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WO 2006/128690 PCTIEP2006/005194 5 Anti-IL2 antibodies The
invention relates to antibodies and fragments thereof which specifically
weindothediggnan cytokine IL2. The invention further relates toc-r/gpa0os/005194
polynucleotides encoding, pharmaceutical compositions comprising and
medical uses involving such antibodies and fragments thereof. 10 Human
1L2 is a protein of 133 amino acids (15.4 kDa) which does not bear
significant sequence homology to any other factors. IL2 is synthesized as
a precursor protein of 153) aminRiagidsaxitbdhe first 20 amino-terminal
amino acids functioning as a hydrophobic secretory signal sequence. The

protein contains a single disulfide bond (joinin sitions Cysh8/105).
T G TS BB A a0y Bl S e AL ARCE T2y ind the buman
cytokiedidted Mha meebianefueheptosithat e explessdebatiErostnexthsiveinrmaceutical
com AN AICE, R 00LAT IR T< Rl RIS CAMPIREIsE L6HOhents thereot
onaists &r?ﬁree pe [trans-membrane protein subunits: a pha,”beta and
gamma; a lower affinity functional 20 receptor can be constituted by the
HurrbetH 2riel gyarateia rdcdddtermprotesits Ohiyt RastingiBh clolbs apidbaesstiggificant sequence

homqggé}p %uﬁll%tlll%y @&X@?IE%%%%%Q%@&QLSJE% r-lp_hﬁe%glfelsﬁ%%o acids with
theIL2 I

receptor, in particular of the alpha subunit, is modulated by
the fiiIBP et EsTROREERRICiLS TInEiaRte PR/ BES IMAORIAGTEEtBFy skenal sequence.

The MR8 agshhiuman Lot cause pralfesalion Ol bsaedss0tiss/105) essential for
homologous species at high efficiency. Human IL2 is functional also on

biolqgisakaclEY: but not vice versa. 1L2 is a growth factor for all
subpopulations of T-lymphocytes. It is an antigen-unspecific proliferation
The fsielosion dcieilizihst inducesedibayley pragressing tacegstinghaellsamdessed almost
thus allows clona4 xpansion of .actiyvated T-lymphocyte 2 als :
xR B0 SIS IOn S et tion o1 SeRbN T 30 SRl gegsits ofthee
typewvithrairerpeol femadigmoodiT -selhisnithisaipdtivibe@l sode garires the lpresenidmyy  functional

rece a%%glcﬁlé)rp%!: E%(n\g(?{t%’téf?rb%@?@al laﬁd,%frﬁrﬂ% ixtéc@gﬁ?tﬁrg{éi};éccﬁl@. : Q?ting B-cells and

-cells 1L2 is a central'regulator of immune responses. The céntra
restifia portancel ofr L ke ehssrriabork arrdsahphitieRtion bherrxREEPYE irithdhe receptor,

in pEASRONSES ife 3R Welilusiraied by e clinical rificase Rt dragsibatAterLs, 1L6 and

most commonly used to suppress undesirable immune responses such as
L2R{p3idpisingj&ciin. The immunosuppressive drugs cyclosporin A and

FK506 (tacrolimus) inhibit IL2 production by disrupting signaling through
Modhearddaelhigcapibobortheress papibrydin (Sirolicstis)dnktibitsogighaling species at high

through the Hﬁzece tor.. 1 ﬁy;ﬁlos orin A anddg amyein act

18 . . IL2 1 th
efﬁcé%é/r Nifer Il)r?wl%‘}rrﬁ;rtﬁ%nne ressop%rll']sr,%%u %/Cpere\ienqnng {h\(’alCTL‘é?ﬁﬁven 18 8 grow

factal Goved b xpamgiolodE ofls]pheveesall thesevigpponspisifaegeeliferation factor for
T~ceiﬁ]str§1%?|!yllcﬁ1rces cell cycle progression in resting cells and thus allows clonal expansion of
activated T-lymphocytes. IL2 also promotes the proliferation and differentiation of activated B-
cells. As with the proliferation of T-cells, this activity also requires the presence of additional

factors, for example IL4.

Due to its effects on T-cells and B-cells IL2 is a central regulator of immune responses. The
central importance of IL2 in the initiation and amplification of the adaptive immune responses 18
well illustrated by the clinical efficacy of drugs that are most commonly used to suppress
undesirable immune responses such as transplant rejection. The immunosuppressive drugs
cyclosporin A and FK506 (tacrolimus) inhibit IL2 production by disrupting signaling through the

T-cell receptor, whereas rapamycin (sirolimus) inhibits signaling through the IL2 receptor.
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signaling pathways which do not exclusively interfere with IL2 but also

with other factors. This implies that clinical application of these drugs

imposes a considerable risk of undesirable side effects due to their
Cyclospaiied\tapgetansanifititpc Vit sicatipleslshiaritboaycinpiprasssopyLxreventing the

TL2-drReHVtoAEE @%5’&1'@8}{" niNtheR. 195 K¥aRPIAIthE LOMMRBIGIAIRNEROAY intracellular
daclizumab (Zenapaxfr(r), Protein Design Lab, Ing%. However, known

signaling PBATHATBIECHSI DM AP xBIETRET BidlobicaPerrise By Bindhag fytors. This

implie$hBal liReeRigIather bramde: thegntigesdselicivrir#igdriplodanindesirable side

linical applicatigns of inhibitors of IL2 activity, it is an aim of the present
effects %Q/ee??ttgﬁ? 1@6?%&%%q¥épﬁ8‘é{?é%pecific inhibitors of IL2 activity. According

to one aspect, there is provided a humanized monoclonal antibody or
Multipfeagraeptethef eofibathicinispeoificdl f. b imds ity brmnedso ikbereukith2 {iL Xpr example the
reinsai o i Al " -
conm 015155 AR ool PO eHeleep 15 BB o
inhibitgpeeldhetitolthexsindhsy bidamcabphesti2biodhne o thad i 2acspeqiarther than to
the an@8i5h Whareini(hg dghhahaanaialle regianabadidhumenized MeRogRpRl., it is an

) antibody comprises in its second framework region the contiguous amino
aim of AP EeGhEHUERIRP KA Brfe AT A MRS LG AN PO R A2 XD Yused
herein, the terms "humanized monoclonal antibody,” or "humanized
Accordngihodyie’ sspeiuthanizegroviaudoglebaingd angracivnatieatiyoblatedtagment thereof
Whichvsa%%gawerb%%]zisar.% %?erga”f‘ﬁ% gﬂgﬂdgr‘??zb lé];ﬁ reis{letgel% rge%l(?(‘#d%a ized monoclonal
cc?mprlsmg an antlgenlblnél‘lng §ite"derived from one or more non-himnan
antiboimmemocgissutins asaidtmoeldoutenadtiti dyabiyndom prising dtieast bportionfo, during,

and/ores&s%'ﬁ %EQHgC?l%mﬁéfﬁggi\ﬁl%ﬁgglﬁﬁst ftH}:e {gﬁ'ﬁﬁ) Eiﬁ@é@éﬁgf’&@nd wherein the

i varla e. omaln. erive [ m one or more human |mmrnoglob nsor
light chein ymebleqireieesothersbiymrmired i datpodytibady gempereinin its second

frameWRIIGESi ShhuBaniaag Jight ghai V&ﬁ@bé@q@@méiﬁdmpwﬁwﬁ Gamino acid
.. humanized heavy chain variable domain immunoglobulin. The humanized

positiafsdssdhy may include a constant region partially or wholly derived from

(including synthetic analogs) one or more human gene sequence. A
As ushdirharizedlantibady (Swxpeicted ticohintbiathmaaod target Aintigeirals antibody.” or
" donar antibod ich supplied the CDRs.. Typically, all segments or
o R R e Ch 0y B R i e Bteiofre  ued
interclpigrelCDRs;edee Substantially idemicshgras winstgertidiydegnologsuiyed from one or

more r?&ﬂﬁ%ﬁﬁﬂ‘?fﬂx%é&g%%%‘&‘iﬁ&r PATIRGR Qi OaHERIN QFCUHING O £INREISH S ortion, c.g.
h g (VL)

uman immunoglobulin sequences. 2 The light chain variable region ‘
at leaspioggighilithBiarew eHo reisiTad isolbel) ebMphseshnity agisbihdomain derived from

one oﬁﬁ?ﬁ%@}ﬂ%ﬁ%ﬂfﬁﬁh&?@%@%ﬂﬂygﬂ%?Mﬂﬂ@f@@d{@g?@@y%&@o'ﬁ%"%ﬁmﬁﬁﬁ%@@!ﬂibody" as
at amjno acid pPosItons -40. IS prererrea sequence nu ering, 1.e. .
used Hopiti e #5246 FHBRYAS ﬁﬁéﬂhﬁﬁ%ﬁbﬁ?{gﬂ%@ ol FmPAviRege s humanized

heavy databasei ity MRGiC eniraifiopiBboléin Brgineeniig)daraibkble ungemithifie a constant
region partially or wholly derived from (including synthetic analogs) one or more human gene
sequence. A humanized antibody is expected to bind to the same target antigen as a donor
antibody which supplied the CDRs. Typically, all segments or portions of the humanized
antibody or immunoglobulin, with the exception of the CDRs, are substantially identical or
substantially homologous to corresponding segments or portions of naturally occurring or

consensus human immunoglobulin sequences.



internet address http:/iwww.mrc-cpe.cani.ac.ulc. For clarity, sequence
alignments of framework regions of human gennlinc VL (as V-kappa and
V-lambda sequences) and VH regions are included in the present
The hge‘%mlp@%dﬁ%ﬁgﬂiﬁéygé%é%{ﬁmma% hagrigd mogegiang! suidprdtivaRrpises n its
second Wﬂff@@ﬁ&@&ﬁ@g@uﬁ“%ﬁmﬁﬁﬂ%c@feﬁ& mpndxhgmf@ﬁ@ny at amino acid

framework .re human germline V-kappa and V-:I
PO CAL) AT SIS AT A HFDEr G (P8 A Al Bt numbeing as
set out4ﬁ-@16) N%&éWmQ@MR@CenKARKRI(mIem_Eﬂg‘Nﬁeﬁmg-]_ySaM)dmnder in the

interneP OV, ed her for ease of correlation Wtht refecrlgrq e C|Stee(:1il arpC%ve 1gnments of
should be un&téjrstooa that the |5mh?%|es of the amino acids within this

framevpyakiat geeruefdeurathegdmhng éVdedaencamabarng ieardofsigethiees) and VH
reglonsd%tgff}ﬂéﬂ?&%ﬂJP%ﬁ@%%%BM%%@&Q&&UQA%@?%B%O{HWﬂé&”{k@@%gs 7, 8 and 9,

disclosed herein. As one of skill in the art knows. there exist mu tlp e

respectpysiietitipHe Faleh ibetig A thAPr Jeeritie e O yhsetfant dighitfdain framework

regionARQNBEHeRriafscenta (Y Bage) haingonyene.f these. Therefore, the
partial amino acid sequence KAPKA comprised within the second

framework region of certain human germline light chain variable regions '
While mmayﬂﬁefmsdigﬁedlmmge{ﬁ ausnbat r@ﬁbp@@iﬁi@gima-mﬂﬁﬂiéﬂﬂagaﬁﬁmvemidnsequence

KAPK?\rRer tl’tan t)g? t P%Be[? ln the 1%%0 Iltéartelo A0 gg %q a Ca g?é%evp a] %e reference
N0 a Id sequenc ear a num ering O

cited qbrelernedlmuidadoamdq;@wmmnﬁmzma IMﬂmﬂfsecsced{memeﬂcc@méspmhmghls partial
sequent® RGBT GH: Qn%‘é'Mﬁﬁé‘ﬂf?ﬂsﬁ%&?&ﬂ%ﬁﬁﬂsﬁé}%ﬂm@%ﬂp%e actwlty of

convention would likely be an amlno acid sequence other than KAPK

the huggaires! angROAS BhanGISKiNI dHsehrsetth i rf‘eﬁe@@ﬁaﬁﬁslfﬁblpéhﬁaafamﬁws there exist
multipRCILBQARIERNCE %Ethnmﬁb&%éegurﬁgﬁumlwgﬂ?ﬁbwtsgﬁ}éﬁtfgs the above cited

numberln?5 something other than the pﬁ%)éerred amino acid positions

referengs () B e OPRG ARty 4053 JAUBRINLF féatPA DR REERABSHimgce KAPKA

compr@igClasath hﬁ&ﬁ&d@iﬂ&ﬁdﬂﬁﬁf@ﬂ@fb@bﬂ&ﬁﬂ&bmnmﬁﬁﬂ gefpignrcéighechain variable

region{ HID ““%s"f WRICEL I8 COIEEL (prefer inp a%%&?r?'“é)o”své‘%on Gther than that
g %Hfa%e TaW% IS not R %& li %gs%een SUI‘pl‘I serv

Spemﬁmbtnaﬁte:baiﬂ]es otdtagmientsdhereafdatkinguthe (?mmsensué ssequmc&APK.A would
bear ﬁé%ﬁéﬁhlh%ﬁ%‘fo%ﬂg e‘IFQRHEifrﬁﬁlﬁ}’}’%&&e%ﬁn%Paziﬂ%arx!\%i%!”%e sequence

the terminal alanine residue in this stretch, are capable of spécificall y

corresppding 10 hpprehstehpame é«flc}@mrﬁnzﬁw@zr&%@@mﬁy@ﬂﬁh@r SaERgEmg convention
would & KASEWABINE(IRE fegioRsermmtisethiR ADelight, 2ekHeR\BhYBHAIBIE in the art

chains of the humanized monoclonal antlbogé are as set out in SEQ ID

will uRHsEstands gy REREENAM VRSl SFIYRITCIIRE 118 redpettviagyeatia gk A) but

dev1ankD1MﬁSel4n@ (farhening HUKD Qﬁﬁ%&ﬁﬁﬁ&ﬁ@%ﬁBQﬁﬁdM&l@@M@ should be

regard rallgbag e tlaf ? & 3 SRSt tlv(? ) Tc‘tlnlsc"lI e%l %%rg%upa%qby theo%other partial
e mventors att e thIS 0SS OT heu ra Zlﬂg ac IVIty upon omission o

amino thedcemsensudisegusheeng AP KAIciniparticata’ (pefesabstitutioncaf peitions 42-46),

but thet‘fﬁgﬂ{?%) alaning residue ipthis stretch with another amino

It has been surprisingly observed that antibodies or fragments thereof lacking the consensus
sequence KAPKA in the second light chain framework region, in particular lacking the terminal
alanine residue in this stretch, are capable of specifically binding IL2, but not capable of
neutralizing its activity. This is especially the case when the CDR regions comprised in the light
and heavy variable chains of the humanized monoclonal antibody are as set out in SEQ ID Nos. 1-

3 (for light chain variable region CDRs 1-3, respectively), and SEQ ID Nos. 4-6 (for heavy



10

15

20

25

30

acid other than alanine, to a destabilization and/or to conformational
rearrangements having an 5 adverse effect upon neutralization, but not
wembiadigoactivity. The term "specifically binds" or grammatigafy: sedaé®dsi94
.expressions suc -specific binding", %91 ding,specifically”, "specific -
o e e BT TR T o O P oot o BEGHS tne iventors
attripnon tokolvab arftisotiylisingagtiant tpereohissiscrinfinatenbatveesnduantarKAPKA, in
parciA AT AIMRES P6A e erRolenial AntiarnR HTENL e BB other amino

to such an extent that, from a pool of a plurality of different antigens '
acid pilsstdivnat BN padeseii Lispiphansder 10 298 feBuAORH EasTgneFEaFMy having an
advIOUBEWithin thermeaning ohths: I&ysmm%_mmﬁp. IL2 is "significantly”
bound when, from among a pool of a plurality of equally accessible
differ(?‘nt antigens as potential binding partners, human IL2 is bound at, e
The gat T8RFSIAC ISR FoStommatisel B reniisd 5 PE S Ry Ut Besbspific binding”,
“bindlatespaquently (mpkinetinsensa) thansetesreintigensdifferssitithast the humanized

human IL2. As one of ordinary skKill in the art understands, su inetic -
oY Iaat) BHCBALY OSSRl A SE i o7 S AP L ey marmber of
othehpomnizadaatiibodyife feag fient bheraofllhg cording tarthexiametitionfidm a pool of a
onoclonal. As used 20 herein, the.term "monoclonal’,is.to be : .
el e ATt A BT TINRES B 8l 112 i bound, or is
signifarmetly dvantibydyiwtictnrevogaictiha singitiepitopeaonliieiantigaficantly” bound
whelOh BRI 10 J30Rst 19.paliclanal anip gy RN JRRIERE ARiBens a5 potential

collection of distinct antibodies binding to the same antigen, albeit at

binditgeparinersitbpasrol-this beiinges!. Irest tHisfolaguatarahhigROnRIG s opreferably 100-
foldtigeRdP b RImulianeouslynedeaureby) mulipigmalgsug s ataelydiRnaluman 112,

antibody specific for 25 this antigen, but only by a single molecule of a )
As %&rﬁéaadﬂ%hﬂelb%r@mmw%ﬁmcwﬁgeaﬁm?mm%mijormed L8
on d¥iacshagigpaIeecule of monoclonal antibody, the bound epitope is

blocked and therefore no longer available for binding by another molecule
The Juianra JBAAclonat aniandy, Jhe monodianalaatyie ofihe AnbadHa1 As used

© 3%@&%%&% Cerarhy WENEEitEd " F0r uSERE A therapeutic agent. Since such’
hereamtihedyrmiffrexistchmal singieh homogendmsshavatecihkan@orspe timscathickscribed to it
. .can be well-cha r I : rifi e
R S i upe. This s

contzehigh levierihplacishodyawish rapseveant tepBRERio dsings antibodies binding to

the mg%l%%,gﬁw 10 gty Eeosiato apRraValdeetherRRRMCason a single molecule of
administration in mammals, in_particular humans, 4 WO 20061128690

anti gen PPEPOUE TR YPAL BESP KPP BRIZAIStGh PopElnRalizaRbody specific for

this fidEal BRG AN PEamaatcaliy Rl ated patiaits iheimobhelaito Paspatific for this
_or complete a of the_biologic ect c0

o G U HC AR B (e SR CHRLET S B O TR g bound epitope i
blodatlifiadticrerafdesruptidong@nddosibbiogatiobiodihe - mediattitsigmabcule of identical
mor}g%posndalrl%txil?i%’ogyg. TRD hcmeosr}gc bIl%'[ A E%pé?’tf-lré antibody makes it particularly well suited
for use as a therapeutic agent, since such antibody will exist as a single, homogeneous molecular
species which can be well-characterized and reproducibly made and purified. These factors result
in a product whose biological activity can be predicted with a high level of precision, a very

important consideration if such a molecule is going to gain regulatory approval for therapeutic

administration in mammals, in particular humans.
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5 intracellular signalling, cellular proliferation, release of soluble
substances, up- or down- regulation of intracellular gene activation, for

vesapledhat resulting in expression of surface receptors foi,@gﬂﬁg%gmgb 4

than IL2, As one of skill in the art understands there exist multlale modes

As BreddhRhTHininG WALEARP N AGEHRIRT exdtipié FinanfBo s Mg aketibhrelated variants

thefaOrafery theweril t&kbb@letawm@hasraome}wrawlc@@mm@ dhl&m&ach partial or

acc Ilshed ta dardl itrg tes perfo ener,
COH}B? ct)\efv%t ER (30 p%ﬂ?e -\ 8%‘%§p f&t zi igﬁ f%sél{%gr?fg da(gj ation, interruption
andfirolideragiaimof whithZisrdeadtwsn teigependhostithemactivily mbhifedtdd, for example, in

te |n series of .sam with var cancentr, t|on of IL2
e WA Ol P TELHAa b i Hehon 01 B - o dov
regytrsasupédnErorhulais gerrasorieationt, fore condatizionseitihg whishression of surface
rece?)l 91%’ %th?éﬁﬂ&%‘ﬁ@' tm?l“fgﬁat@{]oqlf '8? ﬁgﬂsnllstggtﬁ{mﬁa@pstﬁ@se(fﬁ&g exist multiple
proliferation experiment 15 is then performed employing in each o
modgsrREBeERRpIB S HEISh AN B HBT SRRl 48 YHEwHy ¥heugssion or fragment thereof
is iPERlfREAlR eXReImankdh Q}@Q&Xﬁ%ﬁj%?srmhﬂﬁ& cenGapHalan Ot 2B in virro test
this time, varé/ng concentrations of an antlbody or fragment thereof

perigse #eRH Betgialioutran 25! PRl EsAtorb FIRSHBARS AEH line, the degree of
promaasumdﬂw@tesmmmﬁtaoawﬁamm@fa@ﬂuhs)m/quagnimibmar@ofa series of

fficient to effect half-maximal gro nhipjtion. If th resultin h of

sor gt 0b HEor CR- SO 0 Hhom G e LGB (e degree of
proSigrmdedal fithshapénthemsasnesd @gmthfsthM&pMchMﬂ@n of IL2 which
anofblinn hasbesn sffesiet: beoleacivinelilAas beenneulialize

some exte )% cha case, the anti oéy %gmen fﬁereopls tO
is tgonptdionst:d ém@m’aﬂmen darthef sesmseeppilvempplesdhe wemngmb@n@f cells as used in
the GAMMGi AL A cal dRrien degres, ol priieraton Q&YXE‘A%Q%A‘%%M and, this time,

depend on the activity of IL2, is the CTLL-2 cell 25 line, commercially

vargpaiRaIEHGRHANS PR BRSEIREN OP FOETRPTE XARTNE BisacstAthpfcbetIBlimasytralizer of
1L2 K2 YL S rRsisingbasthied inaanize Man esieeat AIPO%OLEY or fragment

invention neutralizes the activity of human_ IL2 by binding to said human
therfjo} SHdtASD tifg 5 BT BaBLBHUST R i thRg b SoTSeid RenFeen of growth
inhibidde the hurbedy (- reegpiar ilfi&t&diﬂpd@@émﬁiﬂﬂiﬁﬁlIﬁaii(gﬂliﬁdallghiyshape then some
unexpec d..Canven |o aII nti dne raI| tlon
deg *hic Ioglca{t%ac Vi ypoP CP dw%aléﬁlé}é oglca ach vf)L/fl% epe’ndln on Bt w%é)f 1L2 has
beemfmmaﬂgadddosam@cepm imeffetted Gy prihventimgpdsuch &agment thereof is to be
congﬂf%%%rec&&!&él‘fz%'?’"p&%%%@hi%?'{?1% ﬁs&%&%&ﬁa&ﬁ OHASRIGALRCEPAUQL! line, the

or neutralization, a neutralizing antibody binds ligand or receptor at a

deg@@@ﬁmﬂhfﬁﬁ@maﬁd‘@s%ﬁeb@@wt@rwﬂﬁqGd’q|§19v%1§i1"tﬁé ofréséntsetiy CTLL-2 cell

lineth@anihedysterinall angipr electesialivally WM 2008/3128G%Wsuitable cell line is
PCT/EP2006/005194 prevents formation of the ligand-receptor complex:
NK?ﬁe(Iﬁé%@receptor complex is not formed, and the biological activity
normally attributed to binding by ligand to its receptor is not effected.

