Engi neered anti bodies with New Wrld primate framework

regions FIELD OF THE | NVENTI ON The present invention
woeb@tss2i 0 an anti body or anti gen-bi ndi ng por PCOMAU2006/001166

t hereof having a variable region conprising at |east

two conplenmentarity determ ning regions (CDRs) and at

| east three framework regions. The framework regions

are, or are derived from New Wrld prinate framework

regions, and al |east one of the CDRs is either a

modi éHﬁ\ﬁERRWAWééDFEs MATA NEW WORRD PRIVETE WECGIONS

pri mate CDR BACKGROUND OF THE | NVENTI ON Anti bodi es

(i mmunogl obulins) play an inportant role in the immune

system of a mammal . They arc produced by plasma cells

whi ch have devel oped from precursor B cells.

ﬁﬁf_b%ﬂﬁ-ﬁg |ﬁ9Eﬁ'r Nof two identical |ight polypepti de

alns and two identical heavy pol ypeptide chains

’fAhA% gteﬁen? N nt#(m ]u,r]]&ex tg ¥ clqm%H L{tjgﬁdg% '&Megﬁ' bm-(mtg gl:ngo gp{hereofh

vaKEhge atﬁwet Pfédlﬁzéaworbwgwﬁg“ a5 eﬁé\%"mﬁt?me&‘éw &etergt"%
regiorc(§SIH) eequeltae imdoh kst thearfsingwerkaf giensc whrgtinpttlcahate CDR is
‘M@J\# ﬁ*&l‘l@ pfn%g.b bR, ThEo MY us@dt tRe inBBdhr Gﬁtﬁg@ﬁlb{nbﬁﬁg portion
LPCI‘GOf 11’1 9&%“}1]%(?18?&9%%5‘ Ih%&héry W t hl n eaCh vari abl er egl on

ypervariability or conplenentarity
whi ch are flanked by nore
%{%Emr‘?éid. ohnls e'fg'erred to as framsvvork regi ons

F b FRE PR il Fabut B b GRS A
Thel ererresscediyalanmp a¢llyiviich hyverdextiensd SEFHENPSOTE 688t he
ReRvificodddsikiog o idbaics Sightgelypéaitie cadg ebdisvo idamtieal heavy

trdc ChABWféR «Ir@jog?%@ 1524 @i‘é}tﬁh@e grhlé@se‘l‘m B sh@Rake referred to

igfeg%ﬁqpé é)vq'\gt?d«glhghéﬂ}mrx ?]cptlttﬁ.ﬁ Jv’% cha% %lis %aﬁ{ml‘lg m%o&)e?m, aﬂJha or

epaiine fipeh chpis °P‘é$‘fb%ﬁ§|cbll'b@“f el Vi “(‘?l‘?dﬁ@@bl %rvatﬁbtraw o1} §iy S
iaachiibbey iefshetlicy. Wihdtdadneriolile tdyen artrodady! hypdrvaelbdite or

éo%tpqi:?x{EHJaﬁ[}%Ierrhhﬁg'i ms &tma;l hich @R f%koratt@mtoqsar@a
antl

15gio rg%Xf:«gté) ﬁ gmm(r:w eéu;tolnsé | Vevzlitguet %g vamg)tlty reglgn 'trtc ltl{ %ﬁ&gd
fryolraeroiesk waiens: noI ogy has facilitated the production

of nonocl onal antibodies of a particular specificity.
Ayiogias #ry bifengtenahipblecudtsnthe Napraninal rarisblc geamani divasthe heavy
dhdny JRBidS &s@ it gdtier and dphoitk @snhav gcizedna tree aliradhsioml

Whiah \@Hltdtm@)fm\’@[;ahﬁ:ma?e[ﬁt%ﬂ, &ﬂhé&%@é&%ﬁ afdil@N TR onstant

%gléﬁ g grggo i ﬁ%sggns]&?r% ;Erﬁgm%cﬂ ﬁ%rumrirdt 9e Xxd%ﬁ& e%fteﬁgr htm.twns of
i eitihedy el rdyp itiomplomsnigiininen @t‘f@&rﬁwaet Bhapesiois '*BFh‘tdhe
{peeBhak ettty boadyggeang ot drgvikjte gtaoule falasdt i ons
associated with the human constant region. The
ﬂtt:tcieb@wnaﬁt mbmmuaﬁdolbgy 12X PERISSIAQR: prixuatidyas tnoasdidnal

Add 8{7 93' Jid g rﬁ&ul@é@&icﬁ | : a@tg? Sgﬁr@ﬁ({lcmgﬁ Qt@fmﬁt%@hndm

s. Such chineric
gnt' Ogtsgém'gnax%ew%g&s% eI ST Ay DRUEK Hion

i?ﬂ@ﬁﬂ'&%é@"b‘i)e TIRUSCEGRARNE AT rhinef tvith apibrdngamptant RFERL Spquences
aoh ktleodmes gaome.debe dhiresricahlitodics evbitiitthrelindiperapyteriitichol te

SRR tobseanl 5&9 dAna Bhe ckt&tm&oﬂgﬁrhss%bhgﬁg $A18 ehethliAkn SoupE
m)noclné thaclgcs S1e Pro prod%cc %Sx]g&%%%% nrreg ho, ? e@ blagmdmu for cxample

thwe Hgmaiar Qyasy gptip) ﬁﬁ%w%pkcealbr@%et'h@rﬁ%é&r es
fromAd Wrld primtes (rhesus nonkeys and

chi npanzees) it has been postul ated that these

non- human prinmate anti bodies will be tolerated in
humans because they are structurally simlar to human
anti bodies (Ehrlich PHel td,, din Chetn., 1988, 34:9
1681-1 688). Furthernore, because human anti bodi es arc
non-i nmunogeni ¢ i n Rhesus nonkeys (Ehrich PH et alt
warldona 1987 6 151 60) |t |s Ilkely that the

o o o o o . g



prinordi al sequences were predicted, by the inventors,

to be free of certain helper T cell epitopes that
wowurdigsarve evol ved nore recently. Accordi ngl yPETIAE2006/001166

first aspect the present invention provides an

anti body or antigen-binding portion thereof having a

vari abl e region conprising at. |east two

conpl ementarity dctepnining regions (CDRs) and at

| east three framework regiops, wherein the

framewor kregi ons are, or aré derived from New Wrld

primate framework regions, and wherein at | east one of

the CDRs is a non-New Wrld primlLe CDR In a second

[BPeainerid HigbodseRtd K (ed it Iasn fhepHay oG At bhtthabies to these

: cgﬁgltﬁglw%mggs g%@mt ﬁtcgﬂtm %ta‘zﬁ%r\é%t elrigettgh Qg%gtg@clcng
gt "tcﬁeé %’rdég’értff‘“ v@ﬂtﬁuﬁﬂ"’“"g@fé@%@}’mwﬂ%"éﬂdeﬁﬁe or nore

ﬁharnaceutlcall accept abl e. exci pi ept (s)

has besprspagesteq Hwéwmfl Fpnopdonatntibpdies « t*rﬁ%@?ﬁtﬁddﬁ b&#bvi des

5  ifproveinent use nofuseanorgpiondd @mi;bodms fon tr \gerhubiam theragy. Foorh work
ddne tvﬂmtmt%dttheorp bﬁﬁWBIId pi ey (HQ:QUS' | RonReydiaA@ RS bAnGees) it hds

l%@rp Posf:u?"txj:dotp % thebe rgo%th%l Ptgmﬂg aﬁrjma )Fg e&tlﬁ%%&emﬁa glqlule%)

‘teﬁ‘é‘“‘bt"ébé%fﬁt“‘f‘ﬁ\?‘éﬁtst“a[f T iRy é‘é“ hétd’ﬁetﬁ%tﬂ:ht* Bret gl é“g’t‘t“ﬁ g
plirseasencgiong jagithrodies for frariwchenpys €lin Eyerh@ﬁ@rpg 1681-1688 (1988)).
10 AdNbhcared, batati hiRaraniRBEmRe a%ﬁﬁﬁmm@é@ﬁﬁ lih Bhdd@ monkeys (Ehrich

ﬁ? J?' ﬁﬁe@ﬂé IH&IICE?I‘G%#E)%SC U:p}lnﬁﬁ{)lg ngcc[? Sr?\,q)f thhﬁﬁx?ﬁ&’r)n%ﬁa

ective
ARG ek a%*s%m IbisdRF et o pepes  avo twpliable and
tph@mmmb@;hﬁswall be wrnposiunpgemicti byreo®) These wiehastpnplpatibodies are
@btied 6 ¢ yyRionid doffificte®bNBERG 1yRPhhidyeR té DRneelx dbues
15 l@Nﬁﬂ%lJ a further aspect of the invention is
prOV|J the use of the antibodies and antigen

P}B 5] %5}" tz%%: Fose? @ﬁimeptfe {m%ggddcsawqgc dj }E%?ﬁlﬁ% i Zﬂmse antibodics

FERFeat pale asfmalc AR O ISLpHd Bepkay rnvi Lh gq@stant region of
atamuh ac thimpaneéc atipelgdi Oagelthe ddyantagge suggestddan thisafermpert for

Bbse dbRGRASI $ht,Qlf)1l1@1 15 LAKQELRYicd irSOIdRE:Sd ASnId @SS hirk@fhmtigons
20 \Ol%[}ﬂng lqu 'pn %{tntchlg&'@m V@%?‘%Jhewﬁ{ragn?gméeﬁtr%c% élk L\ %@use host.

prOV|des a gne

1@&% P\%elg pnm?tgs ngmfr)not{c} P?'lrt] nthkhn(?i1 eocr)n\fmx\é\e'hit?edbt?ﬁ epccxcw c mlaonl%r
‘BWE‘?dg'é‘r‘? lysp ﬁ“dltih‘?j ih QV@B‘F’C@&W idag qufélﬁfz@a#@gaowt of
mampsatsindgangding. ElstCebidae oonbdsereembiae mynkehe tig mminkeyn gpider
ﬁl&gde? %aﬁ%%aﬁe adaguchin, L@@, sdiddl Si8hifd BWEMBIKSy LROhORSw ler
55 mmiteln t CD&S are sel ected such that the ant i body
or a%tlgen b|nd|ng portlon binds to the cell surface
en. or. to erw.se
BRAPRaT e R apier s Mo BN R 6 1 Fivolingien®
¢ifferen ltf TPE It hle e m&rlwdla%ﬁaa@étrh upfam itigg e be £empRgted, but are
dulfetea0f siaslade Semai edhdve maibodismymbe i B@danvinti @it so that the

ddsmo%@ﬁdtg ekt .%nlr']bﬁté Ing%gxrﬁglgifg?sg%rﬁg Hm?rﬁéu% Wato—dcﬁved
30 gé%ﬂ?‘&d“ﬂ%@% ﬂﬁﬂ Further the antlbodles and

ant i gen blndlng ortions thereof, as well as the

BRep ratdios havar ‘E&‘Fﬁ‘é"éﬁ Y GwECSseH dmprpezlobalin bravychapagpertoire
dfetreel'ailitfely jobenumenhoset (tinddudimgbod <" gt Cleacwentionntihe
HEbRGRE ﬁﬁrﬁurﬁigﬁ;ﬁulﬁﬁ@@lm@ﬁe@ﬂoﬁe inihé RES Wrrlaehins@1 OatidchyOr
clearly indicated by the context. BRI EF DESCRI PTI ON OF
THE FI GURES Figure 1 denonstrates the binding of AB138
to rat MOG present in rat spinal cord |lysate (lane 2)
and not to CHOKI SV lysate (laiic 3). Lane 1 contains
nol ecul ar wei ght markers. Figure 2 denonstrates the

| ack of non-specific binding of an anti-TNFa

nonocl onal anti body |Io the sane sanple of rat MOG
present in rat spinal cord |ysate (lane 2) and CHOKI SV
| ysate (I ane 3) Lane 1 contalns nDIecuIar MEIght

e Y 4 "
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VH VH VH VH, VLzZVLzZVLZVL, VH VH VH, VL, VHWI/VL or
VH VLZVL/ VL), or higher order hetero- or
whoromdeki mers. Mul tinerisation can increase tbPer/AU2006/001166
strength of antigenbindi ng, wherein the strength of
binding is related to the sum of the binding
affinities of the nmultiple binding sites. For exanpl e,
the invention provides a domain anti body wherein the
domai n antibody is linked te at |east one further
domai n anti body. Each dAb may bind to the sanme or
different antigens. The dAb nultinmers may further
conprise one or nore dAbs which are |inked and wherein
Jasaloh. mpmbgamelises 200 1a SAPF T-a¢3nix AtV gulraroups wete-idgptifigd widch
qhdv@amd.sghi da G4l 6 S3Gocher- @l dcepho ibialugRe 0BV @odritegpm@s'l'he
se a

