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WO-L@ZD9GR0 THE | NVENTI ON The present

WO 2007/ 019620 PCT/ AU2006/ 001165 Engi neered
anti bodies with New Wrld primte franework regions

to an anti body or antigen-binding portion thereof
having a variable region conprising at |east two
cornplenentarity determning regions (CDR -,) and 5
at | east three franework regions. The framework
regions are, or are derived from New Wrld primate

f raneMainde?éd QR0 i8S with NP WorRSriRhtel iEmElEik |Le'§|ons
either a nodified New Wrld primate CDR or a non-New
Wrld primate CDR. BACKGROUND OF THE | NVENTI CON,

Ant i bodi es (i mmunogl obulins) play an inportant role in
the i mune systemof a mammal. 10 They are produced
FELID ICHESTHE INVEENTMIN ch have devel oped from precursor B
cells. Antibodies consist of two identical I'ight

TRO biBBPinkElfiof it So ANehtibyy dr gt Ekh-6ialing @éiyn thereof having a

vgfﬂbé’;ﬁ@@&ﬁ %ﬁ‘%p(r‘ﬁgﬁ ﬁtsle.ﬁ/& v&%ﬁgﬁnﬂeﬂhﬂz (AethYmQB gq {'ng oh Q&‘DR%?

gu re re %?ﬁ’
al laish f&rfrarngwsr&a FOHht b fapetions fraoph e, r?éawe'm& o R
Vgeremimata frangheslotkaregianyp il 2 feast opsf torCDReis kittesh aimedified New
WESrBriskc OPR ar £QRsNanWold@riviaciCR. € regi on. The
variabl e region gives 15 the antibody its specificity.

BA¢REROVNNOYFHERINVENRONN are regi ons of
hypervariability or conplenentarity determ ning

mgb&&%u&%mbmkmminqm[,&%mﬁ iR¥he rﬁﬁﬁﬁn@@%ﬁ lo¥ £ 6h: sl

I ons .ref ach
e papea Gy B £ hch FEB R ok HpB iRep i i
Aniibodiesonsigh pf %’@d@e@EL"é Hght pplypaptids i a’?fBl""@é‘iﬁ“%‘éﬂl hetdme
phiypettide dalns whidhabi jeinseigndindSdefbridgast e lghavhains 36 refaded to

ak b k'&> @bﬂéml@eﬁﬁ%ﬁ! é&hﬁs &faqséﬁea&y ahamaa,ﬁﬁﬁﬂ of inG, ORAAGha or

cg?llroﬁ.n C‘Enzb? (.tmmx{s of gonlstg.tlgt a.ég V%rg\ lé“ r%ghont h ee v,m"XPfe TS 011: glvcrs]
m ’F}P‘Pé‘ﬁééh sYVﬁhlel caghargrighie rseghrivs regions ef hypepeirdility e
cbmplememhmm daenssingimrpivad (CORsS whiahnate flked b ewteaionserved

régmtréfm 18Fs FrdhRQoRDieb RN YW RHl edc b 3t B1elrSoiGO4FD 8RR s and
nul ati on of phagocytosis, antibody-

'g%énggﬂﬁkr%ge?l Ful ar cytctoxicity and tri gger| ng of

Rgriore Fadiht el S8 DL B e BRE B sy
apth Hel#s Icloyins| assogiateitegstheris agpeciicgannnerde sueratsfdhiesispepgional
stypire alith wifingty &dv alpyivicildophspeandhavurface ef lnydntigeho rthe constant

rtg%}i ﬁg.&lsmﬁ@ reQﬂ;unmﬁrelr& RAbARe a8 nhake hesr aﬂ:&@@tmum of

it a@ﬂ%wn%v N L e
deergrie calletiy evietesicit and eigereng Rl sERvigeriosARLle TFiesechi mer i ¢
ant i bodi es exhi bit the bi ndlqra]fg characteristics, of the
The dpietopmestiof huidema trcinsingy hasiaellitiee thepfadaetion of mveadaspls
anGERAGE af £phriulah spebificiy MBDicRINy) Sdch Ribridosgt H8 mutihehybridomas.
anti bodi es are produced by expression in a host ceI I
Hd?&nﬁl%u%hﬁrﬂénc%ﬂﬂﬂi&ha@bhﬁﬁﬁ&%ﬂﬁhi@ﬁ ar@v»a«n Vi ey

s&%%ﬁr C AN %&t}?%\ﬁf@%k@%ﬁ%% él?goch (,on&dnt V\%on sequences

from the human genome The chimeric antibodies exhibit the binding characteristics of the

parental mouse antibody, and the effoctor functions associated with the human constant
region. The antibodies are produced by cxpression in a host cell, including for example
Chincse Hamster Ovary (CHO), NSO myeloma cclls, COS cells and SP2 cells.
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2 Such chineric antibodi es have been used in hunman
t herapy, however antibodies to these chineric

wa@rio7oogees have been produced by the human r eRBCPABRE06/001165

Such anti-chineric antibodies are detrinmental to
conti nued therapy with chineric antibodies. It has
been suggested that human nonocl onal anti bodies are
expected to be an 5 i nprovenent over nouse nonocl ona
anti bodies for in vivo hunag t herapy. From work done
with antibodies fromQd Wrild primtes (rhesus
nonkeys and chi npanzees) it has been postul ated that
ubie S BmERT ntibivis hpvd U?f‘éit @e&xmﬁuhmﬁl t}eslpyxﬁhbbve\kéedﬁzmbﬁeab @@sc

e A e B B

anti bodi es are non-iirmunogenic in 10 Rhesus nonkeys

I I bpeansugyested thal humapynopocionglrntingiies arepxpastedéole an t j s

inplogtiyert et miohe maocue seibbdicslosia vap hhinewthtieparftom work
d%[lé WRE ﬁu@%é@&% ORr1 belécl) dx?rgastéha?médg RHARLE BhLohlif gﬁl}aag
b BRI AP reBRlS P“‘H%ﬁ%’%f%{’%%s P8 ol H*‘@uwse
Yeestugs ey ue Watm@w S8 mz!wzwa i opeeEhdinh R ¢, Clin Chem.,
1268,i3bodi68 k1 688). CRurthemnthrd) beraimse Anmirgenibodick hea®n dmidubediie $n
E@lésnﬁ%ﬂ%kéﬁ @aﬂrf}ﬁ pm@me H&%J}&M mvemﬁn@ npim]ﬁay ﬁlaphle

ns
Ol RSP AR b Sirp S BOoe i P BorPlmon BoethER niaps.
Fhesettppogel P%"F artibrdias o) rweéq#@gémﬂ%m epustaicied by fsingbi | ity
Iyopicaytseto abtiniyoxl inesseihntedngeMtnl d nonkeys to human
antigens which are | ess i Mmunogeni c in humans
RO 4ad disiclbdes atiinbomhiiBsdi¢saiisdtbind huthafi@itizensh Thbse andiidies

C\QQIE)JNQ HR! W ESiabib mgfo%‘}fog?zfn olf 5@5 dﬁ‘gﬂ(é‘i E)Jld‘f&%ﬁ%tfh? redlon of

l’%lm:l‘fl or %1 fﬂéeeégﬁﬂ?o%mp%%/td]i%adgﬂﬁag@%mg%eétézg "ﬂ‘\rqg reference for
i Fometmraisdp Bha ebiliie raise aptibodien infd Y asldarmikexs hmbinmes antfyeas
vaadh dakess indlubetesictiBunsas conigglted Momkaaybodiek faised@ink@yuse host.
spi der nonkey, wool l'y nonkey, capuchin, uakaris,
16k World pi@itts @ifraoiitr- PORERYHIRAthpii et fé@WﬁE kpeciBDEsBYonly

ﬁ%@(!dqﬁtjo %@fm\ﬂﬂ)’es qhé&?t F}I;m@fdhmh %%bzd {.ll Wuy}Q L& 1st oi

C|en eren
e S e i e s éheﬁ&l,‘t‘ CYalif Pk Scp&‘el ~
henkew WPk eenkeprpushia. wakuris § «éxbenmtyr eVlrhdnkey and e omites
hénkbave anti bodies simlar to human anti bodi es so that
the host does not generate an anti-antibody inmune

EVORPORSIE; WA pSHGESs, Bich AR NSw Wdrideiehafilake (ROGNIQ SurBbibhtly

X h P
dl fL Ldd ﬁ?lgqullqg]glgﬁ 1 ﬁff’ow &H@gcgcs aé%ﬁét%h’ﬁaﬂs%nﬂgén? Yo \égerz)t/te% I,t])ut are

S BE’P'?’()T‘?’E‘“ ‘%b”‘%ﬁmf V‘@‘}“Ibf"ilfﬁﬁ‘%%‘ ¥ s thatfisn
Bstdiopgmhgdie@ean anli-antibbdy mmmnm ogpmet wh:st buQQ@ilqatc—dcﬁvcd
R8bRRE 226 oduiintd SiMngubgr oups were identified which
showed a high degree of sequence sinmlarity to their
AV shuGEMG 0 DR Bifdaltie cxH?:@seﬁ mﬁﬁwgrokul nﬁga@%a‘wp%mm

gg}eecallzt ”5%& usdmé{/\pﬁlosc(t(é%%a e!-? C et‘]al QmIr{r)Bnogenet:c'. 7b(§ly

erm n| % va
53:557-563). Six IGHV subgroups were identified which showed a high degree of

sequence similarity (o their human IGHV counterparts. The framework regions were more
conservéd when compared to the complementarity determining regions (CDRs). The
degree of similarity between C. jucchus and human IGHV sequences was less than
between non-human Old World primates and humans.
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degree of simlarity between C jacchus and human | GHV
sequences was | ess than 35 between non-hunman A d Wrld

3 Domain anti bodi es Domai 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 (VI-1) or l|ight (VL)

chains of antibodies. Domai i anti bodi es have a

mol ecul ar wei ght of approximately 13 5 kDa, or |ess
than one tenth the size of a full antibody.
Pempinsgiibediesi n |1 i ght chains are referred to as either
kappa or | anbda |ight chains and the heavy chains as
Bemaia putibadicl@Ab pare inptivmaldrindipsinkto whicH b bBeatda@uSng antibody

fr@BIvdNksGhY Breb RRd 1PNt VRREK régtxcﬁls %Pé% b thChda¥y ( WV ‘om %btt (VL)
ﬁlgoiya?a%&{gé ephe J ont ar.e | ons er ? gbl

an Rl giies i e o PR F ARRERLP R ik

lf%ﬁ'slj’ss\}%ﬁ“é’ﬁe éfl@ *1F°I %w&&W&@%r e conserved regions

referred to as franework regions. Wthin each |ight

Inpepupelaiuyin lightaohpinyare tofdsted to sgither kapre ot lunbéa [LRshaadnd the

Heauy chivina neEpaeinta, ma,gdcnﬂsuphb Br pOifal ght vérabl%%\{&{gw& 'ﬁﬁ'

z@ﬁ%@q@ |SII§‘c%1flcﬁi§’ PRkBin | Ragh eri%glgﬁ e 0t r%geons of l%ﬁ)gs st Hﬁ}' |

MANTa
12 elSﬁéh‘)&}\}é’m ¥%qa %’E‘r‘y M%ﬁﬁ?ﬁ(?‘é@%\@mm e Heaked by
1Hpr8 genserved mgignsyefsurediiony framewak idzionanWithincaad bt 4nd heavy

qheihendaple reglomate itirdcOTDR COAEIR frifewdtk kpa@b es can be used
as a building block to create therapeutic products

Ia6hragtSo Bdlvéidtioh® andRERE WbMGin ‘Aﬁhﬁsdicﬁm\’:\@eﬁ Qx;ﬂe Q&ﬂﬁ Bﬁc‘tjc%tal

5%9&?%&1 rﬂérﬁﬁaﬁa}ﬁ\@ s‘gerrrllsﬁgf élugzllll size a M{ ag 8“51‘18?‘33 per

%S‘Eﬂl gﬁ“ ¥ding griien @ﬂf}t a‘tCFf-‘@?? in peiepavIARYaddition gomain
WMWF@N’CW@ présiding bindantents theapentieunidets hah aNawtiple
iaetind dpbé Bk dlfoﬁ‘\ﬁudﬁzoﬂtaﬁlﬂigrtﬁﬁ 0%0@ Qﬁﬁsfg%d:béma%g bind to two
ﬁ%@n&%um t& acrr%.Agg S e%kgwp&gr}( ngf'y nr nrﬁgtdggm%gﬁtlgn

I Nrmunogeni el t

ﬁﬁ@waé g""{gelw;’?l\[’ﬁé)ﬁ of ini rrunogl obuI i n sequences

exi ste branch point of New Wrld and
L, was that this
19"' %a%?% ezt IR oht ??‘ﬁ‘ﬁg““‘Wé‘t’ ﬁ"%ﬂ&frﬁ%@ ProMde p ouste il anibady
"E)‘f“ie’i*fﬁ? yhigh %‘F@“’I‘lé’f‘ér‘o Wvo dpglememednieity imbmamogy | obul i n

sequences as found in Od Wrld Primtes. Such
Nowi Wskdditianates sigreechesss apsrepmsithry of anveummglobulinsstqdnani tat dxivecd

 affthe biahchrpepr of Néw World and OldswhsERutnds! YheNs oy mat B

rﬂiéhtbr} ﬁhghfrﬁﬁ‘s i&1q 'fmxtﬂm% %ul Jcéﬂeﬁ% %ﬁﬁa% Cf?g)ﬂat(ﬁi'@vgrg%%ﬂa

BTt e e B Py b e
agec‘g ez(sgz}i vg@ghr:zmcgll remtpge a¥ & prbesEattly esolpedodnrthe pogitho
npxer tonitle 85 miBdreyetis ago M)YA} d¥tithaed @0etd bifieh 65@%1@5}91 New

WHIPrRMEd (btﬂﬁéﬂgi"i—ldétg gz%&g%n\oﬁlgﬁ()ﬁ § %(g ?Zﬁﬁ% Hllls
m@fﬂ&%%@%@?%&? R ﬁw@" T PiRpoRs Loleesaet i jhos such

pmnordla sequences were predicted, by the inventors, to be free of certain helper T cell
epitopes that would bave evolved more recently.

Accordingly in a first aspect the present invention provides an antibody or antigen-binding
portion thereof having a variable region comprising at least two complementarity
determining regions (CDRs) and at least three framework regions, wherein the framework

WD 2007/ 019620 PCT/ AU200BCDAL2®6/001165



10

15

20

25

30

Accordingly in a first aspect the present invention
provi des an anti body or antigen-binding portion

wo b@reafeechavi ng a vari abl e regi on conpri si ng apCT/augi06/001165

two coinplcnentarity determning regions (CDRs) and
at least three franmework regi ons, wherein the
framewor k WO 2007/ 019620 PCT/ AU2006/ 001165 4 regi ons
tine, or are derived from New World prinate framework
regi ons, and wherein at |east one of the CURS is a
non- New World primate CDR I n a second aspect, the

i nvention provides a pharmaceutical . conpositiorn
e itk Sir 8@ ddfvedFfoheNEW Weoridpathale faclvb® rédidds Paid Ywherein at

1e§£tohé3<§-‘tﬂﬁ43é6§?wg nQrQ'Ntelv%u cgfr[ e (ﬁﬂﬁ,cor ding to the 5
t og e

resent 1nventi on, one or nore
har ceutl aII acce bIe exci nt
b B EERg 67 e RRERE G B SRSy Pl eopegiipaes
cffestive Heouysel t@ranalapcbm wswavbwdmanwg‘eﬁe@q’fmw@ng kg i on
pielveyr modntiof, thdethepwitls & tide or MuweNghammceuticall ydicagnditek cipient(s) or
afRpthcation for detecting an antigen associated with
a partlcular di sease or disorder. 10 In a fourth

h?}?@fr& Lopedt nﬁc B(’&l%lgﬁl Erokrﬂgsgﬁl‘ hJQ gscg)f QIX 519%3(%}’aorw %Q % rfdﬁ{%m N

, i'sqrder . c
eI "fﬁgfiq \51}“tp§?°3?‘ﬁ “ﬁ’ch%ﬂ’i’ﬁﬁ 8\5‘ }Oété‘t APPUSHET 105 ﬁ‘ﬁ“g‘“"g an antigen
agsoidter wites pamdeutap disepse subijosder. i n need t her eof an

effective ampbunt of the antibody or antigen binding
Epofouitipmpediehepéscasndator prhadeshenetiod f¢rorating a disease or
ARPRAEIPRSRMErEPby EMIRANH-& Sivith B8R hn gdﬂgecWeé isirige

a@ﬁ‘&lsagﬁl%yg%c sﬂgte#t%? P?‘?H Itlﬂegéop 911 #Pecﬁ& ) oaﬂuo%m e anh oé?gor antigen

AVERt L on

bisding pertian thersof fe desgyid ‘t“H@feﬁhﬁOF e aeeutical Fompptitiqpdhpreot) in’
which dheragtifpdy or otigert-biediep portianticrpdfaimta ¢ Nt cal
conpositions thereof as described herein in the
Imefucthaatpeeesf de igvemix ic piveidtd thPasetof dislaatitioflies, tihdantigen

biRe E)@:GBMrtﬁ‘eléHf Ad PRAGANBRH ufnﬂ-ﬁmtiérﬁ therdbf k%aérfb@@faé?&ﬂﬁn
sor

.th]: manul‘?l iRk 2 {1}?‘{'?]5“? aﬁdﬁltuﬂl{lyt € manu?agﬁu: OT.a rw@wg:ﬁ (iior usc

2" er aspec Dresent
‘W%W"&é@“ ar ta@glp@h%fdhmw W&Oﬁflcﬁraﬁ Aescibey ﬁ*?’i%’ody 20 or
anti gen-bi ndi ng portion thereof which binds a cel
I%%JWE@@*P&H&WWP&W““&“@% BRYifs aadgnst NewtWerldamimapouibesty
e ibgeindingytirtig thdrestevdiichdap b cdbmirfaccaatigea ol € cytaigicOrherein
uﬁ%ﬁi&fdd? b 95% ﬂkgaa.gg thEMOF cofnBARL S%&B@&égﬁaﬁ c@%ﬁhﬂé B8k two
el

at ? ons,
R
wéiﬁwaﬁleq (Feips 457 srdncied sybrthat the apiibedy ok aptigenindieg nortinm b
thertl gefaccoamtifam dr kethe yftolkine. ne. 25 Unl ess ot herw se not ed
or clearly indicated in by the context, it is intended
Uhnlesd otlidiwise idd dr@ithepindidsted@itbly gy tohati RGnpRkd ihaise
a.lﬁtl%%&@soindaﬁn 756 %aing grtlgﬁsrtﬁér@ofq? sBhel ity wmg ROULed without

tion har ma,ceu oSl t

h@é‘%‘t‘:"r“l g Phaé?lé‘feﬁt' ‘aml‘l’r‘?é'BP'B ‘H‘ 'FF? 4vd ‘W’H’é’“‘""*d in the kits
desededinbiein. e duriber fedntifadies ek antipee himdinglpodtioasthemof, as well

adthié big@nadaitidl JoghpPidris QRGKitsNArdeRfibeddBrenthiy beabed A éhe
Hﬁ&@m&%@@%d &9@5@% aaﬁe@a h@ad, LK\'letsSothéaqsg GSE8 biRgdny

er el
indicated Uy context
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whoorheeeont ext . WO 2007/ 019620 PCT/ AU2006/ 00 1RGBHAU06/001165
BRI EF DESCRI PTI ON OF THE FI GURES Fi gure 1 denonstrates
the binding of AB138 to rat MOOT present in rat spina
cord lysate (lane 2) and not to CHOKI SV |ysate (Il ane
3). Lane | contains nol ecul ar weight markers. Figure
2 denonstrates the | ack of snon-specific binding of an
anti - TNFa nonocl onal 5 anti body to the sanme sanpl e of
rat _ MOG present in nj nal cord |ysate (lane 2) and
BBH@RP§§C%V§HP®‘?Faﬁﬁ?§$ﬁﬁi e 1 contains nol ecul ar
wei ght markers. Figure 3 is an _alignnent of the donor
Figite béeawpsioies treibingdinemd ABd pitoge et pesent i yhipmahoord|yspe
(1adei 2y Aot toaf HOKES \dlysae (@i d). dcre p tonaidd meladuho waighiomarkers,
sequences Figure 5: Binding of antibodies AB 164, AB
Fibi2e BiehoArald thetlack biNfroraspayific bih@Ay ofld ahii-gMFe n@moclonal
L ; _ ' ‘ l ‘
i t%ﬂ%éﬁ*gé%{ﬁgé@%ﬁ@t ikl R RS (g
CHRSIRY BFre . Fate | vl FAGOT S F PeP R pect. ¢ he
present invention provides an antibody or
Figmre 3 a0 pgrmen! fsrdopegiind pqapieroYs 47407 #i! SN abl e
region conprising at |east two conplenentarity
Figored iinn pignmes of 815 doper apdaceeptareN L aHeP 40id S°aUF8E°5t hr ee
framework regions, wherein the framework regions are,
Figure§:Bivting of aglifodisirAR O W D angsr A Brieef do TINE FHESA.
regions, and wherein at. |east one of the CDRs is a
Figne ieVouindishtahbrghyi ARHGS, AR, ARG of T rdindunsd 64929 edlle
cithMeRfy on provides a pharnaceutical conposition
conprising an effective anmount of the anti body or
DETAICED DESTHIPTION UF THE INeErRiDNaccor ding to the 20
present invention, together with a one or nore

IR TBRERL Gl oI AR s

s B e SpordioRap S o NRAGAR BLMAES
regifes EJPR Y Rnd Hésaprlusehitmewnieresionn Wirreln te gL geions are,
oaap kerbad irom Neor Wded pdimate ffaaewak tdzipen andiskach at ledt guetofithe

CORAL L hhUi&F Wit pamge @Drdi sorder, 25 In a fourth
aspect, the present invention provides a nethod for

ik g&&ﬁm 2t giesil%_ﬂﬁﬁonq:'ﬁovi&gs agﬁgﬁacetﬁﬁar ARt RSiliSEhr¥isiag AR N
-a activ i, wuman subj ect .. cor sl.Ng.