Surprisingly, the humanized monoclonal antibody of the invention neutralizes the activity of

10n expenment

human IL2 by binding to said human IL2 prior to, during, and/or subsequent to the binding of
said human IL2 to the human IL2-receptor. This mode of neutralization is highly unexpected.
Conventionally, antibody-mediated neutralization of the biological activity of a ligand, said
biological activity depending on binding of said ligand to a receptor, is effected by preventing
such a ligand-receptor complex from forming. According to this classical scenario for
neutralization, a neutralizing antibody binds ligand or receptor at a location in the ligand-

receptor interface. In this way, the presence of the antibody sterically and/or electrostatically

5



10

15

20

25

30

35

The mode of neutralization observed for a humanized monoclonal
antibody according to the 5 invention differs sharply from this classical

ve68hayiRdRpbhat abrogation of biological activity normally attigpyiaphgdines194
IL2 does not degend on preventing complex formation between IL2 and

Prev Rl ERRIOT IS He AP thERC AR biItABHLEH Aetiligref Teoeri dbroraey is not formed,

and fegpisiessNhwhethaceranobit-dhire alngasnbeyndiadheitt Zeepeptmot effected.
implying that the epitope recognized by a humanized monoclonal

antibody. of the invention is not located on the portion of IL2 which 10 .
The SATSARE A AT GRETTT A S BT 6, R OOERBH AAGRgay eccording o the
inveatibieetendtkharplynfestiz el s msgchd rat@ntb adyhat thiedgreotiarf Wimlogical activity
sever odes. rding to a.first mode, the antibody binds to IL2 in
norr g RhTBRER: (ST A KA IG0E: A L CEOH RIS Heawcen 112 and
its rehepthir2 Thischatens shgn dh¢rbiedoictiors duess vidl ke 2® pitederdg theeyefitwhether or

t i ' i d the: antib :
o 12 52 W0 SR PR SRR M e I s by
humprdre hgeonocionaltaneeriy fofnizidny et Peiteprbracatashiin oy famiersy of IL2 which
intelZPRRIEX Goes POLLeSHIE I 8RYLI0NTRL IGaS AMMSIAVHEABE SIBNRled with a humanized

transduction. 20 According to a third mode, IL2 has already formed a
mongs APt RHRAdEYHEE FRUETARR ThesSaIRIBOEY dBinds to IL2 while IL2 exists in
complex with its receptor on the surface of an IL2 receptor- bearing cell. In
Accindbitd scenarimoany te mestiatedisignal Mansausdioicalready takivgnation of the
ace prior to binding.of IL2 by antihody is abragated.once the antibody is
com S G ERohrD or e  ETnFGP Au e mot take
placbyralitienaniziest Monocionaltarttbmdy. of the invention, is quite surprising,
and has several therapeutic advantages. First, since a humanized

Accg%@%%%'oqas'eé&%&daa szth@eaé{ei\s%ag%@n%%%qmaﬁg £pioRg 06142 538 ms a complex
whic c?oes not dlrectf participaté in contact with the IL2 receptor, no
withcatnpetitipierariBess eamepihdignerapeltiaaivibedy britrrond anaikady temary

commgxl oL ag oler [Thishasithen elfe taM@lction.

concentrations of therapeutic antibody may be administered to a patient
than would otherwise be possible if a binding competition for the same

AccaisiiBpEoddhi oSt Betae afibomy s icom ieca i S PRsRIfe dRlpe 2ntibody
bindieseHESESWHIR therapauticreticasy:ohathim iz o Amnioneaitial @mitb @Dy receptor-
" of the jpventjon, since the administered concentration may be reduce .
oot 5 ik HEBUBPHTURN SO e O oL Getado eking place
priofasofdiigefitizll bffentib&dWO©aBO}H(22860OIRCHIBR20OCIDNE194
Administration of a lower amount of therapeutic agent is highly desirable

Sucﬁ%o%ﬂyagﬁéglt %ut?ﬁggt@gé%%f %%Hﬁ%EQJWQQ'QEQ&E@l%? TOM@fnized monoclonal

economic standpoint, as the COSt urden of a )
antibody of the invention, is quite surprising, and has several therapeutic advantages.

First, since a humanized monoclonal antibody of the invention recognizes an epitope of IL2
which does not directly participate in contact with the IL2 receptor, no competition arises
between the therapeutic antibody on the one hand and the IL2 receptor on the other. This has the
effect that lower concentrations of therapeutic antibody may be administered to a patient than
would otherwise be possible if a binding competition for the same epitope were to exist between
antibody and IL2 receptor. This effectively increases the therapeutic efficacy of a humanized
monoclonal antibody of the invention, since the administered concentration may be reduced

(relative to that needed given a classical mode of neutralization) with no loss of biological effect.



10

15

20

25

30

given therapy is reduced or, conversely, a larger number of patients may
benefit from a given amount of therapeutic antibody. 5 Second, as

alluded to above, the ability of a humanized monoclonal antibo%of the
WRERESAEE® bind to and neutralize the biological activity of IS HFBH/ 5194

Adnggrsprsiowidti s veceprostasoththegrpatiavegenage il priciehllyauneing from the
standMESH YIRS 9&@4&5?}{@%&1'QQO%GP&SQ&&Q@F%VE%%Ah% f&'és{h'%a(%_/%&gbtlrden of a

~ to dissociate from its receptor binding partner. > the uftimate ‘
givesrieranutsHedest o senteaidingebivienicanskeivity pitetiamanibeetfit from a given

amdionaciang anfibedy Qfythe invention is realized more quickly in vivo than
possible for other "classical" antibody neutralizers which first must

compete with the IL2 receptor for the binding epitope on IL2 before _ ,
Secantitiig APtHe Gt e RIS Syardigrd OheRereRr b EpdcRfife invention to
bin@€lyandagreus e Beielgtenakasisyeh B InPAie rejeetitsk of @ GaNeceptor has the

transplants, a known field of anti-1L2 therapy. 15 A third advantage of such
eredl EARCRP e AT RN L AEReaTgict AV (SRHAE T icpe. sht off
withhat IL2 faceptoisgate ticatégofirtne sl nfa@t_of 'Bi&_zaileg “ﬁareils.thfams_@lis{ﬁse ultimate
ocrefIR8SEh2anel alaurespend.io, 1ha oy, proliferating. inereby pAenlalng. o, of e

their own proﬁeratlon. h Cerntairracute nfamma Ory responses, such as
Inveigsue irejemlmdommnglactfbns_’;plaviwopémtiqmsmhiqje‘isira_cbﬂ@m‘d@&smﬂy antibody
neu&ﬁ%&g%ﬁbﬁ m&gﬂﬁﬁé@Sn%&%%RHQHM@N%&S&B%?%@@%%@% t %%P)Fﬁ IL.2 before

existing T cells, but also to reduce the number of T cells generating the

elicififiaane foapanyc affistimbhiysacedcorBaRIBAYIRSSFpTctbAfAtagIgus in acute
sceRSRRGANY RffsctiveiRrehieving s fiRsAmexRIfiRed ARAVEAMETL2 therapy.

biological activity of IL2 already bound to its receptor on the surface of the
T cell will be aErogated. However, foIIowirlf%R';uch,abrogation a

A Uhiefh A% BhSETIR HBISALIPO MR IS HHALARURR AT C5RAERAY AR elates to the
facthatrid 2orékSh{iseit bned @ thid sdrfece proT) dellsa TegninibmesiBdiproduce 112 and

targeting the T. cell far.destruction.via antibody-dependent cellular .
oo o A b L o P8t La B &b Eaion 1 cean st
inflimmeaoog rekpditsds, killddabyismueffeetoptdl NvithFeca egeptans sporgnirings desirable

nott@rﬁ)!: &pl%'(’ﬂl%g Bfe”?ﬁa' ‘E&HQ%‘?‘%E@fﬁ%ﬁﬂ%&%ﬁ%{%@%#ﬂt%‘?ﬁo the existing T

cases, the effector cells participating in ADCC atural killer ("NK") '
cellpeat ihircfrbedresr tiRaiimBbes afaceslts. gsaaircBstonPEufarATRen R | Al flumanized

moﬁB@oWQYarQﬁWdS?%kstﬁ@ﬁ{%Mﬂmzé@?@&ggpgﬁg@n@é ekMBEL BB aim. As explained
specificity of cell killing correlates directly with the binding specificity of the

aboyintBo AP Rgie AR DR th & Frrbe Rt WAt b eAmBIr PREIRSWIRICA Maths T cell will
be Apegimel dHeatad Mlitwen AN ed SN0 GoRahanizbedydbllenal antibody of the

oS P SRR R R SR 88 Rt e
thusr ggigt dungl teéf@otale fattéertakionrof th eridd apsplens echtttio wtablexdoity (“ADCC”).
In ASSH:?:PE ?ﬂ@& IJ‘B?I [OGER I Rated with immunoglobulin is killed by an effector cell with Fc
receptors recognizing the Fc portion of the immunoglobulin coating the target cell. In most
cases, the effector cells participating in ADCC are natural killer (“NK”) cells which bear on their
surface i.a. the Fc receptor Fc-gamma-RIIL In this way, only cells coated with immunoglobulin
are killed, so the specificity of cell killing correlates directly with the binding specificity of the
antibody. In the context of the present invention, then, T cells which have become decorated

with a humanized monoclonal antibody of the invention via IL2 in complex with its receptor

become target cells in the above sense which are then lysed by i.a. an NK cell. The effect is a



such as T cells. According to one embodiment, at least one of the first,

third and/or fourth light chain framework region(s) comprised in the

human monoclonal antibody or fragment thereof correspond(s) to a
rapid andiefées germilienisbouehtes fonthithemonsy oy ade sedipldstbearfugthl? receptors,
such asemkediment, the light chain variable region of a humanized monoclonal

antibody or fragment thereof of the invention comprises in its CDRI region

an amino acid sequence as set outin SEQ ID NO: 1. According to a

AccordigigHe B BBERABIESS thesaivORiaH, BrelifgntirhadAYdBIthetpth didp framework

region(BYARERAINANaE|analanthedyiendragmestthereaieidhe thyrestiosrrespond(s) to a
comprises in its C%Ir?ére ion an amino acid. sequence as set out in SEQ

human gerqhng seqUenss; o/ RO TR diment of the invention, the light

chain variable region of a humanized monoclonal antibody or fragment
Accordingreohditiesinuehtidimeomprisiglin itm@ DR3bdgiogian afminouagidized monoclonal
antiboe OF HgenSent %e%g(%]fnoﬁ%}% I{:r)wlg i()?fi é&@?ﬂg@g ko i?sf.l@' { re ioP an amino acid
embodi ent, the Tight chain variable region of a humanized mondclonal

sequengatibody owtfiagiiéhtihdieofl oftheoidvention further eorpdiseanirpitghe invention, the
light d%% R 189100 AN APNQARI SEAERCRHAS SREQMED N do R e invention
regio

CDR-2 % n an amino acid sequence as set outin SEQ ID NO: 2 and in
comprifgs AP B A aIN A RIPSEqTSHER a8 S8t S it SEQ 1B Ney. 3 According to a

further ASSBEIRGH0 & HEhsramhodimentthphe A ahaireyarakie negiemized monoclonal

.. _comprijses in its CDR1 region ,an amino acid sequence out.in SEQ . :
antbod oA RLEof TG0 AR SHHUBLRABAY BF . iivcnbhn S Healy emino acd
sequenchairsaarniables BEyidnoondprises in its CDR2 region an amino acid

sequence as set out in SEQ ID NO: 5. According to a. further
mbodi fthe.i ion, t ' in._yafi eqj isas
L
antibodycenfuigmestalfenahiepieimbutienénn fHelivaaoyenans vaiali®Rdgiegion an amino acid

sequen%@r'{i@g&eég'trﬁﬁ%E@R% fegIoN @ANRMIDRAGIYSEMMERLEBSSRE QthBeERR set out in
ID NO: 4, in its CDR2 region an amino acid sequence as set out in SE%
SEQ IFNGY 2smthin itsifs  SE R epiph Up BAAAG Stadegientbus Set bt NO: 3.
SEQ ID NO: 6. According to a further embodiment, the light chain
Accordiagable fegien«aiisbineanitethmonetitnalaastibodyior fagpisat theéteQDR1 region

of the.invention further compri in.its 8 CDRI region an amino acid, ..
an o S e L PO St A SR Gftpgimenof
inventgegtlenbeass sktioutanaSE@eHoNCYnDests im its CDR3 regiion amaanin@cid sequence

as set é&éqlégﬁkbefﬁ%%? _§9§\%U&f.@in§ thal RAIR: énfi\%ﬁ%{%ﬁ%\%& Hﬁjéhﬁgﬂ,a%ﬂf heavy chain

region comprises in its CDRI region an amino acid sequence as set out in
variablg ERgifD $eOPHseh g BIRB Y&k 4R ARG i g sugiRsmiesalsosb i 1D NO: 6.
SEQ ID NO: 5 and in its CDR3 region an amino acid sequence as set out
Accor@inD k& IR EndhBse DR regisnsbiaveliger fouind tobewspeaialy DR 1 region

N i bindin iZin, . . ‘ .
an am%%veg:i as%ggggcé: a? Ise(;':i ‘o Elgl QE% rfﬁu&’gllzéﬂnl% E?se&%grlggkn an amino acid sequence as
set out in SEQ ID NO: 5 and in its CDR3 region an amino acid sequence as set out in SEQ ID NO:
6.

According to a further embodiment, the light chain variable region of a humanized monoclonal

antibody or fragment thereof of the invention further comprises in its



effect of IL2 in the manner described above. According to a further

embodiment, the amino acid sequence of the first light chain framework

region. the remaining amino acid sequences of the second light chain
CDRI fegmeworkuegiond apaiithes anstioecid Sequbns® of theithird®Rgheglminan amino acid
sequengreazrig%g\fc&lﬁ R ‘i@“ﬁ@@)‘?%ﬂﬂﬁﬂﬁ'{% eiiRese R ing, IMEAGER R ce as set out in

subgroup VKI at loci 012, 02, 018, 08, A30, LI,L15, L4, L18, L5, L19, L8, .
SEQ 1P 2¥01 9 andthe heaVorlst theaHakascgEriRiBrsiass iU \UIPBY 15uignangrmino acid

sequend¥sQELRRAS e DS TINDAN, G O ITSREURGION BV RS 106 265 1%8icd@2 R out in SEQ

. 2p2. In.this embodiment, the "remaining amino acid sequences of the

IDNOgg drli&ﬁtgé%%' rﬁ%fﬁ%@?o?‘ﬁl}lé%ﬁfﬁ% PEREFNES fhodd %%mfsggjg&@,eé. These CDR
regionsSesesbég idietisio Heacaewialk radianQives tndsiribies e uehaeutAlRAA. the biological
offect Olflﬂnzgirt}t'{ﬁenrtﬂ%nbgrrig &E%lﬁ VBase database, then, "remaining amino acid

bove. . o :
sequences of the secon gahf)c%aln framework region" denotes amino
acids at positions 35-41 and 47-49 inclusive of the second light chain

Accorcffﬁé“t%"\éoﬂﬁ{}?&i%&H&Qﬁ{%{gs&xé’fa%ﬂ%kb%ﬁ&'&‘éqﬁ%ﬁ&&%@i&g%‘é‘?‘i‘{ K SE0amework

~Is a V-kappa or a V- lambda framework region (see I;gg 7a and 8a for
region.ilifmEsenmgipE RUHer g et BerfuRindsssseraind gl tha-fapsavaroregion, and the

amino YclanQfr {ERBewerthIrgia rasRe G¥aM Rl eiad dbhbipoRINOHIMENthose of the
is the further incorporation in.the fog?r% light chain framework reg]o

n of a
human e RES BT Shdin 1°tHat fo Humall getmiine séqlifct>: 119 L8,
L.23, L9KHE] inopdrtizutardf G GakatElkem@ibeubgrinp &did sefuendessuitabde those of the

for use as the fourth light chain.framework regian jnclude but are not, . .
S A o TR R Pep i kBT PR g “remeining
amino E@T@zmmw Dﬂ@%‘b&ﬂﬁ‘gﬁ@ﬁ@ﬁ@@@?@ﬂ%@%@mﬁm@ tbcaefa_rﬁm acids in the
second]ﬁﬁ‘gﬁ%&ﬁ?ﬁ%ﬁ%!ﬁ&%&Eﬁ&fo%ﬂ&: firsh aRCoRdARG/RPIEA AW, G0 mbering of the

ramework region(s) comprised in the human monoclonal antibody or
VBasefidpiphesst thebeot cEBHEBRCABIY) el HgAvaRCgeIPiithe seaquenbglfochain framework
regionth@dfibRsereaiPRlsds AeGRIslinehtom furthgn emaodimenthe 2MiNQasHd light chain

sequence of the first heavy chain framewaork region, the amino acid
frame gk S o Lo AU RS A A BB A FEGISF ArAERRB Eriniokapa or a V-
lambdadignssquénegohthe:thift:heavyuchain fiamewdidciiggiohiaorespendiife sequences

._any of those, of the hu 9 %VO 2006/125690 PCT/EP20 GIaﬁ]S 4 . .
relaing i IRe S AHBp Y13 B EP S ts PR R RA it B 0 i

embodsaquieinabeofutiiecfirstonpaatichairfeametwdrkhtediom iframework region of a sequence
conesﬁ%%hg%sﬁﬁ%xg PGESHRERCAMRTE TEReHE 30UNG, 36 SRAUERER TR VEIK.

of the second heavy chain framework region is WVRQAPGEKGLEWVA _
Other g &S HERISSEabIs e W thethsiFAHBAG A Transsasrk fsgion include but

are  1i§tS @EM%RQNAFN%GW@LWP%LEYIQA@G_WMIQC@GQGTRLEIK,
sequence of the fourth heavg chain framework region may

FGTGE aEYa{gg&gf\}g%%gélﬁd .QQQE%EW&tion with the three framework

sequences cited above within germline locus 3-07, from one of the
Accordallgwing further embodiment, at least one of the first, second and/or third heavy chain

framework region(s) comprised in the human monoclonal antibody or fragment thereof

correspond(s) to a human germline sequence for that/those region(s).

According to a further embodiment, the amino acid sequence of the first heavy chain framework
region, the amino acid sequence of the second heavy chain framework region and the amino acid

sequence of the third heavy chain framework region correspond to any of those of the human
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sequences: WGQGTLVTVSS, WGQGTLVTVSS, WGQGTMVTVSS,
WGQGTLVTVSS, WGQGTLVTVSS and WGQGTTVTVSS. 10 Ina

wh'sfsgregksmbodiment, the humanized monoclonal antibodypek fESimEits 194
thereof comprises a light chain variable region comprising an amino acid

germiing FURBEPUR Yot iPPEIEHATANIS v Arftl - Ry CRARI ARSiedRsgioho! the first
heav@OrApIRSfghRM arkiRezatidi SRV ENOEERS SBIOVQPEERRDINAABGFTFES, the amino

. Especially preferred j§ a humanized monoclonal anti ic|
scid S e A o R TS e BIRE CER A ch LAL L S LR A and the
amintn SEBQJID Ney@mrd adfeavihehaithodmphising anchmino aeidsegliencegion  is

QUL | he humanized anti-1L2 19Gl
RE T o SEKIEEOR 18 a o Sagr RS Leee gt fourn
heavwithbe fefewedritocgsotimeizdva20grneshumahized, menoctomdliaaitipodyth the three
framBWDHOE IR LTI ] ARIYC @ﬂﬂﬂp%%r&ﬂiﬂé‘ri&ﬂé‘rﬁm,'%@rdﬁeﬁéf the following

antibody. As is well known in the art, an IgG comprises not only the

y
sequegatableVAHRIEEEY FoGiths SPYHASIETP the WigFdcriRatveVAHaGER-V TVSS,

WGERSPONHIOR aRchbinding Tat 1aksg the constant regions of the heavy and
light antibody polypeptide chains normally present in endogenously

produced antibodies and, in some cases, even decoration at one or mgre .
In 2 RRKerTleBOCRISO R GRS AARIH ABP o, TG b AfE o gomprises a
lightROEIOR i g e glhiesentptippdionanise keiowsy teslicik ariouse88QdD NO. 7 and a
functions in vjvo such as ADCC and camplement-dependent cytotoxicj
neay S R S BIABCE & DL bE AT otk I Gl NO- &
Espedelficptdfemednoglobulimsrbied totwocldeditieatibodigersi(forcexamgie, a light chain
com{ 41 AR LEILORINE svCack ol alatasl el sush ity

F%e!:rhain comprising an
espective Fc portions come Into close proXximity to one 30 another. This

amirsceidrigaeractacorh pieimerteotBinéOantorly therfriorriperienbyrseires anti-IL2
I,gCrlf%!htﬁ%f'?l@;| Rl GiRife ket BREES. Jhadalteiai WRiEh Greaies & RAresRvilgse referred

target céll. The target cell is killed by this perforation. At the same time,
to asthdifret cells also becomels decorated at other locations on its/their
surface/s. This decoration attracts effector cells, which then kill the target
The Galisdiy &imanaeloanplegdus farihatbddsatibgdrabeyeariteeontait, aftherticular an

