1 HUMANIZED ANTI-INTERLEUK1IN 3 RECEPTOR ALPHA CHAIN ANTTBODTES RELATED
APPLICATION DATA 5The present application claims priority from US Patent Application No.
61/374,489 entitled "Humanized Anti-Interleukin 3 Receptor Alpha Chain Antibodies" filed on 17
August 2010 and from International Patent Application No: PCT/AU2011/000155 entitled
"Compositions and Methods for Targeting Type 1 Interferop Producing Cells". The entire contents of
these applications are 10hereby incorporated by reference. FIELD The present disclosure relates
to anti-intcrleukin 3 receptor alphsaRanEtDdieS BcEusas the P BACKGROIAND The
functional interleukin 3 receptor is a heterodimer that cempsgss specific alpha chain (TL-3Ra;
CD123) and a "common" 1L-3 receptor beta chain (13,; CD131) that is shared with the receptors for

granulocyte macrophage gplotwrdsbpylatingfiaeigir AGM-CSF) and interleukin 5 (IL-5).  IL-3Rais a
type | transmcmbrang protein *ﬁﬂEhp@eg&‘[“é BcafQIeCh: ﬁ{s\’l\!ﬁ&w %foﬁlb%t Pl 5@%& BRAINEn
extracellular domain mvolgg%&%b -3 leddngHun%%r%g&n%ml_ I eu%rrpaén ﬁe I\F‘ Hcyteplasmic tail of

about 50 amino acids. Th r: ceJI a IS CO. ons termin reglon of
about 25 100 amino amd%ri % g e(éi?/(?ém ch %HE% Simi ar é]OMnaI e nTns 0
GM-CSF and LL-5 recepto a a c ains; nm Omﬁ%tio ?ran iR grane 1m‘%un that
contains four conserved cy® [anEL g %%&W% %F%@Hﬁ?ﬂ@mé}l%@pﬁ%%%%eof this

cytokinc receptor farHly. ?ﬁrébT‘Ln%OBi?ﬁﬂ IR P drFisComprises about 200 amino acid residue cytokine
30 receptor motifs (CRMs) made up of two Tg-like folding domains. The extracellular domain of IL-3Ra
is highly glycosylated, witBlBlycosylation necessary for both ligand binding and receptor signaling.
IL-3Ra is expressed widely thrbifghtsstthdissdasiaeopsdisticsysternteHeniding eeenttoplohetiehpitbgenitors,
mast cells, crythroid cellsartibghkaybeytesbesasophils, 35 eosinophils, monocytes/macrophages,
neutrophils and CDS% B-lymphocytes. Non-hematopoietic cells such as plasmacytoid dendritic cells
(pDCs), Leydig cells, endbthekalirzelidiand stromal cells also express IL-3Ra.  IL-3Ra is also
expressed by cells involved inTiertaincdisenseestaias hebdehng mMyclndysialastiaisy naiopriessmyeloid
leukemia (for example, agyteify2iagenRan$HG keukamia)(Amu);dalighant lyrphes elifetative
disorders such as lymphomacaigngigstanchadtolMAuP eaipRAS for el RSy Rk r iRgran B syndrome
or sclerodenna. Accgbd|ngg){mgmhgfag{g@(@pp@gﬁ}gﬁ@gﬁ&@&{@l@l@ﬂ% therapeutic 2 applications.
SUMMARY The present disclgsyfe,is based prdhednisntaor areduating.el ainaanizgd; srantibody
that binds specifically to 1 3g E@&Maaawﬁgml@ﬂg&l & '@&ﬁmomm% fhat the,Affipiy,of the

antibody for TL.-3Ra was, re em ane%umamgac?{d (?T vento,f Soer ?aﬂo 1 utnéEya %tuggtéo 0|mprove
n Cta e\& tff?’t

the affinity of the antibody e a rlgu} ngnat antl oc%érrll%ifdbe “mutations
in the framework regj %Véﬁ%o atlhedﬁ1 E \é ham v ] b g j(F 6var|able
region (VL), as well & fie ﬁi T CHAMCC 0 e |nven nF ?“oa“%a% adYorm nt S Wis antibody
capable of inducing enhaﬂ]‘c:élbe 1St 8%&0?’ forrRYiggnalpha-p aéniﬁ\féﬂt(?rrﬁ?é%nf&?{m‘&lfﬂa&oalifartlcular
modification to induce enAHRIPBHEELSPRITLHBH OSARY e s SIS Sk &Bid SPopkHS in that
following 15 administratiol o Mt rrEameni® sty B AReEATEF hé kiansersr eIl in the
mammal were initially reduced! tfolveVRindierflenparaauicciehsly dreammthaaperndue atiifistration.
The inventor has als¥)shavwarthamtiiés €GB M e oredtation betleeldss thiding denwinst N edtiscdintilysis of
target cells, e.g., leukemidaoells.of He e sehighlis elpsssdaisdbrotidN divesybdi¢o mmcivmyUpolidbulin
based on a 20mu le antibihghnchipdinkeaod spepificayyabirgding to an EL-3Ra chain.  In one example,
the present disclosure provideR 3R isolakpetGededdenbimanglioumiie agloledincthatyspacifidadly inds to an
IL-3Roc chain and comprigsaseptigie pregddtiiy, deiaresiRingytegiorsIC sk 0 @ Wds, casapiising a
sequence set forth inSEQoHR NS andicRRm ke MaksehtarthpinSERY IRDKO: B-lymphocytes.
Non-hematopoietic cells such as plasmacytoid dendritic cells (pDCs), Leydig cells,
endothelial cells and stromal cells also express IL-3Ra.
IL-3Ra is also expressed by cells involved in certain discase states including
myelodysplastic syndrome, myeloid leukemia (for example, acute myelogenous
40  leukemia (AML)), malignant lymphoproliferative disorders such as lymphoma,
allergies and autoimmune disease, such as lupus, Sjogren’s syndrome or
scleroderma. Accordingly, anti-IL-3R0 antibodies are desirable for therapeutic



25The present disclosure additionally or alternatively provides an isolated or recombinant antibody or
antigen binding fragment thereof, the antibody or antigen binding fragment capable of specifically
binding to IL-3Ra chain and comprising CDRs of a VL comprising a sequence set forth in SEQ ID NO:
S and CDRs of a VH set forth in SEQ ID NO: 9. 30The present disclosure additionally or alternatively
provides an isolated or recombinant humanized antibody oy antigen binding fragment thereof, the
antibody or antigen binding fragment capable of specifically binding to IL-3Rcc chain and comprising
CDRs of a VL comprisingagpsiegiugece sot forth in SEQ ID NO: Sand CDRs of a V11 set forth in SEQ
ID NO: 9. 35Tn one example, the present disclosure provides an isolated or recombinant
immunoglobulin that spegifipglyAigds to an IL-3Ra chain and comprises amino acid sequences

according to SEQ ID NOs: 2-7rfegRegiivaliiosuriiBREsRMAinEAsHS, Additisnally pralistpatively
provides an isolated ar re&ﬁmtayaﬂt ahliogd xlfztaﬂgwa&nswd'%lt a%g%ﬂm%gtr the;iRgdy or
antigen 40binding fragment Céltﬁbpl\ﬁ ﬂsap@ qf?l?e”é’npb g) %r gwasc% uce ACCmJPrlsllnghamlno acid
sequences according to O ; aff é%r?sen closure a t%r a tlyely
provides an isolated or 3 % %Ja g a “% ntlgb & ment ﬁeof the
antibody or antigen bindin PG lcmr% SHECHCAIN Itn RIS S b rising
amino acid sequences a %lﬁe II% Ef a%?@)&ﬁ?ﬁ ‘tﬁgtﬂq Bﬁlilltnc ' antibody
comprises: 5(i)a Ilght%haWWi‘a%% "f\)’ﬁlb%’fbﬁg’]ﬁb%@ﬁ gﬁt 4hd 3 as set forth in SEQ ID
NOs: 2, 3 and 4, respectively; Btf‘dlm)e%tcrte%tw RIoAsedafeaBe $odiinavBy BorpHnafCISREIE, 2 and 3
as set forth in SEQ 1D NO&hzcgddpely ofesiseletifisstiqmor example, the immunoglobulin or antibody
comprises: 10(i)a VL comprisinge invepter @prauad gtisipgtwdaguetidicasen forthdreSedrmedO: 2 (or
encoded by a sequence sefeftrthfincEEQCFDNIOn 2a)additiohadl GBRRlcomperising shsefpilemcezset forth
in SEQ ID NO: 3(or éhcodédibytesaguithcensdiffolrtntih8EQ 4Dnhidnd H)s amdtbofaNEDREB tomprising
a sequence set forth in SEQ MG Wie(ointtidydeduibyd chsequenies sepdotth 0 ISER ¢daNOhd6); and (i)
a VH comprising: d)a CDRribeamdnsiig-aiseqUERCasatdonth k& HUWDMNOLE{as ercadedohy a
sequence set forth in SEQctRNQnCInBANRRER SAMPHINGracseauence1satfaldn SEQ ID NO: 6
(or encoded by a sequence setffppRdhSEQJIRNObLARANENR CRR F ARSI sRAWANCE set
forth in SEQ ID NO: % (or,6R&Rasa R P seBUestcBs RN BillimER h . NR: Ifin The present disclosure
additionally or alternatively prq}{'gﬁ’é&Qrﬁ%ﬂ:'aﬂ?e%%seﬁ?d‘i?&%@'&%md}éyQﬂai@&ﬁgd%?tfp&%%ﬁm'ge”
binding fragment thereof, i & BaynOthanttggafts e &é”‘%”%[tt fianrple gl RsGTgliolnding to