et 1 o Sofhe SRR RS Bl RFRES Sl Phng o e

Pt et VPO AR Wk & PRREUTARALS BRSETRCEicall AcERPIRbI s AIRIcRIE) o
dilestBon t hereof as described herein (or a

pharmaceuti cal conposition thereof) in which the

IR0 (il QshéctDthe aRtit@e prdvidadion the pox dfiad antibbéy eahtiginrtdsling
p-(l;N(:)il ﬁxercm)f%l@ec&ésgﬂtq@\%glizglq{/a%%lqgﬁé %ﬂxé&@ign for delecting an antigen

associated with a particular disease or disorder,

In a fourth aspect, the present invention provides a method for treating a discasc or
disorder characterised by human TNF-a activity in 2 human subject, comprising
administering to the subject in need thercof an effective amount of the antibody or antigen
binding portion thereof as described hercin (or a pharmaceutical composition thereof ) in
which the antibody or antigen-binding portion thereof binds TNF-a.
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6 In certain enbodinents of the invention the variable
regi on conprises three CDRs and four framework

| ow predicted immunogenicity in humans. The variabl e
region of the antibody or antigen-binding portion
thereof nmay conprise a 5 conbination of CDRs from
differing sources. 1In certain enbodinments the
vari abl e regi on conprises GPRs selected fromthe group
consi sting of at |east one nurine CDR sequence
(preferably either nouse or rat), at |least one human
aecve ﬁé@nts gf the inyention s vexabdTegiPrcommRsedbraeABRS angk
fhedmincoo® regidabi 1t iKGIDR prafacpdai ehe aatibole Asitlowpediardi f i ed

iR kLR RikMRse CDR sequence and conbinations of 10
two or nore of the forgoing, at |east one human CDR

|
Q@dr%le r%ﬁggrg%%n%‘&d ?nﬁi?% Eﬁﬁm%?&ﬁ%natg%}&g r%]"éhlgr nﬁr%)gDR
CgﬁlnﬁP“W g SYSPEFPUEHR at | east one human CDR
and at | east one New Wrld primate CDR, at | east one
IREreReTEeRmERt e aridleresion emayines (R R elord from thegseup
comdstingl off o EaCoR: amdncafDR eygénce (peefemiap bittter BDRC oatat)| @dsibt
oRE Ruriidsl t ke se@ﬁacé‘ neleak (Jﬁ&@rﬁﬁw&@ﬂ\@duéﬁ@é lathefRE bR EDI IR

s%%ﬁlw%a 'icia]t on mgtflli?élg(ﬁ]ke\s W(irld gn&%%l?segl%c%?cs ztmd%g:%blrna ?ORI%BI
B PY HoE Pf %ft&gfemdt 'gﬁbl‘”&thuméfaQPR(ﬁ‘H‘éa‘rl%‘kﬂnF ﬁem ﬁﬁa icast

onebigtiandiieR Nelut Wbstlode pmihrid €DR GDRast onehyae (R &d of bastrone
rhtib@ O, |aﬂ9£s€or¥eﬂﬂhﬁﬂ CORMBA biSER1 che Ml WErdF R RCODRNE st

o'nPP-BrﬁEJ (?IS% éll%lé ﬁ,ﬁea d%g ﬁ){ﬂﬂ‘?ﬁ&ﬁﬁq&{ ?%Ft%ﬁc magno (Ebﬁl gnd at lcast ogc

SR THTBHIES DR ] Sloget el Bed BRPRECDR, o oso

wmnbnﬂwn@ﬁDRﬂm@aM@ﬁumbk@mnéﬁﬁoml@@hpnmﬂé&mdcngwmmbﬂhutmw

N Wail&iﬁ rith&tQTBROAE af REdt 6RSrabYit DR AR WAk loné REY MSIdipAmate
e regions are derived fromNew Wrld primte

qgﬂch t
amewor k regions. In sone enbodi nents the

18‘”3) «.gcnl?:fl ormgige”%rrgtgr }eﬁﬁtcél%pr?sﬁg gﬁ' I” agﬁ se&xm%e\ in particular 3
%ﬁ%?@@ﬁsﬁWﬁ&th portion further conprises a human or
non- human O d Wrld prinmate constant regi on sequence
I po gtepmhts sraferioent the raigble agiorspmedses f hwah FRrasueces.
Wrld primates include, but are not limted to,

e pifurharyefesed enhadimsnisthe wiriablg Tagioa semprifge 4 oW IV arldcprimate
fgateivbikasgiods pr & hied R fepdonb aoblitenhe fkichhec ferBs&fbm New

WY ERH A rark MRriRB oY be nul tiunerised, as for 30
exanpl e, hetero- or hoinodiners (e.g., VH VH VL/VL or

V
L h e ok Al
menta, myzg,egr%1 UW WIS%_& human or non-~
hWMWPMP@ﬂfWBWWQIMSFQUWC dnin ghrebination dhereohiet er o-

or homonultinmers. Miltinerisation can increase the
Extmplagémoghuaamt Qigekorld primates include, but are not limited to, chimpanzees,

baboomns, orang utans, macaqucs and gorillas.

In a further embodiment of the present invention, the dAb may be multimerised, as for
example, hetero- or homodimets (c.g., Vu/Vu, Vi/VL or Vii/V1), hetero- or homotrimers
(e.g., Ve/Vu/Vu, VU/VI/VL, Vu/Vi/VL or V/Vi/VL), hetero- or homotetramers (c.g.,
Vu/Vu/Vul/Vu, VUV UVUVL V/Va/Viu Vi, ValVe/Vi/ VL or Va/Vi/Vi/VL), or higher
order hetero- or homomultimers. Multimerisation can increasc the strength of antigen

is also preferred that the anti boRPgT/AE2006/001165
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whewwdiong2@f fi nities of

WD 2007/ 019620 PCT/ AU2006/ 001165 7 bindi ng, wherein
the strength of binding is related to the sum of the

exanpl e, the invention provides a domain anti body
wherein the domain antibody is I|inked to at |east one
further domain anti body. Each dAb may hind to the sane
or different 5 antigens. The dAb nultinmers may
further conprise one or nore dAbs which are |inked and
wherein each dAb binds to a different antlgen

mul ti - speC|f|c Ilg nds, i ncl udi ng. so- ca|

bujging; Wheaep {hy slpgihiol p b\f‘msk%rﬁ‘me% (0 th gyl 116 fpding 434” igities of
thei alvipls bindiyg @mpri se a pair of VH domamins or a pair
of VL domains. Such dual -specific |ligands are
Rdesamblegttle innetith pidvRIBOA4DGROMGIbIHCTHeEB2DO 3402 80BbYdyi in
1#nR&! 1B 3 BasOdne RARMduSid-dffibody) FREHREARAh &hiRY 0 (kShRk 8@ Berent
hereinin its entirety. The New Wrld primte
P¥EHEwor k regi on sequence is preferably fron1a New

Vbrld rirmate ected,. fromthe ou ons

euPlne T e oBgsp PRt i A P ) gl ercin
estm bty M@qaffcmmngcnnmln@yccﬂ@d it udingioamchlied "dual-
spificYigatis Y or @Xanqid, tiFRInKeyecl 1RAGHs ilag chapise h pad bKeyY |
\’RE@&E %Iaﬁr QL Xorﬁalﬁmr @& 1- s&ﬁ@i@ﬁ L Yre déb@ﬁheﬁ% gen to
7 8

y en- bl ndi tion
“@0%@%& RSP o D ASHL 2L Bl 005
rghV@EﬂPUMEHMSﬂﬁWﬁVd or glycolipid in nature, selected
froma tunour-associated antigen including
mmwmj@i@rm framgawtorigrepion Fyw@ANE is|preferal!s fryn a New World
peitcSel¥éby frdVER ardab26hsisGRBEOE mdohBdts, GR8Sns, (bR mCELAiti

L
FRe Ry R Al R gt iy
4f L5 hguier ‘i“ﬁ‘éﬁ“ﬁd?"?f{;p’e%é"‘ Ydjﬁafm@tﬁ‘és CD40, CD49d, MHC
class 1 ICclass IT, |nterferon-y, . 1,
E]Lq:_ferfgly, tilq_dnilgen p Evhg)g therqlapncélc aatilmady QTE“"UE‘W %}.ﬂuix%ﬁuon thereof
béndsrie pepdide. proten, chrbeltydoed, Elycopodteioilipy] glzicdpidbinaimure, selected
fhdrbA fukroBs-as Ryt IQa0F A iU g RnoBabgbiic LBEANEFCAMANEWs-Y,

@%&@gﬁ%%ﬁ)@b&\ﬂ@ bad X‘%% (1319&54%11% HEPE hRAIL

nt i

§1v°ﬁ§‘°‘éi %W‘B&?"ﬁ%"“‘vceﬁéﬂrﬁ% e B BATHmat SB‘F“‘*BPY
@mr@r ingloflind CO3 phR4%IB125gE R4, CDHBd mné@ olessdr MAICrbase Ht GM-
@Srem@ffcrdnn&hudungzsmmxunm Thbvo, et 18E, ahGhtided exfeaied on a

: I nv OF Ve (%E’ﬂ é@ Ifbhﬁh p. 1?&%{%&[{ 'Em 1&&1@@[‘%&@@@(1 adhesion

R it FPAR RS D2 B pian, an

mhsqngempwﬁnmﬂ#uwmhcmklm Brogie factanor offier yahiilephysiological
RGN at a @tepttir liftkcoR ilclugiRB Sotiin, HNX6| 118, mmim dBagS5a, VEGF,
NEF Qﬂdr tﬁénoxreye §J¥@9ﬁ ti@l:n f\’l%l%?l i E(:Sl'ir@l' ﬂ%rv%gs 3 leﬂ'?ﬁs@;gs

t OX enom an I'L e r.eln ’

MR Ry e Bt lumgp o é‘&bﬁ‘? st
rmcrqb@l agwbipburtvirakdntipes odiepinetneluding rebpirary einbiglanegrotein
Yy nalasdxtedn,calid ﬁm(;ceg:nomaﬁd g6l )whasirahid éhigeridd dntibody acts as an
ggﬂgloﬂe Eﬁeggnmsqur lﬁch{r@ﬂb cﬁﬁbr ldéplét@@nll Neﬁmﬁﬁlé ﬁﬁdeﬁfcd loBs (eg.
antl- C‘Dds by acting with complement, or killer cells (eg. NK cells) or is active as a
cytotoxic agent or to cause Fe-receptor binding by a phagocyte or neutralizes biological
activity of its target.

the multiple binding sPCEHAU2086/001165
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cytotoxic agent or to cause Fe-receptor binding by a
phagocyte or neutralizes biological activity of its

W0 200g@1962000 2007/ 019620 PCT/ AU2006/ 001165 8 |PCT/aU2008/001165

preferred that the sequence of at |east one framework
region is nodified to increase binding or potency or
to decrease predictedi nmunogenicity in humans. An
increase in binding or potency or a decrease in

predi cted i munogenicity inghumans of an antibody or
anti gen-bi ndi ng portion of the invention is relative
to an antibody or antigen S binding portion in which
It helsh prefrend that thegrqoence ef aleat did frackwolinregioh érmodified to
ﬁ&@@éhﬁ&ﬁé &r fol@cPHAY BRERse ﬁédx@%nﬂunﬂ&ﬁlﬁut fn ﬂﬁ%n@qﬁs

r%sgﬂqud: %&eﬁc&%& ggéc?casc in pg;d[lg:d mmﬁ.\%r%:&gyy lMumdm of an

%ﬂﬂmgwtﬁgﬁn-b‘sﬁhﬁ@ PeFHomRt %{I\éﬁ%‘}/ﬂ  Flagivacameralandy ar antigen
ki pottied in winghn Ugdninewonk régiorhisinmnsliddd. an ant i body or
anti gen-binding portion of the invention is relative
In othanenshot inpatd yheatquandc of e drinfodé 6ighe ODROiE inca,ul Fied) to/iidrEdSe
lﬁ[ﬁlﬁ“ﬂ dr r\ﬁgro'f td RS pfe%m\fbﬁ 'mﬁllhlfndg@ cit hhrﬂ aqndt ein

nstrated
P oty oF R RSt P gl Imipiqeg R b LI
AuHgsigdingmertion of Bigdwventipndorelifea o srtbrbinertaniges diriding
foirt@hagwhiah the siamaysik région iewanglifed. assays that can be
used to nmeasure the potency of the antibody or
Aninkrges ilbindigig daasdsir@i BshedetiRfse ik, Ude/RL]) €or the antlbody or

a-lr;{\g:ea'bliﬂai JqJ%HlolII%%?fog é’.‘é@&l@éﬁq‘é I%&%ghr@nlnﬁ Eﬂe? Pn blﬁ%%wall

tivate

“B*'I“ES% oF °ﬁﬁW&}?Ech feagys @é?ﬁ“ ﬁ%’@éﬁ medsiieg| e pofenty ?fﬁ %@%‘B‘}ﬂy or
aanernfiias neeiph dhespi élsluéfoﬁak ANFo-didufa ISRe rolognitofeutndisstieon
asfal anaeyihdsed {uiaf IPHA-F%i0fed fYaibhcral ARE moRsHucleddD8 (PBMC)

1@%&% %m&-% 9193(11%&9 &ochst cﬁ:h oh ©. Bﬁke% lenocytes
iy ;ﬁ o {1t fpleqon

Rdi
(
‘§“°’"‘L r" ok %h%ls% 4 ﬁ%@‘ gﬁ” “390) %’tgu et ﬂpﬁ?‘kb‘ﬁch
WG~ MO Mehews. AL and My Redle rieplhakins ablaterfugns, o
Redgical ApRtoazh) 1P8% 36]. Cemed? 1).G. TVIarTik eid A, ) 80 Gedrog ydds. aR1.
&8 benein, is intended to refer to imnunoglohulin
nDIecuIes conprlsed of four polypcptide chains, two

TRE¥MH "Mo@;h %& ps%d ﬁ&gm Ny dnl Q.h.{) référ 0 1'91'1"]@&()2 hllﬂ‘ltrﬁglecules

conn
SBORER ERuiorsoRt o i ﬁ‘et}"aYr(fE[gblF"é"“ i frodheht o nter
°9€“1°5’f€@1hlddlﬁ~‘1ﬂ%h‘i>9dsc Pinhcarnahnians conyisesre! a ik ylcbaiy yariable
redian (RICYPNEt\aN nd €igizonchdm oot tcgm Thy 1eay yeamicBSstant region

c%ﬂﬂ&eq el 20RR8ls, €1 d‘-_}ﬁcaﬂd biAhack C%kt r&hf{u?m% 1453 ngf ﬁ)%h?

VL.

chitlhan A o BV LSRR, cgﬁleﬂ QAP SR Lt chiin
CPRERGNBTTETOR IscompTited eﬂowomﬁ@, GionidierYy agl Vi Tgionyguh berfigthet
snigliNidaasnto aggidne of ypedeatabil Sy balingd éﬂ)ﬁﬂbldnfﬁlﬁrlfyﬁgteﬁﬁﬁmg fegl ons
(tﬂﬁp@:{t%@ﬂeh@@hrlith t'e)élong ﬁlwwmempﬁs J‘%&@%%MH ﬁgﬂh@@m
BadPu o ‘é“éin‘é‘e‘F 6%1&"’*%‘ Rl ‘?‘?@%%%LR hgped ﬁﬁ)dmugbte'éae%
byt tegminug i tb@f?ﬁ@\g@a ogger: FR1 é@m9m &8, GIPRS, FR4.

grrangeq from am no-terninus
I'he term "antigen-hinding portion" of an antibody, as uscd hercin refers 1o one or more

components or derivatives of an immunoglobulin that cxhibit the ability to bind to an
antigen. It has beeu shown that the antigen-binding function of an antibody can be
performed by fragments of a full length antibody. Examples of binding fragments
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to carhoxy-termnus in the follow ng order: FRI, CDRI,
FR2, CDR2, FR3, CDR3, FR4. The term "anti gen-bi ndi ng
w@ororioems20 of an anti body, as used herein referBCT/AU2006/001165
or nore conponents or derivatives of an
I mmunogl obulin that. exhibit the ability to hind to an
antigen. It has been shown that the anti gen-bi nding
function of an anti body can be 35 perfornmed by
fragments of a full length @ntibody. Exanples of
bi ndi ng fragnments WO 2007/019620 PCT/ AU2006/ 001165 9
enconpassed within the term™"antigen-binding portion”
egcfon@mqahmﬂbmd:p t¢rmc’hafigen- pm)lmgpﬁ'glbr' of pragniibndy, inelude (i) a Fab
et al toviiEm dnt Sﬁﬂﬁinfi m& af vi.he M cHVhbm&hs and

ébﬁa&n‘{ent a bwglent ﬁ'dém?nt (:gnjé s1r1g twg g'ﬂye ltl;]ztisg'tqe%lq ?nyo"%b dl%ulfide

b&F‘Sﬁﬂt fheaélge Eﬁgroa o@D Fdf Wémﬁ’i’tﬁ@%"“ l@@vfdhﬁ Vi #1diGrl ulomam (iv)a
Rvifagmen torconisd dttheng, ol uhiemvins e i@t arcorfian msibody; () agAb
fﬁgl’ﬁh’utﬁwaﬂré?ﬁﬂ 19808k RBOsE 546 é/g‘@hlﬁk—c@l@idtb Y degreivp aoidin,ar

1l
SRR o400, e ST L
cemplgmentayity aserEIHIE i5gion (CRR). Eéﬁ%ﬁ“ﬁ"r(%ﬂé‘i“imbﬁé G L@@'ﬁﬂm et
tist Fv {R@Oiznt, Yy arldbiy, ark3pded by Si@;at@ﬁés tha;ntdm(bv i9inedymsing
ré&ﬁﬂbﬁhﬁ%eﬂ%@%}r 8 IR RE hﬁR:ér dﬁe e%ﬁtﬂbs&héiﬂtc{t%%da@ af Qﬂ@le

oy olﬂgntl Qh u{ﬁg rv%tcl hFe Vx\ﬁ.ngl%x IC%OHS (5’8% o {Brx%n monovrale{lt mcﬁecH\éa:s {known
o8 Haglo el BelsgEciiiesd 8 B Al 1 V5P eRsiates Ao e Msddusiony .
19¢hProe tNad. AdadkSi. UsHass: ERTALBES. Simbringle chen Medee dso iatended

t& bmh&npaeqcah@thm tRd @ik "dnageﬁtunmkhgtdaam\(Loﬂmliddy I @O Sms

o?%%le E@u:é'@ %‘&d‘%ﬁ% %o‘?ec{ueﬁﬁmﬁfgu&g%dfekmi‘"gé g%? i : e% 'Cg
epoppray et APghosdicy axe| %d?ﬁbwtlb‘fd'eavn which §g andiedomafgs are.
eppraded Boi singliPnLPEpLEIS EBuin $83)sing Suipker dhah ijllen bhm iorullFwdor
paiiay BéteEoni I @OWBH.InS 61 M6 \SRCATRABSES) MicinRiuk: doRfink & fhir

w@x g\gﬁﬂleH rg(EibeQinp&rﬂﬁlbtﬂ& rht 5%0%%t1 ugbtﬂﬁﬁx%;%s%w

vs_and rel at ed ecuf es sy
T35 87 ity 1 9OAEEF. QB e 1o ¢ FSen 88 ARt Foliak, R, e
GD Té%?é,cﬁtl@stm&r%llﬁlwﬂdll@nt anti bodies in vvh| ch VH and VL
domai ns are expressed on a single polypeptide chain,
Migilods of produgiog ianttedies draerding t¢ he inybrgion wilbbeafamdim fogrersons
sRiflkd infigE dpOREH R xAifc, NP ARIRL.UN 16361, NS IANENG.5H88,089 and

l}éw()%?%ﬁ@rvm‘@l Eéungmg‘cg ﬁ%‘?‘cutl ?}h%ﬁél ce Wtﬁchr entlrcty Such

eor L &no ain creating
RS A lsé S5 Al Foeg Pragdehgaesy. | HoI liger, P.,

et al., 1993, Proc. Natl. Acad. Sci.
gy prsiezad thahe anshpdyr antigen-bindipg pogsigp lherembgaordlss Fube prent
iveftkmbad Are@yted Mptivodsogehicipy mduoimaghasmt | bodi es
according to the invention will be famliar to persons
BKidw eanuinogdnivay'sil is, meamehdl dre sextadp Hees nbiSaisdiat ribodyeesponse
it atQcs GnBA; omS«'%f Eﬁfv%‘éls MReiving ﬁ@@n% @Mm&é’ﬁt magmlude 1o

cor por at rence
KRR (ool g5 s SR <PBAeT e T
aghiensdbarporiecdifdtnant techniques, It is preferred that
t he anti body or antigen-binding portion thereof
The boeldl gmungeertialypr barms may predinted ovinghhs MiF e dive flgdndinay
predRBOF e G Prdprdd h@p: MWRBmREGS{es. in/raghava/propred) using a 1%

threshold value analysis of all alleles. Other programys which may be used include:

Rankpep (http://bio.dfei.harvard. edu/Tools/rank pep.html)
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By "low i mmunogenicity" it is nmeant that the anti body
does not raise an anti body response in at |east the

woragosnidego of i ndi vi dual s receiving the anti bodpCDAU2006/001165

sufficient magnitude to 30 reduce the effectiveness of

continued adm nistration of the antibody for a

sufficient time to achieve therapeutic efficacy. The

| evel of immunogenicity in humans may predicted using
the MHC class |l binding pgediction program Propred

(http://ww intech.res.in/raghaval/propred) using a 1 %
threshol d value analysis of all alleles. Oher

pr ogrippse (HEeiemins prapeetay seftwaie | alggaomigseoRAnk pep

(http://bio.dfci.harvard. edu/ Tcx) | s/ rankpep. htnl) WO
Redo7d 0r9.6RgenREY alizaiesy B0:01166 no of QreicH asmbefyiigopivini es
pRARRE keBiad i MECIE 18 &) ek GANEhGALyRRPR:ssRER WA skget population,

; ' ' C . | reduced
< T UARE Qurl XoDEnERH Fle D BBRBREL el (Pocce))
Igyynoipfarmafipspnd theprodiciinp of impmpinagesicly, ug Hicqvalay 9(2): 82-
%opul ation, relative to the starting donor nol ecul e

(Mower DR, Doytchinova I A (2004) 5
Fhamitingnl meilysfs@f MIAT ¢less Tibdingran pe palfoahedtry gefierating overlapping
pb Qeedpofdit o 1Y PisteibloB mRVestl R 8k inh sk ForBitsir Bty to evoke
L e s
cagy-bigdign aentige (Hropps T grds 9% b w-ﬁ\g@r,é& 2E8Y testing

these for their ability to evoke T. cell activation
Thertege ['Jerigedoiromn'eqs apqddressig ag)3tiop o Yiw Batld erimatedpoeverk
rREME mdns tient K eudeddiof th Ble® VA& E] drimani i en@rkpegibn daltered

ﬁtQ)E{aEHée 3 "Rk dive] Te\ﬁ/\t.é%l@é ;Typfﬁl?ﬁthﬁ ShanEe$ Ruill M:ﬁila%e tc} zr{gretg%g%)dtmgﬁ@was
CUpghTag D PEBR Y4 s BRI TS 20 b e frpfe e
Ig@EIRgATEtYgR humensNEDE 4wt |'deripad; frem aloesnghingloddchaaggk which s
r@alit Bftﬁe‘jtota_f seqmantdref thleaﬂrémtﬁ{o@e«qgﬂemaes_eﬂiypihe abdiaplotrbygon being
idehA06% Nirkh RGeS feqlubh ok T ARELAL RN gl-e%m@c@ﬁw
Cdes_c_Jr,(l bggt |,}7W‘%JVSV n@%tn?mnmN%w 5, 585, 089 and US

BB R B R BY S aat e pfedi cted 15 i mmunogenicity

i n_humans: . The term "derived fronf s not . incl ude
NSRS el BU R R pre st S e B arbody
of uigeRinging eytiamiBerpefadughibinds a eebsuplage aatigcs of e gitelrinepeicprin
tiechatitiddg at artigerabihdinBihcieofamepnsiek o setbenege compdsitknit ddaseo
oy B 584 L OISO e vy,

: . nehi I.h. gov/ .. ur t her. .

it 4 BE BecbaThal Py B8 gD o Bl indd o
dsicrfratreceintisgprye hogyigfinant i gen- bi ndi ng porti on

thereof which binds a cell surface antigen or a
Aspsegidiered hiherre |'designade mawsitiydigw Biorld atingie ADBI haicrbgen
sélvgsdaning GRPliBaBpEntvMa edbivick@Bedin HRORbIG Ag:dl APCT
ARsaiNE o STRATe ﬁﬁ%“y (bR TLCLNGLOE! ?ﬂ?&%
o 0Bt R et R i SRRy o D! b G
nsod s praseraldy seb librares preared dog forrsaedem dipsgebedar Megatifdny o
at yRQKPubication No, WO 92/01047, McCafterty et al., 1990, Nalure, 348:552-354; and
Griffiths et al., 1993, EMBO J, 12:725-734 which are hereby incorporated by reference in
their entirety.