DCC mechanism (see 35 for example Gelder et al. (2004), Trend .
IngrﬁFﬁ%ﬁoﬂV% ,YIB%S-Gi)‘.NfB Ahtd g&?u%ﬁ‘y,%néla%cf ant %e(fynl?gtaonn%é}e variable
antitaidibredions sspgisbrnithatly Hghhatsserhichagre prefenrectsgncectheird binding, but

echanism_of action in vivo | ticylarly well U stoqd and, 1 £
alsoct: ‘arac earfggée.%?sorl}séggég%? lly t e%l%gt pél? Igézl)q;éti é)o_lies. Aécnoor |r?g>f3) 'resen _m
endogehgerthlerpeedbottirmetito thes fradnie AL BE HRSRLFERIGSGTEIBNCE|ORGIT more sites with

carbmm@x,wgz@%gg% ﬂogmgi@ @%mgu;hemy hdyo 88:P¥r BliabRtkea ¢ portions

tandem diabo , a Fab' or a F(ab)2. These formats may generally

are ke Wiy I8 SH SHIBARR SERers BYICHARSER TS he i BSrisidib f¢mplement-dependent
cytotoxicity (“CDC”). The mechanism of ADCC is described hereinabove. In CDC, two

identical immunoglobulins bind to two identical antigens (for example, here IL2 on a T cell) on
the surface of a target cell such that their respective Fc portions come into close proximity to one
another. This scenario attracts complement proteins, among them complement proteins, for
example Clqg, C3, C4 and C9, the latter of which creates a pore in the target cell. The target cell
is killed by this perforation. At the same time, the target cell/s also become/s decorated at other
locations on its/their surface/s. This decoration attracts effector cells, which then kill the target
celV/s in a manner analogous to that described above in the context of the ADCC mechanism (see
for example Gelderman et al. (2004), Trends Immunology 25, 158-64).
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single polypeptide chain, and those which comprise at least two

polypeptide chains. Members of the former subclass include an scFv

(comprising one VH region and one Vi, region joined into a single

polypeptide chain via a polypeptide linker); and a single domain antibody

(comprising a single antibody variable domain which specifically binds
Advartgeusint 2)e Nigieibastithe dateblseibehads ipickitléesid pPribopriaintits which are

preferRQ€ MhbECARN ARL QAR M r60IQR:R% SEPARIE AQIYRERLAR EhaRS WitieRrstood and

are non-covalently associated with one anotherl; a diabody (comprising
characizamnl s varshag AbsHs e olgaridbedishs, each of which

comprises two antibody variable regions - nonnally one VH and one VL

Accorger RS %tpgeﬁt ide Ch? n&a??gdﬁ éﬁ%}itu &f t a\kﬁlﬁ?ﬁ?@zgﬁn Covl natl antibody may be

an schrespéatikedothempolyipepiide Maardmhddmpemedsm dibvedient Baitibdchh” or a F(ab)2.
These TOEGHE ISP Uk a”de &185’09% (RV%P §é%9'%a§{{k"1‘b”ﬁs%"1§%%ﬂ'%8nsxst of a

comprising },o%? cova ntIy inked | nmunogl fin Vari
Smglem@m@mbmﬁ@mﬂw@m%@mmgtémmmrméwhatlﬁb shisasad/lembers of
the folfl98:8810& HRRRAY ISR B Qg\ﬁ%) ofled e Hrﬁf@%ﬁé\ﬁﬂ%g\?n joined into a

polypeptide chain an entire antlbo |ght chain, itself comprlsm%
singlerpgivprARdetIBaEhilie ﬁgmlaﬁaw%@éﬁﬁi r8Bor aaladoapithaptibody (comprising a
s1ng1ep&MB@@§Id@rﬁmndmt Qhasm adp@b@émhe@vnﬁghmg@rmmgmm@@bers of the latter
b lcom L VH egrdlon and, Rart of heav (%:gﬁln C I'svtant region, said two1 d
SUDCIASH NATEMTaR ch&ine BEMY ThteFnolectialy n%%?e KR ARe PR Polypeptide
chaindighifibledeomnd);ca tédbit(a s ssbealicdbovie cexcaptthithy additiondl (edupading two non-
ulfide bo omprised.on the antibody .heav chaln
coval R e R R O O R O it reions
- normekpeotivéidaist FabVin @I@f@ﬂé/mtﬂdfe@bh@iﬁ ahsudficedsonaish matgép@*ra:ion -covalent

as5001%5'}?Q>qyafr\aﬁn6ﬁn$ﬁé3%gq§p%%<g@Eﬁﬂb@ﬂmﬁ(@ abgy &l oW RIeRIEhther polypeptide
flexibility in tailoring, for examg e, the pharmacokinetic properties of an

chain gRd sy \WEEredRIEE R HSESEBIS Atk dsapGiakpdy (bispecific single-

chain EX{g@RGiRsIAihapshpkiomexaspleviiedly b desirabiedorestuee theasiee Of H and VL
.the ntlb f%gadmlmste d in ofder to |n rease.the d’g)a%ee of tISSLk he diabod
- Tegign, Fé{f% WSH&F@S& §Hissu §“1%He\x‘z W BL PSBIR HstUi degss the diabody
descrléxamﬁﬂee)j;mrﬂsb) (U(ndﬁfmegtaﬂbﬂﬁ’@mﬁmﬁhﬁ;hhm ay aisoe battesiyaldéttohain, itself
com {]S(i:reas cpe ra}gnagm Ié] ter}l 111‘:@% l;H:Iacl:nantlb La tls e“mlna eglsfrf(l)l{gtﬁhl‘ olypeptide
Pho cri‘§ genera ybelng agceleratabﬁenb ec asmg the size of Lo PP
chainthepam i acyanidpihisterer chat\n@@mmgsmgaafg@meteé@n‘ﬁﬁdmecm ofidheart of the heavy
cham"&\éﬁ%ﬁp rQE‘?oFlU%H"%% @898&{%@1’&@' @iﬁlQQ%mQ%ﬁ%rrﬁf)?&Qp&ﬂf} connected via an

monova ent monos ecific or multivalent mono- or mU|tIS ecific, in

interchaidifBk v arib: - GBS PECAROTENTRCR g@ﬁ@é@wﬂh fiRp¥esiok disulfide bonds

com H%@@Qﬁp@i@lféﬁnﬁb@?ﬂwfém\@eﬁ{d @Q@%QQ@H&&E&@OWW BRI, each Fab’
it th therap utjic advantage that t ;ﬂ?fg ?gbrahz tion effec

ted
moleci GG L Dottty Bty el B 5 AUREEIE BLs bonds). n
generﬂt aﬁlﬁﬂasamagm@esﬁof\tme Impmdesddﬂ%;&b&thmﬁmne aAnubadytBeleaibdlity in tailoring,
Qv monosj flc forms. e an{']:go f the invention have
for exg nrlld%s ib 0%}15 F O}?roger 1e é) gﬁ %1(1: %Y d?gsne %r%'erapeu 1¢ administration to
the particular ex1genc1es at hand For example it may be deswable to reduce the size of the
antibody administered in order to increase the degree of tissue penetration when treating tissues
known to be poorly vascularized (for example, joints). Under certain circumstances, it may also
be desirable to increase the rate at which the therapeutic antibody is eliminated from the body, said

rate generally being acceleratable by decreasing the size of the antibody administered.
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single domain antibody). Multivalent multispecific, in particular bivalent

bispecific forms of the humanized monoclonal anti-human 1L2 antibody of

the invention may include a full IgG in which one binding arm binds to
Accordingnan fuhwhilen Hodiotherdiiticingvanioaf tbictnbintdsdonanatherbntigenty may be
presengm ent frqg}lthrlfl}ma?n ]éli%CA furtqﬁVarP I%lva})ﬁnt mUIt{ﬁP%Ifl?ﬁ Pl Fl%él%ar bivalent

valen ISpeci omn may advantageously nized'sin

mono-chairbisispeiaifidantiboly, gieéeeral;e@omwimmcrﬁuman@@@ca‘ﬁmb@uypamcular bivalent
monospREFHEY GhEBORNSING WydSCRYRNtgs atﬁ&%ﬁ@ﬁ@@%@\%\@%e cgppesiedeutralization

Into one contiguous’polypeptide chain by a short polypeptide spacer

effecteddiyseth saiamiig dEdr pemmtis hRIMINH iATtre artc HerdingHg supijple molecules of
the sarﬁ@ﬁ!@&é?f Qﬁ@@l’ﬁﬁ@&lﬁ@@%'@l@@@iﬂ@éﬂﬂm S@%@Jliﬁgn‘ﬁ’%ﬁhﬂﬂ%nospemﬁc forms

bis eC|f|cslq| 1g};le chain antibody will specificall blndgumanl 2 as set out
Of the Z5HPBS YAl T TURHRE I BHET S LV RBFG BTt biSHUBRE dgie - an F or a
single cloainiardididdyywilMaind absmothelt taptigeie diat@amineldrtblbemﬁtbempfﬁmﬁ)rms of the

human?ze ) fl;[ijC Ordhngnt[ %Jlglgp ffmbﬁlg ?ent ﬂﬂqe féur}pawgg dmmorllﬁ)mo ¢ a full IgG in
y O ragment ereo may rlvatlze or examp wit

Whlchargar’nmémg(mgn fonéxamplanaitilohevbilmdre atbacbileding polyethyleiss binds to
anotheghéﬁ(ﬁl%(zﬁ) %@féreﬁ? fRonanm iR the-ark schdepatizatian ﬁﬁf‘tgﬁemﬁc in particular

advantageous in modulating the plnannacodynamic properties of

bwaieam@@%né%cépmgrﬁfé ALY BRSO b D g ab esshupmify frirdippgeific antibody, i.e.

a reco(ﬁ%@ﬁﬁ%@ﬂiaﬂl@é@%ﬁﬁﬁﬁg) aotihagky U&ﬂﬁlﬂfﬁg%}%@@é@]ﬁ %ﬂg%’za/s described above,
comprising an amino acid sequence as set out in 11 0 .
conneqisA\jEiO181e ALRBHIN Rﬁ)lgﬁﬁpﬂ%r odirfié ’Eh@ﬁfﬂ?ﬁ%dﬁq?}?-?& e&]we n said two

scFv eammh@diy tnéraginehicther é&ﬂre@@m@s@@s poriamind teidispetifnctnhbvithgin antibody

70% h molo referabl 0. 9reven betfer at le
comprbsgf Wol%% 1%/9?% %%Sg moiiécu%d as se%tiyot‘ﬁﬂlﬁ gn o?aé?é(s Té%glan%% as setout
above Hehilsl ¢y mdﬁy@letbﬁmmﬁﬂ Wsmndﬁtms@@ﬁp@nﬁe: aligglmetipragibeds will bind
anothF 4R A% YSEIARAE (IarMRx M. MBpiaRd, USA). Such programs

compare aligned sequences on an amino acid-by- amino acid basis, and
can be set to various levels of stringency for the comparison (e.g. identical

Accor@/BINR aGigh EQNSRPAIMEAMNG ﬁ@ﬁ%&@@%ﬂﬂﬂ%@l’br@l%ﬁt&@dﬁ%ﬂ‘ﬁﬁf@rﬁent thereof may
used herein, two aming acids in question are consid red s being a

be el e SR OF GH SPHRER: 112h 9 2PN Q0% Rpgnolectles of

polyetidbhgraspo | BYPEEY nf Ao ir-kmitgiexaample stwb difietenthaonrarmbidslvantageous in
belonging. to the grou of non Iar acids e uld b nsidered a

modu G R R R s
were not identical, Whereas a nonpolar amino acid on the one hand and a

An scp§%|§eﬁ1r@ &4l %%&%Q&Q%&%%MQ%H&%‘%&@%&S&% ﬁaoment espemaﬂy an

conserva ve substitution” of one another. Panel of "Molecul ar IO1
scEV GomppaEismeltn amEWiRel CopF)CHPsARirE SRR, Yewld, @&E@HB&#% gt

and Walter groups amino acids into four main groups: acidic, nonpolar,

Accordiigharged RRIAEARH BaSigeRUGHA MIRIARINGIRAY B USASHIRIVING: fragment thereof

purposes of determining, for the Purposes of the present invention
compljisaiegiino acid sequeénce having at least 70% homology, preferably at least 80, 90, or

even better at least 95% homology, with an amino acid as set out in any of SEQ ID NOs: 1-12.
Homology may be determined by standard sequence alignment programs such as Vector NTI
(InforMax™, Maryland, USA). Such programs compare aligned sequences on an amino acid-by-
amino acid basis, and can be set to various levels of stringency for the comparison (e.g. identical
amino acid, conservative amino acid substitution, etc.). As the term is used herein, two amino

acids in question are considered as being a “conservative substitution” of one another, if they
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particular amino acid is a "conservative substitution" of another amino acid
in question. According to another aspect, there is provided a
polynucleotide molecule comprising a nucleotlde sequence encoding an

belongh s RIS HIBNEEYS L8 Ui by Y SECHDNOES, 574 £11GFES gpmino acids

beloncf&l@U@ﬁQhée gieqpleﬂfien@nbtblifngrﬁtﬂeaabﬁl@o/w@ﬁﬁel‘r&lbht(ﬁﬁlc?@eﬁ 5a 8‘onnservatlve
substit ﬁ %r(?ns %an or logy with said nucleotide sequence, and wier & 1ca N& hereas a
U H 8{180'[? es queo cé’encodes the ContlgUOUS amino aC|é sequenc

nonpo KARKApvahereim thencotogymhayde desermimed tyidompadngher hand would not be
considgl%la, %“%8%5&%%%%%%&8{&9“%&”&% Qﬁ'&lﬁ&t'%&&q}@%@ FIE &ﬂhg Biblog gy of the

amino acid sequence as set outin SEQ ID NOs: 7, 9, 11, or 12 wit

Cell”, ﬁoﬁﬁ@m@e@@omo@cm&mn@@mm Bedhdirteits gudsHH ey zroups amino

acids RRAHKNGRAN RN Qtawagr%ﬁd‘ﬂé&d@ﬁ)@ﬁ@g%tﬁgﬁemc' NSALE BB IBing may be
considered homologous if it is either identical to the corresponding

used ff%a%tmaéﬂ?ﬁﬂ%eoﬁ EohHRIG Qe SHBIRY & c%‘ﬁé?ﬁéﬁ&uﬁﬁ"&ﬁﬂﬁ% whether a

particl2SidBaqURNE s S st HiS BB sTRMNGDS o7 alb thds ahid@ acidifrofeaton.

more nucleotide deviation(s) in the sequence in question from the

corresponding one or more nucleotide(s) in the nucleotide sequence
Accoréimgodmgamﬂmmiama@i,d sequenceayiset out inl SEQDIINOsndledyitl comprising a

nucleo}i%g%gkg}% ICh I%%Ih‘lel’ | ﬂgta\é’q %Qq( 4 lﬂ@@aqas ?I(%?g’i {ﬁg ?@@TD NOs. 7.9, 11,

amino ac entical t uetoa egenerat et)or

or 12 gppswtativdesignsangdorhdpithie coriraspoRtings areivd aeid W{ﬁé 80 85, 90, or 95%

homol%‘é&r SSRANGING AN ACIAIRIHENCEAS WREAHE HhS kel PotNQ%e&u&wEle%odes the
2. Also disclosed is a polynucleotlde molecule. This palynucleotide

Conﬁgﬁméme%am%ﬁee%%&%ﬁe%% Vet B Mg AR dlfifioaid by comparing a
polyns&esencearaat edhipraiyeof SRR IBINQEUEnt2 enddiigleatidino acid sequence as
e itin st 60%, preferably at least 65, 70, 75. 80, 85, ;
st oG P OIobiofy it Said O Bb e N ALy @ mucioride
sequemaynhgudsgtenmineehbyncormiparingna pdlyrickeotideonmblecule coquprising guestion is

consu%&‘J Ael%lﬁlgl m%%ysa Er}:(ffl?l%l 91{][1@?1"{9)0 ﬁﬁ%ﬁ%&gg&ﬁﬁg %]go?{(é I%thlllre) nucleotide

polynucleotide molecule having a nuc e sequence
Sequemmegﬁbne(ategrrmuéﬁ@d)rby%e@}d@qéeeangm@weﬁtoahul\ﬁﬁé}éiﬁ HOs: 7.9, 11, or

12, orPeigolde INdhe IRstsRqUeNaR I Sonsidete l§§d£ IHiSethetorresponding

identical to the corresponding nucleotide in the nucle de sequence

one OlREBY SLHFEIIBIA Qﬁﬁﬁé%ﬁﬁ‘?@ﬁ%ﬁ%m&%%‘@é@clﬁ) Qeygnce as set out
in SEQ-2 WOié: ome,on_mrez 13snicipatidecieiatianis i HienteshaeausfleRd, results in an

. fron nﬂ{ee nucleoti deé in the ucleotide .sequence encodin
aminoicit SRS Bet] MhedeB S B S > KBRS BN ST STt Substtuton
of thetumieismndmg/\dme'mctrmélateﬂe resuttp imanaumminooacid whijohniseaithet out in SEQ ID
NOs. lpegntﬁag) teédue to a degenerate triplet) or a conservative substitution of
the correspondlng amino acid in the corresponding amino acid sequence
of any of SEQ ID NOs: 1-12. Here, the term "conservative substitution” is

Also &%&85%84535558%@éé%%%féﬂ?EQﬁHQV?hA%@yrHH&%HM@hﬁﬂQéH%%%ﬂ%S a nucleotide
there ISgI’OVI a pharmaceutlcal COI’T\pOSItIOﬂ com rlsmg
sequence encoding an amino acid sequence as set out in any of SEQ ID NOs. 1-12 or a nucleotide

sequence exhibiting at least 60%, preferably at least 65, 70, 75, 80, 85, 90, or 95% homology with
said nucleotide sequence. Here, homology may be determined by comparing a polynucleotide
molecule comprising a nucleotide sequence encoding an amino acid sequence of any of SEQ ID
NOs: 1-12 with a polynucleotide molecule having a nucleotide sequence in question (“test
sequence”) by sequence alignment, and wherein a nucleotide in the test sequence is considered
homologous if it is either identical to the corresponding nucleotide in the nucleotide sequence

encoding a corresponding amino acid sequence of any of SEQ ID NOs: 1-12 or if one or more
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humanized monoclonal antibody or fragment thereof as defined above or
a polynucleotide molecule as defined above. Also disclosed is a
r ical compasitio isin ' . .
RG] SPTRTBA RTS8 MG TEIIAD i e o
sequenggsieestitiecsey aeee Enecdingae amind o SefueNees: ds setesuttiniamynucleotide
triplet &R VAN A8ndi0rERERHARAN AN G 3R ENCRECTABRAN BN (due to a

amino acid sequence bearing at least 70% homology to any of SEQ ID |
degenqiptss 1HPIY) \WheteR ORGP US I e e tifo s B eRpiiige@mino acid in  the

corresei@ABONE ASAISEguBREEIDS Hif tef REQNEYMaoeUtical camRositienm “conservative
. relates to aco ositign for administration to a mammalian patient,

substityuop 1R, B¢ H %%Oﬁgﬁégfsﬁﬁlgegf Preferred embodiment, the

pharmaceutical composition comprises a composition for parenteral
AccordmiectiopeorinfisionsiBat iipareisteral idjelctioraomnfigsiors hraynadetion comprising a
humaBSAENRASCR AL SHOIRN Froeesidl (RIQIM.R! 8.d: 0 IUARIBNEOHSy Auctcoride

subcutaneous, an intramuscular-and/or an intraperitoneal injection o
molecihgsigatipgtbphatively, such parenteral injection or infusion may

circumvent resorption processes and be in the form of e.g. an intracardial,

an intraarterial, an intraveneous, an intralutnbal and/or an intrathecal

Also Girlaishid A iRRISRATCHSHANBIPRER SomBRTHBd ftiEApged monoclonal antibody or
fragméahahrace uticapelampositids aamrpukebaaiagmpasiiiondosagministaiielng an amino
acid s\e/i%etrrxlee gis(igétoon ?ﬁ( arrriglgfogﬁﬂlﬁpiﬁ@ioﬂl\ﬂac}p %ﬁc’cki ili’ls agn amino acid sequence

epicltaneotis administr tion, In"which the pharmaceuticabcomposition’is d
comprappiied asegaddohdtiencedsauspgrsieasta @ntulsiologa foany, @SEQ ID NOs. 1-12,
whereidl B%tl’oquﬂ%%@eg?o%g z%%‘%ﬁ%ﬁe@%ggi‘i?a%%ékm' Alternatlvel_y '

administration of the pharmaceutical composition may be effected via one

or more mucous membranes. For example, administration may be o
As usqsgsiniithgusier BhBIRRALGH commAEucEURIPsrbFaRER)BPRHET administration
to a mEMOMELANFIGEIRNGYS:ARE IRYRE PRRLED Rs.€.9. a tablet, a lozenge, a

sugar coated pill (i.e. dragee) and/or as solution for gargling.

Alternatively, administration may be enteral, i.e. via the mucous

membrane(s) of the stomach and/or intestinal tract, and may be applied

as e.g. atablet, a sugar coated pill (i.e. dragee), a capsule, a solution, a

suspension and/or an emulsion. Alternatively, administration may be

rectal, and may be applied as e.g. a suppository, a rectal capsule and/or

an ointment or unguent. Alternatively, administration may be intranasal,

and may be applied as e.g. drops, an ointment or unguent and/or a spray.

Alternatively, administration may be pulmonary, i.e. via the mucous

membrane(s) of the bronchi and/or the alveolae, and may be applied as

e.g. an aerosol and/or an inhalate. Alternatively, administration may be

conjunctival, and may be applied as e.g. eye drops, an eye ointment

and/or an eye rinse. Alternatively, administration may be effected via the

mucous membrane(s) of the urogenital tract, e.g. may be intravaginal or

intraurethal, and may be applied as e.g. a suppository, an ointment and/or

a stylus.
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It should be understood that the above administration alternatives are not

mutually exclusive, and that a combination of any number of them may

constitute an effective therapeutic regimen. The pharmaceutical

composition disclosed herein may further comprise a pharmaceutical
preferra¢captabimestritic Bhampissioihswitaliesgharmacpuiical canmepssarenvisit parenteral
injecti(gﬁ1 %\f;”ﬂnﬁgﬂﬁ,aéh@ﬁ%aﬁﬁlﬂég? Hl}é’&%atﬁ M@f&g I?ﬁ@fn%l&g) I&ﬁ%%aé@ ey resorption

emulsions, such as oil/water emulsions, various types of wetting agents,
procesgéiléhgofations! etel: @BrTESIHERSCEMPrisiRgUétIe daraBrdtiesular and/or an

intrapdRfSnuiatad Ly svel Knewa sonxastipnrke tiRds plRaaepharmacsubicahfusion may
compositions can be administered to the subject at a suitable dose. The

circumy5Rhges PERfift ATAPBE e rmirB 1y tHE” Attemeirtt PRSI nt  cliffeaf erial. an

intravdi@aioss afsiis:ulethkaowitior Lantheumadiaal iaftsiidosagestisicanyiongother preferred

emboa@r%ucfgtnttgee %ﬁgrgnle{geo Qi@?g%rf%%ts%ghlggrlgdllg Sthec atl%gl %ns%?’a%%q}{}straﬁon via the
surface area, age, the particular compound to be administered, sex, time

skin. Gavderoutglofobddninistration, gerlerakieaithn ani-otireods gnidaitgtion, in which the

pllarmggémw&t%() Qs lilgae&aé.agt.'%n%fﬂﬁoﬁ;ga Q%Séﬁﬁ@l,%”&ﬁﬁ%%% foam, an

mclude‘sterll aqueous of non-agueous solutions, suspensions, o '
unguerlmifls IAETERY | dStih a8k amipiEd dP - akitie dhicseatiarky sidministration of the

pharmREQRWENEeHyeSiRORIN¥ie B abcols \ngel iR Rilsnss i an Q¥R andl example,
ectable organic esters such as ethyl oleate. Aqueous carriers inclyde

. in |
adminggieation RK oME/RYERSu L LBtBkiShS VBHIIERINS Or YasHENTIHYS iRaBdrge(s) of the
mouthsatieancpusfenat medis: Mahleteasuitaklador-genésatpascatenghr coated pill (i.e.
. administration _include sodium ¢hloride s Iyti n,.Ringer's dextrose . .
g e LU B, LG g AR G P e vie e
mucosuitabibrfor(mitreldrotienocintadine v sualitisttatioh ingiuzeafiliddagrde.g. a tablet, a

sugar %tg{g@tﬁ E’l Q§h3§a ctro h_é gﬁf%l,e%'sc]&'{ﬁlgﬁﬂcg as%%@x?ﬁo@ﬁ%%ﬁ/gp an emulsion.
ke,

Ringer's” dextrose), and the like, Preservatives and other additives may
Alterngislye phadeistation Byyide ssdthpladanginigomalicdanti-oLidastppository, a rectal

capsuleh@l@tingAgaRRniNG L eaRee. 208 thei ke, HuaddiiomothsRphrrmasesticalnd may be

. composition of the present invention might comprise proteinaceous, . . .
appliclafigrs, ik €. CUBRIT dbURRRGF HIHRIragTBERhn Brattib, Sf Rtifirtion may
be puldigiaryll is enivishagesithak thenfhaisiaceiticabeompositibor ahtheveolae, and may be

li iélvention mi%ht C?mlﬁiﬁe’ainn 'agqitiong? tllje N ‘?neiléed S gr%lo%longlf be conjunctival
APPUCHY %b%%yacr)lr ré%sr%e% Oelreof]?a%ag'scrl Sed i this hven 1|onE)l, fOriher ! ’
and niipldgicaihlicictivecagerts, dependingen dhenended userofeftrerinse. Alternatively,

admm?ﬁ?’ﬁ%ﬁ%%{%' 88@3%%13018Qh?&%&%ﬂ%ﬁnﬁ?&%@gﬁ%ﬁﬁf&%u%%%ﬂﬁa‘? Qr&*&? e.g. may be

' gastro-intestinal system, drugs acting as cytostatica, drugs preventing
intravpginalarikesie cirelg SUARTSIRG ARITHEh BPeativ FPROY IS tEbREIBRMS pnd/or a stylus.

