Domai n Anti body Construct FIELD OF THE I NVENTION  The present invention
relates to a donai n anti body construct useful for human therapy. Mre
particularly, the present invention relates to a donain anti body construct
whi ch binds $ to human TNF-a and its use in the treatnment of disorders
characterised by TNF-d activity. BACKGROUND OF THE | NVENTI ON Tunor necrosis
factor al pha (TNF-a) s a eytokine that has been inplicated in nediating
shock and the pat hophysi ol ogy of a variety of human di seases and di sorders
i ncluding sepsis, infections, anted:tanal e di seases eg. rheumatoid
arthritis, Crohrt's disease, 10ulcerative colitis and other bowel

condi tions, psoriasis, toxic shock, transplant rejection and
graft-versus-host disease. TNF-a is préduced primarily by activated

macr ophages and T | ynphocytes | so b neutrophlls endot helial cells,
keratinocytes and fibroblastsﬂﬂﬁPhhé ep?mﬁﬂﬁmnatory reactions. Because
of its role in inflammtion, TNF-a has energed as an inportant target for
1$ i nhi bi t | SHEMR OF THE INVENTIOBGuce the synptons of inflanmatory di sorders.
Various approaches to inhibition of TNF-a for the clinical treatnent of

di sease hav§hbeemmpmwmuedemmm&Muﬁmmgaﬁamﬁy&m&ﬂktﬁm&mﬁruﬁﬁmgknégluble TNF- o,
receptors a i for mai, n.anti bodi es” 20 Domain
ant i bodi es AE?Mat%g qﬁeﬁg&% “Uc tign felaty TNSﬁ?ﬁI&%?H@PWfﬂW%Wh&F‘Wl bodi es
and cor r &spdhbiree T %“&ﬁ‘i‘s a‘!fl"é“’f’é'gﬁt@% opdisosderspbarattérisedieahIyE-¢ Maivitar | i ght
(VL) chains of antibodies. Donmain anti bodi es have a nol ecul ar wei ght of
appr oxi mat e BACIKGROHNDOOF THEINVENMIGMe tenth the size of a full antibody.
In contrast to conventional antibodies, domain antibodies are. well

expressed i mubacicfhiatactor AR (YRRES is ﬁ@ﬂoﬂﬁd’?ﬂ%hh@ﬂh?ﬁh&% %;BQcﬁ t{ngs ”g' | size
us providing a

all ows for r_qua amo product,
si gni fi cant h%w(r%c F@a@gpﬁ%ﬁp%&"ﬂw Q}‘I'b‘é’fj “{j‘f‘&ﬁ?”d‘ii’s’éd d‘i"ﬁ“‘é"d’élﬂ?‘i‘@m dAbs can
be used as bepsisdhingiohd, awkiguuoe (bse@at»eg rivemap@utiduatisptosiicdigasuch as multiple

targeting Ch%%%@is@h@gthmlrﬁﬁ Wbl praﬂP tJ‘XYRh(JLL rr'gqp gﬁ:‘%g?(%: gg ;[ (r)] ¢ E)V\D

or 2 nore di rrgllecu ar targets,

structures "Tfﬂé sup-gpst Biseaso A teradresy Pﬁ@)‘?ﬁlhiﬁ%wlmtﬁfddndmfﬁhz@epmdsent
“inventors havenphovytaehit sleehyencaesphils, CBTRERN adik,IOREN GO Ebebla&ONPr i sing an
i mmunogl Ob&&%ﬁda&éﬁmﬁrg&?% Ridsk nked to a constant region including a

truncat ed omal n 5stul ated that the inclusion of a constant
region wll asms&) pro on the in viva half-life of the dAb which is
typical |y oP°&"¥ p.s[ro dy 5‘9?‘8 o 0% P Emerer e ITRasaR SERS Ml i n

Evol ut i dhar inhipith &t diotts p&rrbduaitbswr@umh carflNamatidisdrdpi] WRiRS are
sufficientl m[mpt simlJar to hu

anti bodi es. pr%agﬂeL ?armljhﬁ);tn ﬂohﬂg aln%hregg?em o%’dxsi'ﬁcléaﬁg( Pwﬁﬁ?rf’lggdy | mmn e
response vth’h “@B%Pr'i“fﬁ“i“ﬁﬁfl@ WP‘@@HBWﬁM@SMﬁr%WWW gddbet:i nto a human.
New Wor| d prNpat es (infraorder-Platyrrhini) conprise at |east 53 species
commonly divided into two famlies, the Callithricidcte and Cebi dae. The
Cal l'i thri ci 96t ARGhcatesOf Marnosets and tanarins. The CeNciae includes the
squi rrel nonkey, titi nonkey, spider nonkey, woolly nonkey, capuchin, night

o oo T ST Dot S SOl P Y, AU SR s, oherecter sed
Cai | i t hri xj eetpord (nﬁircrvmte régian oBridiemibpeiratyl (VE) @ttigiai v, ) Chatsag t eri zati on of
t he expr eSSﬁ@lbécﬁGE‘v‘ﬁQxﬂizPQﬁn‘th& hh@ﬂn&l&a@ﬁf %@%‘{@ %p?,r((,té%g.i 1‘%’ k@‘) mar moset

Cal lithrix Jacthus Inuntmogenetics 18- TV
subgroups WBPEPF Hathilhersize af oI AKibeRy- showed a hi gh degr ee of sequence
simlarity to their human RA |V counterparts. The franmework regi ons were
mor e conseriveehiywiencosvupebabtibaics, hmmmmminedlm(awélt@kpﬁahernrﬁh&rmg regi ons
(CDRs) odM t I ted i.n CDRI The degree
of sim IS}QAH%%& %&%@%’m%ﬁ élglggt}glg%%{éa IK mé‘é}x@es%&ﬁélﬁ@é'ges\ﬁﬁ% | ess than
bet ween QO @f%?ffﬂ‘%dk%ovmwsﬁ&ém1"”'*‘“3 in PDMICYPGI ml!hglam dose. In

addition, dAbs can be used as building blocks to oreate therapeutic products such as

multiple targeting dAb-containing molecules in which two or more dAbs bind to two or




3 SUMVARY OF THE INVENTION In a first aspect, the present invention

provi des a donmai n anti body construct which hinds to human TislF-a, the
construct conprising: (a) a domain antibody (dAb) which binds to hunan
TNF-a 5(b) a nodified hinge regi on sequence; (c) a human or prinmate
heavy chai n constant region sequence having a truncated CRL domai n of not
nore than 20 residues, nore preferably not nore than 10 residues, stil

nore preferably not nore than 5 residues and even nore preferably a single
resi due; wherein said nodified hinge region sequence contains either a
deletion O a single 10am no acid substitution of the cysteine residue
which normally facilitates disulfide bond formation between heavy and |ight

anti body chains. In a second aspect t Be present invendon. provi des a
nucl ei ¢ aci dmﬁeﬁmeiaﬁrﬁol&ﬂfa@ﬁfglag, dr BRbEANB N @RfobRRATY 0 CARREL WSS 2 pf he Tirst
aspect of the,invention third aspect the present 1nven |on pro i des

an i sot ated ptlll?(‘ﬂ”%l?c?’ %{é‘“&im%‘f’é‘é‘%ﬁ‘r e 15 conprising a sequence encoding a
domai n anti body construct which binds human TNIF-a, Wwherein the nucleic
aci d nol eculTé® EwEHHr iPsBshantRIvGerisegds @V@léqmelnwibatly deamcc¥prisipy @f er abl y at

| east 80%i d:aﬁhiui‘g&lb L VRFifbIPdRTeNARE Mo AkodsRASE L APYR 4% 98% or
99% i den? C rlf;mg‘ g‘ugnce Elset fo“r)t 0|Sn E%‘Q lu<ﬁ§%%mﬁﬁ% I D No: 51 and

nmost pre eraB'In Hat ﬂms’&‘fmsf'?f‘r"tfﬁ°°’l"h“1‘§EE§"HYJHN§F‘%U'ItW‘U®EQ¢® No: 51.
20l n a four tnhvlasipé‘dtfe ol qavberddahtis iypivalytof oshoprdamtisles an i sol ated nucl eic
~acid nol ecul e conprising a sequence encodi ng a domai n anti body construct
whi ch bi nds Newnseeld INfmate iRRIRGIAbYIIRE nucl ei ¢ acid nol ecul e conprises a
nucl ei ¢ aci d sequence which hybridises under conditions of high stringency

Lo Pe s Eobidfinfg BHERGRLARE sl el o Ruhild dOnl Bl SEELLE, 107 5T 2311

SE
a fifth asp E he i nventi on. provi ar maceut | Cal 38‘3‘;(5?8 Pt on
conpri si ng "é‘f‘f’ B‘b"f’l"‘%‘@"%iﬁi)‘lfﬁ'll‘“ &Pfh“EIﬁ%mH{'ﬁ‘ﬁﬂFW“éﬁ‘nlt thp beby desong tEeneotic @ccor di ng

to.the fipr sbntamemy iminogatdpeisc whidsugh mh@ﬁdﬂmwwdnﬁ%deyaé%%&é@ln‘?o carrier or

di | uent. t i.nven rovides for the use
of the dOITB.I n ant ﬂ)&‘bmﬁ(}%}%{e" g"&‘@%raty’r{ m?(ﬁm'f’fﬁ%e?‘q kS35R%58t of the

i nvention i W”&“@ﬂh@ﬁé@tlmé tepiinflics thiediw!fricidie nabCibrige. MTeain i die. | N a

sevent h aSp&%m&rhﬁimdaM@ﬂﬁlt&Ehnm Otie €851/ :H&ﬁd%@fﬂe r@h&iﬁﬁ&&t% a di sor der
characterised.5 i unan TNF u activit n su conpri sing

admi ni st eri AgEH S %H%’ LUBPe POl "ryn‘ét@%%{i‘ﬂ E’émoéﬁﬁ‘ﬁfb‘%‘lkﬁ%ﬁ”&d@whdl ng to the
second étépemtmk;f/ t he i nvention. BRI EF DESCRI PTION OF THE FI GURES Figure 1
shows the am no acid (SEQ I D No:5) and nucl eoti de sequence (SEQ I D NO: 6) of

t he accept oPregibfdtstudied RavEbiGtHcRrisdd W&Q)ﬁ‘i-a&élﬁnﬁﬁrﬁ%bﬂﬁ@he@&y G e 1 ed

enbodi nent  of . «?ﬁmﬁl lxrr%a_;}mqgtr}nbod% con trUﬁt acg g‘%‘b{&' th present

i nvention ad ‘(% RoHEr " aRe B R aER g ’r(gmﬁ‘c 19 nucl eot i de
and am no agirtsssé deremeggbidift IGH 6 wpprt(it ) thmlewb’&em naatvelosst Kaifrbix OM  nonkey Vic
gene segmentusuhud: h%ﬁx%gé!et%ﬁ%ﬁ h&s @@@%T d( SEQ I D No: 5)

and nuc{2 Ot'ﬁﬁb%g\g rlt'éjsd(cboth st rands; ggm%g\"&cd&ggé}? The 15

restric B15¢ © I%fﬂﬁ’e'i’cﬁh'ﬂ“’@é‘ﬁ “Hh*fif/\kiﬂﬂ@ﬁ 1@ ¥ icquntergagtgyi on i ncl udi ng
the CDR ) iBhelindiwategionfiwtrhaofeicgtio@cd PRITR ompBidlly 88 5EMRMER,RF C | Ndi cat ed

in underli rlﬁ‘ﬂrmxmng regions (CDRs), with the greatest degree of variability located in CDR3, ’I‘hc
' degree of umﬂanty between C: jacehus and human IGHV sequences was loss than
betweea Old World monkeys and humans.




Figure 5 shows the ability of Conpound 170 (SEQ ID No: 11) to neutralise
TNF-a nedi ated cytotoxicity in a =rine 1,929 cell viability assay.
Figure 6 shows that Conpound 170 (SEQ I D No: 11) prevents the interaction of
TNF-ct 20 with the human p55 or p75 TNI-7 receptors. Figure 7 shows
Compound 170 (SEQ ID NO:1 1) stain ing of transnmenbrane TNF-aexpressi ng NSO
27D4 cells (solid black I'ine) shows higher fluorescence intensity than
irrelevant specificity isotype-nmatched control (grey fill), Figure 8 shows
Compound 170 (SEQ 1) produced in a bacterial expression system 25 retained
binding to TNF-a in an ELISA. 5 Figure 9 shows the efficacy of Conpound
170. (SEQ ID No:11) in a INF-nediated marine arthritis nodel relative to
specificity control human 1g0l1. At weeRly intervals mce were scored
(arthritic score), A and weighed, B. Figure 10 shows the effect on
prot ei n expSEAHISAY OfFF THEPOUENTION (SEQ I D NGO 59) and 5 Conpound 170 (.SEQ
I D No: 11). Figure 11 shows.non-reduci ng SDS PAGE anal ysis of Protein A
purified Comporteds rrrentatlo of the
|l ead cell Ijne; | &szégggﬁ% iea‘r’éﬂggsg)mrébg(r%%lé?lﬁ Eu‘I?t(%“&e-y ‘Iinmﬁb‘r"a Rnei ght
mar kers: | afmds 2 ‘I‘*éll}ﬂ{’onsl“ﬁﬁé‘”ﬂpmm@r otein A purified Conpound 170 (SEQ ID
No:1 1) in IQL f(e}rma:hmtmma} @Ab;wmcm)mmhaaem@mﬁpd ot ein A 10 purified
Conpounds 170 i n(ﬁ)%'mi ! run 2); lane 6 =-Protein A purified
Corrpound 170 in ermen afcfc"S “iqu’?m 3); lane 7 = Protein A purified
Conpound 170 i n (9@fumasy @fmmmtﬂémvmhani):c(nstun tebjon sEquepite @avlids Sthewsedr educi ng
21)5 PACE 204l giist 2holfhed @lhofedile R GRIROHIdA Aol FERLR N 1D from.
i ne: %8Why

4 x 10 L fernent ns of the |ead cell ane control;
15l ane 2 = ’ﬁ%’i"@&"ﬁ‘i‘"ﬁ’ Y REAPGH e rraies aud gyre f@’fwfﬁpawwasmaln@smu¢ Protein A
purified Conpoun@blﬁm@aréi%@mm@ 1bgidn) selpivnddDonthiad AMBL AdelcBBh & slsldn 1); [ ane
5 = Proj®l Nudy fer tion,l run 2); lane 6
Z Prot eltn UCPI%M bfub@iqm@mﬂy&%e%z gsi‘d@qllé normd H{}%@?F‘Zﬁf q[gﬁlrgdr, ?f]dS) lane 7 =
Protein A pQ 'P%@‘Wﬁﬁﬁﬂﬁaﬂdf#ﬁwb%t«ww rrent ation ID (run 4). 20 DETAILED
DESCRI PTI ON OF THE | NVENTI ON The present inventors have generated a domain
anti body cdhgsecged aspdel Ghpigientisvengortyomdes 7 Nt :&nrhcw&hé‘cfhxcdd&ﬁmst ulated to

exhibit | ovuohﬂmymgﬁ&!n@&&vof\ﬁmmt%ﬂsh%'rﬁﬁe%{v@;ﬁloko humans. The domain
anti body construct conprises a portion corresponding to a variable domain

f ht h d ti body (dAb
i ngo 25 etk lEBNsRensoh AR TR ip e oS AL PaRedT egi on of an |

ant i bodyf heawgrisiteaa saqustrs ewtvdingh dorvdieartibdyt emtrubtedion bidaaBundntiengat ed Cu |
domai n. TheyHeR& Lh@ﬁlﬁﬂic%fndtntb?ecﬁ@&?ﬁ[ﬁpés a d:g\%ezg il cHréngcndt k)edgg{)) dt ulated to

increase the_in vivo h ing effector
functions RAFEH! %‘?tée“ﬁégpf"éilﬁéﬁcaf FFer efoebpOemst i % PSF RS %atitdh, S8%wfd- ammat or y
nmechani sm @f%addicNo tentqangdis@Torth 8 SEQ 1B NotsbSt sBS RS fb-s1 LBu R esent

i nvention 0 i ch binds to human TNF- a,
the constr {:e?c\f%: &F?es Qm (pfﬁ mgﬁgré:i’& gﬁ %{%&P ‘ﬂﬂb) whi ch binds to human
TNF- a (@) ? rr{) fied h| nge regi on sequence; é a human or prinmate heavy
chai n é8nst'sh “"i‘he‘&i"ifﬁmgBﬁLF@HB@“H%{W’WQ‘k‘a“% irelnedptstticaridmattonini n of not nor e

than 20 resioptamg aﬁ@;ﬁ&apé&%@ﬁ@b&dfmﬂ%axmyeo&tfﬁ?cﬂw%gh Eﬁés'}ﬂ g.f"r nefi Il nore
pref er abl ngg}gmrﬂ‘)mgc]e an. 5 residues and even nore prefera single

resi due: wherern eard: rourfee, ﬁﬁ’FWa‘é"r‘B C@é&‘ﬁ'@ﬁéé"”b@ﬁf‘%ﬂdﬁss eit her a
del eti on opndst mnﬁgpres of high stringency to the nucleotide sequence sel forth in SEQ I Na:50

or SEQ ID No:51.

25  In a[ifih aspect, the invention provides a pharmaccutical composition comprising an
eifective amount of the domain antibody construct sccording to the first aspect, together

with a pharmaccutically acceptable carrier or diluent,




am no acid substitution of the cysteine residue which normally facilitates
di sul fide bond 1.0formati on between heavy and |ight antibody chains. In a
preferred enbodi nent the sequence of the CH domain and the hinge region is
XEPKSZDKTI | TcppcpA (SEQ I D No: 64) wherein Xis valine, |eucine or

i sol eucine and Z is absent or an amno acid other than cysteine. It is
preferred that Xis valine and Zis =Inc. In a preferred enbodi nent of the
present invention the dAb conprises an inmunogl ohulin 15 heavy or |ight
chain variabl e domain, wherein said variable donmain conprises at |east one
confit enentarity.deterrnining region (CDR) having a sequence derived from
a New Wrld primate wherein the CDR is selected fromthe group consisting
of AATICLQS (SEQ ID No:!), EASSLQS (SEQ@ ID No:2),.EASICLQS (SEQ I D No: 3),
and SAS NI L ¢ . ; , her, eferred enmhodi ment the CDR is
CDR2. In a E,;ngggrﬁrg éggé%g%%%glf é%@ﬁ%&%&ﬁ%@ﬁ%usg gﬁ%ﬂ?{’é‘"“%ﬂug‘%”ed fromthe

gi np consi st{RYrusfacconding to the first aspect of the invention in a diagnostic application for

DI QVIT QSPSSL SisaWERVdd ERASQS! DSYLHWYQOKPGKAPKLLI YSASNLETG

VPSRFSGSGSGTDFTI - TI SSLQPEDFATYYCQQ VWWRPFTEGQGTKVEI KR ( Conpound 145; SEQ ID

Ntr.7) 25 DigINSR \/ . PDSYL PKLLI YSASNLET
G/FSRFSGSGSGTDFTE@I?E%@%” A%ﬂcﬁﬂmﬁﬁ RoeEshIRRGRed 123; SEQ
| D No; 8) DI WABpSENE Agctindty)ie A iRCRABSSFOSVisEHNN OO BREMAPHELYSASNLETG
VPSRFSGSCSGHibkiiaddufiéal cdoiob ot yd-aM\0RREdha Sk ; ( Conpound 100;
SEQ 1D No:9) 7 Dl Q\/ITQSPSSLSA?SVOI)RVTI TCRASQALDS%%%%&O CAPKLLI YSASNLET
GVPSRFSGSGS IEF e sk T YTEGQGTKVELKR ( Conpound 196: SEQ I D
No: 10) DI QMTQSPSS - SA DSYLHWQQKPOKFTI CLLI YSASNLETG 5

VPSRFS%%%EE SiL EDFATY.YWRFTF KVEI KR ( Conpound 134; SEQ I D
No: 52) DI FERS IBERF AT ek FReiridn e e SEQUR NaBw ETC
VPSRFSOROSOFBRF¢PIoSSADPEDFATYYCQQVWMRPFTFGQGTKVEI KR ( Conpound 137; SEQ I D
No: 53) 10 DI QUITQSPSSI _SASVGDRVTI TCRASQSI DSYLI | WQQ CPG CAPKLLTYSASNLETO
VPSRFSGSGSOFfFE T bH5Sis YHRERIATY Mo MVIRREHEERR KVEL KR L Cameund 121;; SEQ ID
No: 54); and .. ) Least. 95%. nor referably at |east 96% 97% 98%
or 99% i dentt:'iaTé,éxg]%'tJ %)g%lﬁngq%?w ? %‘E’aegte'méeg?d%“e "é}g)ssl.o'“‘i'?"‘leﬁa“ﬂ('?lﬁ‘{“l‘}%"r preferred

enbodi nment :Ejf:le constant r i,gn conprises CH2 and CO domai ns whi ch toget her
have the f oM\ ¥§1°§gﬁﬁ§ﬁf§%§l ¢ and amino acid sequences of eleven (11) marmoset and six

PEL L GGPSVFL BR TP KIOTkdY \SREEREI@MN/DVSI | EDPEVKFNI VYVDGVEVHN A KTK
PREEQYNSTYRWWSVLTVLEI QDW.NGKEYKCKVSNKALPAPI EKTI SKAKG

REP I hBP@B%Ia / N { \én%@;ﬂ 0 ra los: n i
(SSSD%@%\I%-E U W&J&%@@g&%&a @@JENNXJ&TH? MSQS%Q I?\EI 6%? d 8?) The |

ELYSI.CL TVDKSR ESCSV. LEENHYTOKSI SLSPGK;  ( SEQ 1D
an am noSacfadmé‘lé”d‘u‘P&géte%W{mi é"“ﬁ%‘/‘l::gs ch gses 15eien Bcking thaCORRAst 80%
i dentical, mdicetepindlicizalyl TR réspistreQOA4 a8 Bidjca8 Youndfdhca98% or 99%
i dentical thereto I n anot her  preferred enbodi nent the domai n anti body
construct cBignrd Shswaie MRNOL CHhiburBl 70 SERENGE 1 Wi flirkige flnleast 60%

pr.ef erably - wident i c re preferably at |east 90% 95% 96%
97% 98% or-%‘&'l%g‘?‘i;é%‘%%% P’?’B"‘f‘ﬁ?—"é%%ﬁéﬁ&@‘@é%”f orth in sEQID No:: I, and

nost preferﬁfg{l‘%é{qge se;guence set forth in SEQID No:11. The term "hinds to"

i

as used her W hgwaoug TFEER TP oot pbieny ithedniorhetiamofiii-gen by an
i Munog ko buwitinthy Buchealpls & o 170 TOIF radethts.a di ssoci ation constant (K, J) of [itM
or lower as 8

Figure 7 shows Compound 170 (SEQ TD No:11) staining of transmenbrane TNF-o-
cxpressing NSO 27D4 cclls (solid black linc) shows higher {luorescence intensity than
irrelevant specificity isotype-matched control (grey fill),

Figure § shows Compound 170 (SEQ T No:11) produced in a bacterial expression system
25  retained binding to TNF-o in an ELISA.




measured by surface planon resonance anal ysis using, for exanple a Bl Acorem
surface plasnon resonance system and Bl More' kinetic eval uation software
(eg. version 2.1). The affinity or dissociation constant (1 Q for a specific
binding interaction is preferably about 500 nl11l1 or |lower, nore preferably
about 300 nMor |ower and preferably at least 300 5 nMto 50 pM 200 nMto
50 pM and nore preferably at |least 100 nMto 50 pM 75 nMto 50 pM 10
nbil to 50 pM The term "dAb" as used herein refers to an anti body single
vari able domain (Vu or lit) potypeptide that specifically binds antigen. In
a further preferred enbodi nent of the present invention the domain anti body
construct fornms a hono- or hetet-of:linter with another domain anti body
construct according to the 10 present isvention. Dinerisation can increase

t he strengt re@ kgl yylell wher ei e strength of binding is rel ated
to the stgnhg@t.'theh%‘%%%%%%WHO%E%Q(#E{%W%‘W%%"'Wﬁwﬁiﬁgds?t es. To
facilitate dPHES slykiaoderclitivh o sreeifety cagiobimaah 14the Ad QBB PinRRLibOdY
construct com&%:es@d&ﬁﬁh@&%,g,@,ﬁﬁiﬁé@Q{]am y two, cysteine residues.

In a particularly preferred enbodiment of thc present invention; the domain
Coret /SRS B By MR e R A o
di meric domerHeeetd BOEEQXBMe:Fct which binds to human TN F-a wherein the
(timer consists of two donmain antibody constructs according to the present
i nvention. [Kigdrs lpsheﬁ’enqnedducmasmlfaaﬁeﬁlﬁpﬁﬁ;f@ﬂﬁaﬁﬂpﬂﬁﬁéd%(,g]pdrﬁ?r uct is a
honodi mer aqgmi‘?tmhg:lg)qio&@i}i,&gk%wat%gegf‘rerlglg t hat the dondi n anti body
constructs maki nq up the honodi mer . conpriae® EnTfo! a&drasayuence whi ch
is at |east ‘GOt ﬁ?gﬁé?wlyrﬁ%ight@@gqemsi@%w@mﬁd mod 4 = Flite Apafigiaabl y at

| east 90% Inipo@@I70 SELHIDNEIIP M 39 WorhdRRoh 88 rud D). LNSs SpAyENce set forth in
SEQ I D Ng: Jpg, At DS %eflg bl 'thel seqjuenkfgi gé%at??%F?ﬁ)??uhg‘SE() | D

110: 11. e g eesdd a‘é'pe%?mf“ 9P 83 B 2 ekt Pokeinph owifitlds a nucl ei ¢
aci d sequenéemeniddithy lehErRstomiinTart) bedy- FROREIA pein@bohPSiul 17t aspect
of the invem j@FemkiafnliBifd4pspect the present invention provides an :
i solated nucleic acid nolecule . conprising a sequence encodi ng a domai n

anti body co te W hi n _TNE-a, wherein the nucleic acid
nol ecul e coﬁﬁﬁxlgésffeég ﬁ%mr{u‘;gf’gé ggggltl%&ﬂ{fésﬁégmﬁn’Pé‘éfsficdgﬂwfltﬁlﬁé?fbfsﬁﬂl y at
| east 80% i Ye&NpiiBHfom 4 HLL frratnentiahd of thatleal eallSiue 90941 OB0%-206%on@f% 98% or 9

A
99% i densi Chhe 2 & niohen §QQRENGEBLER tank Atk N B Q ,2-10N%: 20..0r .SEQ | D No: 51 and
X A i i< Fiig %o““ﬁ'&“g)?‘”@g@“f D No: 51.

nost prefer ' } uence set forth in S :

In a fourt h@s(%ggwﬁﬂi?ﬁ?z ﬁfm‘?"?ﬂtf‘%{qféﬁllﬁr’@\?i deiyoigin A moifiad ed nucl ei ¢ aci d
nol ecul e cofpriwnhiOd KideeretierDatingy e 8 e AHuRQMYo Qfist mHCt which
bi nds human;, TN te@mentur (N ucl ei c, acid | ecul e conprises a nucleic
aci d sequence vvhi,ch‘éﬁ%ﬁ(gel[rgbg'slggcng"e%"%%Ir{\(‘j?li“inghgg'ﬂ?"“ﬂ‘? b9 8484 ngency to the
nucl eoti de éﬂ’ﬂfﬂ@ﬂ‘&’eﬂbéé‘f“*?*orth in SEQ ID No:50 or SEQ ID No:51. In

determ ni ng whether or not two pol ypeptide sequences fall w thin percentage
i dent i t3P | | RETAILERPHIERCRIRTIONOF THE INVEAIMON | | be aware that it is
necessary to conduct a side-by-side 10 conparison or nultiple alignnment of

sequences. The peusahinGBRHa G QNS00 a 8o BRI ' 3. ll arise in the
posi ti oni ng\gaf, %%Q;hicﬂ%ntoi‘ﬁﬂ%; e%@“ﬁf" depega?.ng%%&géﬁnﬁ’ﬁ% t\é?n ¥t hm used to
perform the ali gnnent- FPRYFR 'PrFEbE i BBHPsRicity wies pémisisteted 1@ ' per cent age
identity' &wmus; i demiatiyintiliody wesinict eompeites FPsrBorRddl bR oatido S SeRACes shal | be
taken to rebgkinbBunl; j ical,.and si.mlar residues '
respectjvely, beé welg%mg%mgﬁgne}%\ nogg@tﬁlg“ @&y ?W'HWE‘HIYLQMIHQHHWF st andar d

al gori tim IE%%&RM“ DPAHBLSETSRINANG AP ¢ vongting region of Fmantiteab@bechadiBuno acid
sequence i déntintheesnb B¢ habidh@gd BRYaRgical cul ated using the GAP
program ne and/or aligned using the PILEUP programme of the Conputer
Ceneti cs GrRdReiudiddGf the wdddi: i earch Park, Madison, \Wsconsin,
Uni t edSt at es of Am?%hgah?%[\?é‘ég&é%?ﬁgt%pé’ftf”mi‘g'gzi’)'?‘ Tae iapo brbe ahune
utilizes tﬁ“@dﬁ]’ BOFS e RSl oggidestas ftican eiitias bitieved1OF0) codPorkf sTaXI Ni se t he
nurber of  ihdemt-inBakddtary ldenaki®s lofl@STMENhil Rief NI M se the nunber and I ength
of sequence gaps in the alignment. Alternatively or in addition, wherein
nore than two am no acid sequences are being conpared, the Clustal W
programe of Thonpson et al, (1994) is used. In determ ning whether or not
two nucl eotide sequences fall within these percentage limts, 25those
skilled in the art will be aware that it is necessary to conduct a

si de-by-side conparison or nultiple alignnment of sequences. In such
conparisons or alignments, differences may arise in the positioning of

non-i dentical residues, depending upon the algorithmused to performthe
alignment. In the present context, reference to a percentage identity
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the Conputer Cenetics Goup, Inc., University Research Park, Mdison,
Wsconsin, United States of Anerica (Devereaux et al, Nucl. Acid.s Res.,
12:387-395, 1984). Hi gh stringency preferably involves hybridisation
under conditions of 65C and 0. 1xSSC 5{12t SSC = 0.15 M NaCl, 0.015 M
Na3Citrate pH 7.0}. In one enbodinent, the invention is further based on a
met hod for anplification of New Wrld primate i mmunogl obulin variabl e

regi on genes, for exanple by polyrnerase chain reaction (PCR) from nucleic
acid extracted from New Wrld primte | ynphocytes using prinmers specific
for heavy and light chain variable region gene famlies. For exanple, 10

i nformati on regardi ng the boundaries of the variable domains of heavy and
light chain genes (Vii and VL respectively) can be used to design PCE

primers thatlnallﬁ&itbsfwct ttlibq:»rééaﬁhrﬁfb:hﬁm%m%ﬂa JohRIR A i 39@&19' Vengéﬂ?ilglahghgrhghal n

codi ng sequgnce ?1819 n% an antib % known to

anplified varlap eb‘? HHE CRBHS Miser t ed elther al one of as a fusion with
anot her pol ypept (xledssiretibely (d4b) tWhech bbvapd hemaPTHIRE € const ant regi on 15
sequence or the 20bikon, uit abl e expression vector for production
of the domain an{b% 4 con‘%t"%'(% 61 “tfie i nvention. Suitable expression
vectors will be q"é‘i‘w‘i“!"?‘lal"rE@‘%ﬁ@é‘é’@Rﬁllcméwmrﬂgmmq@mte havibpe tiueped t oi re of

VI, VL and m@msﬁaﬂawoeﬁmemadmm&sqa&gpf@feah%k%atwmg\ﬁ&w“” Fepertoire

|mTunogI bul i uences or_a synthetic repertoire BT
occur ring’ ngm %F"'ta@?"%t HoLe B ‘6?@% F@&‘"’”f%ﬁ’“’é‘i@%ﬁ?ﬁeﬁ sirfglegpyiclue;

i mmunogl obul i n- ev(fmm'@ldng)dd”eﬂ bighegloe sdqeehed E0RRINMG BRhcPL SR8 oL h es Such

repertoires ﬂﬁ%aggsd’@, f rn i

expr essi 1@9 | s, ,or gtr}gtgyrnrogtr:e e &?uzé%g?}é%%{g@rﬁgm%ﬁc%ﬁ% bé’“d adul t
primate B c ?‘P@“O“It’fﬂw&%‘sﬁef‘@’c{’“ yéﬁté@o Xbpies-fi ed froma natural repertoire,

or any repertoire that bind the target antigen are then subject to

mut agenesi s enRieldmbpdinent dentqugnde of Gr Ger d@dbirnp todigercgiod isel ect vari ants
with inpr OVﬁ@Pthﬁgl‘ ENPACISER IBHid: Sﬂwht%{rn}t Q%hh&leﬁc@@%rr tgo(tyu&f né)él % snoran . |

i mrunogl obul i'n va ‘i Lg e domains ,are preEare y artificrally i nt

di versity | AtE°&*e? ‘ﬁél'ti‘“\‘i’ésﬁ"ﬁb ftds pyefimedihat X i é}é‘é? i % e sagiac.\/j | and VL dOfTB.I ns
can be screened for desired binding specificity and functional' behavi our
by, for ex a{ﬁﬂ léf"fﬁffég@hﬂ-‘“gﬁl afyihe (psenGaientonrthe dad compddes SICiin@A0AEHuRR

bacteri m@hamvjdabrs @umhtd@raaé b RaiR el AN libraries are
wel | known {l)or;u (Ll i@h grt. The h&g> gmg@zggg?g@hﬂ%%%&ﬁ&satgg%ﬁ “descri bed
ext ensi vel y" ' ﬁ P’fl SHEPHBL R ""rﬁ‘t&%&%ﬂ%’@"@éﬁ@wﬁﬁw World gener at i ng

and scr eenlwrgn%wnrdmtbtémtesehmdl ﬁtixﬁumlgfoypmtsnbtmg% ahe gpof them can
be found i nyohOr LRXGN Kﬂtﬁ%‘ 82; C arkson
et al. (199 ﬁature@S@Eggﬁz ?Z' qﬁ) (%159(2}1)”\{&(% i 98 Pat ent
No, 5,427, °*#.s. Patent No. 5,580, 717 and EP 527,839; Fuchs et at (1991)
BM Technol ogy 9:1370-1372; Garrad eral. (1991) 1310/ Technol ogy 9:1373- 1377,
Gar r ar caer ab and¥eT priEkO2HR06RR:: 1T AR Rlciry, (1992) PNAS 89: 3576- 3580
Giffiths et cd, (1993) EMBO J 12:725-734; Giffiths et al. U S. Patent No.

