example 1.

Figure 9 shows that Compound 170 produced in a bacterial system retained binding to
TNF-a in an ELISA assay.

The DNA scquence for bacterial cxpression of Compound 170 is as follows:

ATGGCGAGCACCGATATTCAGATGACCCAGAGCCCGAGCAGCCTGAGCGCGAGCGTGGGT
GATCGTGTGACCATTACCTGCCEGTGCGAGCCAGGCCGATTGATAGCTATCTGCATTGGTAT
CBGCAGAAACCGGGCAAAGCGCCGAAACTGCTGATTTATAGCGCGAGCAACCTGGAAACC
GGCGTGECCGAGCCETTTTAGCGGCAGCGGTAGCGCCACCGATTTITACCCTGACCATTAGC
AGCCTGCTGCCGGAAGATTTTGCGACCTATTATTGCCAGCAGGTGGTGTGGCGTCCGTTT
ACCTTTGGCCAGGGCACCAAAGTGGAAATTAAACGCGTGGAACCGAAAAGCAGCGATAAA
ACCCACACGTGCCCECCGTGTCCGECGCCECAACTGCTEGOTGGCCCGAGCGTGTTTCTG
TTTCCGCCGAAACCGAAAGATACCCTGATEATTAGCOGTACCCCEGARETGACCTCCCTC
GTGETGGATGTCGAGCCATGAAGATCCGGAAGTGAAATTCAACTGGTATGTGGATGGCGTG
GAAGTGCATAACGCGAAAACCAAACCGCGTGAAGAACAGTATAACAGCACCTATCGTGTG
GTCGAGCGTECTGACCETGCTGCATCAGGATTGGCTCGAACGGCAARGAATACAAATGCAAA
GTGTCTAACAAAGCGCTGCCGGCGCCGATTGAAAAAACCATCAGCAAAGCGAARGGCCAG



20 25 30 Leu Leu Trp Tyr Gn Gn Lys Pro Ay Lys Ala
Pro Met Leu Leu lie 35 4(J 45 Tyr Ala Ala Thr Lys Leu

w@w78g1753dy H e Pro Ser Arg Phe Ser Ay 50 55PGDAII2087/000085
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Gy Ser Gy t hr Asp Phe Thr Leu Thr | i e Ser Ser Leu
G n Pro 65 70 75 80 Asp Asp Phe Al a Thr Tyr Tyr Cys
G n 85 <HO> 45 <211> 89 <212> PRT <213> AQtus tri v

rgatu s <400> 45 Asp | i e G n Met Thr G n Ser Al a
Phe ser Leu Ser Al a Ser val @ y 1 5 10 15 Asp Arg

val Thr | i e Thr Cys G n Alaser G nd y | i e Thr
Ser Asp 20 25 30 Leu Al at r p Tyr d n d n Lys Pro
d y Asn Al a Ser Lys Leu Lei | i e 3540 45 Tyr d u

fhg 8:33%\1{??%% Eggrr)gAdb&%&c&cc&hdt@mah@c&mdbk@mhﬁmcm
R
ASPARPEEACAGCTREARSACAAQT TN AP CHC AP GEFEFTCURFGAIAGCEYTCCC
s 2d@ TS TER b3 ZGARAASTIEACCEINGUATAZFHAIS GTAHECCACBGASPAALGTG
TP e oA s gy
ATGAG CPGQ?WG%SC‘FLF Tyr Asn Tyr 20 25 30 Leu Al a

TEIMyNo&)N G n Lys Pro d y Lys Thr Pro Arg Leu Leu
| i e 3540 45 Ty r Al a Al a ser ser Leu G n Thr G4

thL dlnms aaagcq%eﬁce%a&dw mnﬁ%m@aﬁ@lo@@ Ser d vy s

_mermLeuThr i e Ser ->er

h B 82 o000 B By RE oDk @k APk . TR SNLET
ﬁz;%z%ﬁgﬁi&%ﬁ;%@% S

- TiMTCPPOP SBEL ISP SNEUF PPIOPKAITIH T SBT PRAFICVYVDY SHEBPEKFNgY VDGV

EVI'INAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEK'I‘ ISKAKGO
PRE POVYTLPPSRDELTRKNQVSLTCLVKGFYPSDIAVEWE SNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWOQCNVFSCSVMHEALHNHYTQKSLSLSPGKAAAVDHHARHE

(SEQ ID NO:62)
In vivo efficacy of Compound 170 in a human TNF-mediated murine arthritis model