Tor example, once initial human Vy, and Vi segments are selected, "mix and match"
cxperiments, in which ditferent pairs of the initially sclected V), and Vyy segments arc
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15

25 As used herein the term "designed" neans the New
World primte CDRs have been selected using the

wepiorops20 npri nting net hods descri bed i n HoogePGATUZ006001165

al., PCT Publication No. WD 93/06213 and Jespers e

al, BIOTEC -1 WOLOGY Vol 12 1994, pp 899-903 which
are hereby incorporated in their entirety. The
antibody libraries used in this nethod are preferably
scFv libraries prepared angjscreened as described in
McCafferty et 30 al., PCT Publication No, WD 92/01047, "
McCafferty et al., 1990 Nat ure, 348:552-554; and
sapeped for WENR@ biaiding, sropsgfonmagposelect poferod VoY pal potpbisgtigns.
Aldgitiehyly, to ampanptoe tHe Wifingtl eiddordewdr ithe dffvaicrcomsiint foe hPNF-c,
bﬁ@ﬂl Ju'@ VH cﬂtﬂfttﬁe‘%refgwm/ W Pau‘(@ Rgh %Hsu%ﬂﬂsﬁﬂﬁﬁted

PigieE ?bix wih B PR et Vi o7 DR Bitigptsn iyt e

WM@O&?@CWWWM@@@@HW@M@ Obrtiradiesluring a natural
HBRHEEPOnsk OThihik Meroauidiinydiangation can Beict@iplishkdthy agplitytiz Vi
«in’r{”{ﬁ&%ﬁ& Me/PER Ritheks &gfgm aﬁaﬂy ¢ Vaitldrandons, 10

rove the affynity a ower the off rate
reS BT hh (VB POFPPREEYE Boct, sRikpd, i %ﬂw M et oat o
n@cfleqnﬁebqweq‘t eartainPoirignyaugethat (fls:)rcaymt B@ngﬁhﬁqmde Vi and
Wdégmicddd into fvhieh ednaddh ynuwilibiie Havé teen GRoGuced tode Uf aMifbr V),

c@ié,/rgglon\étqhés@ i g@gﬁ%ﬁﬂ%ﬁ%% théhts Jﬁﬁhé {e‘.eféev@d Rr
bR P BHER S peOReT B TR APy Bkt P i for

aptipsp bindiag catiegelpeiedsi tro affinity maturati on can be
acconpl i shed by anplifying VIl and VL regi ons using

FpIBRvipg scmsniog enshipdlitiveof et antibesiyton entigen-ODRBE pertive thaop3yhich

bind$ e Ghtig¢ R bintetl [Edn PFcbdtBifanh BMBurbGIOBulinSIiplee tbravy, tiivlde

a&@@%@n %RHE&e&JJnnB&@ Lrpﬁcrrecd% ﬁQrtn' %ql ﬁ)@@%ﬁcﬁ&c (c.g. from

certaln resu

TR A S5O S0 GHhEFrErer P S O
DA eeelindrives. HE desiterb 8¢ neleie add eadbeilvther mh@mmc%wfe@?e Uthsr
a3y foe@h GNBe inVdnaEse (elga nidied ty nikdiaicddlendtd iagaidWonal

,ﬁﬁm%mlﬁmlm Ju@l?%ra%%ﬂ%l t&{mt% SlisOrd & plelien @A

o SR SR o g e ERet U pict ﬁ*ﬁm%rfrw&‘m%&e
agiihody isickygedinty 4 V§‘61"ﬁ’ffldﬁ‘rﬁ"6@33&¥i1 v&ptP] 396 dRprogpced into a mammalian
hanftetlyen- bi ndi ng portion thereof which 15 binds the
antigen of interest froma reconbi nant inmunogl obulin
display library, nucleic acid encoding the selected
anti body can be recovered fromthe display package
(e.g., from the ph.age genone) and subcloncd into

ot her expression vectors by standard reconbi nant DNA
techni ques. If desired, the nucleic acid can he
further manipulated to create other antibody fornms of
the invention (e.g., linked to nucleic acid encoding
addi ti onal 20 i mmunogl obul i n domai ns, such as

addi tional constant regions). To express a reconbi nant
human anti body i sol ated by screening of a
conmbinatorial |ibrary, the DNA encoding the antibody
is cloned into a reconbi nant expression vector and

i ntroduced into a mammal i an



host cells. WO 2007/019620 PCT/ AU2006/ 001165 12
Exanpl es of cell surface antigens which may he

w0 arogetwado and anti bodi es which may be used i nP€T&U2006/001165
inmprinting include but are not Iimted to Antigen
Anti body (reference) CD3 OKT3 (Van Wauwe-JP et a]
(1980) Journal of Immunolo 124: 2708-13) CD20 1175
(Press-OWet al (1987) Blood 69: 584 Y2B8 (Wite-CA
et al (1991) Pharm Sci. fgchnol. Today 2, 95-101
CD33 P67.6 (Koller-U & Peschel -CH. I n Knapp- Wet al
Eds Leukocyte Typin IV. Wiite Cell Differentiation
Antigens, Oxford University Press 1989: 812- 8% 2

E-AWizATERell spiiae aniiseat Whirh %@39%@%@%&1 angod 1°87‘§ Fyy be
useGin- (e mphin@bind|Bia kel are Dowdimiwt t 2005) Int J Mot  Mcd
15: 303-313) dycoprotein IlIb/]lla IOE5 & 7E3
(Col I or-13S (1985) Journal of dCinical Investigation

76:.10I-108) Her-2 4D5 (Kumar-R et al (1991) Mol . Cell
Aﬁh,@n 11: 979-86) CD25 Mab: ,ﬁﬁi[ﬁd& Fe@edce)A et al (1991)
it cancer 497 450-456 20077019620
s AUZO?G{jOOlé% 13 Examl GRrofvaXianps: iHtiseh, 18
e targeted ana antl bodl es n e
i rmrl nfgl ng i-pel-ude—buyt—are Jmmugﬂzq gyﬁag.%ag-'é)ﬂnn
Antl body (refer ence) TNF-a n| Ab195 | er @0 i
CP#990) Cytokine 2:. 162- 169)1FiARiess- ‘i’e‘ 419 gloﬁg?*)'éé‘,‘
31, 32, 37, 42, 47, 53, 54 éRa t\u/h DA et al (1991
Mol ecul ar 288 (White-CA et al (1991) Pharm. Sci
Technol. Today 2 : 95-101
CD33 PG7.6 (Koller-U & Peschel-CH. In Knapp-
W et al Eds Leukocyte Typin 1V: White
Cell Difforentiation Antigens, Oxford
University Press 1989: §12-813
CDhs2 - CAMPATH 1 (Hale-G ct al (1983) Blood
62 : 873-82)
EGF-R | mAb225 (Bruell-D et al (2005) Int T Mol
Med 15: 303-313)
Glycoprotein IIb/Illa ! 10ES & 7E3 (Coller-BS (1985) Jowrnal of
Clinical Investigation 76: 101-108)
Her-2 4D5 (Kumar-R et al (1991) Mol. Cell Biol
11: 979-86)
CD25 Mab: RFT5 (Engert-A ct al (1991) Int)
Cancer 49: 450-456)
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20

| mmunol ogy 28: 79-86) VEGF mAbs A3,13.1, A4.6.1,
B4.3.1, &B2.6.2 KimIC 1| (1992) Gowth Factor,; 7:

WG 30064)9620The present invention is Curther baseRCDAU206/001165

method for anplification of New Wrld primte

I mmunogl obul i n genes, for exanple by pol ynerase chain
reaction (PCR) from5 nucleic acid extracted from New
Wrld primte | ynphocytes using priners specific for
heavy and light chain varighle region gene famlies.
The anplified variable region is then cloned into an
expressi on vector containing a human or prinmate
R BRSNS, Kby DAL ALE! LAy By WG
imgEwinsineide boNe neblimBeldPogi es are used to obtain

antibody heavy and i ght chai i genes, — I0 T ncor por are

Hese genes i nto recomnbi nanf Agﬁp&'ﬁﬁf&gnééectors and

ntroducethevectors—Tto MosSt CellsS, bULll as those

cribed in Sanbrook, Frits$

I"&cul ar O oni ng; a | abor a?’grb%ﬁmgﬁg %ééﬁg%ﬁ(’km
ed| tion, Cold Spring Harbor J((72989) Sui t abl e
expression vectors will be 1 am liar to those skilled
in the art. The New World pmabhtld, 13/ BpHcES &k 32, 37,42, 47,
produci ng the i munogl obul i nS3,34 eRdtyi@i Dalet 31 (1991) Molecular

i nmortalised by fusion 15 W4h,Ridpyekosnggcel | |ine

4 =.

togeneratea hybridonaPreferred mammat T anm host

f [ th
TRVanti on T hol ude Ohi nese. [ISL AT OIS (H T KRpa®
| el Y, (O RSO

to mamal i an ex ressi on systens, the present invention
Hie e Hvenion At (ugher hesed erimerhodign %rﬁ%&trqnmﬁ NewpVekki on
[BiysieimBnusoiisbulia pérkn S@ cnhiibbap@ypdrasaichau repetiok APGRL train

r%&emaqfe,e.rrdceh }rogx%dvo/ﬁ’qﬂd P46 te BXHhESSs Q8ln &ﬁ&ﬁ"ﬁ)emﬁc for

SO skill ed
heAV Thi cga vw{yle\ﬁ_y&l rﬁgne fnannl es Fhe angmhglen v nable re§10n 18 tﬁen

re er re o cons
Praned %@W%@W“&’&E‘%@P‘ﬁ’@mgﬁéﬁ@% B B TRg C"F‘ﬁ?ﬂﬁ FF@{}’I“@B“Lﬂ fI""h
theprdntaesofdfevaWssid piredte chimeportamibirant shtipalyu Sahdayd
r@&ﬁﬂ#ﬂfallﬂmm&%& 6@&%@2@6{? QTJb&UZQIQ%Q%J@&nd ﬂiéhl chain genes,

mcdﬁfor'}rg {h%sctgurﬁes PRE &o%ﬁm?gxpreﬁl 3| 9(15],%@3118 énl 8(1!9(?‘[116 veuors into

hgst cety eu it Ptedisrcribgibin Spmbierh GTieRad NS ey Mojegular
Prepgrddofaaymamwb eeamd ¢ditimnGeltl Sixtine Harlent O¥. 4 P89y
cells, or rearranged ie. prepared from for exanple,
<aututble expoessinmbeeion weillbk Samilifr tolésorsiiied ml thoaes Thd dletwi Workt]

ranfE mpidfc e @prod RRG i cQmhRino@bbuiyard §PREYh@iriRlised 8 fusion
.1 7 i &519%% tofa%?}l%rﬁgg nfiolEN subject to

nesi s an creenlng in order to produce
l%%d ?‘%iﬁttlzgrgx%n%l%{i?ixg&n%@ mrﬁé?resgﬂ;l%ré%\é%o& P.lé.gt aggbodies of the invention
ipglwderfdepeobdansterReiyd S HE ) ABTPeiyeboreg slls COS £elsorng y P2 cells.

artificially introduci.ng diversity into a cloned
Tpaddiddy te nchovmelion cxBrestionayfiems, the paesend inyeition atse coméropless the
use of non-mammalian cxpression systems such as those which are plant or prokaryotic
(bacterial) derived. Such cxpression systems would be familiar to persons skilled in the
art. ‘

The repertoire of Vy, V¢ and constant region domains can be a naturally occurring
repertoire of immunoglobulin sequences or a synthetic repertoire, A naturally occurring
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will be famliar to persons skilled in the art such as
those described by R A Irving et cd., 10 2001,

wdadowrnade2of | mmunol ogi cal Met hods, 248, 31-45.Pdhau2006/001165

vari abl e region, or a CDR thereof, of a New Wrld
pri mate anti body gene may be cloned by providing
nucl ei ¢ aci deg. cDNA, providing a prinmer conplenentary
to the CcDNA sequence encoding a 5 |eader sequence of
an anti body gene, contacting that cDNA and the primer
to forma hybrid conplex and anplifying the cDNA to
produce nucleic acid 15 encoding the variable region
TERSFLOICTIRONCRIERSFAC: 19F champlongom Wpminpelobilireaxpresying dyiourvested
fp@nenc or mdre\friewstodf Sidhecpcreied kagheahive REpRHAEERIM newborn
I

iSRRG }Ec}édb@;ﬁﬁ b;&g%%;ﬂi iem olr relag gg:ﬁeﬁeﬁ\%ﬁ (FRSkane L

B L% <Ok iger @ SUYHCTHEE Oy BYY 1GRIS s
ﬂaﬂé é@ﬂ thertayedt gntigen eredheafsubjeny tconutpgsnesiiond (athkrscrseninginerder

1S prythesa afdselect Varigds itk thiaéved GlaRing CRHARSEScsUST NG
standard reconbi nant techni ques. For exanple, US 20

S@ﬂlhaﬂire;hlﬂmr& of ﬁﬁlnﬁ)r&}%loﬂﬂﬁﬁfahhlﬂ@ddﬁ%ﬁﬁ 1élﬁFedQ)57t%ﬁiﬂcﬁﬁy
| I
n|1t Wu#1 iia& O&P@%ﬁ aﬁo‘ﬁ?d &aglalg{g doxﬁeﬁn a@l}cirll unt% mtatlura?l n %38 uds

s Fpeoings Shillec e SR 3 feses deocTgmbPy KA. Irving e .,
ZWWI obmnimolgalaMéthaineddBrH-45egi on from a hunman
i mmunogl obulin. United States publication no,
T2 08H0BIGHS, desCPReseof, of uvawiVeatd pimateantibuig gb@rinay be

clomedby previlia udrgwmg@gwmmhy l&ha,nga b&n@rr&tﬂns@ﬂhbﬁﬁ?t the
cﬁm %L]&yng WC?F' 11k §1 ye%@eggg%ancR Bﬁg] angmdly B céogmﬁg%that S%A
% P‘h grimerd My @bﬂ)@tl?wé ayalifyipg dhe cHNA Reradaer ivglsigrpeid
cagndingdigyvarishle egipakir SR tegiogarf tiei Nwev Woddpivinate hnt (BB gene.
structure types of human anti bodies as the basis for
Is eice ot ihngeatliieg ofaipprresont spéotlichuerin will Byt iies 89 p@Ree S
skiflkd @ mlu&qﬂcs@ntm@m mﬁ%ﬁfﬂ’bﬂ@bﬂmalé h@ﬁﬁle region

8 r%fex?c%'n?ah%%g&%@% aﬁ%gp%g Ior %é‘gﬂ ?lfh w%]dfyéw%slgw&mes,
PR it éeﬁt‘?}’r‘?"sx}’élf“géﬂ“b“dr J@@qwanqﬂa@m@m JegerenelsUS
Parayt Noe 5 0BE,88Srieskribponethdrie fgerating low Dhldutapotisityadiirhariom an
2RO {RO Bhs TBM?lrthJ hi fﬁﬁi%@%n@lﬁﬁ?@&&cﬂt MhiBofAdn@RE% SN one or
| Ot echn
nﬁn?CDi{rb me dbpdl} gﬁt%ﬁ({?ﬁlm anld a Eamgwor% é%gé%ng%cgg a htﬁ*%l
ARG S SRS BHEHAB S0 A G i ¢ bomaisation
niethed higl cogtinalowliminghashicilyldhinbRnstedise nomeimey CDR sequences
h@)ﬁmanmﬁleQ{b ahd BraflMixk sMfRerk @O hQﬂq@]@ &leodles based on using
8 0} ém Mgﬁ H&% aﬁ-.[‘?l%od? maL()mpm% on t% %er lell'h

ment %ﬁgé an _acce
~ea°§1°a1bf§m S ORI C N U S
apprersisethumag dpmewerk sRppricesiior y hurbdniseODRbody |Accipeingly, these
p@hi@pleetin bo kplicd RERY PEHNAGT cAb bOm6:e biNew SRR Gl (A5Rs

nﬁﬁ& RJchw&ldVlj}{rﬁ ﬂibalcgcghdl gg}hbi%t}?én&h and a variabl e heavy

aln or e case of a domain

Tﬁ@ E‘bﬁ g%ucnccs ‘faha? b& Lb%mc%drrom %%%‘nognﬁcq%N% Iﬂ"é’ d?eé%_(éﬂ'l dn&‘ltlbod}’

Ves replace
oh{ﬁng s:ﬁ}u@fcésr %fEﬁc?t ina database ¢.g. The National Centre for Blotechnology

Information protein and nuclcotide databases, The Kabat Database of Sequences of
Proteins of Immunological Interest. The CDR sequence may be a genomic DNA or a
cDNA.



CDR2 in a variable region sequence via prinmer directed
mut agenesi s. The nethod consists of annealing a

W@y loete€ ol i gonucl eoti de encodi ng a desired PUL/AUR@®A/001165
to a target region where it serves as a priner for
initiation of DNA synthesis in vitro, extending the
ol i gonucl coti de by a. DNA pol ynerase to generate a
doubl e-stranded DNA that carries the 10 desired
mutation, and |igating andygloning the sequence into
an appropriate expression vector (Sanbrook, Joseph
and David W Russell (2001). Mol ecul ar d oni ng:

Mettods for graftinlyameptdcemSr EDEE) int@ul abeparivagrbhese usnce \Nll*r!e

fdanligh (R r&dﬂg M0 the kR BOMApREM: P88 TypRiaily,lthd CORNGILbe

oo i B0 OB LIS LA G RO OSSPl R

vesiaple hemy chpin ﬁbﬁ-‘d’&ﬁ}%?hé‘ﬁltm 3@'3‘&%?.0&9 F@ﬂ%ﬁntthﬁily e prsiRd
5  methodnf th payenpinrdntiominwplyds repleementwdeithenCPRE op motegireferaly,
cmmtm g‘?&mb@@%ﬁm Rguefe alsdineridFPRIOAGRAAN mh@@]u(h 8hsists
Ot ceHm a s%n?h gﬁoﬁ%rﬁémlﬁg gr?%lqu% Q dé:s c? mtrltglgo d'iar%ct rﬁg%n
“fllgfgst spﬁyﬁSa% aRMen R rilitign of Dl‘ﬂls Bmﬂaféwsvm@ cygndipgthe ang
. oligmmudtotae by s D&IA® ] yregise uegcnaauwardk@ﬂe pepddddaN Atdt aiies the

10 abeide® hiktaflan, aﬁcohgaahgfmdsctdn rmcc se@@nécQnidRK BppRbprate@Rfredinsl
vgc%t&t(bﬁ!ﬁatlﬁvg sep%F dr@av iss%&@(glig@gg\ﬁhﬁn ‘lor%% dA et
Leksreiopiidanugt éu ess F’éh'?Paﬂ%JH?fP%N)YZ Cqld pringr{ghor Liprasesy
Pops®pared from whol e anti bodi es usi ng conventi onal

techni ques, such as papain or pepsin digestion,

Stit $ypehet, biv eltippdyodt amdipeh-eindip ipboidh dercoMpiyciertof a larger

15 nﬁ&hh&&ﬁ’ésﬁ:ﬁ mole%&l% 'f@z‘i’ﬂ:&i b? Q&Ja!eﬁﬂ& R vAIETURead RS B8 antibody

of %m@ﬂéj}‘ ;ﬁmu{n Wﬂ{} on: o%gl pro gmg dre%egp (9 a 19 aﬁigles of such L

i eVRIdhasion R IeGkiEy peladeie pEhR ~tr%@d@oﬁ@tr%?n ‘Pé‘(}ﬁk%
tseorensdy (eecpolKipoynoy,S. pr.ef o, dp5Hotalutibadiésaam a
H’}ann.ﬁ 6:99-10TbR1 usk m@%mé Rkialé, A nf@& fdpeibe anfier- termmal

20 ps&yh{r@(su?c t§§§%&g %lvg@{t un(? b%tlmw%q%ﬁ%ﬁlaﬁ%mgﬁnggno@ns gl et

of PN i g LAOTof05Bh Htibody g inny e’ E6p g S a
fopmentargn het meparedifiiomhvipdcatibalics fusing ednventiona ¢echniques, such as

RFNN GRA%H digesRH)XdsPaclivelyd Gt vBolb it BDSies. Mydoeerdariib@lies,
agt%[g)dg orgr‘msh.\g rgxg%a(“ﬂug 'ngﬁaﬁéé b %rﬁe@%mé gtgllllﬁnl
?,%HC

c t
25 nalmv%@c 65 RO S 1 b g e Rt an.  ©

[ ncI uding e.g. The Nationat Centre for Biotechnol ogy
TR PO RELTFSM i?ﬂb“tné‘f & Apon iy R Ybtingt Sadduiman geprimate
iKaoatglbatiabasacof TISeguercegiende nRyde e Nes World primate or an Old

Wm%%deﬁﬁncc ISt LSl Wl priv@utdd MdL R di¥inPhinzce, or other
hmmm%rﬂl eB grg)gllg%r &g{gtulta%nwﬁigl?ﬁ)&gﬁsg 9r |51c91r dﬁs% r?aﬂlgg%ﬁc dﬂoﬂn?my

0ty A 8BS Oy K DonBSEON L S b Gep FeanFodieRRs:
Saqeng®s which cudoide for hinearcdriprimniec:oaninl Bgidys a¢ available from
d8bi:eEAcIiREE. £ rhb SlidrANCnhe & Biotechniology Information protein and
nucleotide dalabascs, The Kabat Database of Sequences of Proteins of Immunological
Interest.

35  The antibody or antigen-binding portion according to the invention is capable of binding to
a human or non-human antigen.
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hi nds, is peptide, protein, carbohydrate,
gl ycoprotein, lipid or glycolipid in nature, selected

wo c@moseeunour - associ ated antigen including  PCT/AU2006/001165

carci noenbryoni ¢ anti gen, EpCAM Lew s-Y, Lew s-V/b,
PMSA, CD20, CD30, CD33, CD38, CD52, CD154, EGF-R
Her-2, TRAIL 5 and VEOF receptors, an antigen involved
in an immune or inflamuatory di sease or disorder

i ncludi ng CD3, CD4, CD25, 40, CD49d, MAC cl ass I,
MHC cl ass 11, G\ CSF, interferon-y, IL-1, IL-12,
IL-13, 1L-23, TNF-a, and IgE, an antijgen expressed on
Praferdblys thegstigen inehigliha griejompbastyoF ptigeipinging portion thereof

bifdQ keI Oirblein, capivhydiae gl e opreemplimd or gydlipid hesitea selected

fr { b £01kiRs SR by Rl 18iac ERHEANERR R s v,
Lo o

aphYEGHicogitealan antipgy iceroled ippn e ep ingammaeredifcase or
disHgrutilagh QTR ODA, CH1S, B0, IEDBd, MEE-|a35 1, BBIC cleldl, GM-
c‘gﬁfﬁ?r a?r&lﬁg BNdnt by 14 qg%ﬁtﬂﬁﬁa A0 Ig@a.{ S8 QPRLNEHn b N

rvous sl e ases or —disorders
boshe3 ldﬂ‘? nq gl ytgﬁw%q ﬁ'b ghd yc%gtcm a[ﬁmgﬂrglic CERPLGRS and adhesion
regeptorh ingding G0 il CGRIEH: Cel%llc RRBoBPS. CDSS 2t BH4giapal
a(Ebh GRRFISDE alking chahtdkud] drewih @i bRbthEr WolalI8 ghsicidgical
m\éhﬁ &ra%c%bﬁ \Majagregﬁ mﬁﬁ}ﬁ.lm &t fnoﬁ' @ lL ri%af‘éﬂi g ERAKS,, “(@Q@m

oXI N S
oL e it PR bRy a T SN B RE
d(Skﬂdﬁﬂﬂ irghudisg I[immﬁli@%dm@ﬂsm adigenedfingn-piggen origt SUCIOM) by
nB&bhiMgnawbiiil of O iR or texinsKidildery replrhisry (FearitiaNikinaerdtaih
FOhnthiix ﬁ)%r! }’a?lgaasﬁagé &I\;ﬁ Q{d ogmagﬁé?ém B chithefi Hﬁﬁ)ody acts as an

ST PR GE S S ‘F*‘B‘agg%é’f ol &fs g
apti-EP4Y tciing Wiﬁlecmqﬂg‘@h oy Kllerqells (gDt coBper Braghiss Runan
cyiblokix agehk brerd Dase Feteyepidrdvinginiibh a giapocytaatregedizéd thaogic!
dgg,g#,lopﬁg dd3gr eof may hind it non-human antigen.
Preferably the nun-human antigen is selected fromthe

OB 18 L AFTFCHBI pRIGEY, BUARNNIRL Vi TUS

pr o cyto al ovirus, snake venons and di goxi n.