5,885, 793 andpﬁanasa BbdifientIRMKA s BleqRdne 89-896; Hay
etal. (1992) Hum Ant?boldwROPl ybri Eior r?asmgg_l}g%%trgm g‘ﬁhgo%%%z‘@t‘g (1991)

N;JC iAcu ?Zgﬁﬁm%.%3z.0Mmﬁﬁﬁsmé &W 5 é Engppl k
e a adner
et al. US. Patg:n(} g@ﬂg ué%@@%@ﬁ?ﬁ%@&@ éBGT’%V@% 698, No.
5, 837, 500 and B UYME HEY O NEBafferty et at (1990) Nature 348:552: 554:

IVbCaff(%rty %{QQT S%’g 92/01047 U S. Patent No. 5,969, 108 and EP

589, 87 S RMTGSER LSS Y ADRVF TR APRATDS YREWY QOKHSHARKLLIYS ASNIGRI sov, 110.
1"504r 354 G‘rﬁ”ﬁafw&iﬁ‘éﬂ%ﬂLaﬁSL@mnwsgmmmam@R}ﬂﬁﬁmw Reconmbi nant
libraries ¢xuessing dHanmepgrtoire of V and Vi"domains can be expressed on
the surface of m croorganisnms eg. yeast or bacteria (see PCT publications

WO 99/ 3656 DIaMUQSIEYSLI286E DR 20r1TRA SBR T
el
or exgﬁgl ye

expressjon ste | ant, insect and
manmal |gn E(_s% r};gbwg é\g’jf)ungl and virally-encoded expression systens,
as descri bed here| n or as known in the art. The domain anti body constructs
of the present invention can be prepared Using an S




25 anti body encoding nucleic acid to provide transgenic plants and cul tured
plant cells (e.g., but not limted to tobacco and mai ze) that produce such
constructs in the plant parts or in cells cultured therefrom As a
non-limting exanple, transgenic tobacco | eaves expressing reconbi nant
protei ns have been successfully used to provide |arge amounts of

rebonbi nant proteins, e.g., using an inducible pronoter (see, e.g., Craner
etal., Carr. Top. Mcrobe!. 30l nununol. 240:95-118 1999) and references
cited therein. Al so, transgenic mai ze has been used to express mammli an
protei mat commercial production levels, with biological 12 activities
equi val ent to those produced in other reconbi nant systems or purified from
nat ural sources (see, e.g., Hood etal.,7Adv. Exp. Med. BM. 464:127- 147

3999 and ref J I Ant i bodi es have al so been produced in
| ar ge anount g&fsgg §£§§§ﬂs§§v§?>§v§? YRS YL HE R KR I K U g ARKBENENT S,

ransge

such as sing C%W%SB‘HT@&BT@%F&%@QQV%W&W@GQ&@Q@ seeds and
pot at o t uber € ompeend 186:$EQ IDowrEW et at, Plant Ml . Biol. 38;101-109 1998
and reference cited therein). Thus, the domain antibody constructs of the

present i nveRIQMFREHT.EASOChHR VIITRASEE ST 0N Y HARSER B 'ﬂﬁ[}{k%gﬁ’-&cor di ng
I I

t o known Fret VBSRFS(SE8GRDEOLTIE $ SIRREY t echnol . Bi ochem
30: 99- 108 CuicBghund 4903 SEmED Treh%g\;%?gf:%%%K‘i@@ZZJ 1995; Ma

: Hein.,
et al., Plant E’ﬁym ol . %8%& -6 101995; Whitelamet al., Bioehem Six:.
Trans. 22: 946cfisth s ARSh ci.ted therein; each of the above
references igpd g&ggg‘? E@? rﬁﬁlg?gg‘gﬁgngﬁ‘}%YQWW@Lmhé Nelemai n
ant i body COR{S}t ructs or TLHHPRATEAQQOAY WREFUREQGER YERR y puri fi ed
products, prbamRted b7 SHREP Mars3synt hetic procedures, and products produced
by recoﬁ?)i nia t echni ques froma eukaryotic host, including, for exanple,
yeast, Hi'ghetQpiTeRess SHEBRMTIEERA SQMPENLEM CEDR ISR G0a itk ARG t he host
enpl oyed in‘?sﬁﬁmﬁmﬂrmlmﬂanWYQQ@WWﬁﬁéqéM Cohsﬁructs of
the present (Comnenid 0; a0 IeN@iycRgy! ated or can he non-glycosyl ated, with
gl ycosy/ated preferred. Such nmethods are described in many standard
| abor at ory AHHIENCS atSiAS Bo Roreptolabbly MduR@atAs79Ch @R N5, QC'%‘PC?I%MOW Suber
2nd Edi ti onef ek geq@frcisng Harbor, N. Y. 1989, Sections 17.37- >89 Ausubel
etal, 20 eds. Current Protocols in Ml ecular Biology 1987-1993, Chapters
10, 12, 143, ; |l igan eral., Current Protocols in Protein
Sci ence, Joﬁmwﬂﬂegtgf%q%%%gﬁo%?t .c?.mrfég’?'—"?@‘@ﬁ’,l'isqtsﬁb@ehmcmcmm, Chapt ers
12- 14, all gH‘f"i‘Pé‘F ThHe Gregollostmdieqienei n by reference. I n one expression
system the reconbi nant peptide/protein library is displayed on ribosones
(for exanpl FE-14EPSREBERRKS K LRV SRITISAORIVARVD VSRR & 1Sy ,
Pr oc. Nat hAeg@T Sk ERSAY sﬁ‘lﬁﬁ%%%?v{gﬁﬂé g@ﬁg CT_Publ 1 cat | onoKEY ™pos/ 31700) .
Thus anothé | € invol ves the her SEGRYSINRALPAPIBKTEISE | pti on of
a DNA |ibra ﬁ%"gﬁ?%W%V@T@éﬁiﬁfa‘msmwwmtm@mm%\pd from

i Muni s¥d  deMEGSABLY SKIOEVISRSE Wisokafrsch ﬁ@ﬂg??@@ f.the library suc. h that
the protei ?Sg@%)sz& ni sed" TEENAS stag on e rﬂ@&‘s" ,P‘_ﬂ‘f:fi nity’
y bin

sel ection ing to RSP), InRNA isolation, reverse 30translation
and subsequent anplification (eg.by polynerase chain reaction or related

t echnol ogy " “RUIT SEPEIPEUHES Lok leawI6a%i ireforaang IaNBOWfiGatd Qbsan be

coupl ed as preéedbsaleyst 908, 450, odd, iy ehdon, Lhr ough i ntroduction of
somatic nutation in this system orot gﬁ/@gﬁéﬁgﬁg%ngl‘f%%arggof affinity maturation
as known i & dnb@cShat ol damAnot her - exanpl e sees the application of
emul si gg co ar‘tr%, t%ﬁ?&g%di?ﬁ%@{%g nﬁ%‘f-%&@i’oiydo‘f“ﬁ%“Q‘éﬁé‘ﬁ@tﬁﬂ@wﬁmﬁwiﬂhe donmai n
ant i bodf es™ 8 FhEMFHY e g, PTRICEAN 6 Jean 3@% @I Bkl PRass D I N Vitro
and opt i ca#oset v, weklumdso:ane iSanbl neg Wi L coscompartment al i'sation of
transl at_edﬂngrnpog,edr& rglpdﬂi‘t;s nucl eot i de_codi hg SeqUence 7% “Agtdéus phase
within an ol droprety i aHrERist St JEQRE Beillbubl i cations no's WO 99/ 026711
and WO 00/,@0712)“._ The, CDR sequences may be obtained from several sources,
for exanpl &) ‘U8t BBGR S Serdhcrais, iF freenRnt th orialto tRebindie J1ah .Rial GGRANO! 0y

| nf or mat | dmupnetiainm Amngh o kebe Yk §8i.Jat S, ,nebi . nithmh. gov, The
Kahat Dat abase of Sequenceg of r“I13r gisgié{ﬁg&gc?ﬁ?dm %‘?"V& Caf™eTiter est

wwwv. kabat dat abase. com or the | MaGT dat abase www. iinut.eines.fr. '
Alternatively, the CDR regions can be predicted front the Vo and VL domain
repertoire (see for exanple Kabut EA and Wi TT Attenpts to | ocate

conpl mentarity determ ning residues in the variable positions of |ight and
heavy chains. M. NY Acad. Sci. 19(3:382-393 (1971)). 15 The CDR sequence
may be a genornic DNA or a cDNA. . There are a nunber of ways in which a
repl acenent CDR nmay be grafted into a variable regi on sequence and such
met hods will be famliar to those skilled in the art. The preferred nethod
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where it serves as a printer for initiation of DNA synthesis in vitro,
extendi ng the oligonucleotide by a DNA pol ynerasc to generate a

doubl e-stranded DNA that carries the desired nutation, and ligating and
cloning the Sequence into an appropriate expression vector. 25 In a
preferred enbodi nent of thc present invention, the New World primate CDR
sequence is grafted into a variable region sequence which is of |dw

i mrunogenieity in hunmans. By reference to the tern "l ow i mmunogenicity"” it
is meant that the domain antibody construct or antigen-binding portion

t hereof, does not raise an antibody response in a 14 human of sufficient
nagnltude to reduce the effectiveness of continued adm ni stration of the
domai n anti body construct for a suffictent tinme to achieve therapeutic
efficacy.” mBisebepphkiice ;ﬂhmouas@mﬁﬁxle@n Q;Iuﬁﬂg,ﬁ‘&%@ﬂﬂ@a BIRQMILERAL he New
Wrld primte CDR is %gafte the ! A%&Eﬁ@ﬂ tor se ence" (de5|gnated

Conpound 12BJ5T9PAeseqag "é's[im N °"s“é’&‘0’ % HE%Ys of the
am no aci d FTepi@nger élestocrbmntmnstmvt @E@od d)pbdmﬁcazmdmg interaction is preferably

DI QMTQSPSSL S
FSGSGSGTDETi% ségﬂ o R R Tk FOQUTKVEL ‘?@%@E%g e %)Bw‘lrhu s
sequence |s“1t4rﬁ?: 390 nMre 50 ol adtioerpreiaable Adesss KI0 pMbietSA PMATBEOW D No: 6: 10
f\é\g ﬁ$g ,?é'lqﬁm 15 %pmhe%ﬁ m%%&&@nmﬁm\% dggi_ﬁABngA 1% _?28 gg'c; gg
AAA CCA GOO" A‘% %‘1@ Agé % %Akf‘”%‘i‘i“é@/h@“‘?cc GAG TTG CAA ACT COG
OTC CCA TCA COT TTC ACT GGC ACT GGA TCT COG ACA GAT ' FTC ACT CTC ACC ATC
AGC AGT C1arcAnthernreferedsabogipntf fhe preyenhiaryntingshy demaiumeibpdy com@uaTT CTG TOG
COT CCT TTTfoARG oG- me%anmma%ﬁlﬁ@wc&c&@é&oﬁ%t& &EQ | D No: 6)

I n one efers diJren re8.e ntlo ma New Worl d
pri mat emé?DF\P bkt "é%gggc%s rE‘F U(]§E6nfr% g})“mfgésl gt alig‘frb "F'?ﬁ 8F’ ari abl e
regi on dAb %“a%@@md@rﬁ%E?tﬁcﬂé‘h@é\@mfa@bﬂl@urgelﬂlimowlemmbsﬁquence (
SASELQS; SEQc Drd¥esid: a@ier td@ﬁdl%hhmﬁg%re&g% of aﬁu@mﬁ a.ltxtﬁa()W QAYLe the

]ICZ)Io &ﬁ&g%sf%b@%%%ﬁa”%%%%ﬂm %ﬁg@ﬂu YSASNL ETG

VPSRFSGSGSGIDFTLTI SSLQPEDFATYYCQQVWWRPHPGQGTK VEI I CR 25 (SEQ I D No: 7) Thus,
in-one pref@rdededsbodrErtembpdeT abfhe preerduating e demaibatipodyonst r uct whi ch

bi nds t 0s hugBstrudimma 2 heRiRikSEeh Mmhienadl Meathdbcpdsnge set forth in SEQ ID
No:7. 15 It is within the scope of the present invention, that the

variabl e regianSHANERER: {JAPk. pl seh%c‘;l%@ﬂr é@enﬁiclﬁ%w(l&gpﬁémyg& may be

further subject to affinity maturation in or rove 1ts-antigen
bi ndi ng chaf BT s ‘Oﬁh‘i“@“ Fri-orpdierdsihe dimer coptigs qfé‘d‘i’ fidmesitt | on of

certain amg{&ﬂb(ﬂlgvlca-nﬁ-@j@d;ﬂl;lﬁ&ug\totﬂm}ﬁgsmvemm or fnunework of the domain
anti body 5construct. For exanple, SEQ ID No:7 was affl nity matured as set

out in the Mtp?erfan%h E%,@tﬂgdl%ltt@m%uﬁ'ﬂ@boh? ng&l.ci@ mT d@%@&ﬁf' ng. In a

further preferred odi ment evarla re t he donmi n

ant i bodsP corEicrady P’(‘fﬂ‘ﬁ*ﬁ“ﬁ*’ﬁl“ﬁd’ﬁ"‘t’% “’H@ﬁ%"ml“@ta“@s%vﬂ Gekomadisican no acid
sequence Ofcofabfelddatiiio 8cid EeqnGd WhIciNG 3Qcastlones grefwa%@ PRER 36t flcQat ed Conpound

Comound 12 Al SR P e BT B e

forth in SEQ ID No: 11, and most preferably the sequence set fonh in SEG 1D No:1!.

In a second aspect the present fnvention provides a nucleic acid scquence encoding the

25 domain antibody construct of the first aspect of the invention,

In & third aspect the present invention provides an isolated nucleic acid motecuie
comprising a sequence encoding 2 domain antibody construct which binds human TNE-o,
wherein the nucleic acid molecule comprises a nucleic acid sequence at least 60%,

preferably at least 80% identical, more preferably al least 0%, 95%, 96%, 97%, 98% or




GVPSRFSGSGSGTDF' TLTI SSLQPEDVATYYCQQVWARPFTFOQGTKYV. El KR ( SEQ No: 8) 15
Conpound 100 DI QUITQSPSSI BASVGDRI TTI TCRASQS | DSYLI | WWQQKPCKAFKLUYSASNLETO
VPSRFSGSGSGTDFTLTI SSI LPEDL- 7ATYYCQQVYWRPFTEGQGTKVEI KR ( SEQ | D No: 9) In
a particularly preferred enbodi ment, the variable region (clAb) of the
domai n anti body 20 construct which binds to human TNl 7-a conpri ses the

am no acid sequence of SEQ ID ('Jo: 10. This has been desi gnated Conpound
196 and the sequence is provided bel ow. Conpound 196

DI QUITQSFSSI BASVGDRVTI TCRASQALDSYLHWQQ CPGKAPI CLLI YSASNLET GVPSRFSGSC,
SGTDFTLTI SSLLPEDFATY YCQQV VARPFTFGQGTKVEI KR 25 (SEQ ID No:10) it will be
appreci ated by persons skilled in the art that the constant regi on sequence
of the dommi n anti body construct nmay bé& derived from human or primate

sequences. TBhe Mhé&%%ése@mﬁ,%@cfmym%ql\*e\mo\%r&rga@&bﬁ@ﬁ Riggh 0 d VOrid

primate sequ en ui t abl rimat inclu I'mpanzee, or
ot her homi nPf %@& g‘@S°°§6’FFF‘F§°‘H‘P“8@%I‘\%HP§HWW@ EnNpétause of their close
phyl ogenetie proxinmty to humans, share a high degree of honology with the
human const éﬂﬂfOP'éqﬁm?t@eqweqﬂtevcrﬂplenirewédalay1ao!ahenmits:tcahhom@gl on is derived
froma huma h e found in
The Nat i ona:ao ? (g‘?g%?g%gcﬁgag?o iﬂ%?‘n@é?%g% (‘)'%Eglﬁo el rflnagﬂnﬁub‘ﬁcl eot i de
dat abases V\A)Wﬁrﬁ’él“}"'l ““PiF‘ﬁT‘ﬁil mﬁle@évw%epqmed%a@éd sePaperbeiveh lgbriGeguences of

Pr ot ei ns of uﬁmﬂmklaglwmgh keth@hest nobiales feh@habas@nt HRedPin gy ! | VI GT
dat abase wwy, @H}f cgpes th I'n designing the domain antibody construct of
t he present “i v Ion,” the inventors have 10 truncated the CHL domai n of

t he constan}%}(‘: e), region. A mniml nunber of Cul domain residues have been
retai ned i nfyieEaRning “ﬁF‘B’%ﬂ"&IB‘“i“l"‘é&?'mel’qd?yﬂi“?{l%ﬂfe” dishiaiprrogntnge bleatity const r uct .

around the Hinhgeosegilodin i ef eillabbyare a:tn it @ﬁ&%s»&@ tdech8ch BQJ. wadino acid

resi duespof tal more preferably | east 10 am no
aci ds, %tl I f&%ng{' ? I@a%‘% }{ci%s%?s - & “'ﬁlbmp PROnS o ﬁ“‘\’ﬁ?f‘“e preferably a
si ngl e ani néffaenags Wé‘siﬂd%@ themﬂlh@mng qfnoraidpmezilemrdect énybatitigmpnd ik he - donai n

ant i body comg&rw%%b olfnpﬂhgﬂfxgnﬁ'@ﬂpﬁi @i ﬁ&ehﬂc@\*&e refefthi 5@k Q@: dorai n
resi due-hin domain as il ustratecf sche gIcaIIy in

Figure 2. T 'E'L’bgrt T’T"g ég’f"li?'“ﬂ’rtgf F e TS At h*iélﬂ?ﬂce%“h‘él RESHiSR b fafﬁt fobody
construct hésnrler efiiilented enddsirsibn neides repdotifody, bawedn sBEQuBcMOis11l. This has

been degign
DI MQSESSSL%JA%%%VT %@Qm 5 Wﬂ%‘f«ﬁ@ﬂ%ﬁ“ For example,
GVPSRFSGSGSEHH ﬂ‘ﬁﬁc%ﬂ‘@m}aﬁw’ﬁw mwm@r@pwme

SDKTHT CPPCRAREE A1 (S| Thigl SRAHEEDA bVl ot F PEMI gja
EY ICALF ABI F. KTI SKAKG

%?ﬁmﬁ%%%&%]?ﬁ L&@%\é\%ﬁ f)‘mel ica (Devereaux er

OPENNYKTI PWL@MW@RL’WMIUZIW5WMWW3HMhii\sll—WTm QLB SPOK ( SEC)

I D No: 13) Ttbemhhmezerr@gberbfmfmdmuﬂﬁ%f&@ﬁ&ésxn&m&ﬁﬁsg% callEHAQE 0Dt di D
facilitates ormation of a

contains a eystcine (C) sid whj ch

di sul fi de 10‘8%3 %é‘f%ﬁ‘e’h B ‘%—ﬁ‘"gﬂﬁ‘ﬁ% ﬁltﬁfla“f’ﬂlé"fQW%&VVh%ﬁ&mﬁfcam t he

const ant dowalammofamdhﬁe]uttﬂcg;hre&chﬁlcmpﬁﬁcaﬂsmsthlhepmwlﬁd&%&ﬂﬁ@ﬁkzses only a
single varl(@q ®4fiiQ jn and thus leaves a potentially reactive unpaired
cysteine resi due t\he cystel ne residue has been substituted with an am no
acid resi dg d ents di sul fide bond formation. The potenti al
consequenced %ﬁ*r SRt FRT P adeobdisieateces flyvitindiaseirercatariinitsor ot ei n
expr essifon tihweskiled aghe eyeatli tonwainthati hedethiig andidesi8onsdiddict .

comparison or multiple alignment of sequences. In such comparisons or alignments,

differences may arisc in the positioning of non-identical residucs, depending upon the

algorithm used Lo pcrfurm the alignment. [n the present context, refercnee to a perceatage

identity between two or more nucleotide sequences shall be taken to refer (o the gumber of
30  identicul rosidues between said sequences as determined using any standard algorithm

known to those skilled in the art. For cxample, nucleotide scquences may be sligned and




It is to he understood that any hinge region sequence derived from any of
the anti body cl asses woul d be appropriate for use in the present invention.
It is preferred however, that the hinge region is derived fromthe antibody
subclass 1gG. Preferably, the hinge region 10 is baSed on the naturally
occurring sequence of the hinge region of igG and conprises the sequence
EPKSSDKTFI TCPPCPA (SEQ I D NcE12). In this sequence, the Cys which normally
occurs at position 5 is replaced by the underlined bol ded Set residue.
Preferably, the C-termnal am no acid residue of the CHL domain is derived
Born 1gCll. More preferably, the Cul residue is a valine (V) residue or a
conservative amno acid 15substitution such as |leueine (1_,) or isoleucine
(0. This residue is |ocated innediatep@ proxi mal to the hinge region and

assi sts | n thercinenisi aaluitieodilgadd BESTHY pfrunhe oSS bppHsiiad g hinge

regi on. preferably derived from
Swi sspr ot g%teg‘%\?sé&ég%g%s% %“°n@g‘r"%%1§"§‘?mh§§dfkpﬁ‘ﬁ ORI PKOTL M

| SRTPEVTCV Uniip/Sa BAYEN!AVTK AREERMNI T RVINS 18841V

LHQDW.NG CEYKCKVSNKALPAP | EKT1S KAM QPREPQ VYTLPPSRDELTKNQVSLTC LVKG

L DSDOSFELY \pggﬁﬁwe%b“y%ma\ﬁ?mlﬁm uﬁ%bonﬁns‘nféjfﬁssogmd?‘sééq D No: 63). 25
The dom§| ns“ghg bo Wﬁﬁ@maﬁé‘eﬂ Oatised or linked to another
functional * nol ecul e. For exanple, the domain antibody construct Can be
funct i onal 1§95 ombagimesy. (heiayentian is futip bareg on g entbed br kuplifontonndesval ent

associ at i orward Iﬁﬁﬂmnwﬂ&ﬂ;gldbmuomsdﬂé rcg'sﬁ SenBd, AR ExaAD) b@ﬁﬂﬂoWneﬁ@é%Ef ,€s, such as

anot her an o) et ecl ab t agent armaceut i cal
agent , and} ‘%)argt gxp%&‘)t écfn}l"uérewpa@’ ef‘%?%f‘ﬁg?l '%é’ &Pfg%qrglfﬂée léfE‘B%Vt&‘t‘i“Blﬁ of the 1S
anti body opnmlsm@yfdﬂmwgi It ¢hizimryanibteheghiomgeheimitek.cRdtk endpidich as a

st rept Qi did¥oeRleh LS thOFouRd4Pad J et ectabl e agents
wi th which tme i 1rrﬁgn négr}tl Oudy constﬁd%%h%mt‘%gz@erl va?lhglq AI hel ude

f 1 uor escenfEdf & TeSRERRYRHY SRR PerIasd? %%H%Raépé@ﬁ‘a‘bmplég@nt s incl ude
5fl uores cewar,cahfeldammeﬁomlmlmscuiehvmyigmabm ccrdthgfsdzqaém eﬁ:odmg an autibody

5-di net hyl S ghigride, r in andthellke
The domai nﬂgﬂn“{'lﬁgkaﬁd%g%%g@ Lﬂhggm {rg‘(i) ‘be lc |({/éﬁp Chog ﬁ}/‘{%&ﬁeﬁ{%ﬁt abl e

enzymes su Eh%é@“%"lé‘éﬂhl apeihgs ﬁ%‘g?ﬂﬁ %ﬁsﬁilﬂanfcf@rwl’amas b pimtsdodameregigh ucose

oxi das asan@bqhdslee b ﬂf{ﬁinvaWiﬁﬂutbb@uﬂlﬁ%Lﬁ}cs@lﬂﬁ b’&&g%r ﬁﬁﬂéntnﬁh'&tthé &urﬂﬁ‘r ivatized
wth a dete ct ed n addl tional reagents that

y [
the enzyne’ uses”%ongri'é gﬁ‘owﬁ‘g“’ﬁ g%ffa 8{”&’6&]*3%%@5@ 5 o fegdkine o thoppe  domai n
anti body ctdadriwtt amay al so. be. derivatised with b| otin, and detected
t hrough indirect neasurenent of avidin or streptavidin binding.- The domain
ant i body cmm*eysmtmﬁaqpvdmﬂgoﬁmt1|a§imtmmlcﬁnmefm\£tumy bidtksg to one or nore

nol ecul es e.lL.ncrease resi Stance -to degradation
Wi t hout }’é@ r|&)n % {"m\’ﬁl(fb“F q"auel'o“* nﬂ"lg‘f’tfw?ﬁ"f‘%e ﬁ“%‘f‘&g e nol ecul es
may bezq’u n{@éﬁwﬂrwtﬂn@premrrd; ﬁqr mmpbo’dyn wonsbglelntin-vimessing talk Brrves@dt hat t hey do
not i.nt erf@érﬁbﬁé&&ﬂo?@drﬁﬂéteh'ﬁl@ﬁ& thhﬁrea@d}.'bgﬁzﬂwh& el mgdgb,k%e wHopese adduct

nol ecul es | ncl lé& té‘{‘Eor exa s directed to a ogenous” nol ecul e as
descri bed FH™USD ‘%Fﬁp“‘éﬁ’ﬁﬁ‘ic ‘an’B?F“?@‘G%Q‘FR‘G%ﬁ““TﬁI%%W}W addyuch adduct
nol ecul es @mingetpdkyiselitiestted cmncsfzdeaﬁmemh& :ﬁﬁr@%&ﬂﬂptdrq%em;;@ occur

natural |y degr adat i,an renoval endogenous
mechani sms(hﬁl\g\bﬂd\ﬁg3 tﬁg&a%%ﬁ Jcﬁﬁ?:r ea: H‘a{eg F‘Tlsf@dﬁﬁgmlbsémg’?ﬂge'ﬁf"éiﬂyf rom t he

f ol | owfhg: t© pegfugsred @iﬂﬁtsVﬂﬂ?th)WIEWPWWawgldetramarhactw| X, eg. collagen, !minim
integrin and fibronectin; (h) proteins found in blood, eg. fibrin a-2

macr ogl ohulyintheticredenines af bngm zmm:fnbgbdsbun@g@iﬁbiAdmﬁduk%mmgmdBy serum anyl oi d
protein A ubi qU|'t| n, uterogl obul in, 25m crogl obulin,
pl asni nogen, I g glérgmnlémggﬂg%yﬂ%a - e tl trypS| n and pancreatic

kypsin inhj bltor mrune .serum rotelns gE, | | gtvli
yp A Teperioire ot( 12 and Vi domains cgn be s%reened for desired- gmdmg specifi c%l?’«md J

tunctional behaviour by, for example phage dlsplay. Meihods for Ghe constiuction of

30 bacteriophage display libraries and lambda phage expression ltbraries are well known in




(d) transport proteins, eg. retinol binding protein, c<- | mcroglohulin;
(e) defensins, eg. beMciefensin 1, neutrophil defensins 1.2 and 3; 19 (O
proteins found at the blood brain harrier or in neural tissues, eg.

mel anocortin receptor, nyelin, ascorbate transporter; (g) transferrin
receptor specific |igand-neuropharmceutical agent fusion proteins (see
US5977307); brain capillaty endothelial cell receptor, transferrin,
transferrin receptor, 5 insulin, insulin- like growh factor 1 (I1CGP 1)
receptor, insulin-like gromh factor 2 (I(1F 2) receptor, insulin receptor;
(h) proteins localised to the kidney, eg. polycystin, type IV collagen,
organi ¢ ani on transporter KlI, Ileymann's anti gen; - (i) proteins

| ocalised to the liver, al cohol defwdr ogenasc, 0250; 10 (j) bl ood

coagul ati on y4f roteins localised to
the | ung, eé eaﬂgtteg?%@aﬁé Mc%e&mﬁg%bcﬁégzsﬁmcde’(‘Ff)"“’ﬁ%'lyd'%@Fﬂ%aqdocal ised to the
heart, eg. Fropicpf mi@edf)anqampews [dr goatatisgpahd sacdahg sadhi Hhrariegangker at i n; (p)

bone speci fraﬁ*mnyﬁmhﬁgsme M%m%%u@&%&ﬁm‘émqlg%}' cSarfiC E}bgsﬁgﬁ%’%gngg’ g2

-4, -5, edtoa ost eogcn

(OP-2) (q)PNﬁéii&%b?soﬁg? ““ﬁr"fﬁlér %s”g%fb ?Fﬁ‘r&ﬂr@pmbdté.ﬁcmnt i gen,

her f:ept i A 1 BYRTTOIY.S ORSht I6g SA2T,BIBETISOPatere &b, Is BOIINRIES SALRE PédhE‘erB (found
inliver an r ot ei . antigens

expr essed oﬁ[ a@bﬁ%%ﬁ&%%% )%3?@??}95&&&&81 ‘ﬁcﬁ "fp?d) E‘R@"@mﬂoﬁl‘@%@y? e
activation G&efarapdeebFrEtWea?PIfoni Game: ¢/ QPT2) INAS 89: K‘l:mgséﬁ( Geiths Nat ur e

(1999) 402, cl3ﬁ4i®@9EMB@X4@ 7ésaﬁmﬁnﬁﬁmgfaztﬁ§ Ja’t\éﬁuﬁr@%%@%%g, mpl y, kexr)retsseg
nol ecul e Known to be

on activate I ndt tinmulato
speci fical l g“ tl 7Ei’re%gu {?92%%”3}? %@18F9‘?%uk‘y Bzl (WP faibod .
( HTLV- 1)@ pr Hralrruiev1wg3 &fer‘r @oogcs@emﬁawkowrz&uaamalcs 12:418500W%0 buse(£H00) Jul 1]

165(1) : 263 d04s) Bebak bAPLNSA26E Kok BASLHI gp&g;mugﬁ ﬁgggegp'.“ﬁgq%gncgfs)zo

|nclud|ng hunan para

A FG3L2, naf rﬂs&'le"&é)”%lﬁﬁ &@@ﬁr%ﬂbp Hert Blet 6328409 Mol udidmgs.aed. di ¢ i brobl ast
growt h facttbﬁ?r(@@m 3837, masmwr-uﬂmrssbmmaf@ﬁp%hufga@)tp@rm& %F ﬁﬁ Vascul ar
endot hel i al ysg6.0; e factor

t r ansf or iy ng ? %t?ﬁtfo?act OF - CC %%ug'oLﬂe‘?ﬁﬂﬁrg’%éé%@idéﬂ’fﬁg%?}"r Selfesha

( TNE- 0 gt BHENTAI7/2HB BT Fierant Bppicciioh pkAFEBO PR . ma&¥inepbrat el et

deri ved enduriatd @hogsimi brhesgsar (PD- ECGF), placental growth factor
(110F), mdkine platelet-derived growth factor-BB (PDC/ Pi), fractalkine;

(s) stress 8% S roteins involved in Fe
transport. %hlgh%?%%%ﬁc?%pﬁ%ggﬁg%% %g t)ex‘t%’agg %‘“'g § PEPS AxRicEEd efonai n

ant i body c SHstirerer HT e ROPT ey Y P%@rte&sﬁf’lruaibﬁealwrfséwalsdr'rﬁ'ﬁs| stance to
degr edat i onni\84Es). a 1 oss in activity (e.g. binding affinity) relative to
non- PEGyl at ed anti body pol ypepti des. The domai n anti body construct can be

coupl ety ugipp a cul es r ef er abl
PEGI)o u. g ef ul %ﬁ%ﬁlﬁg&?ﬁ&@%ﬁﬁ%%ﬁ%@é@ﬁ‘ #1%1 p?&#ué’cg%y & 8"’ BYY Qﬂ%{{"rpon Y

resi st ance "Pi r‘lﬁiﬁ‘érﬁt"i“e“é‘ a%*ryﬁﬁr»“%rye@%@clvwm For exumptreyastti liglgeglariin t he

i nventi on inscct and mammalian cells, as well as {ungi and virally-encoded ©Xpression systems, as
described hereln or as known in the art,

The domuin antibody constructs of the present invention can be prepared using an S
25  antibody encoding nucleic acid te provide transgenic plants and cultured plant cells (e.z.,
but not limited to tobacco and maize) that produce such constructs in the plaat parts or in
cells cultured therefrom. As a non-limiting cxample, transgenic tobacco leaves expressing
recombinant proteins have been successfully used to provide arge amounts ol recombinant
proteins, e.g., using au inducible promoter (see, e, & Cramer et al., Curr. Top. Microbol,
30 Immunol. 240:95-118 1999) and references cited therein, Also, transgenic maize has been

used te express mammalian proteins at commercial production levels, with biological




15 ' can be synthetic or naturally occurring and include, hut not limted
to straight or branched chain pol yal kyl ene, pol yal konyi ene or

pol yoxyal kyl ene pol yners, or a branched or unbranchecl polysaccharide such
as a hono-or heteropol ysaccharide. Preferred exanples of synthetic polyners
whi ch can be used in the invention include straight or branched chain

pol y(et hyl ene glycol) (PEG, poly(propylcne glycol), or poly(vinyl alcohol)
and 20 .dcnvatives or substituted fornms thereof. Particularly preferred
substituted polynmers for linkage to the domai n anti body construct include
substituted PEG i ncluding nethoxy(polyethylene glycol). Naturally
occurring polymer noieties which can be used in addition to or in place of
PEG i ncl ude | act ose, anyl ase, dextran,l%r glycogen, as well as derivatives

t her eof whi @btlwmb@mb&nne@mrmedwodB@xGé&Hy%uﬁJﬁ'sHu%% drBu A8 rﬁ : t25t -r';he
e€d to the

pol ymer (PE tur mgrcogb éscéjs d r}nég I nyentjon ctan

dcnnai n ant i body cons Ut %0 U7 e haR- Mgs Bigt é{P‘b'%H7 JI?PR)W inthe art.
The first stdpedons dietharctichntinticdfsviie teen pbdvesd :amrwouﬁi@h%l es to the
domai n ant i RagYefs gtgéég;, 1 0 the stlt ion of the
hydr oxyl _end- r%uggg of ina&d‘ “M@Q ?’aé ué’(’: *S} ‘1%"186 Fhi ng
functiondl &F U‘d*s‘ﬂd‘%‘fgtt?%"r"a“ﬂfﬂ? ﬂ“ﬁm@tmhﬂymfé?ese ar@omdtaaahéﬂhnt KoBOei t her

cystei ne or thysasnel €51 998 @5 r%&ﬁ@%ltedlﬂer&hﬁ ﬂ@ﬁ%e'&oﬁ% aﬁl yc?o‘%rl Lfuct
NDNOMErs or e.2. ne an Si ne residues can € nututally

St e
occurring, OfF can ke te'n‘éernl‘ﬁ"imncé"‘r('arel Pﬁ‘f‘fﬂ""tdl’l‘é‘n%lﬁ FFCHTTpgds frdtrpwe t
wol ecul c. P@ggkpwisqgmh@fca Wesclctom rﬁlaﬁathnbbﬂyplcma&bihunI.@ afe doied, NVeNt i on may
be acconpl i sdredMiy: BaY., ﬂ%ﬁé%ﬁm&&;ﬂ@%ﬁ% ?6‘%@@.8: u?x%ﬁﬁgi {g&"jjﬁ L-A &
&l e

1-Jan- | égﬁo‘%% Journal , of 5Contro ase y he
attac he AR AnBiesiser S ‘t&oﬁé‘ﬂsr%?‘mé’r‘f s %!ldrf@eltehgcs dredby an .
i nterveni ngﬂile:cmkemh of thauberd ze&sen&yssteamzyf,%rpa;a&aﬁmﬂq,yp‘ggrxgcgi?_yI ene glycol to
proteins is described hi Delgado a al.. (1992), Crit. Rev hem Drug

6. 1. 16 VS 02. a1 L a e B e B s e, 1 ne

68: 1-18; US 41%& g téﬁ 1
di scl osur esPSFCEHRNSE ChfieRirlsyihetisprcetupomad Badyssmesdycapyr ef er ence. One
system for famrdmmltnghpxqbgnétohw@h&y@byamlmcﬂhdrr@pﬁo} %uﬁglcay&nq I\%&l i €si dues  of

rotei ngs W ; oR ni ] RLoys, Lt which is
Br oducegs by t ébﬁt&%ﬁﬁ.“w %%rcl\ég\n ljc%? * d!nHBS’Jn tﬁ%“e}/é’f € Halr%ﬁglg‘ﬂi”ycol ( MPEG)

usi ng t r esyITBHCEN Fﬂ‘é'*’d%lﬂ}"fdﬂﬁ‘tﬁ’ﬁy ?@ﬁéﬁ*@ﬁmafvmm ln‘cj:"am chnbe glychygsicav t h
tresyl at ed dveEGe mm@%@&shlﬁfc&.ﬂﬁth@h;&ﬁ@lm&i%rm r €6t hmald . ﬁg&b@&bfchmt he ami ne

groups. Thug,, I 1 pr.o Iyet hyl ene gl ycol

conj ugat es U%} 6531&[;%1\ gﬁ’n&t gé‘f‘q‘hu“? S“mgﬁogk °E arCloniE Adrbertety a

pol yet hyl erpémﬁll“'y%opd‘ﬁﬁh é’e@lséﬂmffmg- PaY21939 Dettiond 1207 BOLhAREDE Yl phony |
group. Rol yat. fmharwm@&cmqmsx%:@hmg Qg@t@fﬁ%og@é? 14%.;1 si,ng a nunber

of dlffere% (merv,e |§%rﬁ & ? For exa el oses

ur et hane | ifke? 6% e *‘2‘(‘)"&5‘1"&/&1%"9? é‘l‘i’é"ﬁ‘ﬂvé@ﬁm{sd‘i‘éﬂ‘bk’el ns.

Pr ot ei n- pollpgt- qulieihe:chSycmic @ifamaiugaﬂa&ll\di‘t&é[?irﬁorbmemﬁérﬁﬁbggékee&gc gl ycol is
attached to the protein by a linker can al so be produced by reaction of

pr ot ei ns WIH: mmﬁ?ﬁﬁbﬂdﬁstﬁlﬁ@rc@&n%ﬁ(g g&lﬁﬁﬁd?éxmz UG hﬂg‘cf MPEG acti vat ed

with 1, asrbon Id||mdaz%fﬁ'8‘1 5-trichforo carbonate

MPEG- pni t r5 SSHST CA BBt R B Sl W4T nat e der| vatives. A
nunber 25f &XddiNatldwad. S25Eal Sﬂeﬂh%—ﬂmomlyamlrPd@lrdm\/@twd/%g@rgqmocact| on

chem stri esyfOf il v9l n C roteins are described in
WD 98/ 32466, t he étr?t F’r%égﬁu ‘2@ *3%%%%9% ’XH’O’?E E’BP‘berﬂaR%hPréWeu n by

ref er ence. %r?%”“ﬁﬂ‘?‘?ﬁ%d?'ﬁfwvﬁHP@Wéhmammwumbcdﬁeltthmasent i nvention

t he dona| nll&ﬂEthMaLl\rxt UL mSQ}E} r‘:’&bﬁt’h"t ﬁe GQ’UVQJ ﬂetql mn{:ng'ﬁL J"Xnﬂ A(‘p l yet hyl ene

glycol via.a s ne.r esi et .another 30 b preferre 8’ ment of the

present inUSAt SWB‘ “lttﬁ}étya%ﬁ"ﬂf"h{cé %%W°&H§ﬂ%*“r1§!°@daw@d 22 directly
to PEG3i att‘alstaymaad Rebseesit dugitcdioe (dguyaxbryadraﬁwﬁilﬁtda&uﬁ]%ﬁicﬁtéﬁ could

pre-exi st j.phliess aala incorporating a cysteine
residue in, for g‘Ve)xa %ﬁ“h&e%}sggrp(?ﬁn%ﬂ%g%?@?%‘@“% S CAUPLRY R BEERE ¢ onst r uct
Al ternatively, attachrrent of the PEG to the domain antibody constnet could
be facilitated via a disul phi de bonded cysteine such as




5 that described in U520060210526. O her derivatiged forns of polyner

nol ecul es i nclude, for exanple, derivatives which have additional nvpieties

or reactive grottps present therein to permt interaction with amno acid

resi dues of the domain antibody constructs described herein. Such

derivatives include N hydroxylsuccinimde (N1-1S) active esters,

succi ni m dyl propionate polyners, 10 and sul fhydryl-sel eetive reactive

agents such as rmal eimde, vinyl saliency and thiol. PEG pol yners can be

| i near nol ecul es, or can be branched wherein nmultiple PEG noieties are

present in a single polyner. The reactive group (e.g., MAL, NHS, SPA VS,

or Thiel) nmay be attached directly to the PEG pol yner or may be attached to

PEG via a |inker nmolecule. 15 The size!®df polyners useful in the invention

50 ki £, 10 P ane £0. KD 20 ka0, o e s A i na, 40 kDa
nit, N . 20 .kna an L3 t an na,

and t 50 kpa,$e§%5%6 f"gygg’%\l%’%a%”ﬁbﬁiﬂ?easﬁﬁe%@h%. The polyners used in the

invention, particularly PEG can be straight chain polyners or nmay possess

a branched CURFETSTETRSFCs Bo Empligripn pharasicashapitisentalisatiretedtoniagytoalnt i body

construct agemsmlinng thoddnive dniibotllcs 3EREMlealBY, In BRwNEh bdRF R Ry f O

exanpl e, Sheth%igau%[]a heppdlner s, shet er9- ﬁr .gom)tri nmers, heteroor’

honot et r amer's.— o hEgRer " GrAST Rutra FBRPINSE iR S RmRermertatisuiam ofi mer i sat i on

can i ncr eas &sestécdpraiamagdits oficlentite epeing lstgneticn i, aqudoes ghake Wikten &1 siengt h of

bi nding is weprt&dn Elﬂul&ibﬁ?s@é!’*ﬁ Sbtidal6ae b@%@?gﬁééﬁ{‘%&d\@(‘% 8@%’019% mul tiple

bi nding sites. .25ln a fifth aspect, the invention prov

phar maceut i gl copprising an effective anpunt of the donain
ant i body co(rilgbtcrjggtm[g%{é%’r | nbé: 0@9@%‘%&?? PR OUSS R oF S lredibpsehfuch asg

phar maceut i ¢4t Nyjiopd Ceptedt Bioeehnplogy mbwmation petin wnd nhgbeidedaeudsc- al | y
accept ahbe GafcBlalininBCdouOBE kany DAkl 5 §REY%E BE Sotefll §fplﬂ1rn§ui(1}o @%im?di a,
a

coatings, antibacterial and antifingal agents, 1sotonic an Sor ption
del ayi ng agg-‘&ctms"', %&@%@%ﬁ%@ét%@ﬁd ‘rResyywimptcines i) Pitemasivolat i bl e.