It sho@IHES uMRAUIING Hhen NHB0MRIRHY KeSRRASRIAIRAS ACHRG &I ially exclusive, and
circuilatory system and/or agents such as cytokines known in the art.

that 2 gembIARtY RS Y @R RAGIRBF AI0BRE tave RO B Riay tHEUYS BrEeREmISARSSEen-

monoclonal antibody or fragment thereof as defined above or of a
The polynociedtisle eooleosieoas diefilnecliahongninttag further comprise a pharmaceutical

acceptable carrier. Examples of suitable pharmaceutical carriers are well known in the art and
include phosphate buffered saline solutions, water, emulsions, such as oil/water emulsions,
various types of wetting agents, sterile solutions, etc.. Compositions comprising such carriers can
be formulated by well known conventional methods. These pharmaceutical compositions can be
administered to the subject at a suitable dose. The dosage regimen will be determined by the

attending physician and clinical factors. As is well known in
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manufacture of a medicament, optionally comprising one or more

additional anti-inflammatory agents, for the treatment of inflammatory

diseases in manmrals, preferably humans. According to yet another
the me@fRECk I alesig sy avides the:useiaftaibpenaniges manocionad antihedyy e patient's

, frggme?t thereof as defined abpve or of a polynucleotide molecule as q ¢

Size, DeSfn ARSI e TiaRUTAeHHCOPRIHRY a???eﬁ%}%ﬁ%‘ﬁ% SCompRSiAY! route ©
adminometommereced ditigial andtiedencdnagéoisg fdnthesteeatroentuofeatly. Preparations for
e.g. pgl%gll%&ltls grlgealls Fafly anl(rjlyl]l? Ccs)%(rjilfel:og Vgggu(sjeo@y&gnpa? |{l§£’ OTp %%?ﬁ%ions, suspensions,

Mcreased cell survival or proﬁferatlon In mammals, pre(%era%y umans.
emulsitisoatiédipgsuisstHexaswles ahupnadizedhmhosionaicapipsipoeiyagmpalyethylene

glycoltﬁh%%ga%%sgﬁé:’léhéi‘le?ﬁirlﬁmv%iﬁr8{@ B?éx&%@éegﬁg&f@%%%ﬁsﬁ&ls% QUhyl oleate.

ereinabove in the manufacture of a 15'medicament, optionally ‘

AqueismBHIRE oHE UFnotets dRISARP UeAITIRAUMAMEHORT agENSI98F thE suspensions,
incluctﬁségtmﬁﬂé ehinflameeion.discasasdrmammalsiarefaiably futendisl administration
) vantagequsly, such inflammatory diseases are chosen from the grou
el SRR S RGBT (AT e O SRS (TG e actatd
RingechraniciohsilctiVepulmanaiab difeasaet{GORDY, AcuteadRespliratonynistration include

., Distress Syndrome .(ARDS), Idigpathic Pulmonary Fibrosis (IPF), . !
mid R T Dok R o i gy Rineers
dextrqssorianis (W alkeiaRBegeneration] adtphoshhutipicisynadsonts (ARSIt such as, for
examﬁ!‘éU'%ﬁ%‘i&%{éﬁ§y£ﬂf%%§aﬁ%§%9§§n§%ﬁ§%@§ SiR1aRsIAG Tike, In addition, the

polychondritis (RP), acute or chronic hepatitis, failed orthopedic implants,

pharmgiesiwiésel GRERSHON Qb RS BIRTSIHAMUABIGIS GRHRTS CHBBIS h BFRIFEMFGS Wy carriers, like,

e.g., fosngsRandulitisRdShiRa Heddisplosetinmthie useiof B humanizedd that the
" monoclaonal antibody or fﬁgment thereo%%séset out, -herein ?o.ve or of a b ed

pharmggeiticete SRR INORLIE HE SEY GO AR rBIED SRR e MaAtfAtilrdofys humanize

monobleshtaménic o ptiofiatiy aaniristty endaeribede iadditomabandn¢afedier biologically

activeageen&%’ fger tgnedltlrlga(t)rr]lﬂ'%get i%{e%élég] QLaUsr (%hseeaﬁgr%agn%ga? c?oorgdétslﬂpmw 'té]uch agents

detayed cellapoptosis, increased cell survival or proliferation |
mighimizandals, préfiegably HumgassoPratstably siiséctomeress gisegsesiscatostatica, drugs

prevefififl eﬁa.ﬁ%iﬂxrﬁé%%[ p&ﬁfg@*ﬂ%}'ﬁ%ﬁiﬂg aﬂﬁl’ﬁ'ﬁﬂ%{:@ﬁﬁ%mPé%mX%l@l@}%teroids), drugs

astric carcinoma or skin carcinoma. Also disclosed is a method o
modufpéiagricaRiAMEPIRRIETPaIsSadiss IR HisnsHsIa@BYSIb AR/ or agents such as

cytokatighyarifragnent thereof as set out hereinabove or a polymieleotide
molecule as set out hereinabove is administered (optionally together with
one or more additional anti-inflammatory agents) to a mammalian,

Accopleferablyttanatheimapesubject in amsuitieietitcamewitandfarizcduffiaigndnal antibody

or fre%%‘q%rg) thra(raé/oefn %sa 9 1r}% r%lt?(y\%r%teo édé&fl%@c%%tt%%]g{g 6%?1?6’ as defined above in the
vantageously, such inflammatory diseases are chosen rom the group
manudarsistivigaohetisametoidrarthatiy (RIMprastigmags routtipte edibtosisl s)inflammatory

agent§ hf&“ﬂﬁeqpét(ﬁ%ﬂv%ﬂq}{ﬁaﬁﬂ%’o@ 150256 (GORRAEY tﬁr&@:%il'sa}ﬁﬁ%ans .

Distress Syndrome (ARDS), Ididpathic Pulmonary Fibrosis

According to yet another aspect, there is provided the use of a humanized monoclonal antibody
or fragment thereof as defined above or of a polynucleotide molecule as defined above in the
manufacture of a medicament, optionally comprising one or more additional anti-cancer agents,
for the treatment of a tumorous disease or another condition with delayed cell apoptosis,

increased cell survival or proliferation in mammals, preferably humans.

Also disclosed is the use of a humanized monoclonal antibody or fragment thereof as set out

hereinabove or of a polynucleotide molecule as set out hereinabove in the manufacture of a
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(IPF), Inflammatory Bowel Disease (IBD), uveitis, macular degeneration,

colitis, psoriasis, Wallerian Degeneration. antiphospholipid syndrome

(APS), acute coronary syndrome, resiinosis, atherosclerosis, relapsing
medic@@iyﬁhort@ﬂﬂﬁ)mf)c@ﬁytgi@gcbmisrh@na:étiadtaﬁad@r@apﬁdl@ﬂmpim@tagents for

omerul ne hrltls lupus, autoimtnune d| order ute pancreatijtis
e 1 g CHEHOg DA A0 BISGILN 1 OGS oy such
mﬂarrtnmrguémhamsarm vidmmmaﬁmmalngcbumnonmmgaoﬁlbhd}&m@dgmémttls (RA),
asth ,eESSﬂ esesfcpelﬂéifg r%st %5’0"(%1:%5% pﬁltys@rlﬁ% et'd@ﬂE?o E%Je(%eﬁ?é O(léOPD) Acute

ereinabove is administeréd optionally together ne or more

RespiggierioRaitesssi-Sandemg éABP Y0 ddmmetnalBrrpreteraBipesia tlithaninflammatory
BowePYRigakin eeyfigient amaupiand Jor @ RICIRM IMS ieiaRre VRRTIBRHODe generation,

ameliorate said tumorous disease or another condition with delayed cell

antiphospREBIE, STHEFRSHA Belr SGMAATBPHIORYBAARBN: r@ﬁéw%twﬂtﬁ@m&aﬁs relapsing

polychisEass i l%lﬂ%}ae[m@é seitcancerpielerabijcbeing@idukaeuatubipteulonephrits,

| %eloma Iga tric carcinoma or sklrtltcarcmom . The inv éi? %now be

UPUS YSPERE Y, Wy S NSRS SRARE Ao |?Hn3t‘%1% figttesPaRe 15% s. An
overview of the flgures is as follows: Fig. | Retained antigen binding after
humanization of VL region Fig. 2 Loss of neutralizing activity after
humanization of V1, region 16 WO 2006/128690 PCT/EP2006/005194
Fig. 3 Binding of IL2 is not affected by human/mouse framework
exchanges within the VL region Fig. 4 Loss of neutralization activity
following incorporation of a human second light chain framework 5 Fig. 5
Amino acid changes at positions 42-46 of the VL region (within second
light chain framework) do not affect antigen binding Fig. 6 Mutation of
leucine to alanine at position 46 of the second light chain framework
leads to a regaining of neutralization activity Fig. 7a Human germline
amino acid sequences for first and second light chain framework 10
regions (V-kappa). CDR regions have been omitted; the remaining
numbering of the remaining framework regions is as published in the
online "Vbase" database (see above for weblink). Fig. 7b Human
germline amino acid sequences for the third light chain framework region
(V-kappa). CDR regions have been omitted; the remaining numbering of
the 15 remaining framework regions is as published in the online "Vbase"
database (see above for weblink).



Fig. 8a Human germline amino acid sequences for first and second light
chain framework regions (V-lamdba). CDR regions have been omitted;
the remaining numbering of the remaining framework regions is as

)Jublished in the online "Vbase" database 20 (see above for weblink). Fig.
Also GEclagtHa 8@Hﬁfh8famaﬁlala&3%ae§elaaaﬂ%§%90P?ﬁ@?ﬂbwooﬁgfmé’eﬂ% thereofas set out

hereinfisnewo ik re gioRn(¥H@pRam dERl¢egicns havadiaambomitiedhthenanufacture of a

. remajning. numbering of.the remaining framework regions is as published )
e AT U Gea PUaiA 405 PLCB SO I LI 8 HgGaccr T ramen
of a tudumean dgiseaskine amihoraviddseguendedefoydir selmpeposndineassedivalhsurvival or

pmhfé{gt%g"i{?%aﬁﬂ{%’é?y%BBHS%%H?‘@Q@%W%@M%&{E'H%'éﬂ&g ri]s a cancer, said

numbering o emaining framework regions is as published in the
cancebpifierabiydsingiatapaeniGan abpaTre B BligRy K §aohPRmahskin carcinoma.
germline amino acid sequences for the third heavy chain framework 30
region. CDR regions have been omitted; the remaining nhumbering of the
Also C]Jé%‘ g

%Fﬁ}ﬂl@ FrAFRObAL Pegibiss %@m%%od}ﬁeﬁg Bhihichafygganized monoclonal
antibod@tabab(see wbeve or weblink)elelgatkd Specifipity ofidiinding @blecule as set out

. h [ ti-1L tibody, "Anti-IL2" to th tural killer. ly. .cell
er TS SRR SRS S0l AN o 0 D e TR Bl
agentfabmgamwm&m_\epmﬁﬂabmgpbm_entstmb}cegliﬂnati(ﬂmﬁfc@mzmwt and for a
sufﬁc?elljlr[fac%iﬁfép resgion \%H‘L'Zaﬁg)%)sf F'ganllglf%%élLzsaPc?C'f'ﬁ?flan?llﬁ%w L2 gisease.

signal transduction downstream of the IL2 receptor 5 Fig. 13 The efficacy
Advagpggsivl2 aniDaefiammubory diferestialr affdasd bif @p2be exsrgssigppsisting of

rheunl@¥Bh Fignlit Results shawinathaimpastaf Antivkd? andRRclBYmaR N pulmonary
J1.2-dependent %ollferatlon of primary human NK cells Fig. 15 Results

diseasgr{(ufthly thHipAtasar A DU DERIAIRTBGIL 2 dyetiis it raneagsy Fibrosis
(IPF) 16nahiNagammavay NiKseglls ERaMple ditiProcureimeat edevarian, kdlitis, psoriasis,

'.'hlt%Z" anti%eu Thfe urpose of the exper al a roachesfdes ribed .
Wl SR BB A RS Bl FotSIRRANET 2 Sligal. rstnosis
atheravateoiat dedisgdifromotitfecardtisourdds), antigenredpressetinatilis, failed orthopedic

. K : s i i | ‘ . . ; ‘ ‘
1mp12§%%%%%%%%%ﬁ&t&%ﬁg?@,'Caﬁf%lﬁlﬁﬂgée&l@@ﬁ@@”&&{@t%&@%ﬁ’ﬁﬂ or ankylosing
sponayilitis .

Also disclosed is a method of treating a tumorous disease in which a humanized monoclonal
antibody or fragment thereof as set out hereinabove or a polynucleotide molecule as set out
hereinabove is administered (optionally together with one or more additional anti-cancer agents)
to a mammalian, preferably to a human subject in a sufficient amount and for a sufficient time to
prevent and/or ameliorate said tumorous disease or another condition with delayed cell apoptosis,
increased cell survival or proliferation. Preferably, the tumorous disease is a cancer, said cancer

preferably being a leukaemia, multiple myeloma, gastric carcinoma or skin carcinoma.

The invention will now be illustrated by way of the following non-limiting figures and examples.

An overview of the figures is as follows:

Fig. 1 Retained antigen binding after humanization of VL region

Fig. 2 Loss of neutralizing activity after humanization of VL region
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a certified therapeutic. Example la: Recombinant expression from E coli
The mature hIL2 (i.e., encoding amino acid residues APTSSS...IISTLT)

wisslongdas a single 20 open reading frame ("ORF") intoé;%er
prokaryotic expression vector pBAD (Invitrogen) using stan ard%&%ﬁg)r%w“

Fig.Aolecular Bibforg 26 Ehh dicy alfetird Byehignpreeoyse Eativae snexdizges within the
methioning/wesgiggded, on the 3'-end a nucleotide sequence was inserted
. before the stop codon that fuses a hexahistidine-tag to the C-terminus of

Figtfhe proteir:5 ThRSUEHERICR 254 ise P HO S IBFRTRUA NS St BN second light
(strain BL2&{RHESmSi@tagene) using the instructions provided by the

. manufacturer, Bacteria were grown in sta%?d réi L{B medium to a density of _
Fig 3600 AP0, & PP BT aPirRSSE Rbis HIABA 1 AocotoBRARtON GRD second liht
% wiv to tiggefrexprestiodofastzifetdanreshafikliagli was performed by
Fig.c§ ntnfgga%&%&} 1069%%(9Jg {ola b 2 h%nttlfge 8Hglees];:r<%0tg)3f] ht chain framework
(Inclusion bodies) was prepared using the ugri_%uster reagent t?ané1
protocol (Nerdadgen yegecanding toutrelizsonfaciurer's instructions. Inclusion

Fig.bpadies Wef&ﬁ%'}x‘gé%ﬁ%”a%i}{'o%’i%@é’%ﬂgﬁté&df&’:cﬁl@{ lg?d(sg%!o)at?ﬂgm framework

were then diluted to 0.1 mg/ml with a buffer containing 2 M GuHCI (pH = '
8.0) / 1 mvEENitatMibarpa)x CTR reRICBIATRIBPRL a1 EAE ifeuisESEIRgr uBnbering of

h at 20C. pfterjpgHhaliga R oMesaaiHsied i R IR bYnsiovRddiiopnte” database
glacial acetic acid while stirring vigorously. Finally, three sequential 18

WO 2006/E5860%Y PETHSDEBE/005194 chromatography approaches

Figwere appligddaobiatiliachighh puidiad @nd Rarapeneius Riptethin framework region
preparatior) of hlL2his; | mobilizeﬂ metal affinit cgéo atography (IMAC),
reversed phas@RabI' A°&kha &"éeéﬁ?%’}ng%ygﬁ hy® fﬁ%"ﬂﬁﬁyﬁo% ring of the
of the purifiedaprote finavas mérifegtbits ds eepuldishedlifetati onlaxpeyivassit database (see
(see belovxa/l% a@&l‘ﬁr@ Recombinant expression from mammalian cells

5
The mature ﬂYf?él.e., encoding amino acid residues APTSSS...HSTLT)"
Fig\as clonetlimentigerelinaaystio esigrespionteebtofipE Fathfe¢Madke . cbeiallframework

(1995) PNAS A2 R0RTi )l Radarh FCR.and.plecular BRIAgY; numvering of

technology. At the 5'-end a nucleotide sequence encoding a leader 1
peptide of B ARG RE8H8H REsvistar BRIkt e sy any base” database
secretion, @R:the, 3¢ efid:dbikigjeotide sequence was inserted before the
. stop-codon that fuses a hexahistidine-tag to the C- terminus of the protein. )
Fig 283 cells (DSR2 SSFORNEGTEREB SIS IWBIE sEE s A a RSl Br Tamework region
25-35% platekappificec DR coyeiagaandhettiuwsetttal; 24b. rfEhamthe aefihering of the
were transfected with the Vpl;dehf.r-hlLZ ex sin

" remaining E€WOrK regions is as E%Eﬁéclllgg ih teocgnlfme g\t/j%ase” database (see
Transfast"reagent Igrl%)megas §écor(ﬁ?ng 0 the manufacturer's
instructionaove for weblink).

Fig. 9a Human germline amino acid sequences for first and second heavy chain
framework regions. CDR regions have been omitted; the remaining numbering of
the remaining framework regions is as published in the online “Vbase” database
(see above for weblink).

Fig. 9%b Human germline amino acid sequences for the third heavy chain framework
region. CDR regions have been omitted;, the remaining numbering of the
remaining framework regions is as published in the online “Vbase” database (see
above for weblink).

Fig. 10 Specificity of binding of humanized anti-IL2 antibody “Anti-IL2” to the natural

killer lymphoma cell line NKL
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After an additional 60 h culture period, cellular supernatants were
harvested and hlL2-his protein was purified using an IMAC approach,

VJB%\’)V()‘?QQMO'OH exchange chromatography. Functionality 0fﬁ@?/ﬁﬁ£&5€f305194

protein was verified in a cellular proliferation experiment. 20 Example Ic:

Fig. Plirchase AatProleaRingieredersidtnaid resntiRanprAg o of CD124 cell

expressedifrikz £ekipruasopyictasgdframsChiron. With the above
approaches three different supplies of fully fun 8(gtlonal recomtl)s#nant hIL2

g drtigen 28%HeTedmiRaE BEAIANS Ex I8! 5235 dIEHHISHSY AAMAHTSAT of the IL2

monoclonadaptbhlL2 antibody It was deS|red to generate a humanized

noclong| antibody (" " t |c Iar favor e | )
Fig. a}r?d that s% %iﬁé%f gargr?efghﬁr%gn an& neatral z(gs?% {l)gla?gtlwt t%% by D23
In generakxyeedsaizingeinAbs targeting a secreted soluble protein, such as
Fig CytOle{esu IF]Z rheoCVQ%mZgleaq AEQp t%ﬁtlslﬁt lgf?(?t Ba !?J%ab on IL2-dependent
overlapplng WI Re epl pe reco nlze by a component of the
corresponglinferaiotine proepto humandNtheeHakb directly competes with
Fig the recepior gl *%Wﬂgt%hﬁl@(é%mﬂ hi5 MEEHANISHnab GNED ImplRSent release

that neutralization can éffectively be achieved. The mAb must be applied
at a sufficiehfiy hasasdeyiNBrefisto out- 35 compete the cytokine
receptor. 19 WO 2006/128690 PCT/EP2006/005194 Example 2a:
Startlng omt --> commermally avallable monoclonal anti-hlL2 antibody as
P f 3 L2 AHS8 hich different anti-hIL2
Them&l@amﬂ&eemyehhze@a ma@u@mmdmwmmmmmm 1b and 1c was to
roduced b nization of mic foJIo rvest ofs Ieen ceII
pro‘g & 1yBRE ﬁé&ﬂ“gﬁ%{g& ST Eg 'S s\?an %%ﬁo o?;o X addition ggpressed .
proleayuneteindlyiavakiaysiantiil b neatshiems putchasedgcTvopouiroflly available as
2 ce mfeﬁ‘l?her'énAbS was used to compare features of the different antibodies
hree asgays binding to soluble antigen as tested by ELISA, binding to
ceII surface assouated antlgen as tested by FACS, and capacity for
1 agitEqely by a cellular proliferation assay.

The]ﬁaﬂﬁ% Eﬁﬁ'ﬁ @S%YCW% Qﬁ[fﬁ’é@ﬁg asifallowsrAIKIHCUDSTIDNS Wi €loned as a single
performed at 20C, Streptawdm -coated 96-well ELISA plates (NJ%%: Ivr\{vmooen) usine

opepsate aiere HEQRBionRYPathe PRYZURRS B TIRCLUE 1B BS:
stadﬂ?@%ﬁtwmgm‘é@'ﬁl@lq@y' Eclﬂol@@%twh/eTSN%ﬂ -2t YuvlbytBSAncoding a
rweII for 30 minutes, Then t e was washed 3 times wit
%gefe(ﬁ ﬁ&&s ff§ d L‘fz%ot sec?uanc(? dféa% I_DL% é%e%ore tge stop codon
thatfveen-2eHihwidiffesgnd thAL samjples m?elne e, 100 | per weII and
samples were incubated for 1 hour. Then the plate was washed 3 times

Thl\sévclztgnzt OCfA\\!VgS? {1%8%3 t?a%'s-fmlpgompetent E. coli (strain BL21(DE3), Stratagene) using the

instructions provided by the manufacturer. Bacteria were grown in standard LB medium to a

)

density of OD(600 nm) = 0.5, then L-arabinose was added to a concentration of 0.2 % w/v to
trigger expression for 5 h. Harvest of E. coli was performed by centrifugation at 10,000 g for 15
min. Then the insoluble fraction (inclusion bodies) was prepared using the BugBuster reagent

and protoco! (Novagen) according to the manufacturer’s instructions.