The human TNF transgenic mouse line, Tg197, shows deregulated TNF expression and
develops chronic inflammatory polyarthritis (Keffer, I. et. al. 1991) Transgenic mice
expressing human tumor necrosis factor: a predictive genetic model of arthritis. EMBQO
Joummal 10:4025-;3; 1. Admhﬁstration of Compound 170 (SEQ ID No:11) prevented the
development of arthritis and associated weight loss in these mice (Figure 10A & B).
Groups of 8 heterozygous Tg197 (2ach containing 4 males and 4 fomales) were treated
with twice weekly intraperitoneal injections of Compound 170 and irrelevant specificity
control human [gG (palivizumab {Synagis®}, MedImmune/Abbott) in PBS, both at 10
mg/kg. Treatment commenced when mice were 3 wecks of age. At weekly intervals, mice
wete weighed and scored (arthritic score) based on macroscopic ankle morphology

(swelling, distortion and degree of movement).
Substitution of Cys at pasition 114 in Compound 112 results in increased protein
expression

Compound 112 (SEQ ID No: 59) is a modification of Compound 170 (SEQ 1D No:11)
which contains a cysteine residuc at position 114 instead of a serine residue which is



Asp Lys Val Thr | i e Thr Cys Arg Ala Ser G n d vy |
i e Ser ser Trp 20 25 30 Leu Al aTrp Ty r G n G n

why®70873d y Lys Al a Pro Lys Leu Leu | i e 3BCHAUZ®7/000085

10

H s Lys Al a ser ASn Leu G u Thr d y Val pro ser
Arg Phe Ser G y 50 55 60 ser Gy Ser Ay Thr Asp Phe
Thr Leu Thr | i e Ser Ser Leu G n Pro 55 70 75 80 @&
uAspl i e Al aThr Ty r Tyr cys G n 85 <210> 48
<211> 69 <212> PRT <23,3> Aotu s tri vi rgatus <400>
48 Asp | i e G n Met Thr G n ser Pro Ser ser Leu Th
rAIaserVaIGIylSlO]ISAspLysVaIThrIie
Thr cys Arg Al aser G na* i e Ser Asn Asn. 20 25

%rese X ih Lﬁ% ngsnl-{__&ﬂn -&Sﬁlp@mgg76 %hgaféegtsbf ,E_)rbguﬁmagy é{gﬁﬁlg'ﬂdr for u
e b Pt SRHPR YA SRR T  Cg B sl
ChiyurSenf haiit yellbltansfgpedWith fThe conetpcBior chmpom 118and L&} were

@sslayé%lrmr ﬁ&cﬁ@xﬁr@ss%@b@lﬂ]ﬁﬁ RidPbidAhase TINF ak¥ét ohiif Mat&rials and

2 213
ﬁ%tk'/l r gﬁ%e Igsé]}ff)gg Q%é’uan%? ur"3521]1C3>n|35|5-1-t <I |1e>C;‘1A(r)1t g:r Pro

oval
%ﬁnll%e élpasﬁcﬁat%c{ky plip nsﬁa‘igleg r}un]erow, émfﬁ%ser a
28pdifyatieny may §e mage twive iRty a8 “LQ)@ ipiths: ¢ wﬁWbWavenfgr jthout
Ly Sarfing [eonh @i spificorIccpe vf O irdciBiohys bubsdly Adsaritsdr Thy sredeet
@60&%131@313& t}‘{?rlafoPé' Qx \@%anﬁu&d%ﬁl reSectPuyillrafivc £ ey S

% ser hr Leu Thr lte Ser Ser Leu

ENHG 6 5 70 75 80 Glu Asp Phe Ala Thr Tyr Tyr cys
A n 85 <210> 50 <211> 1023 <212> DNA <213> synthetic
<400> 50



gacat ccaga t gacccagag ccccagcagc ctgagcgcct ctgtgggcga
t agagt gacc 60 atcacctgca gagccagcca ggccatcgac

w@o®Uagwmryc act ggt at ca gcagaagcct 120 ggcaaggcRCI/AU2007/000085
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ct aagctgct gatctacagc gccagcaatc tggagaccgg cgtgcctagc
180 agattcagcg gcagcggctc cggcaccgac ttcaccctga

ccat cagcag cctgctgcct 240 gaggatttcg ccacctacta
ctgccagcag gtggtgtgga. gacctttcac cttcggccag 300
ggcaccaagg tggagatcaa gcgggtggag cccaagagct gcgataagac
ccacacctgc 360 cccccetgec ctgecceccgp getgcetgggce
ggacccagcg tgttcctgtt cccccccaag 420 cctaaggaca
ccctgat gat cagcagaacc cccgagét ga cctgcgtggt ggtggatgtg
480 agccacgagg accctgaggt gaagttcaac tggtacgtgg

acggcgt gga ggtgcacaat 540 gccaag acca agcccaggga
q%ggggétac aacagcacct accgggtggt gtccgtgctg 600