SRk %ﬁh%?%rg Ay Lt

dafﬁ%“'"'g B Yahefsiegiee "%‘é@g tpREVER Gnge 2’6%5&' 3819
| @P@‘Fﬁ@@@@ &m@msmmwcmcu he-narme B¢ Woddharitiess andthgmans.

i ncorporated by reference herein inits entirety. The
INewinatiledjer | mat e franmewor k regi on sequence i s
preferably froma New Wrld primate selected fromthe
IgiaLHand Bedids ST A Greafmdnahsrbmeing unitsamfach qas he sqatéd isalg antibody

f%@ﬁg&s add Jogre%%ﬁxm i htsi@fcgfspn&%erm%m& RNkt (Vo)
o & Phlisr s Do e P Poie i e B Py [

KDReOr it th'eﬂ“ﬂtle“‘b\kﬂcéﬁbtﬁrfemﬂﬁl‘%fj}’ c antibody or

antigen-binding portion thereof binds, is peptide,
Imenedibuliv Hels ehrjatrag refergd (o pithst kinpa of lagbdp light chains and the
hgdvy Chdih{xsGatnaVail, e ies, alpkd @epeldnf TiWafiable region gives the

ahERY bis &%&ﬁ@df“\ﬁ&‘hu@ Blch Q%b!crl%xb&ghg Q:ch/ﬂE G H}B&UD{ Mﬁ’i%%, 0

B o B e pter b caathg oalgnd (GONS i i o

TRQSE RGPS 8, LegiPNSARETTesiA 4 hyrodwasireRin B Y tifraivh light and hoavy
chiih vanriredigh G Sea¥DRorand iaofelesvdirbedgivdéi. ng CD3, CD4,
CD25, CD40, CD49d, MHC class |, MMC class p, GMCSF
Th Bdn@kdt &6 @hvéhtiondl bnilbodied, obh@n adtlbodids ard el Sxprebdiabacaal,

%ﬁ%ﬂﬂmﬁg‘m %fl )%?SPFrﬁéjsén‘Pku%ﬁe@nél&% 58]t mbmplélwi%mw
ek apiset Hﬂapfﬁkﬂ‘ﬂﬁ‘éuﬁéﬁnﬁ%gﬁﬁ‘ﬁb@r‘? Ip Fiepisal e domgin

a@morib‘-s cibielueed :EBbEildiGDEe:k (CDBe thepasutio prodmaasich pymultiple
t@pdting @Am &N BibodicAE vhidiyd okdtes coftimtiiR kel 8; m@t Oiiidble domains
BhRGh Blo Hindl RepRek R QG Sk ekl et ay
ég fbr eregg%gn§H%§|ng eot axi U, t{%% }%%¥g%?ﬂ%’
esy a“WEGF NGF and their receptors an anti gen

|nvoI rvous system di seases or
Wé&dgkof#iﬁe'ﬁf}[ﬁﬁb'ﬁﬁam oid and prions, an antigen
of non- human ori gin such as nicrobial, nanoblal or
Tpp P%FCHEW'F%FIEAVS oung ghuh ey ﬁ”@l‘}ﬁﬁ@“’? B”é’b‘ld? ateh gpurce of .
bindirgidbmains for amﬁmpnemgamm aFranggnf ntigenstioshiding hath beigersak e

PRRS e r&dthsi mgmmw mg e&lﬁargte; %fw&h hﬁ@gﬂ mdaRi We.tﬂyprﬁﬁaei it
:%me%% ﬁi:w of) pnrrh%%a{ec&emes 1ellzllmFJce Xétf]y gow 1ér&nunogemuty

igbpaneD4) by acting wilh conplement, or killer cells
(eg. NKcells) or is active as a cytotoxic agent or to
e afieasPect fhepeqsens inviitiod ipriyidgya ehipericpaghady ooan antigen-binding
pbeivh (Hatdof, eScleinahogitigal-biadihg Mirtioh piides afledsg@lo. 1t s

al so preferred that the sequence of at |east one
framework region is nodified to i ncrease binding or
potency or to decrease predicted,imunogenicity in
humans. An increase in binding or potency or a
decrease in predicted i munogenicity in humans of an
anti body or antigen-binding portion of the invention
is relative to an antibody or antigen binding portion
in which the framework region is unnodifi ed In other
enbodi ments the sequence of one or nore of | he CDRs
are nDdlfled to |ncrease blndlng or potency or to

o -




It is preferred that the anti body or antigen-bi nding
portion thereof according to the present invention has
w@e@diocdeed | ow i rnmunogenicily in a human host PCBXU2d06801166
i munugei icily” it is neant that the anti body does
not raise an anti body response in at |east the
maj ority of individuals receiving the anti body of
sufficient magnitude to reduce the effectiveness of
conti nued adm ni stration of the antibody for a
sufficient linme to achieve fherapeutlc efficacy. The
| evel of inmmunogenicity in humans may predicted using
(lie MHC class Il binding prediction program Propred

(mrn&ndni Nl oth B 16 8Shs I(@bkﬁﬁﬁ@veés@ﬁ%rreﬁiwuel B8oR, Wrcin

esho val alleles. Oher
Atqg'xstsone C&i) 15 dﬁ%w%orpelﬁﬁwsdé déDﬁcl ude: Ran K pep
//b|

rd. ed /Tools/r i bas
Rég Bt BEPIeBpR SRR oSt e PRI taubah
aded ah artiogeding peiomihkwety fhe snojtior Iwrcmmrm dulcting ¢ DR
5  freducestansmibedysyaaiblpepioh daspRigdl Ri®tvd ODRE il ot RadViieec
F‘rhxﬁéﬁ)ri{ lﬂcgﬁvlnl @ld‘?&ﬂ&h@t 1 Bhiea REGRY Mg mdﬁ%%ﬂggﬂe ctteﬁlﬁx be of low

i,on, ative to t start
}%‘T‘g‘é’é?“g #rw&‘f‘ebﬁr““ﬁﬁwl?ﬁ}"ﬁé%éf“m (2004) and t he
predi ction of inmmunogenicity, Drug D scov Today, 9(2):
82- 90). Functional analysis of MHC class Il binding
barrchied peaefidheracthdsiiugien eomapriserghoster df appiarys pephinbes

10 cafbesgadi ng to the protein of interest and testing
these for their ability to evoke T cell activation (T

GEYet arhR} dsh@ Ak ipRRer@mSa¥ibn 9fov@b$pér@ﬁ&1o@nﬁ&m9 b¥ srr anti ntigen-

&ﬁm 9&%@2@%}%@5@% ﬁ}éo@ﬁg gég lﬁggcggﬁm,ﬁﬁm?ﬁ bR

n rel

Iﬁ) a (url%cr a?pcul tm: mvT:(nuon Bmvmlus Imnmlu{:\ﬁm oK c{)ﬁxgoqzlm&lljzgwgréwzﬁan

I'ons
Ffﬁféh KWWl 9t dhepniibagy 8T ftigeretiBfire pasgenoherpdf sggordngtd tfer om
15 pleennatdnien, seghencié a fiuphcalticylltdepehrgepictior Hillse.
made to increase binding such as described in US
Rat @ilitturier aspech 8 19%t1@fhdoﬂ&s2&ﬁ8@n&3 964 mabody@r BRIEHECBinding
srﬁsh fa&e@t okﬁi&lﬁ%&% mvemu 1d Daild sd'gﬂla%nt Bf mecQ#%An Hgen

ude e result in t
?%te W{hj qnmuﬁfg?%é ??%W%@brk reglons present in the
ar @ egﬁ elng j dent | cal g unmgn franemor
b e Bisamadt Mo RS g PEier S oo of disorder
20 eherasteriscd i hpmarFI F-ouagtiinime iman| spbjent leogonsing 4 ldmnastcrmg to
st inas@BBiredt he efitdEseihoinnvrerthingsic Qﬁnﬂ%ﬂﬂ @8deferibed hercin,
e |
o "fﬁﬁ"g‘%mw cfbeslioR fefEB" 3 A P i R o il 98 B
e?& 6%1H Wher ei n Lhe anti body or antigen-binding

ngéeskﬁégﬁghﬁ$% rlab regi on conprising at
enni ni ng regi ons (CDRs)

and al least three franemprk regi o wherein the CDRs

25 Beuredafegopaaics thehindmgof ﬁﬁéi*%twtg\é@y PERsons it g inaksiortiven
oet2) anl ot wwd S0 SVNigsate(liine SUrifaac & c@urtinsgaNedlar voightBurkers,
cytoki ne. As used herein the term "desi gned" neans the
New Worl d primate CDRs have been sel ected using the
epitope inprinting nmethods described in Hoogenb<om et
ah, PCT Publication No. WO 93/06213 and Jespers et al
Bl O TECHNOLO GY Vol 12 1994, pp 899-903 which are
hereby incorporated in their entirety. The anti body
libraries used in this nethod are preferably scFv
libraries prepared and screened as described in
McCafferty et al , PCT Publication No, WO 92/01 047,
McCafferty et "/., 1990, Nature, 348:552-554; and
Giffiths etah, 1993, EMBO J, 12:725-734 which are
hereby incorporated by reference in their entirety,
For exanpl e, once initial human Vi, and VH segnments
are selected, "mx and match" experinents, in which
dlfferent palrs of the |n|t|aIIy selected VLand Vn

. o | e— o~ ] " Y Y, 1
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Synthetic repertoires of imunoglobulin variable
domai ns are prepared by artificially introducing

waleoensickly into a cloned variabl e domai n. Suchpeaf/AURI06H01166

maturation techniques wll be famliar to persons
skilled in the art such as those described by R A
Irving et id., 2001, Journal of Inmunol ogi cal Methods,
248, 31-45. The variable region, or a CDR thereof, of
a New World primate anti body gene may be cl oned by
providing nucleic acid eg. cDNA, providing a primer
conpl enentary to the cDNA sequence encoding a 5

| eader sequence of an anti body gene, contacting that
FiEDNAZ devabnsibates st Iagrot mon-pRseific 2inHipls of #h g Rmapglonal
aRiBRky fo)ha@mb BanREOMAuE MODNBeue én Augiel cordbiste Saedd g

(‘t}Eﬁ(l\é@rly%@ (ﬁgg 29130 { QJnm%Jl@thP% findriis New Wor | d

et e’ ant1 body gene. In view of e teaching of the
rﬁ%& g'}ig eC' L gﬁ:o?tdc'nﬁah anutbow }rm%l ?cu@ﬁﬁrn‘ﬁglla&fcﬁseé Xrllbs r(]boi'h

stramely)- Fﬁéwc’%‘ﬁtl"ﬂ‘ diphree OVEP’P %‘B’I e qu %§é A May be
intheithgalke GIDRE bt iodisatédin thelezugr LMR2geidfes mo wldM@delb\Md@lﬂmc
pri mate sequences, in particular, CDR sequences using
Fhaed & heqeeanddignant of e horhduasibodorcaranpjuencc ¥gh a panel
C%@ Rbor ||n’éte§.§§w9]agmﬁﬁ§£53uhﬁ SeqiBich ofr@d JSHng Al Iy