Inclusion bodies were solubilized in 6 M Guanidine-hydrochloride (“GuHCI”), and were then
diluted to 0.1 mg/ml with a buffer containing 2 M GuHCI (pH = 8.0) / 1 mM Glutathione-ox /10
mM Glutathione-red and incubated for 16 h at 20°C. After incubation, pH was adjusted to 6.0

by slow addition of glacial acetic acid while stirring vigorously. Finally, three sequential
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detection antibody applied was a goat anti-human IgG HRP-conjugated
mAD, (Jackson Immunoresearch), diluted 1:1000 in PBS-TB, 100 | per
wielhangdagibation for 1 hour. Then the plate was washed 3 m’ j
200 gl per well PBS-T. Antibody binding to antigen finally 20 v(\E/as 6%9905194 ,
chrogppRfe H PR RS BEO Y St FRABCH KPSt e gy oprrlizd A diginogenous protein
prepa=2i6y lobenzthinzaling.6ispdphapis agigh AR TSmhsshapiaieulifen), reversed phase

(Roche Diagnostics, ABTS tablets) and the plate was incubated for 5to _
HPL{o HiheiesastIGrasr aseriveBpinerraaiaitnt aay HrdRearen eaosrified in 2
cellula pidlaSateltplatereadear 2iothe FACS assay was performed as

follows: For optimal growth under cell culture conditions, the human
Exahatur | ki IeCrOI mggﬁm}? 96%”"39% NKHI_lade ggginsccgﬂsthe presence of about 5

] (Biochrom AG); 10%
TheutafatalldblifecsecumdBpetmom @) raddi gy M TRERICIlIBIS Ty ptamykined into the

euk%%&?p& éAs‘&':'(»l J’\é}étlt)rgﬁﬁﬁd}llﬁg éﬂ%gg{dbngt X\feé ???gf?ﬁ%@%?éﬂly&f%%&%s%% standard

urs in preparation of the exp t by cult | ree me _
PCRramesidlasyiprivelegtiechrpediméyitthhd cenld pavelopisisersquihon| ecddang a leader

peptREVE A IRUOWINGINENBURRS WS 8 rfIQRR AL ShMIBUESHON the 37-end a
washing, the PBS-F buffer (phosphate buffered saline, 3% v/v fetal

nuclgpifiseseRiEnss was tnsededteforash sirrredon thrp $uras12 disnespding-tag to the C-
terniREibMWBEsteincubated with 1 gg of recombinant human hiL2 or left S
without hIL2 under the same conditions. 35 Subsequently, cells were ’
washed 3 times, each wa ith.2 ml PBS-E. Then 2 x 10’ cells were 2
293 0N S0 U BEHE PIoOR OB £6: e Beiod TR Shraracs Plate surfce
covereasmdntibic? foAbs. TigeintROCA maditunnsficd@ foitlBthepitdes-Alhe expression
vect%?uic’ 1\’1\1/9 r é:N a%lha%da aipegag% {tgp er%é az?) ig((::icig%%d E%bOég, aggl E%%E'Xe ’s instructions
incubated with & -conjuga ed go%\t ant-mouse ?g detection mAb '
AftqJackddinionanthbrassaeaiey il v b 1 9QOTiAZ00 WPB BaFcAtitd ratidy B 2-his protein
was ?)q%'ﬂ%] ﬁéiW Qﬁg%ﬁd_&%l lé#ﬁ{oqgﬂrﬁﬁﬁcﬁﬂg@ b%f ﬁ‘ﬁ”&'@f?&ﬂ'&%ﬁl’o&&%aﬁ}ﬁlf Functionality
e e

surface versus plain cells was analyzed on a FACS machine.
of therpifeiati BrOMRIBaYAY sY TeHIhmetl B tameliS aton SpFmsTEPERdWth under
cell culture conditions, the murine CTL cell line CTLL-2 (LGCPromochem)
Exafppendrartthe:presensgef about 5 ngiml hiL2 in the medium (Basal 10

Iscove's me#%iu I%Biochrom ; 10% v/v fetal bqvine serum (Biochrom, .
Prolg (B A SRS T Sch B RGP0 BRio oS For Chiron
2-Mercaptoethanol (Gibco)). Both mouse and human hIL2 work equally
Withveilt aimintaipimgashevittataddipralifenatibasaff Gl f2ncabeaGrEtdmdielihIL2 antigen
werér%gc?a%%i@hl‘éwe de_pri\(ed of hIL2 for 12 hours in preparation of the
experiment by culturing in hiL2-free medium. 15

Example 2: Generation of humanized monoclonal anti-hIL2 antibody

It was desired to generate a humanized monoclonal antibody (“mAb”) with a particularly
favorable mode of action and that specifically targets human hIL2 and neutralizes its bioactivity.
In general, neutralizing mAbs targeting a secreted soluble protein, such as the cytokine hIL2,
recognize an epitope that is at least partially overlapping with the epitope recognized by a
component of the corresponding cytokine receptor. Thus, the mAb directly competes with the
receptor for binding to the cytokine. This mechanism of action implies that neutralization can
effectively be achieved. The mAb must be applied at a sufficiently high dose in order to out-

compete the cytokine receptor.
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Immediately prior to the experiment, the cells were washed with hiL2-free
medium. A 96-well tissue culture plate was used to perform the

\ﬁ;{%{ﬁr%g%expenment and assess inhibition of hlL2 bloacq,\e%lﬁ;éi 105194
IS

erent mAbs. A final assay volume of 200 | was applied per we
)80 Sk g 1 qreiaiixpyadablgmmorncons antch e antlbodyas protein

To gE&Br%'m&i&'&ﬁﬂfn@@N!E@I:%Qrm%'R@Eﬁé&@ﬂ)f?&%&h&a@llﬁeﬁ%@% BYufd neutralize as
mMADs at a concentration of 5000 ng/ml, 1000 ng/ml, 200 nglml and 40

meniigRte AIPYENBlsE e A BRI Bt PR AR B igHegved by harvest
of wﬂéenlr&mbaﬁad 48/ hogsmat Riélnn alhurieitipg ch;arﬁbeaafutrmq@besencm addition,

corRAB 1B APAROLR (IOLOUREE. HHE R ) A mabs s sed

to bnpel ffbmtes&:elﬁcﬁeplhf&rﬁacmmaodm@mgthnemesnaanuﬁammrgrts KBuble antigen as
T e m b20 commerC| avallab e fr
testggyi)?'em igv‘g;é% %ttooc } Shriack géﬁu%llae an%(n%en ?s) ste 3%%8 and capacity for
neusaifageassbdlat duoactiigenasaiaet €iip e Hickduthr pmhtf%mmaﬁ@ybloactuvuty.
Among the antibodies tested, only mAb 202 scored in all three assays and

ndRgrefare §§8ﬁ§‘8@8€g fRLRising candidate according to the

ORE

‘All f%@ﬁﬂﬁr%g edabRyaand weethereioradahesaprsa AN ROIMERN Nunc) were

subsequent experiments. Example 2b: Determination ofcgrlma sequence

useg aﬂtﬁmElz REGbBiyipylaed Jantamgn 1 Gentifctidh O £&diRMdes fronsphate buffered

saliarighle regianosbihe-hedwichain Gy A m&&i/&?@bfﬁr 36 redi@esoflthe the plate
light chain "VL"} 21 WO 2006/128690 PCT/ 936/0%94(5{)?2 to |
FE

o (4]
wasyARaeicy BRI B2 FhSFidEhaA Ele! e -4 005%
v/v idendihy-20H anel Mﬁﬁﬁﬂmmﬂbldﬁﬁﬂuem ddddtisiend quknf ragihendssafnples were

) ere e fra ment re su roteo i
incu ategt f<2)rV\ﬂ onllne ﬁ ed)%e wWa, %1 g gv% \gﬁ% tHCP‘BS T. The

igestion wi F peptide separatio seq uélntl
deténdord uat1bab1|cte$m®re%aﬁag/zg@wnhttéem tlgé“miﬁﬁfactdlmm%sméh (Jackson

m@go? SEAUS) &&laa? J%%M%g%p%rw&%@'aaﬂﬁsgmk?cﬂo&oz hour. Then

enti |cat| VH and VL protein sequences. Example 2c: Control for

the r@ﬁmw@srmh%élwnmsmh 8P Senlineicwd VBT repoRaditindiesie antigen finally

wadNQUSHBRASHP! 1R9ivRDA O dunGlonat vedficahar. of the SeauUentitgno-di [3-ethyl-
results obtained from mAb202 mévroteln sequenci (f/%_qdescnbed above was

bengehipralineHisuiRhasite asiHddg The) suqoered R (Rshs MreaptigsantP TS @blets)

anddﬁ@%ﬂa@@v@@ B¥MRRTIan: VEE0I Pradiag dhel cavstatidegiaispeliaThe staining was
mouse I%@é leeW|s§ ﬁﬂene enc dlng the sequenced VL was
HHPRHASTHE G L5i%ssion vector providing a mouse C
kappa domain. These two expression vectors would ideally allow 15

The@onStasction ofréoarginal folkb@02, the functionality of which could

Fortl’cl)gﬂmgl &%egnagr cell culture conditions, the human natural killer lymphoma cell line

NKL depends on the presence of about 5 ng/m] hIL2 in the medium (Basal Iscove’s medium
(Biochrom AG); 10% v/v fetal bovine serum (Biochrom AG); 100 pg/ml
Penicillin/Streptomycin (Biochrom AG)). NKL cells, 1 x 10° per ml, were deprived of hIL2 for
24 hours in preparation of the experiment by culturing in hIL2-free medium. Immediately prior
to the experiment, the cells were washed with hIL2-free medium. All following incubations were
done at 4°C for 30 minutes; for washing, the PBS-F buffer (phosphate buffered saline, 3% v/v
fetal bovine serum) was used at 4°C, as well. First 2 x 10° NKL cells in 200 ul medium were
incubated with 1 pg of recombinant human hIL2 or left without hIL2 under the same conditions.

Subsequently, cells were washed 3 times, each wash with 2 ml PBS-F. Then 2 x 10° cells were
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above. After co-expression of both vectors in 293 cells, an anti-1L2 mA.b
was detected in the cellular supernatants with features comparable to

%%gﬁﬂ%&rdved with the original mAb202. The concordanceP frTEcE;'\éi(}X/({&% .
ce% meE)

ELISA as well as in a a proliferation assay using a CTLL-2

incubpisdryadhioher et saerse aniAb-dag bicein 28guenaimglivith at 4°C for 30
mintieSERE A PRI R IRMARZ WL DAEE IRKEM B3R %99@5mgqgs{mtnml%ated with a

sequences determined for the VH and VL re%'lons of this antibody Wwere

FITCotrastsird bRl PRISRHCARFF B mERY CRdimomamuamsrearh), diluted 1:1000
in 200marPEgion jsie fulyeretaindindingrepesiicity: and RiQlogicy At Bling hil2 on
h .an E%S antibodﬁwhile Eninimizing the content of non-human sequence
thelpFRUARS HFS MR B 4O 0y SRS which is less likely
to elicit an immune response when administered to a human subject than
TheitgPereai @antitsad yy of pofodmmhantoligivs: Initially, an expression vector for
a_chimeric heavy chain camprising the original mouse VH tagether yyith.
For COJP,tl %ﬁ%o dour%a?ﬁscéﬁn h%unégf? Iﬁgﬁ%égﬁ%e%%sra%%?atéelg.}%ﬁeeﬂ Ene CTLL-2
(LGéSl?_Jpeisgirbm)f drpotdmerictheavgsehain vt G0 ownbinet. Yith tfre medium (Basal
Isco‘%'a@ﬁ{é%ﬂ{gﬁt@é&'ﬂ!&ﬁeﬁﬁiP‘Q’é%hx‘?/xfei%@éf HOe QUANA; i) ?ﬁ?’ﬁé 100 pg/ml

could be reproduced (see below). The next logical step was to
PenipidlyiStrerfiomysindidiechiemaofa) charmds Indprseffterthanel Hpeo)). Both mouse and

hurSROMENCR S AesaNsoIChanadinLNarefeie .o thaiasin b fereignals. ctrr-2
mouse YH, the most closely related human VH framework sequence was

celigeh it 8 PEST Rk (T FareRALY FrhRd ot kST HdnhaMh dfBlsBMe oY 0the g xperiment by
cultwrag fountd 2ofeeandbmmas highest degree of homology to the original
murine framework. Human framework 1-3/3-07/J6 22 WO 2006/128690
PCT/EP2006/005194 was fo to differ in 16 amjno. CE{ sidues from
L N RO G ONE™ TR DG ol SHORE A o6-vel
tisswhiredtwenpjeeisoms betdae rperfgimatimausifand dumanrir243-0dd)6s9¢dd inhibition of
hIL 3 BIRENOS, CHARHEG DR SRALENGES A % lined ang aming acig i
?’dentity%e}i/egen botﬁgseqrﬁ%gges ?gl?n%fgg e el)ﬁ;}lngngasterigkwg > P p%ed per well, this
volugieliplydaes: 5 x 10* CTLL-2 cells, 2 ng/ml hIL2 (to allow for approximately half-maximal

prol?MEHe¥F a{d Gl MKE GO Rl hiPE AAY G TT o ANYRRITIRK BN 00 ng/mi,
AAIDSSSYTYSPDTVRG 1-3/3-07/J5

200 pgey vrsHEE IV OPEEBPIRL BerA RSparerg SNPHOAIR VROISSRSKIEE MK tures were
incu¥ AAI DS BN o SPEITY R GurmiatR ChihBer ot D MWeHSEL XX IR 0sbbiXdioxide. Then
*****@éxxecxxxx****

vidbjer R ORAR NPT S BE K e DA RITB T R BRI S St Blosouee

IntetMdG&HAl) BI30MA86wvell fluorescence plate reader according to the manufacturer’s
RFTISdIé;DNAKNSLYLQMNSLPAEDTAVYYCARDSNWDALDYWGQGTTV

rec Owgg 1

’9&'**>*r: satt< (x **** gaq ******>x x.Xrx: X as< The constructs
containing the original mouse VH or the humanized VH will in the following

Thetexh bB8%dspeenivesiplisfereedts deooHR&EhPyeimBravas deair dontprising to soluble
anti@&MOHE Mhhand BUM&Brface-associated antigen, and (iii) efficiently neutralize hIL2

bioactivity. Among the antibodies tested, only mAb 202 scored in all three assays and therefore
was considered a promising candidate according to the features defined above and was therefore

chosen as a starting point for subsequent experiments.

Example 2b: Determination of primary sequence of anti-hII2 antibody by sequencing:

Identification of sequences from the variable region of the heavy chain (“VH”) and the variable

region of the light chain (“VL)
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15 CI, C2, C3) and hHC (humanized heavy chain comprising a VH
containing mouse CDR regions within a human VH framework and human

Vﬁd,z%”%c%?for purposes of recom_blnant protein expres&oEcolf/E}gO% 1005194
umanized heavy chain, open readln% frames encoding the humanize

Dueypylask rabriahdi it me FRfSTSF HRATAMgeapisktypreed to identify

VH Were/elanaddnia@ssyitatles. vecias tRaurabl ekl edd00h GBICE M Wiired. These™
Immunother. 50, 141-50). 20 Example 2e: Humanization ofgggt chain
e

ffagﬁ%ﬁf?&?iéHWéeBeﬂo?mgﬂ%&l FEHRP & tﬁe%ﬁ%m QFipptide separation.
Subaheeatfor theihdéiaiguehsdptides bréef aanl gxqir esgiansyectas toniachiereposition and

light cha ising the original VL together with a h C
seahika WL BRI RS B S U PRReIon G 2 O VE and VL

protehinyguerveavy chain (see above). Again, as a second step, on the basis
of the original mouse VL the most closely related human VL framework

Exgﬁ%%’ggzcélg%ﬁ%lsfg?rt%?ﬁgeg fh_ﬁ'@[ﬁ%&BRﬁ&’ﬁ{ ®f %%Eﬁl@ﬁ&d%% yg'szions with known
WOr urned out To be the closest relative In sequence. A

mo is acid residues were different in the VL frameworks

A fRRMEED &"éﬁf‘i@%‘&? S@-tl?é‘]gecfﬁ@ﬁ‘aﬂ“@ QdLk4oldne-alighment beto %&W%equencing

a direct comparison between original mouse and 30 human 012/Jk4

desqrbetb ARk Wrigtalte RIseg dekEasSaFaing dhintsdisRsito MEid tfemhesized and

clorRetesnbeipeedugResmispRiaaieddycansasterishoMlomPustuse IgGl. Likewise, a _

DIVMT. KFMSTSVGDRVSVTCK
gen§(§£€§é%§%h61§%ﬂ%0% VLSwasCsyQ%glNzgdGlrll\(liJ%anYeg (?n}ga cér?%)?pﬁéls“xlon vector

pro Q@M EQSHBES LS AGYaDRYhEIR CRASE) NG &xprvsMhY QUISRGr AP Kddally allow

*kkkkk kkkkkkk "

e FRRE TG S PRt MR BN A b e ot =
abo¥i&. ABal/CpROPE/IA8690 BROT HEFEB06/005 18 0a2/3kd-1L2 mAb was detected in the
cell é’ﬁ%ﬁﬁ%ﬁ?@ﬁ%%l'&ﬁ?%ﬁ?@ﬁ%ggﬁ@%a%%ﬂgﬁgﬁéﬁ@ﬁbz02. The

constru_cf[s contalnlng t orlglna] mouse VL or t_ e humanlz_e
congpitfipnepeoforrsivitg fexEEIBA sspetitifel) referpsel 68 ¥ estehinmgea CTLL-2 cell

lineli9BLGHRINGPMPHSIDG RURRY SEAY LEARA, IHEpARe & kaRR@ Al hose of the parental
(humanized light chain comgnsmg a VL containing mouse CDR regions

mAGAH TR ARVL fRafneROTR AR Nt A CIIBPRISF OF BRe e VH and VI
regit2YNBiRaREPEAe ReR@@saion of the humanized light chain, open
reading frames encoding the humanized VL in combination with the
Exahu A domaziérlwtiwrga(r)?%ogeg‘iarglo a suitable vector (Raum T et al.
‘ other. 50, 141-50). Example 2e 1:
TheRetntitationoiimmzatioand o dube seoubnubsgsperifratirambhiotgical activity of an

antik?hgiogvﬁlg}ﬁe}%%fi%ﬂrﬁo {hlgi 98’?‘1@&1 Qﬁ%ﬂﬁﬂi@gm%@ F:?GEQQH% riﬂtg)fﬁﬁﬁ.sgf}{e latter aim

r success anization of both the heavy and the light chain ha

resubiean pedoiprdy; fekiflivassless likely to elicit an immune response when administered to a
human subject than its parent antibody, of non-human origin. Initially, an expression vector for a
chimeric heavy chain comprising the original mouse VH together with C1, C2 and C3 domains
of human IgG1 isotype was generated. After expression of the chimeric heavy chain, when
combined with the chimeric light chain (see below), the features of the original mouse mAb
could be reproduced (see below). The next logical step was to humanize the VH region. In order
to avoid changes in specificity, the CDR sequences remained unchanged. Therefore, on the basis
of the original mouse VH, the most closely related human VH framework sequence was
searched. Of all human VH frameworks, human framework 1-3/3-07/J6 was found to bear the

highest degree of homology to the original murine framework. Human framework 1-3/3-07/J6
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15 of the resulting humanized mAbs were tested in comparison to the
chimeric mAD, i.e. the antibody molecule containing fully murine variable

‘p&%@gﬁs@pce the chimeric mAb showed neutralization of #{21‘}%9568%5%9 .
or

comparable to the original mAb, it was used as a reference

was észb%ﬁhﬁ?eﬁ’ft@erp*e.rkéo%raméesqdﬁ%e«fo@%&ﬁﬁ&ﬁ%&ﬁeﬁdﬂ@ﬁ?c‘ﬁé. gameworks.

The WRESHGRDb S WIEHISIE At Gestianaipstion OERAR Colin(Haempplieshpratasal 1-3/3-07/16
as iden ?ﬁgcal to thes(g% sfection 20 procedure described in Example. Ib,

VH Sampt it (Ha e Sﬁ%‘f?é‘%été%? FRECERS DRI IR QiAT ARSI 5t een both
sequAiiers exprésated iy 29 3scatlskcomparable quantities of the different ntAb

versions in the cellular supernatants were verified by an anti-higG ELISA,

which was carried out as follows: 25 A 96-well ELISA plate (Nuns) was
VE_TreabatedANRRVESEC0VPafEHBFE TP ST6F HEANN AN GG KRARHARBART Y TYSPDTVRG
1-3 13D}/ 10Cepeysselic L 2ohoassrats4 . sEaThs vl sas orasire B thnEsseat Ty SPDTVRG

200 1 of PBS~k buffer; then 100 } of neat supernatants hamnvested irom« x « «««x«xx
v g gels QPE’:%%BQAQ&%%&JSEH%M&&%MMS&%JU%WO

we and incubated for 1 hour at 20C. A well was washed

1 3/33t| $Swith' 2661 %%W”ﬁff?&ﬁ%ﬁ%ﬁeﬁ%’é}%ﬁ% “TE Gtthe
goat 30 anfizHumdn 190G HRP-tonjlated mAD (Jackson > * **~
JTmnunoresearch) was added to the wells, 100 ul per well and incubated

for 1 ho rat OC Thg‘en the te wa shed tlmesw 0 e o
T G o R My o SOy P M o ovingtex
be rdapeHWI@lyswﬁ@trateolaBOCEKBCﬁﬁtmbsthate’jomﬁen(Rm:pesm@gnngusm,VH and human

Rede) f&ﬁ%@gﬂ&%&%ﬁ@&%’%&?&f&%ﬁ&&& ALl Hcgﬁ?cﬁléféi&%R regions

’ develope taining was measure ~tm 35 on a 96-we

wnhneaajbunemy&ﬁememswm@emﬁﬁa@é deian it spurnpzeD Qfeﬁ@@@édlaﬂt protein
exprisi &6 WRLPQGL28090 RS THRRZ Q961 004 Bl Ui fX PRIMENISized VH in

Antigen- blﬂdl%? of the various mAbs was tested by ELISA (see above).

compRatan it tréézgaé}%%&awes#e@ﬁpam&ﬁhdﬁ?@yaw&m@%qew a suitable

vect8BARRGAT NG F IRl dizrtionphihe bioactivihewas, analyssed by ELISA
and a CTLL-2 proliferation assay, respectively (see Example 2a above for

detailed ex erlmental rotocals). In the ELISA experiment, increasing
Exampie l)e' ﬁ 49 Plieht Qn ? e for increased amounts of mAb binding
Huntarih @caintige petfothe Carale goprbtiterattoap aissaly, dasnebgina fivo fesdenieavy chain.
its will i for.an in f Gl
VL
Inb %ft 2}9{ F r&#gdélayg &3P f(?rna cﬁ{%?e%‘?c I?%H‘Q) AiR 58 E%a!ﬁere%/ﬁa(l mouse

alive) ce lular 10 supernatants containi
togethatb Wishsio risiwene Chndainied foree\eameraids @@ﬁc@ﬁtpéueﬁerbyoawpresmon with the

chinfik AIY Qﬁ%hm&%f%@%)e)&%eé%m@&;ﬁg {Rphefelowise SXREURERE mouse VL

The results of a representative experiment are shown in FI%?]. Here, both

the p9iitRRbNESIAEE e MIcT2maHRTki searart eraremidess MhilzdcPRs were
retaif@@VBGRANY BITEhfle sG] 0214 turned out to be the closest relative in sequence. A total

of 22 amino acid residues were different in the VL frameworks between the mouse VL and

human O12/Jk4. The alignment below shows a direct comparison between original mouse and
human O12/Jk4 frameworks; original CDR sequences are underlined, amino acid identity

between both sequences is indicated by an asterisk.

VL_mouse DIVMTQSQKFMSTSVGDRVSVTCKASONVETNVEGRYQQKPGQSPKALIYSASFRYS
012/Jk4 DIQMTQSPSSLSASVGDRVTITCKASQNVGTNVGWYQQKPGKAPKLLIYSASFRYS
*k kK kk * kkkkkk  hhkkkkkkkhkhkkdkhkhkAhE  *k KARKKKEA KKK

VL_mouse GVPDRFTGSGSGTDFSLTISNVKSEDLAEYFCQQYYTYPYTFGGGTKLEIK
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chimeric light chain) show comparable binding to hiL2 antigen. The results

from the CTLL-2 15 assay (Fig. 2) show that hLH+hHC does not lead to

any detectable neutralization of hIL2 bioactivity because detected

VO GPEYLEISEL is not different from the control SN. In contrast,P‘((SE/IE!lj}r?ﬁfé?05194

012{dltices tHY PRIRERI GG CElE- a8 VitferiC By d T REE T CCCTKVELK

concentratioh-dépettderit reduction in*fltiorestence: *Appticatior of the two

individual chains cLC or hHC in this assay had no impact on
ThelibseRe bsentreel ssiyaihdateRetahen) kach gt PRIRL N2 llowing text

representative experiment shown in Fig. 2 represents the mean result of
be apTRiAR S ARPIES. Phes <ufEome 3%’& HAsEOBRHSRE QuMfNTiZey and human
Ckappdphigl ilkabla:hlightehaighhenyy: deaiprismiganindingdNgbiralizatioCDR regions

" hLC I%HC + '\%%HHC + lJ(r 2 'Lhese results ?elgnonstrate that despite . t protei
Wi %%éﬁngu%arslolu le"ah ?&é)ﬁ aﬁBear%r?lacﬁ {6 bR different etralizaton 18 1ost o protem
expassonn gt bGnsniged igth theihuepanizedihg dianctama@tiagtthtHeimanized VL in
onclusion.is that h ization o i . ] i [

cor R e R A e B . o0
Cangzgibnmtniglinpaimegrarwids 130-Miroduced, humanization of the VL

framework of cLC was performed in different segments, changing only a
Exad@e Jramework aligdime Akl amewaskdegion hdramenwatdegion.a S regions;
framework region 3) rather than all three frameworks at a time from

4E 5 [T QA VS LORNE ATRIBISTRIFOD @5399006/005194
Afr@lkeviateinamenslduET vas devrlopathdand vl ke dsedpseinheiowned, features
in designating these humanization variants. Accor.diné; to tgis . e th
Of iSET G EHTRE CaBIOTCHETS SRS EU I RAE T pILES GRURsRYL>: 1o the
antidadh pbibeufy sicitesai fita fodwearkrieg icnmile 2emndids Viiereiththehfirsiric mAb showed
osition of triplet designates the nature of framework region 1., secon

e AT o e ekl B LA Aork e S Merence for
theshexthamhpositiGaiof tectiptesidesigriatesibedinatieevof drahrieghbdhsagiorere used for

tran%ifﬁﬁrcgﬁ?zm ni}ﬂ'\’U}"" W%lglg]ﬂ'gﬁ@‘% IQHFB%}J@[“%@%&Q@P td mleatransfection

that is otherwise of murine origin, whereas "MHM" indicates that only )
progesivreviserribedidn Brampimah, wiceps ket in SRRV SIiefarads 48 byvo plasmids
simIHHRSueRgIn. 10 The features of the different human/mouse hybrid VL
domains were analyzed with respect to their effects. Again, binding of

hiL2 antigen and neutralization of 11-2 bjoactivity were analysed b; .
Al FPReERIOn T 8! 5 ERIRATRGIF &&gag}??éé’;k TOMTF R g in the celuler
supakva foreetatfdcexyetimnmantal g aoIds)whidhe &l d SA @kparanriiows:

incregsi sorbance units are indicative of ingr mounts.of m .
AR TSIGR Dta S MBS, DETETTS SRS PR e
mAb (Abcam LTD), 100 pl per well, 12 hours at 4°C. Each well was washed 3 times with 200 ul