-COt 9CY iy g@gﬂ&gf%@&m&%mqa@&% RAIYANRE I AGhdRRAII
gtccaacaag gccctgcctg cccctatcga gaaaaccatc

a@ﬂ@agggca agggccagcc cagagagccc 720 caggtgtaca

ccCt 9¢HGHOmbRAINALRAI VAR FEh BHRS todAAR TRBAL; gt ccctgacc

780 tgcctggtga agggcttcta ccccagcgac atcgccgtgg

agt ggdRigemodifieddviss deP et gagaaca act acaagac

f accc Q&Ql%n?ﬁ Gﬁﬁrﬂﬂ@&l&a@)c@aﬁlgﬁmt ?@foﬁ kégpeiiog h8dfg a fmnctﬂlted
acagcaaggc caagagcaga t ggcagcagg gcaacgcg
'q‘c‘? Iﬁgﬂggg @ é%aggccct gca caat cact ac

ac cc agﬂagaaw gmoﬁtgﬂmdﬁngg repirmctgyoccko@Binacithel 023etRhOPa Hngle
<'2 1.1 > , 1 4 > ] l d lr d
Sa0S paE e Pk DR S T MR P SRR s diide
tEQHQMgmnmxGﬁwam@awumgb@J@a@@e@@%@%ﬁggccatcgac
agctacctgc actggtatca gcagaagcct 120 ggcaaggccc

C4 aageyyg %mﬂﬁh&maﬁ&ﬁmﬁ&@ @c@@tﬁﬂﬂg@o ¢IggaoREadg uegmgm bagtnate

g:-lg"gt’%a ag%g%&g éeg;% a E‘ﬂ‘g%& A\él «Sg{fxf ?lgéCE]tcéca{g{: apnses not more

cihge c@giagesgt ggt gt gga gacctttcac cttcggecc ag 300
ggcaccaagg tggagatcaa gcgggt ggag cccaagagca gcgat aagac

C£ aCaGHL AGmmA An@oaf CHkB&E acbAfS &6 AGith ﬂﬁﬁé}@ih @2dfRuman or primate
ggacccagcg tgttcctgtt cccccccaag 420 cc

cleay yeligoronyan sepipaaeieae dgWngt b’%x“cef&i‘ e bﬁ g@ﬁ?@’d‘é‘t’@’f gore
48an 88k@A&gagg accctgaggt gaagttcaac tggtacgtgg
acggcgt gga ggtgcacaat 540 gccaagacca agcccaggga

% ag ¢ aﬁJ[ %8111%?1%% ? 8&[\8@'&0@ g&gitd tt() gt‘ll?l"?ﬁl\ g&' E]g l}@qgmml or pI'IIIlﬁtO
accgt gctgc accaggattg gct gaacggc aag%ggtaca agt gcaaggt

gt@endoapgn8e0 rww«g@mcglavemtrmce@ doibiele SEpTises Mot more
ARGRAAGHAE RsRPPICCAgCC cagagagece 720 caggtgtaca

~ccctgecécce tagcagagat gagct Vjacca agaaccaggt

e Rt LB SRR SO ECRETT

agdqaaragidic CACdeehcakd tigt ldedeggBwes g@g&ﬁg@&@&@ﬁ@% CHQYD
9 asd Achkdl; L9539 SRGMno acid oth
o BT e e o SR LG RO AR LR no acid other
ctéab cyefir@c acccagaaga gcctgagcct gtcccctgge 1020 aag
1023 <210> 52 <2||> 108 <212> PRT <213> synthetic

<g00> f2 ﬁ@mlan!lh(ﬁy @m\ﬁ‘u&/ﬁ&c)ﬁdn‘@ 16 clgdm HwBQELin{ © vaae ab®r is
Leu Ser Al a Ser val @ y 1 5 10 15 Asp Arg Val Thr |

i S@Ingh cys Arq Al aser G nSerl i eAspserty

r

7. The domain antibody construct according to any one of claims 1 to 6 wherein the

dAb comprises an immunoglobulin heavy or light chain variable domain, wherein said

variable domain comprises at least onc complementarity determining region-(CDR) having