IL-3Rcc chain and comprisin 1 an am ce accord [0 ; SEQID NO: S
om e en ar1 te L COl’Il I'NII’I a e ucnce se

(or encoded by a sequen §an INo aC|d

sequence accordmg S or erltc Y %ence set ort |n {D NO: 21).

The present dlsclosu e addltlonafilt/)rg tde??tg%gfi/d 1r5)\1/1|a soan ?soal tféaf 8r0 Soolig 0 i %ﬂlmanlzed

antibody or antigen blndlﬂﬁc?rlﬁl@‘ﬁ%m% off USSR BBGUY GreRrsyL e‘ﬁtaﬁ pable of
specifically binding to IL-3R4BR&R#AAY @@ﬁ%t%tﬁ@eafiftﬂa(a%ﬂ Ef’aﬁ%ﬁ?ﬂl&%c%‘é‘aﬂ%ﬁ@e
according to SEQ 35 TD NBRE{ar\arfossing asughrsreefash irkiEES $ondEPBoPhhd a VH

comprising an amino acid'segLEeREaaterN I SEQ ID NO: 9 (or encoded by a sequence set forth
in SEQ ID NO: 21). 30 The present disclosure additionally or alternatively provides an isolated or

recombinant humanized antibody or antigen binding fragment thereof, the
antibody or antigen binding fragment capable of specifically binding to IL-3Ra
chain and comprising CDRs of a Vi, comprising a sequence set forth in SEQ ID
NO: 8 and CDRs of a Vy set forth in SEQ ID NO: 9.

35 In one example, the present disclosure provides an isolated or recombinant
immunoglobulin that specifically binds to an IL-3Ra chain and comprises amino
acid sequences according to SEQ ID NOs: 2-7, respectively.

The present disclosure additionally or alternatively provides an isolated or
recombinant antibody or antigen binding fragment thereof, the antibody or antigen

40  binding fragment capable of specifically binding to [L-3Ra chain and comprising
amino acid sequences according to SEQ ID NOs: 2-7.

The present disclosure additionally or alternatively provides an isolated or



Exemplary antigen binding fragments contemplated by the present disclosure include: 40(i)a domain
antibody (dAb); (ii) a Fv; (iii) a scEv or stabilized form thereof (e.g., a disulfide stabilized scFv); 4

(iv) a dimcric scFv or stabilized form thereof; (v) a diabody, triabody, tetrabody or higher order
multimer; (vi) Fab fragment;  (vii) a Fab' fragment; 5(viii) a F(ab") fragment; (ix) a F(ab")2 fragment;
(x) any one of (i)-(ix) fused to a Fe region of an antibody; (%i) any one of (i)-(ix) fused to an antibody or
antigen binding fragment thereof that binds to an immune effector cell. 10In one example, the
immunoglobulin or antibogly siepiriesomahiedastpastyyeliminties celgile Whighcitbingsoe.ghe leukemic
cells and/or basophils and/eib iy G antigeh Wil erapRateniip therskilegearisanfremn thegigclosure
herein, exemplary Immunagtgta%@@@@ﬁfg%%%@ﬁ%&ﬁ@@&@%%@é%m@m&i@@% 35partly
eliminating cells to which it binglg withpyt BRIBGGARIMERMEIL0.AilRCSapReYNd. In one example,

the immunoglobulin og ang dé’l%?@f?ﬁﬂ%&fb‘féq Q@"} &ﬁ?% Qh SISROR, £.44 AL liqGHAr;function

that results in killing a cel VYBI the immun ody binds. Exemplary effector functions
include ADCC, 20ant|bod nden e f"é e tossQADEBﬁ [d 3 as sebfo h
complement- dependent c fg % Ot'ﬁlg |mmunoglob Ian or antibody is capable
of inducing ADCC. In one ex munor‘féﬁ)ec Wec}'r antibody comprises an antibody Fe 25

region capable of mducm& an ‘E‘ffeeé‘ﬁ?? t&‘ﬁdﬂ“ﬁﬁ?ge%?é SBROSHERY Rifiction is Fe-mediated
effector function. In ¢ Ampl¥ Lﬂ‘?&’ﬁglf’églon is an IgG1 Fe region or an IgG3 Fe region or a hybrid
IgGEIgG2 Fe region. In or® exampPR! tRERFREASEIBHGRAOIARIBSER] ég RPablesrfdting a
similar (e.g., not significariy* eRffesess e e fovithin SO IR NOUGYdr the same level of 30effector function as
a wild-type human IgG | andloPhura&PRibemerieegariequeni ghéoekampie, b ihateinghdedlin or
antibody is capable of inducingaaenenieafictdienrg) 8P &ffedtor fudhction. In one example, the level
of effector function induced bycthe iiPBAcgoisingersentivooetsoehhafEQ@dPelalivie( todivatiaf the
immunoglobulin or 35antibpdycyreact dectmipiisEBCaIilbYIvE dgE1 Fe region. In one example the
immunoglobulin or antibodyy is afycesydatad.or comprises a Fe region that is afucosylated. In
another example, the immunogjobuioBK iR Enbasalavetdaveh of SrpayRies cormpRaded to an
immunoglobulin or antibogy jaredueed dYoaeeg o5 M a7:HO cell that has not been altered to
reduce the level of fygosylatiog)of preiginNs. JR ALERIHaREEN IR RIREXIROI® RiPWesleN&lel
fucosylation will be undergfoqd fo.mpean flafink6qmResiign.gamprising the immunoglobulin or
antibody the f)  a CDR3 comprising a sequence set forth in SEQ ID NO: 7 (or encoded
by a sequence set forth in SEQ ID NO: 19).
The present disclosure additionally or alternatively provides an isolated or
25  recombinant humanized antibody or antigen binding fragment thereof, the
antibody or antigen binding fragment capable of specifically binding to IL-3Ro
chain and comprising a Vi comprising an amino acid sequence according to SEQ
ID NO: 8 (or encoded by a sequence set forth in SEQ ID NO: 20) and/or a Vg
comprising an amino acid sequence according to SEQ ID NO: 9 (or encoded by a
30  sequence set forth in SEQ ID NO: 21).
The present disclosure additionally or alternatively provides an isolated or
recombinant humanized antibody or antigen binding fragment thereof, the
antibody or antigen binding fragment capable of specifically binding to IL-3Ra
chain and comprising a Vi comprising an amino acid sequence according to SEQ
35 ID NO: 8 (or encoded by a sequence set forth in SEQ ID NO: 20) and a Vg
comprising an amino acid sequence according to SEQ ID NO: 9 (or encoded by a
sequence set forth in SEQ ID NO: 21).
Exemplary antigen binding fragments contemplated by the present
disclosure include:
40 (1) a domain antibody (dAb);
(i)  aFy;
(iii)  ascFv or stabilized form thereof (c.g., a disulfide stabilized scFv);