SIS

of PBS-T buffer, then 100 ul of neat supernatants harvested from 293 cells and serial dilution of
supernatants in medium were filled into each well and incubated for 1 hour at 20°C. Again, each
well was washed 3 times with 200 ul of PBS-T buffer. A 1:1,000 dilution in PBS-TB of the goat
anti-human IgG HRP-conjugated mAb (Jackson Immunoresearch) was added to the wells, 100
ul per well and incubated for 1 hour at 20°C. Then the plate was washed 3 times with 200 ul per
well PBS-T. Antibody binding to hlgG finally was quantified by incubation with the HRP
substrate: 100 pl ABTS substrate buffer (Roche Diagnostics, ABTS tablets) and the plate
incubated for 5 to 10 minutes until green dye developed. The staining was measured at 405 nm

on a 96-well plate reader. Only supematants with comparable quantities of mAb were used for
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15 increasing fluorescence units are indicative of an increased number of
metabolically active (- alive) cells. All cellular supernatants ("SN")

wa9kainngdhe different mAb versions were controlled for “W@Fﬂﬂ%@mosw 4

concentrations using an anti-hlgG ELISA before they were subjected to

all BRORSI1BR R epERimetéisens DR dingwrl i resiats mBiPs V@ﬁrégﬁmawew% (see
abog®mparative experiment. Here, it can be seen that all human/mouse

hybrid VL versions show 20 comparable binding to hiL2 antigen when

mblned hHC. The resylts of the, CTLL-2 assa 4) show that

TS o 15 RIS B 1 0 Do LG e oG QU AntEen 81d regerding
neufframavoorkdy iE2rhinasividH M&hh&@l@lwmbycﬁbﬁg’e tine aUATDEL. Of Wvidgeration assay,
resp%gu%eq nzge%regxtep Tch t':Z% ?yov%aﬁpr 11@8 in 1%;% r%F{ esl%%ag In the ELISA

experi ment shown represents t e meah e samples
equrnaenésm@se@mwémls,@esntﬁo‘édlmxs@m@ednm%m@mozsﬁabmb binding
to }ﬁLligl%ﬁ%l ain heayy %@@@&W&'ﬁ%ﬂ%’é&%}”ﬁl&%ﬁgﬂc FMMM&NJMS will be

MH HHC + + HMH HHC + + These expenments show quite

indigfgixAy feratiRatieifistd 2raery pldateiahmiealiihathae ornatire niallsisAll cellular

sup&anahle efneufrabizingile? HOasiW A6 delailedeeMpaRisoNeaf for even mAb
mouse and 30 human sngrﬁences of framework 2 reveals that these

CO“%%H’L%‘HB%%&%%H HecE EhRS BRiRe. theg WS sosFisb kvt following experiments.
TheH@MEPBD%AQQMMaﬁp;e@ﬂpaﬂmememou&evﬁﬁarﬁemrklz CHRPIises thémbinations

M ORI A0 R N e BERES TORTATE A ARG, P (oL.C
= cmpmmesxgia\mxmmmndmhnmdaﬁie bliadty;i; 5 El@mplegZe. ThPeesultaffomahe CTLL-2
assagIn d%r(j:] %%%W ng %iﬁg%%%g &&'WJ@W&‘Q&&‘( t&Y%lféaHQQtrz%zanon of hiL2

neutralization proli feratlon assay and a target gene
bioggigiittidreemsaydvicadedefmmmesseheghisr aot tiderenhifiomcibicchanigels ON. In contrast,

cLEOMMEOMR,ALE rcishypdn Eﬁf'i‘i‘ﬁﬁﬁ Riqvid %lﬁéﬁ?%ﬂﬁzfﬂ%“&%aﬂranon dependent

additional set of experiments Wasé%grformed To this end, the

redyFRTS B JRRVEERATnAPRNIER HOS B Hae 020 dpdivighab et HE o ifhihis assay had

no efactOchheyfeatgpsaéihecees WiRgvaARawithote eGP thedainding @bint in the
soluble antigen and the neutralization of IL2 act|V|ty W re aI zed bX les. Th
TePTESREN K R TS BT ﬂ&n%é%%ﬁs%%ﬁﬁ &y (e B jesamples. The

resultb@feHor Wejaiteaceispé tragntalprotatols)abie the ELISA

Table 1
light chain heavy chain antigen binding Neutralization
hLC HHC + -
cLC HHC + +

These results demonstrate that despite binding to soluble antigen appears not to be different
neutralization is lost as soon as hLC is used with the humanized heavy chain variant. The

conclusion is that humanization of VL entailed some functional impairment for the mAb.

In order to determine where, i.e. within which framework region, this impairment was
introduced, humanization of the VL framework of cLC was performed in different segments,
changing only a single framework at a time (i.e. framework region 1, framework region 2 or

framework region 3) rather than all three frameworks at a time from mouse to human. An
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experiment, increasing absorbance units are indicative of increased
amounts of mAb binding to 15 hIL2 antigen. In the CTLL-2 proliferation

V@g%&;/i{ggﬁ;&psing fluorescence units are indicative of an inc 006/005194
number of metabolically active (- alive) cells. All cellular SN containing the

abbgifiatehnRipgnversis s ayaley elonadiaefifonlleorss dniXBcadhrdeniraticles ggating these
hurBRi2t6R 9% ESA Lsarg themwersaikiscied dadbe dpllamiBGers are used to create

experiments. Fig. 5 shows results from a representative experiment. As

rip g ERe 8 819 1SBRT 0 5 SO FRHE Bhc 20 KAPHOR AR e first position

of $hBowseMpasiahiebingingdaklled artigenorkhe:&di L2 assay (bigitfn of the triplet
shows that QSKPL+h}IC does not lead to any detectable neutralization of

s D AR B EOE MR TR o PEL DR, Pt P e Brm g rates the

natute i dfaaNwitric oetias 3 K P KdnipitC FeRlide svthdnimdibee ohliving freftswork region
. as eyvident by a mAb concentration.dependent r. tion in fluorescence.

i R S G L LR A R R Ry mamon

regirep? esdntsahevineersicink ypdidategsam plas! 2BeTdiaresnitongithe assays
described are summarized in Table 3. Table 3: light chain heavy chain

rheaﬁgﬁﬁé‘sb&@‘iﬂ@d’i‘ﬁé&%ﬁ!%ﬂ%ﬂ%&bﬁ%ﬁ "El_'\m-@efggﬁ%lﬂjve%ﬂyzed with respect to
hLCK-APKA HHC + + This shows th d

, HHC + /s tha ansmgle,anjnno acid residue ,
theifoeffred id-sainsrhméing A Mdermsemrpdmanraaéerrafizes pigactivity were analysed
by Bigaativity: thealaning-resideoln 1his,posifen;Werived FRIMUSE above for detailed
framework 2, permits neutralization, the leucine residue, derived from = |
eXPRRRARA BIRERRIN 21 dBeS HirA KRB0 eI 8896 BETTRBSDUBIBOY Fdgdicative of
incrEaRm pig Suletef minelicsiefitiae thade dfnautralization 10 Ha follgedligration assay,
. the.terrﬁg'Anti-lLZ" denotes a umanizsd anti-1L2 gntibo% cotggr's}%q.a v active (=
P A B VG SeLBER 58 VBTN 18 SECHRS NG 2ctive
alive) (itedll. canh peédintua Mbdmegion (VENIn cminoisgidhse difémestasadt gutsions were
in SEQJD NO: 7) and,a heavy chain comprising an.ami id.se e
cnfTEOR MR AT SR RS NP SISO e v
subjzeiddsdquihrcdadlyverouripeSEOUD NG: 8). Sheery/Lilef Aeitlis2 feomprisespresentative
con%@ﬁﬁm@&dﬁgmnm%&eﬁ%é? KAsas %Igfpﬁm%ﬁ@e%ﬂﬁlwgev%rsions show

0 It was desired to better understand the mode of neutralization of hiL2
conpprApls- pInding dothid-& ARt SRIEFRASATBIRSF HEHIR e dh6 Sl fghe CTLL-2 assay

(Figlaleoof hindiagelibisddaramtheenabane conpeaeptsAfidne BRL framework 2
receptor and, on the other hand, to Anti-IL2. Since NKL cells re%%rj]ire IL2

is TG UAY AR B RS R e EUEBREE RS HE R GFESS A RE RigytsiTo! SN- Bach
datd qeepian fafel kebrés EALES cexpesiiment wiasvpearfdiiped agoesding fhetieean of duplicate

sam%ﬁgsqeﬂyer(ragsults of the assays described are summarized in Table 2:

Table 2:
light chain heavy chain antigen binding Neutralization
HMM HHC + +
MHM HHC + -
MMH HHC + +
HMH HHC + +

These experiments show quite clearly that framework 2 of the VL determines whether or not the
mAb is capable of neutralizing IL2 bioactivity. A more detailed comparison of mouse and

human sequences of framework 2 reveals that these sequences differ in three amino acids.
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detailed above. Briefly, the cells were incubated with a mixture of the
anti-hlL2 mAb and a species-specific secondary detection antibody

v&d)fgmifgg(,g'ghe secondary antibody was conjugated to a flugieseetiolah8los
Pe‘fj§ Léarf orescenc was morgeored |nthe resence and absence of hiL2

5.1 8% SW%VZ;OQ% fiERER S c a?ﬁ?%e?@%‘&rr?ébdoiﬁ%eme QSPKA,
wheaghd m@&éb@qmmgtmhwh@tbmeacmnrdeﬁmblraeuiaatieﬂaﬁwgalsetween human
and €9 U|red fort aVeef ects o rve flrs scenario the premix was

incubated with or with %‘FO m|n hen NKL cells were added.

CeIIuIar fluorescence was observed ina hIL2 dependent fashion. In a
avask\séthierogsthpthih fk@rfor G 2: Evaluation

o %%t%ﬁ%%@;%ﬁ&ﬁ%rﬁ%ﬁ% % &fé'y@myge%aﬁ@&awassay

opserved in a -aependent rfasnion Se experim
To dstarming, Whitheh bhéniecrsmineoagidnchanssih @Ry reemistare adt firthen, terms of
proviitd i Rewharassaaisted Wit sw§ap<s@%mﬁigh&et@@%e%%at%%ms end, the

These results demonstrate that the epitope of hiL2 bound
MOUAHHST bRt S Rt OB O AtsotEeranddiiad lané%%bbgmauy .
from the epitope of hiL2 bound by the hIL2 receptor. This mode of

The NRuitidz afomdSBOIRNE N B9 mahi&mm&e&dhmer&uﬁm&@&i%mw Langen and the

be ac plished b b|nd|n eri le or
e g IOP S B SR i SPRay ST TS b iy raton ssay,
respbuﬁdnig dventibetvgenal L avid fontidéZriiay adreriplace leifhetobattorelar the ELISA
expﬁfgurg) \%{] nglg%gg%[ 0&39& ml%c O thébet\él%gtl‘l VQIC%E 1? nda[sh% hilg receP 4 3%indin0 to
in eithér case, n utra ization 0 |oact|V|ty of hil 2% effected. B =
hmzmapeléndheo%lrha%/p@xW@mwaza@gmamg/ﬂmmm@sm@m are indicative of

an Mb‘?é@i@&emgﬁ%mﬂm%ﬁ@'f%ﬁ%@{wé ?JSQI%?%?SmAnec@HSM' tgﬁ t&ﬁltammo the

two relevant binding events - formation of the complex between hIL2 and
dlffqﬁmlérfb?éépsﬁéwawm@ EORTIRsAERVSEATHIIA B KAV AEURIODORK R anti-higG ELISA

befoBHMiHEINQRLS!Yub;j Heatiould bR neteskibat SushmeiRdengneutializaliossaRs from a

observed for Anti-IL2 stands in sharp contrast to other known modes of

TP St AR SR tHeSe SABPE BB DBy ¥ Heuftalizing i igatid L thHC and
KARKABOHCatc @ thenpgablt ieneptoroaifl ansageeh thasamiel 1D suah @ig. 6) shows that
a scenarjo, it is not |bIe r.the tern omplex bet
Qsﬁgn@ﬁ% rec?:gp do%san %é% tral?lﬁalrr%auan %lgand) ?{r%lg) gﬁg i %t\?lecause detected
fluorgpressehdiffeffentty, fiewsubh eoounl/8htidnabnese Kﬁf@ine@ﬁrmzadms the number
of hl}%“&mlé%té?/?d%wa%E&@%Q&%ﬁ%&'&&'&gﬁ@?ﬁ’& %X"Q"ﬁ&&%é&ﬁ@é’ Each data

is still " in soluble form, and so that formation of a complex between ligand
poingythg aprIcesaEasts %pmaaewwsleﬁagné@mewgt&j@smnﬁ identigass samples.
The PRIHL- 3 AtEhRAYMRECRBHAralkillgrhamphomaagll sline NKL In this

example, the specificity of Anti-1L2 binding to cell surface associated hlL2

Tab l\g%? studied.
light chain heavy chain antigen binding neutralization
hL.C HHC +
hI.C_QSPKL HHC + -
hLC_KAPKA HHC + +

This shows that a single amino acid residue located in VL framework 2 defines if the mAb

neutralizes IL2 bioactivity: the alanine residue in this position, derived from mouse framework 2,

permits neutralization, the leucine residue, derived from human framework 2, does not.
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The Anti-IL2 parent Ab (mAb202) showed strictly IL2-dependent binding to
the cell surface of NKL cells. This particular feature therefore had to be
weRbrneskdar Anti-11-2. 20 NKL cells were deprived of hiL2 ffree b ieis194
to the experiment. Anti-IL2 or a human IgGl isotype control antibody were
incubated in the absence or presence of a 2-fold molar excess of hIL2 at

Exarife fOrb&epininbhpieInpetinedvvesewettitadanadded to NKL cells (105

cells per sample) apd further incubated for 30 min onJce. Subsequently, .
In thg, 88%%93@3\}\%2%e%%fggte%ﬁe/teeﬁ/aa(gﬁgnﬁ ?fﬁ%drggclgr@eﬁfgée %%%é)énaptr%mc' a light
chaifRtdpiisarn lGudéteetinhsantiod pysasaddedE Qoo WEY Hyiisalibatipnidmg 2 VL
e gio?’rP v{f?t'}qao nalnqieﬂoA%{flclin éhge%gélss\l\éeg%xw by E %B%Be’?)sm gcf}gacif%?c}ﬁﬁ&gmprising
2halysid o stlialy cell-associated fluorescen e. As expected, in the ‘
an aalsencd efhitrRers sitynificadtse A ciAéidtil spsapesias ¥k region with an

amir(lj e&%ﬁ%%%?xe%@e\%ﬂge? gn?{n'%@blﬁ ﬂ@%%ﬂé@%ﬁ'&%ﬁ& i&)'n]rgri&%gtthe amino acid
plot). In the presence of hiL2, cell associated fluorescence with the
sequenntrKAMtibodysid lained ahgEe Rk 1 fightplot, shaded peak). In
contrast, incubation with hiL2 and Anti-IL2 resulted in a substantial
increase in fluorescence (Fig. 10, right plot, black-outlined peak), . :
It Widcleaiive tﬁf@é@éiﬂ&‘i@é‘-ﬁ@p%ﬁd’éﬁ‘iebﬂﬁaﬁﬁ‘é@fzﬂ\%‘?ﬂ SR il o this end.
experitHsnith e akilipé iR recaunizeussll surianerassagiatan 3 HlI2was on the one hand,
conserved in Antji-E2. This experiment prqvided eyide that Anti-I1L2 not
comgRR BN DS BT P BRI ol Mbizes L2 i
solution, but also recognizes hIL2 that is associated with one or several of
Sindts NECeptils capron &hts fGonsequénily chnl Becanfeansbtiatethish Apllis|idR express a
nd the IL.2 receptar, campoRent(s).in A.nO0 RGNS JaSRion R EXe Ml roced
fumgl:o,&ar{l{t]ifﬁfipé rr(%% es? 1 I%zrtkg‘ggegné@ﬁ%?ggq%uﬁm of CDY24 cell %'urface%roce e
detadirprelsion BricfYLthe ewlis Wakonngasatitionimrr 1o, b pptohdbfismAb and a

spe&é?—lg;%atﬁca_‘@g&ma@?u@@&%hs%ﬁﬁgdfxmﬁ%%ﬂq’}?f GRL24 (MR, antibody was
alpha) (Puri, R. K., et al. (1990). Immunology 70, 492). Consequently,
conjagatedotech < erehratnteas éc LRHEITHRTF eRsi Bt APR RS o i Presence and
absdREQUIIL L0 thyiaAlns |2 stisneiue T hgretaientA i dhaiotay cioteniydimit to address
IL2 mediated proliferation but also affect CD 124 expre f?ior&.éTchteczé gk%iésewe 4
the AuoiipRafsV BEFIT-3 LI O& & QIHDFEAAN I 4B S e S RILE for 12°h ’
prior to the experiment and then stimulated with 0.5 ng/ml hiL2 for 5 It in .
In dHepresante dleahsaticerat titratee ed Svikhtbil\itbontdhtations0 @ix2hen NKL cells
werexgcgg%?lo e}%yglrs e 2R S%?a% o fe?\% ﬂ(‘%‘%&éﬂﬁ%‘éﬁék&of&&%{ﬂp% a second
faséfed c Jl-SpECIlFIC antll%ody. e mean fluorescence intensities
scemtete &L welle Wiottadubated svifleaiffetenit A1 {7 38rrbnihsidhs pregux was added.

Agatt QPR SAUBIER WD PR IS LiMERRIL 2-dependent fashion.

These experiments demonstrate that hIL2, when bound to Anti-IL2, can still bind to its receptor

and further, that hIL2 when associated with its receptor can still interact with Anti-IL2.

These results demonstrate that the epitope of hIL2 bound by Anti-IL2generated as described
above is distinct — at least partially — from the epitope of hIL2 bound by the hIL2 receptor. This
mode of neutralization is noteworthy in that it implies that neutralization of hIL2 may be
accomplished by binding this molecule in either its soluble or its receptor-bound form. Seen
chronologically, then, this means that the binding event between hIL2 and Anti-IL.2may take
place either before or following formation of the complex between hIL2 and the hIL2-receptor;

in either case, neutralization of the bioactivity of hIL2 is effected. By extrapolation one may
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fluorescence values recorded in the absence of Anti-IL2 (Fig. 11, filled
diamond) or in the absence of IL2 (Fig. 11, filled triangle) were included
Wﬁ@?/ﬁ%@op‘s evident from Fig. 11, Anti 20 IL2 reduced CD /EP 006/005194
expression in a dose-dependent fashion; the IC50 computed from thi
therefosa pswale dparawTalyiomix aloe1e5TRe crhissthelavenn g tHha murn_gvant binding

evelOLORMHAMIBED PIRETRSBHNN Vel ddd nfi cellsdbHiialsR Qiher Urd-dependsik between
cellular reg;)aa nses, such as CD124 expression. Example 6: Anti-11.2
I

hIL%gadifietin oa@%?%ﬁﬁm&% duetion downstream of the IL2R 25

This experiment was performed to further rule out the possibility that
It shdntiIb woediates é’l&:kﬁﬁfmﬁ&%\f hbuZ-depasdent aakHan r@sp&m&aimmﬂs in sharp
cont Q/Ss?meth%;{ oxm meche Oés d go confir hE the mec nlsra t

Kititft S'B&4SR9E ‘ﬁ.ij}ﬂy gpedt orﬁw i BrvaHcEigha P oRe &y @ neutralizing
antlﬁ@ndrmpadmvaymﬁArgmmlgrdnepmo%eaqmd eelluthe emanidofsuch a conventional

d ted cel Si 8ds the tyrosine pho hor lati |.on the

seer o i A 0 SRS RS BT Y lnsepror ane
neutaﬁttitm@MémF?si)tﬂ@ﬂ‘yetp@mkﬁesr%mh<h§f¢t_eﬁllfnggsr0|bart¢arkyentlonal mode of
neut?é’x%%ﬁ'Q%&%'%%E%%WH@@?AQW&Y&%%B 4 HWI?[ %%d%/wgé the ligand is still

(Hemmann; U., et al. (1996) ol Chem’271, 12999; Stahl; N., et al.
in spjggs) faspiefed ss7thaz gz ef 200BRDIBEYe P EST ERah erso b gaud -receptor is
prechiReefore, Anti-IL2 was tested regarding its effects on IL2- and IL6-driven

tyrosine phosphorylation of STAT3. Peripheral blood lymphocytes were

isolated from fresh donor blood, incubated at 2 x 106 cells/ml,

prestimulated 48 h with lectin and then allowed to rest in medium for 24 h
Exapijsie th sliovdigiionieoebmdiascothentbinaiatent Witk saths@bing killer ivmphoma cell
lin ggﬁientrations of IL2 or 5 IL6/sIL6Ra without mADb or in the presence of

=1L2 or an isotype control monoclonal antibody for 15 minutes,

In titpkewinges dpasatianofcyfoplasihicendiagtoe S DSRAGEdlaeed hIL2 was studied.
The mﬁﬁﬁﬂ A%H”A%?H{iﬁﬁ) é‘h g’/é’d%?d@t“f? ﬁ,gat#%g %R‘IE'(?]H&%? %t%‘egcell surface of

using a STAT3 tyrosine phosphorylation=specific anti (Fig. 12, upper
NKIpgplds) Thes @@mﬁ@l%rfmﬁﬁa@ﬁa@ﬁ@rméuF@bacw&mcté@alx%mﬂté protein

was also performed (Fig. 12, lower panel). The electrophoretic 10 mobility

of standard proteins is indicated on the left of each panel in Fig. 12. Both
NKI ool o Aree A5 Er oy nh &S d c HIfu FPRIBS e HRES M Atbran 1861
1sot}qfe&-56ﬂ:@ lﬂitlb@c@b&@ﬂcﬁx@{bétﬁﬂ'ﬂ;&@:@sé:&daﬂgﬁegeaﬂdG’fﬂe}%‘ﬁd]mm’ar excess of

ane ersus Anti-IL2 therefores ecifica TA
L4 b 218 oIt AREFIT SETAETE FP el 8 geeLs (10” cels per
Samptﬂ)']LdMIOﬁu(ﬂﬁtg Idenes dovedSusb). dinese. d%mbaequnytrale thells were washed

L2 is;hi S f rin rfe [o] does

e e A e A O A AR s sadea
follasyederit c}q@b@mneffvéciﬁ.@xmm@ 7ATHe Hificeedly ofAnticisedraand then subjected to

FAC3GIAYNAR ferantialy AlealRlYetdd25 20 expression levels

As expected, in the absence of hIL2, no significant cell-associated fluorescence was detectable
with either Anti-IL2 or the control antibody (Fig. 10, left plot). In the presence of h1L2, cell
associated fluorescence with the control antibody was unchanged (Fig. 10, right plot, shaded
peak). In contrast, incubation with hIL2 and Anti-IL2 résulted in a substantial increase in
fluorescence (Fig. 10, right plot, black-outlined peak), indicative of specific IL2-dependent
binding of Anti-IL2 to the cell surface. Thus, the ability to recognize cell surface- associated

hIL2 was conserved in Anti-IL2. This experiment provided evidence that Anti-IL2 not only

29



10

15

20

25

30

The inhibitory activity of Daclizumab, a humanized anti-CD25 m_Ab, was

compared side-by-side to that of Anti-IL2 and an isotype control antibody

in a proliferation assay using the IL2- dependent cell line N {Fﬁgl %)0 25

WPoThves Fggte the effect of CD25 cell surface expression Ieve‘s/on ﬁge b _

recogihifoition-dfnLsRlintucht sl protgaizasdiby tbithe esaeiaie srtbasrArsetsal of its
rece P GRIFDNEGKE DORS AR for JaWrOksJiBdayeh ARIE3SIAROME B 25 receptor

and both cell populations sfudied side-by-side in this experiment. The
comppriem (3D 5 AP UREH Y HAD®R0rting did not interfere with the binding of