Amgaa&e ,mq% %tmg‘fy Jaqnu 8- fb}}ﬁﬁ‘:ﬂ g&%&‘ }h@m Sa a%; mr.ae mﬁmmn

TR BGTeEH N thHneRat g Ia%t‘&°%5|56‘ﬁ°*%1r ‘“é'?] 5#‘?{‘1”8 6?3?‘%1& # a
repisgoy s atcydh voorisratein, ¢keiegalpvitgs Mnaksyvehepeind gigoxin,
measured by surface plasnon resonance anal ysis using,
Theterre Xiaingy te” @& ns@ hatar, GTiMewigd feaefer polladriwling s Aeticr by an
1nﬁmaﬁcegmbamdvalﬁtlé@ecgi&mrkme&dw@vm‘ua&mm c6@tdn\aId of 1uM

g?)gielt- maentrlé%% s]l)face-E%ngl Ld?]' Lié&l%{l%sgs' lﬁﬁﬁg%%ﬂaﬁl lea .

or a specl tera on I.S
B&A@fr%’ff"émtgpc & rt)n @wawws&nh CHB 3% uation software
(g edrapablly Thb offinith 00dinMigonIonslapngid) fqm Sle;w{cfméﬁteiwmbl y
B Qston 30QcroNbI9 abdu ¥ET nh Rebpuiehena Bloye Rtferablgasbut 30O or

lm@dr m(ﬂ"é/l g}cﬁzrabﬁps%légtl ’4%8 P/N}r 1&&9 Hﬁdt}g'&graﬁigé{ lgis]lii’rﬁ%w 3(%(?11\'{3

s SABUAREOYEHIRE 1§ A G P HlpRROTS BB At e SOLAM

ab@u p0pMTEeuieift iM tockibewst S6fpM. hlwuptce@ém abopho@pM.on ar e
advant ageous i nhuman therapy because the |Iikelihood

ToE antihddied dfalne réseat iendon @nddvarpapeo s adunasipoaydevdukd thd e

fkBIHIGEEE in NSO &/ LS 20 -RETAHLPORE QA ldSRduced
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17 Reconbi nant anti bodi es produced according to the
invention that bind a target antigen can be
w0 denvideeed and i sol ated by screening a conbi nE€DAU2106/001165
i nununogl obulin library (e.g., a phage display
library) to isolate library nenbers that exhibit the
desired binding specificity and functional behaviour
(for exanple neutralisation of TNF(x can be neasured
using 5 L929 cells), It why be understood that al
appr oaches where anti gen-bi nding portions or
derivatives of antibodies are used, eg Fabs, scFv and
Recombirantstibadies ondiasd apaordingdp die invontion (it bind i 1arees agtigsp gan
b®ideititrd phdEisEnEd hme&ﬂn@mcoxﬂﬂmwhagmmbgpmy libeeh@igque
ag%aﬁ leilg%?ftro %.s#e mﬁa&y aRabY4s e, ikl bitedfling s é:mflcuy

ou eratin
e e L S e
LB2%atliot & voil be haderstogn thybalk apgreectien where pntiggmbigsiagpertons or
dBakaias ofdntiBbdics aldB4dd, cPFAR, scNakld v Aeadns cb@bmaib/@flibodies, lie
“@‘@1}‘7“2 0[76%% u&?sa{t kReRia! TR thage 31%9 i b ledNRHQHE Bas been described

C a | ON N
ergtﬁvsﬁéﬂt s R p o nethods g (RO Tas e ring g
$EGCB8F, strqtﬁhhaw@s gd ag“gmyg@gmngg@mo@pts af them ggobe found in, for
eBinde] gafbaod: apy199 8 Picd7Natll A424. saausamaemmmsz L9 kon et al.,

15@10 t‘afeh’é‘ﬁldéghéas Bober é a1317c7'1-7 PERELRR o, Wh 961}17271PQ_§ Patent

ﬁiwﬁ%a@?f’ o s gnie LAl e BPF: o

Benfl“echllcg% ENETO- 1572; Crrrach g of 31991 Biq/f gchniagye R 375 13775\ Gigmrard
R4 egr PNthmﬁonSﬁ5WZB®/(EﬁQb Erarh 805 S T002, MamiNatisAat, Sfi. USA,

8&997?6»35180 "@itn@i‘s o al, E%Wo $96;72k1aY4; @rirfiths er 2. 199 Sateﬂflm

-8
SRl R Bk P P S rbop ATACR AY ol oy P51
1999, EhmeintipabHytyirgmap §:81-8RrHensrboa cadl, 1990 Acid Res
1Bid 1334 12900B7 /88, 1960 %udinke, 346: E175- 1RETE KAGPHR ¢:0@ 3200, T Mol
Bi R I57Rb; Rhappilder H%@Mvd@ms%@o Tadted e AR IS PRent No.

5280 48% M, S 1L 008, 105 o8 85 € 500808 K ctony

aByI§O8 e 495: W Met-sffesty ebgl, PCE@?“MB?W o QO R/HGIT NS
PORAINID 4,769, US anfPEP SHE.8 0 Su16:] DG 9], TTB WP TEP 1 BB YSTEFisional

héaﬁb;dN@teoﬂbé 60FGTd Wk § ¢4 298G wlT/RY70V il IS8, 634,
plication No. 60/126,603; and Wnter at cal. PCT WO

R%%u%@gﬂ%llﬁlﬁ&@s Eﬁ)t&@lﬁ @éﬁnuﬂg@fé@mhé"ﬁ%nu[)ﬁ Bk 'e?ﬁressed on the
SR SE T E Lot Bl (e EEPUIR G
‘@@'@%)or bacteria (see PCT publications M099/16569 and

98/ 49286) . The Sel ected Lynphocyte Anti bod Met hod or
The Anpeesl TmphecyteebmibpdMedod or S ot ihisectomed thén theikte of e

aftie tulviier MRAR $f SdneQemeig Affiginhingbodadsfrapidly.yUslikeiphgdideslay
gmm&svau 2t dale® M@gﬁm@@pl lﬁ%rdeﬁf&%'éﬁ@&@ﬁéw &dna rimate
ol PSS b PNEBHRS B e
pabyeeritigen inllow g wimpnisptinn Ael aﬁﬁfm‘g\@»ﬁ agdselegtivelypoliferated in
iR iy pepidaee s Falpmataitg e MTatved At RIS &ldl tStarfer mﬂnmm};

aﬁ@ﬁma%'ne %}‘éhe s%hlyenpé Qhed 6&%&%&&1 ro@ summ%f lﬁuﬁmdmrg A

at an a d for
P P oLl S £ R Eeveratiye LS, geatee Examgts 1 e
dedpdveridhe Hiaaﬁd silbsayendne bndlph Mupdit émlgatygq (Babcook, I.S. et al
1996, Proc. Natl. Acad. Sci, USA 93; 7843-7848, US Patent 5,627,052 and PCT
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humani sati on, Fab fragment, scFv or dAb generati on.
Thus anot her exanple is the 35 derivation of the
wo c@anweed the i nvention by SIAM and its deri vVBET/XE2006/001165
(Babcook, J.S. et al 1996, Proc. Natl. Acad. Sci, USA
93; 7843-7848, US Patent 5,627,052 and P('1 WO
2007/ 019620 PCT/ AU2006/ 001165 1.8 publication
W92/ 02551). Adaptations of SLAM such as the use of
alternatives to testing sygernatants such as panning,
also lie within the scope of this invention. In one
expressi on systemthe reconbi nant peptide/protein
phtilioxtin WOR/GASE DI Adapthtions of SLANE sipb g5 (he g9e af eligrpitives tg éasting
sUpeRGIaktS sucYY pddlin@z0stl@kyithih W st tifis invention.
Proc. Natl. Acad. Sci . USA. 94: 12297 - 121202 and PCT

InE &Qlckﬁr@stsioﬁ @ys%ﬁl th¥\(RShBAAR P J)(ldefa—lbtéﬁl 10RY RefispRyang e

rlé&)‘}m or, CF%IP lgsene{{o te:[tg)'ri{\ﬁ %L%qﬂ 5’ 1%’7??\3/ng ption of
pﬁ‘.“é’faéf*’éfb"‘ ?lé%ébg geb % ﬁ?’% i %jéﬁubéléfft}og Nobmo%q 1700y

Thisbnb@eexathplanyblatd thergantratidveantl irbriaw rarsergition hff'iit DNAdibrary
éy&m;bed@mld dbﬁ‘mﬁ%s? Sx@fcreﬂ@%a&ﬁ AHrQRmubiIs dell B8Q1Hso

D e B %’%%1 4y B Bl gt FR s iy on
ssorjegafipibhsclcadpndse bob 9%&*3% b HHWA lﬂ“@lé‘E?‘}» Hyers
tmmll #Aibve chd sibehueat agptificatidd dégthiypobimerasenbds redfetigredrercibicdn
t&ﬂﬂ)l@]}}) | Acfdn&ﬁﬁl' r@ﬁhd@ 8fscRetidmaup Lrﬁﬁilf@&udﬁ%@ﬁ&@i@kd hnceessary

tm{ig?l né%luﬁnﬁo ough mt!‘?(HlCP oun%l som}m. muVa%%h H{tﬁg f %sft?lpalby%thcr

1STsystem ar

mpphoplp i findty mpiatiog s S@“R’%Wﬁ “'i“'i“r u{ Hle i (B Irgipe g4l Jqpspal of
hfpRukological Mothoéd, 248, 31-39(R0ABD. of | nmunol ogi cal Met hods,
248, 31-45 (2001)). 15 Another exanple sees the

Ampki exatbple Beed theapplicstionf ennipian tampttakntslisbii@rtcchnology to the
b&&%ﬁﬁ? hﬂﬁ& aﬁtho&:Qaeof AgERRLAL. R utﬁ&lsﬂaﬁ‘&mﬂﬁhln@ﬂ%ﬁjﬁsﬁﬁonofn e

agﬂgp%g sox&ugg meth X alre mmrl]mﬁgmltg 5-%%1)::#%@11&@5%{18 (ﬁ’nansla\x{ecf ro

sortin

PEQieil arfbaﬁwﬁéwé w%%& SERHEOEHT 10 FRUGALS PRESS Vit b‘r”cS‘tOé'ldl‘f’Pé"ﬁ g s
emubsion @dek HET pollicaigens eg'a FYRIVOLGT L haude (M045F EBe Thk tohinglegignts

& the SHhQRA L ani Beléfion BBALSIIRR ale$0@nROY sipld doGiad il 9% nihod
}Mgmomedlé f\nd W0040712). The main el enents 20 for
A ener f‘ on and sel ection of antibodies are

S Do s foRich MRl TRE DR hriof fen be
deatipagipr Hipked é‘b‘\‘mg@b%‘r‘ﬁloﬁﬂ et e For R G AHpO&r antigen-
hilelirg\patiios eah W fuhdtiokadlg linkeddny ahdnaical Coupling, gostic fosloecul e.
nEQJovﬁ&ﬁ ARb&atidn ¥ oMBkiR 0L YnObr 1R btﬂ&rhml&hﬁﬂéxﬁ‘iﬁcdo Qfchia®n

a %ﬁc&t %bo#nCtde%ctﬂ@gX%en i) celglloxlx 1&0*1? Wgﬁ:ﬁm?&cg& Aééﬁr and/or a

/ST O
Pé‘ttﬁ& pw%de {08 BRI HerEgE ke ?Fﬁﬁb%%ymf&’rm%ﬁﬂ“ﬂ“é§°“‘°“
tsaertfi wéth ancalieo triadecula Giniloodystrepaviiit ewt lgloe ongpelyhistiine tag).
cytotoxic agent, a pharmaceutical agent, and/or a
cada¢ spetts c@apbildeset] npgencram ok cadxins aisduoe iralidactiveofotdphe
saéH ds boﬁ‘%r @K{ @eﬁ%i&? ﬂb&lu@l@és@g bﬂ@i‘hﬁ UGhain L BQER@ Tl microbial
re. region
LSRG S B Ry Bh R M B8] fEe0
cglichgaspipin germenaeia) mumamidrnosk (Hduding PMdb, Mﬁﬁ%@c@qd\ﬁ@om
ribs@in@i@Rtivating proteins such as ricin, ebulin I, saporin and gelonin, and prodrugs
such as melphalan.
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30 such as "' In or 90Y, selenium ribonucl eases,
bi ndi ng domain - deleted truncated m crobial toxins
WG ah/oas2Pseudononas exot oxi n or Di pht heri a t oRCTYAU2006/001165
tubulin inhibitors such as calicheasnicin
(ozagam cin), maytansinoids (including DM1),
auristatins, and taxoids, ribosone inactivating
proteins such as ricin, ebulin I, saporin and gel onin,
and prodrugs such as nel phal an. WO 2007/ 019620
PCT/ AU2006/ 001165 19 Useful detectable agents with
whi ch an anti body or antigen-binding portion thereof

Unefy! detectable pgevtatwidiarhi¢hrs|apithedy piastigendeidingasnisoihmiep! may be

dézkangb atcludé fuaeRat eatpdiade Exabplery Ageraient deRetblel @gents

o PASREEIE b RIS Gepag. o

ORRDER P PO PR RRLn A i A serpoREprA b e
detivalised wiith deteeiptheradpmescelis alkalineynvesphasase Hhosssrad|sk afroxidase,
zRbas phiadsa 9 thB DK eWRGh -8 RntRE P ideitwtzed vAIthUCHREL B eRHER, it
isgﬁ%c&;&‘ﬁ {.dd'ﬁlgadé’%h&{h AR AR P B ¥ndyh %gefs 'té’@'ghlchQthQﬂ@

et ect b e enzynme, 1t IS e,teg:ty & addi ng
reRTHRr IS ARGAGRIY S Asp B SREVEIRS Wk Biol apd Seinetse vy
indlire arteatyrement ef agidingy sipepéctidin binddgg. ant | body may al so be
derivatized with biotin, and detected through
Theplieseecit vambarsalsceaxemts o PEGylagil antiodist oreptitodiy-dinding portion
ngg'ﬂ Gy hic@eagéa%aﬂ!lﬁ&ﬁlﬂtmsls%_&ﬂb defaAlisOwRRduENRSs th Activity
aL.€a. : I hody- .
RSP A pEPPOLOEL B RO s,
R
kpgyrn ipoartatoaglysist melseniessare 23135@§§°fqlﬁ@ SERETIRBIy ingFeased
halftifeged ddErnidiingepontct propatiesd Eslymeledictits meiiah ceabe dWidised in
uﬁ:q?mhﬁlsh cakl B m%tﬁﬁé &Qﬂ&g&%ﬂ@é&ﬂin:grér& Pu@lu@é’, *"# AR ﬂlﬁ{tﬁ?&),

o [ I r , r 7 L0 —
s B LSRRI A R e B BT, s, ora
binefise Pt pideanchsgpolypacchivpifetch e advmorer Setrropdyiieipided i n
Prefigtediexdniplemf i othetapoljeers ywhich ednibe ugd im die dmvarhiop include
s@ASHOF brdghachainHol ydaigylend dlyedls @EMYpolyiibiyveshe eleol), or
pﬁlngf%anhth%f) A BAEReH: 6NAbdlin ﬂfXﬂsKﬂérf‘o‘i’.ePammﬂaﬂ preferred

pol. Iﬁen ene of pol yoxya ene polyners, or. a
R AHEA aB B AL Rt hoficreh SRR Bereejediidgguibginted PEG,
ivhidingaretivay@elypbylowaatyshibr NetutallPeestising eolympimmnpibtiss which can
b Witk ieiddRiof @ ST pIScaMTIPEL ifditic RR oSS Qehylokk, HbMErah, VY 8RtdgoR as

ngeP% i atﬁ%&?fe&%&dﬁm willld PJ x%%ﬁﬁ%tc | ;ksﬂndosi%hl)é& fxﬂ){é &h©

ol ypropyl ene g or poly(vinyl
%g(rv‘% c({uil)oér ié}p gS’e? }élr%ﬂg%ﬁééu lusfit§ [ t'ﬁ%"é‘ﬁ]ﬁ %’gﬁnt&ﬁs{s \?%p‘e}qﬁg

aflqifipngbmoieles QRIPHHE BRSPS QUSRI e HEt lerclig fyamino acid
residvsd of thet ;atibdd Gplypaptiddsdgicrigedrieteno 8pfipdiriyativay Inglude N-
hgdrp LR ukeinitiideNBIS) XctiRE ke, ki @inRAlY FRIpidIRE §blyRSrs M ch
S‘Flﬂ@fdlg?—?elééﬁ%j rehdivE g%ln& LS dg %a%{mi{icn VRA' Ps?lﬁm%f arglggoi. ncl ude
actose, anyl ose, ‘dextran, or ¢ ycoéen, as wel| as
Paicylorkt protaued draivatied plyens et Piers ok Bgsdta FEGpolymers
hpensbn forsidae: EEHO (A 12CHeC o €O:-NBEr FRR O GReNFB T HEEG-OF
ARREUIED, MY e PHGSSCHRG LT NSO PEGXBONHECHRSIGO NHY $BG-
'%(9-%}llg@%iﬁcom;tahc?p€d}—(ﬂ?he- *pe-ﬁm%f wﬂgé‘ﬁ.ta.{ Ve groups
presen erein’to perm fAtéraction W h am no acid
(CH))NHCOQ,(mPEG). PEG polymers can be linear molecules, or can be branched

wherein multiple PEG moieties are present in a single polymer.



resi dues of the antibody pol ypepti des descri bed
herein. Such derivatives include N
whyaroxskeuccin.imide (NI-1S) active esters, PCT/AU2006/001165

succi ni m dyl propionate polyners, and 30

sul f hydryl -sel ective reactive agents such as

mal ei m de, vinyl sulfone, and thiol. Particularly

preferred derivatized polyners include, but are not

limted to PEG polyners haying the fornulae: PEG O Cl

i 2CH2CH2- CO2- NHS; PEG O CH2- NHS; PEG O

CH2CH2- C02- NHS; PEG S-d - 12C112- CO-NITS;

TREGGREEHUEIK. R) MBD2NNBISTPAREGS, oNHED) tOHACHRA@E RikStly tortble
feretbt BayEZndbnbSio MATEViE 2 Bnlles m3Rcule.

(CH2) 4) NHCO2( nPEG) . PEG pol ynmers can be |inear

Tekecu p%ﬁ»mc?srus%pm% ivARGNEH be Wiﬁéﬁﬁgé JL b R0 60

S8 51 5Byl AR e oA 25 nd Wty Ao aiga
5 30Dy dnd Wm - p L0 kD, and pp fpHiekyepn ﬁ%obeldaﬁl@eh @Be
il yrrmtuhgd ih chetilvenddA-farpoil yIyeEGO canrse yirdight abdimgdipdert or G

PhisBsd brinBkRlcoffelgidhe. The size of polynmers useful in
the i nvention can be in the range of between 500 Da to

1@19 ﬂgﬁ (Pﬁ@im@fé@\g‘g %&Hﬁh@ﬁ@% Q:Qn t%@%gga rKRgb G
"‘R'E%? lﬂgcpeamaﬁ&“@buwc%la st £ isdikReEh et Khd Mafigt
10 sgp ikibas attaThigens of i prothes eolyiner mweths mlrmtlbmiy polypeptide

i fnieiCas Inful diryfor BE(R irt/aimiongs B subbt@itionGh e ydok M BRIL-Grou@lof the

:fw P?él%Tt&pHE@&?lt&FﬂlgqgﬁUngﬁfg{obﬂ Pa;{ilgﬁm%) 'pé&%lymm

es use on . C
et SR PRSP OSSR i ORI PGPt
mpnees or weitimgrsrdhe exsteingiané bysiae eesigheds carklrowhvralky ocgweritsey o
15 ciiBe dnpisdred thth t8¢ fpibody foh@emidt avkomat Fofexdile, 0fsi@idiedidues
BRbY x'ggd'mlﬁ%lﬁ§ Erﬁgﬁwgr@d Qtrlheadq ftér*ﬁﬁnqyofpﬁla}{tﬁ)oodg?&lé uﬁ‘p B Qucs

6? Wgcnﬁl %e)?yilccgﬁlgpeq?cgp o nb,‘m f,th{é()dy ﬁ@épéﬁ)bl e pC g})stmm,d with

cysteipe ‘Pfd}iﬁ‘ﬂq e-cont ai ni ng functional groups.

Parti cul arl g/ PEG pol ynmers are attached to either

Tty gutdioferay by %P*h@ ane of riere snofncwleevikich) eputipecagmits Hslidife in
20 ol TheptiotieuleimansiRd So e anibbdy 416 bise onkheaiysdyaiiiee thamthe

alnMgceln'Eﬁldfn%ﬂug Y& ﬁnﬂﬁ@ (ﬁﬁmgﬁeﬁgé}g CYLC Gitlded tﬂgantﬁén g‘lﬁdlﬁ%ﬂte

BB A ﬂ%c’?“aké%% pifeplis st oD pOHaMY BB SRR o
d@g\rgqlqﬁlgrép@gmg‘(al hendoggnavsneshanigss. Kiwilhba Phiyisgy to one skllled in the
apahay fregrhdintkenr devariesioflsies natarally se@eing irdlesdles@ap be used, and

25 R SERShE) ﬁotb@ %{Je%&xl aomnarum&q%‘pshmqw@se wewﬁe
ute cysteine or |ysine. The antibody may

ub t

ﬁ?l Foklggmlgo one or nore nol ecul es which can increase
|ts These npol ecul es . are |inked
to°t Ry e p bl i e U B D EREF e
fibpamectant i gen binding site, so that they do not
I Nt e(t) prosfistfewnddabloyd, b mHben at2ifaciildbgen) st dibngisi t e.