PR A PR SRy i bRz R n%# L& ol et i n

t he” non parent anti body and

con gﬁﬁ? onor i munogl obul i n
'gkaﬁﬁﬁgwgﬁﬂﬁsgg? thgﬁ%ﬁ”gan |nnunoglobulln
United Stal.es publica tlon(ﬂ 2003 8649 des Sar 2 3mg
IR8 AFAPEA LIPS HE R POV e APTRGET GRPP I ADGE T ET T e

pohiomgicioof, aieichobie ewwebmﬁnapwgowmp@w ateﬁe*éwq r om a
(,'891 h,]‘hUHﬁ‘i'ty aa&mbmdy rogids fOmryanD kikeSetite fraaswak rdpiome wherein
g&g?ﬁgh h dYsiyaQ cganoni cal CDR structure
e non u

n anti body in conparison to

I ﬁ %’%%%8 tha?trlle dﬂlf%%ﬂ ‘B&PR% ﬁé%?r%s p@lqéqu@ec(ﬁf{s Ruren framework

ectln

TR prgn Ltri %{WFR%‘&%%@&“‘FW ng mw?wg@awa ﬁ‘ﬁ?ﬁg‘w o
pAcfeablditwghymanti8se princi pl es can be applied to the
grafting of one or nore non-New Wrld primate CDRs

Tn Bb0e @niaithdddsrdf chepprdsera freeatbo athe drimerdy dntbidy of enfigombinding

pBlidn tQ;Rr §&&Hﬁ9§&§ Nmywbm ai 0B, i aRertch@ogevamiie

gf@?é' At h'?oﬂy g a&’g%mbﬁgd' " L%%iﬁen'%go%%n Nt r g,%ﬁd primae
By e ke RPN RS ﬂ& PRy AY SR THET RRPOrier 1 2 Now
watlaparaas CDRhe Kabat Dat abase of Sequences of Proteins
of I mmunol ogi cal ‘I nterest. The CDR sequence nmay be a
B Rt EbdANEnBIof ehe @Dt Mytitivd shefap feag oad New §Ycald primate CDR is
&Eﬁbﬁ%%@mce%mm 4 AR ARp@cceptor variable sequence
am

l1tar to persons skilled in the art of the

!?lr &%?%bodﬂ%{ SR Bl pre-éi\»:’rﬁ ie@hdok ’mctt%m%gmrlw dn.bl‘ﬁmgiﬁ afted

or varia I on se

Sl OIS eI L PELT RIS MR g g o
ieimng|femc adkmegionst dyeyndiatie secngehinw ot hamen Baagorprgions.
preferred nmethod of the present invention involves

I i @pligeetie shopodt thd privent iGRRAor that thmeauqmp@ofghamﬁgen DR

b i h AT U3, Mﬁjlh QU dﬁ"ﬁlﬂy fRGEI%A B Rddr BBlnpetive &6 bidtiien binding
s of annealing a

Ut a

%E?*%m%? oﬁﬁ ’n “ é%enc§d|ng a desired nutation
to a target reglon mhere it serves as a primer for
initiation of DNA synthesis in vitro, extending the
ol i gonucl eoti de by a .DNA polynerase to generate a
doubl e-stranded DNA that carries the desired nutation,
ang ligating and cloning the sequence into an
appropri ate expression vector (Sanbrook, Joseph; and
Davi dW Russell (2001). Ml ecular Coning: A
Laboratory Manual, 3rd ed., Cold Spring Harbor, NY.;
Col d Spring Harbor Laboratory Press) Stl|| further

T . r
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about 50 pM about 200 nMto about 50 pM and nore
preferably at |east about 100 nM o about 50 pM about

wQ@ BomMdeo1 about 50 pM about 10 nMto about 50P@EIVAUTIV6/001166

anti bodi es of the present invention are advantageous

i n human therapy because the |ikelihood of induction
of a human anti-antibody response wll be

reduced. Reconbi nant ati bodi ess produced according to
the invention that bind a target antigen can be
identified and isolated by Screening a conbinatoria

i mmunogl obulin library (e.g., a phage display library)
to isolate library nenbers that exhibit the desired
i icR@ iSRRG is GedbinsBREd bpddcicaah KRR/, PrF the bftibody or

) ..erI\i.eIN . r.i)'.
FERTR G Pl ARl W BER] B RARTEUREEE
WAH- P L R 25RYT AR GRS IR Segiredhg pajerey gEthe gpuibody or
atiperbloclimspoatie thged inchgle BaINos sy oS Vydmritn seugiplisation
z@&ﬁﬁlm@zai%ﬁc_?_ﬁﬁ’drﬁ%ﬁn PﬂA-@th&zlE@bdi‘ilphé}ﬁ Mﬁ’nﬂﬁ@iﬁuc%)elaﬁceﬂ (esRny
nvent.i o . - , has .been N
%@%f%*ﬁ%'%ne%swéﬁ%*%’@‘%?g%%@% fteocfi dﬁ*nc%%é%av@f ith senocyles
e Sas- Mt ActthpoiuHas ST oR0%etfd ARG Kamd Ys&r dehiNagee
TS5 Hi3RE aPP@sManichwal ¥ ianil ML miplerin hgrytihengrod etk rafs,
PReFBuCAprbanf PN Cleh@k, LXaMER, anBAIMaSRlingdbds., 1991,

,E}rb(gcp tl. Acad. Sci. USA, 88:7978-7982; C arkson et
PP £681 Nature, 352:624-628. Dower et al., PCT

o B R Saonllied 4 e e B S g it
bindng andfos roredsn Bredigld igmymppenicity7n hutgeper ad et al , 1991
Bi o/ Technol ogy, 9:1373. 1377, Garrard el al, PCT
Papeiherebetimar. at inst opy GOB sBience irmedified)to inctpggdmdpeeE .
Madnky amtioadh reige pradBid itﬁ@lbﬁ@_@.ﬁ&i_&ﬁfﬂ Auméasi fifis praferred that/ where
] mgll%ccglegée?va@éh?ig thodighd fi il n‘bht%c Rbwal orléﬁirﬁfl’t; €Ok

. 885, 793 a 589, :_Hawki et.al,. 1992, J
Wi S rndd e Rt 0 ark BB st o oo
ERPOYIY frid pritgatg 4 DB nqtiFgdisoom et al, 199J Nuc Acid
Res, 19:4133-4137; Huse etalL 1989, Sci ence,
b agic] opmdinpes of KisapgseR eeation aPlgg one¥rapsvol wegion is modificd,
iA96di6d BaI IcknapplhR edyuaice, tPOEMNOLHAMZIRL 6 to kartregredidicd
HMrndiSedniS Frnuins. I £ oA thaMie atnéfle 884cDRRequence which is
5 (33t71 .698,0 l\l? g, 8@7,.500 ;?:ggs EP 436,597, MCafferty et
BPHDGHGE BN &or'3 FEmEE S SRR At ferty et al ., PCT
ubl i cation no. 92/ 01047, US Patent No. 5,969, 108
Ml@éﬁf@é@tbsﬂ?’?f:ﬂ‘g@ %ﬂ@sﬂ’-fa?‘z%a DOrSETS {1ggrers %@9@9{- us
Provi si onal _Application No. 60/126,603; and Wnter et
Loy fuslsy-explpydiyngns pfAbe prseyt ippenleR thyalpmainapidhady ma e
hiltimerised s1s dxprasge. hgtetcher ontolived @g., ¥/ Virh ¥uiVaveMiiVan
Keldto -2 hexpFieeS el 00 Ay, SU/Veee, Bl vive bP O 880, 3 WBteRJor

t bhacter 'l 1,36569_ and
%ﬂ@fﬁi@&ﬂ%&ﬁ%ﬁzﬂf@ﬁéﬁﬁzﬁ@eﬁ%‘%&éﬂxhﬁ%% NEORES or
G/ KM VakY1p-or highgr odes hedgfo 15 P‘H"’f‘ﬁém%ftsa%/’é“tmenﬁﬁ@“ & incrpage
tha ordneth offeaigen bifidige méeain thastlangh oifding it yelaat o tledbast the
maadnhgsmmﬁ&mxi&ﬁtﬁum,%fdiesmmc @hbhoashes al |

antibodies are fully divalent. In order io generate

DR MOhb DS bORLE AlklaROR Gy &J@eean\@m%amnm s IEd to
L muni sed w1 h a_hqggn g@%hgen eds Fg ﬁ°|J Q%}Ide.
S APTSHF RP AR 2ART N Bhiobaislp anihary pay bl fp thé same or
GHEerewitapiigsny proliferated in individual micro cells.
Supernatants are renoved fromwells and tested for
bot h bi ndi ng and function. Gene sequences can be
recovered for subsequent mani pul ati ons eg.

humani sati on, Fab fragment, scFv or dAb generati on.
Thus anot her exanple is the derivation of the |Iigand
of the invention by SI-AM and its derivatives
(Babcook, J.S. et al 1996, Proc. Natl. Acad. Sci, USA
93; 7843-7848, US Patent 5,627,052 and PCTpublication
W92/ (2551) . Adaptations of SLAM such as the use of

I - . a .. o
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i ncl udi ng net hoxy(pol yct hyl ene glycol). Naturally
occurring polyner noieties which can be used in
wa@adariwai to or in place of PEG include | act oSEBCT/AU2006/001166
anyl ose, dextran, or glycogen, as well as derivatives
t hereof which woul d be recogni sed by persons skilled
inthe art, Derivatized forns of polyner nol ecul es
i nclude, for exanple, derivatives which have
addi tional noieties or reactive groups present therein
to permt interaction with Lnino acid residues of the
anti body pol ypepti des descri bed herein. Such
derivatives include Nhydroxyl succinimde (NHS) active

The h@' hain mﬁftk&%) Iﬂﬂllmngﬁél A El*ﬂiep&ﬁﬁp%q@(‘}bbmv% do@AGh antibodies

v\a)éclh élf%er{Eé r@e\ﬂ%‘g trlé(f\giglf (rice aacnii- an 1 L\t ‘?0 b&‘lﬁhrcet z1nt1 Ue1n muiti-

sproifcaiupsty nbidingapicalisd ﬁcﬂﬂﬁwﬁs llgﬁé?"u der exgipplegihe d?f‘é ppecific
lghutds trixgl ciﬁrﬂpr@E@pﬁObWﬂ!tsmﬁla\br agait eV f donmins.a8uch REG-s@eofic

1 & NHS;
I
DsErafiiced "t‘:HT’ *‘NF%C SR8 BESEE 1, - cot- NUS:

where Ris C}Q)4
Rreferably. f%?ﬂélg?ﬂyég ahtgen- Q§1“§8°%‘P%ﬁ‘é‘ﬁ%%°\ﬂﬁ%?°éf‘ﬁu‘ﬂﬂ "8l e
hREG P et estastreripr waemee.  ramplss pigloa-hpmpy prspuigeiaciude, bot
heERE linited @ Dhifpaaecd orandltang N3 balsidAs. VS, or Thiol ) may
be attached directly to the PEG polymer or may be 4
BlepRshe thvkRiok ﬁl@:o Piodidds 4 natk&T olpRddeeity £chithbres @iiBRyQk an

r t ol

’ggé% Ml néﬁ) @{? tlBa&)f tﬁ]eexgélgﬁﬂwﬁﬂn M{fgg idibﬂ h% g%ﬁ%oo
PO 55 SEPHOD FPIBRS AHEF YL 9B TP Ui TEOORE
1B onsDad mphcigithdd,a MGy Wodd prirgate @Dmtdlmo QBOE lgw
ipglueRichP iriuanglctifeddanbibegipel ymers used in the

i nvention, particularly PEG can be straight chain
1R qlrMH@& SpQt HEREHRAFHERSconpAbR AINE of RRGREIRN: QRimetib e
Jofe 1Mce ] PEG nol ecul es useful in the invention can be

?tachéd to an antlbody or antigen- blndlng portion

t he h

ﬁé’g 'feélt qg{J] gﬁge oﬁ %ew %{I Bﬁr%;rntee tc)ﬁ‘fafm Bé%awﬂ é}ﬁkﬂgd l%ttthe
SR FRareTdDis el fram AV EYRAMD Sy TSy BEYBEREE: MORURES: or
TeENLQYC IDAFS LOPand MASHLQGN Pms:m!hréy sefbstd seqiencons agf KYSNRAS,
RXSGRXY] TRAG O MRSV OfR dTh@re REECIP BleMiORE 1dWeY immunogenicity.

ol cctrophi | c-contai ni ng functional groups.