IL2 or Daclizumab to CD25 (data not shown). Immediately after sorting, a

clear distinction of CD25 ' 30 and CD25h"" population possible b
ExampisS: Antia L3, abrogates Ikl dependent uporegulation af (L4 ccll sy
exp FQONR 98, dgading el D25 expression levels comparable to the

population prigr to sorti his jmplies that the results obtained in this
FolIBSEER, G HEHEE: e S pr At 3L N e Py U FeBu e el surface
expleeptatidnSTorhe(Ihitid pripse) b{unot Ror e letteal pHages) ofiimiginology 70, 492).
experime eyefare, differences to.be o rding inhibitionafi,, TL-
CorS Ao B LM 2000 LB BT EoD 0 COe e AL o trough
4 viD st 2 atroairsp drivets OB2 BinaingC DS Hghgdp liksiioRs aredigifé diglideration but
t e Sxpression levels; still a clear trend indicating
alsod%#g%ggﬁﬁaﬁ%g%?%gbehdence of Daclizumab and Anti-IL2 efficacy can be
deduced from these data. The NKL cells were starved for 16 hours in
To REERALLIN QELhe expermanishystburinginihie-{eaedaresivm.2ARE Wek prior to the

final 5 assay volume of 200 pl was applied which included: 1 x 104 NKL .
XD G PR SAON Rkl L Broftiidl R apER R ooence of iraed

AntdifferehranesivraGmtibpdigsatifiated congentsations. Wil BAGHlesalysis using a
were prepar %I(Qég icate. Incubatign af the respective mixtures took

e e

plottievdbubnigedidfakAntiat Aasmengaificielfii gn e opedizatigpsofith black line); mean

IL2-mediated proliferation. ¢, to jZ 'I;]'th' ASiond in th
o BE RS ROUSH ARSI 1 55 ity o
abséevelst ThA(B5" hndlleDeBhylplRicteins tHeddsverobtaliiety Wikt RAm g 11, Ant-

L2 "HRuESs el %}9&919;1 aneg anQthepeHasantasinthacuryes QhRIREtrom this assay

with Daclizumab show a clear difference in CD25 compared to CD25h’h . on of
wasNRPr@EIRaTHSiddtyle duhtFEERaAREdRBIS et B (Big DPsPN affisiargliferation o
cTihis expetimensmadac inept avidemaearthapefieg ey of Halizamalprésston.

not Anti-IL2 is dependent on CD25 levels. Example 8: Impact of Anti-IL2

or Daclizumab on IL2-dependent proliferation of primary human NK cells
Exa#2pN0é onhtprimanediftelthy bldaisolrisiian Nnsdis ttem drolifgraneniof the IL2R

Thif S ASTeRn WS S%@&%H?pggﬁ@rh SRS L SRSV RN AbHIONQhiates its

L profiferation o ‘ .
effects on hIL2-dependent cellular responses in part by some cytotoxic mechanism, and to

confirm that the mechanism of Anti-IL2 action is highly specific for hIL2- driven signals but
does not affect related pathways. Among the most rapid cellular events of IL2-mediated cellular
signals is the tyrosine phosphorylation of the transcription factor STAT3 (Leonard, W. J. 2000.
IL2 Family Cytokines and their Receptors). Other cytokines, such as IL-6, trigger partially

- overlapping cellular signalling pathways, which also involve STAT3 (Hemmann, U., et al.

(1996). J Biol Chem 271, 12999; Stahl, N, et al. (1995). Science 267, 1349).
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isolated human NK cells was studied. The cells were obtained by negative
isolation from donor blood and incubated with hIL2 (5.5 25 ng/ml) in the
V%%%%?&&% absence of titrated Anti-1L2 or Daclizumab. A C?Htﬂﬂpzo /005194
antibody was only applied at the highest concentration; another control
ThepwdyperonmBa withceltstid thregadsence oéffe2tandrarififodyny/ idhie deen tyrosine
ifi ' atth a - k
P o oL e h e S B Pl A SR SR gy gonor blood

incubpsiraRAX HOmemlam cairsimtreddSehimishievinhenigismilinged to rest in medium
for SPRGHBFALRE. PERIIRT IR {5.30:Rssentialldimitad g&’f&%d@’%ﬁ&%ﬁg{%%g of IL2 or

in the absence of IL2 indicative of Anti-IL2 affecting all IL2-responsive

ILO/RIEERCe N BratieRtAR tATs sty PIRsersstieis A B2 uph a3 iRty ysisomsdol monoclonal
anti6teetief [@Uﬁhr{%k{c?‘alméugﬁ)aw%e%%UB&QHW %}I{xaa(a&o%}pf%-PAGE, the

cells was affected by the presence of this antibody (Fig. 14). To farther .
phospbesrigues ﬁﬁ?guﬁrﬂaﬁ.%,f%ﬁg R riies bydnasas b weieiHongcred AT3 tyrosine

phospHdngdhencgrumeekinsbBRiB With tbgeanaantinediRs:enbabepaable loading, a
blot O ZOO%ZSf 0 PCT/EP20061005194 11% of total NK cells from the _
Ot fShdP Eh A ACqRAPATTCES Y AP REEGBATith'& mhaxilAtifs 8Anghy Hieafigegophoretic

motdliopdbs2dan gaytAinCnrisdtanddyofnashift isptatacbbicidal B gram all

donors were devoid of detectable CD25 expression and similar levels and

kinetics of CD25 expression were found with NK cells from all donors
Botlahalyzed [ddistmotshiowryeTthiscekplatdedtivky DactingmbbsphooyildimhidfitSTAT3 in

I I _only afracyo I 9. 14) =) i we :

R S Lt e e AL

thergfpre apecificnlhnaifsts SAME ohapsbroRimsrbyydri aaforVL 2 Hidwalasisnitbut not after
IL6 RiavideR Steng indigatian shat-antisiZhut aghDackizHmak iscanalletd is highly

interference with 11-2-mediated signals through the intermediate affinity

sPeqiifis {OCepFEsEREs2YEH 145-ZiRielogh deft e pes 2ot R at insaraggfated by other
factéatadt does Raglimummsess b2ddenspsest reeage of IFN-gamma by NI

cells Besides proliferation, a typical and rapid response of primary NK

cells to cytokine stimulation is the release of IFN-gamma. The release of
Exathellaftet ivad ficaag uifetnti-Al {2 rhé Dexheniments dsfféfedtpindéfet ed botOD25

nti-1L.2 and Daclizumab. In this assay, freshly isolated human NK cells

= és%ﬁo’k%eve Ated with a cocktail comprising hiL2 (5.5 ng/ml), hILI2 (5
The pejtrhijcar @iVt Prphalmeiy gdrimpatficient FFBAictidyb andsredeasecdfside-by-side
to uk'il\'aqamm-%@’ gﬂ@sgncg!ﬁyg@%&ﬁx%?tﬁﬁgggﬁﬁﬁd ﬁ@%h!ﬁ%m’i&c'&%kﬁ?%ﬁmg the IL2-

and an isotype control 20 antibody on MN-gamma release within the first
depegenitsHmsREA- Wege Edmpared. Both Anti- 11-2 and Daclizumab
reduced expression of IFN-gamma in a dose-dependent fashion, whereas

To investigate the effect of CD25 cell surface expression levels on the inhibition of IL2-induced
cell proliferation by either Anti-IL2 or Daclizumab, NKL cells were FACS-sorted for low or
high level expression of CD25 and both cell populations studied side-by-side in this experiment.
The anti-CD25 mAb used for FACS sorting did not interfere with the binding of IL2 or
Daclizumab to CD25 (data not shown). Immediately after sorting, a clear distinction of CD25""
and CD25Men populations was possible by FACS, in the course of the five-day experimeht the
two populations would converge, leading to CD25 expression levels comparable to the
population prior to sorting. This implies that the results obtained in this assay only reflect clearly
separated CD25"" versus CD25™" populations for the initial phase but not for the later phases of

this experiment. Therefore, differences to be observed regarding inhibition of proliferation by
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the control antibody had no effect (Fig. 15). Anti-1L2 was a more potent
inhibitor of IFN-gamma release, scoring an IC50 of approximately 1.3 x
0-1 as compared to approximately 1.1 x 10-9 M for D
W]E 200& }}‘Bﬁn contrast to the experlment descrlbed in the reV|g}lljlfsﬁél}(?&la&r)?{0?5U4

Antaansomaasémwmmp@ngn@ma e 4RRired wz@@éﬁrésesﬂ@w(%@e to non-
stabTO O, RXBH AR e mare REefauRd £iiechRLDARIZUMAP@NS dependence of

IFN- amma co ﬁgzred to NK cell proliferation. Tabfe 4 summarizes the

Dac@a\amﬁ?.am BinidiHe cdRstancaR S rrRadomdhes D autz dhab K 5ells were starved

for F&IHEGE H@?eﬂ%ﬁ%o@#ﬁﬁe%ﬁ%ﬂﬁ@ﬁﬂb@d&rmm%Q‘mmliﬂl@Ilh‘%dlum Per well a final
experiments wi ri ove in Examples 8 and 9

s HOTEH FAHID P RIDS0OLTOOBIN Fablea AIMEN e D! FIL2 (o allow

for AndiflhDaelizpralletiprlprisg 618e 6.di%todt MnBincinghAffinitybodies at titrated

dissociation 2.5 116 010-9 M 3.0 x 10-9, M D).Cell Surfa
conSiuTABPRon DrefiEh & BRI Cdls AL 440 5 OR o o e e mixiures
tooMplatE fbgEifimaupyctectiob by dl9 wdrmvasudiKeC elis iGN B KdVO: VI

1.1 0.8 x 10" M according to Junghans, R. P., et al. (1990). Cancer Res

50, 1495. 5 * based on --10% of total NK cell population, which expressed
In g@BP8 AAVIG 20061Bed0iFT T7IIPREdé/a881 94 ) died Aedrohieirtetcompared

to ﬁ@&%&ﬂ%h%ﬂ&b&gywﬁi agmethergotyiuchy spesHicaly RiRdsdOaffected by CD25

human interleukin-2 (OI -2),5e whh rein said humanized monoclonal

expestisncly RsitFaIZRS the 2iGHST NUNRRY [E5lbyhBiRETE tBOSaRPhUKilAnti-1L2 Tun
essdhZaRY ANt ARer. SHksaabaNtHS dhe Rindiaghed said TuomamKstdw a clear

” the human IL2-receptor, and whergig, gh chain variable re
dif! ﬁﬁﬁ%d&%noﬁ?&wgﬁﬁ%g&}z%om %ﬁi’&ﬁﬂ@?&?ﬁ&%ﬁ?&] fg{’%ag no effect
(Figegionithaueonitgycus Mﬁﬂﬂ@n@ﬁt@)ﬁ@ﬁdaﬁlm tAPKAlerk® 2haf leficacy of Daclizumab

humani manocl n or fragment th f of cl 1,
butﬂl] %ﬁf@g&agepen €n EB%gyl I g ereof of claim 1, wherein

Example 8: Impact of Anti-IL2 or Daclizumab on IL2-dependent proliferation of primary

human NK cells

Not only primary T cells, but also primary NK cells can proliferate in response to IL2
stimulation. Thus, in a further experiment, inhibition of IL.2-induced proliferation of freshly

isolated human NK cells was studied.

The cells were obtained by negative isolation from donor blood and incubated with hIL2 (5.5
ng/ml) in the presence or absence of titrated Anti-IL2 or Daclizumab. A control antibody was
only applied at the highest concentration; another control was performed with cells in the
absence of IL2 and antibody. Viable cells were quantified using a fluorescent dye at the end of a
one-week incubation period. Anti-IL2 substantially reduced IL2-driven proliferation of primary
human NK cells in this experiment. With high Anti-IL2 concentrations, proliferation is
essentially limited to the levels observed in the absence of IL2 indicative of Anti-IL2 affecting
all IL2-responsive NK cells present in this assay. In contrast, Daclizumab ohly showed effect of
much reduced amplitude, suggesting that only a fraction of NK cells was affected by the
presence of this antibody (Fig. 14). To further investigate this finding, the levels of CD25

expression were monitored during the one-week incubation with IL2 and antibodies: only about
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amino acid sequence KAPKA is located at amino acid positions 42-46 of
the second framework region. 15 3. The humanized monoclonal antibody

v@ég@gﬂbﬂs@(,thereof of claim | or 2, wherein at least one of ﬂlfﬁwﬁf’zﬁlay/gnsw 4
the human

and/or fourth light chain framework regions correspond(s) to

1% efinineSe galnéom ihn dgnsosbaegiatayed CENS kuprssigadviloacesiaLm on day
3, A*ntPedyorfragmentihereel ptameF e MSCRING LRING 1 ROMMRLEINdonors were

the glxight chain variable region further comprises in its CDRI region an

devoidhipfodstsatabinERceeBrast gl e SEapaes andnkineitao R CEGiSmrfession were
foudRiNG, NI*@C%%@IW@lﬁ&&@?@ﬁd@z&E@a@M@h&ﬁﬂdiﬁéﬂ%}%@ﬁ@dﬁ@i‘?ﬂ)mlizumab
.amjino acid sequence as set out in SEQ ID NO: 3; and wherein the .
cou A R VLG oo TRLE 7 IR S7 {Eifor] Sh AMNDBofgein showed
indgegdenceoBSBeS eipitsS YN @b isckedGRIR 2regiar ARl BNENOefigid/ith an IC50
sequence as set out in SEQ.ID..25 NO: 5 and in its CDR3 region an .
el L iRy R & an g ghet Ant-L2 bu
not Meviotiorél antilpebie @i fraigrieanthevebf bRanydoftthesprede dingugiths, intermediate

JfrvRerenatleas /féﬁgﬂs&&%@lg&w Jdoyh light chain framework :
regi ’ ,

ons correspond(s) to the human germline sequence for that/those
region(s). 30 6. The humanized monoclonal antibody or fragment thereof

Ex.% @g_vg%mmmf;?emqﬁaﬁuM}%ﬁlﬁﬂb@a@@ﬂ&@%é&&tﬁﬁ@mmﬁma by NK
IrSt ight chain framewaork region, the remaining amino acld SEqUENCES 0

cellihe second light chain framework region (i.e. at amino acid positions 35-41

BesalRd groid@ritdtsivepiahithiie S nesseide s p#RRas dfthetbite dgbkRaifimulation is
framewo l@[&gion 35 Cfges ond to ggé/ of those of the human germline

the Z61685.9 URFERRIEROLB° G ER0 hHIASHST SRS ST 13 b tber xperiment, as

dep AU ERONH/AAGID2 hhdlDEcliz4ndab8, L5, L19, L8, L23, L9, LI 1 or L12; or
of the human germ line subgroup VLI at locus la; or any of those of the

human germline subgroup VL2 at loci 2c, 2e, 2a2 or 2b2. 7. The
In thigraseajzdeshinooleral ButibodYKordtagreenstineretfdol ahye obtikeail comprising hil.2

(5.5PLE5 i@ﬁﬁ%‘@%gﬁgﬁ’tﬂhﬁ{ﬂﬁﬂ% m%@g&@g&ﬂ%‘gm@m Tt heaVYnd release of

chain framework région, the amino a guence of the second heavy

FNceamrdimehrskadsiohhaptfagie ahtinateditneHeridecbrthathirgd #easpjype control
antiﬁﬁwmv%ﬁﬂﬁxﬁﬁg@éhﬂéd@ﬁﬁi'ﬂ%@@rﬁ%@ﬁ%B@%%a’%{b\ﬁ Qf dhosengfdhQ. Both Anti-

human germline subgroup VH3. 10 8. The humanized monoclonal i
IL2 A960Bas Grmah R ierstiestietath F Ni#sraiA thet dninsieRaadetqishion, whereas
the eddbelfiisiheBvyaghair flan@ionsiegimn Itheainaaeisbsen uaneaaf dnEN-gamma
) second.hcga éc%?i%framework{egi n,1 nd the amino acid sequence c%f1 1 1x10°
releiRe ﬁ%ﬁ&‘hve%{\{% aih FPRAREWEIRY ggu)oxn re &8 i TOCUE S0P SPHRTRa * X
M foebmatinausuibgiitigp MH3n contrast to the experiment described in the previous example, all
NK cells in this experimental setup acquired CD25 expression (data not shown), explaining the

more profound effect of Daclizumab on IFN-gamma compared to NK cell proliferation.

Table 4 summarizes the equilibrium binding constant (Kp) for Anti-IL2 and Daclizumab.
Furthermore, IC50 values obtained in side-by-side comparative experiments with both Abs as

described above in Examples 8 and 9.
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15 9. The humanized monoclonal antibody or fragment thereof of any of
claims 6 to 8, wherein the amino acid sequence of the fourth light chain

V{,rf(ﬁga (\%%k region corresponds to that of human JK4 (FGGGIK

&@6/30%194

umanlzed monoclonal antibody or fragment thereof of any%l?
preceding claims, 20 wherein said humanized monoclonal antibody

TabfoAAPrises a light chain variable region comprising an amino acid

sequence as.set out in

SEO IDNQO. 7 and

heavy chain variable region

coiaprsaeteEistiemino a

cid sequEnite as set

humranized-monuoctona

coRipdisigg Emaymino a

artibody of any UI

id seipsericb@s se

out mASE(iUHZ NO

5 li. Brapdizumab

~WHTeTTIT

|9 aridtax 10° M

said 25 humanized mdnoclénallgntibody campr? f I| tc aln

heavy chain comprisinc an @mmfa((ﬁd)seq Jen e%ss%% >EQ ID

NO-—-410- 49D

P’r&ﬁfer&ilon : ch htmarized-monoctonat al'I’tTDtJuy dLLUIUIII% anyof-the
e

3 Wherkin saldl(?@antlbod/ is0ah 0,463 163! huwhaized10” M*

L,UIUIIIg lU L,Iclllll J.L VVII(:'H;‘III bdlu IQU IE dll IgUI Ol
IFhyeanas RRd4HIOR By ment of saibtiumanized smenaslonal @ntifody + 0.8 x 10° M
agéB’P&‘fH% gﬁ\lfsof claims 1 to 10, wherein said fragment is an scFv, a.

single domain antibody, an Fv, a diabody, a tandem diabody, a Fab, a

acEalan?ge)E&ﬁQQ;ﬁ@lﬁ I&ﬁ fresymeetof saidhyanized monoclonal
5 bAARHROAY BoLOrding fexciaiMhddulaN ﬁrwﬁl@m rRgmeRiis &N SCFv, in

particular wherein said se comprlses in its ght chain variable region an
amino acid sequence as set out in SEQ ID NO. 7 and in its heavy chain
variable region an amino acid sequence as set out in SEQ ID NO. 8. 16.
The fragment of said humanized monoclonal. antibody according to claim
15. wherein said scFv comprises an amino acid sequence as set out in
SEQ ID NO. || or SEQ ID NO. 12. 17. The humanized monoclonal
antibody or fragment thereof of any of the preceding claims, said
humanized monoclonal antibody or fragment thereof comprising an amino
acid sequence bearing at least 70% homology, preferably at least 80, 90,
or even better at least 95% homology, to the respective amino acid
sequence as set out in any of SEQ ID NOs: 1-12. 18. A polynucleotide
molecule comprising a nucleotide sequence encoding an amino acid
sequence as set out in any of SEQ ID NOs. 7, 9, 11, or 12 or a nucleotide

34



10

15

20

25

30

35

sequence exhibiting at least 60%, preferably 65, 70, 75, 80, 85, 90, or
95% homology with said nucleotide sequence, and wherein the

wbisiBeisiRsequence encodes the contiguous amino acid S§4eRER6/005194
KAPKA., wherein homology may be determined by comparing a

polynucleotide molecule comprlsmggﬂmﬂeotlde sequence encoding an
amino acid sequence as set outin SEQ ID NOs: 7, 9, 1i, or 12 with a

polynucleotide mojecule hav ucleotid
1 A R ARG WABHEPCS, At IRBTB 1 ORe LetiEh B R GkBins to human
inteteunisider@dypmologous if it is either identical to the corresponding

nucl otlde in nucleot de se in orre

B CUSI S TSR AEH RSB TNB Ao oot T2t PSS 1 gpen 112 by
nudisctice nbemadlmm(sﬁmlmmmumommnguem{on sirfbregtizat to the binding of said
corregp nrﬁlﬂgo %ehgmgholrﬁzn}égleg%ld%%) in the nucleotide sequence

encoding an amino acid sequence as set out in SEQ ID NOs: 7, 9, 11. or
4.2 vaguittis itha Nighecticatripisaihichgwheof treand|dtenianegdltsrionaglonal  antibody

am&%&gsa%ﬂn'ﬁbg CSHDgLIgETiEal: g;o@m% QA geINGIRIE semgqae&e KAPKA.

conservative 37 substitution of the c respondlng amino acid in the
corresponding amino acid sequence as set out in SEQ ID NOs. 7, 9, 11

2. The bgn@glmdpwamee@k@aﬂlm@és&ﬁsm%rﬁmr@ﬁ@%%émé@m the contiguous
amifBORAFQQaLAMIROMKN i agmenkingrerf Aceuling A9 ANy b e Jaitel Framework

-17 or a polynucleotide molecule according to claim 18. 20. The
regl13)‘F1armaceut|cal composition of claim 19, wherein said pharmaceutical

composition further comprises one or more anti-inflammatory or
3. Thatiganceedmedicaoiahisitbbdyse M@hummbm‘d)fmmﬂcloam,anﬁmﬁy at least one

of tg fa gtmgg dhergp aiccordl g cellln}ln %a?!r?%’ngswléo 1071150 co gs ond(s ]) to the human

on ucl EMoteiE Sl INg to ¢ manufacture of a

germiiedisaments RBxidteptiorsallggoniprising one or more additional
anti-inflammatory agents, for the treatment of inflammatory diseases in

4, TREMMAS:REeIELABY MUMaRRA9: N %ﬁ%&f glaimn 245 W@'%@aﬂgecedmo claims,

inflammatory diseases are chosén from the group 5 consisting of
wherpisy hatb b plbritisvaRA) leakesion, it rosedesie (MY Rihtoifgion an amino acid

sequRslrdstive oUIMORayYIsliRense (£ RN RAGE R Py 1 dMSiEgSsnce as set out in
ndrome (ARDS), Idlopathlc Pulmonary Fibrosis (IPF), Inflamm

SE% élggén(@tﬁ &}e{ﬁgl%&emweﬁ%%é?%%e ag set out in fﬁd ID NO: 3; and

wherein the heavy chain variable region comprises in its CDR1 region an amino acid sequence
as set out in SEQ ID NO: 4, in its CDR2 region an amino acid sequence as set out in SEQ ID
NO: 5 and in its CDR3 region an amino acid sequence as set out in SEQ ID NO: 6.

5. The humanized monoclonal antibody or fragment thereof of any of the preceding claims,
wherein at least one of the first, third and/or fourth light chain framework regions correspond(s)

to the human germline sequence for that/those region(s).