Exanpl es of thek®Rregiensteictd trediced d@pt tabV @artlal JdbAiS rdpedikeqeee QR x@hpdor € of

wat er, sali Reya BRASPRALG Aulbet SAl| trnose. .glycerol,. “ethanol, and
the |ike as ‘weul | as. conbj natnlBonog,g%aher(’teng%neﬁrﬁﬁg%ilmg%%e%ﬁﬁe“Wi"f‘q be
preferabl ¢ YBEPIRRISHRRY PIdihGAT beuny@itng AnpoNY éxethBlicl Y0S8ZaPH(19TI0N yal cohol s
such as1yranMid PR scgadnbi oy be a@endasoONAG: 6 BbQAI de in the conposition.

Phar maceutical ly acceptabl e substances such as m nor anounts of auxiliary

subst ances .mmnlmg;(;fr@gygg vﬁwgggpi%ér%%hg%?%aﬁgf gré\lggdelﬁvati v,%?e or buffers.

The conposition may be in a variety of f fig it semi-solid
and sol i d -"H#BLEGERrOThsuch Qsthrdsrailibe Gunikp: toghere e i B aitnilad abl e,

i nj ect abl e @wferrdddiaiskiol the pbcdt in@A8)s inddhetl RPREGILANT HRICTHIUSAGRASI ons, tabl ets,
pills, po 5 ' osiktories.. .Preferagbly, the conposition
isin themgg??nj{eotlfbhigﬁ&?gjﬁ@c‘?ﬂgﬁn%y@g u PB%S?“S”H"‘ |ﬁ'ﬁfrﬁfﬁlf &PPBH . The

admi ni qtfat i BEcaHeEA patbetitaligarerenide cicadings dasiamvadtionE b @ Birgn 2148

i ntraperitonealisches sshtpiaRtiseihiafion o DRAHRMLLGL GAINQ h&;h%’{ﬂé typically mnust
be sterile and stable uggg{ the condi tions of l5manufacture and storage.
The conpositrons can be T oriiMateete geespteddloghlt-sinadsd o ey tagries the

di sper si on detiiepowatien, swiligtidzend dowley beliqbdntibinhe asbpralcRurb@iohi gh drug
concentrat i,QRe;, The proper fluidity of a solution Can be naintained by for
exanpl e, use of a coating such as lecithin and/or surfactants. Sterile

i nj ect azlgl e-ﬁolruttei ons bcg.n blel.@re ared b}l, i ncorporating the active conpound
(ie. ddimain’ AATIEBEATCONETHY EE Pt tretirh dgiNeadveartbmimaco@PRt o an

appr opr i at ecgselcy Bretafied ik oveatdr region entrinealiian of .ok ReReWaRLS i« | St ed above,
fol  owed by,fdiltered sterilisation. The conposition may al so be fornul ated
as a sterile powder for the preparation of sterile injectable solutions. In
certain en‘ﬁodifrren~t§ hhe‘aﬁti ge conpound may be prepared with a carrier that
wi |1 25pr of &Y T Te BRSO ALY HYRIn ARSI o 18 tiewt dwkthe dappdshangibody cont r ol | ed

rel ease f orwmut dronigenoliing porgor (k@ dess not 1e8 SORLLAS epatsches, and

m croencapsul ated delivery systens. Conpatible polyners may be used such as
et hyl ene vinyl acetate, polyanhydridcs, polyglycolic acid, collagen,

pol yorthoesters and polylactic acid, 24




The conposition may al so be fornulated for oral adm nistration. In this
enbodi nent, the domain anti body construct may be enclosed in a ha ni or
soft shell gelatin capsiite, conpressed into tablets, or incorporated

directly into the subject's diet. Formul ati ons that allow for
pul nonary, rectal, transdermal, intrathecal and intraocul ar 5adm nistration
will he famliar to persons skilled in the art. Supplenentary active

conmpounds can al so be incorporated into the conposition. The domain

anti body construct may be co-fornulated with and/ or co-admnistered with
one or nore additional therapeutic agents cg. soluble TNF-a receptor or a
chem cal agent that inhibits human | NF-a production, or antibodies that

bi nd other targets such as cytokincs ol 10 cell surface nol ecul es.

Al ternati velbyman of safiyiecRena@Bin@eiott RS the Lt Vntd oPeoiBhddl bémNRRdL Jpcher ni cal
r eagent _suctaﬁa may 1 ncl ude

S s Otrgbi[o? Aan_tCUG or f’L An effective anmount a
t her apeut i cally " ar FREOPY & EHSUIRE @ SHISELERS o AlHsve erapewsiceliiopsve anount  of
the domai n antibody construct of the invention. A therapeutically effective
amount ref eP?f%’@%#eé(ﬁﬁlﬂﬁmﬂéﬂSé@ter“iﬁénlawhiﬁbQu@@y Wit fromatpepR @éds of tine 15

necessary, gafteCitRYess hecpiesiguatet QEIARSHELApJuiS B -in AN:IPRY Agt T cal Iy

I
effectivg anpunt r efer mount effective, at dosages and f or peri ods
ACCeplor & ﬁ

e quetl 2 tq.-t.'a? a 3 i -

of time RecAsSAPyCRE e RRTECLTY AR AsiH pesnense wploph dnsEQ I el t . Because a
prophylacti¢ _dose is adm nistered to a subject prior to or at an earlier
stage of di SERELSEHEL-SAPEFRRVEERGRAIQSIDEY EBWYQQKREHARKLINEFASELOSEES t han
t he t her apeWPsRESGSGSETDETI.TSSLQPEDILTY YEOO v i@rriBoasReehg t he present
i nvention p{s%dsﬂ)eﬁ ,g)or the use of the donmain anti bogy construct according
to the first a pec%’ of the invention in a diagnostic application for
- detecting hjé@:an TNF- a. Fgﬁrg exanpl e, the anti-human TNF-a domai n anti body

construct atUdrarme ¥ 6aerRd b iraHelPdide earenpeselioal in SEQIBY Wes: hurman TNp-a f or
exanple_in a biological sanple, such as serum O 25 plasna using a
convent tnaf?q ARTIFGEsERy MG G T4E O iy FAE AN GRANTaNosDr bent  assay
(ELI SA), a $4alicel mrt IAMToaES ayT (IMA) caor add Si8tieak ABTRM Shochaem.st ry. The
anti human Ti¥x axflaemi Mcadld BSInAR QRS EMChaacERrding, I o Lhe i pyention can be
assayed in piolbogical £l gzlqd%‘(b)éaﬁ c%rrget i\t'ci'on i mrunoassay using reconbi nant
human TNF-a st andards 1abel [ ed W t17 a° et ectabl B2 iP5 FAnAETaHE an
unl abel | ed 2t FEhTRAFCPNGE SABERAABOME ACOBTTHECan cheian dNF- a domai n
ant i bod{f coist FAR TTRCTOr iara gat heri cnaenid anT ray: adsecbechsae t o det ect
TNF-a fromgpeetrescOtdAtr cdchidte RHERAS SUCR@S,0QR=human primates incl uding
cynonol gus,(sﬁgiug%%ee, mar noset, rhesus and other species such as dog,
rat, nouse, rabbit, cat, pig, bovine. 5 The anti-human TNF-a domain
anti body construct according to the invention nmay also be used in cell
cul ture” appl PRHEETEHY dffedimet of the prgway ipentionga padyidsét NeFNForld printeievi ty. I n a
Spuenth SSPUL etbhe | SUIOQUONLSS sAEEIALL Al KEaLAg 2 di sor de

: [ TNF-a act1yity I ) u i si
adni ni stﬁtrar fa‘ﬁ%p t %setwﬁcgmssﬁﬁf %’Icffp?‘]é“" ﬁ’ﬁﬁ%’%&é&‘ﬁ‘ﬁ‘?"&& éj‘%%:r‘r&?é QRIANgEERdi ng to the
second aspdkadidraceaion ienvcant 1 predudetl)e fallaiimotdedesphatedCagiou&EisRY human
"PNF-a activity is intended to include diseases and other disorders in
whi ch the pgloegeaedkidsf TNF-a in a subject suffering fromthe disorder has
been shown to be or is suspected of being either responsible for the

pat hophysi QIQWQ@PssLBQS@bmWﬁc@A%?S@??%@vg}(@@%%rggﬁmaby human

Wor seni ng Sj thggisorder. Prefera ,

TNF-a acti vViey qgﬁ@QﬁFéamPF@ﬁ?@?ﬁ?%ﬁ%@@v83ﬁ§?§fG@@TéVEmﬁlanannation,

i nf | amat o(SEQ@IsEages, sepsis, including septic shock, endotoxic shock,
grant negative sepsis and toxic shock syndrome; autoi nmune di sease,

i ncl udi ng rRQUNBRLOErREL dAlbbdibsut il thriti rheumat.qi.d spondylitis,
zuthylosin% spon @¢itisf%%?%g?gﬁb§¥§§#gggﬁgfg3@#@%%?P%Pfgggaﬁ%ﬂggouty
arthritis, PAMPER GF-onsemprisss Be aming ped peguenseinchiorth 518 B M@t es, aut oi nmune
riveitis, psoriasis, petnphigoid and nephrotic syndrone; 20 inflamuatory
conditions of the eye, including macul ar degeneration, uveitis. Raves

di sease; infectious disease, including fever and nyal gias due to infection
and cachexia secondary to infection; graft versus host disease; tunour
grow h or netastasis, hematol oggi e malignanci es; pul nonary disorders

i ncluding asthma, adult respiratory distress syndrone, shock |ung, chronic
pul nonary inflamuatory di sease, pul nonary sarcoi dosis, pul nonary 25fibrosis
and silicosis; inflammtory bowel disorders including Cohn's disease and
ulcerative colitis; cardiac disorders, congestive heart failure; vascul ar
di sorders including Wegener's disease, giant cell attends; inflamuatory
bone di sorders, central nervous system di sorders such as Al zheiner's

_______ e - . L L




in a particularly preferred enbodi nent, the di sordeicharacterised by hunman
TNF-a activity is age-related macul ar degeneration. TNF-a is inplicated in
stinmulating VEQF . production and pronoting neoVascuhtrisation in the eye
(0114-1 et at, 1999 Investigative Ophthal nol ogy & Vi sual Science

40: 1891-98), and therefore inhibitors of TNF-a activity, 5 such as the
domai n anti body constructs described herein, would be useful for therapy of
augi ogenesi s-rel ated ocul ar di sorders including age-rel ated nacul ar
degeneration. Throughout this specification the word "conprise", or
variations such as 'conprises'or "conprising”, will be understood to inply
the inclusion of a stated elenent, integer or step, or group of

el enents, integers or steps, but not thé& exclusi-on of any other el enent,

i nt eger 10 quf:ss;hmmth@{co&rd?% p@J&en?Lﬁ%P% 311 | !Cr),ﬁ ag‘g{efﬁ%g?%ﬁs?\éﬂ?’{eﬁ%ﬂm Pt ed by

publ i cati ons ngnt f}%gqég hi's specl
ref er ence. G FOBITUE Sl hefwther sehidctto affidte mankaipn ﬂﬁﬂdeﬁ&ﬁ, articles
or the like mlwhzmgbﬂﬁmmmwﬂdﬁﬁmnﬁ,pﬁlapﬁ&&@ﬂe SPaghkigation is solely

b
for the pur n for the present inventton. Ti is not
to be taken%@ﬁg%ggrﬁg Es{}seglglﬁ&gt“ath “%gbr“ij %PRéP’l f“B‘chPWé%’@erﬁﬁmlem@bbdnr m 15 part

of the pri or*Bf¥cthase or were conmmon general know edge in the field
relevant to the present invention as it existed in Australi a or el sewhere

?ﬁf or et t he aor ominply, $i2Q H:té nb: ma@hﬁﬁlyahm astsﬁl/;)oﬁt ;ﬁl@}l}glmﬁ‘?} 490 m%IM n.or ger t hat
e nature may be More.clearly understoo
preferred ¢ EEggdrflr‘@#x;%t gr'%% ’]11 g‘wg%‘%eéer@gé’ﬁlp?‘b‘@‘a“wﬁ“t%flﬁléﬁ etiemce to the
fol | owi ng néfiofthe Hompuin etibsdyphseect whgh hﬁmvmhﬁmﬂ:rrhhh%rh s8s BO et hods

| sol ati on ofaclmewumébﬂsmjm&%r\ﬁfﬁffﬁo W%@%@Qc (Qenus J it hrl X, species

unknown)san | ows trivVvirgatus gtnom o5 2, Bbt ai ned
fromthe Eu(ril%%g{ n O&S’P'I‘%lcl% FrPatvelgerd “@II‘*F‘&‘P@S“ FEda@chslowat al ogue nunber s

85011419 and, 90110510 respectively. Marnoset DNA was derived fromcell line
1395- 8 whi | &°BRPUHbIRey DNA came fromcell line OWK 637-69. Degener at e
primers based on human Vic | eader sequences and reconbi-nation si gnal
sequences (PI@HYQHRTH-SAs WWTCMMH@UD&YLHWQ@@GW LrPgk & 90sly

Engi neer i ngG visA BREARId@HTT Q%P%! used for
anplificati ofﬁﬁir rififil @B’%&Q vver ep%gv}!ol ggéﬁq@'ﬁa\/mm
AATCKCAGOT “¥SEQ I D No: 13) Primer VKIBL35a 15 G TYROGTKKGTAACACT
(SFQ I'i D No::14) Pri mer VK1BL35b An": MCTTGTWACACTGIG (SEQ I D No: 15) PCR
(30 cycl®s)Comeoysdrt®r med using Tag pol ynerase with either priner pair

VKI BLi NK1BL35a or VKI BLxVK | BL35b. Them was overlap between the sequences
20 cl oned amwmmﬂms@svaWﬂmu@sdm@?m{' & B@PR ﬁ%géﬁL e cloned

into lnvitr 4500- 01 tdenced with
ML3 For war d ang S%Eﬁg%%@gﬁ&#%?@yé@&g\b%p SUIRMERRD in forward and

reverse di réERiIBAY: Y in order to further confirmkey sequences were not
subject to PCR errors, the PCR and cloning process was repeated tw ce for

25 mmar nosetlng egtieiohpreiitdleabidigder, (BEQIALER o (GABy A the2Bfuiridnbl) Nos: 38-43)

and am P  construct which binds to human TNF-a comprises the amino acid sequence of SEQ D
No:10, This has been designated Compound 196 and the sequence is provided helow:

Compound 1%

DIQMTQSPSSLSASVGDRVTITCRASQAIDS YEHWY QQKPGK APKLLIYSASNLET
GVPSRFSGSGSGTDFTLTISSLLPEDFATY YCQQV VWRPFTFGQGTK VEIKR
25 (SEQID No:i0) '

it will be uppreciated by persons skilled in the art that the constant tegion sequence of the
domain antibody construct may be derived from human or primate sequences. The primate

scquence may he New World primate or an Old World primate sequence, Suitable Old




acid (SEQ I D Nos:27-37 and SEQ ||| 'Nos: 44-49) are given in Figure 3.

Mar noset sequences |, 2 and 3 were confirmed. Sequences 4, 5, 6, 7 and 8
were seen only in the initial PCR Sequences 9, 10 and n were seen only in
the repeat (ie second) PR and cloning. 28 Ong() Synthesis and C oning

i nt aAccept or Sequence Four CDR sequences, nanely AATKLQS (SEQ ID No:1) from
OM nonkey sequence 1 (SHQ D No:44), EASSLQS (SHQ I D No:2) horn OM nonkey
sequence 2 (SHQ K10 No: 45), EASICLQS (SEQ I D No:3) from Marnoset sequence 1
(SEQ I D No: 27), and 5SASNLET (SEQ I D No:4) from Marnoset sequence 2 (SEQ ID
No: 28), were chosen fromthe am no acid sequences shown in Figure 3. OM
Monkey sequence 5, YASSLQS (SEQ I D No: 56) was found to be identical to
016176295 an Aotus nancyrmaac (Ma's nig nmonkey) cDNA sequence, all other
sequences we¥aldmimgiseinciifiechimment o othar ioaiidieaperg] ORI ST, wHQERI N
ant i body) seguUBRGEHER .an 10y Dornantis proprietary
vector) was d esfg glg ?l%%e?ggﬁs&é‘gtq é‘%&‘?@?@%ﬁ#hﬁsﬁ&sﬁﬁaﬁrﬁ %P”Wﬁ%h exci ses
the majority ‘%&W%@“ﬁ%}‘ Feeies sepruce. Brsferalilyi ba t@dtagnegidies desed ft6hi t t O

di gest map, cRingur @iikbdy FaRed¢e CEARMpWASE s‘in@ﬁdg?&ﬁ(l;es B e leh B il P 18HRYE Lhe

exci sed wil d- : d sequence. |.i ge anneal i ng was perfornmed by
incubati\r%ng gfﬁtyﬁgr%%hgafg%%lﬁﬁ’ﬁpf%@&“%Bﬂc‘“gg‘a%f’é"ﬁésﬁ 15shown in Figure 3)

at 95C for %vi.arhtew.oficdor.one dhdiaeEE§are B Sejusmtes PRRend &fen al | owed to mach
room t enper ahsin®ictcdMhdrcQ vy 4hliack re then tilled in during
a Kl enow reacti,ono%i,n t‘hrg pr‘esence of 1 ’_Oég.m%?[é\@%bﬁ?e cloning of the

synt hetic d&y¥lEEcEdanqed DNA (derived by oligo annealing and end
filling) intothe acceptor variable region sequence was achi eved using
st andar d mefitissigning thodomr dnfibady ciubstrun af thopresElisnveanmms ek iSRRG hakt ed dAb

Cormpoundo 14BurB56t ByNainkln A BhLnlYe i< 8L U £8l:Y GORSNT US| g, 14 separate
libraries, gach a diversification of the sequence 0 QE B 185 at a

si ngl e ani n{%“ﬁ%ﬂ.*gﬂ"fé’g‘i"dﬁ}yﬂﬁ%%‘gq g et Hexdbitiy dnthe femaihowhodtvansdabel ow.

DI QX i f' SShSABWEDRYTizkCRASDbY] u YERKPQ-Bithibd YOASMETG12S: o the i1

PSRFSG_RCSGJal dnldrereta REPRA ! QKR KR The sel ection was based upon
residues in COR 1 and Clﬁ}r%pt a%ﬁﬁar e KOG 459 &1 MR RS PRl A 2 685 he it ur e

human | g r eDUFPOAHE,; cvamBor Py ks iresirduewithaduchave been observed to
produce functional proteins after nutagenesis in related dAbs. For each of
the sel Ect ebhue.dn tgtssed awpirienteuit doryaid atibadydoRiict heMerbaRx Refbriihl, er  pairs

ot  or mad g e e e B R e A B ARGy | ot

performed each with a single 29 nu

After cl eaﬁ%du??ﬁ}é"taﬁﬂ“ Rproducts were anneal ed and then anplified using
flanking prirners alone (splicing by overlap extension of PCR, Lowran H. L.
& O ack. sorf® ¥ paifiqipsly prafimesd emBidgprnayhe dampinasitiodalonampr 16aeH am@sheg d

Uni ver si ty sBjuesd® set réM 0K 13 A1, ThiORESNEI: 80 1k . 8l eened by ELBA
using &I M S phase TNF, and posi ti"ve cfongggd\ﬁg?gugg%ﬁgzg%d. dAb protein

was purdef i g foRlia ffae best clones and evaluated for potency in receptor
bi ndi ng assays and L929 eytotoxicity 'assays. Conpounds 100 (SEQ I D 140:9)

o R D L oS BB bt | ) o e
af f i ni ty- e AVASBFIGSGIMEINTLINSSOOBEF A CONROUNI S RMBrandatRIm ki liad 10 an
? r& |np g DIrF:d d %g gﬁ%&;{ﬁéﬂ%@c?E?{ﬂ’ﬁ@xﬂﬁb?ﬂ%sﬂﬁgw%v%fv%zv% EppRvien | ) 2553
WYVDGVE I‘II\TAKTKPREEQ‘(’NSTYRV\’SVLTVLHQDWLNGK EYKCKVYSNKALP
25  APIEKTISKAKGQPREPOVYTLPPSE DELTKNQVSLTCLVKGFYPSDIA VEWESNG
OPENNYKTYPPVLDSDGSPEJY$ KLTVDKSR WQQGN VFSCSVMHEALHNHY'I'QK
SLSLSPGK " (SEQID No:1l)

The hinge region of the naturaily occurring immunoglobulin contains a cysteine (C) side

chain which facilitates the formation of a disulfide bond bcéween the Cy;) domain of the




Cell Culture CHOK1SV cells (Lonza Biologics, UK), a suspension variant of
CHO < I, were maintained in logarithnc growth phase in CD CHO nedi a

suppl emented with 6 mM L-glutam ne 15 (I nvitrogen Cat Nos. 10743-029 and
25030-081). Cultures were incubated at 36.5C, 10% CO2 and shaking at 140
rpm 24 hours before transfection cell nunber and viability was assessed by
trypan bl ue exclusion (Signa Cat No. T8154) on a haenocytoneter. 8 x 106
viable cells Were pelleted at 200 x g for 5 m nutes and resuspended in 8
nil of CVMR5 nedia (Lonza Biologics, UK) supplenented with 10% heat

i nactivated dialysed fetal calf serum?20 (Invitrogen Cat No. 26400-044) and
6 MM L-glutatnine. Cells were pl ated o% at 500 Id per well 'in a 24 well

pl ate and incubated at 36.5C, 10% CO2."'3 hours before transfeetion the

Medi a was r épiveshahed ﬂwicbhfatthn@'shfa:lem@hmmamfB&e@ﬁ)\e&lc c@i@xﬁctn&e&ibx&es

suppl ement egdnilyts fetal calf scrun1and 6 nmMvi
Ld ut ani ne. nlga B%I}gsé;ap f(%g&\lllglg'?dg&rths‘yS ba%g‘ ? Qleac?vc pEIRS SUPe1 12 (SEQID
No: 50) and Eﬁﬁﬁﬁ%t‘fﬁdﬁﬁfﬁ‘(’%‘E@hWWUS‘T}“‘WeW@@pﬁmﬂ@@d%ﬁcbn&x&rmMml ian cell

expressi on grtentydiuliRls bamidormatith. GREPSEHEL cJaﬁ&gucnces of havmé_l_n&x\ c?élred

ATCAC CT QA R R R AT GEALS SRR O A AB ot of

GCCAAGCCCCCTmABEY GCTGATCTACAGCGCCAGCAATCTGOAGACCGGC GTGCCTAGE 5
AGATTCAGCGGCAGCGCCTCCGGCACOGACTTCACCCTOACCATCAGCAGCCTGCTGCCT

CACGATTT & DEEAGRARG] e il {ebpt¥aiCedi %Qxbody
GGCACCAAGGT GAGCTGCGATAAE%@Cb cAccr &c
cCoeooul Co O PR T L P P RO TR eomas, ot

CCENMXF&A@ﬁ@?@ﬁﬂﬂﬂ%ﬁ@@PWyW@M@B@@N@EﬂﬂﬁﬁﬂﬂﬁGﬁﬁEﬁﬂ%hﬁﬁm@%@gm&

AGCCACGAECACBRECOET GANGTT ARG AAT .
GecAAGACCAAW %‘&%%%% pises the
Acc GrenCAc CA G@Q&%ﬂ@ﬂ%@ﬂ%@hﬂh
CCCCr r ac CTGreweltyAFeEAEAMMMGAT C ARCAASHE GANDE ; SHEECCC
CAGGTGTACACCMGECC cor ACCAGAGATGAGCTGACCAAGAACCAGOTOTCCCTGACC 15

TOCCT GOT GAAGEIGERT GRACTE GINGCBASATRGRTET %ﬁ%@?ﬁé@@@%@%]

e e e

GTGATGCAC. GABEEUOT SEAGAATINE AT AOSeAGARCAGc e TGAGe RIgdaterd@ay AAG (SEQ I D
No: 50) 20 GRenRung:k y
s ACATCCAGA Q%A%%:@%CIK SRR e e e ol o st avound
ATcAcci r GcAESA @&ﬁ’GGCCATCGACAGCTACCTGCACTGGTATCAGcAGAAccor
GGc AAGGCCe ur AAGCTGur GATc TAc AGCGCCACCAATCTGGAGACCGGOGT Ge CTAGC
AGATTCACCGIEaEE e T e Caicnd CEACTTOACRYTEAGTATEAGTAGE ST GG ETb RS
GAGGAT T T CCRCAGERAG M6 HE @ACCAGGT GGT GTGGAGACCTI TCACCTTCGGCCAG
GGCAC CAAGGTGGAGATC AAGC GGGT GGAGCCCAAGAGCAGCGATAAGACCCACAcor GC
ek (55 (A <

AGCCACGAGGAREIBEERT
GCCAAGA
ACCGTaCTGCA
GOCCTGCCT
CTGCCCCCTAG@KEKEWHGﬂGCTGACCAAGAACCAGEWGWeCC TGACC

TGec TGGTGAAGGGenc TACCCCAGCGACAT CGCCGT GGAGT GGGAGAGCAAC GGCCAG 35

e I .

EREERGK ¢ AGGTGTACACC

GTGATGCA
No: 51) Eacbheziguenplegygeacticlfisidoetbnedvalki@sbeia@ndy &M]érh':s@ tHbr'iHi:r blole Site, a

Kozak sequ 80 kappa | eader
sequence (gt%&ﬁ%‘ﬁ%‘%l d seq U‘é“ﬁfg 1%%EQE§%W%Bﬁg Lg‘: {ol9*|cB2%eh 358) . At t he
3' end twoPEBiscEBYGaY aﬁ@ﬂrmr@@m Replgdettint mmdattdadcmmneﬁ&ia sequence.

Fol I owi ng synthesis genes were provided cloned into a pCRScript vector
(Stratagene) and were released by Hnd Il / EcoR | digestion in the
appropriate restriction enzyne buffer (Roche Di agnostics Cat Nos.
10656313001, 10 10703737001 and 11417967001 respectively). The GS
expression vector 02812.4 (Loma Biologics, UK was simlarly digested and
dcphosphoryl ated using calf intestinal al kaline phosphatase Roche

Di agnostics Cat No. 10713023001). Each gene waS |igated into the




prepared pEE12.4 backbone using the LigaFast Rapid DNA Ligation Systemfrom
Pronega (Cat No. MB221). Ligations were then transfornmed into One Shot Top
10 15 chem cally conmpetent cells (lnvtrogen Cat No. C4040-03) and positive
colonies identified by standard techni ques. Large quantities of the '
resul ting.vcctors (pEE12. 4- PNO621 and pEE12. 4- 13N052 (-S1 14C) were
prepared by mcliprep of overnight cultures Laing QLAfilter tuidiprep
colums (QLAgen Cat No, 12243). Vectors were prepared for transfection by
precipitating 20 jig in 100% ethanol with 1110 vol une of 3 M sodium
20acetate (pll1l5.2) (Sigma Cat Piios. F-7023 and 52889 respectively).

Foll ow ng a wash in 70% et hanol, vectors were resuspended in 40 gl of T.E
018,0 (Sigma Cat No. T9285) at a worKki N@ concentration of 0.5 gg/pl,

Tr angf ect i orfiifsrdy epartibadydfrsting poiionwih plonef mb;@@ﬂg"\%,;c;l@m '.tggtagiggl%&é/as added to
50 plot’' () pelidd 84 polynibEhliedagg> (I NVvitrogen Cat Ss. 11663- and
31985-062) in a well "of a 96"well plate. in a second well 1.6 pi of the
expressi on 0,8 114). .added to 50 pl of Optinem 1 nedia.

Fol | owi ng a*’@gé‘np Jr?bef(:‘é‘blf %Hgtwé‘ﬁ%%@#ﬁrd@mﬁ@wﬁf estiiengontderivsisadf  t he two
wel I's were #ackidd tuasgest commnis| Bidmploy Advrdstint Mk bR ag@n&%&udtencubati on.

Fol | ow ng thh&c&%ﬁﬁﬁ@;'gﬁipﬁ¥-' h Qle transfectron mXture was added
to a well i @Pt h 2}& Weéls I% pl at ‘!‘e"%@%t%n BN Aty laineckampthalentspi§nyiCel | s wer e
i ncubat ed f §FOtS PEEKHY 496 e Ykea Tdhe dupen maibadyt ond@tMESL.GE e SUPET Nat ant s
were cent ri fleryetkedivitd dOQRbY ey kRS suh A Sk let 32 cell debris and
were storedyg -ég%g%idkc@Xpgﬁzﬁsgon@o%ggﬁ%ltgﬁr@géfl%ffé@PEOWH'%Q) and
Conpound 170 %"éfz LT WHEN Y domalanghody qonsgt SaicriGmpwinch 112

DI QUTQSF' SSfetsSblgarmir) T ERASON RSV b WARSRDARING Mtgggwgsg o
GVPSRFSBBCSEEMIT b T SalpleRERRATYY Bl CVEL KRVEPKS
CDKTI—FI'CPPCP(%?%IBL‘%? VEL EPP PRDTLNI L , \ERETO R elnbe

W YDGVEVHNAKTKPR b@i\lé SEe A thropRAL iR idin or

AP| EKT| SKAKGERREH@YMEIPPSRDEL TKNQVSL TCLVKGFYPSDI AVF. WESNG

QPENNYKTI PPVLDSDGSFFLYSI CLTVDKSRWQQONVFSCS V. MHEALFI NI TYTQK 10 SI SLSPOK
(SEQ | D No:'Bf)dohbi aftibo&Acd¥higbbddkdiy Rlual; (e.q. . Sarstedt 82.9923-148) were
coated with.a 1. Aghul ams%l ution Qf%ﬁnu%ﬁgﬁg%%ﬁ%y r?gﬂ‘[]ke'ﬁll{ib?‘l?t” P&pr ot ech Cat
# 300-0 | A)In car bonat &) bt LEFHTHERH Eie sstrsigpopute degradakbOwiioudiod AL/ wel | .
After oler EEHY (satdudiestaffonity ot v, Tiphedheiscult kRly VeSS 3nd é@ﬁbw Wth PBS
(0.01 M phiatfbody coMstikt: Gia QDA WERERD and 3.tinmes with PBS. 200 AL bl ocki ng
buf f er (Pl%g Y %h % BSAQ(%rt{)%a ne éhé S‘r’n“‘gluﬁ‘ii’?ﬁeﬁ"f"f@?' fidesthe aptigeng6471) was
added per WEI'f'tahY Viitafdteenotendes Bciulofor xuplerniAbPlRLRS WMBIeIpERNEd, as
above, and rkQRulAks dotriees Wfpas 182 dn 40055 0.5tandards diluted in
anti body diuente &E@% \%t[c{gs 1%0_ %S@Zi’ and 0. O%%'C%fﬁﬁyfﬁ%r éidgl.!&b ed per well.
After 1 hour incubation at’ 25C Hiut @elvgmtides Jyichaemerhiealy iaboved and 100 AL
vol umesfof wish srittedepradaiion boegoabler anbrtans neanhueat RElcA0atLaRt | - human.

i nununegl cCindtehdcmSlf MR the sd@led RoRtne/Nindt 1: 1000 dilution in antibody

di luent were added per well. Plates were Ywashed and 100 AL vol unes of ABTS

substrate BBl RlsL R~ Et hyl benz- Thi azol i ne- 6- 5ul foni ¢ aci d)
di anmoni um&%gl %“*‘3’%"5“&% %‘5?&%‘@%‘@%‘?& 6‘,"%8%@1“%, iteesin pacfitsortsetint er  pH 4. 4,

Wi th 0.030/&‘}28%}[ gerg j&%‘sd per well. 25 Substrate was devel oped for 30
m nutes at'fBoMm t EHPE P U eBatiiinghl Bruseathelin ecen albulB5SARmogened, er ence 620

am) . Sanpl Bbrizogendh serat kopisidwiitan A SHBRELAE Srdi&h. Abi Miﬁmt19c1'§gr?(%g§t ar dard curve
ation o iho

and wet£ exRiRRESeHh | 0 the mean concentrati. nd 112
expressed. 33 Resﬁ?ltggsn% {“ gﬁféﬁ“ oot e Rt a et Pt pudsicemeaé t he truncat ed

Cul in thevBURENPitamL | body construct results in a junction between the
vari abl e domai n and hinge with higher honology to a conventional 1gd@ Cul-
5. hi nge | Updvinenc =8in fefint, hang [faingri on | acking the truncated Cul (83.3%
cal cul ated using Align X on Vector NT1 (lInvitrogen) with a gap opening

penal ty of(e)kjanspERBRNGR QAR . 1s Jikely to translate to increased
resenbl ance to conventi gna f%%%rf’%ﬁlu ’lf)rgmf)r%?'?“ ® sequences to whi ch human

patients se.J ppunol agi cal ly tol erant, thereby reducing i munogenic
“potenti al %}%ﬂ e%ggheghceéas"?e%"s’gl’”ﬁu‘r‘%lm defensins 1.2 and 3;




Conpound 170 vari abl e regi on-truncated CHI -hinge junction: [gat Cul-hinge
junction (NCBI accession AAGO0909): Conpound 170 vari abl e regi on-bi nge
Junction (truncated Ctil absent): Cui sequence is shaded as i ndicated.