Thahdtef %@d‘rﬁ(«mtsﬁ’@n&ﬁécy ﬁﬁflé cBhfisad ﬁ@(ﬁﬁ'ﬁ% lﬁ@scﬁlhgnb(?('}f the

é st el Bg? 3—.‘61‘ %ﬁ%}ﬁﬁ?é&sklnﬁg tﬂ%ll%?(g(ﬂ,brfﬁ%e llTlIYlll{)Oe%S'n!bR%.l nﬁwm‘ms.
I }ﬁsnﬂrf@lfqdéb!l thg dewcH arldpamea ERR 4PIupnes acist moﬁ@'ed oV DR AV
BogiNtecwedt priti:0e CDR safikbhdeoaly ppedny hepl isdectfenddabailableasFore

ﬁé‘x@WUrﬁpriﬁa\iﬁ?K@I@ﬁnﬁﬁ%cﬂﬁ% can be reconbinantly
englneere at the CGtermnus of an anti body

lf}f,pgrﬁl%*dﬂ'gﬁntsoorf l}{ugj?éqgﬂ%eﬂ;on%p@&k E 5c%4$r9zkv\’>ﬁ{llregx onis mmhfiud in

E ns 1N an antl %g??‘% gpé‘g

Siliien 4 Bk ofF CRR PR E TErrps AT ee Dk IR E S
foenuniogdagity frohvones. dt ismoyfaredoiab e blehe leht ete SR sigetce afél@h is
hlbﬁﬁé'tﬁik fsmbi f Bevk Wovld pAmatt T chiin@CTHegBeséit énviehtda@tbo parvides

‘?mg@ctang&%g 09£n fhi ént l?m&H% %J?Mﬁ%&g%&ws&hetmm fhc

0 not
WﬁFEFF@WEWBterlcaIIy hi nder the anti gen-binding site-
Typi cal ly, such nol ecul es are pol ypepti des which occur
naturally in vivo and which resist degradation or
renoval by endogenous nechanisns. It will be obvious
to one skilled in the art that fragnents or
derivatives of such naturally occurring nol ecul es may
be used, and that sone may not be pol ypepti des.

Mol ecul es which increase half |ife may be sel ected
fromthe following: (a) proteins fromthe
extracellular matrix, eg. collagen, lamnin, integrin
and fibronectin; (b) proteins found in bl ood, eg.

re
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t hereof (i ncluding pharmaceutical conpositions
conprising the anti body or antigen binding portion

wo b@reoferl suf ficient to treat or aneliorate a BEERAURI0eL01166

di sease or disorder or one or nore of its synptons
and/or to prevenl or reduce the occurrence of the

di sease or disorder. The term "di agnostically
effective amount” or "anounts effective for diagnosis”
and cognates thereof, refers to an anmobunt of a

anti body or antigen binding8portion thereof (including
phar maceuti cal conpositions conprising the antibody or
anti gen binding portion thereof) sufficient to

'ﬂ]& % Q%I% bf)% o pe%ibﬁ]'hg%md%ssm dgc\}ﬁ)rr efg} tg?&glgﬁoel‘?t%q i? Fnlofggﬁcso r

est at
qoa@ﬁ@qdfot £oae PRIPPOBN kYRR ADGHATTHEG v Bl 8- sPains fnrer-
ddh &eted @y danddobondetBeh hamy ofait ik eoreptseddf :0reageaheinivhyabisf

kEiSn Eh@\@l@&evmfanéi h Sewg @Mm Qﬁtﬁ‘rﬂ regftina@mne ﬁétﬁfy Whdid cddQant region

S I|ne C nd
SHRLE DR gt e Gt B0 oy B B Ee R 2fi
dewoadblegesion 6 derr Vi) @yt Keh £haeiopd it &igidh d\b%"ght chain
deaaleg reionds @inphiasiifioneddrene Cs. T Gy atded. tegve can b further

Qz@&u@ﬁ&d mmreﬁ&% ot H?dc%t‘ihﬁﬂ@ty Qbrrlel oRpISSERGRY adi&hmirink 1SR
g{%z | ltel qume%l ﬁ\r I ns ht '110 o‘% &?Lctl'vcgr]lbﬁn\/\h%ctmlé&g& %& (FR).

gay Vois Lawwgé A tBWﬁ &Hﬁ*@ aprbiops 19%5, pweehiore TP LMY
habracleutingah the doljpedng drdmsFRI0 BPRIL sFRg CORG, Bk, CBEGyFRA:
antigen binding portion thereof), an individual "in
Tieaeknt et eabintitgypohenasr «nadkiboilg weahsedhaeinasfel éeome or more

&Jnﬁﬂﬂé?»%e& dWquﬁvc@ lof R ﬁ}fmugwum nm@&,&%éﬂ; (98 atfi ung tm.s@@%gf
‘tﬂn 58\1 ggh ag. %een ﬁp?wrfﬂﬁhvt tlgthaxﬁgcn—bmc}me%lémﬁﬁm uf' m} 4,n ti [;rcEJ %g §e
peoscurTosumes oo il igebretbody Ravwics olewag & Erd%?e"“
elicenapaer witht thd term ' ®kigdnarindingpostias ef orandbalyrinhbrde (ibp Fab
né’i}::}neﬁf & VloRbkaleyit B nfjdoﬁgﬁf?é SElmuAg hv ], Uﬂ@mdﬂp?'ﬁﬁﬁlﬁur@f (l ia
?JH@% é‘l élvne'\?n(l & 19 d]Eﬂ Jr‘ra ?co?n ‘g'q% k’\&b%‘i%qgggglﬂb Sn%[ep ﬂ? Fi Qmulflde

SSI

bridie aisbe wgwgm dih a gwﬁg@%‘éonéﬁ%m%f then' v Fuhé?ﬂ“b?f (v)a
Wi tripridnecoapyting lof the 3/ pné¥ e dorednd dfatsingleerranf irlpodbodyr (v) a dAb
B AERVRE BdirNORE WaturOh ntda&rsegfwmamkﬁst@af SN 2dd@Siin, or

! 90 g@t on ?v nf'n H&ﬁéeuﬁ@ns'l glral %H Jalbll\lzﬁﬁ)haﬁé Iﬁ}ﬁ?)r’ ﬁ(ﬁi (UQ lax?wo]_ﬂ\%

@mmrmwr@wﬁfuéfn@r%wcwe Furthepse aihqgh 8“*;5‘?’%8‘6’&‘1’"5#%
thit e fea giNgee, &) a0 ¥ ucoorpoled by sparntagense thay can bajoined.ysing
ie%mﬁ nank m@dhwii, Bhga iyinmulhcdhnk&amleﬁmws Ghe@f to 50 brlade #0SAQR

Pm{em dhs% liln h r?ﬁ{h}c Ic\)ﬂli{ Vi 91 H)tng g:ﬁxslo Q"&% rln&l oggtgrﬁ mo?’ecglgg(known

S L ons, or
AL 53 i) P dund) ot e e LTS ST o,
PYégfrescabihty AckdScic URPESISBTDHBE3S Juah sihgde Eloimisfaregatso intended
tome%ﬁ&,a{fmecs@itmh kiR RernOBnti gFRYRALAR pbr@Ba" oT AR antibody, Other forms

(?fd qtmrgge C?mm %s 81@1 1£i§t¥d lglclnﬁ(t,s Sﬁ%e@%yd%()dla%pw}b@@ggéﬂé also

Plﬁpwaﬁré’c éal abOQﬁSdm? HltV?lantéF?bé’Fib%ﬂ“ whisheY g YLy dopRls #6sage
Eqravzadon inpingle@olypepgide cifairf b msiapo litkeOth8i04 taggherbtoabiow for
ﬂ’:@rtﬁ@“c’ﬁ:@:e@ﬁ)@)ﬁﬂy\@é@zﬁﬁs &dm sPdn% 'Lﬁ{‘ﬁ %e%ly lﬂ%mnﬁ"@z@ lﬁbMamabﬂogmr

811 a%%%ln%\t%%?q(maﬁb@%?gr [l¥ck‘ L, a [ $ad Q‘%ﬁtmegrta dXté%R gltlthg Slg,b (see

oy Il i85 Bt For . bt s R e Bol . o
pr.epar, 8trucoure,@f L182-¢1E23).e i nj ectabl e solutions. In
certain enbodi nents, the active conpound may be
prepared with a carrier that will protect the conmpound
agai nst rapid rel ease, such as a controlled rel ease
formul ation, including inplants, transdernal patches,
and m croencapsul ated delivery systens. Conpatible -
pol ymers nmay be used such as ethylene vinyl acetate,
pol yanhydri des, polyglycolic acid, collagen,
polyorthoosters or polylacllc aC|d The conp03|t|on

o o T | o, .
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responsi ble for or involved in the pathophysiol ogy of
t he di sease or disorder or a factor that contri butes

WO eoovloedernr seni ng of the di sease or di sorder. PCT/AU2006/001166

Accordingly, a disease or disorder in which
TNF-aactivity is detrinental is a disease or disorder
in which inhibition of TNF-aactivity is expected to
al l eviate synptons and/ or progression of the disease
or disorder. Such di seases Qr di sorders may be

evi denced, for exanple, by an increase in the
concentration of TNF-a in a biological fluid of a
subj ect suffering froml he di sease or disorder (c.g.,
ANised BRSO il "Eie et ReenithA theantiofly TN gintbisdig poction
nQJIL mguc%gng#l Ofcilﬁ’l‘illg‘lt @ﬂe&e@f the subject), which can

cte or exanp e, using an anti body of the

'[1'1 Eﬁ’eee%bﬁ rhoﬁtp §1% Idtnln m 49’5 bnzﬁklé ngin xéA’ dq'fu%%ﬁﬁ%m%mg &%,%ggﬁ{d at

Ly
‘?h%ﬁﬁa@wayggﬁge%“%?nafé%?%@?%“‘ﬁ’%ﬁ?@%t?ﬂ% ‘presence of
TNF-ain a subject suffering fromthe di sease or
Taelerabladhc News Wreldiprightsiinselesied Gomdle graupsigagidios glgnymosets,
Laeiring, sq@irtivammkeye sip anskdy, ideomotine, pailyophisi alpogyn, ofkaris,

shing nﬁlﬁﬁw nﬂﬁké}'aﬁ@“@%ﬁw@f mBnkeACRBFe P ERy GRONEH ushigs
rseni.ng of | he disease or disorder. Preferably,

p{.’lﬁgﬁ%ds a marmose!

| Sease or dlsorder characteri sed by human

d f
S 8P bticind shiinsBE st Bo b oot S iR’ St
neeserstskilied indhosars seerfar gawple. WhBEwt ¥orfif 1967, UtRitNane
5H8S @80 &l US THBUHOGMY wihicumainodrdoraked hereih bg referbren intbar d

ARRRA¥LiH ﬂwe?thocQ sdpnalk ht:a, Jrlbanumemm&: RARiEaUt y
arthritis, lergy, nultiple sclerosis, autoinmune

191* ?R?Ju%ﬁ tha ?t?j& HITING: U tﬂuﬁhr%%nﬁﬁ BTH%% é&o‘ﬁ%ﬁ%tﬂgﬁmmm

ect | ous ase, | NncC U I Ng rrya gl as

‘P‘Ef“ “H‘f*t—f-‘é?re%‘h“‘é ol ’85%‘?5‘8&‘1“&“%&30‘?%&5‘?;) o0 i nfection;

1?ﬁeaft vVer sus hoet di sease; tunDur gromﬁh or
tl%t“é{g‘f"é’geWnﬁ H—‘a‘P‘y‘“H‘?‘%‘é‘as"@E qdpd ‘ff’d‘iohfd‘“éd‘hf"(“b"dy response

in eggist tht wrjpridi of indedduaksyendivingetic askibaiy of snilggient hegniude to