20" 2530 Leu H s Trp Ty r G n G n Ly s Pro @ vy
Ly s Pro Pro Lys Leu Leu |l i e 3540 45 Tyr Ser A a

woer7M873eu G u Thr G y Val Pro Se r Arg PhRCEHABRO0G000085
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y 30 55 60 Ser d y ser A y Thr Asp phe Th r Leu
Thr | i e Ser ser Leu G n Pro 65 70 75 80d u ASp
Phe Ala Thr Tyr Tyr cys Gn Gn val Val Trp Arg Pro
Phe 85 90 95 Thr Phe Gy Gn Ay Thr Lys Val GQu lie
Lys Arg 100 105 <210> 53 <211> 108 <212> PRT <213>
synthetic <400> 53 Asp He @ n Met Thr G n Ser Pro
Ser ser Leu Ser Al a Ser vVal, d y 1 5 10 15 Asp Arg
val Thr | i e Thr cys Arg A% ser G nSerl i e ASp
Seleqittée dPivebirat) a brW Whridpribinge WidrcithelCHR isRelkyal fiim thel

y Lys AL a P u (. Tyr..Ser Ala
GeribrecheiBy oF APELE @‘5@3? bbrla'e%-é‘?‘é%@ @%8 NGy 50
56EAOKIAQY (SHQY IS Ho:3ayd TRASKERT BB ThNo#eu Thr H e ser
ser Leu Gn Pro 6 570 75 80 Gu Asp Phe Ala Thr Tyr

T, MNP , o : ”
P}?/ire CG)f?}ic gyrﬁalgmghbw w\ﬁstlmcg_ﬁclgméf g KIP DR NehBeir 12 I0is UBR2.

Thr Lys va ie Lys Arg 100 105
<210> 54 <211> 108 <212> PRT <213> synt het.i c,<400> 54
507 The womg oy i Acpording toy et TS L300 SR e

adoBiin aheibodi hay a deqhentdscldteASiomAhggoap colibistidg of: € Thr Cys

.Arg Al a 5er G nser | i e Asp ser Ty r 20 25 30 Leu

H s Trp Tyr. G ' . r Q.
LeieEaBrsiE s Sygbr kiSRG b dy Xy et
r VESRFSRAGSSTIDRTESISSAQPEPRATYHCQQ YV W RPETFGQGTKNERE
S@EQADNEE Asp Phe Thr Leu Thr lie ser Ser Leu Leu

Pro 6 5 70 75 80d u Asp Phe Al a Thr Tyr Tyr Cys G n
Ghr RSSPS@!SA_EW@D‘N\QTIWCRAE’DQll&?ﬁl@@&@@i@Gl@hﬂ(ﬁIMA@NLET
Noved)

s AL TR s1PEDFAS YAV IWRYE THEB G TRYREIKR D

' (SEQ ID No:8);

DIQMTQSPSSLSASVGDRVTITCRASQSIDS YLHWYQQKPGKAFPKLLIYSASNLETG
VPSRFSGSGSGTDFTLTISSLLPEDFATYYCQQVYVWRPHTFGQGTKVEIKR
(SEQ ID No:9);

DIQMTQSPSSLSASVGDRVTITCRASQAIDS YLHWYQQKPGKAPKLLIYSASNLET
GVPSRFSGSGSGTDETLTISSLLPEDFATY Y CQQVVWRPFITGQGTK VEIKR
(SEQ ID No:10):

DIQMTQSPSSI.SASVGDRVTITCRASQSIDSYLHWYQQKPGKPPKLLIYSASNLETG
VPSRESGSGSGTDFTLTISSLQPERFATYYCQQVVWRPFTFGQGTKVEIKR
(SEQ ID No:52);

DIQMTQSPSSLSASVGDRVTITCRASQSIDSYLHWYQQKPGKAPKLLIYSASNLETG
VPSRESGRGSGTDFTLTISSLOPEDFATYYCQQVVWRPFIFGQGTKVEIKR

(SEQ ID No:53);