5 percentage of fucosylated immunoglobulins (e.g., glycosyl groups attached to Asn297 of an antibody
comprising fucose) is lower than produced by a human or a CHO cell that has not been altered to
reduce the level of fucosylation of proteins. For example, the immunoglobulin or antibody is an
afucosylated 5 humanized antibody comprising a VI comprising a sequence set forth in SEQ TD NO:
8 (or encoded by a sequence set forth in SEQ TD NO: 20) and a VH comprising a sequence set forth
in SEQ ID NO: 9 (or encoded by a sequence set forth in SEQ ID NO: 21). For example, the
immunoglobulin or antibody)is andafidaosyiatecsavimanizee artddaedy comprising a light chain
comprising a sequence 1Q)set farthinySE IR NQ:E3(oF BREGARIDYAmaquence set forth in SEQ ID
NO: 23) and a heavy chajg;gompiisiaghseduence set forth in SEQ ID NO: 10 (or encoded by a
sequence set forth in SEQ;FD N@;i28homenin ONe example, the immunoglobulin or antibody is a
humanized antibody gomm’ﬁj’nga@ 'gljtﬁ% aig,comprising a sequence set forth in SEQ ID NO: 13 (or
15 encoded by a sequen e set ?fl(cji;r gbi ] Bk gelnl?' NO: 23) and a heavy chain comprising a sequence set
forth in SEQ ID NO: 10 (or encode Ly aseq ¢ Qggtg%t Corghig)rﬁo 9 LlachP-: 22) expressed by a
mammalian cell (e.g., a CHO ceallfgt%atbgé.L % of express detecta a[ea[evéllgsyéf or. expresses reduced
levels of) a-1, 6-fu cosyltrans &4 é{), B5BIR Sn A" SRERI BT e B ﬂlrﬂiglélgﬁﬁ 156 Srr?ﬁgody
comprises an Fc regjon compriéﬁqb & B BT BTG RiEF Sequence substitutions that enhance the
effector function indd€ed by th¥ PRRABEIEHHRAMESP St HrEIBHY drmlitteamilie bt ¥equence
substitutions increase the*3fintiFofthe e evkedidh t8ida B8y HEUEHYS (iEyRYEHPAIAPRE tBd e region
not comprising the substiftfffens. For 25 example, the one or more amino acid substitutions enhance
increase the affinity of the Fe refyionitbba AR Yelechsdskidad thidisgrolipredhaidtalyofFbyRIL FcyRITa,
FcyRITe and FcyRllla corysangeryoiarmmoegigloimoticoribeikingthsapablstitlitiopksting onatekasnple, the
one or more amino ddid sequiertmisatisiinedions atocki)tSABBDyIABBObecarzdctii8REcddcordimgrto the EU
numbering system of Kabaing@ai (i) S239D and 1332E according to the EU numbering system of
Kabat. For example, the immuwaeglaipie) Hi antlacldsudimhematizéoagipaold yCampliging a lit
comprising a sequence setferhin@EQ! R, MQrB«(or RRaadarkbyasaquanseseliferthionizQ ID NO:
20) and a VII comprising asRa4er68138): iaiBo 8IS E @xERpNE) B ansadadidlasagdence set
forth in SEQ TD NO»@1), shsigindhe antibodypamarises a Raiedancomprisingpone of,mgre amino
acid sequence SUbStitUti0%1%%91%5‘?—%59&&%%&%&8@?5@%9 of: (1)S239D, A330L and 1332E
according to the EU numbering gysier ghiheaat and AQkea? 9 andag i2kasserding o he EU

numbering system of Kabgf) In one example, the Fe region comprises a sequence set fort
between residues 234-450 o?%F(g TD NO: Il Ecom[grisiggbt e S23 F nd 1332E 6 SIIL[BSH'[L#UOI’]S
according to the EU numbering S se?%amlpllf bgt “IEEone exam leo, Fé’lﬁ%rlrsgsg%l L comprises a
sequence set forth b twefeeﬁl?élsféé%seﬁ%ﬂ Gp<SE f)c-tﬂf&lf 1éc)rzlomp lfsﬁ%(flnfﬁee’ %@ ,%§3OL and
1332E substitutions accotdiigoMb the BUHEAEERAE SYBEERT of R MBS 4TRGBS G RTR. than
immunoglobulin or antibolf ISTSSREABA RBIRIAE GRS CoASATHY O 1§ At ar8i8dy comprising a light
chain comprising a sequence sét f@ﬁﬁ’i%ﬁ@%%ﬁ%%%%’hé‘&@@héiﬁaéﬁﬂ?pﬁ’é gequence
set forth in SEQ ID NO: 19Mi{fiy &re antibeeiyicanipisiiteret ebmigrisishyd lighn endin eomsiging a
sequence 10set fortA(n SEE1D NOtidRant dHeehpahaiscbampisingandegdéacesset forth in SEQ ID
NO: 12.  As discussed hereinmboveathddriie ntonhagl deder minededatfollobin of adhmimsemation of an
antibody described hereirenthecadimizeoiofffdéocélistinmrcirculation in a mammal are initially reduced and
then increased compared to then15meurabeipdf, Nikecabecin ofrceffation ifuiibomaindoval phigr the
administration. The inventpnhassalsaishewititbad incirasinigdhavaumbaroth knealls gRlatiieoto target
cells results in increaged gffisagywhen iecipates numbspofdargetcalis. are killed. This effect is induced
by an antibody comprising a constgayt regigRonike #RaiRR SOMRKISIPGAMNY acidrathstitidians S239D
and 1332E according to thgfkk&0 pUber Sy siemsahté@bat.  Thus, in one example, the present
disclosure provides an isolated gr feepmbinapk2hAhuWHIBAI srRRRGPhsPe5licaly. pinging to
1L-3Ra chain and Compnﬁl&%‘ylation compared to an immunoglobulin or antibody produced by a human or
40  a CHO cell that has not been altered to reduce the level of fucosylation of proteins.
In accordance with this example, a lower level of fucosylation will be understood
to mean that in a composition comprising the immunoglobulin or antibody the




(1) a light chain variable region (Vi) comprising CDRs 1, 2 and 3 as set forth in 25SEQ ID NOs: 2, 3
and 4, respectively; (ii) a heavy chain variable region (VH) comprising CDRs 1, 2 and 3 as set forth in
SEQ ID NOs: 5, 6 and 7, respectively; and (iii) a heavy chain constant region comprising amino acid
substitutions S239D and 11332E according to the EU numbering system of Kabat. 30In one example,
the present disclosure provides an isolated or recombinanthumanized antibody, the antibody capable
of specifically binding to 1L-3Ra chain and comprising: (i)a VL comprising: a) a CDR1 comprising a
sequence set forth in SEQelRxigs 2f(au@rgedednhlyogisaguence. selieif igSbQatiNOl4);,  b)
a CDR2 comprising a sequanse sehfaftidty S& RN AR Oiansesathhyasedpenaensat fosth in SEQ
IDNO: 15);and  c) a CRAB3GAMPHSING: BSRAHERER 8RR RER BN ¢h @prnGaded by a
sequence set forth in SEQ ID NQ; 16),,4Q(1) @le\/qﬁgm% or DRiGRR 1 campiigi lgtgcpquence
set forth in SEQ ID N %ﬁgﬁaﬁ%a%gng SEOHGHCS xsezég{ﬁnslfag%ﬁsgqléﬁc&'g& ik i

comprising a sequence s orgh b o enco ylr? u%lcﬁgé rth |n Q ID NO:

18); and 0Oa CDR3 compr|5|n§ e Uﬁgce sé/t (}Sr% ufﬁn?% 9 o en.cocF% a sequ%nce set