BT affdttivétfehsoNaBGM MirSBaS8on Fihd MNBIdY f&aGPicRaSirss to

ngLﬂRHQ u£b§¥9§ s and silicosis; inflanmtory bowel

|sease i ncl udihg Crohn's dlsease and ul cerative

@%hé { f{ram&eﬁogcﬁgpﬂﬁﬁﬁag%aly G,lecemmg[)hx VISR LIPRARES

P DOEGM Plﬁlj" B (e %@W Epteeh et 12 ‘é’i‘r"’é(ﬁH’P’%&‘)a‘fS‘“tgl"s‘% e

tﬁmhmhabln snfysiroif ethelinlesr Pitwe piogreme ohisbrmd b swdiglude be

i ncorporated into the conposition. The anti body or

ant i Betkpebihrgi/hig.divi Agmededufysldrenkpop.fitoinul at ed with

and/ or adm ni stered sinultaneously, separately or

sequgpibhsal(Agowdntils pogicory thvareadginbmagabmy her apeuti c

agents eg. antibodies that bind to other targets such
1% ieiupkienREy Holee@kd wisllebhiAE Ao BPb@GUMBSs Bf peptides predicted to

1‘%&3 6 Bﬂ%\c{&' 1Val %I}S Hal drgrR f 5%&}%&&@1’ fh%gzﬁ'gé( ?P]&]%Bn Exnéyfe*? DR,

%&ﬁm K@ﬂ%mwae&mad%ﬁ e"ddbfrwtﬁgim@f gomunogenicity, Drug

Dibopr dpeayt F@RBEPORf f ecti ve emount of an anti body or

anti gen-binding portion of the invention, or a

th&fcﬁﬁﬁlﬁutdgaﬁd:xtyomﬂmﬁk il lDEbnedT AR dr & irédicad numbcers of peptides
HOGIARE %a &a;lah)c &Lﬁ ﬁq.tnelyehﬂmtﬁﬁghnyoixpme@mm@a&xt Wpulation,

nt i en |p g]g tion t hereof ,” t'oget her wt

g@ﬁ FARRE SR Fons for use. In certaln
enbodlnents, the instructions for use include
instructions for howto effectively adm nister a
t herapeutic anmount of an anti body or antigen-bi ndi ng
portion of the invention. Throughout this
specification the word "conprise", or variations such
as "conprises" or "conprising”, will be understood to
inmply the inclusion of a staled el enent, integer or
step, or group of elenents integers or steps, but not

.

______________
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HCO pH 9.0. Antibody sanples were then desalted on a

PD-1 O col um (Anersham Bi oscicjiccs, Cat No:
waZ600886201). Anal ysis of the anti body by SDS-RAZAU2006/001166

si zeexcl usi on HPLC confirmed the correct nol ecul ar

wei ght, presence of assenbl ed anti body and the

concentration o f anti body. Western Bl ot anal ysis The

ability of AB138 to retain binding to the antigen of

M26\ rat MOG (inyclinoli god@ndr ocyte gl ycoprotein),

was investigated b y Western Blot. 130 ng of rat

spinal cord (IWS, Australia) was honogenized in 1.8

m CelLytic MCell Lysis Reagent (SIGVA, C2978) and

Aup@hataedy$0sr MIGC BlasUL Bidiag cahGe pedfdried hbhauiegent aatllphg

p‘ﬂﬁt?dgp &Hcgl\?%qF pylh(ﬁjé@t\éqlnrq? lJLQ@bt La)ycﬁ@atuﬁ% Ehtége%r tggilr gngtg% [véke

le's )
ot di‘B‘GB@g(TfCGP Pé%}fwwu@@gy D*rﬁlév iy f%lw“arrm ahi{'(
alvas ! dirdingedptide (BaBDS-JRAGE 18%hp| ket d. elB0RED. r n M
Tris-HO pH 6.8, 5% SDS, 0.25% bronophenol bl ue, 25%
The yeseno inyentidh orfgrtiwir biwcd b sm206d fur uGHDKBW o &lclvswald 1 X

;ﬁ:&hdva lﬁmuﬁug&lulhﬁ gﬁﬁ[ 164 cxWBHIE b Pcuﬁnéiﬁ’éé’r&hﬁﬁ @&E&Qp@«nﬁa@ﬁ

Cllcrlu dEi §xu m,%gtfromq\lew %%%ﬁz%r}g oyni:phocy%es umﬂ% Pr@r%(f‘rs ééc{,&m Mr

hgpvysmd gl chadp wak'cgbwrges@fﬂmﬂwat Ehe *t"l‘f’é‘ﬁé‘ﬁ pretahig rese lw&gn
afanee thtonart daptehdonapppopriaping sdmoundbr pimBDSnRAGE gangehelor
thy&%@rmmﬁuwmaa pith R0 BhikdidrcdorshanRl StiedayTBlacAH ar

rea,qm%“ ln{\}?l? /Fkgrgcgnr?d i& crcyfkcg Eb Lﬁ.kt'lln ‘Eg’ go/ JN%Y\?% ? Bgv%ﬁ'ﬁﬁ genes,
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hasstela bich ps thesertyscai bavbiotSamhrobk. diritsalp pmﬂrl‘dmu@mu(erﬂsl Melepplps -
Ghyiak:R0atBeidre maiial, RecdRdedBinhanialspfiRi wkResk, NGag1989).
161+-0771) at 40C at 250 mA for 2 hours. The nenbrane
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hour at room tenperature. Follow ng washi ng, bound
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ypecificity negative control antibody (anti-TNFtXx
nonocl onal anti body) in order to identify any -
Henempeics 6\, Bi. ae qegstant esvicn, doReingbande Afnparally gewsegsf ul
RpHoaE BF INRMBHSHUND s@fvehdBtibr af sl Adtic QéheridSs tefidiurbllyodocusring
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I Nt erac

‘Bé’f %é’rﬁ“ﬁgﬂ% vagiagts t"‘ﬁ‘@ improves lﬁ“"dﬁ CQP@‘éB@QC‘k Da was not
due to artifact or non-specific binding events

SWhes wpEtingg ¢limamernlabiiin vaieble demaineige BisPred Yiardfiopaly
ihibduchg divetsity imat oieed vinabeXpmain e Guci a2tnigmdnahtiovBEShniques
m nus the signal sequence (24.9 kDa). This result

i ndicates that AB138 retained affinity for rat MOG
present in rat spinal cord |lysate and denonstrates
that a marnoset human fusion anti body can retain
antigen binding ability. It can be appreciated by
sonmeone skilled in the art that rat MOG coul d be
produced usi ng reconbi nant DNA technol ogy and the
ability of ABlSS to bind rat MOG determ ned in binding
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(ii) if the donor residue is determned to lie within
3.2 A of the donor CDRs based on three di nensi ona

woredeloldeny; (iii) if the donor residue is a coOPODAUR006/001166

accept or speci es inmunogl obulin sequences; (iv) if the
donor residue is uncommon in the donor germline, The
engi neered anti body is predicted to be non-i mmunogenic
or of low imunogenicily in humans by sel ecting
appropriate acceptor sequences based on am no acid
sequence honol ogy with equiMal ent human sequences and
predi cted | ow i nmunogenicity, The engi neered anti body
will bind to the antigen of t he donor i mmunogl obulin

lel,l,ﬁmﬁ F.gb(bpear\r(m? %l‘#edblg lhg arl éln -w% R. AO PII&D %?(gmﬂﬁ{bosome diSé)lag
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tBdrh pontidsyTommblT Sninanol¢fR:ahMethod, A¢R: 81-4a8). Jour nal of

| mmunol ogi cal Met hods, 248, 31-45 (2001)). THE
FHNGeNBER e, OF 1 WDR (M ANT | BERYWARL friim EQuYib bty AP BEDY
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SeHINAE SarxREQR s dd (NOSDR fegiongl oB)ic NBy Weeldetitisgnmtbody gene.
accept or i mmunogl obulin sequences The sequence of a
woness L@)}?\%Lm@ﬁl bi poehns agRddns the aalof MBGresent invention, the non-New
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r.esh I

QHFB dp émglfdntq?rne () égrahmﬁ g%onlég(l%[)ligstmct? %I' l?un% ﬂltl wibadies as
thh i Tovyeleeking thnarRInPH &' hupg s pik SSEQ‘*?% gy humpmigy
bt@oddl. hailnglyAteeshdpleNube applibdBHCE i SBQnE Br iore New
g\aorlg foril tﬂ‘?{@ OHRQ 1910 § Gl -NEw andrld3Rehie Aeptdy § iBict:B80i; | OSest

human onologue heavy chai n sequence (Accession Nunber

NI EIR 3 ccs Rodd @teﬁ‘l@d f;%}n ROk GRR YA %la@:’ﬂ@oﬁl an antibody,

;%)'ounﬁ Qel%g ﬁcxgx,&a?thggd?j%ﬂm cc% & gllhog%gl?a% tré fn%?%téc?nol}oo%yh at
Piermestnareteid 2t sestrotdc denkosps dhakabay Buibise ef $eausnesiant k
PRGBS Ivmitdkgidn harde The COR wnuncgen & d deaomic N Aeaman
ﬁggkvalent The acceptor heavy chain variable region
one peptide in the framework, LRPEDTAVY, which is

g@mg#fbgm&gﬁg@%ﬁ%@t eLReS rﬁ%ncgs&%g?@gnse% &L&swlubc

T s Hile i dg ot ehe AreRaLmY e @iy
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DRBI 1101, DRBI - 1128, DRB 1_ 1305; and the peptide
LRSEDTAVY, which is predicted to bind MHC class |1
encoded by alleles DRB1_OMA0OLl,, DRBI "0421, DRB1J
)426. The MOG specific light chain variable framework
region and the closest human honol ogue were predicted
to be non-i mmunogenic, 6, Identification of the CDRs
in the donor/acceptor vari abl e regi ons Using Lhe rules
of Kabal (See Sequences of Protelns of Innunologlca
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determ nati on of the conmon residues at each position
in the respective nurine germine and the avail abl e
worromossel VH sequences was perforned. At sel ecP@rAU2006/001166
positions that satisfied a particular criteria the
acceptor amno acid was replaced with a donor am no
acid and the nunber ot that criteriais given.;1. if
the donor residue is predicted capable of interacting
with the antigen based on tjyee di nensional nodelling;
2. if the donor residue is determned to lie within
3.2 A of the donor CDRs based on three dinensiona
nodel ling; 3. if the donor residue is a conmon residue
witreaic et oy a ppegifednitintmndghebiyhthesisie gireneesiding thel f

Jﬂé@n&fé&% Hy‘%ﬁb?@'}d %ol §uez‘zl€b(‘19 @Eﬂ%ﬂué N&nh@-sﬁ%}@& DR FclcABes the

Conaiuionabe hadise aite vt of e M reRoREts Blppsion
WeretSunheekrpirkasd Buad Wa Rassel (0 d dalepegfleyingdy

5 Kabbstdry MehonSrd@cd, Cotd Berng 11aFMyN. He CoRlrSptib HuborLabbiasyry
m&spequence data at position 113 and as such marnoset
sequence was used here. In sumary, there were 8
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VL regions can be found at
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t he donor/acceptor sequence, their proximty to the
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nggyop&gqugﬁa &%gles A determ nati on of the compn

resi dues at eac osition in the respectlve mur i ne
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juence. erforned. At e osition the criteria
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R KBk DA S0 A GBS R ootk MBS T 2 gran.
ind AECdrredeplorsaan mitiginigvolyed In arfintrivee ddinfiamm:esrdy diseast r
predi cted capable of interacting with the antigen
based on three di nensional nodelling;2. if the donor
residue is determned to He within 3.2 A of the donor
CDRs based on three dinensional nodelling; 3. if the
donor residue is a common residue in acceptor species
i mmunogl obul i n sequences; 4. if the donor residue is
uncomon in the donor gcrmine. Al positions that fai
the crlterla t he acceptor _sequence was used and the
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wi th the sane human constant regions as described
above. This chineric anti body was given the
waele®r@mski on AB103. C oni ng of AB103 The V11 apdr/¥i2006/001166
regions fromthe fully nurine AB164 (SEQ ID No: 7 and
8) were back translated into DNA sequences which were
optim zed for manmal i an cell expression using
GeneOpti m zer technol ogy and synt hesi zed de novo by
assenbly of synthetic oligonucleotides (QeneArt,
CGermany). For the VH gene eédch sequence was flanked at
the 5° end with a Aac | site, a Kozak sequence
(GCCACC) and a human |1 gG gamma | eader sequence (am no

d?s%ldér ROHURNCH3] NEVZB%BFELI)@) W@Wﬁ%ﬁ cléﬂq rtMac$€dﬁegik slahe
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sequences were determ ned. These variabl e region

el AL%OBICE@HH@ S WRdRo P SR LASRE 0‘124 &Euﬁ%@mﬁ?&%&ﬁ@ the
0 el ar e Pl ndut FULPYTERI e AR 5O £D NOs:

11 and- 12).Table 5 descirbes the species origin of
the CDRs, VH VL framework and the constant regions for
each anti body. Table 5: Species origin of the CDRs,
VD'V I, framework and the constant regi ons for AB138,
AJJ164, AB197, AB103 C oning of AB197 By replacing the
CDRs and nom nated residues in the framework of the
acceptor sequence with those of the donor sequence,

t he engi neered VHand VL anti body sequences were
determined (SEQ ID No: 11 and 12). The anti body
sequence was back translated |nto DNA ‘sequences and
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ELI SA was used to conpare the binding of AB164, AB197
and AB103 to TNF- acoated in the solid phase. From
wo b@seigeesul ts all anti bodi es di spl ayed strongP@i/at2006/001166
for TNF- awith all EC50 values less or equal to 0.68
ng/mM (Figure 5 Table 6). The replacenent of a nurine
constant region (AB 164) with human 1gG constant
(AB103) region did not significantly | ower the binding
affinity as can be seen by gonparison of the binding
profiles of the antibodi es AB164 and AB 103.
Engi neering of AB164 to yield AB197 did not result in
any significant | oss of TNF-abinding, as can be seen b
Recoobipait bigibndied prodeedicnatiling wphofnvbeon dfat bitkka arpel 90 dénesn
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colum of a separate plate in triplicate and seri al
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%&6" 929 cells at 5 X 10 5 cells/nL was added. A
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syRSoaetobel @lll aiitibodikd arwenllly divalast. ilmcidbrab eehefanrNG Wotld primite 37
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were able o neutralise TNF-a-induced cytotoxicity
(Figure 6, Table 7), Table7lt will be appreciated by
persons skilled in the art that nunerous variations
and/ or nodifications my be made to.Lhe invention as
shown in the specific enbodi ments wi thout departing
fromthe spirit or scope of the invention as broadly
descri bed. The present enbodi nents are, therefore, to
be considered in all tcspects as illustrative and not
restrictive. CLAIMS:- L. An antibody or antigen-binding
portlon thereof haV|ng a varlable reglon conpr|3|ng at

oy " o o e o, Peng——
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Lewi s-Y, Uw s-Y/ b, PMSA, CD20, CD30, CD33, CD38, CD52,
CD154, EGFR, Her-2, TRAIL and VBGF receptors, an

w@rior®ess2i nvol ved in an i mmune or i nfl ammat or yPdi/as2ame/001166

or disorder including CD3, CD4, CD25, CD40, CD49d, MAC
class I, MHC class IT, GWCSF, interferon- g, IL-1,
EL-12, IL-1 3, JL-23, TNF-a, and IgE, an antigen
expressed on a host cell Including glycoprotein

Ub/ Nf a, P-gl ycoprotein, purlnergle receptors and
adhesi on receptors includlﬁg CD la, CO Ib, CD Ic,
CD 8, CD56, CD58, CD62 or CD144, an antigen
conprising a cytokine, chenokine, growmh factor or

p@ﬁlh@tﬁonswbvi?bﬁ 3PN ma&hmz& SrAL A Gudeds Oe Q€ ofﬂxlt&t@iﬁtﬁ@ﬁ Qfleblm&,
%ﬁ{qﬁ%&gﬂ%&@nf‘rﬁdﬁ %ﬁi’é&fﬂlﬁﬁaéne tlgjgéc% e J»#trug I[]nvgﬁgn

hb?lga eﬁtamé?qéon sﬁq ([_!1 II]‘C(.O%I lél nc%lpgpf’f%i /Zvlo aem ﬁb%rﬁ?ss &g sé)ldye% | gen
rigpsopsh (L rramp et ey Rﬁb%tfcﬁﬂ &g M%Pbdr%il 99%hanobi al or
PvdctNadt]. /eadl g EFtA. 64: 12297 - NS 322ah d >N gublication No. WO98/31700).
rrhﬁssﬁbfh@rt awﬁné Afbivkdthe én@f‘ﬁﬁmpin‘atz@bﬁ}n’l:mn*@ tma% DY brary

(%c%f ath')d)alaé&I}% dbggﬂ%gbs?g 83! db& px%[%dked {om 1mmun secgw(]"lb bu ! It%o

agonit s Irve
ligrgtedy, twwere?ﬂ thoy lghrqri MCP thyt the wamavle}mruwu@é’f F‘Bémééfab@n
teathosamy, hifiGiDAJeldoforaleg byginding to RYFNphRING ido]atiow, rivicist er
tafdid®n (aﬁgsubugu&emﬁbﬁcmmw&g %r’@&‘éclﬂmﬁié&ﬁb@&‘ Iem@ae nt
tccgmciloga/? a}{é&' tl%ﬂd] rlm s BP T%Eccgén a p&%’ca? ?npcaﬁg@gé{&)%d ébnecxﬁdry

© it %avmwfﬂah’?fq"g’éwtrm‘ha?ﬂrﬁ S%Wtc HHAtoR &t '@tﬁf“y“é“d’i’: B R Heyr

ntethodt afi affiriY mvingntainres kitevranthiegete df sheitnman TNHa. 21. An
anti body or antigen-binding portion thereof according
Arothargkaaple sak thel applivetich df emdBiowkengirmetiiBsugeguemolegpio the

erhRASE hQ %b@&éﬁ&w.kvemm aR eitnﬁlaim? G&rﬂﬁﬁ%cﬁ@hdfaﬁ?{ b T
an 1.0

<) Spsitonng Bl P A BRI OB Bk,
PFEn Sultherieleotise caqsma TAETCOR @Y ETRINS TR i) Wfirprict in an
emaBichi{ed PCT pdeigntas a0’ MEOIORET 1 kndTWidO0€NTILZ) e main clements
IRURBAS eradot and sikdtio ST bt UreRse Aty BREM: @thd virro method

ing portion thereof according to any one
O?P{vosﬁmc dllgpliyto 22 or a phar maceut i cal corrp05| t| on

’IE? 1t§ o aC a 1%1 1 n}crcgfu,% T‘?]C xeh 2
g&yhRdtengs r“? r?gt fBSHY "o 4RETGE 52 'bl nd| ng
deByatisagpr !!ﬁf@ﬂémmw@n h""é’iﬂﬂd@l‘&w@e Fpr %m*adbﬁ HHPdy O mar’en-
hindingtpokion exnviieatiitinn Al dintedl biy lobetyicid cowpiihg, genetibfusbnng
ne%wan absD&hfRfor §1@&9¢E§cst€%n@m\4ﬁd?é athé.emr@qtdpam@m@h gk ng

t%é‘jaﬂ%gd& a{{ct(:f;trqﬁg th:f ﬂ g 8%0@%(: gge dma%gﬁ%dga%l and./cﬁ‘ a
PrOYRin CDRSUYr that s wedigglasseriiop Rihe Pﬂi‘é’"%ﬁdﬁlwy'bmdmg portion
tisandolf gyéh advdting iedpcyo (suchon abireds/idin cdrbegne ot a palyfiakime tag).

antigen or to the cytokine. 25. A desi gned New Worl d
TREMuNP R s8It taRRCkyitOWhiNAn HeBoddion ahitigen-piadihg pridmeseafmasbe

d‘éllnaa'h[@?iqn egfu@llcgﬂcédco @lfnﬁ r](?xte[\]) lagmdg%?%%&{ecmﬂa agents

ant Qr il e reo

%‘JF}F B%“’%Yﬁ‘f‘r "&'@ﬁ% %@P@&Wﬂ%ﬁ?%@ f@r‘iéfa*e@eﬁﬁgﬁ' fng of
n@pi:leneiidionyl cliigdde, Bigco®ythtieandzhealid. GD2BLboEE maAaldebs gned
dbiewH A ith RIctEBIE BnzRibd ehaeldas d@ali A HoGMBm ], Rt @lish@eilok ke,
gﬁmsse%sz{dd@sm@lh@ s Bowhih & aﬂﬁmdgﬁs aéﬂgz&.gécm,m A &etgﬁg&wﬂe, i

i fieegeted ?7““"&‘%@&“@%&%“&%\% e e @At “ﬁ‘b‘dvf’@?““ﬁﬁ Jdetectable
anti gen-bi nding portion thereof according to any one
of clains 24 to 26 wherein the antigen-binding portion
is a domain antibody.t h A designed New Wrld anti body
or an antigen-binding portion thereof according to any
one of claims 24 to 27 wherein the antibody or

anti gen-bi nding portion further conprises a human or
non- human A d Wrld primte constant regi on sequence.
29 A deS|gned NEMvarId antlbody or antlgen b|nd|ng

R Y o a - o o o
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chinmeric anti bodi es have been produced by the human
reci pient. Such anti-chinctric antibodies are

anti bodies. It has been suggested that human

nonocl onal anti bodi es are expected to be aii

i nprovenent over nouse nonocl onal antibodies for in
vivo human therapy. From work done with antibodies
fromQd Wrld primates (rhgsus nonkeys and

chi npanzees) it has been postul ated that these

non- human primate antibodies will be tolerated in
humans because they arc structurally simlar to human
audtiohpaidas. (AhitboshmmHilel bealoriyatibkdrveith Rekih, prd dvgbted through

@P&F%Qﬁ&]m@ﬁt&f b@&ih%ﬁst&g{dwﬂﬂ b‘i/dd‘ﬁ% therapy. Cin Chem
9 pg 168J- 1688 (1 . Furthernore, because human

?ﬁ#r Qgﬂ rg'ﬁﬁn%%%a%e%gw Pﬁ@ﬁ%«ﬁadtr‘%&eﬁwﬁx%@? KﬁMﬁF portion

respons, e
FRFREPYEh@espse hpthH en‘B'iB‘*é‘P‘éW&lmé ‘g‘ g ?Sl’d%‘:ﬁlg"y
EQ8ndiGy «IHnity) Bfive tatnoné’Eﬁylmdyntrwar pelyepidtver se i s
al so applicable and primte antibodies will be
Whenunti hovdy oo greivbdy-bindihgipaion asThes kedfenocd o hakowted odi es
AHeBoRaGHRh 8hdMt, RY RN HRFRHIC MBS praishiad PEG) dskiSil fog achieving Lhe

LIRS RR ahQafr DR O }rmgt BERLE Bk R b

unman
AR B s MRS AG PO & BBIID OB RN Bt 4 Bt
lmibcom, sraigh cuirz@hted Vs h pblyrdinkey, tetydlkerdene onetl xnyalkylene
b&YIR, R h brafeRl BRIl ipBRaRAREdAER ROhomote of the

ﬁ%?ﬁ } A Racddd ?ﬁ%n%g emnpm'o% srlﬁreﬁr ﬁn,crﬁmg Qhich BESR used in the

VBPTm fSHiCe §& 18 O'Htrrrﬁh%%"w@\g@ e RO EpEL g erorone
istynelh ogeiy(einy reldebekurs! deBvatiaesed sylistiyicd fesmp Swrees Ragicslagy
féfeﬁrcﬂ&ib‘étﬁutla@ $dlyméle Yor Nhkdes topmti et Sis (](tsb\‘ﬁlfcamérdmﬁﬁclude

b%&ly{cg ?t@' )nclﬁrgnp\?kzlﬁ )%Eeoé}l'eﬁ@ﬁétre %ﬁc QE E‘El‘FF? Polymer
fm

J
ewuasa\émlw Pesiter ?ﬂﬂrt@r s B A s‘m‘g“’a"
teitnardr glycofEhas @eb rudedi vativet ihereel witidh wepd H?er‘érﬂgﬁbmwﬂmm
kkilitg ineRlkeay, spider nonkey, wool |y nonkey, capuchin,
uakaris, sakis, night or oW nonkey and the how er
mﬂkﬁryed oM ot |pbl‘9ﬁ}1@1r thd¥culhs Sdchuat, ey dxHEI)]e,Sder Gl B lsciNeWe