DIOMTQSPSSLSASYGDRYVTITCRASQSIDS YLHWY QQKPGKAPKILLIYSASNLETG
VPSRESGSGSGTDFTLTISSLVPEDFATYYCQQVVWRPFTFGQGTK VEIKR

(SEQ D No:54); and

a sequence at least 95% identical to one of these sequences.
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<211> 8 <212> PRT <213> synthetic <400> 55 Tyr s er Al
aSer d ulLeu G n Ser 1 5 <210> 56 <211> S <212> PRT

WE2W03687403 us tri vi rgatus <400> 55 Tyr Tyr ATRCEA8D2082000085

Leu Gn Ser 1 5 <210> 57 <211> 6 <212> PRT <2l 3>
synthetic <400> 57 Ay Cy5 cys Ala Cys cys 1 5 <210>
58 <211> 20 <212> PRT <213> synthetic <400> 58 Met ser
Val Pro Thr Gn val Leu Ay Leu Leu Leu Leu Trp Leu
Thr 1 5 10 15 Asp Al a Arg cys 20 <210> 59 <211> 341
<212> PRT <213> synthetic Asp | i e @ n Met Thr G n
ser Pro ser Se r Leu ser A s e val d y 1510
15Asp Arg val Thr | i e Thr Cys Arg A a ser Gn A a |
n0.e A doafainkyitibddg dorstrua aa'dolﬂhﬂ'g/toranﬁnel’bfaﬂﬁnsuylﬁ SRyl@rela the
Lys Al..a Pro i Leu Leu er, Al a
St o o oo itgiot e ety Rfdiarliae %8l "5
Sam@GonSexrwdsh ieaBp pnddlight dhibodysghaib s silbwtitutedluwilbhy st mﬁereﬁéuc
ser Leu Leu Pro 65 70 75 80 G u Asp Phe Ala Thr Tyr

yr G c@nﬁm@nﬂbo\dﬁ Eo%ﬁknctﬁﬁ&rﬂ@lo%?ofm cﬁﬁnsgptog O@h@é[ﬂ the
Phe Ay Gn

binge [aponpToR s tesuciee EEFSSRETHIGEPAIR GRETRP 1) 5
Pro Pro Cys Pro Ala Pro Au Leu 115 " 120 125 Leu Gy
@y prie Geninatibdyeotsouctherdngtopnpoltoxs cRivgs Lipd | Adiprein the

H)uxmm region comprises Cy2 and Cy3 domains at least 60% identical to the sequence set
forth in SEQ ID No:63.

13.  The domain antibody construct according to claim 12 wherein the Cy2 and Cy3
domains are at least 80% identical to the sequence set forth in SEQ [D No:63.

14,  The domain antibody construct according to claim 13 wherein the Cy2 and Cq3

dommns are al least 90% identical to the sequence set forth in SEQ ID No:63.

15,  The domain antibody construct according to claim 14 wherein the Cy2 and Cu3
domains are at lcast 95% identical to the scquence set forth in SEQ ID No:63.

16.  The domain antibody construct according to claim 15 wherein the Cy2 and Cy3

domains are at least 96% identical to the scquence set forth in SEQ ID No:63.

17. The domain antibody construct according to claim 16 wherein the Cy2 and Cy3

domains are at least 97% identical to the scquence set forth in SEQ ID No:63.

18 The domain antibody construct according to claim 17 wherein the Cy2 and Cp3

domains are at least 98% identical to the sequence sel forth in SEQ ID No:63.

19, The domuiﬁ antibody construct according to claim 18 wherein the Cy2 and Cy3,

domains are at lcast Y9% identical to the scquence set forth in SEQ ID No:63,

20.  The domain antibody construct according to any one of claims J to 19 wherein

CDR1, CDR3 or at least one framework region is modified to improve antigen binding,.

21, ‘The domain autibody according to any one of claims 1 to 20 wherein the amino

acid sequence is at least 60% identical to the sequence set forth in SEQ 1D No:11.



130 135 140 Leu Met lie Ser Arg Thr Pro Gu Val Thr
cys Val val val Asp val 145 150 155 160 Ser His | Asp

Wee@7B87¥al Lys Phe Asn Trp Tyr val Asp Gy vBCT/ABZ007/000085
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170 175 Qu val H5 Asn Ala Lys Thr Lys Pro Arg G u
Gu Gn Tyr Asn ser 180 185 190 Thr Tyr Arg val val

Ser val Leu Thr val Leu Hs Gn Aspt rp Leu 195 200
205 Asn Ay Lys Au Tyr Lys Cys Lys Val ser Asn Lys