THVI ETKRI | t EMCS CSE- Q TA>65) tEPLS S EI S2 MD No TKVI | I | HREPKS CS' EQ
t2> NotCl) 15 CH | domain (SEQ I D No:60) obtained fromNCB | protein

dat abase (litto://ww. ncbi.nlmniltgov) AA0009V9 1 STKODSVFDL ADSSKSTSCG
VODUCLVKD YETEPVTVSN NSCALTSCVH 1WPAVDCHSC 61 LYST. SSWTV PSSSLGTOTY

| CNVNEXPSN TI NDHHVDPY SCDSTSTCPP CPAPELLGCP 121 HVYLFFPKPI C DTLNI SRTPE
VTCVWDVSH EDPHVXFNWI VDGVEVHNAE TXPREEQYNS 20 181 TYAWSVLTV LHQDW.NGHE
ZECKVSNI CAL PAPI EKTI SR AESQPREPQV YTLPESREEM 241 TKNQVSWECL VHCFYPSDLA
VEVESNCOVWE 14N8I CTTPPVT, WBDOgFFLYS ELTVDXSAW) 301 12CNVYSCSVM HEALHNI DI TC?
KETZLSPCH O Phfding éoynd che deeditgain hatiieat Rdeiril 14008 &b inanocoith %&g&ﬁ al'i zation
of TNF- a- i neliyeld adet:at O%ispddey The ability of "the domain antibody ‘construct
Compound 170 (SEQ ID !40:11) to neutralize TNF-a-nedi ated cytotoxicity was
assessed usj =[ | 929 cel.l viability assay. Serial dilutions of
Conpound 1765j ?rgﬂfggk;} ‘Qgrreé’%ﬁr 't‘Pr%c‘&f i‘%a“éﬁ%f‘f%‘éff‘we“ﬁﬂwg?@t fydeniproeRPldee FBS) 5 were
prepar ed i nUSBPFROR: diruimrespitiuy chdcliclibiabil Roapbr I0nMEkh, RLELAS reed . £ach of these

T,

wel | s was agegak 2QmRLiw eg%mp' ! ceniyE- @ rat hmann Bi'ot ec, Hanburg,
Ger many) ‘at_a %on%e:gtgrgti on fé?'g‘gfeﬁpgwr?f&f‘&?ﬁ@mfw fcwrd GHTI2D29 cel | s

in 50 pL antf*@J Fiiyein D at 40 pg/mL, all prepared in RPM - EBS.
Controls included wells with no TNF (for determ nation of 100% viability),
no cel |'s (0% Gro%iss focalisyd @t MdnFnEe aolytsatial aypd T QolGdrY Brehd@ iy from 2
pg/nil., to uﬂ@%n&\m;{gﬁdiﬂhgmigg,;;at es were incubated in a 5% CO2 at nosphere
at 37C for 20 hours, then for 'a further 3 hours after the addition of 25 pL

3- (1) proteins locali i s ‘

(4, 5 di met byl T, Az ol 513 e s B JHRERBRYINEATL) - 2- (4- sul f ophenyl ) - 2kt
et razol jpum [ phenazine ethosul fate WES) (Pronega Cel | Titer 96 AQ',"",
One, Nagrso(h%gﬁf&gﬁﬁ%“&rfﬁé‘ﬁg‘e at 492 run was determ ned agai nst a reference
wavel ength of 630 nmand 15 viability curves were plotted using average

val ues cal ¢t %t adUpPEm t i plicate test wells. The TNF-a-neutrali zi ng
ability of Conpound 170 is indicated by increasing cell viability with

i ncreasi ng (@&MEFdnt r ati ons of Conpound 170 (Figure 6). Neutralizfition of
TNF-a binding to human p55 and p75 TNF receptors The ability .of the domain
anti body coRppbiat IoGHIROY A 1440, ( ID No: 11). ta inhibit 20 binding of
TNP-a to human p55 and p75 TN%' t’geh(?grgpggogm%‘glfnt@ﬁiﬁﬁﬁﬂid by receptor binding

assays. Hu RAR 16 t.ens, No: 372-RI) or p75 (RnD systens, Cat
No: 762- Rg?g\r/vas coaled%sc/}ﬁ?lbcg%ﬁﬁ%%pl ates (Nune) at 0.1 pg/nL in -

car bonate ting buffer pit 9.2 by overnight incubation at 4 "C. Serial

hal f - | gé dﬁgjﬁfofcgﬁéo%lfse'éﬁ’ﬁ%o‘ﬁjﬁdegiwﬁwangi ng from 100 pg/rriL down to 3.15
ng/ mL (and a no Conpound 170 'blank' control) were 25 prepared in anti body
di | uent ( PEBSPERE STECBlc nEpisosTsdnr 8o BSAb R BMEY By, lveesl it h an equal
vol une of GO7 b pferid iR oddlizedic pfdwf ot diduent. A blank containing Ito
PN0621 and no INF-ct -wcis abS\ibcpui Vi P??%d %%g e background binding, Al
m Xt ures Wek Gmdhd Bua S -dhcubate for exactly 1 hour at roomtenperature
with gent Y%‘_a it'at?i o_n.&%}wgﬁjglt e %" S’ﬁfﬂ’?@ﬂ*h@ﬂ"@d@ﬂ%‘@p@@m wer e washed
3 tines wi'tHPPRSUPsHS0E TP o8 inlive: lepledd);t i nes with PBS. The pl ates
were then blocked with 200 pi/ well of PBS, 1% 35 BSA for 45 minutes at

r oom t Enpenaliserse sporifik i ggyasbeng gx padssehi BBy Bh ﬁ‘&ﬁatec?’?—occm-' Of gL ne Compound
170r | NF- a Xt i@, WFgﬂﬁgggg nteg EriPF)I icate wells tor eadi“@Bhcentrati on of
Conpound 170 test Bd Al ong W th A JerErssedt igand (GPGE) essionp Y erdhe pl at e was
t hen incuba%ﬁlasfg)ﬁ%ﬁ%ﬁﬁp@ﬁﬁﬁam@nwofmehm&mﬁ&lfmjg,@ washing of the
plate, a hiwbicdylcatsada aphiiy BATRRN.S 18, anti body (RED Systens, Cat No:
7 PR LRSI e bosres

BAF210) was, at 0.6 pg/nL in anti iyl and
i ncubat e\él\k?l Sfr%%g?ﬂ%ﬁ’rau gt‘“g}’g R8s e (BTL -di-produicing colla s BderPgni@w

St optvi BenabRBToan) (980 8 (2ARYAECal nbBlofbis A3 Rt G50 at 112000 in
anti body gl ideRd t rogm.tenperature tor m ns.

Vi sual i zafg[:t Aon mggagg?%lgz?%%g% ?1’(3) S‘ﬁc\f}lﬂﬁhg'ﬁ *Fagtegin(huggh FisBgieman Cat  No:
00-2023) stopped with 1 MHCl after 4 mnutes. 10 Absorbance readi ngs were
t hen nmeasured at 450 amusing a reference of 620 not Analysis was perforned
by cal cul ating the average absorbance of the triplicates. The average of

t he non-specific binding (no TNF-a) was subtracted from each absorbance

val ue




The results are indicated in Figure 7 and show t hat Conpound 170 prevents
the interaction 1-5 of TNF-tz with the human p55 or p75 TNF receptors.

Bi ndi ng of cell:bound TNF-a Anal Ysis of binding to cell-bound
(transnmenbrane) TNF-u was perfornmed using an NSO cell line, 27134, stably
transfected with a gene encodi ng human TINF-a protein |acicing a TACE

cl eavage site, such that TNF-a remains cell nenbrane-associ ated because it
cannot 20 be cleaved. A simlar cell line based on another marine nyel orna
(SP210) has been described (Seam et al., (1995) Cytokirte 7 251-259). Flow
eytonetry analysis was performed on 5 x 105 viable 271)4 cells per sanple
with all steps perfornmed at4C or on lee20Cell pellets were resuspended with

test (Conpou s agdil rdLd elevant.-specificity isotype-matched
control (Si g%é%gtm%&%fgé&g%t& g&%%ﬁmf”i ’871‘1’@%7 g drantst %Pﬁ%rf’@"“z% PBS,
and i neubat edSfrT): wicroblpstryrth Lrrign (RE1Y), Vissharcyditetialwenvat per f or med, each
conpri sing, GefrvhdFin@abiliQFacld? Lo re er, sion of
the cell pact i nVPSSZ&%%A) FBS. @F?)LI I é%ﬁgwgf)é?%?H%?P@%érggg%g?rﬂ%é@% step
the. cell pel'"fB¢ ogRass faeiqidlpan - P anebgen. infesteoiiard (IL-Bninickodyn-8 (1L-
conj ugat e 5( Agy, iptabetboadiveEenfddcRaC ey i Gk (PIS ETE), %&ntﬂgg:.vﬁ!?éx&%) ?(ﬂﬂ

e éd’ wash (gs 'escri bed

i ncubated for .30 ruins., Thii sa%tj es were then ) twce

above and celT paltets FestEPERdadoriP §dt g, reptalbsisgy 204t 3S with 36 5
ggirrit propidiumiodide (Sigma, Cat no: P4864). fluorescent staining of

cel I's was an&¥ jEetrortatetabarhprorss)eed Cel | Lab Quanta flow eytonmeter and
data was processed using WnMDI. The results are indicated in Figure 8, and
show t hat Cofperaises hygvesttimFatmangpost 5 t r ansr nenbr ane TNF- a- expr essi ng NSO
27D4 cells (solid black Iine) shows higher fluorescence intensity than

irrel evant sphcprbdemiutvyntion alsy paemis Gt AHRH Qb Sh as(tﬁa%@}’m‘;&ddm)\?hig eation of

hi gh Conpgung,,|:4Q- [ 8SSReL |..lines. Stable cell lines of -1 OK1SV
expressing C%ﬁ%‘é%n@%ﬁ%&%%@%‘:mﬁc% d%ﬁﬂ“’&”’é P8 lgsidgivitnée @xpr essi on
vect or descr Pipdas sfhnifyheelaing wmoaPEGandd MeibkbdelypBridaf |y | x 107 cells 10 in

-logarithm c growt h phase were cl eetroporated in gtutam ne-free CDCHO
pr ot ei n- f r eeTivplinainiunitotiecqprtesans be afupil) ugigs Sbhbdsnasli Sesh Al @sm id DNA. 24

hours post-t LD (A Ve, ssyre. 01 50 pin .

mettioniti esﬂfﬁ%}% Ir%@n% @éﬁ%ﬁgmg’%{%%ﬁ“g’ﬂfvgﬁtjjfher'%%?”éf%‘?{ffl‘é"e‘}“ﬁs wer e

al loved to fUBHIXErBHP@wePPPIIcsdiolymst meieties wilvk narappritad hi thgmeoibd uence,

Fl agke. Once-pyer 1o cont et L h e T e sl wiel TS, ceed to
culture in chglé?@fy FEnmE RS e dGs onps, °§¥f§i¥l°§8"‘%%“§ﬁ§b‘é’i’f§'i°bﬁl growt h over 6

subcul t ur es. wneredcdeystcberido swhspelrgion igreptifsacdhdde PRASIBLAples

cryopr eser ves sietc fitRRECIEKcf be 92 w@%ﬁg@@@gﬁf@ %gfg Wi I st cel |

lines were b i.ng?leégyndéegg _thr?Fgﬁh t he : I sizes, a
number of pro&AEeY a‘§"° X8H SrRH oLk PRYIgne Eb et radpolyivipel mebliodlung 0 t he
progr ess2of defietigslor subitnesd foonsABerédiePARxdar§ paGeed TBNFuA! pdifierdd, Vel | plate
and E125 Erligp ) roductivit sessnents were perforned,
hi each case ce Iy(ghf\:/v&erngﬁg ﬁ%c\ﬂj\igg&}sgucg%%&?s k’*‘“xl('ﬁcdg’}s%“ﬁwal”%upernat ants

eval uat ed hy2dHeyaNEtplesalyet Mot venibedolymefixainps ehikh Eonchavel s of
Conpound 17QdaiGed th of ib RRS: WPEE iRk eiodD N6 chiyity.and rhe highest 10
were sel ected for eval uation ilcg a cgrrg ri e?gfggcggﬁlzéﬂﬁ{%ﬂééﬂr"é&&@ﬁ vity
assessnment at’ ans 38t B yildte reisprird by peranr kllediie e med wer e bet ween 700
mg/ L and 3371 tag/L. A lead cell [ine with a productivity of 2724 ng/L was
sel ect ed”f otPeRUYRA(FESH mofrepieapeihbib Sreanvenionsoetcatb@dehioetdams,  Four

separ at e | OunihaoinatebnhsBE Ak@ods RALRS SaMBES, | v 2 days. with the |ead
BE MRS a6y L8135 1 S

cell line an ro tary neric fe atch

prot ei n- f r &% t?@(ﬁ(}g‘fr "‘Fﬁ'epg"g@“’F Beigisithije Auarin pribellysrisricpf wé t he 4
ferment at i ohsenties is4@5dbstigilibn ofwidbiydiokg chi-gH@s of hd PEOLOYMETH,Vi ty being 4925
ng/ L (the hngb%ﬁr%ucfc&H%;L ﬂmi:z%\{:ﬁ' (%f q{qdul(;tli L:Qy revi ous|y reported by
Lonza Biologics for a no% cronal® call dﬂcﬁér'{'ﬁ p‘l‘@’“ﬂ’é?”ﬁ‘%%%‘d?ati on is 3560
ng/ L) . The Sthercyraibverdysdieyesidued st imtbadanadn msiedly wersewdesigaetht 0 mim c the
fermentation conditions found in |larger scale fennenters up to 2000 L,
hence the lead cell 5line is expected to be suitable for commercial scale
manuf acture. Indeed simlar expression |levels were observed in a 200 L
fermenter.




Product harvested fromthe 4 x 10 L fernentations of the lead cell line
expressing Conpound 170 (SEQ ID No: | |I) was purified by Protein A affinity
chromat ogr aphy and anal ysed by SOS PAGE under both reduci ng and
non-reduci ng conditions. As shown in 10 Figure 11, Conpound 170 is
expressed as a nononer of approximately 90 IcDa. This nononer i s conposed
of 2 subunits of approximtely 40 kDa which are apparent in Figure 12 when
the SDS PAGE is nut under reducing conditions. Since SDS PAGE is not
suitable for exact sizing of proteins further analysis of the Conmpound 170
nmononmer has been perforned. ESI-MS (el ectronspray ionisation 1111LSN
spectronetry) has sized the 15 Cbnpoung 170 nmononer at 78.739 kDa. This is
in agreement with the predicted mol ecuffhr wei ght of 2 subunits (2 x 38.058
76.116 kDa) BHEReex Thiravetinadnd bystarosidues dai Brrtaeniigoycut@izCoraiemsy| at ed gl ycan

sugar str culdiieerdadftd urbhih Balha) ddfinddlnfloflhuman primates Compound 170
S

(SEQ ED No:11) was adm ni stered subcutaneously to cynonol gus 20 nonkeys at

doses of 0. 5..35. Q.mm/Kka...apd bl ood sanples were taken at 0.5, 1, 2, 6
and 24. hour ?CF ﬂ'é‘%ﬂgféf d%\? g’ﬁ‘f"“&,“"?“‘}‘“’i&f“é%&"%ﬂfuawe apgegiplidied bpdnyt hese
sanpl es for "Huhetof mgans ésee Bk cxBowdlmtbwiRiOr &auetsgMaso N esf- ped using the
ant i - TNF sEL ICofxrémRb o d @561+ besl | |imnation half-life was
det er ni ned ﬁy qﬂal si S of t,k)le, I e\&}]g{Eé%gm&g}?p%g%%&dfﬁ“?‘wy%%ﬂgﬂﬁbl es. At
0.5 ng/ Kg an &V ¥ Wats B vrarelinkey dinkerlepy gstgims baigchingpdytntnfiyanl cul at ed.
At 5 rii Kg teprdieB0isnigickaedeh Delzaite: 1) (198 el xﬁwefm.b%%@mi&%f‘ and 103.5
adm ni st er

11.5 hours weiesgal ated. Cogpound, 170 was ed by
intravenous\é?ggggéalﬁ%geﬁg?ﬂg‘;%ﬁmsgﬁ%f"é‘éﬂ' 148U ANZBLS 30 and 60

m nutes, 4 and>8%: RW&PH0605E; anl W 981Q46mthe Bidclolayes of Actadfymich s0f t hese sanpl es
for quantit afcopteund h&OHPRARnE/0 | evel s was performed using the anti-TNF 30
ELI SA net hod described in Exanple 1. Elimnation half-life was determ ned
by anal ysi sond&sRf f ound 170 in these sanples. Follow ng
50 my/ Kg intr %eﬁo,dé%ﬁ%%ﬁgﬁéﬁ?tg klmo%‘Eaﬂwérf‘ft’l't‘hﬁ?ifl%ﬂ” gt phrsoteins 109. 6 - 10. 7
hours was cﬁl“@?ﬁ’l‘ Gt gV emag ikl fretylptePMITHG, which is pReitpdwRthe1 70 ( SEQ | D

No: I'1') manufradiicatieolt morkManstyaindath §ny@§pgw@m§%§%0&bﬁy[&qiimr%l . 5_saI et ydand
nkeys -admi ni stere

t oxi col ogy I ihgle. dose safety Differen

si ngl e doseg_&g,gjl n%g%%%}‘ncga'f'fﬁ ﬂ%{?“’@'. Bes %ﬂ’é‘"ﬁi‘i’l‘?‘s@ hﬂfg‘?%@“ﬁ%ﬂ%@b@@lﬁeous- or

i nt r avehdusiFsl wtadred tuthd sise grogsofins hbwadknrion BEH@S bdehd@feho t heir
treat ment Wiidd! CRRAModLEQ by i St udi m croscopj c. exam nati on of a
range of 10 Ior?anljsﬁ@ wsw.undert{ak_gwé%?lﬁc%’o&e 913%5 “sonm“fe“?'eﬂpghgr@”%d. Escal ati ng
dose and repTat "eFEEELiRE e Sidrarsotiigngiviiony] geee of p. 5 ng/ kg given either
subcut aneously or intravenously escalating doses up to 50 ng/ kg were

admi ni st er P BN 0 & sorbmikiashed emeotyinTustt@ysumberionailsemer € assessed for
a W de rangsicotnipdigkes| Baicgalpl20d shabasd AUl JRaLAMELELS | ncl udi ng

15haensy, ol Linical chcm su-y, body and organ werght  andrHér oscopi c

i ns pegfélognq% ¥ %?1 G "?’.JotP PB%'%QP Wgeé‘%%%%‘?ﬂ%ﬁlw troimgateheiseistiedi es no

adver se r ea@bFonenetalycoheattarted tavbeo protwdi By «Car®d QA ko bE BroMel-8 b RRALL €.

Fol | ow ng thEroGal G Sd « _ gﬁ%% cal atj on. phase of studies those

ani nal s whi]c,ﬁ recei ve{g%ﬁg&ég@aq ati _nggﬁ:ééns’lré11 éf{‘]'b‘éﬁ‘?t&ﬂ@%@%ﬁ?”%‘é‘%dm ni stered

with a furtHefapnygungagic, MBEGRGrishleroreaylubordaes MBEGRek period. Again no

20 ef f ect s pitaphasisacbdiare o @urfcBNUPEGT R MR BBl iv. Asmge@%. Rk hag, treat ment
ety Thaaiiendl; ovascul ar

W tli o] , . observed - Cardiovascul ar sa

saf et 5@ g? g@g%%%&\%%‘@ ASFEY AR R Uien e Echine Ryyetrishaglscolonk ey's
fitted w t K Betginpare disafhed myWOBABRYGShe dieshcRRRE bOKfcH i€ ROYhorRed aNge of 25
respirat oryeraﬁ@y&&r,g,ic@vasbul ar paraneters directly fromthe conscious
nonkeys. Follow ng dosing with Conmpound 170 no adverse treatnent.-rel ated

clinical ofs tions were reporte 39
pn aeﬂa}{ﬁular?y praf\é\ll-e}ede emhodiment ogfhe present invention the domain antibody
construct is conpled directly to polyethylene glycol viaa {ysine residue. Tn yet another

30 preferred embodiment of the present invention, the domain antibody construct is coupled




Bacterial Expression Conpound 170 (SEQ ID No: 11) in preceding exanpl es was
produced i n mamral i an expressi on systens. Functional Conpound 170 was al so
produced using a bacterial expression system 5 The am no acid sequence for
Compound 170 mi nus the signal sequence was back-translated and optim zed by
CeneOptimzerm for If. con expression and synthesized de nova at GeneArt
GrbH. The synt he. si zed gene was subtioned into the pBAD gill / H s- tagged
expression vector (Invitrogen) via Ncol and Ilincllll restriction sites
(Roche) generating a vector ready for bacterial expression. TOP10 cells
(I'nvitrogen) were 10 transfornmed with the vector by the heat shock nethod
and gl ycerol stocks of single colonies generated. |Induction conditions were
0. 002% ar abi nose (Sigma; final concent%gtion) and 4 hr induction perké&

Conpound 17@irprtiytePRG s.aﬁpymcmme géreamaatu@alc%&ildageﬁda@c LbGsgh@ek method
as detailed i.on system manual (I1nvitrogen).

h ter i_al res
The 13CA assa rﬁcf’%omsﬁ\&&ag& ﬂmc?:fp?ra &é (‘é"?i?ﬁ‘erféﬂ K geapmple. (5'{"69 n 15
concent r at i Guminus elitee dogiginl apdbod Batarct. adldmatieslyp mmhmdnﬁbm)r)wcb tlhc? 0 was

assayed for gbhsdbfiBod Qowac&om@b ¢i Fi gure
9 shows tshat %&1 O‘S’pr oducé?eqéll Eﬁﬁg“gact E&E{dkp@éﬂ% 'rn%f’acl ﬁsed bi ndi ng
to TNF-a”i n®8h '&é@ig Ha2ena sequence for bacterial expression of
Compound 170 is as follows: 20

AT GGCGAGCACOURT T RSN POnCE EAGH SOROGNEDMCICET GASCEREAGLGIGESThiCAT

CGT GTGACCAT hFAGRIiTdaa e ECeA TGATAGE GGLAT C AGCAGAAAC
CGGGCAAAGC GC CGXAAC TTAT % %-ﬂ [C@M%IJ Al .
GGOGTGOCGAGERET T @6%{ ﬁ@@eqwmpﬁwh\@vmwes

AGCCT GCT GOCBEMMENETRF GLGADTTAT IHIT)GACAGHASG RISk 2,

R S T T el

ra A An ATARCERT R bg Hnger meleqilcs. T agnrhs brapend kberkin-nRdtirdy BthTio@tiGREGTGGATG TO
ACC C ATGAAGAENGE: GRAAGTGAAAT TCAACTGGTATGTGGATGGC GPO GAAGTGCATAAC
GCCAAAAC CAAACC CC GTGAAGAACAGTATAACAGC AC C TATCGT GIG 30

o S
CTGTCT AN easa e LR o 1
CCGCGTGAA AR pertireres e EREOHRTEmA TR FRACCAAAAACCAG

G- PGAGCCTGACCTGCCTMIGAAAGGCT TTTATCCGAGOGATATTGOCGTGGRATGGGAA ACC
AACGGECCRECiEAEA A RN eTATFEA AN BCACSTEEOOME Tn BErHEGAHACOEATORD , for

AGCTTTTTCCT&hhdiA Gk Ao SR WTWW&%O KDa
TTTA@@W GCATAACCATTATACCCA

%%ggé“"laﬁf 1RO BTy ey Kitiopdohia TRepelenee encoded by
SEQ No: 61 iuwscdig tHedhveaivg, palhihiD FIMT, QP SIS INAER T CRAR Mo S5 2
YL QPO EAPKU oo YSASNLET 10 CVPSRV SGSGSGTDETLT 1 SSLL
PEDFATYYCQQVW\RPFTFGQGTKVEI KRVEPKSSDK THTC P PC PAPELLGGEPSVFLFPPKPKDTLM

SRT PE DPEVKF EV AKTKPFt EEQYNSTYRWS
VLTVL HWEVE f@%ﬁ%@@“ LHbesfUSESTRNENSL | TCLVKGFY

P SDI AVEV\ESN@@E*NNWT‘Fmﬁwmtaﬁﬁk%ﬁKMMaKWhﬁamvmfiﬁ&L HNHYTQKSL
SLSPOKAMAVIa bt (o2 B B BR): of orbdofdidfle iGN gpPOUNd 170 i a

human TAW nedi ated nuffl e arthritis RIS, ﬁlhsgenl C nouse
line, Tglo7 < Rifdistamitieef ntges Hinding "é’)?ﬁr“éhﬂsﬂlfsmﬂavfw!@mgm wpid ehhoni ¢

| Nf | anMat okyin POby Bt idfhiesCKok bliplobinetlgsndl - (1991) Transgeni ¢ i ce
expressing human tunor necrosis factor: a predictive genetic nodel of

arthri toss. ni stration of Conpound 170

( SEQLD No: 1%\@%93%%%#%%@@0%%eP%ép%eiﬁ%m%*mdm”t’wosimgC“é'??&""&%%’bc| ated wei ght
| oss in t hdestis wonptef fig damaipmugod)conGue apesrdifs (8 thediree npzygagrshe 9197 (each
cont ai ni Ngwih Bph@SaceREally fei¥abesarine: Billcheat ed with twi ce weekly

i ntraperitoneal injections of Conpound 170 and irrelevant speCficity
control hu ' ) (; a- none/ Abbott) in PBS, both
cont rol ngaghq(&&rggg? r%lea\é&ewﬁr@@m@éh/@@@m;ﬁ% anXEH SleORe él?guiﬁj?“age o
weekl y |nt‘éPV‘ﬁ“s““mPﬁC‘@EalWé‘F-é'“ﬁ\)éﬂ%ﬂ@ﬁl“ammmﬁeTtiiO(papr! trldyiigegseoud) based on
macr oscopi ¢ ankl e norphol ogy (swelling, distortion and degree of novenent).
Substitution of Cys at position 114 in Conpound 112 results in increased
protein expression 30 Conpound 112 (SEQ ID No: 59) is a nodification of
Compound 170 (SEQ I D No: 11) which contains a cystel ne residue at position
114 instead of a serine residue which is 41




present in this position in Conpound 170. The effect of substituting
cysteine 114 for serine on protein expression was eval uated by conparison
wi th Conmpound 170, Multiple cultures of host cells transfected with gene

consuucts for Conpound 112 and 170 were assayed for protein expression
by ELISA with solid phase TNF as set out in Materials and 5Methods. The
results are set out in Figure 11, It wll he appreciated by persons

skilled in the art that nunmerous variations and/or nodifications my be
made to the invention as shown in the specific enbodi nents w thout
departing fromthc spirit or scope of the invention as broadly descri bed.
The present -enbodi nrents am -therefore, to be considered in all respects
as illustrative and not 10restrictive23 42 CLAIMS 1. A domain anti body

construct Wi ffh ‘,Q{é%bcgse ‘m&g, ﬁgmg;g“ﬁ%ﬁbﬁt Egﬁ%éﬂ&dﬁ%@?%fy R%ﬁa blc( a) a

domai n anti body ( i nge

| egi on sequEFEE: ‘“d“d‘—' one granorg oty ke WFH‘?@FPBMF?@%’W]WWWSG(B@F@)M regi on
sequence hayhdngl, shdldiclike af well £elddmBioamhd th@bofN 0f mdi® ofked AN |>%Qxéf&§mé1tées

wherein said di fi ed hinge region se ont ai ns el deletion or a
singl e am ng'% ‘ft?“’é‘tﬁj"ﬁ?riti’ 81“’ "f‘i'%éﬁ' SUERTS, QE@f%g “‘é’é‘i“gﬁ‘é whi ch

nor mal |'ys f apiiuimtchlvdde ldttsublhp@emboﬁdmﬁ@elﬁmlbamc@mblbeatxmmas fremwy and |ight
ant | body ChhBSumoutts o IAY TRIANADLID AN AR LG 9&953&95&&% ghaiml
wherein the human or prim heavy chaln constant 7T |on equence having a
truncat ed C¥P&3fain conprises not more than 10 resi dues. 15 3. The donain
anti body construct according to claim?2 wherein the human or primate heavy
chai n constEstcomegitiommgebpiie ayeridtasiifongis dndudinpd g dse@iHiolidendisolidconpr i ses not
more than Sd&@sm.uesmh%@héﬂmmp@g %te R%Mblggﬁ}ﬁhﬁt%ﬁﬁn@&%gd' ng to claim

3 wherein the human or primte heavy chain constant regi on sequence having
a truncHt eoﬂl@ﬁfwmwﬁ%uﬁbfatblgtésm%t’wrﬁﬁw'mw*andswuwms icgsi due. 5. The
domai n ant i veekiblg,amsdompaditichd.cia tidki fongh df@n Bifa¢1abe ol @fonGhrammanitatio. Thevherein the

2oy et A R RN D o Dl RS B8Ot SEENGE DR THTCPPICPA

(SEQ I D No: Wher el I's vallne, Teucineg or € 8hd z i s absent
or an am noMEEVEFYE-her t han cysteine. - 6. The dOfTB.I n anti body construct
according to claim5 wherein Xis valine and Z is serine. 30 7. The donain
anti body cdhstaparot ceagosticts fgiceldy @y boneilodnd elabi nidedtht conBitiedrairei n t he dAb
conpri sgs gﬁmtmq&l@a&gc' TOER Jmlcéu%tforﬁﬂmeﬂlayﬂo!m%me donain, wherein

sai d vari abl e donmai n conpri ses east one co enentarity determ ni ng

regi on ( CORYCREHIH 3’“%‘%%@{\%0%91 Qi‘@'d“‘ﬁ?réﬁfté‘cwuwwﬁh@ fi&t e wherein the
CDR i s sel eshe@ftrfit0 e popormipy 0onsidibn @ be tnuiTisk Qb SEQp leD.lsMat:i‘-) EASSLQS

(SEQ I D No: th{nggﬁ‘gasl‘l@th zm%o:[' Rehict) Steni%nrge%tb (iA égaﬁérﬁéﬂ%ﬁ R s DR

The domai n an construct accordi ng t CDR is CDR2.
9. The donailmrpamrtaotbu&cnéwwu@tﬂea@mwmdr eonaimet) dinide oahmoaldamnmtl to 8

wher ei nyjt hgyg zﬁé‘ldl @Wﬂﬂﬁé ofa SEBHERMSE u@i@ﬁt@ ﬁ's.tédr 259t Rfo@oup
consi sting Of SESASVGDRVTl TCRASQSED PGKAPKELl YSASNEETG
VPSRFSCBCB@T DFATYYCQ?\/VV\RPFl TCII;TKVEl KR

The contposition may also be formulated as a sterile powdcer for the preparation of sterile

injectable solutions.

In cortain embodiments the active compound may be prepared with a carricr that will
25  protect the compound apgainst 1"apid releasc, such as 2 controlled rclcase formulation,

incl uding tmplants, transdermal patches, and microencapsulated delivery systems.

Compatibic polymers may be used such as ethylene vinyl acctatc, polyanhydrides,

pulyglycolic acid, collagen, polyorthoesters and polyluctic acid.




(SEQ ID No:7); 10 DI QUIQSPSSESASVGDRVTI TCRASQAI DSYEHVVYQQKPGKAPKEL| YSASNLET
GVPSRFSGSGSGTDFFLTI SSEQPEDFATYYCQVWWRPFTEGQGTKVEI KR (SEQ I D No: 8); 15

DI QUTQSPSSESASVGDRVTI TCRASQSI DSYLHWY QQKPGKAPKLEI YSASNLETG
VPSRFSGSGSGTDFTETI SSELPEDFATYYCQQWWRPFTEGQGTKVEI KR (SEQ | D No: 9) ;

DI QUTQSPSSESASVGDRVTI TCRASQAI DSYL HWQQKPGKAPKEL| YSASNLET 20
GVPSRFSGSGSGTDFTETI SSELPEDFATYYCQQVWWRPFTEGQGTKVEI KR ( SEQ | D No: 10) ;

DI QUTQSPSSESASVGDRVTI TCRASQSI DSYLHWQKPGA CPPKLEI YSASNLETG
VPSRFSGSGSGTDFTLTI SSLQPEDFATYYCQQVWWRPFI TGQGTKVEI KR 25 (SEQ | D No: 52);

DI QUITQSPSSESASVGDRVTI TCRASQSI DSYEHWY QQKPG CAPKWYSASNEETG
VPSRFSGRGSGTDFTETI SSLQPEDFATYYCQQVWWRP), | F GQGTKVELKR (SEQ | D No: 53); 30
DI QUTQSPSSESASVGDRVTI TCRASQSI DSYLI | WQXKPA CAPKELI YSASNEETG -
VPSRFSGSGSGEBF eSSV by fy ogigin WRPFRT Ha0GTedah KR ((iSRkdbins4) ; and
44 10. The daomiid bl @ainGORSURI0RE AN Py B Y1 NSl CL 2l s 1 to 9
wherein the cysteine residue wWthin the hinge regro et Rormal |y
facilitates “@%%rﬁﬁs?‘ﬂa% g‘?’?d“‘f‘B‘Pﬂﬁf‘i“ES‘rme%b’\ﬂﬁé ciielicoys dietd | i ght anti body
chains is substituted with a serine residue. 5 11. The donmi n anti body
construct aEeErdting thas alipw foppmorfary kealahpankddrmal] Diraherabind iuleufal Nnge regi on

compr i ses ¢ henmRAHRAOA EAKSTRIHISRRGRA(SERLD No: 12) . 12, The dormin

anti body construct according to any one of clains 1 to 11 wherein the

10const ant gggj - .apd C113 domains at | east 60%identical to
t he sequence%%?%&fmgﬁ 4."%8‘&%‘1 %ngﬂlgl:s ??y.m“"ip\?.mt‘fﬂ’ém%ﬁﬁi“ﬁ“&ﬁ%i Bsdy const ruct
accor di ng t BoBdinpbady capEREimey b eo- orpulatertivi@HBId Mo pehdnsiniatsed atth bigast  80%

i dentical t molch@diSQALIBRGRUEEigehOF .Eu&um@ﬁ%k@cg}pg&ﬁgh%lg%@g domai n

anti body co ruct accarding to claim 1 ereint ~domai ns
are at | eas%ﬁ%%md‘gg&% ¢ 10%8“%%”%‘&’8@?1@@‘@éitOﬂP"tBFam?‘ﬂiﬂﬁﬂhSEQW@wNm 63. 15.
The domdf n esftspifsdpolborst rAlistratiiclyolt diapbe docedelimided 4imhengi-n t he CH2 and CH3

domai ns 20af@ndbc-aast sh Nt s sequence set forth in SEQ 1)
No: 63. 16. The dgnai nre%ﬁt isbodygggﬁls?'i(g&&gécor ding to claim15 wherein the

Cl12 and j re at._least 96%. dentical to the sequence set forth
11 muay inclhdle i

in SEQ I'D No: 63. YIRS JETRT A TSPTHEY HEtLt et adeahdidiglvo cl ai m 16
wher ei n t hettpivoamguntrfthel deradimantibody construct of the invention. A therapeutically

effective amount rcfers to an amount effective at dosages and for periods of time

15  npecessary, lo achieve the desired therapentic result, A prophylactically effective amount

refers to an amount effective, at dosages and for periods of time necessary, to achieve the

desired prophylactic result. Because 2 prophylactic dose is administered 1o a subject prior

to or at an earlier stage of discase, the prophylactically effective amount may be less than

the therapeutically effective amount.

20  Inmasixth aspect, the present invention provides for the usc of the domain antibody
construct according to the first aspect of the invention in-a diagnostic application for
detecting human TNF-. |

For example, the anti-humar_l TNF-a domain antibody construct according to the imvention ’
can be used to detect hunman TNF-a for exaraple in g Biolog—ical sample, such as serum or |
25 plasnia using a conventional rmmunoassay, such as an enryme linked immunosorbent
assay (CLISA), a radioimmunoassay (RTA) or tissuc hxnntmohisiochcmislry. The anti-
. human TNF-o domain antibody construct according to the invention can be assayed in
biological {luids by a competition immuynoassay using recombinant human TNFea
standards Jabclled with a detectable substance and an unlabelled anﬁ-humm TNF-¢
30  antibody.




are at least 97% identical to the sequence set forth in SEQ I D No: 63.