30 fmﬁbgeaw Mbnrﬁy‘é&hB rc@éuﬁpduﬁveﬁ o%moﬁlﬁém%{)&g%a ot BiuREmCUr

Vi resi st
N N TG AN T MSC A AR

an@ paweatidiypsis inhihifor he
(c) immune serum proteins, eg. IgE, IpG, IgM;

(d) trapsport proteins, eg. retinol binding protein, -1 microglobulin;
35 (e) defensins, eg. beta-defensin 1, Neutrophil defensins 1, 2 and 3;



art that fragnents or derivatives of such naturally
occurring nol ecul es may be used, and 25 that sone may
wmea7loeepol ypept i des, Ml ecul es whi ch i ncr easePtEAD2006/001165
life may be selected fromthe followi ng: (a) proteins
fromthe extracellular matrix, eg. collagen, |amnin,
integrin and fibronectin; (b) proteins found in
bl ood, eg. fibrin tx-2 macroglobulin, serum al bum n,
30 fibrinogen A, fibrinogep B, serum anyloid protein
A, heptaglobin, protein, ubiquitin, uteroglobuli.n,
1-2 mcrogl obulin, plasm nogen, |ysozyne, cystatin C
al ph@-proteianfornd 3t i booddwain hrames origtnewrakiispes reai melirgicettn ;
recépror| AYBIMCasS@bAIrMsprREsNS, €g. IgE 119G 1gM (d)
{r ANSPOLERLALELRS il LEERNIRlo RLARLRRERT B Ehon bloichs

I n| e fen
RELIC 7 Gpiegin i bl Sk g I Tsguetvor
5 umilﬂ A@ﬂ@@ﬁk@ﬁm@a’zxu@ﬂ (@5 1)pmpler, irsulfrolifrecgrawth fivtor BI(GHR)
rRERbNinkAMERptoRr | N neural tissues, eg, nelanocortin

rece ;gram%%l.ﬂas@d ARCRLRY! Ignfcgaa,ogbgb@ml{agen organic anion

tran rece spe rgan

uatRPTE Edulir Ry ﬁﬁhfu5|on proteins (see US5977307);

br ai (@ reetping losalisedain thetlived, tqkicoiwl Hehydrogpassys G23%; ansf eri n,
10 tran@ﬁﬁkmueaugga@h@mrx 5 insulin, insulin- like growth

factgi 1.0k s&? receptor, insulin-like growh factor

é’eptor insulin receptor; (h) proteins

Iocéq I?D the ki dney, eg, polycystin. type IV

col | ayerpteinylgentiva Lo fiedung, dar senrsivoy comporent (bl defon' s

ant i @eprotefas Jocplisad &hﬁ&Hmtcagl Hsegto the liver, eg.

15 @l 00453 Leo@ehY l%ggfottﬁé @igmln,lo.(l) bl ood

coagul at 1 on H
o000 B St Fnpicb o B onBb bk ol s oyt
-4 oFvpfo ik taiso (e mediso pyoRjcogeniaprolpin 6PR hand|-B€AF-25ed to t he
Hear (g) RehouHpELifld protkins () huptan treplnblabieaaden Sieeteptin debptor,
o%\]ﬁ’o n r@& tol Shiflgsihs ef &),hepﬁﬁ‘ﬁ RREEC G ARl ¢ 1&55’3 S uch as
s sl e ST Brotar Tgﬁi‘“
lr&h@mgmﬂzwpm(cqt; at»twmwgegﬁie@sreppr@tegwétlwb(OP@& spuete
401,6pholty, 4899; axXi) genemiee HTBOTNA rdcqe@iiuily, cxpesid @gerivated
ch%ﬁ%ﬁ‘ﬁ{e' ongaéoblmamn@ QSRR &h&lﬁ% bk g&Hﬁ‘i@allyrhpl-er{ﬁ{tcd in
h%\H?n 'f' gcrglelué a%l}‘llél Svgé dl.)yge # @ieﬁ, QB%S%F%%@’ lgr scg 21 ngr_n{nc‘?lgzooo Jul
25  1;16561):263-70; mctalloprotcases (associated wilh arthritis/cancers), including CG6512
Drosaphila, human paraplegin, human FtsH, human AFG3L2, murine fisH; angiogenic
growth factors, including acidic fibroblast growth factor (FGF-1), basic fibroblast growth
factor (FGF-2), Vascular endothelial growth factor/vascular permeability factor
(VEGF/VPF), transforming growth factor-o. (TGF-a), lumor necrosis factor-alphg (TNE-
30 o), angiogenin, interleukin-3 (IL-3), interleukin-§ (IL-8), platelet derived endothelial
growth factor (PD- ECGF), placental growth factor (PIGF), midkine platelet-derived
growth factor-BB (PDGF), fractalkine;
(s) stress proteins (heat shock proteins);
(t) proteins involved in Fe transport; and
35 (u) vitamins eg B12, Biotin.

20

In another aspect, the invention provides a pharmaceutical composition comprising an
effective amount of the antibody or antigen-binding portion thereof according to the



i ncludi ng LAG 3 (|l ynphocyte activation gene);
osteoprotegerin |igand (OPA.) see Nature 402,

w@eh780820 1999; OX40 (a nmenber of the TNF r ecepCDAU2006/001165
famly, expressed on activated T cells and the only
costimulatury T cell nolecule known to be specifically
up-regulated in human T cell |eukaem a virus type-|I
(HTLV-1)-producing cells - see J. Ininmunol. 2000 Jul
25 1;16561);263-70; netal | gprot eases (associated with
art hri tis/cancers), including C&%512 Drosophila,
human parapl egi n, human FtsH, human AFG3L2,

piehint mec:ftrbs,ltog’latheawglh Iols aagely moregrhaumduetftiaﬂtyox:ea,ptablu(ckfsjnibrng’r
@%gi c fibroblast growh factor (FG- 1), basic

brobl ast gromth factor (FG--2), Vascul ar

Ae%%yf%ﬁk ly écg%xl? o LASHGH bVBREH Alrds réﬁ'?%'ah's&lyerﬁsa‘:t or

rmin act or
P e GaR S8, ZRORE ﬁ%ﬁﬂ%&ﬂ 36775 15°fgwé %{k ‘?'R“‘m
5  delayiey sgeotkiand e(like @Y are Ph}b@hﬂw@il‘d wnmat(hla_ Expmplet eft el et
pﬂzﬁﬁlhééﬁﬂcaﬁf,ﬂ Q@Eﬁt%lé Srrier§ moNlid e @€ fndfe of Riter, BTk, phosphate
bg%f g&e {& ?A 8&! gwf:éi&t aﬂawgfg'rg: the 111{9 e ?cp Qs ¢ D(%: binations thereof.

I‘F Past @reiitiell f’g c g%leetgén Bt‘*gﬁ"ﬂ'g ag?’fésa , sugars,
ppiyalic@iohis)ch as @na}mxpﬂ,@pmxtnls 0l w@em\pbbnﬁwnm EmgeEEr t ; and
35 (u) vitamns eg 1312, Biotin. In another aspect
10 Thb e reféwtiveomaqund véfce o @ golvantmi ceutibedl or eutigsn Sintling nmﬁon
: tﬂe‘?émflhéucﬂﬂg ﬂﬁm@éﬁt@ﬂthMﬁoﬁﬁﬁUWm kinb DR adtoki Ohntigdn

BB A U

one@THE Pl i YRPRMS ARI/eto RSV BHATYTE 8{"‘?“8511‘1‘3;9 the disease or

disoclept abl e cxcipient or diluent. A "pharmaceutically

acceptabl e excipient or diluent" includes any and all
15 Thelkerartiiagnosittialp efestionmmed” ar “weatts pfjstivaiot tibgotieT il

c@é}gllea et Rgat tcﬁﬂﬁmoﬁnl Jr & Qﬁti%@ﬂﬁor@ﬁﬁlgeﬂ B&@ImgpbMion ll@rcof |
,ém u%g Plgﬁlmgcegxm uWQJ%“ &ﬁ& @émﬂaﬁ Q,P){\ﬁig% pae! Y

eutl ca y ac

RS'Q}OP iteregh) Sl';h'fflcl?afe“’ girgnqse 2 Fﬁ?P’é‘e‘b i O psodey Poric or more of
iphesjitsations, Budt dinpubsis alcludes, ideleikitation el the wysﬁ@m Dt the disease or
20 d@oRRPId/or aGtELIRGE thi KRer@ Sr Wehity BB he@rdaioatdisorasr. tdfeneof .

c{uggn?s@sn\% | l%@%ﬁ%ﬁ:d 5ut;90u!h lrefpr@nc@ E“?; ﬁ[«.QMe Gr ﬁa%k%i?dtﬂgécthon level

arFr At TP Qe A b or st LAele PSRt APRYS he

tedreposi ti lpwcling Gvilh élaveieddevels pledstcotion) aningdinative o ey sesprye
A0, iR Bk dasRf thegvaitt obme Yoraiioant i gen bi ndi ng portion
t hereof (including pharmaceutical conpositions .

25 \Q’Qém[sécﬁévi&grcﬁﬂégt 18 AetHROM REtmBMah @ @18 usdUf it ANGhAQ bt Al f
bde [ e%rt)on%ﬁlcaeof "‘2 m%l?im}nrm%ahwﬁrcoﬁp& t{oﬁg ridin 81%% 15099
EHUIESR PGB PR oDy B RO N Beea i sh e dppavidual
witseabendisgnadied witerprevidGsifhwate@fonihe diseqymn osdijogdel lobe treated.
®ih %ﬁdu\/t% nRRARMOGE dihosiR AP Rl f {reRbd thered O maud bagiBgivaiial

30 v?ha is suspected to have a disease or disorder, is at risk for a disease or disorder, or has
previously been diagnosed with the discasc or disorder (e.g., diagnosis can include
maonitoring of the severity (e.g., progression/regression) of the disease or disorder over
time and/or in conjunction with therapy).
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cognates thereof, refers to an anount of a anti body or
anti gen binding portion thereof (including

w@ba@riresent i cal conpositions conprising the anPCHatgo06/001165

antigen binding portion thereof) sufficient to

di agnose a specified di sease or disorder and/or one or
nore of its manifestations, where diagnosis includes
identification of the existence of the disease or 20
di sorder and/or detection @f the extent or severity of
t he di sease or disorder. Oten, diagnosis wilt he
carried out wwth reference to a haseline_or background
It dreprefetrechatdes aapibody s anigentbindipe PoHon hergefi bloclk eritmElateh e
redég@afecns di ardees aclievelbleghodigs eoth B pnatovee of the
iRARHILOYRE WPEsD ARGk pherdity tlesicl Rl seMslk %ﬂ»db&vsﬂh@aaﬁfmﬁ-

detection) are |nd|cat|ve of the presence

Tﬁ@ﬁ? Baﬁﬁ’?ma}t 6 %%%’t% 1‘&{ &151 dif@Rgid, 'S%Lsoﬁ@oé%ﬁ@dosage
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B 11

thereof in a diagnostic ﬁpplmduon for detecting an antigen associated with a particular
disease or disorder.
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15 protect the conmpound agai nst rapid rel ease, such as
a controlled release formulation, including inplants,

wo c@nsteeial pat ches, and m croencapsul at ed dePCT/aU006/001165

systens. Conpatible polyners may be used such as

et hyl ene vinyl acetate, polyanhydrides, polyglycolic
acid, collagen, polyorthoesters or polylactic acid.
The conposition may al so be formul ated for ora

adm nistration. In this enbpadi nrent, the 20 antibody
may be enclosed in a hard or soft shell gelatin
capsul e, conpressed into tablets, or incorporated
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nt i CAM %gw
¢ ant human F—a antibody or antlgcn binding portion thercof according to the

invention may also be used in cell culture applications where it is desired to inhibit TNF-o,
activity.

w..l.

The present invention also provides a mcthod for treating a discase or disorder
characterised by human TNF-q activity in a human subject, comprising adminislering to
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or disorder including CD3, CD4, CD25, CD40, CD49d,

MHC class I, MHC class Il, GW CSF, interferon-?,

IL-1, IL-12, I1L-13, I1L-23, TNF-a, and IgE, an antigen
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I b/111a, P-glycoprotein, ppsinergic receptors and
adhesi on 20 receptors including COD1 | a, CDI1 | h, CD
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simultaneously, separately or sequentially with one or more additional therapeutic agents
35  eg. antibodies that bind to other targets such as cytokines or cell surface molecules or

alternatively one or more chemical agents that inhibit human TNF-o production or activity.
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subj ect suffering fromthe disease or disorder (e.g.,
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pl asma, synovial fluid etc of the subject), which can
be detected, for exanple, using an anti body of the
invention 15 specific for TNF-a. A di sease or

di sorder characterised by human TNF-a activity is
intended to include diseasgs or disorders in which
the presence of TNF-a in a subject suffering fromthe
di sease or di sorder has been shown to be, or is
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candpled. adm ni stered sinultaneously, separately or
sequentially with one or nore additional therapeutic
2oePeE3dd eg, antibodies that bind to other targets
such as cytokines or cell surface nol ecul es or

maisa‘o%ﬂaiﬂambaét PR relBh o £ MEAAF@ns@FfLERn t hat i nhi bit
human TNF-a production or activity. WO 2007/019620 -

NS AP Re g&;65 26 I n anot her aspect, the invention

provides a kit conprising a therapeutically effective
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e

nventi on a phar maceut i cal COfT'pOSI tion
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Gresmiinyd nipuring@¥VA gayuence optimisation the specific restriction cnzyme sites Ase [

and Tth 11T were included to allow for future manipulation of the Vi region. Following
gene synthesis the whole sequence including a Kozak sequence was cloned inta the



"“conprising”, will be understood to inply the
inclusion of a stated elenent, integer or step, or
wQ@r@ap1who el ements, integers or steps, but notPCTAU2006/001165
excl usion of any other elenent, integer 10 or step,
or group of elenments, integers or steps. Al
publications nentioned in this specification are
herei n incorporated by reference. Any discussion of
docurments, acts, materials,,,devices, articles or the
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Biosciences, Cat No: 17-0851-01). Analysis of the antibody by SDS-PAGE and size-
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Rsr Il were included to allow future manipul ati on of
the VL region. Follow ng gene synthesis the whole
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the multiple cloning site of the pEEl12.4 GS
expression vector (Lanza Biologics). For stable
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axeiusiny HRRC cordinmediht coregl movlecuing Wl pisesngerolgiseapled sitingdy
Mdithd concdtrBaidf dntibddie resul tant fragnment was

subcl oned using Not | and BarnH | sites into the
Wﬁﬁ}ggﬁﬂthﬁgppa vector downstream of 15 the |ight
chaln expression cassette (hCW-M E pronoter, Kozak

(ﬁ’ Amg 'ﬁpﬁfﬂn bYkding th WIBHi LARPR26 ARS8 BY( mgagi on
?;J}Hgg aSV es bot h

1.t e Cl eat | ecto X

D2k g%ﬁ%f@?@« e S P R B R e e s
G TBIVS, $P‘élﬁb$) moasizehin 1 SeelCelltin M oit Lisis Reagint of
(SiGdiecrems) nel i200Acdes3@aads e G Eurtfer KidesRsatibn Wadi a

I%Qfoaheawytdmsgm%atmugﬂ4%7%&19&%@1]@% %?%Wt St ng

Etnalot Tl pldy gwmgas*d it st 8% sopckpatiap
nedfiRs-PAGE ISﬂﬂ@ﬁAf bt (1 ml\ﬁmtx%Hﬁbn‘ﬁﬁ@eiﬁb eP&t Qa?-’e% bromOPhenol
bl O5%tglyoerpl)t Abong ovith @nid 200 CHIOK 18 Waelvet | X 108 vRble RblkeeEr ml

\Kf&g%lﬂﬁf)wﬁ&dﬁb@f*gBth"C@orfl%ﬁiDl@randzzstﬂ})J\ \Ai]cﬂ ha¢ HRaT 2R M

(0) | NCU
O b s T R B bRt e ol e 111%08&@ for 30
Eiputeg g ”*Heﬁg‘?@"tﬁsé%da’i’lﬁ’i thearprerigHaRSyoCEPT-BAGEsmhele
dfee Almsmb»isdk)rfgmthMamme 8bmblocil® waivtlt murRers, vedrauh 9n a 4-
MN@&JX fsmw ﬁ%u‘é@a{lﬁ) t%?@h&lri MQQ@V ahotfinMhvere XucH

ter
o it eﬁ"-%“&dﬁ oy of e ST te PPl i oo
Phyring Peiirivah 2?%@%%‘@#@%%( %%lﬂﬁig b4 M EIQmp for 2
o Elge fRengirgicrwad tpo blonked (hAirenshiamvBh 6 ¢ tkém celk, po@ddr in BOS
01 h 30O Gdngraturt. NTIRGnLERE vafthe@whihSMy R & s lilxree times
n W@&ﬂ% i um
ﬂh%m&zbg aT%?er&gi}ltgﬂmbmrci {n{}? w r‘rﬁ_ g mﬁ%ﬁ§ e'& 1§ QB/T?A{. ?i?te
f*ﬂ’t“éwd PERDIARe was e prigd willblapdy Aﬁﬁ*{“%‘“y‘ \%F‘t(HJfH F‘Bh%dt@
Godmae draalingiutedibgdOan & PEPRviot i hdurgedomitenipetativ. TRdllswing
Wiching HhoBrDantihetyl vae dite S@NRInG ShomrTewkiian pilesal AN sRBydem,
%mﬁr%x%?@cggme( Wﬁ?ﬁﬁ%?) tfﬁ%ﬁiﬁﬁs g)@glgﬂﬁerb %ﬁrw&w}uc d
oA O SEYOP Pe ARSIt ert % e By e porten
HPb@yd g T Fegondglena gntitedy) arptdera fidentifyed yyhn,sppeifisEndies
@atnteassenbl ed anti body and the concentration of

anti body. Western Blot analysis The ability of AB 138
kR&unet ai n binding to the anti gen of M6, rat MOG

(myelin

After successful protein expression and purification, western blot analysis was performed
on AB138 1o determine il it retained binding affinity to rat MOG. AB138 bound a protein
with approximate size of 25 kDa present in the rat spinal cord cleared lysate, a protein not
present in cleared CHOKISV lysate (Figure 1). The negative control antibody did not bind
to protein present in either lysate indicating the intcraction between AB138 and the protein
of size 25 kDa was not due to artifact or non-speeific binding events associated with the
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5 ol i godendrocyte glycoprotein), was investigated by
Western 1,3 lot. 130 ng of rat spinal cord (INNS,
woearngee@) was honogenized in 1.8 m Cel Lyt i cP@1/882406/001165
Lysis Reagent (SIGVA, C2978) and incubated for 30
m nutes at 4C. Further honogeni zati on was perforned
by drawing the |ysate through a 27g 1 /2 needl e
several tines followed by centrifugation at 4C and
13000g for 30 m nutes. Theapell et and supernatant was
diluted 10 into SIDS-PAGE sanple buffer (125 mM
Tris-HCI pH 6.8, 5% SDS, 0.25% bronmophenol bl ue, 25%
hughapsenstsing Tegian Grigoad). Fhis poteipmaiches &@stw%ﬂ 1t MPGy X
mifds theisighil Gequerek kBt giepa) This ramilteindipates tHo W 148 rel3GAArBaily

I c
fo?}at é@c{ Bleseht mg%g;&&q 1§ %%a/&gm%% ﬂﬁngwghmf;a phadb
ﬁ@@ﬁﬁW#?ﬁb r%ﬂ“é? SEPIARE 9680 x g for 30 minutes the
super nat ant _was m X wi.th the appr.opri at nt . of,
1 SE PRCETe pueess BUFD Uroe A oL PO 6 RECL i
resaniphat BNAotheclogaandwesi apHity ofekkIds $9 bingdraeMQfhdasimiged in
bid@%e NAYRXuddl26 ECBH ordfbcofd daMliyéis.ogen, Australia) for 2
hours at 120V. Proteins were then transferred to PVDF
kﬂhﬁﬁgﬁ pAustralia) using a western blot apparatus in
X, Tris- dycine Buffer with 20% net hanol (Bi oRad,
Eﬁghg;ﬁ&%ng%éhﬂahd ikday250 MA for 2 hours. The

rane was t  ocked by incubation with 5 % skim

m | in PBS 20 for 1 h at roomtenperature. The
L Knﬂgﬂﬂ&%g then washed with 1 X PBS three tines

l h%%’?,g%n%}{ 8%1“11? L4GE %&n@%&%ﬂh S&lﬁﬁ%& dé! geMn% As‘hécic%ss

Oﬂlﬁfc‘%’aﬁw WW‘HP%@‘F Anti - human | gG (H+L) HRP conj ugat e
(Sigma, Australia) diluted 1:5000 in 1 X PBS for 1

ARGEEPEIT SPPEATS e @mwemmpmalww"hg@qu%%qiﬁfwsd fryyp 8 Agw
veoitdippedie. was det ected using the ECL Western Bl otting
Anal ysi s System 25 (Amersham Bi osci ences Cat:

AR Desidae P aFaiduelhaex paimers(aly. ¥&@se)pes goemmdnd aidyusicihn
AR 88834 b€ RlARAHONWMitbhnAnb SQR MR SeqIBHCE R Bildnle 18] Lypads.

specificity negative control antlbody (anti - TNFa

MQ&LH@@%&S%H Qx&gﬂauo' thht %ru‘fi@c;mxh& dc%e‘gg@‘é%t 3% en amino acid

non even

PSR PEHEEdY FO P UL R D e BRSPS vallablo for

agpsicer n bl ot anal ysis was performed on AB 138 to
determine if it retained binding affinity to rat MOG

EABingG$gie the drogesp phirasisfarringistreetap hirginigfeatusessif agorsd s@gence

b REGHRREqubitelsiid tha theSPhdhah! el fedr@ay @alntaiigRdicbinding
E%geln not present in cleared CHO1l SV lysate

? i'gure 1). The negatlve control antibody did not bind

A ﬁ'fl.lgrwglt)r umlE(b deilu}&g%.i%gfrrﬁmo Xc,?aﬂﬁ)&téﬂ dr? Q\&%)E(gy \%dnaale

act Sl ze
V%E"%Eh“%é%“ﬁ%ﬂ“ﬂﬂ%Rto artifact or non- speC|f|c bi ndi ng
events associated with the WO 2007/019620
2PCT/ AblPeoiglion1165 29 human const ant region (Figure

2). This protein matches the expected size of rat MOG
CDR complementarity determining region, MOG, myelin/oligodendrocyte glycoprotein

TNF-o , tumour necrosis factor — dlphd, Vu, variable heavy chain; Vi, variable light chain;
BSA, bovine serum albumin.
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m nus the signal sequence (24.9 kDa), This result
i ndi cates that AB138 retained affinity for rat MOG
w@e@some20 n rat spinal cord |ysate and denpnstPEr/ay2006/001165
that a marnoset human fusion anti body can retain
antigen binding ability. 5 It can be appreciated by
sonmeone skilled in the art that rat MOG coul d be
produced using reconbi nant DNA technol ogy and the
ability of AB 138 to bind rgt MOG determ ned in
bi ndi ng assays such as ELISA or Biacore analysis.
EXAMPLE 2 Engi neering of a nonocl onal antibody 10 1.
Her nFH%fF%fﬁy‘g%'B‘iﬁf‘fbr sequence is defined as any
[ mmnogl obul un sequence derived froma species other
A-henPadagsian vibr Renoglopstanidhodnfptie Bepe Bew Séqldemivetd rsonoclonal
def i metlo&9. an i mmunogl obul i n sequence derived froma
New World primate. 15 A comon residue is a residue

. hat saa.t]a@mmmc&e@mgxmrﬁmgﬁvblﬂtn s@q&héé%l@n@éaiffbﬁl AREW World
pos n‘hxlngﬁ rbagelvfehr (7 D&% ach 56 u e hofrg)?ogg agg%rgﬁh%tgd IowAn

i ni in sequences aval
uncofWFBW“’ﬁ"é’é‘i“éfue is a residue that i's uncommon (e.g.
< 30% at a given amino acid position when