Ala Leu Pro Ala 210 215 220 Pro lie GQu Lys Thr lie
Ser Lys Ala Lys Ay Gn Pro Arg Gu pro 225 230 235
240 G n Val Tyr Thr Leu pro Pro eer Arg Asp GQu Leu
Thr Lys Asn G n 245 250 255 4al ser Leu Thr cys Leu

vl LYBe @ryaiPhRibddy ackir@ing & clAaR | Whereh the 2660 288 sedéhce is at

e S otaeey o3Ehens i BB BN ASp Sor Adp

Ay Ser Phe Phe Leu Tyr Ser Lys Leu290 295 300 Thr val
A8p Lifse Maimrgibq&ypw@rdﬁng;qulz@m}n Adpreinghe Phino Sad sagyence is at

ser Leu Ser 330 335 Leu ser
534O<1O O<2 1> 329 <212> PRT <213>
s?ﬂm héYV‘?t% ’bﬂE’b%‘EZ?’ pdigp o wg % %ﬁrelﬂr e anigp agjd peqppyice i at
Aeat 560idAbtical B séig:emcsarforlﬂyﬁsﬁezrlomﬁlﬂ.o 15 Thr Ser d
y G y Thr Al a Al a Leu d y Cys Leu val Lys Asp Tyr
Pige 29h2§ox§@n Eﬁtﬂoc@ acl:’or@i'ﬂé’t \% ith ZIthBéﬁll théatﬁiﬁo }(& pé%ﬁﬂ]jc}a is at

hr, se’r 5 Val H s

; Sli&%t é%)Q/z'ﬁl %ﬂtQaQ&%e&&@eﬂ@lwt% Hisg dﬂ g Leu H's Asn

y Al
AFl‘FPét Wbldﬂdﬁé?a\ﬁthclfé‘u’eGeﬁc%@i‘“@ QﬂDchLéh tyr Ser Leu 50

55 60 Ser ser Val val Thr Val Pro ser Ser ser Leu Ay
Tior Grhe ddmailymibedy aé@rdiby BQ1dimes Wsrcﬂﬂhe aaiho Asith sdduance is at |

L3 BT e Dl ASRNRE & 5 90 95 Vel

I Cys pro Pro
%s Pro 100 105 110 Ala ro GQu Leu Leu Ay Glé Pro
r vahe #irvéﬂ%wbme%w@"@mlws%mmmbe YBino prid sqagence is at
A&lpt 9% ide@iba\B nclstiesRsctAbgh RIBECRADONGL Y val Thr Cys
va

28.  The dowmain antibody according to claim 27 wherein the amino acid sequence is at
least 99% identical to the sequence set forth in SEQ 1D No:11.

29.  The domain antibody according to claimi 28 wherein the amino acid sequence is

identical to the sequence set forth in SEQ D No:11.

30.  The domain antibody construct according to any one of claims 1 to 29 wherein the

domain antibody has low immunogenicity in humarns.

31. A dimgric domain antibody construct which binds to human TNF-o wherein the

dimer consists of two domain antibody constructs according to any onc of claims 1 to 30,

32.  The dimeric domain antibody construct according to claim 31 wherein the dimeric

domain antibody construct is a homodimer.

!..

33. ‘The dimenic domain antibody construct according io cluidi 32 whersin the doinain '
antibody constructs making up the homodimer comprises an amino acid sequence which is
at least 60% identical to the scquence set forth in SEQ ID No:l 1.



130 135 140 Val val Asp val ser Hs GQu Asp Pro Qu
Val Lys Phe Asn Trp Tyr 145 150 155 160 val Asp Ay
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165 170 175 G n Tyr Asn ser Thr Tyr Arg val Val ser

val Leu Thr Val Leu His 180 185 190G n Asp Trp Leu Asn
Gy Lys Au Tyr Lys cys Lys val Ser Asn Lys 195 200

205 Ala Leu Pro Ala Pro lie Gn Lys t hr HG ser Lys
Ala Lys Ay Gn 210 215 220 Pro Arg Glu Pro G n val

Tyr Thr Leu Pro Pro ser Arg Glu Gu Mt 225 230 235
240 th r Lys Asn G n val Ser éeu Thr cys Leu val Lys
Ay Phe Tyr Pro 245 250 255 &y Asp lie Ala val du