6. The humanized monoclonal antibody or fragment thereof of any of the preceding claims,
wherein the amino acid sequence of the first light chain framework region, the remaining amino
acid sequences of the second light chain framework region (i.e. at amino acid positions 35-41
and 47-49 inclusive), and the amino acid sequence of the third light chain framework region

correspond to any of those of the human germline subgroup VKI at loci 012, 02, 018, 08, A30,

35



10

15

20

25

30

35

colitis, psoriasis, Wallerian Degeneration, antiphospholipid syndrome
(APS), acute coronary syndrome, restinosis, atherosclerosis, relapsing

W%Qﬂ%@&is (RP), acute or chronic hepatitis, 10 failed orthgpegis,ios/005194
Implants, glomcrulonephritis, lupus, autoimmune disorders, acute

L1, pahckehtitiss, driahl§idsing b dite HitlsogAS ;28 af dee dranpiy graptkeg subgroup VLI at
locudPRAsIQnal2RERQGY B FagmentiheredlaetRiing Joa8Y ok claimaile b

or of a polynucleotide molecule according o claim 1S in the-manufacture
of a medicament, 15 optionally comprising one or more additional

7. Thsibeamurehamaosanghe it BRENGMIRSIROAISE 40y & dRbiRrsreding claims,

whe?@i'fﬁiﬂ@"l}ﬁﬂﬁb %EQYQ@&I;@M@B?WE@Efﬁng@@SGHaQﬂlfﬁﬁlib"waﬂl@fegion, the amino acid
proliferation in mammals, prefera umans. 24, The use of claim 23, :
seqfETelh LA EFOML PR LR EARER Qoo 55 P A 51 L 3y of the third
heaWheigin Saifeoanketddleindapenienmytiqrtespoyel oman gasthicseartihoimanan germline
sub skin i{loma. 38 WO 2006/128690 PCT/EP2006/005194 SEQUENCE
FiIZPING<110> Micromet AG <120> Anti-IL2 antibodies <130> MIC-026
PCT <140> unknown <141> 2006-05-31 <150> EP 05 011 845.4 <151>
8. T2e38ue(dedan6focbRat HEEboRa N gnvestsiber® 8 o£ 2l 7,<phiersin the amino acid

< ifiG] . CDR-L
o AE L RIS, Tl TR 0t v o

heavy chain framework region, and the amino acid sequence of the third heavy chain framework

region are as in locus 3-07 of the human germline subgroup VH3.

9. The humanized monoclonal antibody or fragment thereof of any of claims 6 to 8, wherein the
amino acid sequence of the fourth light chain framework region corresponds to that of human
JK4 (FGGGTKVEIK).

10. The humanized monoclonal antibody or fragment thereof of any of the preceding claims,
wherein said humanized monoclonal antibody comprises a light chain variable region comprising
an amino acid sequence as set out in SEQ ID NO. 7 and a heavy chain variable region

comprising an amino acid sequence as set out in SEQ ID NO. 8.

11. The humanized monoclonal antibody of any of the preceding claims, wherein said
humanized monoclonal antibody comprises a light chain comprising an amino acid sequence as
set out in SEQ ID NO. 9 and a heavy chain comprising an amino acid sequence as set out in SEQ

ID NO. 10.

12. The humanized monoclonal antibody according to any of the preceding claims, wherein said

antibody is an IgG.

13. The humanized monoclonal antibody according to claim 12, wherein said 1gG is an IgGl or

IgG4.

14. The fragment of said humanized monoclonal antibody according to any of claims 1 to 10,
wherein said fragment is an scFv, a single domain antibody, an Fv, a diabody, a tandem diabody,

a Fab, a Fab’ or a F(ab)2.
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15.

16.

17.

18.

<210> 2 <211> 7 <212> PRT <213> artificial sequence <220> <223>
CDR-L2 <400> 2 Ser Ala Ser Phe Arg Tyr Ser 5 <210>3<211>9

<213>.artifici u > R-1.3 <400>.3
B R R T S YO
200812869 (r D TNE B200B005192hr kil PRITIR K81 arfificialnspgsrenoats
i ﬁo&eﬁﬁ%}ﬁﬁ5f5£4'ioﬁ4@%0§m‘hl§%rciﬁy§éﬂz1{eh8é‘é%"?et]oﬁ’t S RO %
<212> PRT <213> artificial sequence <220>

in its heavy chain variable region an amino acid sequence as set out in SEQ ID

NO. &.

The fragment of said humanized monoclonal antibody according to claim 15,

wherein said scFv comprises an amino acid sequence as set out in SEQ ID NO. 11
or SEQ ID NO. 12.

The humanized monoclonal antibody or fragment thereof of any of the preceding
claims, said humanized monoclonal antibody or fragment thereof comprising an
amino acid sequence bearing at least 70% homology, preferably at least 80, 90, or

even better at least 95% homology, to the respective amino acid sequence as set
out in any of SEQ ID NOs: 1-12.

A polynucleotide molecule comprising a nucleotide sequence encoding an amino
acid sequence as set out in any of SEQ ID NOs. 7, 9, 11, or 12 or a nucleotide
sequence exhibiting at least 60%, preferably 65, 70, 75, 80, 85, 90, or 95%
homology with said nucleotide sequence, and wherein the nucleotide sequence
encodes the contiguous amino acid sequence KAPKA,
wherein homology may be determined by comparing a polynucleotide
molecule comprising a nucleotide sequence encoding an amino acid sequence as
set out in SEQ ID NOs: 7, 9, 11, or 12 with a polynucleotide molecule having a
nucleotide sequence in question by sequence alignment,
wherein a nucleotide in the séquence in question is considered homologous
if it is either identical to the corresponding nucleotide in the nucleotide sequence
encoding a corresponding amino acid sequence as set out in SEQ ID NOs: 7, 9,
11, or 12, or if one or more nucleotide deviation(s) in the sequence in question
from the corresponding one or more nucleotide(s) in the nucleotide sequence
encoding an amino acid sequence as set out in SEQ ID NOs: 7, 9, 11, or 12 results
in a nucleotide triplet which, when translated, results in an amino acid which is

either identical to (due to a degenerate triplet) or a conservative
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<223> CDP-H2 <400> 5 Ala lle Asp Ser Ser Ser Tyr Thr Tyr Ser Pro Asp
Thr Val Arg Gly 151015 <210> 6 <211>9 <212> PRT <213> artificial
sequen - - <400>- n
Asp Tyrg%) SE? @%%E%%%%%%%@?ﬁdé% 283 §§r§§gsl%{>§§tﬁ¥% %%dﬁ&el%!?e&l{no
2R3 REPgs ay|sekag0s TEASED NOS|A. et ITorr BIn Set Pro Ser Ser Leu
Ser Ala Ser Val Gly 151015 Asp Arg Val Thr lle Thr Cys Lys Ala Ser

19. GInpAsmYA G Tedih fosnidh gcr?hg&is % MR GID IO by Eﬂab%%x or
Lys Ala Pro Lys Ala Leu lle 35 40 45 Tyr Ser Ala Ser Phe Arg Tyr Ser Gly
\%ﬂ&ﬂ@‘s@@;&@é merdiae Grpnsebteclagses G et GhpTordepiphangiagule
LedoFinnbaSesSerdeu Gin Pro 65 70 75 80 Glu Asp Phe Ala Thr Tyr
Tyr Cys Gin GIn Tyr Tyr Thr Tyr Pro Tyr 65 90 95 Thr Phe Gly Gly Gly

Thr Lys Val Glu lle Lys 2/6 .
20. The pharmaceutical composition of claim 19, wherein said pharmaceutical

composition further comprises one or more anti-inflammatory or anti-cancer

medicaments.

21. Use of a humanized monoclonal antibody or fragment thereof according to any of
claims 1 to 17 or of a polynucleotide molecule according to claim 18 in the

manufacture of a medicament,
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WO 2006/125690 PCTIEP2006/009194 100 105 <210> 8 <211> 117

<2'12> P5T <213> artificial sequence <220> <223> VH <400> 8 Glu Val

Gin Leu Val Glu Ser Gly Gly Sly Leu Val Gan Pro Gly Sly 1510 15 Set

Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Set Tyr 20 25 30

Thr Leu Ala Trp Val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Val 35 40
optionalhy, eqEising Asp TefiSer TGPy NEamPrai Ay aﬁﬁP%alf%rd 1ggrggiment of

inflamnPQ i B ERE ALl Res Ara A3p heR.Ma Lys Asn Ser Leu Tyr Leu 65
70 75 80 Can Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys

Ala 85 90 95 Ar %% Ser Aar. Trp Asn Ala Lou Asp Tyr Trp, Gly Gan Gly.
20, Therppatt £ 081 10 VAPTRR o SaRSEITY Sl S5 §re sy from the group

consistit@ HAARBA A2 RS Ak 3§ AUeNGe, S3a0mpe2dderbés A ShAsadlebstructive

Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Sly 15 10 15 ) )
pulmonary disease (COPD), Acute Respiratory Distress Syndrome (ARDS), Idiopathic

Pulmonary Fibrosis (IPF), Inflammatory Bowel Disease (IBD), uveitis, macular degeneration,
colitis, psoriasis, Wallerian Degeneration, antiphospholipid syndrome (APS), acute coronary
syndrome, restinosis, atherosclerosis, relapsing polychondritis (RP), acute or chronic hepatitis,
failed orthopedic implants, glomerulonephritis, lupus, autoimmune disorders, acute pancreatitis

or ankylosing spondylitis (AS).

23. Use of a humanized monoclonal antibody or fragment thereof according to any of claims 1-
17 or of a polynucleotide molecule according to claim 18 in the manufacture of a medicament,
optionally comprising one or more additional anti-cancer agents, for the treatment of a tumorous
disease or another condition with delayed cell apoptosis, increased cell survival or proliferation

in mammals, preferably humans.
24. The use of claim 23, wherein said tumorous disease is a cancer.

25. The use of claim 24, wherein said cancer is leukaemia, multiple myeloma, gastric carcinoma

or skin carcinoma.
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Asp Arg Val Thr lle Thr Cys Lys Ala Ser Gan Asn Val Gly Thr Asn 20 25
30 Val Gly Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Ala Leu lle 35 40
la Ser Phe Arg Tyr Ser Gly Val Pro Ser Arc Phe, Ser é{ 0]
vé’(g %E@g&ﬁély Ser Gly Thr Asp Phe Thr Leu Thr Sae Ser SePrziL%e/% |?16§I9>0r%194
65 70 75 60 Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Tyr Tvr Thr Tyr Pro
Tyr 859095 Thr Ph@%‘@%}f@ﬁ/r%r Lys Val Glu lle Lys Arg Thr Val Ala
<110Al3: hd0P3L10 Pro Ser Val Phe lle Phe Pro Pro Ser Asp Glu Gin Lou
Lys Se- G'_y 115120 125 Thr Ala Ser Val Val, Cys Leu Lou A.en Asn
<R20pHR TP ATPESFAla 130 135 140 Lys Val Gin Trp Lys Val Asp Asn
<130 Al lkey.6 2hn Ser G 1y Asn Set Gin 145 150 155 160 Glu Set Val Thr
Glu Gan Asp Ser Lys Asp Ser Thr Tyr Ser Leu Set '65 170 175 3/6 WO
<140:208B7128690 PCT/LAP2006/005194 Ser Thr Len Thr Leu Ser Lys Ala
HEAsH TYr°GIb Lys His Lys Val Tyr 180 185 190 Ala Cys Glu Val Thr His Gin
<150:Giy losuoSersser:Pro Val Thr Lys Set 195 200 205 She Asn Arg Gly Glu
<151:C34PP1(¢ -€210> 10 <211> 447 <212> PRT <213> artificial sequence
<160><2@> <223> H'-

<170> PatentIn version 3.3

<210> 1

<211l> 11

<212> PRT

<213> artificial sequence

<220>
<223> C(CDR-L1

<400> 1
Lys Ala Ser Gln Asn Val Gly Thr Asn Val Gly

1 5 10

<210> 2

<21l> 7

<212> BPBRT

«213> artificial sequence

<220>
<223> (CDR-L2

<400> 2
Ser Ala Ser Phe Arg Tyr Ser

1 5

<210> 3

<211> 9

<212> PRT

<213> artificial sequence

<220>
<223> CDR-L3

<400> 3

Gln Gln Tyr Tyr Thr Tyr Pro Tyr Thr
1 5

<210> ¢
<21l> 5

1/6



<430> to Glu Val Gin Leu Val G I u Ser Gly Gly Gly Leu Val Gin Pro Gly
Gly 151015 Ser Leu Arg Lau Ser Cys Ala Ala Ser Gly She Thr She Set
e 530 Thr Lou Ala Trp Val Arg Gin Ala Pro Gly
“é E@A%Q%g 33 40 45 Ala Ala lle Asp Ser Ser Ser Tyr Thr TL)% Seﬁgpéégg}ggp}ﬂ
Thr Val Arg 50 55 60 Gly Arg She Thr lle Ser Arg Asp Asn Ala Lys Asn
jj}_;:s@@@%;ryarl gg%gg .70 7580 Gin Met Ass Ser LOU Arg Ala Glu Asp Thr
AlaVval Tyr T ys Ala 85 90 95 Arc Asp Ser Asn Trp Asp Ala Lau Asp
<220>Tyr Trp Giy Gin G_y Thr Thr 100 105 110 Val Thr Val Ser Set Ala Ser Thr
<223>| (BI§*Pro Ser Val Phe Pro Lau 115 120 125 Ala Pro Ser Ser Lys Ser
<a00>T1HH Ser Gly Gly Thr Ala Ala Leu Gly Cys 130 135 140 Leu Val Lys Asp
Tyr She Pro Gin Pro Val Thr Val Ser Trp Asn Ser 145 - 150 155 160 Gly
Ser TNaTIPauLTﬁrAS@r Gly Val His Thr She Pro Ala Val Leu Gin Ser 165 170 175
t Ser Gly Led’ Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser 180 185
190 Leu Gly Thr GIn Thr Tyr lle Cys Asn Val Asn His Lys Pro Ser Asn
<210>19% 200 205 Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys
Zgi;’Thi His 210 215 220 Thr Cya Pro Pro Cys Pro A_a Pro Gin Leu Lee G'_y
<213>0l¥RE@:3ef1Vad od22 230 235 240 Phe Leu Phe Pro Pro Lys Pro Lys Asp
Tr Leu Met lle Ser Arg Thr 245 250 25s Pro Glu Val Thr Cys Val Val Val
<220>Ag Val Ser His Glu Asp Pro Glu
<223> DR-~H
<400> 5

Ala Ile Asp Ser Ser Ser Tyr Thr Tyr Ser Pro Asp Thr Val Arg Gly
1 5 10 15

<210> 6

<211> 9

<212> PRT

<213> artificial sequence

<220>
<223> CDR-H3

<400> 6

Asp Ser Asn Trp Asp Ala Leu Asp Tyr
i 5

<210> 7

<21ls> 107

<212> PRT

<213> artificial sequence

<220>
<223> VL

<400> 7
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asn val Gly Thr Asn
20 25 30
Val Gly Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Ala Leu Ile
3% 40 45
Tyr Ser Ala Ser Phe Arg Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Tyr Thr Tyr Pro Tyr
85 90 95
Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
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260 265 270 Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
Lys 275 280 285 Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg

Wil 265,290 295 300 Val Lau Thr Val Leu His GIn Asp T %TEX?&L%O;I%
Gly Lys GIu Tyr Lys 305 310 315 320 Cys Lys Val Ser Asn Lys

Pro AlalPJo lle Glu Lys Thr gle 325 330 335 Ser Lys Ala Lys Gly GIn Pro

Arg Gin Pro GIn Val Tyr Thr Leu Pro 340 345 350 Pro Ser Arg Asp Glu

Leu Thr Lys Ann Gin Val Ser Leu Thr Cys Lau 416 WO 2006/128690
<§;i>P@TlEP2006/005194 355 360 365 Val Lys Gly Phe Tyr Pro Ser Asp lle
: >AI§RlyaI Gin Trp Glu Se- Asn 370 375 380 Gly Gin Pro Glu Asn Asia Tyr

<212>

<213>Lys T ThriPseqRencyal Leu Asp Ser 385 390 395 40C Asp Gly Ser Phe
Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Set Arg 405 410 415 Trp Gin
‘§§g>G%GIy Aso Val Phe Ser Cys Ser Val Met His G1u Ala Leu 420 425 430
His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro fly Lys 435 440 445
<400><Z10> 11 <211> 239 <212> PRT <213> artificial sequence <220> <223>
Glu Vﬂ% \éVL -VH <4 O> 11 Asp Ile Cé-‘-lln Met Thlr Girrll Ser Pro él%r Ser Leu Se-

erl\félséjf 5 if) (ﬁ%y my peu Val Gin Pro f;y

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30
Thr Leu Ala Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Ala Ile Asp Ser Ser Ser Tyr Thr Tyr Ser Pro Asp Thr Val Arg
50 55 60
Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr Leu
65 70 75 80
Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala
85 90 95
Arg Asp Ser Asn Trp Asp Ala Leu Asp r Trp Gly Gln Gly Thr Thr
100 105 110
Val Thr Val Ser Ser
115

<210> 9

<211i> 214

<212> PRT

<213> artificial sequence

<2205
<223> LC

«400> 9
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asn Val Gly Thr Asn
20 25 30
val Gly Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Ala Leu Ile
35 40 45
Tyr Ser Ala Ser Phe Arg Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Tyr Thr Tyr Pro Tyr
85 90 95
Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala
100 : 105 110
Pro Ser Val Phe Ile Phe Pro Pro Ser Asp CGlu Gln Leu Lys Ser Gly
115 120 125
Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140
Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 150 155 160
Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

3/6



Asp Arg Val "hr lle Thr Cys Lys Ala Ser Gin Asn Val Gly Thr Asn 20 25 30
Val Gly Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Ala Lea lle 35 40 45

\%%5@%@ la Ser Phe Arg Tyr Ser Gly Val Pro Ser Arg Phe Sgj, éﬁ%%ggg%ﬂ%

er Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu
70 7580 Glu Asp Phe Ala Thr Tyr T r Cys Gin Gin Tyr Tyr Thr Tyr Pro
ser Tiyrigy %@fgée‘ﬂrﬁr‘ebﬁéseﬁ%lgg;i’;ﬂr tye vt Gt e Bys Ely Gly Gly Gly

nla cpflel00:105,110 Gy Gy Ehe Gl See S S G bly sesslu Val Gin Leu
Vali&du 115 120 125 SercGly Gly Gly Leu \eakGlIn Pro Gly Giy Ser Let

Phe AﬁergAE@LPSfery&lsso 135 140 Ala Ala Ser fly Phe Thr Phe Set Ser Tyr
*Thr Leu Ala Trp Val Arg 145 150 155 160 Gin Ala Pro Gly Lys Gly Leu
Glu Trp Val Ala Ala lle Asp Sot Ser 165 170 175 Ser Tyr Thr Tyr Ser Pro

<210>A§§ghr Val Arg Gly Arg Phe Thr lle Ser 180 185 190 Arg Asp Asn Ala

z;;;ZLy “Asn Ser Lea Tyr Leu GIn Met Asn Ser Leu Arg 195 200 205 Ala Gin

<213 Asp-d i AlanValhyrdeyr Cys Ala Arc Asp Ser Asn Trp Asp 210 215 220
Ala Leu Asp Tyr Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 225 230 225

:222:<21C:O> 12 <211> 239 <2i2> PRT <213> artificial sequence <220> <223>

scEV VVS-VL
<400> 10

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 ' ) 25 30
Thr Leu Ala Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
2la Ala Ile Asp Ser Ser Ser Tyr Thr Tyr Ser Pro Asp Thr Val Arg
50 55 60
Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr Leu
€5 70 75 80
Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala
85 90 g5
Arg Asp Ser Asn Trp Asp Ala Leu Asp Tyr Trp Gly Gln Gly Thr Thr
100 105 110
val Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu
115 i 120 125
Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys
130 135 140
Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser
145 ’ 150 155 160
Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser
165 170 ) 175
Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser
180 185 190
Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn
195 200 205
Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His
210 215 220
Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val
225 230 235 240
Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
245 250 255
Pro Glu Val Thr Cys val val val Asp Val Ser His Glu Asp Pro Glu
260 265 270
Val Lys Phe Asn Trp Tyr Val Asp Gly Val CGlu Val His Asn Ala Lys
275 280 285
Thr Lys Pro Arg Glu Glu Gln Tyr Asu Ser Thr Tyr Arg Val Val Ser
290 295 300
Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
305 310 315 320
Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile
325 330 3358
Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
' 340 345 350
Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu
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5/6 WO 2006/128690 PCT/FP2006/005194 <400> i2 Glu Val GIn Leu Val
Glu Ser Gly Gly Gly Leu Val GIn Pro Gly Gly 1510 15 Ser Leu Arg Leu

weblobe/mdli Ala Ser Gly Phe Thr Phe Ser Ser Tyr 20 25 30 J ¥ k8oMfs 104
Trp Val Arg GIn Ala Pro Gly Lys Gly Leu Giu Trp Val 35 40 45 Ala Ala lie

Asp Ser Ser Ser Tyr Thr Tyr Ser Pro Asp Thr Val Arg 50 55 60 Gly Ara

val Lfshési Lle.Ser Arg AspcAsn Ala Lys As, S8E] ey Ty L qu, 65 70 75 80
3%In Met Asn Ser LetyArg Ala Glu Asp ThgoAla Val Tyr Tyr Cys Ala 85 90

cly 6DG PAcrgSAS&&ﬁs@sﬁﬁrp%s’ﬁ%@téﬂ%@pﬁwTI'FG‘GP}BGH@GIy Tr Thr 100

sas cfP3 A0V TN Mol per. Set Gly GBI Gl Ser Gly Bl Gly Gly Ser Gly
120 125,:G y GIy Gly Ser Asgylle GIn Met ht Gl Ser Pro Ser Ser
Trp GLewSeslk30:35W40hAlseSery/ gk GNeASE ARy &/al ThrlHelFhr Cvs Lys Ala

. _Ser GIrf#&sn 145 150 155 160 Val Gl hrAsn Gly Trp Tyr GIn Gin
e iyslgro%ly tys Li55r04j§5§ef76€i7‘56{ ad e Ilex%/yr Ser Ala Ser Phe
Arg Tyr Ser Gly Val Pro Ser 180 185 190 Arg Phe Ser Gly Ser Gly Ser ely
210 Thr Asp Phe Thr Leu T_hr lle Ser '_95 200 205 SerLeu GinProG |l u
zMIZAé@fhe Ala Thr Tyr Tyr Cys Gin GIn Tyr Tyr 210 215 220 tar Tyr Pro Tyr
<212>ThirPhe Gly Gly Gly Thr Lys Val Glu lle Lys 225 230 235 6/6

«213> artificial sequence

<220>
<223> scFv VL-VH

<400> 11

Lsp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asn Val Gly Thr Asn
20 25 30
val Gly Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Ala Leu Ile
35 40 45
Tyr Ser Ala Ser Phe Arg Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 80
ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
€5 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Tyr Thr Tyr Pro Tyr
85 90 95
Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Gly Gly Gly Gly Ser
100 105 110
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Val Gln Leu Val Glu
115 120 125
Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys
130 135 140
Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyxr Thr Leu Ala Trp Val Arg
145 150 155 160
Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Ala Ile Asp Ser Ser
165 170 175
Ser Tyr Thr Tyr Ser Pro Asp Thr Val Arg Gly Arg Phe Thr Ile Ser
180 185 190
Arg Asp Asn Ala Lys Asn Ser Leu Tyr Leu Gln Met Asn Ser Leu Arg
188 200 205
Ala Glu Asp Thr Ala Vval Tyr Tyr Cys Ala Arg Asp Ser Asn Trp Asp
210 215 220
Ala Leu Asp Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
225 230 235

<210> 12

«211> 239

<212> PRT

<213> artificial sequeunce

<220>
<223> scFv VH-VL

5/6
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<400> 12

Glu Vval Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30
Thr Leu Ala Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Ala Ile Asp Ser Ser Ser Tyr Thr Tyr Ser Pro Asp Thr Val Arg
50 55 60
Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr Leu
65 70 75 80
Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala
85 90 85
Arg Asp Ser Asn Trp Asp Ala Leu Asp Tyr Trp Gly Gln Gly Thr Thr
100 105 110
val Thr val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
115 120 125
Gly Gly Gly Ser Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser
136 135 140
Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asn
145 150 155 160
Val Gly Thr Asn Val Gly Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro
165 170 175
Lys Ala Leu Ile Tyr Ser Ala Ser Phe Arg Tyr Ser Gly Val Pro Ser
180 185 190
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
195 200 208
Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Tvr
210 215 220
Thr Tyr Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
225 230 235
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