18. The donai n anti body construct according to claim17 wherein the Cl12 and
CH3 domains are at |least 98% identical to the sequence set forth in SEQ ID
No: 63. 30 19. The domai n anti body construct according to claim 18 wherein
the CH2 and CH3 donmains are at |east 99%identical to the sequence set
forth in SEQ ID No:63. 20. The domain anti body construct according to any
one of clainms 1 to 19 wherein CDRlL, 35CDR3 or at |east one franework region
is nodified to inprove antigen binding. 45 21.The domai n anti body
construct according to any one of clains 1 to 20 wherein the am no acid
sequence is at least 60%identical to ghe sequence set forth in SEQ I D No:
11. 5 22. The dommi n anti body const ruct according to claim 21 wherein the
anmi no aci d Legubhieen TiFa domsipontiBEycontent icatling @ hhRvaRENBRFAsSRL forth in

SEQ I D No: ulehto ddecl MRFAGHRI ' h t ording to claim22
wherein the ?Ln{ no“ac%ﬁgguse _uég?]%ée%imgpg%( tﬁlgg%tsmég%%ﬁ%%@m@"@ég“af% t he sequence

set forth PHIEESTISHgESF mpgigy e, surmoppterheypeidetienitetiodyicloarsg raact  accor di ng
to clai m 23onkrersgbin citheg,anvimo aci d sequence is at |east 95%identical to
t he sequence set forth in SEQ No: 11. 25. The domai n anti body construct

accor di Bg e Gt SNYRRHORLR kiR AR AS LIS eguence 1.s 15at | east 96%
i dentical to.the sequenc 0s,et Tort {qnﬁﬂléé%kﬁﬁu&g’%cffmﬂ%?”ﬂ%‘b&omai n

ant i body c8if8cS UV RELPEFHEP el fesies! tofnbié TR detiging. no aci d sequence i s
at least 97%identical to the sequence set forth in SEQ 11) No: 11. 20
27. The doml Hexrith Berdl thedrvsation otovidecomehnigfot eachgmi dRo2fr WhgERIR4t he ani no

aci d sequeBgRuid TMF-d £a6iky i §?(ﬁrhzgxeﬁ{lﬁjgtﬁ.%ntmsﬁg@%ﬁﬁ%@éﬂ"%n othe sk Lorth in SEQ 1D
No: 11. 28, The dammin anti bogé construct according to S92 wherei n t he
ami no aci d”sequence I SFR{UOR AHRIINGIHP Shefitd seract of hetitreniiraquence set forth in
SEQ ID NGO ,11. 25 29. The donmin antibody construct according to claim28
wher ei 1t he SRdsrhaiacterissdbr hatier TNE-oj adivity iiciatcnded td inaludeaipd@ac@dset forth in
SEQ I D No: otfidr disorders ilﬁ&ligh-ﬁti@pmﬂﬁioﬂTﬁ%iiPQQMjEGtQ:gﬁérﬁg% o4& Q%ng to any one
of clains %wtlg 39 herein the ‘%g dormai n_ant body has | ow 1 nihBgenicity in
humans. 46 WIS S SSPPE b rRe dibes T5HOVHOHRE e petkophsindratiofiteet 0 cl ai m 31
wher ei n t hésedarir feclefortadbreortibutisody worsertitgrafl eie disSrdar. PRMREHIFTRY..
disorder characterised by hwnan TNF-g activit y is sclected froni the group consisting of
15 inflammation, inflammatory diseases, sepsis, inclhuding septic shock, endotoxic shock,
gram negative sepsis and toxic shock syndrome; autoimmune disease, inclucting
- rheumztoid anhritis, juvenile artheitis, rheumatoid spondylitis, ankylosing spondylitis,
Sjogren’s syndrome, osteoarthritis and pouly arthritis, alletgy, multiple sclerosis,
swtoimimune diabetcs, autoimmune uveitis, psoriasis, pemphigoid and nophrotic syndrome;
20 mflammatory conditions of the eye, including macular degeneration, uveitis, Behget's
disease; mfections discase, including fever and Tuyalgias due 1o infection and cachexia
secondary to infection; graft versus host discase; turour growth or metastasis, hcmatuiug‘ic
malignancies; pulmonary disorders including asthma, adult Tespiratory distress syndrome
shock lung, chronic pultmonary inflammatory disease, pulmonary sarcoidosis, pulmonary
25 fibrosis and silicosis; inflammatory bowel disorders including Crohn's disease and
ulcerative colitis; cardiac disorders, congestive heart failure; vascular disorders including
Wegener’s discase, giant cell arteritis; inflammatory bone disorders, central nervous
system disorders such as Alzhcimer's disease; peripheral nervous system disorders stich as
sciatica, hepatitis, coagulation disturbances, bums, reperfusion infury, endometrosis, keloid
30 formation and scar tissue [ormation. '




33. The dineric domain anti body construct according to claim 32 wherein the
domain 5 anti body constructs making up the honodi ner conprises an am no
acid sequence which is at least 60%identical to the sequence set forth in
SEQ I D No: 11. 34. The dineric domain anti body construct according to

cl aim 33 wherein the domain anti body constructs maki ng up the honodi ner
conprises an am no acid sequence which is at 10l east 80% i dentical to the
sequence set forth in SEQID No: 11. 35. The dineric donain anti body
construct according to claim 34 wherein the domain anti body constructs
maki ng up the hornodi ner conprises an am no acid sequence which is at | east
90% i dentical to the sequence set forgh in SEQ ID No: 11. 15 36. The

di neri c dongi i hody. canstruct accardjing to claim35 wherein the domain
ant i body c%sﬁ‘?ﬁ%&%&%ﬁ?ﬁ% ﬂﬁ”&“#ﬁ'@”ﬁ@%ﬁﬁ’?"‘?é‘%%ﬁ%ﬁ@béum Tfrno aci d
sequence wHiEHYiIsagatreliedmacubbégenbenbi. CENF-& Q'iﬁabi%aéﬂm%%gt@&e@%&@rt h in SEQ
ID No: 11. p28udion RR@pdinbBle ool iRklantinRo opstruct according to claim
36 wher ei n‘(ﬁ h&g@on&i% ant igtglo_?jy consn%%tﬂgw%@lﬁg‘ﬁﬁ“ {998 istsativeer conpri ses
an anino acRe H&eVinm EHierice 4611 891 Y8 endaianefom dntihitoslof TNFhens9IUence set
forth i rf SEQhBtHldomaia antibody3GnsHbE dekH0E h&eﬂ,%hﬂ,ﬁ;@ég{gé}ﬁ%ﬁ&on truct

according tg.claim erein the dopmin 25 .anti y Wt nal cing up
t he honodi ne%lgéccgér?[pp rr?’létgi\@cg%ar diSTRY® neirdine s rRlsedmimlas feapreration.| east 97%

i denti cal t he Sﬁ,quen,c,e set forth in SEQ ID No: 11. 39. The dineric
domai n anti 6’8’9“’8‘6 S tregidieution derurhgomprise]. ai vri@Bmwheb ei Rokifieesorai N ant i body
const ruct s "eredoririge"uwiilt le@ndvesiad i BiplGRREhSESra 2R LIRg. 4G4, sequence” whi ch
is at 30l egs o QR0lAent | rﬁ%il el Dk he’\:7 Se(&ﬁ]enccz _Sg?mlf@glre‘_g’ﬂeriq’r{nlggg&rl. PNo: 11.

40. The dimefic domarn ant Body FeonstY HeF*auigolrygthepclenet. imae: wher ei n t he
domai n 8nt PHE@yTEEE Of dermentshiskdgtrgoeps.he honodi mer conpri ses an ani no acid
sequence whi”ch is at least 99% identical to the sequence set forth in SEQ

I D No: 11. AligibliggticTheendion®lrin ¢ischpemhiciiaanid HRAGHinSRARS . qQrding to claim
40 wher ei ngfheidYIBd mdft iy Qgtym%iﬁlgsc'lt ruct s . maki ng ,u%é%c ho'(rf;%dg‘“n%r conpri ses
the amino acid sequence Set ToOrth 1N Se L9 R6Ne ke which hanbgesol at ed nucl ei ¢
aci d nol eclPRIENHEPHF EsPEBHaEIon inpd bivdie ponse bimtvigiag 9 tehidabrol @c any one of
claims 1 tpedflinvendods It id¥oe kR tabe s AYGLEl i;d, ol ecul e conprising a

nucl ei g acliglqoaﬁ,gk;%%%b_ehgcogi g2 dorra?xlrllﬁ%%t@ggﬁy‘gggﬁgtﬁ?“ﬁé'l““ TR bi nds
human TNF-a, whefeln the hucT&remELEaeTaldyplades i be feld rakeyrsat t6086 10i dent i cal
to the seciieheldvsaiontoit thistidin SEQaNo 05 DoelordRGD: Bloriy 4 of a8, | SOI at ed

nucl ei ¢ aGiGmRPILRGHHRRRCOr ding to claim 43 wherein t%e nucl eic acid
sequence is at least 80% identical to the sequence set forth in SEQ ID

No: 50 or SEQqkDhNereadn: . The i1solated nucleic acid nol ecule according to
cl ai m 44 wherein tﬁgl%ﬁﬁib?gl?é’ma%lf VLR RS e darly wpderst@doprifeiendt i cal to t he

sequence SETEEFERwillmosbedeDiiNg with GefaencEEQhd DilNaadion-GiNe | ol at ed

nucl ei  ackanym®| ecul e according to claim45 wherein the nucleic acid
sequence is at least 95% identical to the Sequence set forth in SEQ ID

No: 50 or SEQ I D No:51. 20 47. The isolated nucleic acid nol ecul e accordi ng
to claima46 wherein the nucleic acid sequence is at |east 96% i dentical to
t he sequence set forth in SEQ ID No:50 or SEQ No: 51.




48. The isolated nucleic acid nolecule according to claim47 wherein the
nucl eic acid 25sequence is at |least 97%identical to the sequence set forth
in SEQ ID No:50 or SEQ ID No:51. 49. The isolated nucleic acid nolecul e
according to claim48 wherein the nucleic acid sequence is at | east 98%
identical to the sequence set forth in SEQ ID No:50 or SEQ I D No: 51.

3050. The isolated nucleic acid nol ecule according to claim49 wherein the
nucl eic acid sequence is at |east 99%identical to the sequence set forth
in SEQ ID No:50 or SEQ ID No:51. 51.The isolated nucleic acid nol ecule
according to claim50 wherein the nucleic acid sequence is identical to the
sequence set forth in SEQ ID No:50 or SEQ I D No:51. 48 52. An isolated
nucl eic acid nol ecul e conprising a nucleic acid sequence encodi ng a donai n
anti body comstampigrwhi ch bi nds human 1NF-a, wherein the nucleic acid
sequence hybridi ses under conditions of high stringency to the nucleotide
set forth i wgr%l&ﬂdﬁﬁétﬁ.gdsor SEQ ID No:51. 5 53. A pharnaceuti cal
conposition conprising an effective anobunt of a domain antibody construct
according to any one of clainms 1 to 30, together with a pharnaceutically
accept abl e éwfdtipenf o Fodldpritbaze YDydmés A phar maceuti cal conposition
conprising an effective anount of a dineric donmain antibody construct
accor di ng t YaspgsetdpraunCallit g, npeci uiiGowd. and 0FEkbREy mam_t,?\,i’@%ﬁ\g maceutical |y
accept abbe_ gaomicNodiobal ford e RO (IS REL LI AYIRD TNF-a i1 a
sanpl e ConpLidbAdnEAtASH] 1% kg e 1h Toan“ef Tetti Ve aidunt of a
domai n anti 89%3&%@%55#“ _aﬁc?r |?11§ 0 “HRS Y Ee Matmast Ak was degivesil and
detecting the anpikt of BOGRYT monkey PNAwnk ey celbhest OME637-66. The met hod

according t I m 55 wherein the s le is a biological sanple. 2057.Use

of an effec ?%%!é‘%‘g%%‘ﬁ?%cf ’"&H@hﬁ&@ggﬁfﬁm@@m@mm@mm sigdabi m 55 or claim
56, in the PPEPEY RIVHeGHebvefEamotatnandfTomlinsonad itiholy Engins@hhg ol
char act ¥ i Z&ectisyl Avarvash (TIE). &lla ptiinvs byed it adpBtRliRalr pbnReod pRix x§%§ h
treatment. &H8ildee of claim57 wherein the disorder characterized by human
TNF-a activity is selected 25 fromthe group consisting of inflammuation,

i nf | ammat orBringks YEABES, Ssepsi s, including septic shock, endotoxic shock,

gr am negat i ARTOERSGSTREEAEVFE &F sy,ndrone; autoi mune di sease,

i ncluding rheumatoi d art hr‘%{”gs ﬁ?/lgﬁ'i?%e arthritis, rheumatoid spondylitis,
ankyl osi ng repRPUKiitdss, S ogren's syndrone, osteoarthritis and gouty

arthri tyss, L s¢l erosi s, autoi mune di abetes, autoi nune
uveitis, ps(illr#gi(?:}s‘[?{ﬁ;?ej}%ﬁp’gﬁ ésg@n@ %'Hhroti c syndrone, inflammatory

condi tions Pﬁfnm@l{fﬂ}% gye, i ncl udi ng macul ar degeneration, uveitis, Behcet's
di sease, in %ctéous di sease, including fever and nyal gias due to infection
and cachexid SECHHRY YCACTEFHE £0Q BhNo:gaf t ver sus host di sease; tunour
growt h or peRastAsk tol.ogi c_mal i gnanci es; pul nonary disorders

includi ng ast ﬁma@ ac ma{]'?er"r%gnbeidr”glfl%ﬁﬂ Yg’tef"é%‘é"%ﬁﬁﬁrmww@hock | ung, chronic
pul monary V¥ PREYRHEAG o \Sel@a Y KpRLIfITEICY: e beokplRtisn gRULERRAI Y fibrosis
and si ki coslbsed ahdhl BA9PRINRF etQQWE! di sorders including 35Crohn's di sease and
ul cerative colitis; cardiac disorders, congestive heart failure; vascul ar
49 di sor deggydnfiChcddl, g, .\ r's. disease, giant cell arteritis;

i nf | ammat or y bone dl;”g{glru'er sf{k%é%%tng%{wﬁ‘ég"% POt daningikiféEddos such as

Al zhei er * E¥909bkned seqpecdsvity M3 Revudusd syGRets6 hiiadrl efefusabiGin:as sci ati ca,
hepati ti s, conpagulbioh@Rl MdssWOARERS s, RUWTR: o:EREr fUSion i njury,

endoret r osj s, c:l;tlel oi d &ﬁggatvi_on and scar %f‘é’g‘ﬁrg‘eﬁ?%’flﬁfé‘l‘f%ﬁgqugwmsg_ Use of
claim57 of &PUFINEEORhBEEPH PHECRIpgSlonise Pokes wet repeezétvibyohuman TNF- a
activi®y imarmnscangicogentsdsHielsaRan Neck-a ol sEO 18R 388 58,0 ¢l @i m 59
wher ei n tQ@id%%&Qﬁ&%.a%’aﬁlﬁkéé%gﬁgﬂdﬁ)ag' sorder is age-Telated macul ar

given in Figure 3. Marmoset
sequences |, 2 and 3 were confirmed. Sequences 4, 5, 6, 7 and 8 were seen only in the
initial PCR. Sequences

9, 10 and I were seen only in the repeat (ie secand) PCR and
cloning.




10degeneration. SEQUENCE LI STI NG <110> DOYLE, Anthony G WOCOLVEN, Benjam n
P. TOMLINSON, lan M LEE, Jennifer A JENNINGS, Philip A <120> DOVAIN

ANTI BODY CONSTRUCT <130> 529282002500 <140> US 11/670, 261 <141> 2007-02-01
<150> US 60/ 817,507 <151> 2006-06-28 <160> 68 <170> FastsEQ for W ndows
version 4.0 <210> 1 <211> 7 <212> PRT <213> Aotus trivirgatus <400> 1 Al a
Ala Thr Lys Leu G n ser 15 <210> 2 <211> 7 <212> PRT <213> Aotus trivirga
us <400> 2 Au Ala Ser Ser Leu G n ser 15 <210> 3 <211> 7 <212> PRT
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Olige Synthesis and Cloning into Acceptor Sequence

Four CDR scquences, namely  AATKIQS (SEQ ID'No:1) from Owl monkey scquence 1
(SEQ ID No:44),” EASSLQS (SHO ID Ne:2) from Owl monkey sequence 2 (SEQ ID
Ned3d), EASKLQS (SEQ 1D No:3) from Matmoset sequence 1 (SEQ TD No:27), and

5 SASNLET (SEQ ID No:4) from Marmoset sequence 2 {SEQ ID No:28), werc chosen
from the amino acid sequences shown in Fipure 3. Owl Mdnkey soquence 5, YASSLQS
(SEQ ID No:56) was found to be identical to GI6176295 an Aotus nancymaac (Ma’s night

monkey) cDNA scquence, all other sequences were unique.

The acceptor variable region (anti-TNF domain antibody) sequence in the cxpression

10 veelor (Domantis proprictary vector) was di gested (23 p ) sequentiatiy with Kpnt and
SanDI which cxcises the majority of FR2 as welt as CDR2 as indicated on the restriction
digest map, Figure 4. The vector was then gel purificd to remove the cxcised wild-type

FR2 and CDYR2 sequence.

Oligo annealing was performed hy incubating oligo pairs (500 pmol \based on scquences
15 shown inFigure 3) at 95°C for 5 minutes followed by 65°C: for S minutes and then allowed
to rcax‘:h toorm temperature slowly on a hot block. Oveddaps werc then filled in duri ng a
Klenow reaction in the presenco of dNTPs. Molecular cloning of the synthetic double-
stranded DNA (derived by oligo annealing and cnd fifling) into the aceeplor varinhle

region scquence was achieved using standard methods,

‘20 Affinity Maturation

The warmoset CDR-grafted dAb Compound 145 (SEQ 11> No:7) was affinity matured by
constructing 14 separatc librarics, each a divérsification of the sequence of SEQ ID No:7 al
_ asingle amino acid residue. The selected residues arc shown shaded below,

DIOMTQSPSSLSASVGDRVITICRASQE TR
if 4
25  VPSRESGEGSGTRITLISSI BPEDFATYYCO

‘The selection was based upon residucs in CDR I and CDR3 that are known L0 he
diversified in the mature human Tg repertoire, and framework residues that have been
vbserved to produce fonctional proteins ufter mutagencsis in related dAbs. Por each of the
selected rusiducs, complimentary forward and reverse PCR primer pairs were desipned

30 with NKK degencrucy, and two initial PCR reactions were performed each with 2 single




<213> cal lithrix, species unknown <400> 3 Qu Ala Ser Lys Leu A n ser 15
<210> 4 <211> 7 <212> PRT <213> callithrix, species unknown <400> 4 ser Al a
Ser Asn Leu Qu Thr 15 <210> 5 <211> 108 <212> PRT <213> Artificial
Sequence <220> <223> Synt hesi zed construct Gn net Thr Gn Ser Pro 5 Val
Thr Ile Thr Cys 20 Hi's Trp Tyr Gn Gn Lys 35 ser Ala Ser Qu Leu dn 5055
Gy Ser Ay Thr Asp Phe Thr 70 Asp Phe Ala Thr Tyr Tyr cys G n 85 phe Ay
Gn @y Thr Lys vVal du 100105 <210> 6

29

mutagenic primer and flanking primer. After clean-up, the two PCR products were
annealed and then amplified using flanking primers alone (splicing b-y overlap extension of
PCR; Lowman H.L. & Clackson T, (¢ds), Phage Display: A practical approach, Oxford
University Press , Oxford, UK). Clones were initially screened by ELISA using solid-

5  phase TNF, and positive clones were sequenced. dAD protein was purified from the best
clones and evaluated for potency in receptor binding assays and 1.929 cytotoxirity assays.
Compounds 100 (SEQ ID No:9) and 123 (SEQ 1D No:8) were found to have improved
TNF-neutralization relative to the parent dAb, Compound 145 (SEQ ID No:7).
Combination of the affinity-enhancing substitations of Compomds 100 and 123, yielded

- 10 an anti-TNF dAb with further improved 'potcncy int the 1.929 cytotoxicity assay
{Compound 196; SEQ ID No:10).

Cell Cukare

(‘HOKISV cells (Lonza B1olog1m UK) a suspension variant of CHOK 1, were maintained
in logariihmic growth phase in CD CHO media supplemented with 6 mM L-glutaming
15 (imvitrogen Cat Nos. 10743-020 and 25030-081), Cultures were incubated at 36.5°C, 10%
. CO; and shaking at 140 rpm. 24 hours before transfection cell mumber and viability was
assessed by rypan blue exclusion (S igmz Cat No. T8154) on a haemocytometer. 8 x 10°
_ vizble cells were pelleted at 200 x g for § minutes and resuspended in 8 ml of CM25 media
) (Lonza Biologics, UJK) supplemanted with 10% heut inactivated dieilysed fetal calf serum
20 (Iavitrogen Cat No. 26400-044) and 6 mM L-glutamine. Cells were plated out at 500 pt
por well i1 a 24 well plate and incubated at 36.5°C, 10% COs.

3 hours before transfection the media was replenished with a fresh aliquot of 500 pl CM2S
media supplemcrted with 10% heat inactivated dinlysed fetal call serum and 6 mM L-
~ Glutamine.

23 Expresvion vectors

" Genc sequences for Compound 112 (SEQ ID No:50) and (‘umpound 170 (SEQ D No:51)

were uptim:zed for mammalian cell expression and synthesized,




<211> 324 <212> DNA <213> Artificial sequence <220> <223> Synt hesi zed
construct <400> 6 gacatccaga atcacttgcc gggaaagccc cgtttcagtg gaagattttg

gggaccaagg tgacccagtc gggcaagtca ctaagctcct gcagtggatc

t ggaaat caa tccatcctct gagcattgat gatctatagt tgggacagat
‘ctgtctgcat agttatttac gcatccgagt ttcactctca gttgtgtggce

attggtacca tgcaaagtgg ccatcagcag gtccttttac ccgtgtcacc

ctacgtacta

ctgt caacag acgg
ct gt aggaga

60 gcagaaacca 120

ggtcccatca 180 tctgcaacct 240 gttcggccaa 300 324 <210> 7 <211> 108 <212>
PRT <213> Artificial sequence <220> <223> Synt hesi zed construct <400> 7
Asp Ile Gn Met Thr Gn 15 Asp Arg VaI_Thr_I!e Thr 20 Leu H's Trp Tyr Gn

G n 35

20

25

30

35

3¢

‘Compound 112

GACATCCAGATGACCCAGAGCCCCAGCAGCCTGAGCACCTICIGTERCCEATAGACTCACC
ATCACCTGCAGAGCCAGCCAGGCCATCGACAGCTACCTRCACTEETATCAGCAGRAGCCT
GGCAAGGCCCCTAAGCTGCTGATCTACAGCECCAGCARATCTEEAGACCECCATECCTACT

-AGATTCAGCGGCAGCGGCTCCGGCACCGACTTCACCCTGACCATCAGCAGCCTGCTGCCT

GAGGATTTCGCCACCTACTACTGCCAGCAGGTGRTGTGEAGACCTTTCACCTTCGECCAG
GGCACCAAGGTEGAGATCARGCGGETECAGCCCAAGAGCTCCEATARGACCCACACOTGC

.CCCCCCTGCCCTGCCCCCGAGCTGCTGGGCGGACCCAGCGTGTTCCTGTTCCCCCCCAAG

CCTAAGGACACCCTGATGATTAGCAGAACCCCCEAGETEACCTACETRETCRTCEATCETC
AGCCACGAGGACCCTGAGGTEAAGTTCAACTCOTACGTGRACCECOTCGAGETGCACAAT
GCCAAGACCAAGCCCAGGEAGGAGCAGTACAACAGCACCTACCGECTCETETCCATACTG
ACCOTECTECACCAGEATTGCCTGARCGACAAGCACTACAAGTRCAAGETGTCCAACAAG
GCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCOAGAGAGCES
CAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTAACC
TECCTEGTEAAGGGCTTCTACCCCAGCEACATCECCETGEAGTGGCAGAGCAACGGCCAG
CCCGAGAACAACTACAAGACCACCECCCCTETGCTGRACAGCGATEGCAGCTTOTTCOTG
TACAGCAAGCTEACCOTGGACAAGAGCAGATGECAGCAGEGCAACGTG T TCAGCTGCAGE
GTGATGCACGAGGCCCTGCACARTCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGRT

ARG (SEQ I} No:5sO)
Compound 170

GACATCCAGATGACCCAGAGCCCCAGCAGCCTEAGCGCCTCTETGAGCEATAGAGTGACC
ATCACCTGCAGAGCCAGCCAGGCCATCEACAGCTACCTGCACTGRTATCAGCAGAAGCOT
GECAAGGCCCCTARGCTGCTGATCTACAGCGCCAGCARTCTUGAGACCARCHETACCTAGS
AGATTCAGCEACAGREGCTCCGACACCEACTTCACCCTGACCATCAGCAGCOTEOTGECT
GAGGATTTCECCACCTACTACTGCCAGCAGGTGETGTGGAGACCTTTCACCTTICACCCAG
GGCACCAAGGTGRAGATCAAGCEGETEEACCCCAAGAGCAGCGATAAGACCCACACCTEN
CCCCCCTECCCTECCCCOEAGCTECTGEECEGACCCAGCATETTCCTGTTCCCCCCOARG
COTARGEACACCOTCATGATCAGCAGAACCCCCGAGETGACCTGCGTERTCCTCCATETE
AGCCACGAGGACCCTGAGGTGARCTTCAACTGETACCTAGACGECETGEACCTCCACART
GCCAAGACCAAGCOCAGEEAGGAGCAGTACAACAGCACCTACCAEATGETETCORTECTS
ACCGTECTACACCACEATTGGCTCARCGGCARGGAGTACAAGTGCARCETCTCCAACAAL
GCCCTGCCTEOCCCTATCEAGARAACCATCAGCA AGGCCAAGGGCCACCCCAGAGARCAE
CAGETGTACACCCTACCCCCTAGCAGAGATGAGCTGACCARGAACCACETATCCCTGACT
TGCCTGETGAAGGGCTTCTACCCCAGCAACATCACCGTGAAGTGACACAGCAACGGCCAG
CCCGAGAACAACTACAAGACCACCCCCCCTGTECTECACAGCEATGECACCTTCTTCCTG




Tyr ser Ala Ser Asn 50 Ser Gy Ser Ay Thr 65 A u Asp Phe Ala Thr 85 Thr

Phe Gy Gn Gy 100 <210> 8 <211> 108 <212> PRT <213> Artificial Sequence
<223> Synt hesi zed construct <400> 8 Asp Ile Grl Met Thr Gn Ser Pro Ser

Ser Leu Ser Ala Ser Val Gy 151015 Asp Arg Val Thr Ile Thr Cys Arg Ala Ser
Gn Ala Ile Asp Ser Tyr 202530 Leu H's Trp Tyr Gn Gn Lys Pro Ay Lys Ala
Pro Lys Leu Leu Ile 354045 Tyr Ser Ala Ser Asn Leu Qu Thr Gy Val Pro Ser
Arg Phe Ser Gy 505560 Ser Gy Ser Ay Thr Asp Phe Thr Lea Thr Ile Ser Ser

Lea G n Pro 65707580 A u Asp Phe Ala Thr Tyr Tyr Cys Gn Gn Val Val Trp
Arg Pro Phe 859095 Thr Phe Ay A n Ay Thr Lys Val Qu

Ile Lys Arg 100105 <210> 9 <211> 108 3412> PRT <213> Artificial Sequence

<220>
‘I‘ACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGTG’I‘TCAGC TGCAGC

GTGATCCACGAGGCCCTGCACAATCACTACAC CCAGAAGAGCCTGAGCC‘I‘GTCCCCTGGC
AAG (SEQID No:sl)

Each sequence was flanked at the 5° end with a Hind TIY site, 5 Kozak sequence
5 (GCCACC SEQ ID No:57) and a human [gQ kappa fcader sequence (amino acid sequence
MSVPTQVLGLLLLWLTDARC: SEQ ID No:58). At the 3" end two stop codons and an
LcoR I site were added to each scquence, Following synthesis genes were provided cloned
into a pCRScript vector (Stratagene) and were refeased by Hind I / £coR { digestion in
_ the appropriate restriction enzysme buffer (Roche D:agnmtlcs Cat Nos. 10656313001,

10 10703737001 and 11417967001 respectively). The GS cxpression vector pEE12.4 (Lﬂnza;
Biologics, UK) was similarly digested and dephosphorylated using calf intestinal alkatine
phosphatasc Roche Diagnostics Cat No. 10713023901). Each gene was ligated into the
prepared pEE12.4 backbone using the 1.igaFast Rapid DNA Ligation System from
Fromega (Cat No. M8221). Ligations were then transfortned into One Shot Top 10

15 chemically competent cells (Invirogen Cat No. C4040-03} and positive colonies identificd
by standard techniques. Large quantities of the resulting vectors (pEE12.4-PNO621 and
PEE12 4-PNO52(-8114C) were prepared by r,nidipr'e[} of overnight cultures using
QlAfiiter midiptep columns (QlAgen Cat No, 12243), Veotors were preparcd for
transfection by precipitating 20 pg in 100% cthanol with 1/10 volume of 3 M sodium

20 | acefute (pH 5.2) (Sigma Cut Nos, £7023 and 52880 respectively). Following a wash in
70% ctranol, vectors were resuspended in 40 pl of T.E. pf1 8.0 (Siélzla Cat No. T9285) at a

working concentration of 0.5 pg/u),
Transfection

For each wansfection 2 pl of Lipofectamine 2000 was added to 50 ul of Optimem I media

25 {Invitrogen Cat Nos. 11668-027 and 31985-062) in 2 well of 2 96 well plate. In a second
wcll 1.6 pl of the expression vector (0.8 pug) was added to ? 0 W of Oplimem { media.
Following a 5 minute 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

30 containing the CHOK1SV cells.. Cells were incubated for at Icast 72 hours and
supernatants harvested, Supormatants were centrifuged at 4,000 x g for 5 minutes to pellct




<223> Synt hesi zed construct <400> 9 Asp Ile Gn Met Thr Gn Ser Pro Ser

Ser Leu Ser

Ala Ser Val dy 151015 Asp Arg Val Thr Ile Thr cys Arg Al a ser

Gn Ser Ile Asp Ser Tyr 202530 Leu H's Trp Tyr Gn Gn Lys Pro Ay Lys Ala
Pro Lys Lea Leu Ile 354045 Tyr Ser Ala Ser Asn Leu Qu Thr Gy Val Pro Ser

Arg Phe Ser

Gy 505560 Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser

Leu Lea Pro 65707580 A u Asp Phe Ala Thr Tyr Tyr cys Gn Gn Val Val Trp

Arg pro Phe 859095 Thr Phe Ay Gn Ay Thr Lys Val Qu
Ile Lys Arg 100105 <210> 10 <211> 108 <212> PRT <213> Artificial Sequence
<220> <223> Synt hesi zed construct <400> 10 Asp Ile Gn Met Thr Gn Ser Pro
Ser Ser Leu Ser Ala Ser Val dvy 1510_1532Asp Arg val Thr Ile Thr Cys Arg Al a
Ser Gn Ala Ile Asp Ser Tyr 202530 Lea™His Trp Tyr Gn Gn Lys Pro Ay Lys
Al a Pro Lyscdliedgbriscnd pess sRB4RU30°C/mntib exprefdian B€ompamd i ez SBQUDR:soE y Val Pro

Ser Arg Ph emWo@oNndﬁQ5?ﬁ9) 1D No:11)-was assayed by TNF ELISA.

Compound 112

‘ DIQMT QSi’SS I.SASVGDRVT!’I‘CRASQAIDSYLHWYQQKPG KAPKLLIYSASNLET

10

20

GVPSRFSGSGSATDRTLTISSLLPEDFATYYCQQVYWRPFTFGQGTKVEIKRVEPKS
CDKTHTCPPCPAPELLGGPS VFLFFPKPKDTLMISRTPEVI'CYVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP-
APIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLYKGFYPSDIAVEWESNG
QPENNYKTTPPYLDSDGSFELYSKLTVDKSR WQQGNVFSCS VMHEALHNHY TQK
SLSLSPGK (SEQ ID No:59)

TNF ELISA

Mierotitre plates (e.g. Sarstedt 82.9923—-143) were coaled with a 1 up/mL solution of
human recotnbinamt 'TNF-¢ (Peprotech Cat # 300-01A) in carbonate/bicarbonate coating
butfcr pH 9.6, 100 pLiwcll. After overnight incubation at 4°C, plates were washed 3 times
Wiﬂl FBS (0.01 M, pH 7.2) with 0.05% Tween 20, and 3 times with PBS. 200 P, blocking
bulfer (PBS with 1% BSA {boviné scrum albumin, Sigma Cat # A-9647)) was addod per
well and incubated at 25°C for 1 hour. Plates were waéhcd, as above, and 100 uL volumes
of sample or Compound 170 standards diluted in antibody diluent (PBS with 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 pL volumes of secondary antibody (peroxidase-conjugated goat
anti-human immunoglobuling, Zymed, Cat # 81-7120) at 1:1000 dilution in antibody
diluenl were added per well. Plates were washed and 100 pL volumes of ABTS substrare

{2,2'-Azino-bis(3-Elhylbenz-Thiazoline-6-Sulfonic acid) disramonium salt, Sigma Cat #

A-1888, 0.5 mg/mL in chirate buffer pH 4.4, with 0.03% H,0,) were added per well.

Substrate was developed for 30 minules at room temperature and absorbance read at 405

am (reference 620 nm). Sample concentrations were determined relative 10 the staadard

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




Ser Ay set' Gy Thr Asp phe Thr Lea Thr Ile Ser Ser Leu Lea Pro 65 70 75
80 G u Asp Phe Ala Thr Tyr Tyr cys Gn Gn Val VvVal Trp Arg Pro Phe

859095 Thr phe Ay Gn Ay Thr Lys Val Qu Ile Lys Arg 100105 <210> 11
<211> 341 <212> PRT <213> Artificial Sequence <220> <223> Synt hesi zed
construct Gn Ser Pro Ser Ser Lea Ser Ala Ser Val Gy 1015 Thr Cys Arg Al a
Ser Gn Ala lle Asp Ser Tyr 2530 Gn Lys Pro Gy Lys Ala Pro Lys Lea Lea
Ile 4045 Leu Gu Thr Gy Val Pro Ser Arg Phe Ser Ay 5560 Asp Phe Thr Lea
Thr Ile Ser Ser Lea Lea Pro 707580 Tyr Tyr Cys Gn Gn Val Vval Trp Arg Pro
Phe 9095 Thr Lys Val GQu lIle Lys Arg Val GQu Pro Lys 105110 H's Thr Cys Pro
Pro Cys Pro Ala Pro Qu Lea 120125 vaI Phe Lea Phe Pro Pro Lys Pro Lys Asp
Thr 135140 Thr Pro A u Val Thr Cys val¥3val val Asp Val 150 155 160 d u Val
Lys Phe Asn Trp Tyr Val Asp Ay Val 170175 Lys Thr Lys Pro Arg Au GQu Gn
Tyr Asn Ser Results _

Inclusion of truncated Cgl

[nclusion of the truncated Cyl in the domain antibody construct results in a juncrion
between the variable domain and hinge with higher bomology (o a conventional IgG Cyl-

S hinge junction (91.7%) than a junetion lacking the truncated Cyrl (83.3%; caleulated using
Align X on Vector NTI (Invitrogen) with a gap opening penalty of 1), Enhanced
homology is likely to translate to increased resemblance to conventional immunoglobulin
peptide sequences to which human patients should be immunologically tolerant, thereb y
reducing imvmunogenic potential,

10 Sequences:

Compuund 170 variable region-truncated Cyl-hinge junction: TKWTKRHEPKS (SEQ TP wNey 65)
IgG Cyl-hinge junction (NCBI accession AAGONR09): i

Compound 170 variable region-hinge junction (tfruncated Cy1 absent):  TKVFRTKREDKS (SEQ T Noy 61>
Cul sequence is shaded as indicated.

15 Cyl domain (SEQ ID No:60) obtained from NCBI protein database
(htipsf/www.nebinlm.nil.gov) AAGHOY0Y ;
1 STXGDSVFPL APORKETSGG VAMLGULVED YFPEPVWSQ MNEGALTSGVE 9WPAVIQBSC
61 LYSLESVVIV PSSSLOTOTY ICNVNHKDSN TEKVDKRVEDK SCDKTITCSR CPAPELLGGP
121 SVFLFPPKPK DTLMISRTPE VICVVVDVSE ERPEVRAFNWY VDGVEVENAK TKPREEQYNSG
20 181 TYRVVSVLTV LHQDWLNGKE YKUKVGNKAL PAPIEKTISK AKGOPREDQV YTLPRSREEM
241 TRNQVHIICL VKCFYPSDIR VEWESNGQPE HNYKTTPRVI, DSUGSFFLYS KLTVDKSRMQ

301 QUNVFSCSYM HEALHNHMYTQ KELSLIPRK

Cyl-hinge junction is indicated In tnderline.




185190 Ser val Lea Thr Val Lea His Gn Asp Trp Lea 200205 Cys Lys Val Ser
Asn Lys Ala Lea Pro Ala 215220 Pro Ile Gu Lys Thr Ile Ser Lys Ala Lys Ay
Gn Pro Arg Au Pro 225230235240 G n Val Tyr Thr Lea Pro Pro Ser Arg Asp
A u Lea Thr Lys Mh G n 245250255 val ser Lea Thr Cys Lea Val Lys Ay Phe
Tyr Pro Ser Asp Ile Ala 260265270 val GQu Trp Au Ser Asn Gy Gn Pro Qu
Mh Asn Tyr Lys Thr Thr 275280285 Pro Pro val Lea Asp Ser Asp Ay ser Phe
Phe Lea Tyr Ser Lys Lea 290295300 Thr val Asp Lys ser Arg Trp Gn din Gy

Asn Val Phe Ser Cys Ser 305310315320 Val Met HHs Qu Ala Lea H's Asn H s
Tyr Thr G n Lys Ser Lea Ser 325330335 Lea Ser Pro Ay

Lys 340 <210> 12 <211> 16 <212> PRT <21,J§> Artificial Sequence <220> <223>
<220> <221> <222> <223> synt hesi zed cohStruct VARI ANT

Neutralization of TNF-a-induced Cytotoxicity

The ability of the domain antibody construct Compound 170 (SEQ ID No:11) to neutralize
TNF-u-mediated cytotoxicity was assessed using a murine L929 cell viability assay. Serial
dilutions of Compound 170 in RPMI medium with 10% foetal bovine serum (RFMI-FBS)
5  were prepared in 50 puL volumes in flat bottomed 96 well plates. To each of these wells

was added 50 pL recombinant human TNF-¢ (Strathmann Biotec, Hamburg, Germany) m
a concentration of 360 pg/mL, followed by 2.5x10% 1.929 celis in 50 ML and 25 ulL.
Actinomycin D a1 40 pg/mL, all prepared in RPMI-FBS. Controls included wells with no
TNF (for determination of 100% viahility), no cells (0% viabilily) and a2 TNP-a standard

10 curve ranging from 2 pg/mL to 4200 pg/ml.. Culture plates were incubated in a 5% CO,
atmosphere at 37°C for 20 hours, then for 4 further 3 hours afler the addilion of 25 pL, 3-
(4,5-dimeth y[Lhiuzol-Zyl)—S-G-carbo;ymcthoxyphcuyl]-2—(4-511lfophcnyl)~2H-tetrazolium
{MTS)/phenazine ethosulfate .(PES)‘(I-’mmBga CellTiler 96 AQ cons Orie, Madison USA).
Absorbance at 492 nm was determined against a refercnce wavelength of 630 nm and

15 viability curves were plotted using average values calculated from iriplicate tes( wells. The
TNF-o-teutralizing ability of Compound 170 is indicated by increasing cell viability with

increasing concentrations of Compound 170 (Figure 6).
Neutralization of TNF-a binding to human pS5 and p75 TNF receptors

 The ability of the domain antibody construct Compound 170 (SEQ T No:11) to iahibit

20  binding of TNF-0 to human p55 and p75 TNF receptors was ¢valuated by receptor binding
assays. Human p55 (RnD systems, Cat No: 372-RD) or p75 (RnD systems, Cat No: 762-
R2) was coaled onto Maxisorb plates (Nune) at 0.1 pe/mL in carbouate coating bliffer pH
9.2 by overnight incubat%o:j at 4 °C.. Serial haif-log dilutions of Compound 170 ranging
from 100 pg/mL down to 3.15 ng/mL (and 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 buman TNF-a in antibody diluent. A blank containing
uo FINGO21 aid 5o TNF-u was also prepared to micasute vackgronad binding, 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 ul/ well of PBS, 1%




5 1n this sequence, the Cys which normally occurs at position 5is

repl aced by the Ser residue. <400> 12 Qu Pro Lys Ser ser Asp Lys Thr His
Thr Cys Pro Pro Cys Pro Ala 151015 <210> 13 <211> 18 <212> DNA <213>
Artificial Sequence <220> <223> Synt hesi zed construct <400> 13 aat ckcaggt
kccagatg <210> 14 <211> 18 <212> DNA <213> Artificial Sequence <220> <223>
Synt hesi zed construct <400> 14 gttyrggtkk gtaacact <210> 15 <211> 18 <212>
DNA <213> Artificial Sequence <220> <223> Synt hesi zed construct <400> 15

atgncttgtw acactgtg <210> 16 <211> 267

35
BSA for 45 minutes at room (cmperature, ‘Following washing of the plate, 100 pl of the
Compound 170/TNF-a mixtures were added to triplicate wells f01: each concentration of
Compound 170 tested sfong with addition of all the controls. The platc was then incubated
at room temperature for 1 hour. Following washing of the plale, a biotinylated anti-hurman
5 TNF-u antibody (RnD Systems, Cat No: BAF210) was added at 0.6 pg/mL in antibody
diluent to each well and incubated for 1 hour at room temiperature. Following wushing a
Strcplavﬁm—HRP wnjugatc (Zymed Cat No: 43-4323) was added at 1:2000 in antibody
dituent and incubated at room temperatuge for 45 mins. Visualization was performed using
TMB substrate (Invitrogen, Cat No: 00-2023) stopped with 1 M HCI after 4 minatcs.
10 Absorbance readings were then measurcd at 450 nm using a refcrencc ol 620 nm.