T30 Gue amenéaam@mnﬁaony pnenict atcAdmegAS Huidb ReBei2 1 domain

Tyr Thr T eu

bl ottt Fiskid g HsdorgpimEEybni s B hripgiac Tt iy which i
Lyt SeaSiefnNAdentits! po Be Reduemte G yorksin SEQIID2GO11295 300 Phe

ser Cys ser val Met Hs Qu Ala Leu Hs ASH H S Tyr

Ty G co E i

éy ’['ille gglgen‘% Jignl%}lgii@g\y] Ed{émx%ggr 45@2 gi l%ﬁ‘:’t@ﬁ‘ffre {te domain
syﬁﬂsmqoe%w@ oukipg upiydenadiesr CaWHtwEPR ARIGREaegicasg which is

agGGEORACAARR S B GafeRR Y6 Jorktf 8EQAD AT IOt gt ga
ccattacctg ccgtgcgagc caggcgattg atagctatct gcattggt at

1 C cc C . .
oo E AR s RO AEEIRRRE LR 4 Phfon e i
cygibadyoggiriay cphngop thedbmbdinccempyasaarmigacidsoquence which is

a&%w;%%%e QQQ@E&%&%E&%&%&Jlﬂ%ﬁb%tn@cﬁagC aggtggt gt g
gcgtccgttt OO acctttggcc agggcaccaa agtggaaatt

aaacgc g aaccgaaaa at aaa 360 acce
B R S S T R DR SO
43’@1?}5&)‘2 dbﬁgﬁﬁig maafngmg dadgmotiaecaigpaibe :ahinhgpoegisaquence which is
480 19 ccat ga
e eR e g da Rt p T RO R AT £ 7520
gaagtgﬂata acgcgaaaac caaaccgcgt gaagaacagt_ at aacagcac

cB&it c gihgrlgnaiionaigayidhady ponstrt *‘Q’Pﬁ'&g Y (‘:‘é’t"‘bygfj%ffwm the domain
t &Gﬁb&?@ﬁgnﬂfé FRRGRAD MeIRABAPRASINRIRE fladirel@RGaquence which is
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atgaactgac caaaaaccag 780gtgagcctga cctgcct ggt
g3%aggderimgriztdongingotbaly aensgeny grconiiEde glgigaid sh@cm the domain
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t
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gcgtgatgca t gaagcgct g cataaccatt atacccagaa aagcctgagc
1 020 cImgaiceicgygmghaadlgdyogosgge gecdfling e ar3%BRhecdd fire domain

an QLbody constructs making up the homodimer compriscs an amino acid sequence which is

at least 99% identical to the sequence set forth in SEQ 1D No:11.

41,  The dimeric domain antibody construct according to claim 40 wherein the domain
antibody constructs making up the homodimer comprises the amino acid sequence set forth
in SEQ 1D No:11.

42, Anisolated nucleic acid molecule encoding a domain antibody construct according

to any one of claims 1 to 30,
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cys Arg Al a ser Gn Al a 20" 25 30 H e Asp ser Tyr
Leu H s Trp Ty r G n d n Lys Pro d y Ly s Al a pro

35 40 4 5 Lys Leu Leu | i e Tyr Ser Al a se r Asn Leu
@ u Thr @ y val Pro ser 50 55 60 Arg phe Ser A vy
ser d y ser d y Thr Asp Phe Thr Leu Thr | i e ser 65

70 75 80 Se r Leu Leu Pro G u Asp Phe Al a Thr Tyr Ty
rrcys G nG nval val 85 90 95 Trp Arg Pro Phe Thr
Phe d y G nd y Thr Lys vl @ ul i e Lys Arg 100
51
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Tyr_Arg val val Ser val Leu Thr val Leu Hs 195 200

G n Asp Trp Leu Asn Ay Lys Qu Tyr Lys Cys Lys val
Ser Asn Lys 210 215 220 Ala Leu pro Ala Pro lie Gu
14%s THhe Isplatedpyclaiyacidungleculsicaprdingtarlaimaidaggrepnihe puddeic acid
REQuef¥eds §d18hatT02, fbiticMad mE¥équdRte sLiesteRh SEE 1D N850 M IEQ 1D
Asp G u Leu 245 250 255 Thr Lys Asn G n val Ser Leu
PSkys Leu Val Lys Ay Phe Tyr pro 260 265 ' 270 Ser
Asp lie Ala val Qu Trp AQu Ser Asn Ay Gn Pro Qu
AN AShe Bble® BE1Q8&cidIppletisachiing by clitmot SRytgrejmthe healeic acid

¥ IQ u i ‘ : .
(aR<R B SR LA 2002HEEER T s
V3805 310 ' 315 320 Phe ser Cys ser val Met His Qu

Ala Leu His Asn His ty r Thr G n 325 330 335 Lys Ser
L4y sanc lseldteSaliclgE sciddnylelySachdrainAlacl AlradowelicroiBibe Hideic acid

R S icneeds Hiaust %y tdesich 1§ addsquthe? s338m in SEQ 1D No:50 or SEQ 1D

- No:51.