forth in SEQ TD NO: 19); ;A consta t Ion ¢ [5ing a mg%len(f ‘Substitutions
S239D andT332E accordifjg to Or yotar abar. i) YOhe é’>r<aar1hlt1° Ythe feavy
chain constant reOon is a ?Jaé Hﬂﬁ%ﬁ‘? c?oélﬁﬂﬁfﬁ”na ]é%;’é S PR %ﬁ§equenceln one
example, the constat regfoPEBMPHRENG ééﬁrc?él%‘@leﬁdﬁ’ﬁ petiae atdpab; Q_Ll?l%@gncluswe)
of SEQ ID NO: 11.  The*ptédiartrbriosompairatoRars er sitémuinekRifoNBed4nriserated or
recombinant humanized &i#56aHEgsE A MTBoEY EQIRIN of Bpecifically binding to IL-3Ra chain and
comprising: (i) a VL comprisingiaptasi#orcithsaguermetobeds rdititiibods B ooz tafibedyencoded
by a sequence set forth ir @D I KOsh20handiomasid cormprisngtalodmindEAtid S¥Quehte according
to SEQ ID NO: 9 (orlenconiediby ty seguencesgdbfibrimn $iESENDD2RIAn R4 reandchiih achgavinghain
constant region comprisinganning saithshbsHigidndS2390br anddddE @qoarding forthe EEQnumMbering
system of Kabat. 20In oneexamply, dhgdledvyychaineansiankriegen is @yhsd)aha kuesantgGl and
a human IgG2 constant regigRs. déeaingexample, the constapipReian campasesiavsrgueance set
forth between residues 121r45QdinatHsivieh@f BEEX)TD NO: 11. The present disclosure additionally or
alternatively providegan isolategl ke example, the immunoglobulin or antibody comprises an Fc region
comprising one or more amino acid sequence substitutions that enhance the
effector function induced by the immunoglobulin.  For example, the one or more
amino acid sequence substitutions increase the affinity of the Fc region for a Fcy
receptor (FcyR) compared to a Fc region not comprising the substitutions. For
25  example, the one or more amino acid substitutions enhance increase the affinity of
the Fc region for a FcyR selected from the group consisting of FcyRI, FcyRlIla,
FcyRIlc and FeyRIlla compared to a Fc region not comprising the substitutions.
In one example, the one or more amino acid sequence substitutions are:
(1)  S239D, A330L and I332E according to the EU numbering system of Kabat;
30 or
(i)  S239D and I332E according to the EU numbering system of Kabat.
For example, the immunoglobulin or antibody is a humanized antibody
comprising a Vi, comprising a sequence set forth in SEQ ID NO: 8 (or encoded by
a sequence set forth in SEQ ID NO: 20) and a Vy comprising a sequence set forth
35 in SEQID NO: 9 (or encoded by a sequence set forth in SEQ ID NO: 21), wherein
the antibody comprises a Fc region comprising one or more amino acid sequence
substitutions selected from the group consisting of:
(i)  S239D, A330L and 1332E according to the EU numbering system of Kabat;
and
40  (i1))  S239D and I332E according to the EU numbering system of Kabat.
In one example, the Fc region comprises a sequence set forth between
residues 234-450 of SEQ ID NO: 11 (comprising the S239D and 1332E



25 recombinant humanized antibody, the antibody capable of specifically binding to 11-3Ra chain and
comprising a VL comprising an amino acid sequence according to SEQ ID NO: 8 (or encoded by a
sequence set forth in SEQ ID NO: 20), a VH comprising an amino acid sequence according to SEQ ID
NO: 9 (or encoded by a sequence set forth in SEQ ID NO: 21) and a heavy chain constant region
30comprising amino acid substitutions S239D and 1-332Egccording to the EU numbering system of
Kabat. In one example, the heavy chain constant region is a hybrid of a human IgG1 and a human
IgG2 constant regions.  substifuffie exarpleidie EONaIABEISYINEOBTIESES. a Sequence set forth
between 35residues 121-450 (ingusivahiSER FO M ldmpiRone @xaiople: theipreseatdisclosure
provides an isolated or reggipRinani simarizgdienibody ((his,aBHbasy $apablgshsragifieally binding
to 1L-3Ra chain and comgisipgia9bt SHalnSHVRIISINRR Ge,PRuUFID in SEQ ID NO: 13 and a
heavy chain comprisigg & seayeiee.SahRrThinminAdRubli bailone Seamisn. mepnoglobulin
or antibody or antigen blnéjlrrllﬁs{rrg rpent hereof of the present disclosure neutralizes 1L-3 signaling. Tn
one example, an immunoglobUT Aoty of e present dlsdlosie 58,4 nakied fmpungalobui
or an antibody or antigen |r11\gén ?rawr?llel:n eflreﬁla ofthe. Ipresenlt) IS oiucll*ﬁ IS a&e‘g .r%dy or
antigen binding fragment ther 0?3 anfjlﬁ on é:x%%fﬁg,pgﬁ] |%1%%ﬁ%u§ng8t§etllﬁrbrlg [ (?a‘tthe’ resent
disclosure is a full length ShtiboHA SR OhE BRERHE SR RS o SBbe M AR Ee S?QH@iFresent
disclosure binds to TH-3R& ¢REM WP St itihdiS EiATiS I CBREARAREANBICE SEL BB less,
such as 5x10-9M or Iess,%@@é%ﬂ%lé%-BxlO-QM or less, such as 2.5x10-9M or less. In one example,
an immunoglobulin or antibody*dftkeuprdsbeiedtistiosurée 10 Ysiers bos|desmpabiehabatwWitho® KD of about
2.2x10-9M or less. In one2érémphéiothefikansapbpdye Acstithad hseon I anenbdiotk XExadlvinfor
example is about 2.2x10-9kulation nngnmasxarh ple ael nmdwod lobiulinnonemiiod dyrafaké jordisent
disclosure binds to 1b-3Racheairnivil acKDiofianatodx i 0kt IMnonié ssofap edamplestabouthe5
8x10-19M or less. In one iexamplesthieokhdsyh etuy eamcading the xiLEr9 if 2 @bo el Ax EQeli@igst for
example is about 7.8x10-d@Mresult heisisaleswii@lsoincludestéragmeditss uagtotsdad daesyatives of
the immunoglobulin or antibiedyrak thendiselosyire. MRS R¥AMRiag AnciMmEsNesiabulirokaatibody of
the present disclosure is 20hgaRaklaqfkedydingdhrunumabenobNiKcell whea Asipinistesedyo a
mammal (e.g., a nonhiuman RimaleSHoR @b a.cynomolgus monkey). For example, the
immunoglobulin or antibody is%gﬁe Sfreducing the numberalNK.cellzwhan.admipistergd to the
mammal by at least about 20%; SeD A8 '%{@%0&5%9%0?@&9? At dDRUTE Bt Hfurs or 8
hours of administration. For %éaml%lﬁb_the 5 immunoglobulin or antibody is capable of reducing the
number of NK cells when 8m|1r11]%£?r d.to th hamm at least aBBﬂt O%) vyii in 6 rs of
administration. In ong_ex [ fmm Varlgtio SN0 é%ﬁ%%%flsﬁ%gca a%?é o?l%eg]&(s:isnet the number of
f %?-T'gngre eptivels: y b 9

NK cells when admiffiste Ad-at a doséeof hetwEeh f).ﬁf)%img/kg and 50mg/kg, such as between about
0.0005mg/kg and about 3840 PR e BeR ¥ BhcapBTE BEda Mg Wi d Abeti¥dng/kg,
such as about 0.005mg/kl 38 SO gy SHBRCHECR B 0.01mg/kg and about 10mg/kg. For
example, the immunogloBtilin &heEHdai iSorspribRSsH @H%W%&H@%%@@WW‘@@?I&?H%
administered to the mamidlBiP&taeastiagoihsBUwrke & Aot of kthtiinistration when administered
at a dose of about 031 mg/kg 189y Danntgikgear dseriglicgloviopryyikgs i saktekaniptemiiragdose is
about 0.01rng/kg or 0.1mbykgniredaeibxdnthéeantitohurrbéleof MiCiGetkdyihitdmgriamhmBbistinoreased
about 7 or 8 or 9 or 10 or4bhdl amiRiongt3 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 22 or 29 or 57
days after administering ttig imWynagpeking) or antibody compared to the 40 number of NK cells in the
mammal prior to administration)of the DRIMesng@isiby lincgticabsibady:Harse@IDRE): thentrdaed of NK
cells is increased at igastghoul & e 1d: rth InSELZIDMAS day's after administration. For example, the
number of NK 9 b) aCDR2 comprising a sequence set forth in SEQ ID NO: 3(or encoded

by a sequence set forth in SEQ ID NO: 15); and

c) aCDR3 comprising a sequence set forth in SEQ ID NO: 4 (or encoded
by a sequence set forth in SEQ ID NO: 16);
40  (ii)) a Vygcomprising:
d) aCDRI comprising a sequence set forth in SEQ ID NO: 5 (or encoded
by a sequence set forth in SEQ ID NO: 17);




cells in the mammal is increased by about 10% or 20% or 30% or 50% or 60% or 70% or 80%
compared to the number of NK cells in the mammal prior to administration of the immunoglobulin or
antibody. For example, the number of NK cells in the mammal is increased by about 20% at least 8
days after 5 administration of the antibody or immTmoglobulin at a dose between 0.001mg/kg and
0.1mg/kg compared to the number of NK cells in the mammal prior to administration of the
immunoglobulin or antibody. For example, the number of MC cells in the mammal is increased by
about 50% at least 11, 17, 22 gy 2% days2aftienadnyinisijation of thehantpody ordrimeinegldbalin at a
dose between 10 0. OOlmnggg@lﬂgl@ela}g{J{glﬁcg}qumg@olt@ea@umber of NK cells in the mammal prior
to administration of the immunggloRuWinRar BRPRGHY o [RARREXATRIR ifRe @MtiBRs QL i¥4R@globulin
is administered at a dosepf hehygep & dingikerane Jdmaikg,for example, the immunoglobulin or