&HP% nm %§m{r{v§ %%9#; pﬁl%l:ag (S LGl Jnye, rir,.f_nr S1uERhino acid

n éen
s O Bt PSR S e PTG e ey e S
hpatramndsutdnieded NES) idigel¢stoss, swcrrinlwiylwmmﬁmole(ﬁmsmr es
%ﬁlf HyBal-sdidBvdresdtivel 061 Bth ag @BRMALS viillyl d@lTbic; amttlubbdy

ATIT L'ﬁ% gl&g u%ﬁ@d S r?irnl:ﬂ]@et Sud@d dov GlirdNbiRed)
uce

ar C I n Pr e d y

ORYPSIEE ginin%]é"d Ptbﬁ’e &gF %0‘%@8 (##%Nﬁgaé}?( hai n
KBREH:-C0s-SIEE PERES- Qﬁiqﬂztw-ﬁk]&ae'eqﬁiﬂzcﬁﬁr%@étc% hs: PEG-
B angreincit- @OENH‘ﬂhnd Piha@-am}-e0L-Matsk ahcroR i he expr essed

mgﬁ%%?gx{.ﬂﬂa‘ JIJ 1%%8{ lfeqm'ezﬂ hdi& uN? W %ﬁ:’c% ranched
se hrixja neties
5@7“@6@?PD@N%”?@?W”ﬁﬁﬁﬂrﬂﬁﬁ@g @”PBentlfled mhlch
showed a hi g egree of sequence simlarity to

T ECIGEIoVS Goi e P ST ATG. 17 AR R Gl b the
MPEGEpob oS e Mg theviitathed OFFS dala tigket melecderpl enentarity
determining regions (CDRs). The degree of simlarity
bet ween C,jacchus and human KTHV sequences was | ess

t han between non-human A d Wrld primtes and humapa.
Domai n anti bodi es Donmai n anti bodi es (dAb) are
functional binding units which can be created using
anti body franmeworks and correspond to the variable
regions of either the heavy (VH or light (V) chains
of anti bodi es. Domain antibodi es have a nol ecul ar

wei ght of approxinmately 13 kDa, or |ess than one tenth
the size of a full antibody. | munoglobulin Iight
chalns are referred to as e|ther kappa or Ianbda tlght

s o o I T

i 0o continued therapy w th chi nmeriBCT/AU2006/001166
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WO DMERTI6CN | n a first aspect the present

(Vector NTJ, Invitrugen, Australia). The CDR2 is
hi ghlighted in bold text. DETAILED DESCRI PTI ON OF THE

provides a chineric antibody or an anti gen-binding
portion thereof, wherein the antigen-binding portion
conprises at |east two conplenentarity determning
regions (CDR) and at |east three franmework regions,
wherein at |least one CDRis _a New Wrld primte CDR

It is preferred that the anifgen binding portion
conprises three CDRs and four framework regions. It is
al so preferred that the antigen-binding portion

ﬂ%fm_'é 'o§&§t es b@AT In rﬂé‘ﬁwu{t‘rﬂg RN RhiR e RinYe Bmwttum 1588%0

K FERF tnvir”r?r%%ry"?’@? o e 450 TRREE w0 Rk Dk oo kD,
oy ing 66 ki dO g rbel kP ap pichiet te bapren ‘iodc%tdh‘éﬁo kDa. The
@iand medinsthe infeich iphich 16 VPG ROGYe Wihipghidhig BlyblkRAr BYy

ﬁg&kg@ﬁﬂ&ﬂggggﬁwggﬂmrlses two New World primate CDRs.
n ot her enbodi nents CDR2 of the anti body or

e%{&h‘?%q 'nnr\%gﬁ)lgg bcﬁlﬂlll tﬁc VJFI‘F {\9{1 %{Pg%{tﬂhé@%ﬁ antibody t)r
t"é‘&%‘t bigHae RSt ABF PR UpiRE aSorReh C Keh M EHR o %qﬂ’éﬁ’é"é
tidrein thgiafehhmenttof PHEtor atht:n mpbmeer meictitdte rn entibodhi moiptgidef
inb@n¥ eSeMbimeofeitih@n i tlelsarraWab Ko RO YRSy 8-gRHUpBST the

FRINADEET &t@gﬁ%@g@tm RS B TR SBAY SIS

| ve
PRGNS S BReLpEeeT “%ﬁﬁ‘&h‘té‘é‘?’*ﬁ‘éé‘b@ aﬁlbﬂtrrrérwep“de
TPRATEYION kaitEgsrp e cygicipsangdilyshriemesidves 6o bpeatwhlly dreurring, or
i1 &8 effinekRY @%b 1h6 BntitolRpolf et SaneNRE I'of extinple AYkikige Residues

Mm@ raa&nmrrngngtreycd%ht BLERRELSY R £6ho a%&rt b Lo¥ resiclues

its. ant|
TR PP proe SR R B YGRS G %&e‘a%@cdmtb
¢yseeassivh binding is demonstrated by a decrease in K
(Kaff /knn) for the antibody or antigen binding
Plsranti lendly i b Bfiked tnorierpe megsecltqulep ehehcyn ingeasc its half-life in
AlesTomederradl@dick RrclinRddag ite ahutRas aSsite BOthe emam} SherARHAES
e;ntﬁ?\l'n st%o Lé%%t Ihg Efﬁ‘g%&ﬂw%&q&mﬁ% ﬁm ﬁ}xtyhﬁn-bmgmg site.

rtémﬁ oy ?}‘Efé‘f&a U G QPRI YR CREY "ﬁ%ﬁrgrwatnrlavﬁm rosist
%Pgeldym ot ref@y gl e@@xgeﬂwrrmncmmﬂnadltw} &b ebvipete privekidpd in the

- bt @adragmEnnvicleaativealudhmBME)ly M@Hrfgﬁﬁcﬂéciummrnaﬁ Beysed, and

|
tﬁﬁu&c Ha h(ﬁth@ ,lgéﬁtpﬁ@& ﬂﬁ)tlecgfei &ﬁ‘:ir‘?&tﬁ%ﬁ, s ll% & A 8g§%eét6cé]

es Proc. Acad.” Sci .
%%ig 3ﬁé@' & Kong, Y-Y et a hhture 397: 315 - 323
( 990% N. Neal e i n Lynphaoki nes and
| nt el @r%rrgb '”f%rﬂ Wﬁ&ﬁcﬁlgtﬂrﬂb‘ﬁt"o‘ate RollagggEming. nlegriafad s,
orehectbrris and AJ.H. Gearing, cds., JRL Press, p

223) (hpraeihiiiobitah bRLE ! fitehh m@&bgraﬁtm &Erul‘rﬁﬁiﬁmﬂme
r%ﬁ%w lfrbhr?%cr? B, éclsur Iorg%gotéu(t) Al ﬁ]c%tagfgﬁgypmtem mn%utm

A M%?%ﬁtvmwnog%tybwecwﬁa%%wgﬁeé apgeypsin
ymd gifcreatic bypsinmgritg®s,e bi ndi ng or potency and or to

redur@@nﬁﬁﬁﬁt@«em&ﬁb@mr&ggﬁpn Gtth n humans. i's
e

pr el;rg@ tr%gqggﬁﬁolm ) %F’O%C%i ?]l bn}%s’e\% TH) 611’1 djt Nic E&y&n Wh{/\;gr e
t WO ﬁfﬁt"é"bl\%\)’%ﬂ‘rfﬁls}ﬁﬂ ﬁ‘ﬁ'tté’PElbfi&mtfr”é J‘p7r ¥¥Sht then it
i s pKpetarsdotndat thablobdaristn bamer didunddbal kickupy, egratetin GdRin
eSept®imyaReliafdofflic dafspafiler embodi ments of the present
invention at |east one framework region is nodi Tied,
in addition to at |east one CDR sequence, to increase
bi ndi ng and or to reduce predicted i munogenicity in
humans. It is preferred that the at the | east one CDR
sequence which is nodified it is not a New Wrld

pri mate CDR sequence. In a preferred enbodi nent the
antigen-binding portion is a domain antibody. In a
further enbodlnent of the present |nvent|on the

. o L_.. o I

i NvenPCTYAT2006/001166



The term "anti gen-bi nding portion" of an antibody, as
used herein refers to one or nore conponents or
walesrwateeves of an i mmunogl obul i n thai exhi bi t P€TY&U2006/001166
ability to bind to an antigen. It has been shown t hat
t he antigen-binding function of an anti body can be
perfornmed by fragnents of a full |ength antibody.
El anpl s of binding fragnents enconpassed within the
term "antigen-binding portion" of an antibody include
(i) a Fab fragnent, a nonovH ent fragnent consisting
of the V, VH C and CHl domains; (ii) a F(ab')?2
fragnent, a bivalent fragment conprising two Fab

fr ag g%qT \%tl:tln K&Q;E d]. q]péat lgcr}égnltcf Qx?c?hﬂén%gc%nc?l d%ﬁ:hg fug mle d1s

el S s Prajn qpillarypen “Fcihé}g?ﬁ%fﬂ“ef&?}‘ngﬂ"’é‘temﬁ‘g“%fef'ﬁbmwmf
ipsudin dnddHdolikai ansvtlp facer & (10 1@ regeoroinsdin-1n tguhmldgnpto( VYIGH 2)
Q%t{;rjﬁgmn&e&&ard et al, 1989, Nature 341 :544- 54G)

5 Wh' Ctela) hs 1{2:§m9eFt§%h%lkFc%|)§ (: )%/eg;?in%peolwé%lhgcn 3‘71[’%5m“' adion

(van
tff@‘il)mmaIﬁH "te\ﬂ“)‘m‘a%fmf*%“@} ated conpl ementarity determ ning
regi @ p{o€DR)locakssd tdibe howeg. dtdhhbdehivrtgeeast iR omai ns  of
the Ryviohagi@mbtionlei@nd VH, arc coded by separate

gene be j oi ned, using reconbi nant nethods,
ﬁ)&?ﬁé&yﬁ@ﬁm nker that enables themto be nade as

by a

10 a’sid ¥'é‘]F teln chain in which the VL and VH regions
pair (mbpmmrnﬂlmm¢wlr9mhlngmﬁ ecuttery chlopownt (hedsizAgl e
chai mmfprotéisClovaliscd(ts @R Rgr B nehrel7; al , 1988, Science

242: I 1988 Proc. Natl. Acad.