(det ethff@aﬂ% it fechetivitie Honohendiaqeriion ghoinegiobulin
sequ mqucmsesawmrdhag)ﬂoeha‘ imberingsiyerh @6 KatA0(Sea teqamkssng | S

t he Pfo%ﬁ%?lxﬂﬁuﬂo‘dy&ﬁf Bkt &, RISHGLUI @k, B&;ﬂﬂin&g of Health and
f eat Hr es sequence | nto an accep or

r
sequenc%n selﬂ“é‘ﬁe" ﬁ)g% the structural binding features

|nthe|r n ctivit A fra rk am_no

o) A Peibonan Seu in F boral pisuencaRy fipasga of donor
ant i Hldycopier fesltnees regi on but not located in a CDR, 25
2. Abbreviations CDR conplenentarity determ ning
E egi Bredicivn@! denpe inmnjroizlogditeirhicue by theeaylipesjpnaltnaddalling and
'hI'NF- &E:turgﬁiﬁﬁdﬂf (g?pﬁﬁch A%y 6 theARdn@hvork ByRNE dilvitenciAiciaBi 8 the

eav

Seru ﬁhz%“’a‘ Sv‘@‘ﬁg&gﬁ‘?f‘oa%%%%ﬂw%h%{sa?S&ﬂg&c&r@mg o
3. Byt 5’1 % é ‘§ ‘?52 Producti on of a nonocl onal
antlb (i er than a New Wrl d primate nonocl onal
ot | DR ions! e eroRoGt DRA-RERBPYER cimimogEoRl | n
sequeaewcyderi ved froma New Wrld 5 primate, on the
basis of high am no acid sequence honol ogy and
Gpr edPetemmundtionef common residues by comparison of the donor/acceptor

framework amino acid sequence with the germline and available acceptor
immunoglobulin framework sequences. Optional substitution of acceptor residucs
with donor residues according to substitution criterion 3 & 4 (below)

H. Production of a chimeric antibody with acceptor variable regions and human
constant regions

L Expression of enginecred immunoglobulin protein
I Assay analysis of enginecred immunoglobulin protein
Substinwtion criteria;

In generating a engincercd antibody based on differences in the framework sequences,
substitutions of an acceptor amino acid with the corresponding donor amino acid may be
made al positions that fall into the [ollowing criteria:
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I mmunogenicity, C ldentification of the CDRs for both

t he donor and acceptor inmunogl obulin sequences
waewantiery to the nunbering system of Kabat ( SBE€T/AU2006/001165

" Sequences of Proteins of Imunol ogical Interest” E

Kabat et at., U S. Departnent of Health and 10 Human

Services, 1983). D. Determ nation of differences in

t he framework sequence by alignnment. of donor and

acceptor sequences E. Predingtion of donor

i mmunogl obul i n structure by three di mensional

model I ing and determ nation of proximty of the

f r arfBwor K thedpneriesdudiis pradipdeopailaiainfogestipgwith the antigen
b@ElRSnm@ptilnmnabneﬂubs&lhﬁg,ltl on of acceptor residues wth

dono( F e AR oBEG Al MMerinthed RMRSEilHin 4.5 Aot doféd %ﬂﬁ&

be sti.tuytion of the entire acceptor

8gmeﬁnt°.xﬂnagmog$l "®onor CDR sequences. C.
Det e(mm néftthodenef regdieriphconemindn esepyr weripdmmepeleilio he
sqhoares: acceptor 20 framework am no acid sequence W th

the @sr mid hdfondiidsidiea bﬁ@}nﬁmﬁﬁ ﬁ&&{or gdrfRNOgl obul i n

f r amewor k sequences. tiona stitution of acceptor

Tﬁc?e%! du&Ss WibBa e cﬁ:@?‘d UER- it s i; Ql'uE‘Qr f‘i’ov§' ﬁr{o éﬁ‘iut?”n
EEI”] BABBAELD P i

pCr ] eri on
AT B ERICHNE FPPERPERTS AEe '\%%cﬂ%?b‘f’eé P?& P’E)ﬁ‘?‘"&ﬁ“a’ ﬁ?ﬂ’fﬁ‘ﬁe
heovisgyawith ¢qegn1@mémmn bequiBer aad picdigted foveimyiymegeniity. The
ehdiBIRA GhioR Wil Db edhndgenA 813 Yo ahehdgicdhlieREh nasned
ban§ Egg‘lh Rihd &ebﬁl&lf %Ien?dng 1§h‘i§13‘rhé MB%Ré;afﬁB O}&%eae #geﬁ%d .
aftfboly gogef il@wo'f* S @%ffs T RN
Toweerd ph loymuaaioaigal ddétlepda 246, S (@8 Pespondi ng donor ami no
acid may be 30 nade at positions that fall into the
THER ENGINGEREY( € MURNSE200MBOTH6 A8 16200 AVEDDGA NOIBIBEY
ABlofi) if the donor residue is predicted capabl e of
interacting with the antigen. based on three

4di MeP§iop MAhuiRRBhIlH BGliendeki ) 1f the donor residue is
determ ned tolie within 3.2 A of the donor CDRs

PRAAG AN QP2 Bﬁﬁﬁ&:ﬂh&@ﬁlﬁée&@@dg JREBkbAA gnub'éas( hBUd4 dghintthEman

T %,ﬁjo\& rgg, c,eflﬁ usmgg dgmcs?lmo&o mlc?fen(eﬂ & glsﬁgr}orr esi due
"P%““EP(& H%WQH‘%“%K%E SPIBIIOSgré‘F% i ne,

5. Selection of acceptor immunoglobulin sequences

The sequence of a monoclonal antibody against rat MOG (myelinfoligodendrocyte
glycoprotein) was obtained from PubMed (http://www.ncbi.nlm.nibh.gov/) and was used as

the acceptor sequence. This monoclonal antibody was derived (fom a common marmosct
(white-tuffed-ear marmoset) (Callithrix jacchus), a New World primate. The framework
tegions of the Vg chain (Accession Number: AAMS54057, SEQ ID NO: 1) and the Vi,
chain (Accession Number; AAMS4058, SEQ ID No: 3) were examined for their predicted
immunogenicity in humans by the MHC class IT binding prediction program Propred
(http://www .imtech res.infraghava/propred) using a 1% threshold valuc analysis of all
allcles. A BLAST analysis of the sequence, excluding CDRs, of the Vy chain (Accession
Number: AAMS4057, SEQ ID NO: 1) and the V|, chain (Accession Number: AAMS4058,
SEQ ID No: 3) of the MOG specific antibody identified the closest human homologue
heavy chain sequence (Accession Number AAH19337.1 ; SEQ ID NO: 9) and the light
chain scquence (Accession Number; BACS3922.1 ; SEQ ID NO: 10).




10

15

20

The engi neered antibody is predicted to be
non-ii nmunogeni ¢ or of |ow i nmunogenicity in humans
whoo3meiwmed i ng appropriate acceptor sequences beBGEAUZIN6/001165
am no acid sequence 10 honol ogy with equival ent human
sequences and predicted | ow i nmunogeni city, The
engi neered antibody will bind to the antigen of the
donor inmunogl obulin with a simlar binding affinity
to the donor irnnunogl obul 3. The binding affinity of
the engi neered antibody can be further increased by
met hods of affinity maturation (R A Irving et al.
Nogblyntdis Pmdiqﬁmrﬁ&ﬁsié dppddcates taat thogpiccteg Ageptanhed By ¢REBO/MYble
(rievidnic rdphvil iNRER! NGe (s M@MﬁB@Mm&B&MaEﬁ Yhd=lebptor
h ldBd%ﬂ ﬁ@ ?on41dd ? QI‘QJ'HQ\QHIJKI &W %?’hlch 1

ctl.o e

PrR e FUHE VA %%wﬁ%w el PR TR s
DB dide d Whsteagtht jldiehidwman beroteryk bepyy shrin bsitinee paptideshia
e anaiewaR, theeogedibed forbised WINT Bi8ss ( SER: il NeSthe feptins

ﬁpcééi%ﬁéh% RbicB¢ &Wcﬂfﬂ mmgﬁ gll.c%géﬂ 6%11?1%95@ mm
%Jﬁﬁ%ﬂfﬁ%@ﬁéﬁ%‘? S et VMBLTS PBioh - Mo BPHolC
clagsdheoodsNiba afltest PRB Y (. ﬁﬁﬂillvﬁ‘mmm"@&ﬁ BRE1v#@86.used
DR$1_110¢, PREEN1ZY, DRBYUEING Cand THaipsptive 1RSEOTAl YaRhich@dy

! i t

g@@%‘%ﬁﬁ% A R SRR L LT R, a
P1 d primate. The framework regions of the VH

?hain; (Al ﬁCESSIOh Nunber: AAMb4057, SEQ ID NO 1) and
Th MY speeifig [ight chu weiable frameiesk Feeionap R siosesSRanD No.
h@jolegcevesxmedirtetitofbe not-heimmopenédi ct ed i nununogeni ci ty
in humans by the MHC class Il binding prediction
6pr ogidamifiestop é the GO tippthe Adwwwadcepitreahiallesgiond ra hg
aval/ prapred) using a 1% threshold val ue anal ysis of
Uaink; tHsQulad dfelabar.(Séb ‘BropSiicen bBlry8ins oDnrim6logieg UMBER, E. Kabat

el Cbl{',dhg&m@@ﬁsof I-ﬁf]llht '@1@ I-Mhlaﬁ B@'Vﬁcs( fﬁ@'ﬁﬁé Pk Mﬁe&nmed

e
s e s g SHER G 705 Tl e e vraga v.
C%Wﬁ%é)awarla%% Mﬂ%@@%@@@%@@whﬁmmﬁm w@emmwy)
(Gl . sequence (Accession Number AAH 19337.1 ; SEQ ID
NO. 9) and the |ight chain sequence (Accession
Nunber: -BAC53922,1 ; SEQ ID NO., 10). WD 2007/019620
PCT/ AU2006/ 001165 32 Notably, this prediction
anal ysi seQmai catjes that fhe sel e¢ted acceptor heavy
it Rig.ab! e fGRRdwor kCPBgﬁ on F@Ri’kel y to be |ess

rmomoygent ¢ than—ts—hunmpn—egti-vatent—Fhe ai ceptor
avy ain varifapl.e reg had (0 ptide in the

r11‘5%=1=efvma1t‘l+e,—L—RPEE o' s PR el to bind MHC
|l ass encodedg%y aIIe §§ B 0101, |DRB 10102, 5

10809, \Vhered Phe o) d&ht hu&%ﬂfhgnulogue heavy

chain had three peptldes in

Vi 3 24-38 34-60 93-101

Vi 8 24-34 50-56 89-97

Table 1: Amino acid positions for the CDRs of Vg und Vy, chains of AB164 (SEQ 1D
NOs: 7 and 8) and MOG-specific immunoglobulin (SEQ ID NOs: 1 and 3)
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the framework, that were predicted to bind to MLIC
class If. This included the peptide WRQAPGQGE. which

w0 goopneseect ed to bind M 1 C class |l encoded bRCHAUZI06901165
DRBI 0101, DRB1 0102 and DRB 1_0309; the peptide
VYMELTS which is predicted to bind MHC class 11
encoded by alleles DRB 10401, DRF3 | 0408, DRB 1, 0421,
DRB 1 0426, 10 DRB 11101, DRB 1_1128, DRB 11305; and
the peptide LRSEDTAVY, whigh is predicted to bind MAC
class 11 encoded by alleles DRB1 0401, DRB1 0421, DRB
1 0426. The MJG specific |light chain variable

7f r amdligmicent e giogor asdhabctphe seduemest human  honol ogue wer e
predi cted to be non-i munogenic, 15 6. ldentification
Wifchiiineligabféat i n t he donor/acceptor variable regions
Usi ng the rul es of Kabal (See "Sequences of Proteins

mé a0 hda@éread fol At ¥ QBdins BBAB'1ERRRAMOGsp&ific imhuReglobulin

qf |
ib) NH)FS‘ n7t ¢a'le l)etr;’?n@ afl%cagﬁgﬂglﬁa?heﬁﬁ{lﬂ\f}ep ‘ﬁﬁ'bm&lﬂ% 8(? }fi\rgt")g 81216
“( Eég“*"ftEB ‘Nt‘%o acyl lgpppdan the SRR IWG éPﬁﬁ“ FeomMuRRE!hlin Xy
chin. Schanwsdmltytﬁwevmﬁnmmqumssp@?cﬁ % The amino acid sequences

of theWnEs Agted Bk xpetidd ke di¥esrend ardizgeh shebiBiSiR@CIridRIrd 20

ééﬁ‘@éﬁ@é&é"gsﬁ% 113552 Gl Seffolehgs el ghpes e

fpeyarkaceigfy- 93-101 VL 8 24-34 50-56 89-97 Table |:
Amino acid positions for the CDRs of Va and VL chains
V@ﬂﬁ&BﬂB@"ﬁ%&Q ID NOs: 7 and 8) and MOG specific

i mmunogl ubulin (SEQ ID NGs: 1 and 3) WO 2007/019620
Theninppgd i teiiehaingaf A8 164 apgMehipedific wamersiahyin (SEQ ID
Nac 8 et ) wesediganiqBigure W Thb anmbea bf 1gsidwes diffEhe ydairnadiagiad

aﬁﬁﬂ%‘ém ﬁédl&% mmmmamSS 6Bk Rty ecwderM%iwo sequences

i nunogl obul i n

R T o W

g spfwfwcw dogarreid SSRGS Sk FISToE: FrpraipReacEHGoresio
bthheeMDEEgpecesih theifnarwadgegkdyl in VH chain. Sequence
identity between the two sequences is 63.6 % The
gam nPrcdicted thseegligne@aal nafdelieoQRRS, aidiheV, dinexpasied
given the different antigen specificities of donor and
(ROQSWIOE-PROLT thed dRfensiofal fredificanioddRind FifR@redt HeepView
(ﬂ“&/ﬁs%sﬁﬂ%ﬁ%e:@ﬁ%\!ﬁ@pa ﬁ&%—dﬁﬁ&%ﬂaﬁ %ﬁ)djzlrbf Hﬁesfu and Vi, chains of
AB164 was determined. The CDRs wetc identified. The amino acid differences between
the donor and acceplor sequences in the framework region, as determined by alignment
described previously, were identificd and a prediction made on their proximity to the
CDRs (Tables 3 and 4)




framework regions. 10 VL Chain alignnent The am no
acid for the VL chains of AB 164 and MOG specific
wo povafoogkobul in (SEQ ID No: 8 and 3) were al i p0ipaU2006/001165

(Figure 4). The nunber of residues differs by four

additional amno acids located in the CDRL of AB164.

Sequence identity between the Lwo sequences is 623 %

The ami no acid sequences of the CD.Rs differ as

expected given the differe 15 antigen specificities

of donor and acceptor anti bodies. There are 23 am no

acid differences between the sequences in the

framework regions. 8. Predicted tree-di nensiona

nodel ling of the VH and the VL Chains of AB 164 Using

SW SS- P. ROT t hree-di nensi onal prediction nodelling

%of t walrséitwding oDeeqpifr EDRs (ithtdpndr CORsss. model . expasv. nr

/) a three-dinensional nodel of the VII and VL chains

”ﬁfg@ms/wthb% and ¥ dBtiesrafiMEE spedifie lrﬁmﬁmg@ wele Hatpzjdf:écﬁdlth

[ | t he donor an

%;c%%?%?ﬂéggueﬁggéi?ﬁﬁﬂ%2%¥ ngﬁork regi on, as
5 determ ned by alignnent descrlbed preV|oust, wer e
rdenti feg—and—a predictiomr-frade—on—thetrr—proxhmty to
Chgn |CDS | Glabl@Sedheald 4) PIQZJM%SZO
PCT/ AU2006/ 001165 34 9. Substitution of acceptjor CDRs
wi t h [donoi MiBRspekifie IBDRRS of | AMa6d/dqaatte VU chaijns of
MOG gpeci ti c i mmunogl obulin were replaced with| CDRs
Yt t Hd VI | GYAETSYAEhai ns of /\Bﬂ@l@l@@e 2) Chai n

/ 1 | od th ' s | gG
fore 1 2eonl QEpBE YIS ACRRLAS b bt arterich] »°

\I—l-l-\l Aullv

@PDPE X%T' W’F PGSGSTNY IEJ 3 DVNFGNYPDY

O\ N/ \W/@iVAV/ I\ »} LI
T rSYDEVDY —VE T RAQEGYSYEAIRASKSYS o rSYM—+—— VL 2

GASTRAT LAﬁN@@gvgwqﬁ§.QCNSSMPﬁxsggggﬁygygywﬁplé 2: The
repracenent of the O JRsof {he acteptor sequence ( MOG
wpeci|f2i ¢ | GasTRagl obul i n) w { hAsReE§€DRs of t he |donor
sequence (AB164) 10. Determ ning comon residugs in
¥he niduri NRAYSSMAPAe _and nmar mO$ERELBLEequences | and

sel ection of engi neered framework sequence 10 VI

'Ketvke 21 The replacement of the CDRs of the acceptor sequence (MOG specific

immunoglebulin) with the CDRs of the donor sequence (AB164)

10.  Determining common residues in the murine germline and marmosct Ig sequences
and selection of engincered [ramework sequence

10 Vg Chain

The murinc germline alignment of Vy regions can be found at
http://www.ibt.unam.mx/viv/vh_mice _direciory. html#GL.

Marmoset Vy scquences can be obtained from

http://www.nebindm.nih.gov/entrez/query. fori?db=Protein& itool=toolhar

15 by searching for all Vi amino acid sequences from Caflithrix jucchus and aligning these
sequences. Using alignment tools the common residues in both the murine germlines and
the available Callithrix jacchus sequences were determined at cach amino acid position
where a difference in amino acids in the [ramework sequetice between donor and acceptar
sequence occurred (Table 3)



The murine germine alignment of VH regions can be

found at http://ww,ibt.i.aiamrnx/vir/vl-mce
waleococdser y. ht ml #QL.  Marnpset VH sequences caPCTiau2006/001165

obtained fromh ttl~ //wwww. ncbi. ri}~rr. ni |~ .

~crv/e~rtrez/qu cry, fokYi ? d h= F~ote inc4cito of =t

a al bar 15 by searching for all VH am no acid

sequences from Callithrix jucchus and aligning these

sequences. Using alignnment3stools the common residues

in both the nmurine germines and the avail able

CaHtrhrx—accpus—seqyences were determed at_gach
ABI6NO | A¥itldn Pasi | Conmon|dMOGa di | Comattie i nOnfipnnb | Astiag
A0 the A ef-GiRsr kresiduele nopediiaige ¢ pestbinbin anEritsioe pred
POE%S} ice occur r pig YdTabl |dA8) WO 2387/ 01962papplied | selected
1"Al2006/ 0011pmurigs Appsitiony ¢ fhMArmMoset Conmpn  MOG

Comnorn Opt i onal | gewimdiBe |( AA A of | 899RERCP o5t dues
Q@g;emflmlg res|guel/s inv@)iteria/acid POBibhd ON) M n
(AR Y appl EE S€l ectf E}Jrl rS’JBOSItI onz,‘ mar npget
L(?El)nd i rm) seguentes—(-5) SV Nore -—t+1HNo
viay (1 \4 IQ) K NoneNKﬁc R B No
K|( R @6) . T ﬁonc?’ V] 37)
40 No None
NoivEs e EhiEY A 67 _Ye Norlfrnpﬂ AR
% K A (6§ A L(7C)ers
T ™MT70) I |}£ 1 K
KE076) N s T (78
R (40) No R P
I (48) Yes (CDR2) [ 1 M (48) M 2 1
K(67) Yes (CDR2) | K R (67) R 2 K
A (68) Yes (CDR2) | A YV (68) V 2 A
1. (70) Yes (CDR2) | L M (70) M/ 2 L
K (74) Neo K/T T (74) T/N 1 K
S (76) No S T (76) T/K 1 s
Q (82) No Q/E E (82) E None E
T (87) No T/QR R (87) R None R
5 (88) ‘No ] P (88) P None P
| E (89) E None | E
T (91) T None T
Y (95) Y None Y
A (97) A None A
S(113) No * I.(114) L None L

Table 3: Vg framework differences in the donor/acceptor sequence, their proximity to
the CDRs and their relative common residues in the donor/acceptor species. A
determination of the common residucs at each position in the respective murine germline
and the available marmoset Vi sequences was performed. At selected positions that
satisfied a parlimﬂar criteria the acceptor amino acid was replaced with a donor amino acid
and the mumber of that criteria is given.;
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Q82 No QEE (82 ENone F T (87) No T/TQRR (87) R
None R S(88) No S'P (88) P None P

WO 2097/019620 ) n:::::.:;. Til1 1. PCT/AU2006/001165

S~V JZ liti i~ nr E(89)El\loneE S(91) No
ST (91) T None T F (95) No F/Y Y (95) Y None Y
........... .A(97)ANoneA :
C e a e oo~ 0 9(113)
No * L (114) L None L Tabjae 3; Vs franmework
differences in the donor/acceptor sequence, their
r eS| %‘Bq“eé&/’%"ﬁmf‘ﬂ‘é" 9 B‘R%)“% 8“&’2‘91? Eéﬂrq Slgm"{‘ﬁé gl %\“% oo on

thobe Wwenkingd hodeltdg; t he conmon resi dues at each positi on
| nt Y ' I
- S fOPELE (LI AR 92 A G LI YR oo
thpgglmalmnmlmd@m@ satisfied a particular criteria the
3,8cc 3Pt§19 borfd &lu@@ Ly goﬁ‘i@éﬂ £6BUAR Sekebl HediosdRANRoATINR
aci and the nunber of that criteria is given.; W
%egwwsm%zo PCT/ AU2006/ 001165 36 1. if the donor
4.1 €Si e dbror REREE & Leshrtapabine defor paigihact i ng with the
antigen based on three dinensional nodelling; 2. if
At Ireitdonibat faibthi diterid the eesegermsquenietvns ujad aps thacrteda Bstor] agf
Nbite donor CDRs based on three dinensional nodelling;
NotesUndftmﬁolﬂ?es%gp.{re [n%ﬁédwﬁ] ég%/ dgﬂmﬁﬂoﬁs‘%ﬁa‘ i lﬂgld' IMurmc

ecles Irn uences it

gfd@ﬁ&? copfedsys d‘B dequencg g ﬁﬁﬁ?%t‘?% Fl‘@d WH%P mﬁ‘é‘}"r‘ﬁt “ﬁ%‘eﬂcﬁ

updderei ons that. fail the criteria the acceptor - '
sequence was used and the criteria listed as None. 10

INotenarg e waoh imeeiak esinargd sybsgthaehs dh hiclynagptensdquence

wamﬁmédwhmﬁo@&@chda bRl wert Wbt iafiho oGidE il ViHich BOMtYS

scqucnce Hel su&l@& @nﬁ&lﬁ H&?e,lr I;Jiqeawéﬂéa@s@%emﬁu&muwagset
ARFERRAGR Ko Witk 3 ARETF OB STTRA PP BT (ise dimeation. Badilie

Teequsrceid swistitution verewadg he¢pugishodongergtidurs evcremeticedyer e
cdpaBIE 0PI ARHACKHIMSthE Bntideh Bdingl Ib@tea®E @ 10 of a loop that is in close
proximity (though not less then 3.2 A) with CDR-2, Further, lwo amino acid substitutions
were made because the donor residuc was found to be common in the acceptor species
immunoglobulin sequences available. A further change could also be made at position 97.