antibody is administeted af;a CLOr?e%\Rf &Q&W&&P&%ﬂ%&n&é@ﬁﬁﬁg pOdRR.disgiBRu fygsein, it will
be apparent to the skilled artﬁgﬁ‘nEthgt troe%erﬁjj sclggureser VI atp |mmunoglobuI|n or antibody

numperin
that, when administered to a amma c rﬁs an |nC£ease er o s in t? |inammal
ne exa \éy an cons an r on 1sah
For example, the immuno (?bﬂ |n or azﬁ) when a minis ere o a ma causes reductlon in

the number of NK cells i |n e muénrﬁlrln oweolt 568V an iincrease in the numberggNPK ceggﬂ In one
IIQ‘??“ s in the

example, the number of NK ceftl ePRASeleo PARTIcEE ¥ RIBRFEE b R ALHSBY
mammal prior to adrﬁ%lstﬁfﬁiﬁs&fzﬂﬁés%m%@b HoPantbbly.  Tn one example, the
immunoglobulin or antibody is C$pBIE b RSIATETAGUHE PAINRE R I Y DTV ifRs Fr‘i‘aﬁ’ﬂlﬁ'ﬁfjtﬁ? at least
about 50% within 6 hoursresoREEghRARESS Pty dBeriribasheereable 9bseceifisBbiLtindo®nRy/kg or
0.1mg/kg and the numberlofRikcbaingid ehaprigingmal is increased by about 20% at least 8 days after
administration of the antidody oVinmenproglebulirmanaadusedenseerr @GOG MmEQ dndNO:18grikg
compared to the nunhber ofdd<dchyls krdhamenacnfeh priSEQ RdNidhadidivot the ¢ommusiogkobulin or
antibody. 30Tn one exampiendheidisglasuca@mites &PQADTA0edticateadyddsitior@enaprising an
immunoglobulin or antiboélytaacsrdinD toothE peagent disclosure and a pharmaceutically acceptable
carrier, diluent or excipienti) aThevprasantsisshostiplemprovidenian isalatesuugricsasithencoding
an immunoglobulin or antied;of theorrasentdisclasHRH3S EXxemRIarYIequences of nucleic acids are
discussed in the conjgxt of en%@%@QﬁHM@%@Ee@W%ﬁQQ&‘QM&Q%M@ﬁﬂi&?&%q{&f%ﬂ@g@ﬁe to be
taken to apply mat arts myfandis.19, {96 PLESEH: fxatnple of the disclosure.  The present disclosure
also provides a nucleic acid capaple %ﬁ};{@r{ﬂ Z;&%%gg&lo%@ rigkof (g diselaeusm et ion
stringency hybridization comaltlorﬁlql a‘l GRS 0 es ragments homologs and
derivatives of an isolated nuc q.lF aci g"sclosur ?Ei (= e (prra eenrllétgvle C|0rSOL\I/Ii glgﬁ)l ro |8Ies a genetic
construct comprlsmgzéan 10 is at&fnuc 0 he]ke § EFP’ rh c}’ Ié F %8 L |0nal
nucleotide sequence such’as 133&0 jOter %I}élEﬂyyh PIse &id a(?%?l % oA 1rgxample the
genetic construct is an ex%‘réggi8ha8b?‘l?tﬁ?&p&§m%ﬁ3|hﬁogwré%lﬁ%@gﬁﬁlﬁl%l&%F%H‘Ef‘%ena&c(‘}fgijé% nucleic
acid of the disclosure, whidréfRsHd 815 8|St FRIEERY Actmssperaby likeBY BN o hdrd Fegulatory
nucleic acids in said expre22iBHipeeiotnine AgidieIsasrseordie foretdeondttlicr srepedideiosure
comprises a nucleic acid &9eefihg% pOHpBptEes 8. §'Occrhbatdng AW dpiraoRihRkéLNa
promoter and a nucléfc ackingricodingianoidr poiiptivs eS8y, sumigpizingeaovingl Boterdily linked to
a promoter. in another exampieinhegenefiKdonstruct is a bicistronic genetic construct, e.g.,
comprising the following operdblynkrkedpdenhp beeytshinT oo Biorden {§ayrahebteifipualgatleic acid
encoding a first polypeptidad 4 bti)angararnataibegame entry site; and (iv)a nucleic acid encoding a
second polypeptide.  For exaoplesagldinst pomTaptige s eongiBesaa it ard dhrsesanddaolypeptide
comprises a VI, or thg firstpalpeptidencainmnisees¥b ansidhe second polypeptide comprises a VH.
20The present disclosure alsoigeptempipiesisepaiaic SLNRHE SRATIIGE nNeQf Whichnaneages a first
polypeptidc (e.g., Comp”%i&ﬁa%%d)a@tﬁ%@nﬁf@%t%m%bﬁ%@%%%1%999%199%9@%@?&%19
comprising a VL). For exapl iR nEeseih UsslesisRIne PLONIERS &FAMPSSERY fomBrisng:
and a heavy chain comprising a sequence set forth in SEQ ID NO: 11.
40 In one example, an immunoglobulin or antibody or antigen binding fragment
thereof of the present disclosure neutralizes [1.-3 signaling,
In one example, an immunoglobulin or antibody of the present disclosure is



(i) a first expression construct comprising a nucleic acid encoding a 25polypeptide (e.g., comprising a
Vii) operably linked to a promoter; and (ii) a second expression construct comprising a nucleic acid
encoding a polypcptide (e.g., comprising a VL) operably linked to a promoter. The disclosure also
provides a host cell comprising a genetic construct according to the present disclosure. 30in one
example, the present disclosure provides an isolated cell gxpressing an immunoglobulin or antibody or
antigen binding frawncnt of the disclosure or a recombinant cell genetically-modified to express the
immunoglobulin, antibody, asjaatigemipdigidragmeantbody ol Bréinen Skampleadhentalbeompiiges the
genetic construct of the diselagunecRkuadH)enfikst ganelic SoRSEMChaeMPrSAGgR ftelgic acid encoding
a polypeptide (e.g., comprising & Vi) QRapabnlinkechigisoRramoistivaddiha SecondidengHc
construct comprising a nqglae;ﬁlgg&tgq @9 a polypeptide (e.g., comprising a VL) operably linked to a
promoter, _ whereinghe first g secoR PANRRRIFGR (81T 20 IMBURSIARLY &s&{i‘ttﬁé%%é&é 40antigen
binding fragment of the present qtsg &Uﬁgm eneticco rtlgtqlusts:écea 0 e |n¥elg faf | eII or
&9

remain episomal. x?mp esho e 8‘/‘?\/{ ég) fsent _?u1r519 cu eS Suc east cells,
insect cells or mammallan ﬁ the presen closure gdﬁd itionally prowdes a me

producing an |mmunoglobu i antlbo or antlgen bindjng fragm enﬁ) é ﬁ%ﬁ sclosure the 5 method
comprising maintaining the e ﬂl&e g 8%3? 8 ¥8§ RerEE HREIRM Sor the
immunoglobulin, antifodyPB éﬁ 0&}& Br lessy Briwesmpie ffie method

for producing an |mmuno§Bb‘§|I|Het%(Fﬁfbéﬁ%rlé %gMn%ﬁ]dil?i@‘tfr%éi‘r@n%ftf?’fe%?é’&%%d?e*‘é@‘t‘ﬁpnses

culturing the cell of the 105¢kre under conditions sufficient for the immunoglobulin, antibody or
antigen binding fragment to be pProdeiesdmatvd a@mﬂmﬂaﬂglobe@éﬁe@tlbo%ﬁrﬂ@@k%‘fﬁlilpl@sctﬁéufﬁethod for
producing an immanoglotbirity, taritibddy driantigen Kindfrigdvagrientbhothiessisetosamadeitonally
comprises isolating tHe infmdiBglobislin, dntibodyaompantigefnbintitvgdnaapme ik 105 Mendresent
disclosure additionally prowideé\, fetkaaptf ipedducirsy @ tdombinant immunoglobulin or antibody of
the disclosure, the method includingistheste pscofinclipculigrnrgta hasitelheorkairifigearnexpression
vector according to the diggiRsw@suth dhaftihslyecamnbinanrtisymunoglobulin or antibody is expressed
in 20said host cell; and (i) isglafiexthe ke MHRABLIHMK RESHABUIN o f thd PEREEKRABAIR, i Method
for producing an 'm@U”OGLBQME%f?éaUQQ henantigembrdingfrramenhol e disaasHig @dditionally
comprises formulating the, immypaglonHlin:AntRRdy of 20NN ANAREEAIMENHt Withhae, the
pharmaceutically 25acceniaig ATt or alif RIRGRLEISGIISHI A'SR RIRYKEST RiE