Anal ysis was performed by caleulating the average absorbance of the friplicates, The
average of tl;; non-specific binding (no TNF-g) was subtracted from each absotbance

value.

The results are indicated in Figure 7 and show that Compound 170 prevents the interaction
15 of TNF-u with the human pS5 or p75 TNF receptors.

Binding of cell-hound TNF-

Analysis of binding to cell-bound (tmm.me.mbrane) TNF-q was performed using an NSO
. cell line, 27D4, stably transfected with a gene encoding human TNF-a protein facking a
) y ‘ACE cleavage site, such that TNF-o remaing ocll membrane-associated becausc it cannot
20 becleaved. A similar cell line based on another murine myeloma (SP2/0) has been
described (Séallon et al., (1995) Cytokine 7 251-259).

Flow cytometry analysis was perfortned on 5 x 10° viable 27D4 cefls per sample with all
steps petformed at 4°C or on ice. Cell pellets were resuspended with test (Compound 176
_ SEQ ID Ne: 11y or irrelevant- s,peufiuty isotype-matched control (Slgmd, Cat No: I5154) at
25 100 pg/ml in PBS containing 2% FBS, and incubated on ice for 1 honr, Two cell wash
cycles were performed, cach comprising, ceatrifugation for 10 minutes at 1000 % g and
resuspension of the ool pellot in PBSA2% FRS. Fcllc‘.'.'i.:;g angther centrifugation stepthe
cell pellet was resuspended in 100 p! secondary antibody conj ugate (Anti-human Fc FITC
conjugste, Sigma, Cat No: F9512) and incubated for 30 mins. The samples were then
30 washed twice as described above and celd pellets resuspended in 500 1! PBS/2%FBS with




<212> DNA <213> Cal lithrix, species unknown <400> 16 gacatccaga tgacccagtc
tccatcttcc ctgactgcat ctgtaggagg caaagtcacc 60 atcacttgcc gggcgagtca
ggacattaac aagtggttag cctggtatca gcagaaacca 120 gggacagtcc ctaagcccct
gat ct at gag gcat ccaaat tgcaaagtgg ggtcccatca 180 aggttcagcg gcagtggatc
tgggacatat tttactctca ccatcagcag cctgcagcct 240 gaagatgctg caacttatta
ctgtcag 267 <210> 17 <211> 267 <212> DNA <213> Callithrix, species unkwown
<400> 17 gacatccaga tgatccagtc tccatcctcc ctgtctgcat ctgtaggaga cagagtcacc
60 atcacttgct gggcaagtca gggtattagc cactggttag cctggtatca gcagaaacca 120
gggaaagccc ctaagctcct gatctatagt gcatcaaatt tagaaacagg ggtcccatca 180
aggttcagt g gaagtggatc caggacagat tttaggctca ccat cagcag cctgcagcct 240
gaagatattg caacatatta ctgtcaa 267 <210> 18 <211> 267 <212> DNA <213>

Cal I'i t hri x, 3 BgEdipewidik Reida (Sizmp Gat 1pePA§6d)a Fhomgamataband dfgall vgggaaagcce
agattcagcg gabgalodhByckntad FGAERUBE LAOGHAA aagt tc
caacatattaléé? ) cc gggtattagc gatcta?%ggw?gggggggg%“%?%gﬁg ctgtctgcat
agctggttag gc§t t tttactctca ctgtaggaga cctggtatca tggaaacagg
ccatcagcag ,__cagagt cacc 60 gcagaaacca 120 ggtcccatca 180 tctgcagcct 240 267
<210> 19 <2'%lf>¢682%7“%24128564ng@ﬁ3wd@mw st Cinpowsipa saiming BK NOWN

5  transmembrane TNF-a-cxpressing NSO 27D4 cells (solid black line) shows hi gher

fluorcscence intensity than irrelevant specilicity isotype-maiched control (grey fill),
Creation of high Compound 170-expressing cell Hnes

Stable cell lines of CHOKISV expressing Compound 170 (SEQ ID No:11) were created |
using the expression vector describred in the Materials ainﬁ Mcfhods. Bricfly 1 x 107 cells

10 in‘logarithmic growih phase were clcct.roporated in glutamine-frec CDCHO protein-free
media in the presence of 40 ug of linearised plasmid DNA. 24 hours pusi-transfection a
selective pressure of 50 uM methiéuhe .sulphuxﬁniue (Sigﬁa) was applied :nd resistant
cel!s were allowed 1o form colonies in 96 well platcs. When approaching confluence,
s'ing]e colonics were transforred ta 24 well plates, T25 and then T75 [asks. Once over

15  confluent in T75 flasks cell Jines were progressed to culture in E125 Erlenmeyer flasks ar'td
adapted Lo suspension growth over 6 subcultures, Once adabted to suspension growth coll
fines were cryopreserved in 4 frecze mix of 92.5% CDCHO media:7.5% DMSO.

Whilst cell Hines were being expanded through the different well and flask sizes, wnumber -
of productivity asscssments were performed in paralle] to the progress of the cell tines to

20  the next stage. Thus at the 24 well plaic and Fi25 Erlenmeyer flask slages productivity
assessments were performed. In cach case cells were allowed 1o grow for 14 days and
supernztants evaluated by the TNF ELISA method described in Ex amplc 1 forlevels of
Compound 170, Cell lines were ranked on the productivity and the highest ) wen.a
sclected for evaluation in a proprietary fed-batch pmdﬁcﬁvity assessment at Lonza

25  Biologics. Productivitics obtained were between 700 mg/L and 3371 meg/l. A lesd cell
line with a productivity of 2724 mg/l. was selccted for evaluation in 10L laboratory scale

fermenters.

Four scparate 0L Iaboratory scale fermenters were run over 15 days with the lead cell line
and a proprietary generic fed batch process bascd on the protein-free CDCHO media. The
30  resulting mean productivity of the 4 fermentations was 4851 mg/L. with the highest




<210> 20 <211> 267 <212> DNA <213> Callithrix, species unknown <400> 20
gacat ccaga atcacttgcc gggacagtcc aggttcagcg gaagatgctg <210> 21 <211> 267
t gacccagt c gggcgtgtca ctaagcccct gcagtggatc caacttatta tccatcttcc
ggacattaac gatctatgag tgggacatat ctgtcag ctgactgcat aagtggttag gcat ccaaat
tttactctca ctgtaggagg cctggtatca tgcaaagtgg ccatcagcag caaagtcacc 60
gcagaaacca 120 ggtcccatca 180 cctgcagcct 240 267 <212> DNA <213>
Caliithrix, species unknown <400> 21 gacatccaga tgacccagtc atcacttgcc

gggcgagt ca gggaaaactc ctaggctcct cggttcagcg gcagtggatc gaagatgttg
caatttatta tccatcctcc gggcattagt gatctatget tgggacagac ctgtcaa

37
productivity being 4925 mg/L (the highest reported level of productivity previousty
reported by Lonza Biologics for a non clonal cell line in a 15 day fermentation is 3560
mg/L). The 10 L laboratory-scale fermenters used were designed to mimic the
fermentation conditions fcmnd in lurger scale fermenters up. to 2000 1., hence the lead cell
5 lineis expected to be suitable for commercial scale manufacture. Indeed similar

expression levels were observed in 2 200 L fermenter.

Product harvested [rom the 4 x 10 L fermentations of the lead cell line expressing
Co.mpuund 170 (SEQ ID No: 11) was purified by Protein A alfinity chromatograﬁhy and
analysed by SDS PAGE under both reducing and non-reducing conditions. As shown in

10 Figum 11, Compound 170 is expressed as a monomer of approximateiy 90 kDa, This
monomer is compaosed of 2 subunits of approximarcly 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 further analysis of the Compound 170 monomer hus
been performed. ESI-MS (clectronspray ionisation mass spectromelry) has sized the

15 Compound 170 monomer at 78.739 kDa. This is in agrecment with the predicted
molecular weight of 2 subunits (2 x 38,058 = 76,116 kDa) each Of which also carry a bi-

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

Compound 170 (SEQ ID No:11) was administered subcutancously to cynomolgus

20 monkeys at doses of 0.5, 5 and 50 mg/kg, and blood sumples werc taken at 0.5, 1, 2, 6 and
24 bours then at 1 day, 2, 4,7, 10 and 14 days. Aualysis of these samples for gpamitation
of Compound 170 levels was performed using the anti-TNF ELISA method described in
Example I. Elimination hall-lifc was determined 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

25 calculated. At 5 rg/Ky and SO mg/Kg olimination half-lives of 110.9 % 10,4 and 103.5 £

11.5 hou1s were caleulated,

Wiien Compound i7( was administered by intravenous route at 56 mg/ig biond 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

30 ELISA method described in Example 1, Elimination half-life was determined by analysis




ctgtctgcat aattatttag gcatccagtt tacactctca ctgtaggaga cctggtatca

t acaaact gg ccatcagcag cagagttacc 60 gcagaaacca 120 gattccctct 180
cctgcagtct 240 267 <210> <211> <212> <213> 22 267 DNA Callithrix, species
unknown <400> 22 gacatccaga atcacttgcc gggacagtcc aggctcagcg gaagatgctg

t gacccagt c gggcgagtca ctaagcccct gcagtggatc caacttatta tccatcttcc
ggacattaac gatctatgag tgggacatat ctgtcag ctgactgcat aagtggttag gcatccaaat
ttcactctca ctgtaggagg cctggtatca tgcaaagtgg ccatcagcag caaagtcacc 60
gcagaaacca 120 ggtcccatca 180 cctgcagcct 240 267 <210> 23 <211> 267 <212>
DNA <213> Callithrix, species unknown <400> 23

38
of the levels of Compound 170 in these sarnples. Following 50 mg/Kg intravenous

administration an climination half-life of 109.6 + 10.7 haurs was calculated,

Favorable Safety Frofile

Comtpound 170 (SEQ ID No: 1 1) manufactured to GMP standards was evaluated in animal

5 safety and toxicology studies.
Single dase safety

Ditferent monkeys administered single doses of Compound 170 at 0.5, 5 and 50 mg/kg by
subcutaneous or intravenous route of administration showed no effects related to their
trcatment with Compound 170, In these studies microscopic examination of a range of

10 organs was underlaken and no elfects werce observed,
Escalating dose and repeat dose safety

Starting with a dose of 0.5 mg/kg given either subcutaneously or intravencusly escalating
doses up Lo 50 mg/kg were administered (o cynomolgus monkeys cvery 7 days. Animals
were ussessed for a wide range of physiological and behavioural pavameters including

15 haematology, clinical chemisty, body and organ weiglt and macroscopic inspection of
organs following nccropsy. Throughout these smdies ne adverse resctions to Lhé treatment
with Compound 170 wetre reported. Following the conclusion of the dose escalation phase
of studies those animuls which reecived the escalating dose subcutaneously were
administered with a further 4 doses of 50 mg/kg over a further 4 week period, Again no

20 clfects, across the wide range of parameters, related to the treatment with Compound 170

were observed.
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

25 respiratory and cardiovascular pasameters directly from the conscious monkeys.
Following dosing with Compound 170 no adverse treatiment-related clinical observations

were repatted,




gacat ccaga tgacccagtc atcacttgcc gggcgagtca gggacagtcc ctaagcccct
aggttcagcg gcagtggatc gaagatgctg caacttatta tccatcttcc ggacattaac
gat ct at gag tgggacatat ctgtcag ctgactgcat ctgtaggagg aagtggtcag cctggtatca
gcat ccaaat tgcaaagtgg tttactctca ccatcagcag caaagtcacc 60 gcagaaacca 120
ggtcccatca 180 cctgcagcct 240 267 <210> 24 <211> 267 <212> DNA <213>
Callithrix, species unknown <400> 24 gacatccaga gtcacttgcc gggacagtcc
aggttcagcg gaagatgctg tgacccagtc gggcgagtca ctaagcccct gcagtggatc
caacttatta tccatcttcc ggacattaac gatctatgag tgggacatat ctgtcag ctgactgcat

aagtggttag gcatccaaat tttactctca ctgtaggagg cctggtatca tgcaaagtgg
ccat cagcag caaagtcacc 60 gcagaaacca % 0 ggtcccatca 180 cctgcagcct 240 267

<210> 25 <211> 267 <212> DNA <213> Calfithrix, species unknown
Bacterial Expression '

Compound 170 (SEQ 1D No:11) in preceding examples was produced 1a marmmahian
expression systems. Functional Compound 170 was also produced using a bacterial

cXpression systent,

5  The amino acid sequence for Compound 170 minus tim signul sequence was back-
translated and optimized by GeneOptimizes™ for £.coli cxpression and synthesized de
nove at GeneArt Gmbii, The synthesized gene was subcloned into the pBAD gIlTl / His-

lagged expression vector (Invitrogen) via Ncol and 1lindIH restriction sites {Roche)
gencrating a vector ready for baclerial expression. TOP10 cells (Invitrogen) were

10 transformed with the vector by the heat shock method and glycerol stocks of single
colonies generated. Induction conditions were 0.002% arabinose (Sigma; final
concentration) and 4 br induction petiod. Compound 170 protein samples were generated
using the osmotic shock method as detailed in the pBAD bacterial cxpression system
munual (Invitrogen). The BCA assay (Picree) was used to dotermine the total protein

15 concentration of the samples. Bacterially-expressed Compound 170 was assayed fof
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-o in an ELISA assay.

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

20 ATGGCGAGCACCGATATTCAGATGACCCAGAGCCCEAGCACCCTGAGCGCGACCATGEET
GATCGTGTCACCATTACCTGCCGTGCGAGCCAGGCGATTGATAGCTATCTGCATTEGETAT
CAGCAGARAACCGGGCARAGCGCCCAAACTGCTGATTTATACCGCGAGCAACCTGEGAALCT
GECGTGECCCAGCCOETTTTAGCCGCAGCEGTAGCGGCACCCAT T T TACCCTEACCATTAGE
AGCCTGCTGCCGGAAGATTTTGCGACCTATTATTGCCAGCAGGTGGTGTGGCGTCCGTTT

25 ACCTTTGGCCAGGGCACCAAAGTGGAAATTAAACGCGTGGAACCGAAAAGCAGCGATAAA
ACCCACACGTGCCCECCGTETCCGECRCCEGAACTECTEGOTCGCCOGAGCCTETTTOTS
TTTCCGCUGAARCCRAAAGATACCCTGATEATTAGCORTACCCOCEAAGTEACCTOOOTS
GTGETGGATGTGAGCCATCGARGATCCGGARGTGAAATTCAACTGGETATGTECGATCGRCETS
GAAGTGCATAACGCGAAARCCAAACCCCETEARGARCAGTATAACAGCACCTATOCTOTS

30 GCTGAGCGTGC TGACCETGUTGCATCAGCATTGECTCALACCECAAAGAATACAALTECAAA

GTGTCTAACAAAGCGCTGCCGCCGCCEGATTGAARAAACCATCAGCAAAGCGAARGECCAG




<400> 25 gacatccaga atcacttgcc gggacagtcc aggttcagcg gaagatgctg tgacccagtc
gggcgagt ca ttaagcccct gcagtggatc caacttatta tccatcttCc ggacattaac
gatctatgag tgggacatat ctgtcag ctgactgcat aagtggttag gcatccaaat tttactctca
ct gt aggagg cctggtatca tgcaaagtgg ccatcagcag caaagtcacc 60 gcagaaacca 120
ggtcccatca 180 cctgcagcct 240 267 <210> 26 <211> 267 <212> DNA <213>
Callithrix, species unknown <400> 26 gacatccaga atcacttgcc gggacagtcc
aggttcagcg gaagatgctg tgacccagtc gggcgagtca ctaagcccct gcagtggatc
caacttatta tccatcttcc ggacattaac gatctatgag tgggacatat ctgtcag ctgactgcat
aagtggttag gcatccaaat tttactctca ctgtaggagg cctggtatca tgcaaagtgg

ccat cagcag caaagtcacc 60 gcagaaacca %go-ggtcccatta 180 cctgcagcct 240 267

CCOCGTGAACCGUAGGTGTATACCCTGCCGCCGAGCCGTGATGAACTGACCAARAACCAG

GTGAGCCTGACCTGCCTGETGARAGGCTTTTATCCGAGCGATATTGCGETGGAATGGGAA

AG.CAACGGC(.ZAGCCGGAAAACAACTATAAAACCACCC CGLCCGETGCTGGATAGCGATGGEC

AGCTTTTTCCTGCTATAGCAAACTCACCENGCATAAAAGCCOGTTGGCAGCAGAGCAACGTG
5 TTTAGCTGCAGCGTGATGCATGAAGCGCTGCATAACCATTATACCCAGAARAGCCTGAGC
' CTGAGCCCGGGTAAAGCGECEECG

(SEQ ID No:61) '

The amino acid scquence encoded by SEQ ID No:61 is as follows:

MASTDIQMTQS PSSLSASVGDRVTITCRASQATDS Y LHWYQOKPGKAPKLLIYSASNLET

10  GVPSRFSGSCSGTDFTLIISSLLPEDFATYYCQQVVWRPFTFGOGTKVEIKRVEPKSSIK

© PHTCPPCPAPELLGGPSVFLFPPKEKDTIME SRTPEVTCVVVDVSHEDPEVKENWY VDGV

EVENAKTK PREEQYNSTYRVVSVLTVLHQDWLNGKEVKCKVSNKATPAPTEKTI SKAKGQ

PREPQVYTLPPSRDELTKNQVSL/TCLVEGFY PSDIAVEWESNCOPENNYKTTEPVLDSDG
SFFLYSKLTVDKSRWOQGNVFSCSVMHEALHENHY TQKSLSLSPCKAAAVDHHEEHEY

15 (SEQID NO:62)
Int vivo efficacy of Compaund 170 in « human TNF-mediated murine arthritis mode!

The human TNF transgenic mouse Hne, Tg197, shows deregulated TNF expression and
develops chronic inflammatory polyarthritis {Keffer, J. et al, (1991) Transgenic mice
expressing human tumeor necrosis factor: a predictive genetic maode! of arthritis. EMBO

20 Joumnal 10:4025-31). Administration 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 Tgli)? (each containing 4 males and 4 females) were treated
with twicc weekly intraperitoneal injections of Compound 170 and irrelevant specificity
control human [gG, (palivizumab {Synagis®}, Medlmmune/Abbott) in PBS, both at 10

25 mghke. Treatment commenced when mice were 3 weeks of age. At weekly intervals, mice
were weighed and scored (arthritic score) based on macroscopic ankle morphology

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

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




<210> 27 <211> 89 <212> PRT <213> Callithrix, species unknown <400> 27 Asp
lle Gn Met Thr G n ser Pro ser ser Leu Thr Ala Ser Val Gy 151015 Ay Lys
Val Thr Ile Thr Cys Arg Ala Ser Gn Asp Ile Asn Lys Trp 202530 Leu Ala Trp
Tyr Gn Gn Lys Pro Ay Thr Val Pro Lys Pro Leu Ile 354045 Tyr GQu Al a ser
Lys Leu Gn ser Ay Val Pro Ser Arg Phe Ser Ay 505560 Ser Gy Ser Ay Thr
Tyr Phe Thr Leu Thr Ile Ser Ser Leu G n Pro 65707580 A u Asp Ala Ala Thr
Tyr Tyr Cys G n 85 <210> 28 <211> 89 <212> PRT <213> callithrix, species
unknown <400> 28 Asp Ile Gn net Ile G n ser Pro Ser Ser Leu Ser Ala Ser
Val Ay 151015 Asp Arg Val Thr Ile Thr cys Trp Ala ser Gn Ay Ile Ser H's
Trp 202530 Leu Ala Trp Tyr G@n Gn LysyPro Ay Lys Ala Pro Lys Leu Leu lle
354045 Tyr Ser, Ala Ser Asn Leu Gu Thr @y Val Pro Ser Arg Phe Ser Gy 7
505560 ser MeyensiethingqyitiFiin Giepoida 70N Thelotfct ThiubitnRinSesteiel 11k G n pro

65707580 G weridsn prbeinfkigtestion whydvallitba YSnBhiloBRith Compound 170, Multigie

cultures of host cells transfected with genc constructs for Compound 112 and 170 were

assayed for protein expression by ELISA with solid phase TNF as set ont in Materials and
5 Methods. The results are set out in Figure 11.

It will be appreciated by persons skilied in the art that numerous variations and/or
modifications may be made to the invention as shown in the specific embodiments without
departing from the spirit or scope of the invention as broadly described, The present

embodiments are, therefore, to be cunsidered in al} respects as illustrative and oot
10 restrictive. '




<210> 29 <211> 89 <212> PRT <213> callithrix, species unknown Ser Leu Ser
Ala Ser Val Ay 1015 Ser Gn Ay lle,Ser Ser Trp 30 Lys Ala Pro Lys Leu Leu
Ile 45 Val Pro Ser Arg Phe Ser Ay 60°Thr Ile Ser Ser Leu Gn Pro 7580 Ser
Ala Ser Val Gy 15 Ay Ile Ser His Trp 30 Lys Ala Pro Lys Leu Leu Ile 45
Val Pro Ser Arg Phe ser Ay 60 Thr Ile Ser Ser Leu Gn Pro 7580 <210> 31
<211> 89 <212> PRT <213> callithrix, <400> 31 Asp Ile Gn 1 Ay Lys Val Leu

Ala TrCBSIMyr Ju Al a

1. A domain antibody construct which binds to human TNF-a, the construct comprising:
(a) a domain antibody (dAb) which binds to human TNF-o;
5 (b) a modified hinge legion sequence;
(c) a human or primaie heavy chain constant region sequence having a truncated
Cyl domain of not more than 20 residues,
wherein said modified hinge region sequence contains either a deletion or a single amino
acid substitution of at least one cysteine residue which normally facilitates disulfide bond

10 formation between heavy and light antibody chains.

2. The domain antibody construct according to claim 1 wherein the human or primate heavy

chain constant region sequence having a truncated Cyl domain comprises not more than 10

residues.

15
3. The domain antibody construct according to claim 2 wherein the human or primate heavy
chain constant region sequence having a truncated Cyl domain comprises not more than 5
residues.

20 4 The domain antibody construct according to claim 3 wherein the human or primate heavy

chain constant region sequence having a truncated Cyl domain comprises not more than a single

residue.

5. The domain antibody construct according to any one of claims ! to 4 wherein the
25  sequence of the Cyl domain and the hinge legion is XEPKSZDKTHTCPPCPA (SEQ ID No:64)

wherein X is valine, leucine or isoleucine and Z is absent or an amino acid other than cysteine.

6. The domain antibody construct according to claim 5 wherein X is valine and Z is serine.

30 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 one complementarity determining region (CDR) having a sequence
derived from a New World primate wherein the CDR is selected from the group consisting of
AATKLQS (SEQ ID No:1), EASSLQS (SEQ ID No:2), EASKLQS (SEQ ID No:3), and

35 SASNLET (SEQ ID No:4).




50 Ser Gy Ser 65 Gu Asp Ala <212> PRT <213> callithrix, species unknown
<400> 32 Asp Ile Gn Met Thr Gn Ser Pro Ser Ser Leu Ser Ala ser Val Gy
151015 Asp Arg Val Thr Ile Thr Cys Ar4§ Ala Ser Gn @y Ile ser Asn Tyr
202530 Leu Ala Trp Tyr Gn Gn Lys Pro Ay Lys Thr Pro Arg Leu Leu Ille
354045 Tyr Ala Ala Ser Ser Leu Gn Thr Ay Ile Pro Ser Arg Phe Ser Ay
505560 Ser Ay ser Gy Thr Asp Tyr Thr Leu Thr Ile ser ser Leu G n Ser
65707580 A u Asp val Ala Ile Tyr Tyr Cys G n 85 <210> 33 <211> 89 <212> PRT

<213> cal lit Ie Gn Ser Pro
Ser Ser Le:J %é d%ﬂa aglgbg@éiﬂﬂséq&w??f@@g%@% y Lys “Vat hﬁ?ﬁﬁRINFED#E Cys Arg Al a
Ser Gn Asp Ile Asn Lys Trp 202530 Leu Al a Trp Tyr Gn Gn Lys pro Ay Thr

val Pr 09 Lys 'Eﬁ OEEHJ %E%%%%QsééctTaxéor%gtdﬂn? o§g Ef (!TE}{I%S &'?OUS q:é}el%%he c{:; n%mval Pro

Ser Arg Leu
5 antibody has a sequence selected from the group consisting of:

DIQMTQSPSSLSASVGDRVTITCRASQSIDSYLHWYQQKPGKAPKLLIYSASNLETG
VPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQVVWRPFIFGQGTKVEIKR
(SEQ ID No:7);

10
DIOMTQSPSSLSASVGDRVTIICRASQAIDSYLHWYQQKPGKAPKLLIYSASNLET
GVPSRFSGSGSGTDFILTISSLQPEDFATYYCQQVVWRPFTFGQGTKVEIKR
(SEQ ID No:8);

15 DIQMTQSPSSLSASVGDRVTITCRASQSIDSYLHWYQQKPGK APKLLIYSASNLETG
VPSRFSGSGSGTDFTLTISSLLPEDFATYYCQQVVWRPFTFGQGTKVEIKR
(SEQ ID No:9);

DIOMTQSPSSLSASVGDRVTITCRASQAIDSYLHWYQQKPGKAPKLLIYSASNLET
20 GVPSRFSGSGSGTDFTLTISSLLPEDFATYYCQQVVWRPFTFGQGTKVEIKR
(SEQ ID No:10);

DIQMTQSPSSLSASVGDRVTITCRASQSIDSYLHWYQQKPGKPPKLLIYSASNLETG
VPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQVVWRPFTEGQGTKVEIKR
25  (SEQID No:52);

DIOMTQSPSSLSASVGDRVTITCRASQSIDSYLHWYQQKPGKAPKLLIYSASNLETG
VPSRFSGRGSGTDFTLTISSLQPEDFATYYCQQVVWRPFTFGQGTKVEIKR
(SEQ ID No:53);

30
DIQMTQSPSSLSASVGDRVTITCRASQSIDSYLHWYQQKPGKAPKLLIYSASNLETG
VPSRFSGSGSGTDFTLTISSLVPEDFATY YCQQVVWRPFTFGQGTKVEIKR
(SRQ ID No:54); and

35  asequence at least 95% identical to one of these sequences.




Ser Ay ser Ay Thr Tyr Phe Thr Leu Thr Ile Ser Ser Leu G n Pro 65707580
GQu Asp Ala Ala Thr Tyr Tyr Cys G n <210> 34 <211> 89 <212> PRT <213>
callithrix, species unknown <400> 34 plle Gn Mt Thr Gn Ser Pro Ser
Ser Leu Thr Ala ser Val Gy 151015 Gy Lys val Thr Ile Thr cys Arg Ala Ser
Gn Asp Ile Asn Lys Trp 202530 ser Ala Trp Tyr Gn Gn Lys Pro Ay Thr Val
Pro Lys Pro Leu Ile 354045 Tyr Qu Ala Ser Lys Leu G n ser Gy Val Pro Ser
Arg Phe Ser Gy 505560 Ser Ay Ser Ay Thr Tyr Phe Thr Leu Thr Ile ser Ser

Leu G napro :ﬁé s r S %3 n, 8 5 <211>
89 <21 P Z%Q%Eﬁhﬁgﬁ%&&gp%}gﬁgégunkn OB 01{0%8 § ; éviﬁfe;e%b% Met Thr
Gn Se rcyﬂpme Sesidus evithiire theThingsAtegioBewhicta nor@aily f&ilﬂa_@ GsylﬁﬂqbomhforﬂihuonVal Thr

ys Arg,e %&@%%%&ﬁ%t%b@@é@s IrsysﬁbsT ed7\9éﬁa5a3§%nhee}és1&ea Trp Tyr Gn Gn Lys

Pro Gly

11. The domain antibody construct according to any one of claims 1 to 10 wherein the hinge
region comprises the sequence EPKSSDKTHTCPPCPA (SEQ ID No:12).

12. The domain antibody construct according to any one of claims 1 to 11 wherein the
10 constant 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 ID No:63.

15
14. The domain antibody construct according to claim 13 wherein the C;;2 and Cy3 domains
are at 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 Cy3 domains
20  are at least 95% identical to the sequence 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 sequence set forth in SEQ ID No:63.

25 17 The domain antibody construct according to claim 16 wherein the Cy2 and Cy;3 domains

are at least 97% identical to the sequence set forth in SEQ ID No:63,

18. The domain antibody construct according to claim 17 wherein the Cy2 and Cy3 domains
are at least 98% identical to the sequence set forth in SEQ ID No:63.

30
19. The domain antibody construct according to claim 18 wherein the Cy2 and Cy3 domains
are at least 99% identical to the sequence set forth in SEQ ID No:63.

20. The domain antibody construct according to any one of claims 1 to 19 wherein CDRI,

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




50 Ser Gy 65 Qu Asp 35 Ala Ser Lys Leu Ser Ay Thr Tyr 70 Ala Ala Thr
Tyr Tyr Cys G n 85 45 Arg Phe Ser y Ser Leu Gn Pro 80 <210> 36 <211>
89 <212> PRT <213> Callithrix, speci unknown <400> 36 Asp Ile G n Met
Thr Gn 15 Ay Lys Val Thr Ile Thr 20 Leu Ala Trp Tyr Gn Gn 35 Tyr Gu
Ala Ser Lys Leu 50 ser Gy Ser Ay Thr Tyr 65 70 Qu Asp Ala Ala Thr Tyr 85
Ser Pro Ser Ser Leu Thr Ala Ser Val Gy

21. The domain antibody construct 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 ID No:11.

5 22 The domain antibody construct according to claim 21 wherein the amino acid sequence is

at least 80% identical to the sequence set forth in SEQ ID No:11.

23, The domain antibody construct according to claim 22 wherein the amino acid sequence is
at least 90% identical to the sequence set forth in SEQ ID No:11.
10

24, The domain antibody construct according to claim 23 wherein the amino acid sequence is

at least 95% identical to the sequence set forth in SEQ ID No:11.

25. The domain antibody construct according to claim 24 wherein the amino acid sequence is

15  atleast 96% identical to the sequence set forth in SEQ ID No:11.

26. The domain antibody construct according to claim 25 wherein the amino acid sequence is

at least 97% identical to the sequence set forth in SEQ ID No:11.

20 27 The domain antibody construct according to claim 26 wherein the amino acid sequence is

at least 98% identical to the sequence set forth in SEQ ID No:11.

28. The domain antibody construct according to claim 27 wherein the amino acid sequence is
at least 99% identical to the sequence set forth in SEQ ID NO:11.
25

29, The domain antibody construct according to claim 28 wherein the amino acid sequence is

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

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

30  domain antibody has low immunogenicity in humans.

31. A dimeric domain antibody construct which binds to human TNF-¢ wherein the dimer

consists of two domain antibody constructs according to any one of claims 1 to 30.




1015 cys Arg Ala Ser G n Asp Ile Asn Lys Trp 2530 Lys Pro Ay Thr Val Leu
Lys Pro Leu Ile 4045 G n Ser @y Val 4Pro Ser Arg Phe ser Ay 5560 Phe Thr
Leu Thr Ile Ser Ser Leu G n Pro 7580 ?yr Cys Gn <210> 37 <211> 89 <212>
PRT <213> Callithrix, species unkwown <400> 37 Asp Ile Gn 1 dy Lys Val
Leu Ala Trp 35 Tyr Gu Ala 50 Ser Ay Ser 65 Qu Asp Ala Mt Thr Gn 5 Thr

I[le Thr 20 Tyr G n Ser
32. The dimeric domain antibody construct according to claim 31 wherein the dimeric

domain antibody construct is 2 homodimer.

33, The dimeric domain antibody construct according to claim 32 wherein the domain
5  antibody constructs making up the homodimer comprises an amino acid sequence which is at
least 60% identical to the sequence set forth in SEQ ID No:11.

34, The dimeric domain antibody construct according to claim 33 wherein the domain
antibody constructs making up the homodimer comprises an amino acid sequence which is at

10 least 80% identical to the sequence set forth in SEQ ID No:11.

3s. The dimeric domain antibody construct according to claim 34 wherein the domain
antibody constructs making up the homodimer comprises an amino acid sequence which is at
least 90% identical to the sequence set forth in SEQ ID No:11.

15
36. The dimeric domain antibody construct according to claim 35 wherein the domain
antibody constructs making up the homodimer comprises an amino acid sequence which is at
least 95% identical to the sequence set forth in SEQ ID No:11.

20 37 The dimeric domain antibody construct according to claim 36 wherein the domain

antibody constructs making up the homodimer comprises an amino acid sequence which is at
least 96% identical to the sequence set forth in SEQ ID No:11.

38. The djmeric domain antibody construct according to claim 37 wherein the domain
25  antibody constructs making up the homodimer comprises an amino acid sequence which is at
least 97% identical to the sequence set forth in SEQ ID No:11.

39. The dimeric domain antibody construct according to claim 38 wherein the domain
antibody constructs making up the homodimer comprises an amino acid sequence which is at
30  least 98% identical to the sequence set forth in SEQ ID No:11.

40. The dimeric domain antibody construct according to claim 39 wherein the domain
antibody constructs making up the homodimer comprises an amino acid sequence which is at
Ieast 99% identical to the sequence set forth in SEQ ID No:11.

35




Ay Ala <210> 38 <211> 267 <212> DNA <213> Aotus trivirgatus <400> 38
gacat ccaga tgacccagtc atcacctgcc aggtgagtca gggaaagccc ctatgctctt
cggttcagtg gccatggatc gatgattttg ct atftatta tccatccttc ct gt ct gcat
gggaat t agc agtgaattac gatctatgct gcaaccaaat tgggacagat ttcactctca ctgtcaa
cagagtcacc 60 gcagaaacca 120 aatcccatct 180 cctgcagcct 240 267 <210> 39
<211> 267 <212> DNA <213> Aotus trivirgatus <400> 39 gacatccaga tgacccagtc
t gcatt ctlcc cllgt dimgoatdontigt amjijodya camgey tacenrding Go atadiractlt gbereiaghe giaghina

gggcatt t ad GGt 20 1 <A00> 40 gacgtccaga

at cact t%@go %Sgsg%u%%t CC g‘g’%ég%?]go%%t%ggﬁ%%tgﬁ% ti<j§ %?’6’9%&@?%1@“2%%%% 7> DNA
<213> ARQD Nd00> 41 gacatccaga atcacttgcc gggaaagccc aggttcagtg gaagat atcg
t gacccagac gggcgagtca ctaggctctt gcagtggatc ccacttatta tgacccagac

gggcaagt ca ctaagctcct gaagtggatc caacatatta tccatcctcc agacatttac
gat &t atddct t4ywigeletad aeclat gri¢malecule encoding a domain antibody construct according to any

one of claims 1 to 30.

43, An isolated nucleic acid molecule comprising a nucleic acid sequence encoding a domain
antibody construct which binds human TNF-o, wherein the nucleic acid sequence is at least 60%

10 identical to the sequence set forth in SEQ ID No:50 or SEQ ID No:51.

44, The isolated nucleic acid molecule according to claim 43 wherein the nucleic acid

sequence is at least 80% identical to the sequence set forth in SEQ ID No:50 or SEQ ID No:51.

15 45, The isolated nucleic acid molecule according to claim 44 wherein the nucleic acid

sequence is at least 90% identical to the sequence set forth in SEQ ID No:50 or SEQ ID No:51.

46. The isolated nucleic acid molecule according to claim 45 wherein the nucleic acid

sequence is at least 95% identical to the sequence set forth in SEQ ID No:50 or SEQ ID No:51.
20

47, The isolated nucleic acid molecule according to claim 46 wherein the nucleic acid

sequence is at least 96% identical to the sequence set forth in SEQ ID No:50 or SEQ ID No:51.

48. The isclated nucleic acid molecule according to claim 47 wherein the nucleic acid

25  sequence is at least 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

sequence is at least 98% identical to the sequence set forth in SEQ ID No:50 or SEQ ID No:51.