VL Chain

The murine germline alignment of Vi, regions can be found at
hitp://www.ibt unam.mx/vit/vk_mice_direclory.htmi#GLvk

Marmoset V1, sequences can be abtained from

http://www.nebinlm.nih.gov/entrez/query. fegi?db=Protein&itoul=toolbar by searching for
all amino acid sequences from Callithrix jucchus and aligning these sequences. Using
alignment tools the common residues in the murine germline and the available marmoset
immunoglobulin sequences were determined at each amino acid position rclative to
differences in amino acids in the framework sequence between donor and acceptor
scquence (’f‘uble 4)



15 sequence was substituted with the donor sequence
because the donor residue was determned to lie with
w@2@781w00 t he donor CDRs, based on three di menBCDAER006/001165
nodel ling, Two amino acid substitutions were nmade
because the donor residues were predicted capable of
interacting wwth the antigen being | ocated on the turn
of a loop that is in close .proximty (though not |ess
then 3.2 A) with CDR- 2. Furg/her, two am no acid
substltutlons 20 were made because t he donor residue

IIU LU UX comMmdt 1 it lIIC acce EL ot DPCUFUS
a)

Allef nogVishin 3 hAgdepraneie s | MR | abl pCommppr t hOptienahngdmino
(Adul d afstDie ngdesidie/sp0$ Bﬁelciﬁﬁ 197| residue/Cha| Orifdbia acid

posiibine] ger m i ne 13} hgnment VL rag' ons ca ameﬁourpgelemd
at  liftt)://wwp i blun-, énn mce
di rectfory. ht i #GWEDe5" | \)n&"g%gﬁhences can|be

d from germlme sequences
.nebi . Jlmi . i1 h]gQy entregdquery. [ Réde?cl bFRro

It(f)l n&i t,Q0 I—tc)cl bar by sge&)chi ng [or aII R0N0 a¢ e
es—from€at tithrix 7 acchusrand—atgnrng—these
%.g.n\mgy M cxol ELMe connBipner esi givbs

3 @0X hel Mairi ne ggrd i ne and (1he avall abl e npNomset | T
A qaynoghebul i n degyences | wei-g det psm ned afngach afigno
RS SR VIR 5 S S S T I Y

+ wnnn A
atHas—h—trhre—-raewor r\ oCcrct—ofktvwe oo tor—arta

lgd8kpt|d¥o _sequende (' f awf’élsi\ P007/ 0196b0ne P
PAT AUXOD6/ 001165,2/133)7 AB] LE4]’/\NI hi hg3. 2 ConMReneMOG | E

pUional Jamino (M o) C1) sy oSt dbghs |y
G

a
8 .

ROIE(1) ERNone E |N¢®) No|R L

M None M | $(10) NovS

R S NopE SV (13)

E-P—15)—P-—Rore—P{—0

JJ 4

1) No | Mee1) yf iy
PS..t1: 1| Nore. ,L; |S
1§01 ( None 3
L Nonc L
P None P
A | F None F
T (89) No T V (85) vV None N4
A (104) No * Q (100) Q None Q
L(110) | No * [ {106) [ Nonc I
T(113) No ¥ A (109) A None A

Table 4: Vy, framework differences in the donor/acceptor sequence, their proximity to
the CDRs and their relative common residues in the donor/acceptor species. A
determination of the common residues at each position in the respective murine germline
sequence and the available marmoset Vi sequences was performed. At each position the
criteria for selecting differences in framework scquence given above was applied, At a
position that satisfied a particular criteria the acceptor amino acid was replaced with a
donor amino acid and the number of that critcria is given.;

1. if the donor residue is predicted capable of interacting with the antigen based on three

dimensional modelling;
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Cili.. s 2 Fifiig irsizici~fl :~;:r' i'j,i:.fox
fat :~jl1; A (41) A None A K 49 No K R (45) R None R

WO2(068)96Xes (CDR2) V | (58) | 2V G (70) No GEIABBNG/01LGS

~__None R ::1., 7 ... 4 .., ..., T(74) T hbne
S ~~.. Ly, = L J~r+. Ji~ci: - ~ ~~
A o B (76) S Nonc S S (77) S None V (82)
No V L (78) L None L .,:E. ,84 .:,,, .

e P ., -.,38:~ None A (87) No A F (83)

F None F T(89) No T V (85) V None VA (104) No * Q
2 a0y s R iy 2 oG s e
didirhesiendesdelting;he donor/ accept or sequence, their
proximty to the CDRs and their relative conmon

3f §BhE UG ik 2 40RR6A AGEEPH QéceSBeHLAS imfrunoglobulin
detern1nat|on of the common residues at each position
i rfeqU§Rcf:especti ve rnurine germine sequence and the
avai |l abl e marnoset VL sequences was perforned. At each
¢pdsmbHmnuhhﬁuéhmn&tmmﬁﬂnﬂﬁdnsegenﬂmng differences in
framewor k sequence glven above was ap Sgk At a,.
Appasitianp hat thih theSrteria 1?@%?@%@%55%6?%3&#8%#@ iChtefip listed as
Nagecept or amino acid was replaced with a donor am no
N@ret dn@mn&nf}emmme in Difidek Mpfre £ fridts@Fskitutibs G MO *Murinef

ob m‘g,ﬁe B0ins %%%L@%cgag% B p%%%ﬁﬁ agaga%&aﬁas sfuh%s@&&epg

ree i‘mensi ona

SHFYBRSP Mahgsbdw)czoow 019620 PCT/ AU2006/ 001165 38 2. if
the donor residue is determined to lie within 3.2 A of

In yarepsty dreriOpmsl fpsmsaikopninhgcibsubyitgHon & Whish Aqrei@ sPqusEre

was rebfacddhvaticimpnor seqesdedis eheidona resginerons dessinthad td lie within 3.2 A

oPGE B8RP CDRR 8448 8n I RQGLAR Holiding equences;

En

MATERIALS AND METHODS

The AB164 hybridoma was generated by [usion of splenocytes from mice immunized with
human TNF-a, with the myeloma cell ling SP2/0-Agl4 by standard methods (Fazekas de
St. Groth, S., et al. Journal of Immunological Methods 35: 1-21 (1980); Supasawara, R.,
Journal of Tissue Culture Methods 12: 93-95 (1989)).

11.  Sequencing of monoclonal antibody AB164

Total RNA (tRNA) was extracted from 1 x 107 to 1 x 10® viabie cells using RNeasy Mini
or Midi columns (QIAgen) according to the manufacturcr’s instructions. -Following
quantitation, the IRNA was used as a templatc for first strand ¢cDNA synthesis using an
oligo(dT) primer and Superscript IT Reverse Transcriptase (Invitrogen) according to
manufacturer’s instructions. Finally the tRNA was degraded using RNase H and the
remaining single stranded cDNA tagged with a poly-G tail using terminal transferase and
dGTP (Roche).

PCR reactions were performed using Herculase (Stratagene), a high fidelity polymerase
blend. In each case an oligo (dC) was uscd as the forward primer with an IgG) heavy chain
specilic or a Kappa light chain specific reverse primer. Following 30 cycles PCR reactions
were incubated in the presence of Taq polymerase to add overhanging A bases. The
resulting PCR product was then cloned into pGemT-Easy (Promcga) and transformed into
competent Top 10 E. coli cells (Invitrogen). Plasmids were cxtracted from overnight
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5 4. if the donor residue is uncomon in the donor
gcrmine. At positions that fail the criteria the

w@e@epiweo sequence was used and the criteria | PGI/At2M86/001165

None. Note: Uncommon residues are in shaded in grey
and substitutions are in bold. *Mirine gernline
contains no sequence data at position 104 and beyond
m d as such marnoset 10 sequence was used here. In
summary, there was 1 framewgrk am no acid substitution
i n which acceptor sequence was replaced with donor
sequence as the donor residue was determned to lie
culiurhiofisingleZolaniep fsing 1@l Adpich MiGPRY cilamesdQhganh arglequantificd.
160 {asejﬁsxtgomé_ iRl &l duphehie \M&Tgf'ilt?rﬂh%f AN mml rd & p_t{@;’: AB
[ I by £ usi. Ofz S nocyt es
s e SR A i By ERGRER 2
(ppledhigsysems). [Blgraorheriqpray iripirsalyed oa A PRETV 44 DNA
AnElyxe kakfolewinShlign@eot di derBred samerses, mmust crtectid of aberrant

bhyBMNAL A8 feftbrMAl DRSS oROmatdiinelse(iel&A) 2 forad RV BeforsdR.
w‘]ouorbgglned%e sl%u%i?&eof %élah&{o%ic'sv%r 188%cct w 936:%5 Q%%%n%)c) '

T equencrng of nonoclonal anti dly RECT6X )~ Tot al
SERMENCe} WA thepdransiaad inte paioreid e begee fyy the deayy,end light chains of
AH18H(SEQCE) NOSUsind®) RNeasy M ni or M di col ums

(Q.Agen) according to the manufacturer's instructions.
1E0l | Owhiivgh of ABABE (MAGispriticinvembieNderived vadiskld regfona human

t @Dk Al ior dnfiidra)5hd ABOL QTR LRESE Stk RGicAN human
ol i gogd\fr% gél [ arSd Superscript 11 Reverse
Tr an€EP P OrRE TPt r ogen) according to

uf acturer's instruct]j Fi t he_ t RNA was
The gr Stkas (SroRe b AR e B2k Mo b ACFRIg) sgamence
v pamesend vabNAuman gedtap regiom(pehy 12G Lhadvy chain Rgl.thenerd i@l &
(6 domhies @sdh a8 NEBI aéotiRion Rambe )P0 | $3TR SEERIt NQnS THEY Sregion
(R@Jés%ﬁﬁﬁ‘nﬂé? IPD’QVI%@,@E@S@ l(lostﬁ Q‘Iitﬁfg&@&)tm‘ s@qulg}lcgnyas gxpresse)d

f.rdel it ol ynerase blend. In eacl e an ol | (dC
Wil Tyl icfpBe AT B cauar dpira i YNGR ot
RIS ST 1P No:4dr!hg regalippbchimegistantbpaly was frstepaipd AB 138 (SEQ
ID V@Bt $ endod)i THey antibadyl vawiiung] 180 LeenplitecialoRERbr e tiona s hd
MEVE it WRalBdicl N the presence of Taq pol ynerase to
add overhangi ng A bases. The resulting PCR product
Viicehd Vh edgionk omadhd fatlpmpBonAB BAFEQ Hb dlseYa)d B mare expressed

. sformed intq, ¢ ent. .. .cola cells
(A it Shtan SRS LM onb Pkl crpf P abhmes
ginon 1RAFIHBOGRHB HET/ AU2006/ 001165 39 culture of single
col onies using @ Aguick M niprep colums (Q Agen) and
@ovithg off ABD3 100 to 500ng were mixed in duplicate with
6. 4pnol of either pUC3 forward or pUC3 reverse priner

' s Fr ) SEHKEGE o5 . b
R SR A L e
trpgyldied into SN/ epqpencmy ghiclPRirg ppt3Ted ipNpammalian cell expression using
GeneOptimizer technology and synthesized de rovo by assembly of synthetic

oligonucleotides (CGeneArt, Germany). For the Vy gene each sequence was flanked at the
5" end with a Ase 1 site, a Kozak sequence (GCCACC) and a human IgG gamma leader
sequence (amino acid sequence MEWSWVFLFFLSVTTGVHS). At the 3° end the DNA
sequence was manipulated to introduce a Ttk 1111 restriction enzyme site without
compromising the required amino acid sequence. For the Vi, gene each sequence was
flanked at the 5° end with a Bsi Wl sile, a Kozak sequence (GCCACC) and a humnan Kappa
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5 Anal yser and follow ng alignnment of derived
sequences, nmanual correction of aberrant base calling

wo®7perstor med. Once four matchi ng sequences (PCT/AaUnb/01165

and 2 reverse) were obtained the sequence of the
anti bodi es variable region was confirned. These
sequences were then translated into am no acid
sequences for the heavy and light chains of AB 1 64
(SEQ ID NOS: 7 and 8) 10 120 Creation of AB 138 ( MOG
specific marnoset derived variable region - human
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varil a constant re |on I nera
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roPéaaeN ng%@?a)y%g /&E@NM (1) 15 1?%@@)«{1 / Ree1 Wigestio® ﬂirﬁ{é \(;Ama 83 Séqences

U er e accC
T e R ST A L I R

oMY viblorscbesaril o {preshAR S 8\NERkred &g Assl /T hilirte pEES.4-Vy-

5 ( 4 ultant chineric
%?I\A ‘gg %ééEgé%ﬂ"gEﬁtug% 4)c§’f~/§é‘pﬁ%‘§g€(s ‘é’o I D NOs: 5 and 6).
Thi s antlbody was used as a tenplate into whi

Egghtgspeay pditatef! intq e proprrebbagkpns/gsingthe LigaF «we‘%@“h%é Ligpfipn

S fdidin Mbmrpagh@am&mnmm)ful hjonfWEde R ABnstSithed BRCONe $HIt

ropiefafiter Bspbmees S BLBeT om0 DR R IR PRE pefonis
1(&ﬂﬁfﬁdﬂdb@lytanma$d togfiniems. tA eouﬂh@egafmuonfmr Aatid ¢3pBessicGh emd ng.

pre qied 2 né%ﬁg%?% érf)%z/% am%n ﬂ%\{a%gr ec%a'%gsi fr t?éﬁe%@?‘lgf\}él:tl)% were
prepapdbamiprimiovathivuuences QAL midipepopluinn (dd géoFat
['%ﬁ ) ggéflt%g'& %ﬁ;{a?e%%ﬁ&g&é&m by @%&g%&g ;’,2@3“?‘ 100% ethanol

nol hesi ze
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Kozak sequence ( GCCA

Ofﬂi #apwf @1 @lgmqﬁﬁ N %E%Péiﬁ 190ME ptjaeTreking eonpaneratés of 0-Sug/ul.
sequence MEWBWFLFFLSVTTGVHS). At the 3" end the DNA
1 § eq u@{é&tﬁm\éﬁg egﬁpeg}eg H‘l(]ﬁ&%.qldf Etlb{%rA%jl'é‘f ea Tif: 111l

restriction ne site wtho corrpromsmgthe

Usig wuermdcesmdmbf llamuelogimue AL ackPlor Eé@;ﬁen\efé a@ﬁag&e;ﬁmb; the
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ence was e t the, 5
R0 S reunnon e Mo S o oty Risp vo
(129&73/) QHOm2 eV AR 6nOBAY 6 &quedtds Wwaa deternd sjuEngevariable
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vari abl e regi ons were provided cloned into a pCRScri pt
vector (Stratagene) and were 5 released by Asc | / Pit

waimr/oseado 13s1 W / Rsr Il digestion for the WET/Anghowho1165

sequences respectively. Rel eased sequences were
ligated into single gene vector backbones derived
fromthe vectors created to express ABLl38 prepared by
Asc | / Tth 1111 for pEE6.4-VH 1g& and Bsi W | Rsr
Il for pEEl2.4-VL-Kappa di gkstion. Each gene was
ligated into the prepared backbone using the LigaFast
Rapi d DNA Ligation 10 System from Pronega (Cat No.
T2 ddserivlel B8 kHRRS oM@h Bf hHEDRE,NaYE fedniemarh avideheDoastinot
Top 10 (cheH; Sally competent cells (Invtrogen Cat No.
‘E@H’Oﬁ@’r aF%osi ti ve colonies identified by

st andard techni ques. A doubl e {gene vector flor stable

COXRERESI PODRAS PrlaRavetaaswaikt | dastnthens (Rmpplie 1),

Large quentTties [of The resulting vectors Vere
Apispar edl By jiLdi QrePm@der OVer ni lghiinag Ul L Ur es |usiNeG

QArTTter—nT ar prgp- corurms (QAgen Cat 15 |No. 12243).

AVGRLOTS PSLEPr enaedfor transheghi on Y | hman ToFa,
preCrprTtar i1ty —zZoy™ IUI W lII ITT1Y VOI UITe UI
3M sodi um acet at g H5. 2 Si Cat Nos. E7023

S VA 5% U S G . Y 1o

ddl S lU/U
ABaDh re. resuspend din 40l of
na. Chfv

et hanol Vectors 0
\ gt n‘ﬂﬂr ki Ag—C JWEWT&F’?CQ

of 0. 54g/1 13. Creation of engi neered rmonocl onal
Tahleish Sperieaprigio pf thy R Y nf Vidramyagh aed theonstant regions for
ABBENaulcaAlkioT, AB1Gn accept or sequence and by
replacing the CDRs and noni nated residues in the
disanewoskion t h those of the donor sequence (AB 164),
the engineered Vii and VL antibody sequences were
Rletelagingtbel CDRR @gleimé\maitcdmsedue?iegh rmematkedt fregeerion erggence

v}@;ﬁ‘m@ %Sl%@g éMF;I\Qe n@éPé]iS‘I'@GId \fLeaguwa§ séqﬁ&@ml \%n,

resu tant engi neered ant]
%wm@?fb@@@ 'R of Gand dRAThepofbrdy *i‘t‘e“a‘ﬁd”as agkings Regete A
e RO ENEL A@R&G@& QQM@@ of A&m&a{m@oﬁmt&eﬁm (GasArt,
e species origlin o VL. .fr nevvor cpl
q’?&mB@ wring f’yml}eglé fhe ﬁglc\fagli,rea TlCt oh glh g | 81 § WG ({r}?ora% in the
seipiesceViRhAw §lomngeand rthe géomtt«mrw a d@@ilmsc sdmtor ngv-mﬁf\mw as
ﬂ%i‘g&f’er%wg@i;f@?ﬁ%pl@ﬂ n rat MOG AB 164 mnurine murinc

AB 197 nurine marnoset human
human TNFcx 10 rine murine human human TNFa
Habl 5"@"33‘85@81"@&0 gpggn“ﬁfl\qlﬁ% CDRs, , Vu/ VL framewor k
and the constant regions for ABl13S, ABl164, AB-197,
BEBERS I «ElAGIDhendoABIAB 1197

For cach transfection 175 of Lipofectamine 2000 was added to SmL of Optimem [ media
(Invitrogen Cat Nos. 11668-027 and 31985-062) in a well o a 6 well plate. In a second
well 70ul of the expression vector (70pg) was added to 5 mL of Optimern I media,
Following a 5 minute room tempcrature incubation, the contents of the two wells were
mixed together and lelt [or a further 20 minute incubation. Following this second
incubation the whole transfection mixture was added a T175 tissue culture flask containing
the CHOKISYV cells. Cells were incubated for 72 to 96 hours and supcrnatants harvested.
Supernatants were centrifuged at 4,000 x g for 5 minutes to pellel cell dcbris, and were ‘
filter sterilised through 0.22 pm cartridge filter.



By replacing the CDRs and nom nated residues in the

framewor k of the acceptor sequence wth those of the
waelonwanisegquence, the engi neered VH and VL ant i bOT%U2006/001165

sequences were determined (SEQ ID No: 11 and 12). The

anti body sequence was back translated i nto DNA

sequences and synt hesi zed de nova by assenbly of

synt heti c oligonucl eotides (GeneArt, 10 Gernany).

Turing synthesis the releva@nt restriction enzyne sites

were incorporated in the sequence to allow cloning

and the generation of a doublg gene vector expressing
Progyrton of snurige Boppqledl WHERAYRMEP) (Example 1). 14,

Expressi on of AB 103, AB 197 and AB 164  Traansfection
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ankitRalpehictmt haecsR0 00 wasifiggd edt,G00 xFrfbr Dinindies it pelien okl

' i i 2246681827 aRd 31985- 062)

mﬂﬁggﬂag§“ﬂg¥&gﬁggﬁglEQ%PQQe. }%ﬁa se%%nd wel | 70pl of

t he nr ' § added to 5 niL of

5 A‘%B%tofi isurﬂfﬁ%gﬁ?a‘akﬁe%aq lggmgt%Ag@% m nute room
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cattientd themdletaroteight, Pre@chce ofrnswabledionigwdy fiid thy congyptration of
ard®8dy. 019620 PCT/ AU2006/ 001165 42 Production of murine
nonocl onal anti body AB 164 Hybri dorma cells expressing

1§Blﬁ4ﬂM§§gngH%gﬁ&ﬁd usi ng standard tissue culture
nmet hods ~ and .t he supernat ant harvested and centri fuged

4,000 x g for 5 mnutes to pellet cell debris
13 h@%rﬁ%med by filter sterilisation through 0.22 Km
g  filters, 5 Antibody Purification of AB 103,
E%g&ﬁ%?ﬂgﬁd AB 164 The supernatant was passed over a

Tﬁgl{ BRori ggé% 0%\%@961%%&( RIS MBI OS ChB OGS Scoutilbutter
. -82 - ree t.,l r,resh% a o‘vx%.r at}; (()) | this
(HLM disodipgrephegin im0 R PHUR DHISsra AP EAY PR Y W% BuPLSE
selhvdsipia thédell oo et wall nita 3t well pht¢ aridrincutpried ddtG pesarishids?
20 hEhidied cWhidiBerOTHe Mt @it Ihdnow@BdddhipétiBeSyii Wdsh bulke (0.018 PBS
11 8958 120 tHeR L ietinde Wich Bloh RESBWH P 21M¥e wells were
Prri%s) e g / tlgo%%svgnghgs @@51@4}7‘3@6?{72} 5
tga Slckeddysrdiag B Wo E%ﬂ“{frlr’ﬁ BANETYRERT B 68T encdst M
i well n@ 86dbatiny the platelay 35S, ok hupidifipdcpieiagy foy 1 beve. PisGE
aﬁﬁlﬂ»dﬁ WaediRxcal it stodyHRuERt (CORIT BIRD.ASHeTWehe0uh 6.01M PBS
WtricRAGS te A f?gmee& s RN 28100 LB t0 0.0578
25 p%@h%e%%%ﬁﬁ og&%ﬁ ¢ aeﬁﬁ ody. 1%. ffi %?gtt% klf Eﬁghnﬁ N
nggglag)[gc wells were incubated with the'antibody for 1 hour at 25 “C. plate was then
washed as previously described. 100 UL of Anti-IgG H + L antibody HRP conjugate
(Zymed, Cat No: 81-71200) at 1:2000 in antibody diluent was used to detect bound AB197
and AB103. 100 pL of Anti-murine immunoglobulin antibody HRP conjugate (Dako, Cat
30 No: P0260) at 1;2000 in antibody diluent was used to detect bound AB164. Wells with
antibody diluent only were used to measure the background absorbance. Alfter incubation
at 25°C, in a hurvidified container, for 1 hour the plate was washed again as previously

described. 100 pl. TMB substrate solution (Zymed, Cat No: 00-2023) was added to each
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15 Met hods ELI SA nmet hods TNF-a (Peprotech Cat No.,
300-01A) was diluted to 1 g/m..in carbonate coating

whegof7e1962 10 ni M di sodi um phosphate, 20 nM sodPCIMU2006/001165

hydr ogen phosphate pH 9.6). 100 pL of this solution
was added to each well of a 96 well plate and

i ncubated at 4"C overnight in a 20 humdified

contai ner. The plate was then washed three tines with
wash buffer (0.01M PBS pH37,2, 0.05% Tween-20) and
then three times with 0.01 MPBS pH 7.2. The wells

r t hen bl oc | g, i dier (1%
sk AR o i e
terpoRstF B SRy @WéloﬁPﬁ?‘éc%$°‘ absophanco T ARfFYaeg &b 450 mm (rof.
g20ambhai ner, for 1 hour. The antibody was diluted in
anti body diluent (1% wv BSA 0.05% Tween-20 in 0.01 M
EIRBSedbitoH 7.2) sufficient to generate a titration
curve covering the ranges 6.00 g/nL to 0.0578 ng/mi.
ELTBE 8 lile8 1o\hfaicnes adierbrRiB 164 L AR 93 ahd ABUYB th GNFix dvetad in
at .29 L. gl 7 Lt:Bfg Pih@Mk A TNF- with
*h%%f@PP%%o’ﬁfg‘%Lﬁatﬁ*‘%?%’??@fs HaRqeik e Bl o
IO TS GBS Oes s Py ey 0 EHE pendifihen's
marirei comthnt Gizlon M | 6 withy Besoant 18G deangtent (ABLATYreaBEYH 104
si B ichOPy 10%Qnd bigdinAdltihityasrchibe scontyuvoghson bf the bindinpody
proli Ps cgfqgé ﬁg@é(ﬁes(fx% and BB 1030E N e e INZEF QB 184 to ield ABA97 Md
anti body “di [ uent was gﬁ:ed _t(? det ec\t}\ggs%g%dcoAB a%@cﬁiofme
“‘MSP%”‘\/@PYH@“HWFW&:‘?T THER G AT P RE P E™ 0L &A1 eas T e
bitdier prafikgeionahtihtEeraRled end ABL1Y: (Higeubati on  at 25C,
in a humdified container, for 1 hour the plate was

washed again as previously described. 100 p L ' TMB
substratie solution ((Zymed, Cat go: 00-2023) was added
Chastareh MCA0Q0/a09620 PCT/ AU2006/ 001165 43 wel |l and

the colour allowed tjo develop for 4 min. 100 pL of IM
AHY4 Was pelgled to tgrmnate the col our devel opnent

reaction] and absorbance was determ ned at 450 nni
Aghef. 6Pfsgun) ELISA results 5 ELI SA was used to

conpare [ he bindi ng |of AB164, AB 197 and AB103 to
A‘ﬁl}lgga copted in the solid phase. Fromthese results

atT—antipodi es disptayed strong binding for TNF-a with
all EC50 values |less or equal to 0.68 pg/m (Figure 5,
T e 6). The replacenment of a nmurine constant region

ARAG BT LGSR P B e

nigthodeen by conpari son of the binding 10 profiles of

the anti bodies AB 164 and AB 103. Engli neeri n& ﬁ{ﬁ%
L9BAcdlle (ATRT Ho B lrdywerp gulturrsin REME 140 Unvigrpperse 4y Nor #1330
@SB nt@ihing WB%dodial hdvingsenas 50 ap/niiePepdin/Bycptomsan(Pizon Cof
N hg 7591, NG - RERhink BSviRbednltar RBtsbRrbss ardBLGA 2nd
RE197

mercaptoéth:gn% &Jxrit?ogseg Cat No: 21985-023) till the cells reached a 70% level of
confluence. Into each well of a 96-well tissue culture plate 50 uL media was added.