didh
prophylactic or therapeutlc treat{‘nefrl\ oﬁhe m[;,ner% or gpn | 'EIO% \anmm a’tﬁeastmbe“}%d cIudlng the
step of administering the mynunpgio ag\ln or o the d lre {0 the mamma t?t ereby treat

urs or OuI‘ 0 % 0 1ms I‘ thIl
or prevent the disease or cont‘:ﬁh none, e ]j]r[k

n € én th n§ ample the
mammal is in need of trealMent of 1? ?3)%1@ V ‘hagaé” rei e Tal aef |?1 need sUtters from the
disease or condition. In oﬁ@’é%%p t?hﬁ%é’?ﬁ%? bn Pie@d lgagltt f’@?(ubf SCPe/\/e]?S‘H Hy. ?né“lﬂ@ez?ge or

condition or a relapse the?,glafnlstra In one example, the immunoglobulin or antibody is capable of

reducing the number of NK cells when administered at a dose of between

0.0001mg/kg and 50mg/kg, such as between about 0.0005mg/kg and about

30  40mg/kg, for example, between about 0.001mg/kg and about 30mg/kg, such as

about 0.005mg/kg and about 20mg/kg, such as about 0.0lmg/kg and about

10mg/kg. For example, the immunoglobulin or antibody is capable of reducing

the number of NK cells when administered to the mammal by at least about 50%

within 6 hours of administration when administered at a dose of about 0.0lmg/kg

35 or O0.lmgkg or 1mgkg or 10mg/kg. In one example, the dose is about
0.0lmg/kg or 0.1mg/kg.

In one example, the number of NK cells in the mammal is increased about 7

or8or9orl0orllorl2orl3orldorlSorl6orl7orl8orl9or20or22or

29 or 57 days after administering the immunoglobulin or antibody compared to the

40  number of NK cells in the mammal prior to administration of the immunoglobulin

or antibody. For example, the number of NK cells is increased at least about § or

11 or 17 or 22 or 29 days after administration. For example, the number of NK



35The present disclosure also provides for use of an immunoglobulin, antibody or antigen binding
fragment of the disclosure or a composition of the disclosure in medicine.  The present disclosure
additionally or alternatively provides for use of an immunoglobulin, antibody or antigen binding
fragment of the disclosure in the 40manufacture of a medicament for the treatment of a disease or
condition in a mammal. The present disclosure also providgs an immunoglobulin, antibody or 12
antigen binding frawncnt of the disclosure for use in the treatment of a disease or condition in a
mammal.  In one examgigs e elisaasel of GoraitEByIstHN: 1bs3Ramediated diseasa srxandition.
Sla one example, the disemsg or gondiliapisemyciadyispidstiosYdramein thd iaRteXpAwple the
disease or condition is capgeh; SHEHMASIAREMALARAIGEINE e IV GXamPlS.alapkemiansich @s an acute
leukemia (e.g., acute myglagapusdemkeniahal achopislevkemia e, shienc w%@r@feaocyt'c
leukemia). In one example, i di3Rase Ak GRALIP &'muog&arﬂsmca@gsme&% o%lqn leukemia,
i.e., the cancer (or Ieukemlad) tﬁlchﬁa}gactenzeddby ctgglcer or |cae cel ﬁhexpﬂre smgﬁ

ma In one

another example the canc({-:-r IS ? ﬁlg}ﬂ%ﬁ mleBOolpE lﬁleratlveb I’ SUC

example, the disease or n |s an aut tolt mu e condition or a t c tlon For
example, the condition i %8 kg iy mcre (PPPF oﬁ:ﬁ%a g’a rg;iﬁé S%/ % J%’rs
1

pus, e.g,, syste
scleroderma (e.g., s tenﬁ‘ﬁeﬁc @@Fﬁ n o aBH a%d’ilémﬂl?g Btdmtige etﬁ%ﬁfi’i’mlstenng
an effective amount bt thé fHgtsctan .Hn%,/h%ﬁ%var?ﬂé? & AHERTY SRR Sk EarRY
20immunoglobulin, antibdiPo° SANGEHBS W&lﬁﬁtheaﬁ?ﬂ%‘ﬁ?glo ulig ghendhednpldr i matdd Cemprises
administering between aétiPlpoD IR IS OnigIREISE TR ERSO U VasiB Oy Bkatigen
binding fragment to the nmahedR: Fépessrmple, threimatnog dwhpasesthedi i sdring bedwieh about
0.0005mg/kg to about 40dvwy¢kd.OFdmgRampleltig&kgnethod 25 comprises administering between about
0.0005mg/kg to abouif 30mg/kgafedroexmipidothie heetinod wdhbprigpsadmitistérig betaetntabout
0.00 Img/kg to about 20m@ikgrdsart ekiactiptes thevitethed comprigedwchministeibndybetweeheabout
0.001mg/kg to about 10mgitkehifratExampientiae aethoon camprsastadiniisteingkbaivasnhabout
0.01mg/kg to about 5mg/kgnfred exesnplemiiie BOmatheskLomNrisas ARGt hataeen about
0.001mg/kg to about Imgikgmmal, lQRE £XARAIR ithddmethed sorpdsasirdninistainghehvgen about
O. Img/kg to about 18ma/kg Lf m@emrwmegmyém@mﬁb&ﬂy onagtigenRinding Fageent ker
example, the method comprisgsRAIYISIAL RELNESRAR0 Hhiafke 1aalaut PROAtn FAr
example, the method COMPrSES aqgmmgﬁ%g%gtﬁg%\{y&qénogaﬂlu&%& g{kg to about Irng/kg. Tn one
example, the method comprises a ad mlnlst?rlr]% lmmunoq %u Ut | anrpgo 10, ab fé C%Onagc/k 9{ the
immunoglobulin, antlbody or gntlgﬁqgéma n F%ment ﬁafnagt a’bou? o com
administering betweg about 2 mg qgo 30 Gl%g ﬁ@p e t e @ r](oglo;)ulln
antibody or antigen bl%dln PAGHEERE & S8, Al S a?f 5§e ozf’ e, the
immunoglobulin, antibody r%ﬁﬁ’ﬁéﬂ OIRiAS 3 SAmant i ﬁ%ﬁ?ﬁ%f@’r@%‘) %Oéoaéée?ﬁt@ f?ﬁ@]/kg In

one example, the immundgRbHRPATREOy briihfgEpPBingingrmunoglobulin at a dose between
0.001lmg/kg and 0.1mg/kg compared to the number of NK cells in the mammal

prior to administration of the immunoglobulin or antibody.

30 In one example, the disclosure provides a pharmaceutical composition
comprising an immunoglobulin or antibody according to the present disclosure
and a pharmaceutically acceptable carrier, diluent or excipient.

The present disclosure also provides an isolated nucleic acid encoding an
immunoglobulin or antibody of the present disclosure.

35 Exemplary sequences of nucleic acids are discussed in the context of
encoding antibodies or immunoglobulins of the disclosure and are to be taken to
apply mutatis mutandis to the present example of the disclosure.

The present disclosure also provides a nucleic acid capable of hybridizing to
a nucleic acid of the disclosure under high stringency hybridization conditions.