30 50. The isolated nucleic acid molecule according to claim 49 wherein the nucleic acid

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

51. The isolated nucleic acid molecule according to claim 50 wherein the nucleic acid
sequence is identical to the sequence set forth in SEQ ID No:50 or SEQ ID No:51.
35




tccatcctcc gggtattagc gatccataag tgggacagat ctgtcaa ctgtctgcat aattatttag
gcatccagtt tacactctca ctgcctgcat agctggttag gcatcaaatt tttactctca

ct gt aggaga cctggtatca tgcaaactgg ccat®®agcag ctgtaggaga cctggtatca

t ggaaacagg ccatcagcag cagagtcacc 60 gcagaaacca 120 gattccctct 180
cctgcagcct 240 267 caaagtcacc 60 gcagaaacca 120 ggtcccatca 180 cctgcagcct
240 267 <210> 42 <211> 267 <212> DNA <213> Aotus trivirgatus <400> 42
gacat ccdya atwamlagonchiggedagiccleagnptitagroclEiagat teytagocdtOdingBdotid > 267
<212> < > -l C L CrRggc tca,ctaagcccct gcagt ggat.c
caacttgt)fmtéti go&%g%nas C%B@?:Chggig‘gsa@%%ﬁc ga'tg b?’ % t lél?th £ gnbl%ggaaﬁ%tseg'tleél ecggmdésteﬁact gcat
aat aat t wigr goslitooa gt highatrangemsy da the ngliagdaga foth goSEQdD NgsaaaFEQYD
ccaccagggg; caaagtcacc 60 gcagaaacca 120 ggtcccatca 180 cctgcagcct 240 267

5
53. A pharmaceutical composition comprising an effective amount of a domain antibody
construct according to any one of claims 1 to 30, together with a pharmaceutically acceptable
carrier or diluent.
10 54, A pharmaceutical composition comprising an effective amount of a dimeric domain

antibody construct according to any one of claims 31 to 41, together with a pharmaceutically

acceptable carrier or diluent.

55. A method for detecting human TNF-o in a sample comprising contacting the sample with
15  an effective amount of a domain antibody construct according to any one of claims 1 to 41 and

detecting the amount of bound domain antibody construct.
56. The method according to claim 55 wherein the sample is a biological sample.

20 57, Use of an effective amount of a pharmaceutical composition of claim 55 or claim 56, in
the preparation of a medicament for treating a disorder characterized by human TNF-u activity in

a subject in need of such treatment.

58. Use of claim 57 wherein the disorder characterized by human TNF-a activity is selected
25  from the group consisting of inflammation, inflammatory diseases, sepsis, including septic shock,
endotoxic shock, gram negative sepsis and toxic shock syndrome; autoimmune disease, including
rheumatoid arthritis, juvenile arthritis, rheumatoid spondylitis, ankylosing spondylitis, Sjogren's
syndrome, osteoarthritis and gouty arthritis, allergy, multiple sclerosis, autoimmune diabetes,
autoimmune uveitis, psoriasis, pemphigoid and nephrotic syndrome; inflammatory conditions of
30  the eye, including macular degeneration, uveitis, Behcet's disease, infectious disease, including
fever and myalgias due to infection and cachexia secondary to infection; grafi versus host disease;
tumour growth or metastasis, hematologic malignancies; pulmonary disorders including asthma,
adult respiratory distress syndrome, shock lung, chronic pulmonary inflammatory disease,
pulmonary sarcoidosis, pulmonary fibrosis and silicosis; inflammatory bowel disorders including

35 Crohn's disease and ulcerative colitis; cardiac disorders, congestive heart failure; vascular




<400> 43 gacaaccaga atcacttgcc gggacagtcc aggttcagtg gaagattttg <210> 44
<211> 89 <212> PRT <213> Aotus tgatccagtc gagccagtca ctaagcctct gctgtggatc
caacttatta tccatcttcc gagtattagc gaf" tatgac tgggacagat ctgtcaa ctgactgcat
agctggttag gcatccaaat tttactctca ctgtaggaga cctggtatca tgctaagtgg

ccat cagcag cagagtcacc gcagaaacca ggtcccatca cctgcagcct <400> 44 Asp lle
Gn 1l Asp Arg Val Leu Leu Trp 35 Tyr Ala Ala 50 Hs Ay Ser 65 Asp Asp Phe
Met Thrdig@rderSaxcluPing VWegend's Idiseasthgiar@\csll @iteritivainfladbma@iory Kana dispaiefdr centhly 40

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, Use of claim 57 or claim 58 wherein the disorder characterized by human TNF-q activity

is an angiogenesis-related ocular disorder.

60. Use of claim 59 wherein the angiogenesis-related ocular disorder is age-related macular

10 degeneration,




.Lys Leu Gn ser Ay 55 @y Thr Asp Phe Thr Leu 70 Ala Thr Tyr Tyr Cys Gn
85 <210> 45 <211> 89 <212> PRT <213> Acrtus trivirgatus <400> 45 Asp Ile
G@n Met Thr Gn ser Ala Phe ser Leu Ser Ala Ser Val Gy 151015 Asp Arg Val
Thr Ile Thr cys Gn Ala ser Gn Gy Ile Thr Ser Asp 202530 Leu Ala Trp Tyr
Gn Gn Lys pro Ay Asn Al a ser $FQYENER LEBTING e 354045 Tyr GQu Ala Ser ser
Leu Gn ser Qu val Pro Ser Arg Phe Ser Ay 505560 Ser Ay ser Ay Arg Asp
Phe ThFOpe éNN‘ eoé?ﬁ ?ﬁSgr Leu Gn Pro 65 70 75 80 G u Asp phe val Thr
Tyr Tyr c,yg { S8 % r&? 46 <211> 89 <212> PAT <213> Aotus trivirgatus
<400> 46 Agpe) llendfern®t Thr G n Thr pro Ser Ser Leu Ser Ala Ser Val dy
151015 Aspl@wnNgNgal PhAFIA Be Thr Cys Arg Ala Ser G n Asp Ile Tyr Asn Tyr .

202530,.Leu_Ala T r G idrLys Pro Gy Lys Thr Pro Arg Leu Leu Ile
LS o R sl

35404% Leu Gn Thr Gy Ile Pro ser Arg Phe Ser Gy
505568130> 529282002500

<140> us 11/670,261
<141> 2007-02-01

<150> Us 60/817,507
<151> 2006-06-28

<160> 68 )
<170> FastseQ for windows version 4.0

<210> 1

<211> 7

<212> PRT L.

<213> Aotus trivirgatus

<400> 1
Ala Ala Thr Lys Lgu GIn Ser

1

<210> 2

<211> 7

<212> PRT o :
<213> Aotus trivirgatus

<400> 2
Glu Ala Ser Ser Lgu Gln ser

1

<210> 3
<211> 7

<212> PRT .
<213> callithrix, species unknown

<400> 3
Glu Ala Ser Lys Lgu GIn Ser

<210> 4
<211> 7

<212> PRT . _
<213> callithrix, species unknown

<400> 4
ser Ala ser Asn Lgu Glu Thr
1

<210> 5

<211> 108

<212> PRT

<213> artificial sequence




ser Ay Ser Ay Thr Asp Tyr Thr Leu Thr Ile ser ser Leu Gn pro 65707580

Asp Asp Phe Ala Thr Tyr Tyr cys G n 85 <210> 47 <211> 89 <212> PAT <213>

Aotus trivirgatus <400> 47 Asp Ile A n Met Thr Gn Thr Pro ser ser Leu Pro
Al a SgZVaI Ay 151015 Asp Lys Val Thr Ile Thr Cys Arg Ala Ser Gn dy lle
Ser Sg€373Lr By ARG3Red &UndMractrp Tyr Gn Gn Lys Pro Ay Lys Ala Pro Lys Leu
Leu Ile 354045 Hs Lys Ala Ser Asn Leu Qu Thr Ay Val Pro Ser Arg Phe Ser
Gy 505560 _Ser Gy ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu G n Pro

657075887 U AS el |4 Ab EQF P)brsé_ry@eﬁyLseu%é\" 8%a QF0va¥@15211> 89 <212> PRT
<213> fotus trivirgatus <40 Ile Gn nmet Thi5G n ser pro Ser Ser

Leu Thsp Arg &el Tb’aIﬂ@ Vhrlﬂﬁ)%’gﬁg E?é aJ8l SeFhi1¢ 1ASPTHRr &5 Arg Ala Ser G n

Ay Ile S 3 ub dy L Ala P
Lyg P'r‘?ei' t@% fse é%% &ygy#%o Eg? "gw"'@eg’s’% n S%F;J %ﬁ@ VaIy P?/g Sef1 A:g

Phe Spyr by ALDSEO c3errdd mﬁBe;rerCEM wah PAspSeTyArg'h’theLmr q;}hy Thr Ser Ser Leu

50
an Fgéi Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser ser Leu GIn Pro
70

65 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln ggn val val Trp Arg S;o Phe
85

Thr phe Gly GIn Gly Thr Lys val Glu Ile Lys Arg
100 105

<210> 6

<211> 324

<212> DNA

<213> artificial Sequence

<220> .
<223> synthesized construct

<400> 6
gacatccaga tgacccagtc tccatcctct ctgtctgeat ctgtaggaga ccgtgtcacc 60

atcacttgcc gggcaagtca gagcattgat agttatttac attggtacca gcagaaacca 120
ctaagctcct gatctatagt gcatccgagt tgcaaagtgg ggtcccatca 180

aaagccc
gggttcggtg gcagitggatc tgggacagat ttcactctca ccatcagcag tctgcaacct 240
gaagattttg ctacgtacta ctgtcaacag gttgtgtggc gtcctrttac gttcggccaa 300
gggaccaagg tggaaatcaa acgg 324
<210> 7
<211> 108
<212> PRT |
<213> Artificial Sequence
<220> .
<223> synthesized construct
<400> 7 )
Asp Ile Gin Met Thr Gln Ser Pro ser igr Leu Ser Ala Ser ¥§1 Gly
1 5
Asp Arg val Thr ITe Thr Cys Arg éga Ser Gln Ser Ile ggp ser Tyr

20
Leu His Trp Tyr GlIn Gin Lys Pro Gly Lys Ala Pro &gs Leu Leu ITe
35 40
Tyr Ser Ala Ser Asn Leu Glu Thr Gly val Pro ggr Arg pPhe Ser Gly
50 55 :
ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
63 70 75 80
Glu Asp Phe Ala g?r Tyr Tyr Cys Gin Sgn val val Trp Arg ggo Phe
Thr Phe Gly Gin Gly Thr Lys val Glu Ile Lys Arg
100 105

<210> 8
<211> 108
<212> PRT

<213> Artificial Seguence

<220>




65707580 G u Asp Phe Ala Thr Tyr Tyr Cys G n 85 <210> 49 <211> 89 <212> PRT
<213> AOtUS trivirgatus <400> 49 AS Asn Gn Met Ile Gn Ser Pro Ser Ser Leu
Thr Ala Ser Val @y 151015 Asp Arg Val Thr Ile Thr Cys Arg Ala Ser G n Ser

e Sgﬁzgegy;g%ggg@@ngwcﬂ aTr pTyr Gn Gn Lys pro Gy Thr Val Pro Lys
Pro Leu 11l e” 354045 Tyr Asp Ala Ser Lys Leu Leu Ser Ay val Pro Ser Arg Phe
ser G<j0®B0856 S er. Gy T . dhe. Thh vir chle Ser Ser Leu Gn
Pro 6 7‘4’69—769’8%@@'%9@‘ BRE %oagﬁrh%%‘?'ytfep%s?r Q%L%l'tn:[% <glo>-5o <211> 1023
<212>, r§2¢§?1ﬂpthhitmaky§quenuese220m ADP33e Rsmt HesiT¥ed construct

<400> 50 gacat ccfiga at cacctgca ggfaaggccc agattcaycg tttcg ggcaccaagg
ccccct;ttgct’dscg mdy§aR ﬁ&éég%@géﬁtéggqg'@cg Agegtgct lg‘cqﬁgggct gcetg
caggt gt aca,.t éaCtngt&% C&E3A0ar6actA6AYOaa0Se ghgatrgease @dy t gacccagag
gagccdlcay ctaagct gct gcagsggct c ccacct act 80t ggagat caa ctgcccccga

ccct ggérgmyasemttigag@tr iﬁ&ﬁ@bﬁd@@a‘—%ﬂ:@ﬁ@gﬂﬁ?rc%EEﬂéf‘cgﬁ" ghtt gccccc
agggcbpcta actacaa t c CREL pRgCCat cgac
gatct & é‘épcﬁ%ecg@%%%; ggggg%g?ggggg%gagﬂggfggﬁgg&gpcagcagaacc
gaagt fgaaee 0gROGAGIAY Tot gaaogdcc haddadyst £7a agcagagat ccccagcgac
caccccccct caagdffaga caat cact aclf%t gagcgect agctacct ge gecagcaatc
ttcaccctga gtggtgtgga cccaagagct ggacccagcg cccgaggtga tggtacgt gg
aacaggaght gaaggagt aca agcaaggcca gagctgacca atcgecgtgg gt get ggaca

t ggcagraggl@gccagaaga
<212> PRT
<213> artificial Sequence

<220> .
<223> Ssynthesized construct

<400> 9
Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly

1 5 10 15

Asp Arg val Thr Ile Thr Cys Arg gga ser GIn Ser Ile ggp ser Tyr
20

Leu His Trp Tyr Gln GIn Lys Pgo Gly Lys Ala Pro ;gs Leuy Leu Ile

' 35 4
Tyr Ser Ala Ser Asn Leu Glu Thr Gly val Pro ggr Arg Phe Ser Gly
0 55
Ser g]y ser Gly Thr Asp Phe Thr Leu Thr ;ge Ser Ser Leu Leu Ego
70
g?u Asp Phe Ala Thr Tyr Tyr Cys Gin ggn val val Trp Arg ggo Phe
85

Thr Phe Gly GIn Gly Thr tys val Glu Ile Lys Arg

100 105

<210> 10

<211> 108

<212> PRT |

<?13> Artificial sequence

<220> _
<223> synthesized construct

<400> 10
Ile G1n Met Thr Gln Ser Pro Ser Ser Leu ser Ala ser val Gly

Asp
1 5 10 15

Asp Arg val Thr Ile Thr Cys Arg g%a ser GIn Ala Ile égp ser Tyr
20 ,

Leu His Trp Tyr Gin Gln Lys zgo Gly Lys Ala Pro &gs teu Leu Ile

35
Tyr Ser Ala Ser Asn Leu Glu Thr Gly val pPro ggr Arg Phe Ser Gly
50 55

ser Gly Ser Gly Thr Asp Phe Thr Leu Thr %ée Ser Ser Leu Leu ggo

65 70

Glu Asp Phe Ala Thr Tyr Tyr Cys GIn ggn val val Trp Arg ggo Phe

85 .

Thr phe 6ly G1In Gly Thr Lys val Glu Ile Lys Arg

100 105




~ctgt'gggcga actggtatca tggagaccgg ccatcagcag gacctttcac gcgataagac
tgttcctgtt cctgcgtggt acggcgtgga accgggt ggt agt gcaaggt agggccagcc
agaaccaggt agtgggagag gcgatggcag gcaacgtgtt gcctgagcct tagagtgacc 60
gcagaa %51_20 cgtgcctagc 180 cctgctgecect 240 cttcggccag 300 ccacacctgc 360
cccccgg; 40 ggtggatgtg 480 ggtgcacaat 540 gtccgtgctg 600 gtccaacaag 660
cagagagernc pR20 gt ccctgacc 780 caacggccag 840 cttcttcctg 900 cagctgcagec 960
gt ccceRydpe ArGR0Icied Feadone®- 51 <211> 1023 <212> DNA <213> Artificia
Sequeng <220> <223> Synt hesi zed construct <400> 51 gacat ccaga atcacctgca

ggcaag ﬁ:sg)‘g@ﬁg@ag@gogaggﬁttttcg ggcaccaagg cccccctgec cctaaggaca
agccacgagg gccaagacca accgtgctgc gccctgectg caggt gtaca tgcctggtga

cccgagdllea ltacagcaagce c t,gac @aca ctaagct gct
gcagcg@%t]& ec@i'?:g’keggﬁ% gg'ggstgegt'@%gsgl?%@?gc%%gg&ggg?g%?ggfﬁacgct gaggt

agcccaggoagavsnggatiia theacyatagaate cegodlocslagygaispeser deracaagac

t gaccgt gga aggc@dt gca _ccccagcagés ggccat.Coac % c gcaccgac
ct gccag%ﬁsggﬁﬁfﬁg@@ E]i"f &Pﬁﬂ%&é&é‘&k@“’gggét g@ag%?é[gggcagt ac
gct gaﬁlg,ggferg agrals [ ageagagat chevaRgugasercaeg hecser cdggagcaga
caatcaCtam ctgagcgcct agébacctgc gccagcaab® ttcaccct&aggt ggt gt gga

cccaagagcﬁyggat G ugy Fhggtgal e gt éaﬁgaeraé‘é'égl@éfc Bgagt aca

agcaagacca 0gact.gacen N CYGrahedet 8¢h d8aCTt 985 a0626G aRecagaaga
ctgtg %@5 t agagt gagc act ggt atcaggcagaagcct 120 t@a%accgg cgtgcct agce
180 cemt chgealy Gih gdygtiot L240/ajaght i e dyscAltdcHgt B0 LYyE gat aagac

ccacacctgc 360 #8ftcctgtt _eccc cc% 420, .cst g ggatgtg 480
acggcdty rgﬁggbg&é"gkr %@Taﬁ'écccﬁég %S?r%%ggg%cgg %‘g{gcaaggt gt ccaacaag
660 aggycIaueTy pagarageLic PHR( cageiac eagFiroghccergays AB0TaYt gggagag

caacggccagd840 gcgat ggcaglé¥tcttcctg, 900 a tt caggctgcagc 960
gcctg (E’lEtg¥7(?cg§'f @ﬁ@%ﬁr‘i v 2%65 %?%ﬁ% %ﬁg e 41 %(?PRT <213>:

vaR2233 Menhbesi-ged reedis epadly<d&0> 52 Asp Ile G n

b

Ar“%% s SRS r5

Met r gﬁ er %?(1656!‘ Ser Léeu Ser1Ma_Ser. Val dy 175
Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Ty Asn Ser

180 185 ) 190
Thr Tyr Arg val val Ser val Leu Thr val Leu His Gin Asp Trp Leu

195 200 205

Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn 5%3 Ala Leu Pro Ala
215

210

Tle GTu Lys Thr Ile Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro
55? te Y 230 235 240

GIn val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Glin
245 250 255

val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala

260 265 270
val Glu Trp Glu ser Asn Gly GIn Pro Giu Asn Asn ;g; Lys Thr Thr

275 280 ‘
pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe ggg Tyr Ser Lys Leu
290 295

Thr val Asp Lys Ser Arg Trp Gin GIn Gly Asn val Phe Ser Cys Ser
305 3190 315 320

val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser
325 330 335

Leu Ser Pro Gly Lys
340

<210> 12

<211> 16

<212> PRT . |

<213> Artificial Segquence

<220> .
<223> synthesized construct

<220>
<221> VARIANT

<222> 5 .
<223> In this sequence, the Cys which normally occurs at

4




151015 Asp Arg Val Thr Ile Thr Cys Arg Ala Ser G n Ser Ile Asp ser Tyr
202530 Leu His Trp Tyr An Gn Lys Pro Gy Lys Pro Pro Lys Leu Leu Ile
354045 Tyr ser Ala Ser Asn Leu Gu Thr Ay Val Pro Ser Arg Phe Ser Ay

505560 ser M 58Ts & VrepMiceSBy R Jdév rbeiduthr Ile Ser Ser Leu Gn pro
65707580 Cfouq-I 1gﬁ‘Phe Alre-g T?\r T))//r Tyr C¢ys Gn Gn Val Val Trp Arg Pro Phe

85909&00kriPhe Ay Gn Ay Thy Lys val Ay lle L 105 <210> 53
<211>G1EOBFQ2—M>5ﬁR’FeQ2‘f§>¥W 'Erf“fﬂi isagg:sgﬁ'ﬁ}ﬁgeszozgggA%@Z%gaOSynt hesi zed
const rluct <400> 53 i\sp lle Gn Mt r Gn Ser Pro Ser Ser Leu Ser Al a Ser
Val Ay 151015 Asp Arg Val Thr Ile Thr Cys Arg Ala Ser G n Ser Ile Asp ser
Tyr 269283013 eu Hs Trp Tyr Gn Gn Lys Pro Ay Lys Ala Pro Lys Leu Leu Ile
3540481tyrl&er Ala Ser Asn Leu Gu Thr Ay Val Pro Ser Arg Phe Ser dvy
5055 gg'ﬁ@.iy1-§pen &otehBs Asp Phe Thr Leu Thr Ile Ser Ser Leu G n pro

65707

<220> i
<223> sSynthesized construct

<400> 13 18
aatckcaggt kccagatg

<210> 14

<211> 18

<212> DNA

<213> artificial Sequence

<220> i
<223> Synthesized construct

<400> 14 18
gttyrggtkk gtaacact

<210> 15

<211> 18

<212> DNA |

<213> Artificial Sequence

<220> .
<223> synthesized construct

<400> 15 : s
atgmcttgtw acactgtg

<210> 16
<211> 267

<212> DNA . .
<213> callithrix, species unknown

<400> 16
gacatccaga tgacccagtc tccatcttcc ctgactgcat ctgtaggagg caaagtcacce 60

tcacttgcc cgagtca ggacattaac aagtggttag ccitggtatca gcagaaacca 120
Sggacag%cc g%gagcccct gatctatgag gcatccaaat tgcaaagtgg ggtcccatca 180
aggttcagcg gcagtggatc tgggacatat ttractctea ccatcagcag cctgecagect 240

gaagatgctg caacttatta ctgtcag 267

<210> 17
<211> 267

<212> DNA_ = .
<213> callithrix, species unkwown

<400> 17

gaggtccaga tgatccagtc tccatcctcc ctgtctgeat ctgtaggaga cagagtcacc 60
atcacttgct gggcaagtca gggtattagc cactggttag cctggtatca gcagaaacca 120
gggaaagccc ctaagctcct gatctatagt gcatcaaatt tagaaacagg ggtcccatca 180
aggttcagtg gaagtggatc caggacagat tttactctca ccatcagcag cctgcagect 240

gaagatattg caacatatta ctgtcaa 267

<210> 18
<211> 267

<212> DNA_ . .
<213s> callithrix, species unkwown




859095 Thr
<211> 108 <212> PRT <213> Artificial
construct <400> 54 Asp Ile Gn Met Thr G n Ser
Ile Thr Cys Arg Ala Ser G n Ser

Tyr 2 ARIRISEACE

354048t RaLtaer JRISAERILa ALggt gghg%ﬂgtr@gy

50556@995@395{&%%%%%?2%;%%3 Sk
5 € aberahl

859005 Thr

<211><Z10=2
constz

Phe Ay Gn @y Thr Lys Val

G ¥oko31815 Asp Arg Val Thr
G

e

&t

Phe Ay Gn Ay Thr Lys Val

DNA . .
<213> callithrix, species unknown

<400> 19
gacatccaga tgatccagtc tceatcctce ctgtcrgeat

atcacttgct gggcaagtca gggtattagc cactggttag
gggaaagccc ctaagctcct gatctatagt gcatcaaatt
aggttcagtg gaagtggatc caggacagat tttactctca
gaagatattg caacatatta ctgtcaa

<210> 20
<211> 267

<212> DNA . .
<213> callithrix, species unknown

<400> 20 .
gacatccaga tgacccagtc tccatcttcc ctgactgcat

atcacttgcc gggegtgtca ggacattaac aagtggttag
gggacagtcc ctaagcccct gatctatgag geatccaaat
aggttcageg gcagtggatc tgggacatat tttactctca
gaagatgctg caacttatta ctgtcag

<210> 21
<211> 267

<212> DNA . .
<213> caliithrix, species unknown

<400> 21

gacatccaga tgacccagtc
atcacttgcc gggcgagtca
gggaaaactc ctaggctcct
cggttcagcg gcagtggatc
gaagatgttg caatttatia

<210> 22
<211> 267

<212> DNA ) .
<213> callithrix, species unknown

<400> 22
gacatccaga tgacccagtc tccatcttec ctgactgeat

atcacttgcc gggcgagtca ggacattaac aagtggttag
gggacagtcc ctaagcccct gatctatgag gcatccaaat
aggctcagcg gcagtggatc tgggacatat ttcactctca
gaagatgctg caacttatta ctgtcag

tccatcctce ctgtctgeat
gggcattagt aattatttag
gatctatgct gcatccagtt
tgggacagac tacactctca
ctgicaa

<210> 23
<211> 267

<212> DNA i )
<213> callithrix, species unknown

<400> 23
gacatccaga tgacccagtc tccatcttcc ctgactgeat

atcacttgcc gggcgagtca ggacattaac aagtggtcag
gggacagtcc ctaagcccct gatctatgag gcatccaaat
aggttcagcg gcagtggatc tgggacatat tttactctea
gaagatgctg caacttatta ctgtcag

chga tdascaypc Tsaca@qtcG etdtgEoq@ioc

u
a coktcdayr Tyr Cys G n G n Val

Pro

c
t
C

i
cabdey

ctgtaggaga
cctggtatca
taggaacagg
ccatcagcad

ctgtaggagy
cctggtatca
tgcaaagtgg
ccatcagcag

ctgtaggaga
cctggtatca
tacaaactgg
ccatcagcag

ctgtaggagg
cctggtatca
tgcaaagtag
ccatcagcag

ctgtaggagy
cctggtatca
tgcaaagtgg
ccatcagcag

€] u"Asp Phe Ala Thr Tyr Tyr cys Gn Gn Val Val Trp Arg Pro Phe
GQu lle Lys Arg 100105

sequence <220> <223> synt hesi zed
Leu Ser Ala Ser
Ile Asp Ser
A ggoteu Leu Ile
géicc%?@c?h@oser dy
getgcagtct-@goval
Trp APG Pro phe
GQu lle Lys Arg 100105 <210> 55
%Z; PRT <213> Artificial Sequence <220> <223> Synt hesi zed

Ser Ser

Val

cagagtcacc
gcagaaacca
ggtcccatca
cctgcagect

caaagtcacc
gcagaaacca
ggtcccatca
cctgcagect

ctagagttacc
gcagaaacca
gattccctect
cctgcagtct

caaagtcacc
gcagaaacca
ggtcccatca
cctgeagect

caaagtcacc
gcagaaacca
ggtcccatca
cctgcageet

60

120
180
240
267

60

120
180
240
267

60

120
180
240
267

60

120
180
240
267

60

120
180
240
267

<210> 54

Pro 65




<400> 55 ser Ala ser Qu Leu Gn ser 15 <210> 56 <211> 7 <212> PRT <213>
Aotus trivirgatus <400> 56 Tyr Ala Ser Ser Leu G n Ser 15 <210> 57 <211> 6
<212> PRT <213> Artificial Sequence <220> <223> synt hesi zed construct <400>
57 Ay Cys Cys Ala Cys cys 15 <210> 58 <211> 20 <212> PRT <213> Artificial
sequ > <223> synthesi zed construct <400> 58 Met Ser Val Pro Thr
Gn Q§ awa@y Leu Leu Leu Leu Trp Leu Thr 151015 Asp Ala Arg Cys 20 <210>
59 <2%313 34T 1ithrix, species unknown

<400> 24 scace 60
a tgacccagic tccatcttce ctgactgeat ctgtaggagg cadag
3%§ggggggc gggcgag%ca ggacattaac aagtggttag cctggtatca gcagaaacca %58
gggacagtcc ctaagcccct gatctatgag gcatccaaat tgcaaagtgg ggtcccatca 0
aggttcagcg gcagtggatc tgggacatat Tttactctca ccatcagcag cctgcagect 24

gaagatgctg caacttatta ctgtcag 267

<210> 25
<211> 267

212> DNA . .
:213> callithrix, species unknown

<400> 25
tgactgcat ctgtaggagg caaagtcacc 60
gacatccaga tgacccagtc tccatcttcc C _ <%
caagtca ggacattaac aagtggitag cctggiatca gcagaaacc
. Al O ace ggtctatgag gcatccaaat tgcaaagtgg ggtcccatca 180

¢ ttaagcccct
gggggig;gg gcag%ggatc tgggacatat tttactctca ccatcagcag cctgcagcect %gg
gaagatgctg caacttatta ctgtcag

<210> 26
<211> 267

<212> DNA_ . .
<213> callithrix, species unknown

2
;ggg;ccgga tgacccagtc tccatcttcc ctgactgcat ctgtaggagg caaagtcacc 60

atcacttgcc gggcgagtca ggacattaac aagtggttag cctggtatca gcagaaacca 120

ctaagcccct gatctatgag geatccaaat tgcaaagtgg ggtcccatta 180

gggigggsgg gcag%ggatc %gggacatat'tttactctca ccatcagcag cctgcagect %g?

gaagatgctg caacttatta ctgtcag

<210> 27

<211> 89

<212> PRT | L )

<2?13> callithrix, species unknown

§§30§137G1n Met Thr GIn Ser Pro Ser igr teu Thr Ala Ser XgT Gly

5 .

G%y Lys val Thr Ile Thr Cys Arg Q}a ser GIn Asp Ile ggn Lys Trp
20

ey Ala Trp Tyr GIn GIn Lys 250 Gly Thr val Pro hgs Pro Leu Ile

35
Tyr Glu Ala Ser Lys Leu Gln ser Gly val Pro ggr Arg Phe Ser Gly
55

ser g?y ser Gly Thr Tyr Phe Thr Leu Thr ;;e Ser Ser Leu GIn ggu

65 70

Glu Asp Ala Ala g?r Tyr Tyr Cys Gin

<210> 28

<211> 89

<212> PRT_ . ] )

<213> callithrix, species unknown

;230;1§8G1n met Ile Gln Ser Pro Ser igr Leu Ser Ala Ser ¥§1 Gly

5 L]

Agp Arg val Thr Ile Thr Cys Trp g;a ser Gln Gly Ile ggr His Trp
20

Ltey Ala Trp Tyr GIn Gin Lys 260 Gly Lys Ala Pro kgs Leu Leu Ile

35

Tyr Ser Ala Ser Asn Leu Glu Thr Gly val Pro Ser Arg Phe Ser Gly




<212> PRT <213> Artificial
50 ASIle Gn net Thr

G n ser

Pro Ser Se

r

Sequence <220> <223> Synt hesi zed construct <400>
Leu Ser Ala Ser vVal @y 151015 AS

val Thr Ile Thr cys Arg Ala ser Gn Ala Ile Asp Ser Tyr 202530 Leu H's

Lys Ala Pro LyspLeu Leu Ile -354045 Tyr Ser Al a
PhgerSéer @ey U5
Leu Pro 65 70 7
‘Pro Phe 859095 Thr Phe Ay G n Gy

§g9 Ser Ay Ser Ay
80 A u Asp Phe Al a

Lys 100105110 ser Cys Asp Lys Thr
Leu 115120125 Leu Ay Ay Pro ser
Thr 130135140 La! Met Ile Ser Arg
Val 145150155160 Ser His G u Asp

Arg
Trp Tyr Ggn G n Lys Pro Ggy
ser Agp. Ly &km aFhrThel yspVahe Rhe Sar TAr §1
Thr Agp Phe Thr Leu Th#Olle Ser Ser Leu?
Thr Tgtu Pgp BY& AR ihe BYVaY™ (P Arg
Thr Lys val Gu Ile’Lys Arg Val Gu Pro
H's Thr Cys Pro Pro Cys Pro Ala Pro G u
Val Pheide@d2Phe Pro Pro Lys Pro Lys Asp
Thr Prplid 89val Thr Cys Val Val Val Asp
Pro G:ﬁé%aza VacnPhe Apdcibepunkbwval Asp Ay Val
Ala Lys Thr Lys Pro Arg Au Gu Gn Tyr Asn ser
Val se400rak9Leu Thr_ Val. L | S s% n R Er?erj_
Tyr Ly &J8 € MGEITgée@nAﬁr E';g albeuPro A
Asp Arg val Thr Ile Thr Cys Arg %}a ser Gin Gly Ile
20
Leu Ala Trp Tyr Gin GIn Lys 250 Gly Lys Ala Pro igs
35
Tyr Gly Ala Ser Asn Leu ggu Thr Gcly val Pro ggr Arg
ser g?y ser Gly Thr Asp phe Thr Leu Thr %;e Ser Ser
65 70
Glu asp Ile Ala g?r Tyr Tyr Cys G1in
<210> 30
<211> 89
<212> PRT_ . .
<213> callithrix, species unknown
0
2330212 Gin mMet Ile GIn Ser Pro ser igr Leu Ser Ala
5
A%p Arg val Thr Ile Thr Cys Trp éga ser GIn Gly Ile
20
Leu Ala Trp Tyr GIn GIn Lys zgo Gly Lys Ala Pro kgs
35
Tyr Ser Ala Ser Asn Led g;y Thr Gly val Pro ggr Arg
50
ser Gly Sser Arg Thr égp phe Thr Leu Thr %;e Ser ser
65 '
Glu Asp Ile Ala g?r Tyr Tyr Cys GIn
<210> 31
<211> 89
<212> PRT . .
<213> callithrix, species unknown
1
Z§30§13 61n Met Thr Gln Ser Pro Ser igr Leu Thr Ala
1 5
Gly Lys val Thr Ite Thr Cys Arg S;a Cys GIn Asp Ile
20
teu Ala Trp Tyr GIn GIn Lys 250 Gly Thir val Pro zgs
35
Tyr GJu Ala Ser Lys Leu ggn ser Gly val Pro ggr Arg
ser g?y ser Gly Thr Tyr Phe Thr Leu Thr ;Ee Ser ser
65 70
Glu Asp Ala Ala g?r Tyr Tyr Cys Gin
<210> 32
<211> 89

Ser
30

Leu
Phe

Leu

ser
Ser
30

Leu
rhe

Leu

ser
Asn
30

Pro
Phe

Leu

ser
Leu
Ser

Gln

val
15

His
Leu
Ser

GIn

val
15

Lys
Leu
Ser

GlIn

165170175 G u val H's Asn
180185190 Thr Tyr Arg Val

ﬁgh %%5-\1?2130%% Asn Gy Lys Gu

Trp
Ile
Gly

Pro
80

Gly
Trp
Ile
Gly

Pro
80

Gly
Trp
Iie
Gly

Pro
80




210215220 Pro Ile Au Lys Thr Ile Ser Lys Ala Lys Ay Gn Pro Arg Gu Pro

225230235240 G n Val Tyr Thr Leu Pro Pro Ser Arg Asp Qu Leu Thr Lys Asn
G n 245250255 val ser Leu Thr Cys Leu Val Lys Gy Phe Tyr Pro Ser Asp lle
Al a 260265270 Val Qu Trp Au Ser Asn Ay Gn Pro Qu Asn Asn Tyr Lys Thr
Thr %ggo%%ﬁﬂ%ﬁpnﬂg o3lesLgikndep ser Asp Ay ser Phe Phe Leu Tyr Ser Lys
Leu 2 95300 Thr val Asp Lys Ser Arg Trp a n Gn Ay Asn Val Phe Ser Cys
ser 30830315320 v lL%H gsrgeﬁl\;%ﬂg yThr G n Lys ser

Hi s
Leu skgp Ile Gin Met T“"ME' Ser §§%3%6A§§r Leu Lys 340 <210> 60
<211>:329. §W>Tﬁm1§2ﬂpﬁ>cﬁ talréIﬁCllaa‘serS&Sqnlali@'eI1e<3E©>°tSﬂ2'2)8> Synt hesi zed
construct - <4002060 Ser Thr Lys 25 Thr Ser dy Prd®du Prp, 35 Val His Thr
Leu Ala Trp Tyr GIn GIn Lys ZSO Gly Lys Thr Pro Qgg Ceu Lbu T1e
35

Tyr Ala Ala Ser Ser Leu Gln Thr Gly Ile Pro ggr arg Phe Ser Gly
55

ser Gly ser Gly Thr Asp Tyr Thr Leu Thr ;ge Ser Ser Leu GIn ggr
65 70
Glu Asp val Ala gge Tyr Tyr Cys Gln
<210> 33
<211> 89
<212> PRT . .
<213> callithrix, species unknown
33
ngo§1e GlIn Met Thr GIn Ser Pro Ser igr Leu Thr Ala Ser ¥?1 Gly
Gly Lys val Thr I1e Thr Cys Arg Aga Ser GIn Asp Ile égn Lys Trp
20
teu Ala Trp Tyr Gln GIn Lys Pro Gly Thr val Pro kgs Pro Leu ITe
35 40
Tyr GTu Ala Ser Lys Leu Gln Ser Gly val Pro ggr Arg Leu Ser Gly
50 55
ser Gly Ser Gly Thr Tyr Phe Thr Leu Thr ;;e Ser Ser Leu Gln ggo
65 70
Glu Asp Ala Ala ggr Tyr Tyr Cys Gln
<210> 34
<211> 89
<212> PRT . .
<213> callithrix, species unknown
400> 34
:sp ;1e GIn Met Thr Gln Ser Fro ser igr teu Thr Ala Ser Xg] Gly
1 5
Gly.Lys val Thr Ile Thr Cys Arg g}a Ser Gin Asp Ile ggn Lys Trp
20
ser Ala Trp Tyr Gln GIn Lys 280 Gly Thr val Pro h§s Pro Leu ;1e
35
Tyr Glu Ala Ser Lys Leu ng ser Gly val Pro gsr Arg phe Ser Gly
5
ser g?y ser Gly Thr Tyr phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Aasp Ala Ala g?r Tyr Tyr Cys Gln
<210> 35
<211> 89
<212> PRT . _
<213> callithrix, species unknown
35
;ggoi1e GIn Met Thr Gln Ser Pro Ser igr Lteu Thr Ala ser X?1 Gly
G1y Lys val Thr Va1 Thr Cys Arg ATa ser Gln Asp Ile égn Lys Trp
20
Leu Ala Trp Tyr GIn GIn Lys Pro GIy Thr val Pro Lys Pro Leu Ile




50 ser Ser val 65 Ile Cys Asn Val Gu Pro Lys 100 Ala Pro G u Lea 115 Pro
Lys Asp Thr 130 Val Val Asp Val 145 Val Asp Ay Val Gn Tyr Asn Ser
Gn Asp Trp 195 Ala Leu Pro 210 Arg G u Pro 225 Thr Lys Asn ser Asp lle Tyr

Lys Thr 275 Jyr Ser Lys 290 Rjae Ser Cys 305 Lys Ser Leu

Ala Pro Ser

Lys Sgfr &Pu LS Yot st;_e%s?; serRily 881 Gry ggraAlLlBlﬂ'ha'h‘.ﬁersgiy Ay 45
50

ser Gly Ser Gly Thr Tyr Phe Thr teu Thr ;;e ser Ser Leu Gln
70

65
Glu Asp Ala Ala ggr Tyr Tyr Cys GlIn

<210> 36
<211> 89

<212> PRT . .
<213> callithrix, species unknown

400> 36
:sp Ile G1n Met Thr Gln Ser Pro Ser Ser teu Thr Ala ser val
1 5

10 15

Gly Lys val Thr Ile Thr Cys Arg Ala ser Gln Asp Ile Asn Lys
2

Lev 40 45

3
Glu Ala Ser Lys Leu Gln Ser Gly val Pro ggr Arg Phe Ser
5

50 5
Gly ser Gly Thr Tyr phe Thr Leu Thr Ile Ser Ser leu Gin
70

Ala Trp Tyr GIn GIn Lys Pro Gly Thr val teu Lys Pro Leu
5

TYr

sSer

65
Glu Asp Ala Ala ggr Tyr Tyr Cys GIn

75

<210> 37

<211> 89

<212> PRT . .