Sci . L@%ﬁ%@ @E:%‘H{%gh% m‘ﬁ cgo”’ te'dtm le chain Fvs are als

i nt eARSE"T POHEC F?Bﬁp*éi%‘%ae‘"' POY THPROECRIE PRinh (BMPs) eg. b

15 Hardt ibgdrialyd rméired tps ostpanabic pfotem(GRv b and STHPP-2X her f or ns
of sii@gh@oehpdcichvEciad) de. hithat @shhohe ertlyes heweitinaseeptor,

J [ IL«L n

BRGSO RBITIIBNE  e

dorral SRS re e DRLTH %d'g'gngpf@“ﬁép bB‘bi’ﬁ“dé‘%ﬁa‘i”Hs
ipeindipg LAG-THIimmkers wchggtion genedp @stsdrwpttzerio liadnd¢@PEh) sce Nature

20 02| FO4FEOPIoNEEXU(L (A Encinber o CHEEINNTS: refeplohN RimSIg eX pekkad Bn activated

TB&E%PMhE 9519 &&xnm?m QBRI NSl mw Wb Q&B&@Jm}ﬁmhﬁ{ex in

B @%iﬁuk%e& it 1] () foiing s g £ fpmtiol pgyasu
P& 1):Xati0; melgboprasesses (wsfu(mt@bmawmﬂwwseer‘i?omla«kng G512
Bios@hila HBhan ﬁﬁ‘ipﬂﬂgm,l hiepanPsEl, Rdmdnl RBR31AS musedndie agdidzehib C

25 SEMMAadHE, '?erdcﬁn a@ﬁ%r&bﬁl@{ 15\'13@: RN (RERY), B‘isw ﬁbwblm rowth

|
Al EERR1 s%@%gﬁ I R e
QRGTHRIY. emaisrmiap sroxasiarme f FGawsmer pesgesisriacterriipha ( TNTa),
drglogatin, omerlchiein -l inpiiewkai-8 (ICIHRsate ibnteavqareplahiainl srowth
na @ehcgﬁﬁ%lqcénédl Boshekabl pich hﬁldméf%mc{ ﬁlerR'EJi pRLS, 1S

roup consisting of " marnosets,
30 ‘“ét {i}gﬁ&’oé@ %%'CFQ‘SP‘Qrmnkey, titi nonkey, spider monkey,
wool I(VS%HR@WH%%WH‘FWOMF%HS saTds. night or ow
mnkwp&mﬁhmm@vﬂﬁﬂmﬁmkwd More preferably, the New

V\brtqlu)g,rmmg _&iJ|rnoset. Methods of producing
chimeric ant| I'es according to the invention will be

&%E%tll r%gpehslht‘:) rivlnt%ﬁ &%}Q{Hjﬁ %gf{fg‘n L?%ora]}démﬁmauotn coﬁ@%mg an

33 % 65‘95? aggunLof the %%@%@@b&{@"%v BIiRE goinE Beisal asperding to
thepiesont ibyentied, érgethereviihm thhmiacewingllyraeteptabBuchiping bhdidsnt.
require the use of standard reconbi nant techniques. It
is preferred that the anti body or anti gen-binding
portion thereof according to the present invention has
predi cted | ow i munogenic ty in a human host. 15 By
"l ow i munogenioily" il is nmeant that the anti body
docs not raise an anti body response in at. |east the
majority of individuals receiving the antibody of
suff|C|ent nagnltude to reduce t he effectlveness of

. o, . Y " .



It will be appreciated by persons skilled in the art
of the present invention, the non-New World primte
W@ a007alkdee1 r egi on sequence nay be used as an acPE€paAULR006/001166
for grafting New Wrld primte sequences, in
particul ar, CDR sequences using standard reconbi nant
t echni ques. For exanple, US Patent No. 5, 585, 089
descri bes nethods for creating | ow inmuiiogenicity
chinmeric antibodies that retain the high affinity of
t he non- human parent antlbddy and contain one or nore
CDRs from a donor i nmunogl obulin and a franmework
region froma human i mmunogl obulin. United States

Ap‘imixrhﬁ@tuh@ﬂl v rl&:c vasly %QQ;%Q@ $%ifeSChbRes aﬁy W‘@i%)ﬁ/@&fé on
ARTREREA cSAREs rAbat e Tl RRE B ribRe At ethemion
delnyiphsgyts.and e Eerdwoirk Physiglieivelbscogiratilerac agmics bodi es
phasedutnlly sicagatdacamircallu@GDRct mogtal hatct, ypas, Wibshire

5 hf‘@é?e(hé%ﬂ?en d&bld ggycra)metmap afd B0 nket@ “Qﬁ @mdnnﬁn%mgg%rsszﬁl

LSRN R R
Pglée{tzﬂéwlfeschf@ rndammrffalﬁitele@r sadpmsbiajide indEeaPadlisr: t hese
Pparmacivpdllg accaptalije subpiphdeechch 0s whengoraiditorngoaits ohexQary

SR aRceNGWh WO Efin P&l VR SFy RPRSentsN biseari RARE Davy-Vor | d
primate acceptor varla% region. The CDR sequences

10 "maxcrble eﬂm@é ﬂﬁ(qlnf ’rrgf@}stul;' & SENA m»’@m %oh § 911 a% 1 ch{cfi)r{g é%r'hon

Rk B teco R PP e R s 1 RS O
biselye epmon HErcp sHEsititdotreph ¢ apsaidied discppeotiiipseder mama pagere of
itefynhecendes togie vRutabaicosraate dimhadighegir dabrdtmt er est The
CDR sequence nmay be a genom c DNA or a cDNA. Met hods
Theterg rdbinoAGalty arRpihacevant oCios)ts bfdcAvaidr deGRBEOhnd

15 cy@a e@mn%ofs ?e?éﬂ&%%ﬁ afbhch nbgarﬁm;l drafeided bﬂafng?p%oﬁ Kjedehed

I nvert i on.
PR i G PRER R TR Bise U SRR TR
peteqm el blfftwcréafewmmw spagi fedylissajejog Risorderaipd/opgng opmorc of
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bet ween 50 kDa and 60 kDa. The polynmers used in the
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pol ymers or may possess a branched conformation. The

pol yner (PEG nol ecul es useful in the invention can be

attached to an anti body or antigen-binding portion

t her eof using methods which are well known in the art.
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who has been di agnosed with or previously treated for

the di sease or disorder to be treated. Wth respect to
woreihoos2of di agnosi s, an individual "in need PCIEABRH06/001166

may be an individual who is suspected to have a

di sease or disorder, is at risk for a disease or

di sorder, or has previously been diagnosed with the

di sease or disorder (e.g., diagnosis can include

nmonitoring of the severity ée g.,

progressi on/ regression) of the disease or disorder

over tinme and/or in conjunction with therapy). It is
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responsi bl e for the pathophysiol ogy of the disease or
di sorder or a factor which contributes to a worsening
wobowleedi sease or di sorder. Preferably, the dPCGRABF2006001166
di sorder characterised by human TNFaactivity is
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bl ue, 25% glycerol). Along with this 200 m CHXI SV
cells at 1X 106 viable cells per mM were spun down at
wa3eoni2y at 4C for 1 mnute and rcsuspended PET/A000064001166
CelLytic MCell J.ysis Reagent (SIGWA). Follow ng
centrifugatio p at 4"C and 13000 x g for 30 m nutes
the supernatant was m xed with the appropriate anount
of SDS- PAGE sanple buffer. Al sanples, along with a
sanpl e of nol ecul ar wei ght parkers, were run on a 4-
20% Novex prc-cast gel (lnviTrogen, Australia) for 2
hours at 120V. Proteins were then transferred to PVDF
(Bi oRad, Australia) using a western bl ot apparatus in
1X Tris- Aycine Buffer with 20% net hanol (Bi oRad, Cat
EEAMPAT1) at 40C at 250 nL for 2hours. The nenbrane
was then bl ocked by incubation with 5 %skimmlKk
POMEILSF o RarfdRSctivakiable fegdén foaint-arpataitutgdon The
menbrane was then washed with {X PBS three tines
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in PBS at 10 ug/nL. After washing, the nenbrane was
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gure 3) wth a CDR2 froma donor New Worl d
Eg%ﬁﬁanlnnunoglobulln Appl yi ng the rul es of Kabat
(Sequences of Proteins of |Imunol ogical Interest" K
Kabal e L al., U S. Departnent of Health and Human
Services, 1983) the CDR2 is identified on theacceptor
anti - TNT- adomai n anti body (SASELQS). The domain
anti body acceptor sequence is then aligned against a
panel of New World primate inmunogl obulin sequences.
These sequences arc derived fromthe Ma's ni ght nonkey
(Lotus nancymmac) (SEQ !D NGs:. 8 - 18) and fromthe
common marnoset (Callithrix jacchus) (SEQ IT) NGs: 19
- 24 ) (Flgure 4) The CDR2 sequences. of the NEMIVbrId
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enbodi nents arc, therefore, to be considered in all
respects as illustrative and not. restrictive. CLATMS; -

wd200x0cdseneri ¢ anti body or an anti gen-bi ndi ng POT/AU2006/001166

t hereof, wherein the antigenbinding portion conprises

at |l east two conplenentarity determ ning regions (CDR)
and at ieaKt three franmework regions, wherein at | east
one CDRis a New Wrld primate CDR, 1. L chinmeric

anti body or an antigen-bi ndjysng portion thereof
according to claim1 wherein the antigen binding
portion conprises three CDRs and four framework

regions. 3. A chinmeric antibody or an anti gen-bi ndi ng
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redicted i nmunogenicity in humans.11. A chineric anLi
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of claims | to 14 wherein the ant
anti gen-bi nding portion further conprlses a human or
non- human prinmate constant regi on sequence. 1 A
chinmeric anti body or an antigen-binding portion
. thereof according to any one of clains 1 to 1 wherein
the New World prinmate is selected fromthe group
consi sting of marnosets, |amarins, squirrel nonkey,
uakaris, sakis, titi nonkey, spider nonkey, woolly
nonkey, capuchin, night or oW nonkey and the how er



antigen, EpCAM Lcwi s-Y, Lewis- Y/ b, PMSA CD20, CD3Q,
CD33, CD38, S CDb2, CD 154, EG--R, tfer-2, TRA\L and
WWBEOFoI®eept ors, an antigen invol ved in an i nPCIAU006/001166
intlam matory di sease or disorder including CD3, CM4,
CD25, CD40, CD49d, MICclass I, MICclass 11,
CMCSF, IL-I, IH2, EL-13, 1L-23, TNF-a, and IgE, an
anti gen expressed on a host cell including
gl ycoprotein IIb/llla, P-glyco protein, purinergic
receptors and adhesion recepfors 0 |ncI uding CD I a,
CDlb, CD le, CDS, CDb56, CD58, CD62 or(CDl44, an
antigen conprising a cytokine, chcinokine, growh
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aGeld. Sm@ﬂmﬂantméﬁowem@rlumw&mw FI53) s EDRR 5 idobE fidbh the
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Arg Gu Pro dn Val Tyr Thr Leu Pro Pro Ser Arg Asp

a u 5 230 235 24OT TJ Thr Lys Asn A n Val Ser Leu Thr

e — PN A NN N - ~ ~



10

15

20

wGeri7loes25er

<210> 3 <nP io0a <212> PRT <213> Callithrix jacchus

<400> 3 al ur,g\i Val Net Tr @n Ser Pro Ala Thr Leu
Pro Gy 151015 du Arg Al a TPCT/AV2106/001166
Ser Cys Lr g Ala CJly Gn Ser Val Ser Tyr Tyr 2 0 2 5

30 Leu Ala Trp Tyr Gn Gn T.ys Pro Ay A n Ala Pro
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405 410 415 Ser Arg Trp Adn Cn Ay L P Val Phe Ser
Cys Ser Val Met H's Qu 420 425 430 Ala Leu H s Asn

woiR@70yre2lThr A n Lys Ser Leu Ser L e Ser Pro (I@T/ABR006/001166

140 445 Lys <210> 6 <211> 1 <2i 2> PRT <213> Artificial
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Leu Val Mot Thr CJIn Ser Pro LI a Thr Leu Ser Leu Ser
Pro Gy 151 015duArg Ll aThr Val Se x Cys Arg
Ala dy Gn Ser Val Ser Tyr STyr 2 02% 3 0T,cu Ll Trp
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54045 Tyr Ay Aaer Thr Arq Ala. Thr Gy Tie Pro
Ala Arg Phe Br Gy DOb b 6 0 Ser Lrg Ser Ay Thr
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10. A chimeric antibody or an antigen-binding portion thereof according to any one of

claims 1 to © wherein at least one framework region is modificd to reduce
predicled immunogenicity in humans.
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30 MHC class I, GM-CSF, interferon-y, 1L-1, IL-12, IL-13, IL-23, ‘'NF-q, and | gk,
an antigen expressed on a host cell including glycoprotein Tb/ilia, P-glycoprotein,
purinergic receptors and adhesion receptors including CD11a, CD11b, CD1lc,
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30 26. The method according to cluim 25 wherein the New World primate is a manmoset.
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