40 The disclosure also includes fragments, homologs and derivatives of an
isolated nucleic acid of the disclosure.

The present disclosure also provides a genetic construct comprising an



fragment is administered at a dose of Img/kg. Tn one example, the immunoglobulin, antibody or
antigen binding 5fragment is administered at a dose of 10mg/kg. In one example, the
immunoglobulin, antibody or antigen b fragment is administered at a dose of 30mg/kg. In one
example, the immunoglobulin or antibody is administered to the mammal a plurality of times. In one
example, the period between 10 administrations is at leasfyabout? days, such as at least about 8
days, for example, at least about 9 days or 10 days. Tn one example, the period between
administrations is at leasti@paed hlc@ayscillnantheicexampiel the peraddatweaniasimivysiations is at
least about 15 days, suchgpaiieastrrosbba6BYsydabexamiale, @t lrrriakeut 18 days or 20 days. In
one example, the period betwegepndlaadpINRIratiens ismii-eastARepldd davasicanathatisxample,
the period between adminjstratians isatisaskiaRouh2odamisyah as@! lRastaRowiRRidays: for
example, at least aboyt 4QGfyp AR, 43S IRBR ARG RRFOAAEMESN.Admipisirations is at

least about 57 or 60 days, F erxe%%ssﬁp 1¢ immuriog lobulin, antibody or antigen binding domain is 20
administered at a dose ofS% 1666 mgl/k q 5m(S:1[k %I%h as k tween 0. 0005m Ig and
ne 17 con 't ﬁ he

re com I'lS

5mg/kg, for example, betwe n erlo e Wee ratlons is at
least about 7 days or 8 dAJS 076! orp? es ( dﬁompr E d‘a W%ﬁj /s or 22
days or 28 days or 29 da;l?§°8’r0% %@)ﬂsngf i‘%&‘f 0%6?85‘(3?%?8 frie ﬁ@&l%ly

antibody or 25 antigkh bifRFRBMBREHHAE %mﬂ’ﬁétered at a dose of between 0.01mg/kg and 5mgkg
and the period between adminSfBHSIeEP A4t 8H5HE UL & BigiAronio SaSHE SPRys or 11
days or 14 days. For exafmpleohEiraghnsdloniigrrantboayestanmgamntiidingg dopfdsh is
administered at a dose oflbetweerr@@drng/kg and 2mg/kg and the period between administrations is
at least about 7 30 days 618 dayscbrirddyscoditg a@ipsrohitaiays or 14 days. For example, the
immunoglobulin, antidody(ioy artigeterbah dingodermain igeadmdinistered at a dose of between 0.01mg/kg
and Imgkg and the periodbetweenckitmiiistiatibnsascabldastyplyoide 7 days or 8 days or 9 days or 10
days or 11 days or 14 days. In somexaxpr)pies, fike perpehbiciweeapadministationsis atteast about 7
days and less than 35 ahuipgidayengiibsas vt |eashalmut Jolyfayrorcdapinys and lass dan about
20 days, for example at legsidbRyhdRidaysnpndelass,than about 18 days. In one example, the
immunoglobulin, antipody or aﬂﬁ'&ﬁ&s@iﬁ‘éi@&o@ﬁ}@ﬁ% iR AdRRsleved At adese QhARdmgikgrand the
period between administrafigns.iR YR foRpYiaL ?é%alé%rﬁ'é ey J0adavmer diludays or 14
days or 15 days. 40 In Otﬁcst&@et%otaeﬁw&wc%géggut@mgmt oI%0f AptignRNCIRG fRmAn is

administered at a dose of JIm g8 en en ad mlnlstratlons is 6 days or 7 days or 8
%e ISO 1cfzacom 1 OIl CO

TOV
days or 9 days or 10 day ays ot;f%)rem S Con naoglec xamcp?e the mmunoglobulln

or antibody is adminj tere at ados een adminis 6tlons 15 6adays or7
days or 8 days or 9 ys By YLQS’% C@fo% ’ﬂ?%gfylf gr 14* %ab?r%‘o %fy%ngr 21 days or 22
days.  For example, th&mrAubSgin GRSy Shtis8e - éamﬁ%%réd%lﬁlﬁo@é of'58tEeh 6mglkg
and 50mg/kg and the perR%IYB?éWé ﬁ%&ﬁﬂﬁ%%?é&l%ﬁé)@pﬁ{a@ég@é%ﬂtaﬁoﬂ% For example, the
immunoglobulin or antibody is abhfififsiersy atsa BsEler bértettl FORRIKGDhEIOHIFIRE S the
period between administratfefng tathe assaBdifcoaust 15 days. For example, the immunoglobulin or
antibody is 10 admirfiStered atla eissexaipetwie aresOnbiRgsardP80mdgyiey sntittdecpbptucbergeen
administrations is at leasteabouubdgbindicaysntibodp memdigamiphaisn e gevio df etwiedpsadministrations
is at least about 20 days andrbssiheril gbatitdy-dayisisUoregsat ibastabmgl dblilor, 2Ridalysoand less
than about 65 days, for exampidatieastabatt 25 days and less than about 57 days. 15In one
example, the immunoglobulin or @Rttkedylistrespinisiaracatha gase: bty dfghanddhoeupasiod
between administratians ig)14 days eindé drysuatZbepysRr 2RueR)seII3Nchays ar diypigyor 50 days
or 56 days or 57 days or 60.d@¥syprisind B VDO BNAIBKINS pRMRGIQRYIIN or antibody is administered
at a dose of 30mg/kg ang e PSLOHRRHEER, AHRINSHAHANS IS IdeAaNSIUdRIRYS O BebRRdays or 22
days or 30 days or 48 da;i!, é’%%ﬁﬁ?s‘(r?g%@? d%@%%@'h?l?e&jﬁ}’é&&ﬁﬁéi’ays As dlscussed above, the
inventor has found that fo gmr}gtﬁtgm@%aa%g&ﬁf %M% &nq&]& lfl“ﬂn%u%@éﬁ%&ﬂ%%&h@o&%s&msure the

number of NK cells i I% mcreesedben O fra e ?isc? ore administration within about 8 days.
The inventor has also showr%‘f‘ tinc asgedpnum E ?nN fhcre e the 25 efflcafy of an
antibody or immunoglobulin of t eSiSefostig 1R A ugllﬁlée fﬁm P ta?gcg celisTThi& onte the number
of NK cells is increased, a further dose of the antibody or immunoglobulin can be administered to
induce a therapeutic/prophylactic effect. For example, an immunoglobulin, antibody or antigen binding
fragment of the disclosure is administered a plurality of times at a 30 dose of between about
0.001rng/kg and about Img/kg with a period between administrations of at least about 7 days, such as,
at least about 8 days, for example, at least about 11 days, such as at least about 14 days, for
example, at least about 17 days, such as at least about 21 days, for example, at least about 22 days,
for example, 28 days or 29 days or one calendar month or 56 or 57 or 60 days. In 35 one example,
the period between doses is about 7 days. Tn one example, the period between doses is about 8

days. Tn one example, the period between doses is about 11 days. In one example, the period
hetween docec ic aboniit 14 dave hi nne evamnpnle the neriod hetween docec ic ahoitit 17 dave |In one



Figure 1C is a graphical representation showing the number of NK cells in 15 a sample from a
non-human primate subject at various time points (as indicated) following administration of a chimeric
antibody (designated CSL360) comprising a human TgGl constant domain and the variable region of
antibody 763. The number of cells is represented as a percentage of the number of cells prior to
administering the antibody. Dosages of the antibody are indicated. 20Figure 2A is a graphical
representation showing the percentage of IF-1 cells lysed in the presence of the indicated cell
population and antibody CSL362xbla¢ varieus someeiitatioasdasutbdicaies atthel dxiS)east Figure
2B is a graphical represeptatioRsshewing: thepasantiage of AML cells in the presence of various
numbers of NK cells and antibggly SbL368%4s25 Jdanisalinyofsiiasior seis NS celisuEdatarget cells
(leukemia cells; T) is indigatad,on4hRiX aiBoRESHIt SRNeIRIRASHING 6a!IS TR hya.pateRis are
o A o T e TR et
chain antibody CSL362 apd] ?T:CE eita lcwn? O{arég 1mn§%§%§% R ino acid ggqulgaﬁ:: of
LCDR2 of humanized anti- [L-3Ra chain t|bo &S and modlfled fq thereof SEQ ID NO:
4 - amino acid sequence of LCBRS S¥Hil n%anlzeqf JLEIRE NN ‘ANt O@é 3%51 %9 Mhodified
forms thereof SEQ ID NG <A Rk scifen %‘ CSFWE}FHM © 582 %HA antibody
CSL362 and mod.f.eli)formg%%r%%fg@bw N@C@ntéﬂﬁmslaaa@é&ﬂl?@h%%m@@wt@eﬂumamzed
anti- IL-3Ra chain antibod§"¢iag Beanspdmbeamersdnis rbradhsEescrd NO: 7 - amino acid sequence
of HCDR3 of humanized anti- N srezemgleHbgrnshadday rediase dnmmse s ek fortisibedredf SEQ ID
NO: 8 - amino acid sequenégesf highmeHziameatiablhcalieinsofchulditiniaby eavirisesRelathgithantibody
CSL362 and modified formenhe@diBE@nindyo: @tigantindiagithgaquence of heavy chain variable
region of Shumanizeth anti- 1LI3Rauhain dintiboudy 0liB621kndrenadifiedniotms tiiepesfuSEaD NO: 10
- amino acid sequence ofrbeambimhainmoiiugianized aritie dyLoBRa divdsuan tilkodytio$ LdGRliap d
CSL362B SEQ ID NO: 1lheatpnofacid sequence of heavy chain of humanized anti- IL-3Ra chain
antibody CSL362X1 10 SERQ IBuiN&agl 3- RitineIRCisheaameRseRplRaaMY hain alcbiumanizageanti-
IL-3Ra chain antibody CS|i382%<R SEQnEDH QcdivirMinmhAGIhpeaueHca ehdight chainel ivmanized
anti- TL-3Ra chain agfibody Gsk38% aad modified forms thereof ~ SEQ ID NO: 14 - nucleotide
sequence encoding a LCRR1 BBIQHEQ%%%%%&%%& ¢hgin antibody CSL362 and modified
forms thereof SEQ ID NO: 154 n&%%%lg&@egﬂl% %ﬁ %}c& ﬁ%%&%@&ﬂiﬁ%'éﬁﬁb@@"& 3Ra