<?213> callithrix, species unkwown

<400>_ 37
asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Thr Ala Ser val

5 10 15
Gly Lys val Thr Ile Thr Cys Arg gga Ser GIn Asp Ile ggn Lys
20
Leu Ala Trp Tyr GIn GIn Lys Pro Gly Thr val Pro Lys Pro Leu
35 40 45

Tyr Glu Ala Ser Lys Leu Gln ser Gly val Pro Egu Arg Phe Ser
50 . 55 :
ser Gly Sser Gly Thr Tyr Phe Thr Leu Thr Ile Ser Ser Leu Gln
70

65 75
Glu Asp Ala Ala g?r Tyr Tyr Cys GIn

<210> 38

<21l> 267

<212> DNA o

<213> Aotus trivirgatus

<400> 38

Pro
80

Gly
Trp
Ile
Gly

Pro
80

Gly
Trp
Ile
Gly

Pro
80

gacatccaga tgacccagtc tccatccttc ctgtctgcat ctgcaggaga cagagtcacce 60

atcacctgcc aggtgagtca gggaattagc agtgaattac tctggtatca

gcagaaacca 120

gggaaagccC ctatgctctt gatctatgct gcaaccaaat tgcagtcggg aatcccatct 180

cggttcagtg gccatggatc tgggacagat ttcactctca ccatcageag
gatgattttg ctacttatta ctgtcaa

<210> 39

<211> 267

<212> DNA o

<Z13> Aotus trivirgatus

<400> 39

cctgcagect 240

267

gacatccaga tgacccagtc tgcattctcc ctgtctgeat ctgtaggaga cagagtcacc 60
attacttgcc aggcgagtca gggcattacc agtgatttag cctggtatca gcaaaagcca 120

10

180 Leu

Ser




Ser ' Ay Leu Tyr ser Lea 60 Leu Ay Thr Gn Thr T
yr 7580 Thr Lys Val Asp Lys
Arg 95 Thr cys Pro Pro Cys Pro 110 Phe Lea Phe Pro Pro Lys 12% Pro d upvar

62{ EZZ ¥ﬁL %g? Xal hys Phe Asn Trp Tyr 155160 Thr Lys Pro Arg Gu G u 175
din 2949 gc t eactgi'tS gx0 g%égg lo¥8+Rlyt S8acAsdydgSgdecaeda 1§ Ala Lys Ay
Asn %%ﬁ%écg%g M th&da Ly $aédcy ckheatyagddgoc QBBa@ ot P d u ASr|
fSh Hdhgeeytipia abhe cEgwraa85 din din Gy Asn Val 300 Asn Ff%s Tyr Thr Gn

<210> 40

<211> 267

<212> DNA o

«213> Aotus trivirgatus

<400> 40

gacatccaga tgacccagac tccatcctce ctgtctgecat ctgtaggaga cagagtcacc 60

atcacttgcc gggcgagtca agacatttac aattatttag cctggtatca gcagaaacca 120

gggaaaactc ctaggctctt gatctatgct gcatccagtt tgcaaactgg gattccctct 180

cggttcagtg gcagtggatc tgggacagac tacactctca ccatcagcag cctgcagect 240

gatgattttg ccacttatta ctgtcaa 267

<210> 41

<211> 267

<212> DNA o

<213> Aotus trivirgatus

<400> 41

gacatccaga tgacccagac tccatcctcc ctgcctgeat ctgtaggaga caaagtcacc 60

atcacttgcc gggcaagtca gggtattage agctggttag cctggtatca gcagaaaccd 120

gggaaagccc ctaagctcct gatccataag gcatcaaatt tggaaacagg ggtcccatca 180

aggttcagtg gaagtggatc tgggacagat tttactctca ccatcagcag cctgecagect 240

gaagatatcg caacatatta ctgtcaa 267

<210> 42

<211> 267

<212> DNA o

<213> Aotus trivirgatus

<400> 42

gacatccaga tgacccagtc tccatettec ctgactgcat ctgtaggaga caaagtcacc 60

atcacttgcc gggcaagtca gggcatiagc aataatttag cctggtatca gcagaaacca 120

gggaaagcce ctaagcccct gatctattat gcatccagtt tgcaaagcgg ggtcccatca 180

aggttcagcg gcagtggatc tggggcagat tacactctca ccaccageag cctgeagect 240

gaagattttg caacttatta crgtcaa 267

<210> 43

<211> 267

<212> DNA L.

<213> Aotus trivirgatus

<400> 43

gacaaccaga tgatccagtc tccatcttcc ctgactgcat ctgtaggaga cagagtcacc 60

atcacttgcc gagccagtca gagtattage agctggttag cctggtatca gcagaaacca 120

gggacagtcc ctaagcctct gatctatgac gcatccaaat tgctaagtgg ggtcccatca 180

aggttcagtg gctgtggatc tgggacagat trtactctca ccatcagcag cctgcagect 240

gaagattttg caacttatta ctgitcaa 267

<210> 44

<211> 89

<212> PRT o

<213> Aotus trivirgatus

<400> 44

Asp Ile GIn Met T?r GIn Ser Pro ser ige Leu Ser Ala Ser Ala Gly

i 15
Asp Arg val Tgr Ile Thr Cys GIn ¥§1 ser Gin Gly Ile ggr ser Glu
2
Leu Leu Tgp Tyr Gin GIn Lys 250 Gly Lys Ala Pro Mgt Leu Leu Ile
3 4
Tyr Ala Ala Thr Lys Leu ggn ser Gly Ile Pro Ser Arg Phe Ser Gly
50 60

His Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gin Pro

65 70 75 80

Asp Asp phe Ala Thr Tyr Tyr Cys GIn

11




<210> 61 <211> 1044 <212> DNA <213> Artificial Sequence <220> <223>

Synt hesi zed construct <400> 61 at ggcgagca gatcgtgtga cagcagaaac ggcgtgccga

agcctgctgc acctttggcc acccacacgt tttccgccga gtggtggatg gaagtgcata

gtgagcgtgc gtgtctagea ccgatattca ccattacctg cgggcaaagc geccgttttag

cggaagattt agggcaccaa gcccgccgtg aaccgaaaga tgagccat ga acgcgaaaac

t gaccgt gct aagcgctgcc gatgacccag ccgtgcgagc gccgaaactg cggcagcggt

tgcgaamatggagt ggaaatt tccggcgccg taccctgatg agatccggaa caaaccgcgt

gcatéé thgcgccgatt agcccgagca caggcgattg ctgatttata agcggcaccg

tattq (id%@gogngaguggactgctgg attagccgta gtgaaattca gaagaacagt

Eggc;gaacg@gagaggﬁcca 17 %gctgagcgc gagcgt gggt 60 atagctatct gcattggtat
ggaaacc t cait.t t ggt gt

dogt GEBUTES §90 Mk SBaatA o o g Ot oo 360" ot bonicang Yagt st oty 420

ccccqdgpagty gasciacald H800yactygtadh giergght gdegtle DA SerafPagcac ctatcgtgtg

600 gcaaagaat a Zmaat gcaaa 660 t@#gcaaag aa cé%g 4g0rjeccgcegt gaac

gt gageetigka ggéa'%‘g@l:’t Aot i e t’i%gcfag% l"gi_c,gagccclz"gg ¢gcaggt gt a

cctgcct ggt | d9gcggagaa kot @tagena) goghigatgSar gtraarige gge Glyaccct gccg

gaaa 5Ct d Caactataaa act ccgtg tgaagcgc C ccgagccgt t at
ey g smmi L LA Sl S e

gttg@eagca a a 79 a 780 Qggaat aa 840 tagcgat 900
gggcgiﬁdFﬁ %%6q%§gggﬁggpc 0 %824 999 9% ‘ggc
<210> 46
<211> 89
<212> PRT

<213> Aotus trivirgatus

<400> 46
met Thr Gln Thr Pro Ser Ser Leu Ser Ala Ser val Gly

Asp Ite Gln
1 5 10 15
Asp Arg val ;gr ITe Thr Cys Arg %;a ser GIn Asp Ile gﬁr Asn Tyr
Leu Ala Tgp Tyr GIn GIn Lys 250 Gly Lys Thr Pro ﬁgg Leu Leu Ile
3
Tyr Ala Ala Ser Ser lLeu ggn Thr Gly ITe Pro ggr Arg Phe Sser Gly
50
ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr ITe Ser Ser Leu Gln Pro
65 70 75 80
Asp Asp Phe Ala ggr Tyr Tyr Cys GIn
<210> 47
<211> 89
<212> PRT o
<213> Aotus trivirgatus
<400> 47
Asp Ile Gin Met Tgr GIn Thr Pro ser ier Leu Pro Ala Ser val Gly
1 0 15
Asp Lys val ;gr ITe Thr Cys Arg gga ser Gln Gly Ile ggr ser Trp
Leu Ala Tgp Tyr GIn GIn Lys 250 Gly Lys Ala Pro hgs Leu Leu Ile
3 _ .
His Lys Ala Ser Asn Leu g;u Thr Gly val Pro ggr Arg Phe Ser Giy
50
ser Gly ser Gly Thr Asp phe Thr Leu Thr ITe Ser Ser Leu GIn Fro
65 70 75 80
Glu Asp Ile Ala g?r Tyr Tyr Cys Gln .
<210> 48
<211> 89
<212> PRT

<213> Aotus trivirgatus

<400> 48
12




<210> <211> <212> <213> 62 356 PRT Artificial Sequence <220> <223>
Synt hesi zed construct <400> 62 Met Ala Ser 1 Ala Ser Val 1le Asp Ser 35

Lys
Al a

Leu Leu 50 Arg Pile Ser 65 ser Leu Leu Trp Arg Pro Val GQu Pro Lys 115
Pro, & J;?ry M%%thereld‘l‘a@r A58 Jdy igr Leu Thr Ala ser \{21 Gly
5

Asp Ile
1
Arg Ala ser GIn Gly Ile Ser Asn Asn

Asp Lys val Thr Ile Thr Cys
25 30

20
Leu Ala Trp Tyr Gin GIn Lys ZEO Gly Lys Ala Pro kgs Pro Leu Ile
35
Tyr Tyr Ala Ser Ser teu Gln ser Gly val pro ggr Arg Phe ser Gly

50 55
ser Gly Ser Gly Ala Asp Tyr Thr Leu Thr Thr Ser Ser Leu GIn Pro
70 75 80

65
Glu Asp Phe Ala ggr Tyr Tyr Cys GIn

<210> 49

<211> 89

<212> PRT o

<213> Aotus trivirgatus

<400> 49
Met Ile GIn Ser Pro Ser Ser Leu Thr Ala Ser val Gly

Asp Asn GlIn
1 5 10 15
Asp Arg Vval ;gr Ile Thr Cys Arg g;a ser GIn Ser Ile ggr ser Trp
Lys Pro Gly Thr val Pro Lys Pro Leu Ile

Leu Ala Trp Tyr GIn GIn
35

Tyr Asp Ala Ser Lys Leu Leu Ser
.50 55 60

cys Gly ser Gly Thr Asp phe Thr Leu Thr Ile Ser Ser teu Gln Pro

a5 70 75 30

Glu Asp Phe Ala ghr Tyr Tyr Cys GIn
5 : ’

40 45
Gly val Pro Ser Arg Phe Ser Gly

<210> 50

<211> 1023

<212> DNA )

<213> Artificial Sequence

<220> "
<223> Synthesized construct

<400> 50

gacatccaga
atcacctgca gagccageca
ggcaaggccc ctaagetgcet

tgacccagag ccccageage ctgagegect ctgtgggega tagagtgacc 60

ggccatcgac agctacctge actggtatca gcagaagect 120
gatctacagc gccagcaatc tggagaccgg cgtgectage 180
agattcagcg gcagcggetc cggeaccgac ttcaccctga ccatcagcag ccigetgect 240
gaggatttcg ccacctacta ctgccagcag gtggtgtgga gacctttcac cttcggccag 300
ggcaccaagg tggagatcaa gcgggtggag cccaagagct gcgataagac ccacacctge 360
ccccecctgec ctgeccccga gotgetggge ggacccageg tgttccigtt ccceccccaag 420
cctaaggaca ccctgatgat cagcagaacc cccgaggtga ccigcgtggt ggtggatgrg 480
agccacgagg accctgaggt gaagttcaac tggtacgtgg acggcgtgga ggtgcacaat 540
gccaagacca agcccaggga ggagcagtac aacagcacct accgggtggt gtccgtgetg 600
accgtgctgc accaggattg gctgaacggc aaggagtaca agtgcaaggt gtccaacaag 660
gccctgectg cccctatcga gaaaaccatc agcaaggeca agggcecagec cagagagecc 720
caggtgtaca ccctgeccce tagcagagat gagctgacca agaaccaggt gtcecctgacce 780
tgcctggtga agggcitcta ccccagegac atcgceegtgg agtgggagag caacggccag 840
cccgagaaca actacaagac caccccccct gtgctggaca gcgatggcag cttcttcctg S00
tacagcaagc tgaccgtgga caagagcaga tggcagcagg gcaacgtgtt cagctgcagc 960

gtgatgcacg aggccctgca caatcactac acccagaaga gcctgagect gtcccctgge 1020
aag 1023

<210> 51
<211> 1023

<212> DNA
<213> Artificial Ssequence

- <220>

<223> synthesized construct
13




180 Ser G n Tyr Asn 195 Leu G n Asp Trp
Lys Asn Ser Asp lle 275 Tyr Lys Thr
Leu Ser 340 His H's H's H's 355

Asp dvy Vval
Pro Arg G u Thr
ser Cys Lys Ser

145 'Val Val Asp Val Va
210 Ala Ala Leu Pro 225
290 Tyr Ser Lys 305 Phe
Pro Ser Ser Leu Ser 15

<400> 51
gacatccaga
atcacctgca
ggcaaggcce
agattcagcg
gaggatttcyg
ggcaccaagg
cccecectgec
cctaaggaca
agccacgadd
gccaagacca
accgtgctgce
gccctgecty
caggtgtaca
tgcctggtga
cccgagaaca
tacagcaagc
gtgatgcacg
aag

<210>
<211>
<212>

52
108
PRT

tgacccagag
gagccagcca
ctaagctget
gcagcggcetc
ccacctacta
tggagatcaa
ctgccooecga
ccctgatgat
accctgaggt
agcccaggga
accaggattig
cccctatcga
ccctgeccee
agggcttcta
actacaagac
tgaccgtgga
aggccctgea

cceccageage
ggccatcgac
gatctacadc
cggcaccgac
ctgccagcag
gcgggtagag
gctgetggge
cagcagaacc
gaagttcaac
ggagcagtac
gctgaacggc
gaaaaccatc
tagcagagat
cecccagegac
caccccecect
caagagcaga
caatcactac

<213> artificial Sequence

<220>

<223> synthesized construct

<400> 52

ctgagcgect
agctacctge
gccagcaatc
ttcaccctga
gtggtgtgga
cccaagagea
ggacccageg
cccgaggtga
tggtacgtgg
aacagcacct
aaggagtaca
agcaaggcca
gagctgacca
atcgccgtgy
gtgctggaca
tggcagcagg
acccagaaga

ctgtgggcga
actggtatca
tggagaccgg
ccatcagcag
gacctttcac
gcgataagac
tgttectott
cctgegtaggt
acggcgtgga
accgggtggt
agtgcaaggt
agggccagec
agaaccaggt
agtgggagag
gcgatggcag
gcaacgtgtt
gcctgagect

tagagtgacc
gcagaagcct
cgtgcctagce
cctgctgect
cttcggceag
ccacacctgc
ccececccaag
ggtggatgtg
ggtgcacaat
gtccgtgctyg
gtccaacaag
cagagagccce
gtccctgacc
caacggccag
cttcttectg
cagctgecagc
gtccectggce

60
120 -
180
240
300
360
420
480
540
600
660
720
780
840
900
260
1020
1023

val GTy

15
Asp Ser
30

Leu

Ser Leu Ser Ala Ser
10
Arg Ala Ser Gin
25

Gly

Thr Gln Ser Pro Ser

5
Ile

Asp Ile GlIn Met
1

Thr Thr Cys Ser Ile Tyr

20
Tyr

Asp Arg val

Leu Ile

Pro Lys
45

Arg

Pro Lys Pro
40

Thr

Gln GIn Lys

Leu His Trp
35

ser Phe Ser Gly

60
Ser

Glu Gly val Pro
55

Phe

Ser Ala Ser Asn Leu

50
Gly ser

Tyr
Pro
80

Phe

Thr Ile Ser Leu Gln

75
val

Gly Thr Asp Thr teu

70
Tyr

ser
65

Glu Pro

95

Gln val Trp Arg

90
Ile

Thr Tyr Cys Gln

85
Gly

Asp Phe Ala

Glu Arg

105

Gln Thr Lys val Lys

pPhe Gly
100

Thr

53

108

PRT .

Artificial Segquence

<210>
<211>
<212>
<213>

<220> .
<223> synthesized construct

<400> 53

Asp Ile Gln Gly
1

val
15

Ser

ser Leu Ser Ala Ser

10
Ser

Tgr Gln Ser Pro Ser
Thr Ile
20

Tyr

Met

Ile Asp Tyr
30

Leu

Asp Arg val Thr Cys Arg Ala Gln ser

Ala Pro Leu Ile

Lys
45

Arg

Leu His Tgp Gin GIn Lys Pro Gly Lys
3

ser Phe Ser Gly

o0
ser

Glu Thr Gly vail Pro

55
Phe

sar Ala Leu

50
Gly Ser

TYr Ser Asn

GIn Pro
80

Phe

Thr Leu Thr Ile Ser Leu

Thr Asp
70

Tyr

Arg Gly

65

Glu Pro

95

Thr cys Gln GIn val val Trp Arg

B5S
Gly

Asp Phe Ala Tyr

Glu ITe Lys Arg

105

Thr Phe Gly Gln Thr Lys val
100

14




NQJMaSH Gn Ala 30 Pro Gy Lys Ala Pro 45 Thr d
_ | y Val Pro Ser 60 Thr
Leu Thr Ile Ser 80 Cys Gn Gn Val vVal 95 Val du lle Lys Arg 110 Cys Pro
Pro Cys Pro 125 Pile Leu Pile Pro Pro Lys 140 Pro Gu Val Thr Cys Val '
62?1?0 Va! L¥85PL|6 Asn Trp Tyr 175 Thr Lys Pro Arg Qu Gu 190 Val Leu Thr
eu H's ys cys Lys Val Ser Asn Lys 220 Ser Lys Ala Lys d |
23524 1BeosHéer Arg Asp A u Leu 255 Y Y Y y.anile

<211> 108
<212> PRT
<213> Artificial Sequence
<220> .
<223> Synthesized construct
<400> 54
Asp Ile GIn Met Thr GlIn Ser Pro Ser ier Leu Ser Ala Ser X?1 Gly
1 5 0
Asp Arg val ggr ITe Thr Cys Arg 313 ser GIn Ser Ile égp ser Tyr
5
Lteu His Tgp Tyr GIn Gin Lys ZSO Gly Lys Ala Pro hgs Leu Leu Ile
3
Tyr Ser Ala Ser Asn Leu ggu Thr Gly val Pro ggr Arg Phe Ser Gly
50
ser Gly ser Gly Thr Asp phe Thr Leu Thr Ite Ser Ser Leu val Pro
65 70 75 80
Glu Asp Phe Ala ggr Tyr Tyr Cys Gin ggn val val Trp Arg ggo Phe
Thr Phe Gy GIn Gly Thr Lys val Glu Ile Lys Arg
100 105
<210> 55
<211> 7
<212> PRT

<213> Artificial Sequence

<220> .
<223> synthesized construct

<400> 55
ser Ata ser Glu Lgu Gln Ser

1

<210> 56

<211l> 7

<212> PRT o

<213> Aotus trivirgatus

<400> 56
Tyr Ala Ser Sser Lgu GIn ser

<210> 57

<21l> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> synthesized construct

<400> 57
Gly Cys Cys Ala Cgs Cys
1

<210> 58

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
15




Val 'Lys Ay Pile Tyr Pro 2?0 Asn Gy Gn Pro Gu Asn As

_ _ _ _ n 285 Ser Asp G
?er Pile Pile Leu 300 Gn dn dy Asn Val Arg Trp320 315 Agn ng
yr Thr Gn Leu H's 335 330Ala Val Asp His His Ala Ala 350 <210> 63 <211>

216 <212> PRI < donai /
nthe ol g&@& omai n sequence from Swi ssprot | NSERT 18 <400>
63 Pre¢ %’ %%ys Asp Thr Val Asp Val 35 Asp Ay Val 50 Tyr Asn Ser 65

Asp T<r4|©oLe58
Met ser val Pro Thr GIn val Leu Gly igu Leu Leu teu Trp igu Thr

1
Asp Ala Arg Cys
20

<210> 59
<211> 341

<212> PRT, |
<213> Artificial sequence

<220> .
<223> synthesized construct

<400> 59
Tle G1n Met Thr Gln Ser Pro Ser Ser Leu 5er Ala ser val Gly

AS
1p 5 .10 15
Asp Arg val Thr Ile Thr Cys Arg g;a ser Gin Ala Ile gap Ser Tyr
20
Leu His Trp Tyr GlIn Gln LyS Zro Gly Lys Ala Pro hgs Leu Leu Ile
35 ]

Tyr Ser Ala ser Asn Leu Glu thr Gly val Pro ggr Arg Phe Ser

50 55
ser Gly Ser Gly Thr Asp Phe Thr Leu Thr ITe Ser Ser Leu lLeu Pro
65 70 75 80
Glu Asp Phe Ala ggr Tyr Tyr Cys Gin Sgn val val Trp Arg gro Phe
5
Thr phe Gly GIn Gly Thr Lys val Glu Ile Lys Arg val Glu Pro Lys
100 105 110
Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
115 120 125
teu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
130 135 140
Leu Met Ile Ser Arg Thr Pro Glu val Thr cys val val val Asp val
145 150 155 160
Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val asp Gly val
165 170 175
G¢lu val His Asn Ala Lys Thr Lys Pro Arg Glu GTu Gln Tyr Asn Ser
180 185 190
thr Tyr Arg val val ser val Leu Thr val Leu His GIn Asp Trp Leu

195 200 205
Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn 5%3 Ala Leu Pro Ala

210 215
pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro
225 230 235 240

GIn val Tyr Thr teu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn GIn

245 250 255

val Ser Leu Thr Cys teu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala

260 265 270
val 6lu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr
275 280 285
Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
290 295 300

Thr val Asp Lys Ser Arg Trp GIn Gin Gly Asn val Phe Ser Cys ser

310 315 320

305
val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser
325 330 335

Leu Ser Pro Gly Lys
340

Gly

ser Cys

<210> 60
<211> 329
<212> PRT
<213> Artificial Seguence

16




Leu Pro Ala Arg Qu Pro 115 Lys Asn G n 130 Asp Ile Ala 145 Lys Thr Thr ser
Lys Leu Ser cys Ser 195 ser Leu Ser 210 Leu Ay Ay Pro Ser Val Phe Leu
Phe Pro Pro Lys Pro 51015 Leu Met Ile ser Arg Thr Pro Gu Val Thr Cys Va
Val %%%30 ser HHs Qu Asp Pro Gu Val Lys Phe Asn Trp Tyr val 4045 du Val
Hi's 3@®MmﬁHdWMHQAm(HUGanS&me'WrNgvm\m Ser
Xal b;%ogh&)X2l Leu E:S Gn 707580 Asn Gy Lys Qu Tyr Lys Cys
ys el n 8 P T Iyl Lys Ala Lys 4
Gn S Ibﬁlld%lfby%gﬂ %é'l \?%S?’ﬁ“rh'{’BL%‘p5%)%5%%&?&%?@)%@?Glﬁ Leu Th¥ Y
120125 Valr Sy oy ThArATEY ST ew Gl Ly Ll JaPheySTYEP g Bt

Pro Asn Ser Gly Ala Leu Thr Ser Gly

35 45
Thr Leu

val Thr val

Pro Glu Ser Trp
40

Gly Tyr Ser Leu
60

Gly

val Leu GIn Ser Ser

55
Pro

His phe Pro Ala

50
Ser

val

Gin Thr

Tyr
80

Arg

Leu Thr
75

Thr

val ser Sser ser

70
His

val val Thr

ser
65

ITe Lys

95
Cys

Asn val Asp

g0
His

ASN Lys Pro Ser Lys

85
Ser

cys Asn-val

Pro Pro
110

Pro

Thr Pro

Thr Cys
105

ser

Pro Lys Cys Asp Lys

100
lLeu

val Glu

Phe Pro Lys
125

val

Pro val Phe Leu

120
Ser

Glu Leu Gly Gly

115
ASp

Ala Pro

Thr val

Glu Cys
140

Lys

Thr Pro

Ile Arg
135

Glu

Thr Leu Met

Pro Lys

130

val ASn

Phe Trp

val
155

Thr

ASp Pro Glu TYr
160
Glu

His
150
val

val Asp val Ser

145
val

Glu
175
Leu

Ala Lys Lys Pro Arg

170
ser

Glu His Asn
165

Thr

Asp Gly val

val His
190

Ser

val Leu Thr

val
185
Tyr

ser Tyr Arg val

180
Leu

Asn

Gln Tyr

val Asn Lys
205

Ala

Glu Lys Cys Lys

200
Lys

Trp Asn Gly Lys

195
Pro

Gln Asp

Lys Gly GIn

Glu

Ile Ser Lys
220

Ser

Glu Thr
215

Tyr

Leu Ala pPro Ile

210
Arg

Ala
Met
240
Pro

Pro Arg Glu
235

val

val Thr Leu Pro

230
ser

clu Pro GIn

Pro
225

Thr Phe

TYyr
255

Asn

Leu Gly
250

Asn

val Leu Thr Cys Lys

245
val

Lys Asn Gln

Glu Asn
270

Phe

GIn Pro

ser Gly
265

Asp

Ata Glu Trp Glu

260
Thr

ser Asp Ile

Phe Leu

ser
285
GIn

Leu Ser Asp Gly

280
Lys

Thr Pro Pro val

275
Lys

Tyr Lys

GIn Gly Asn val

300
Asn

Thr val Asp Ser Arg Trp

295
His

ser Leu
290

ser

TYr
Gln
320

His His Tyr Thr

315

Met Glu Ala Leu

310
Ser

phe Cys Ser val

305

Lys Gly

Leu Pro Lys

325

Ser Leu ser

<210> 61
<211> 1044

<212> DNA =~
<213> artificial Sequence

<220>
<223> synthesized construct

<400> 61

atggcgagca
gatcgtgtga
cagcagaaac
ggcgtgeega
-agcctgetge
acctttggcce
acccacacgt
tttccgeega
gtggtggaty
gaagtgcata
gtgagcgtgce
gtgtctaaca

ccgatattca
ccattaccty
cgggcaaagce
gccgttttag
cggaagattt
agggcaccaa
gcecgeegtg
aaccgaaaga
tgagccatga
acgcgaaaac
tgaccgtgct
aagcgcetgec

gatgacccag
ccgtgegage
gccgadaactg
cggcagcggt
tgcgacctat
agtggaaatt
tccggegeeg
taccctgatg
agatccggaa
caaaccgcegt
gcatcaggat
ggcgccgatt

agcccgagca
caggcgattg
ctgatttata
agcggcaccg
tattgccage
aaacgcgtgg
gaactgctgg
attagccgta
gtgaaattca
gaagaacagt
tggctgaacg
gaaaaaacca
17

gcctgagege
atagctatct
gcgcgageaa
attttaccct
aggtggtgty
aaccgaaaag
gtggcccgag
ccccggaagt
actggtatgt
ataacagcac
gcaaagaata
tcagcaaagc

gagcgtgggt
gcattggtat
cctggaaacc
gaccattagc
gcgtcegttt
cagcgataaa
cgtgtttctg
gacctgcegtg
ggatggcgtg
ctatcgtgtg
caaatgcaaa
gaaaggccag

50

120
180
240
300
360
420
480
540
600
660
720




135140 val Gu Trp Qu ser Asn Gy Gn Pro Qu Asn Asn T

yr
150155160 Pro Pro Val Leu Asp Ser Asp Gy Ser Phe Phe Leu Tyr 165170175 Thr
Val Asp Lys Ser Arg Trp Gn Gn @y Asn Val phe 180185190 val Met His Gt

Ala Ley H I¥5 HREc @Ry Lotgag@dRg S doanctBar Cramabiyad ¥80215 <210
64 <2 ﬁa Jgg%g g¥%h3zg g %fnactcegagsg mcecggzzwaamgﬁ the5| zed ”
const agu:;ra igcm:aaa/mamwrtaa@ﬂsaqgf@g? tg-ga | euci ne or
i sol egmtrtéttw gigg éf“%@cggagr;ﬂ%%]%gtgg agati Hace éé gé»llﬂ)chNT <222> 6
<223> § no aci d ot her than cystel nel044 is

ccC
pr ef eF B |s serl ne <400> 64 xaa Qu Pro Lys Ser Xaa Asp Lys Th '
r- H's
Thr CyzstoBr62 Pro Cys Pro 151015 Ala <210> 65 <211> 12 <212> IgRTy<213>

Arti fFZ:l]aI 3@quence

<213> Artificial Sequence

<220> .
<223> Synthesized construct

<400> 62
vet Ala Ser Thr Asp Ile GIn Met Thr gln ser Pro ser Ser Egu Ser
5 0

1
aAla ser val Gly Asp Arg val Thr Ile Thr Cys Arg Ala ggr Gln Ala

20 25
Ile Asp Ser Tyr Leu His Trp Tyr GIn GIn Lys Pro ggy Lys Ala Pro

35 40
Lys Leu Leu ITe Tyr Ser Ala Ser Asn Leu Glu Thr Gly val Pro ser

50 55
Arg Phe ser Gly ser Gly Ser Gly Thr Asp ;ge Thr Leu Thr Ile ggr

65 70
Ser Leu Leu Pro Glu Asp Phe Ala Thr Tyr Tyr Cys GIn Gln g§1 val

85 a0

Trp Arg Pro Phe Thr Phe Gly GIn Gly Thr Lys val Glu Ile Lys Arg

100 105 110

val Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro
115 120 125

Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe igg Phe Pro Pro Lys

130 135
pro Lys Asp Thr Leu Met Ile Ser Arg Thr igg Glu val Thr Cys-Vgg
1

145 150
val val Asp val Ser His Glu Asp Pro Giu val Lys Phe Asn Trp Tyr

165 170 175
val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
180 185 190
cln Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr val Leu His
195 200 205
Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys
210 215 220
Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn
225 230 235 240
Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu
245 250 255
Thr Lys Asn GIn val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro
260 265 270
ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn
275 280 285
Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe pPhe Leu
290 295 300
Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp ¢In Gln Gly Asn val
305 310 315 320
Phe ser cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr Glin
325 330 335
Ser Leu Ser pro Gly Lys Ala Ala Ala val Asp His His
340 345 350
His His His His )
355

Cys Pro

Lys Ser Leu

<210> 63
<211> 216

<212> PRT
<213> CH2/CH3 domain sequence fTrom Swissprot INSERT

18




<220> <223> synt hesi zed construct <400> 65 Thr Lys Val Qu lle Lys Arg Val
GQu Pro Lys ser 1510 <210> 66 <211> 11 <212> PRT <213> Honop Sapi ens <400>
66 Thr Lys Val Asp Lys Arg Val Qu Pro Lys ser 1510 <210> 67 <211> 11 <212>
PRT <213> Artificial Sequence <220> <223> Synt hesi zed construct <400> 67
Thr Lygpodak3Gu Ile Lys Arg Gu Pro Lys Ser 1510 <210> 68 <211> 324 <212>
DNA <@ABmldrtédf iLei adlySehyuene see2m)>Pi@ 312y RiPRRdIrPeldScBA%t ruct <400> 68

ct gt aght ct tagt aaig? c c%;%gx hcag L Cl@aaR g5Ft ggtt cc
act gg'g‘fst:&épcﬂ%g §e ]g%t %%‘:{:1%3 ggg&'g ca%Ict ag gat ggt gat acctttagtt
aggt agga@ap ckAgkanctia cluagss aroaclaceat giystRhegAsmdrpghr ¥gtc gacagacgta

t caat aaat g c3ft aggct ca aagt gadfgt caacacacc Acat cctct t gat
zy d‘ﬁﬁbg?‘éd’@& 'ﬂ;"égg%}igggd_ys ALE Lys 600 Fg ghcclet fpaccatgg
val

acgt t&%:ag
Tyr Asn Ser Thr Tyr Arg val ser val Leu Thr val teu His Gln
70 75 80

65
Asp Trp Leu Asn ggy Lys Glu Tyr Lys ggs Lys val Ser Asn ;gs Ala
Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GlIn Pro
100 105 110
Arg Glu Pro Gin val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr
115 120 125
Lys Asn Gin val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser
130 135 140 '

Asp Ile Ala val Glu Trp Glu Ser Asn Gly GlIn Pro Glu Asn Asn Tyr
155 160

145 150
Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
165 170 175
ser Lys Leu Thr val Asp Lys Ser Arg Trp Gin Gin GTy Asn val Phe
180 185 ) 190
Ser Cys ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
195 200 205
ser Leu Ser Leu Ser Pro Gly Lys
210 215

<210> 64
<211> 17

<212> PRT .
<213> Artificial Sequence

<220> .
<223> Synthesized construct

<220>
<221> VARIANT

<222> 1 . . ) ) . )
<223> Xaa = X is valine, leucine or isoleucine. It 1s

preferred that X is valine. -

<220>
<221> VARIANT

<222> © . i .
<273> Xaa = X is absent or an amino acid other than

cysteine. It is preferred by X is serine.

<400> 64 .

Xaa Glu Pro Lys Ser Xaa Asp Lys Thr His Thr Cys Pro Pro Cys Pro
1 5 10 15

Ala

<210> 65
<211> 12
<212> PRT
<213> Artificial Seguence

<220>
<223> synthesized construct

<400> 65
Thr Lys val Glu Ile Lys Arg val Glu igo Lys ser
1 5

19




<210> 66
<211> 11
<212> PRT

<213> Homo Sapiens

<400> 66

Thr Lys val Asp Lys Arg val G1u Pro Lys Ser
1 5 10

<210> 67
<211> 11
<212> PRT

<213> Artificial Sequence

<220>

<223> synthesized construct

<400> 67

Thr Lys val Glu Ige Lys Arg Glu Pro Lys Ser
10

<210> 68
<211> 324
<212> DNA

<213> Artificial Sequence

<220>

<223> synthesized construct

<400> 68

ctgtaggtct
tagtgaacgg
ccctttcggg
gcaaagtcac
ctictaaaac
ccctggttcc

actgggtcag
ccecgttecagt
gattcgagga
cgtcacctag
gatgcatgat
acctttagtt

aggtaggaga
ctcgtaacta
ctagatatca
accctgtcta
gacagtigtc
tgcc

ggzacagt gg 60 cgtctttggt 120 ccagggtagt 180 agacgttgga 240 caagccggtt 300

gacagacgta gacatcctct ggcacagtgg 60
tcaataaatg taaccatggt cgtctttggt 120
cgtaggctca acgtttcacc ccagggtagt 180
aagtgagagt ggtagtcgtc agacgttgga 240
caacacaccg caggaaaatg caagccggtt 300

20

324