To.'mvcstigate the cytotoxicity of TNF-o on 1929 cells, 50 pL of TNF-o. working solution
per well (30 ng/mL) was added (o the first column of the plate in wiplicate with serial half
log dilutions performed across the plate reaching a final concentration of 9 fg/mL. Control
wells with S0 pL media without TNF-o were also prepared (V=100%). To all wells 50 uL.
of 1929 cells at 5 X 107 cells/mL was added. Further control wells were also prepared
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Construct EC-50 (11 AB 164 0.45 AB 197 0.68 AB103
0.19 Table 6 15 TNF-a cytotoxicity neutralisation

w@e®ap1so ng |ive cells (L-929 neutralisati on BEFAY2006/001165

met hod L929 cells (ATCC No: CCL-1) were cultured in
RPM 1640 (lnvitrogen Cat No, 21870- 076) containing
10% f oetal bovi ne serum 50 gg/nL

Penicillin/ Streptonycin (Signma Cat No: P0781), 2 mM
L-glutam ne (I nvitrogen Ca#4No: 25030-081) and 10 | M
2 20 nercapt oet hanol (I nvitrogen Cat No: 21985-023)
till the cells reached 70% | eve conf | ce

oyREI Ll g i rggrdiipn ‘E‘?"é%%mg&lﬂf %"W%A{Jfé? 2 gefls
Ageatingycind (Sighre@at NPo AL sitdOgatnd. wiserddspt ot oxi city of
TNF-a on L929 cells, 50 L of TNF-a working sol ution

Tp é&ivesighte né B3R lisagon by ngivascdadibodi¢sagdine TINFrsd nemtrhlisationoksay

wal d%ﬁécﬁzz [JL bf mbécrya& €0 my&ln W add@h 10184 ﬁrst dofifinn of a separate

d across
P%kﬁ%éw? Py P ot Vgt Bl bofpd il e ng o
CORSERtERtIQH ‘Pﬁw’*@tﬁ‘tP@'FNF “Tg thase erelly @M E2P sells(ay5 Kolcellsfral. was
addeld. AvBrthsr ZQuLt df Actfiorhy@ROD evab hdledito 8 Ww¢114.0 cel | s/ nL was
added. Further control wells were also prepared WO

A2t ésGrl- bR Oubed ArNIZe0aHE0%E 18S fordd hoofFallowiag nibﬁlﬁhtibi\.ZDﬁL
mﬁ‘jﬁ &‘éﬂﬂeﬂ% &&%}d)r%%iuuﬁﬁhi% ar(ml:l}lg aaCz{t %0&95

cc@}9w“@l%%ma@*asﬁ%%ﬂrwe ;e MG
(shy @Bm@é ngide amERISadilae repdyai AveragenProgbageernd gl mlli:%cawmpnts
vaS aaaytactmﬂsomexéhw@dbsozﬁnd:e ditheantcblbamihodNFlddntrg)/wells was
f;iunw Frdethlsl thedd \F&QJxl‘ﬁ%l E-f92@co‘f1§9ﬂ{§ﬁc%1atcﬁ gl ate in
trlplcate and seri al ilutions were performsd
across the plate reach| ng a final concentration of
30.4 pg/rL. To these wells 50 pL of L-929 cells at 5 X

10° 5 cel | gm loci@sical ded. A further 25 ItL of
nyf:rﬁ-—B‘was—added—to

/\z ) | wells. Al plates were
@ afed, ¢ %% h5 % for 20 hours. Fol | owi ng
i ncubation g / PES Cel | Titer 96 AQ,,,~", Che
ution Rea ent Pronega B s 10 adde
“G ORI %th"d’“ n(ofvof:! ‘é‘é“gf HF '\g“ﬁ%% %&‘1‘ “‘E‘} “*Wé“s““s

absor bance read at 492nm  ( 630nm usin

S el RB o0 e ioagumint b adiass bupprio (oo,
Tablpl7).cat e treatnments was subtracted fromthe average
absorban¢e of the no cell and no TNF control wells
(oosickar oy BA)50 (Bp/a) t his the % Viability of L-929 cells
was cal cyl ated as: A492 experinental wells %viability
AB18A00 |o.10

AB197 041

ABI103 0.10

Table 7



A492 V=100% vi abl e 15 TNF-a cytotoxicity

neutralisation assay using live cells (L-929
woemrnadeeeat i on assay) results AB 164, A B 1 BCr/amehodB01165

103 were able to neutralise TNF.a -induced

cytotoxicity (Figure 6, Table 7). Construct EC SO (

m) ABI(i4 0.10 AB 197 0.41 AB103 0.10 Table 7 WO

2007/ 019620 PCT/ AU2006/ 001165 45 It will be

appreci ated by persons ski#fed in the art that

numer ous variations and/or nodifications nmay be nade

to the invention as shown in the specific enbodi nents

Wi Bg'lﬁprecgﬁﬁ %g?;ﬁ@(gn fsilﬁ&l lmre mm& 'nﬁm&[)ussﬁﬁﬁﬁm‘i’ﬁndfld?e

i nvention
o RIoR SO 1 VR R o 5 4t o e s Plapdimont yithou
deresive dom thesspiritio sopeef deingandon st rcstdlrye@mbect i Khe pregmt

R BEUTHELOHE, CheR(ETrE ALBO Efkidrdd Bl résfects (Slilisiviive hnd wn
ﬁggk ody or antigen-binding portion thereof haV|ng a
vari abl e region conprising at |least two

conpl ctuentarity determ ning regions (CDRs) and at

| east three franmework regi ons, wherein the franmework
regions are, or are derived from5 New Wrld primte
framewor k regions, and wherein at |east one of the
CDRs is a non-New Wrld primate CDR. 2. An anti body
or antigen-binding portion thereof according to claim
1 wherein the variable region conprises three CDRs
and four framework regions. 3. An antibody or

anti gen-bi nding portion thereof according to claim1l
or claim2 10 wherein the variable region conprises
at |l east one nurinc CDR sequence. 4. An antibody or
anti gen-bindi ng portion thereof according to any one
of claine I to 3 wherein the variable region
conprises at | east one nouse CDR sequence. 5. An

anti body or antigen-binding portion thereof according
to any one of clainms 1 to 4 wherein the variable
regi on conprises at |east one rat CDR sequence. 15 6.
An anti body or antigen-binding portion thereof
according to any one of claims I to 5 wherein the
vari abl e region conprises at |east one human CDR
sequence.
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7. An antibody or antigen-binding portion thereof
according to any one of clains 1 to 6 wherein the

wQ a007akdeeo r egi on conpri ses at | east one synt hePCT/AUBR6/001165

sequence. 8. An antibody or antigen-binding portion

t hereof according to any one of claims 1 20 to 7

wherein the vari able region conprises at | east one

rabbit CDR sequence. 9. An anti body or antigen-bi nding

portion thereof according #6- any one of clains 1 to 8

wherein the variable regi on conprises a conbinati on of

CDRs fromdiffering sources. 10. An antibody or

Cﬂgﬁ' n-bi nding portion thereof according to any one
aims 1 25 to 3 wherein the variable. region

LSO AR M PRSSNGS0t hbang AL RGO

antlgen ereof. acco

wher efRHBS d%*e ofemplomeataty deigtauniag @gm@@wd it least

sequethoedramtRorkAegiamt wisody tho framew otk eegidas ae evgrepderivéddiom

ther egty &m@rp@lﬂnﬁgs fmneam 1BE6nsOfndGltRiiPat Jeastlofle 5 MOEDRE R 4

t he varlg gl ﬁ% Egggrlses 3 htunan CDR sequences.

wWo 20077019620 E’i”f’ﬁ\ 6/ 001165 47 13 An anti body

,0r an e ndi n on t her eof, ac

Zone. ofh SO Ot gy bogbp o Pefigt s Rl 8%k S fitin e

conpr Vasiable segigngoygrisey theee GRR senfl foyugfraspkork sesipignces.

14. An antibody or antigen-binding portion thereof
3accor dhngfitody erraptigamebimfingytoztiomgheteof Becprding2o glhiar borelaihd

var i ath&ein 6@ aRallORPIoh S@Bprded dt FARWAE KurfiRATIOR Scquéhehi ch

the framework regions are derived from New Wrl d

4pr i Mapg ahtitARRWOLK g dneGh@Sportion thof¥ds adtbidRRAY a8l on8 B claims 1

ant i Ogy LAk B VROlidOflod BGER0% PEERLA! el AORTaRNS

of clains ern |gen |nd|ng p

I S a g‘g I:%%b%&? QII anpl%ei bmd1 ﬁnon%%cxeo? achxaLluW fug/ ope 91’ cl?]lmx 1

“an ntigen e Bot™ A &6t
of cl# %her%lhf Vﬁ%abkgcmwwswb cash PregdidyP b pequénce.
antigen-binding portion further conprises a human or
6nonhufkaandody pgratigengrindieg roviiagiksrenh ecoplfisdm ayeng ehdems 1
17. An Sawbdrdio thy vadabént gigedniprisg ianigasp onetiuaian CH&rseqfence.
according to any one of clains 1 to 16 wherein the
TNew VVAh lagkiaey odnéigdnrianemOidkicheigirail Sccafipfis o dhe bEMAaImS 1

Vor | dy, PEhdiBh e SEHSR B0 m@nm%t Qﬁq@&ﬁb SRR P Q.:qf?c,ncc

mar noset s, tanmarins, squlrr nonk ey, titi nmonk ey,

8: g'kfjgfl\nm m M %&E{nm Yo ¢ ‘@&)ﬁ Q&hﬁmg%@%&é of Clanjl_.lé 1
An antd m%iw’a e AR ?%trvﬁ@cs SHICE 7% TSR sedtéace:

according tqo claim17 wherein the New Wrld primte
% s a MEERYLY or apgzendindipg noprinenhesior ARcpiddeio b‘iyrﬂﬂ‘F Reclaims 1
por t i orf wlswan tervgridble ragiyn aneriofs acbabimgtion of GDR8 from differing

SOUTCEes.

10, An antibody or antigen-binding portion thereof according to any one of claims 1
to 3 wherein the variable region comprises 3 murine CDR sequences.

1. An antibody or antigen-binding portion thereof according to claim 10 wherein the
3 murine CDR sequences are mouse CDR sequences.

12, An antibody or anligen-binding portion thercof according to any one of claims 1
to 3 wherein the variable region compriscs 3 human CDR sequences,
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20 wherein the antibody or antigen-binding portion
binds to an antigen that is peptide, protein,

W@ a00poksdr at e, gl ycoprotein, lipid or glycoli pPdI/An2006/001165

nature, selected froma tunour-associated antigen

i ncl udi ng carci noenbryoni c anti gen, EpCAM Lew s-Y,
l.,ewi s-Y/b, PMSA, CD20, CD30, CD33, CD38, CDb52,
CD154, EG-- R, .Her-2, TRAIL and VECGF receptors, an
antigen involved in an i mdhe or 25 inflanmatory

di sease or di sorder i ncludi ng CD3, CD4, CD25, CD4O,

1 ?DA' ter '?“é dnlyllll_?lgd or aﬁugfn ’bfn:gl_m% pf%lO% ﬁ.}_l‘efgacg\@ulg éd any'PRE:Of clalms
| gE, @&r Za\ﬁ@mg‘éhp \exighle sgion comprischb Sew érld H”ﬁ‘t“Felf&i“??&(’r
gl ycogeneimedsn |1 b/i | la, P-glycoprotein, purinergic
receptors and adhesion receptors including CD 1 a,
1401 | By aelBbdyldy antiieh HindGlglio Dol 4006:iding o &YAd of dkdims 1

ant i gférlz%%%ﬁﬂﬁé é’a‘? aﬂg 10913(25 Z\El\ @34 I‘rgxtﬂfxmt E%ﬁyma &rW@khhc

factor or other S0l tor or
rece p%‘%i?""f"ﬁ%%‘&’f‘s in1 ?‘{Yaﬁ‘ ﬁ&‘x ‘&g F]‘F Pripies mW?.‘”"é“ tegions.
TG--J3, C3a NCrF and their receptors,
13nt i gBh mt}wa Qfé‘ﬂ asltrgce éh’#lﬂa PoriaR isel wyardiagto dy é’é*a%fé«éms
or di soridertsreimibé adigegbiRdiagpdroomdis addmpn kaitedy.an
anti gen of non-human origin such as m crobial,
1a.anohia bntivodworraa lantigehbiyging portiot dxienBacuerding € dang one of claims
respifgt B Wheli) 40 %{b@éyg&%guéo g&rﬁ%%ﬁ{og mg&unﬂsﬁsex a

rattle snake

\S;ggg:'rf"lﬁx?l% \é}l%uo%nga‘n%yoédﬁnmflﬁ “"?X ¥OX'!"n l'eé*nu?l Body acts

sana n ant agoni st.. or sact veto eit

epl efd t(bézﬁ 3 3pfiecarty W&)‘m&ﬁaﬂé’g r“r’"%‘mévé? iy 8 Folaims 1
ant i - @4)wherzinghe Newy Wertdipriswied etk regiens agg frqneﬁ ewWagld
(eg. Minaetdaied dom the golp aAsiaBieal tyindlkax itanageRiuine t o

CaUSe el QRERMMREy. Pt AMRQ B ProBHIRE QG latags, sl

neutr al | X ‘@!’ cti'vit Its target
anti b0d "BPwa'ﬁ’t’r? ﬁgﬁ“ ‘h "g”'boé'?/’(?l on thereof according
[ cl wherein th ant [ man' t' NF 21.
o oD BT s i on et e e b T whefen the
accorUﬁ\M@VQTHPaIWtOGh@I@m%Nal ms ' to 20 wherein the

sequence of at | east one frarrevvork region is nodified
190 10Anhputibedser dyfigraibiglingg@rtionnccardingdiodyy ore of claims [ to 18
ant i g@Rerbih At sAGbdAQ of AtiBerd-BiBdigPHoraaCIOnd it gh Inﬁgéhrtydt(ime

of cl ngr téxr? cglgo &Eee%'g d(;prtﬁ §qﬁ>ﬂﬁg%%cgl§ i nal%?es*gelec.led

one f regi.o ase

pr edi kpia i ﬂﬁiggﬁ% PgeT e 56 s S aisen, EDCAM
conpr Lewisd, hewiart/h o8A, &Dzamlm CH3H-GRI8CREL. SBIEH, HEF-
t her epf HaCx; wndi[m@deHﬁLW @meﬂugfen B 6l étin dn fn@midid or OF
|an g? ?Bng?&ﬁMHﬁﬁxm&%gﬁﬂéﬂd& n‘i’“uaﬁ i D4Pé‘ﬁ (’F‘Iﬁ%‘a o
R o T A
TNF-a, and IgE, an antigen expressed on a host ccll including plycoprotein
[Ib/111a, P-glycoprotein, purinergic receptors and adhesion receptors inchuding
CDI11a, CD11b, CD11¢, CD18, CD56, CDS8, CD62 or CD144, an antigen
comprising a cytokine, chemokine, growth factor or other soluble physiological
modulator or a receptor thereol including eotaxin, IL-6, IL-8, TGF-J3, C3a, C5a,
VEGF, NGF and their receptors, an antigen involved in central nervous system
diseases or disorders including B-amyloid and prions, an antigen of non-human
origin such as microbial, nanobial or viral antigens or toxins including respiratory
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whi ch binds a cell surface antigen or a cytokine
wherein the anti body or antigen- binding portion

wo b@reafezconpri ses a vari abl e regi on conpri si NBCEAU2006/001165

| east two 20 conplenentarity determ ning regions
(CDRs) and at |least three franmework regions, wherein
the CDRs are sel ected such that the antibody or
antigen-binding portion binds to the cell surface
antigen or to the cytokine4825. A designed New Wrld
primate antibody or antigen bi ndi ng portion thereof as

cl ai ned | clal in.th bod

ot QB RR st B, Sfa S ek Rtm e e whoroin
sur f athe damen@ewb@@ aststag an *F&%lﬁﬁ ar H@a@wa@r i estiyp s iithey dgplete
CD3, CDPE elim@GhiE3 indetibedRellskier. adti-aDd) 30326ng Rifh cnplement, or
desi gpqg éém/‘(eé[mﬂ: iRy 61‘@&\@5@%'0%%&10‘%%6@ B Jo%GHe B @éilefil&

Bt i bBAYHER SRl BTG RIS RS IAF a1 o

TNFt x or VE A designed New Wrld antlbo%%?nﬂw

20\ AR GEIPORY ARG R T et SORgIads A 1507

one ofntigkmis sm@I'Ni5.26 wherei n t he anti gen- bi ndi ng
portion is a domain antibody. WO 2007/019620

2PCT/ ABR Q000 dl6EgendSnddi@: poAicd elsiragpfi ectofdéng th\éuyt whe of claims 1

ant i b wercith@Mgh &8RP0 R B8 PARIW RNk iEREdified to
accorgll‘[égscb&%l\%ny one of clainms 24 to 27 wherein the

anti body or anti gen-bi nding portion further conprises

Zequonbaos oy U et ioa bl Mo e s el S

ant i gEROThsERINGe prapeTicopf at re eug frewlamﬁ@nﬂsanm‘afmﬂ t®ne

- of cl décrpsedptedioedibinmminegeaichy inftaniesww Worl d primate is

selected fromthe group consisting of marnosets,
2Bamar iAnst, cofgititing 21 aniByal @y an dnkifdn-HRKENOrti@RhAeSt according to
m) nk e)(ny e 9[’ ll)(m-mi ng@)’ or @ﬁﬁ% riﬁ&l.ﬂwal%lﬁ@&héon t%é?&f Spacﬁ'ggngt

(pn ? w er nonkey
deS|gﬁ ‘V%‘F&Santlbody or antlgen b|nd|ng portion

there claim29 wherein, the New

i mafderened it FotGerimadsthod et Gt e v Hereof
ant i botigh bindgmedligomadgiantiien gr w(thlr@nvhetm bofntedyor digyn-
to anmdmga forcibn GkiRb@®mMPAsch @ vatibishai@ dnipkiting aqeensce of
at | egg lﬁﬁ%te{rﬁ}ad@éﬁﬂ Fng T B8R QCDR?) RN eE ﬁmln&%rﬁ ase

b|nd|n

ot o FAIoBE AUl st b e et r b dereds oF s binge
of cl aprHen lznd%tt@tmel\'/\mﬁue# Ptigdrer il eiedncof at | east
one framework region is nodified to decrease

2pr edi étdseigiadiNemoyerid pritagge antibpdyrre antigen-binding portion thereof as

claimed in claim 24 wherein the antibody or antigen-binding portion thercof

binds to a cell surfuce anligen sclected from the group consisting of CD3, CD20,
(D33, EGF-R, Her-2 and CD25.

26. A designed New World primatc antibody or antigen-binding portion thereof as
claimed in claim 24 whercin the antibody or antigen-binding portion thereof
binds to TNFo or VEGF.

27, A designed New World antibody or an antigen-binding portion thereof according

to any one of claims 24 1o 26 whercin the antigen-binding portion is a domain
antibody.
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33. A kit conprising a designed New Wrld antibody or
an antigen-binding portion thereof according to any

woe@7oieed ai s 24 to 32, or a pharmaceutical PCT/AU2006/001165

conposition 20 thereof, packaging and instructions

for

28.

29,

30.

31,

32,

33.

use.

49

A designed New World antibody or an antigeﬁ-binding portion thereof according
to any one of claims 24 to 27 whercin the antibody or antigen-binding portion
further comprises a human or non-human Old World primatc constant region
sequence.

A designed New Werld antibody or antigen-binding portion thereof according to
any one of claims 24 to 28 wherein the New World primate is selected from the
group consisting of marmoscts, tamarins, squirrel monkey, tili monkey, spider
monkey, woolly monkey, capuchin, uakaris, sakis, night or owl monkey and the
howler monkey.

A designed New World antibody or antigen-binding portion thereof according to
claim 29 wherein the New World primate is a marmoset,

A designed New World antibody or antigen-binding portion thercof according to
any one of claims 24 1o 30 wherein the sequence of at least one framework region
is modified to increasc binding,

A designed New World antibody or antigen-binding portion thereof according to
any one of claims 24 to 3) wherein the sequence of at least one framework region
is modified to decrease predicted immunogenicity in humans.

A kit comnprising a designed New World antibody or an antigen-binding portion
thereofl according to any one of claims 24 to 32, or a pharmaceutical composition
thereof, packaging and instructions for use.