48.  The isolatcd nucleic acid molecule according to claim 47 wherein the nucleic acid
sequence is at feast 97% identical to the sequence set forth in SEQ ID No:50 or SEQ ID
No:51.

49.  The isolated nucleic acid molecule according to claim 48 wherein the nucleic acid
scquengce is at least 98% identical to the sequence set forth in SEQ 1D No:50 or SEQ 1D
No:51.

" 50,  The isolated nucleic acid molecule according Lo claim 49 wherein the nucleic acid

sequence is at least 99% identical to the sequence set forth in SEQ D No:50 or SEQ 1D
No:51. '

51.  The isolated nucleic acid molecule according to claim 50 wherein the nucleic acid

sequence is identical Lo the sequence set forth in SEQ 11D No:50 or SEQ 1D No:51.

52.  Anisolated nucleic acid molecule comprising a nucleic acid sequence encoding a

domain antibody ¢onstruct which binds human TNF-«, wherein the nucleic acid sequence
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Phe Leu Phe Pro Pro Lys pro 5 10 15 Lys Asp Thr Leu
Met lie ser Arg Thr Pro GQu Val Thr cys Val val 20 25
30 val Asp val ser Hs Qu Asp Pro A u val Lys phe Asn
Trp Tyr val 35 40 4 5 Asp Ay val Au Val H's Asn Al a
Lvs Thr Lys Pro Lrg Gu Au Gn 50 55 "' 60 Tyr Asn ser
Thr Tyr Arg Val Val ser val Leu Thr Val Leu H's Gn 65
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Phspagaticaly poachigblsesielve dibfeat. Leu Tyr 165 170 175 Ser
Lys Leu Thr val Asp Lys ser Arg Trp Gn Gn Gy Asn
syal Eﬁ»ﬁmﬂ;ﬁ@euﬂi&ﬁ cdifhsiBen cEyFisaRlan VAL M imdling of@ dimé@i@domain
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56.  The method according to claim 55 wherein the sammple is a biological sample.

7. A method for treating o disorder characterized by human TNF-o activity in a
human subject comprising administering to the subject an effcctive amount of a

pharmaceutical composition of ¢claim 55 or claim 56.

58, The wethod agcording o claim 57 whercin the disorder charactetized by human
TNF-a activity is sclected from the group consisting of inflammation, inflammatory
discases, scpsis, including septic shock, endotoxic shock, gram negative sepsis and toxic
shock syndrome; autoimmune disease, including rhcumatoid arthritis, juvenile acthritis,
rhevmatoid spondylitis, ankylosing spondylitis, Sjigren’s syndrome, ostcoarthrilis and
gouty arthritis, allergy, multiple sclerosis, antoimmune diabetes, autoimmune uveils,
psoriasis, pemphigoid and ncphrotic syndrome; inflammatory conditions of the eye,
including macular degencration, uveilis, Behget’s disease; infectious discase, including
fever and myalgias due to Infection and cachexia sceondary to infection; grafl versus host
discase; tumour growth or metastasis, hemalologic malignancies; pulmonary dismf)cw
including asthmaa, aduil respivatory distress syndrome, shock lung, chronic pulmonary
inflammatory d15e¢se, putmonary sarcoidosis, pulmonary fibrosis and silicosis;
inflammatory bowel disorders including Crohw's diseasc and ulcerative colilis; cardiac

disorders, congestive heart failure; vasculur disorders including Wegener's disease, piant
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cell arteritis; inflammatory bone disorders, central nervous system disorders such as
Alzheimer's disease; peripheral nervous system disorders such as sciatica, hepatitis,
coagulation disturbances, burns, reperfusion injury, endometrosis, keloid formation and

scar tissue formation,

59, The method according to claim 57 or claim 58 wherein the disorder characterized

by human TNF-a aclivity is an angiogenesis-rclated ocular disorder.

60.  ‘The method according to claim 59 wherein the angiogenesis-related ocular disorder

is age-related macular degeneration.
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