chain antibody CSL362 anq rgo ift mogra en ! g 1 Sure L ot c,;lllj il encoding a
LCDR3 of humanized antJ 3Ra E ﬁ § en gm ?g [ﬁ] reof 20 S § ID NO:

17 - nucleotide sequ%ﬂce enco%ﬁ‘u J‘ll(,alt_j) ] anl iz6d ani a‘%tﬁna chain gn%rglo?ﬁ/ tf,c 362 and

modified forms ther - nucleotlde sequence encoding a 1-ICDR2 of humanized

antilL-3Ra chain antibody CSLé’@i’rﬁﬁ(’}tr%ﬂﬁfEE? AR Grdre b metheahpraniastis §r himeditie
sequence encoding a HCERRESH REMIMZEPLFRIDEON BRAPR DsthotsidsdEs dhdtmddified
forms thereof SEQ ID NCAéoBnisie Stide sutpmohu pacuibrwafght drainwateabronego o

thereby treat or prevent the disease or condition.
30 In one example, the mammal is a human.
In one example, the mammal is in need of treatment or prophylaxis.
In one example, the mammal in need suffers from the disease or condition.
In one example, the mammal in need is at risk of developing the disease or
condition or a relapse thereof.

35 The present disclosure also provides for use of an immunoglobulin, antibody
or antigen binding fragment of the disclosure or a composition of the disclosure in
medicine.

The present disclosure additionally or alternatively provides for use of an
immunoglobulin, antibody or antigen binding fragment of the disclosure in the

40  manufacture of a medicament for the treatment of a disease or condition in a
mammal.

The present disclosure also provides an immunoglobulin, antibody or



humanized anti- IL-3Ra chain antibody CSL362 and modified forms thereof SEQ ID NO: 21 -
nucleotide sequence encoding a heavy chain variable region of humanized anti- 1L-3Ra chain
antibody 0SL362 and modified forms thereof 30SEQ ID NO: 22- nucleotide sequence encoding a
heavy chain of humanized anti- IL-3Ra chain antibody CSL362 and CSL362B SEQ ID NO: 23 -
nucleotide sequence encoding a light chain of humanized gntilL-312a chain antibody CSL362 and
modified forms thereof 35 General Throughout this specification, unless specifically stated
otherwise or the context rggigsesiathgrisaciele rendiectiosa Siogicstefe eompasitiondakmatier, group of
steps or group of compositiping @f imatienshall be taken to encompass one and a plurality (i.e. one or
more) of those steps, composifafs AfMAkEh-AHARS RLANRIRAT AL IOHRS R FARIRASIIeRS of matter.
Those skilled in the art will ggiargciate that the present disclosure is susceptible to variations and
modifications other thg;m thoselﬁggé:g‘;(%{%{ dglgqflsggg: 011%111{1 ﬁoﬁ?@%&é’l‘&l‘%ﬁf&%ﬂg 5‘?@1%91% disclosure

m

includes all such variations anfl mo ific queé[lsease rco ft?oﬁ‘l%% nceruS &%g ! §teps features,
compositions and compounds r?oerre t qr Jpdic cate |nt |s , Specl Fatlo oI |V|g;ua ¥1° coIIectlver,

and any and all comblnatlo any or more Sh S or bieatur §r gsent disclosure
is not to be limited in scop@ emfﬁ BSUHU I ESIE S eV mono%ﬁ SR Fi hded for the
§*RiEtots are

purpose of exemplification on qﬂﬁﬁ’& 81@‘6 ﬂiﬁ%ﬂ&|8h‘f0¢1f’d‘a‘a’d%mb&# S It
clearly within the scdfle oﬁﬂﬁ%één{h&%}%ﬂ%l%ﬁﬁﬁ é%(%h?fﬁfée‘a?% SROSEPHIRtiBRPe herein
shall be taken to apply mGeHti*RiGtREIE /R8ny other example of the disclosure unless specifically
stated otherwise.  Unless spetiigatisxaanlsethotrisnise naligaenAvanhanty siianiiditeideis used
herein shall be taken to héigk th&gahsemeaning as commonly understood by 15 one of ordinary skill
in the art (for example, in cell dukoeexmulechiatigesreticoniivunclogyyimmonobidtouhernistry, protein
chemistry, and biochémistriymmatigniesdittherkiisexindidatdd ctihditieconipnanizpryteimicell culture,
and immunological technigpesctitized it Sjopesent dikolos urechie ktandarl procadures, well known
to those skilled in the art. ssetoleteahniques arc described 20 and explained throughout the literature in
sources such as, J. Perbal, A Practicaképpretie Malrawanianingnidamizyilay aagieans(h984), J.
Sambrook et al. MoleculagCleningmtnéabaratorsnianual, ol sring Hasbaw Labarataruiress
(1989), T.A. Brown @gltOf%m%m%hM%@gy@roﬁég{%glybﬁf gggﬁgﬁpproach Volumes 1 and 2, TRL
Press (1991), D.M. Glover and § D, Hamgs (Ediorsleda N Ao &B%”H&%APFB@'BQM%QPV%EP
L Fress (AR MR <0 o AR bl AT, oLl

Molecular Biology, Greeng Pub. ASS! glates a Int SC) en%%t X Cd |ncu |n all Lflgdates until
present), Ed Harlow and a%/lg Lage e § tlth ator¥ Ma Harbour
Laboratory, (1988), % (ei et tal. (€ 2 &ur ent cols if mgr} n Wiley &
Sons (including all update§ u]illtlﬁe rege fer ng B‘ﬁ ]ﬁ% ?o 0 v re&ons and

parts thereof, |mmunogloﬁﬁfﬂﬂ‘§leatr]1ﬁl§l? ad %?HH’W& ?ﬁig}’fﬂ?tﬁﬁ% W%%ﬁ]?%t Ol%n?ﬁ/r]fﬁé? Wha¥ffied by the
discussion in Kabat Sequéleket 5&5t§ﬁ?§16]f’1rﬂ}ﬁdﬂﬁf&?&lﬁﬂﬁ?@?&ﬁd%ﬁlﬁﬁﬁaﬁaﬁ%@ﬁm%@%f Health.
Bethesda, Md., 1987 and89meke Tthe 1RoHs "APMRES: e.gEOrX GRENIIEY tihampkotn demtdsd to mean
either "X and Y" or "X or Y4ratiisteHag bewarerterbbVUlaw/sgpicrbsubpee/Fer bbeh piaaningdor for
either meaning. 3G hroughosleotisispadificatiomeketyore dsonthidery/be wabatibhsskeh as
40"comprises" or "comprising", Wilbhe exdaistobd todinplyctmepineiusibmofteristatedtvetemaotitinteger or
step, or group of element$, limtgers dostdpsighy ofahthennhibexcbuionobaty otheigetepnelntg integer or
step, or group of elementsajniegersror stapmple, the Ascthioddchapeisethanenindiderivesifcambahall be
taken to indicate that a speniigkkintegRunTye. otainachpionha pattisulangolicaalhsiiaale
necessarily 5directlysfFompiaatsamise 0. 1mg/kg to about 1mg/ke.
In one example, the method comprises administering between about
10mg/kg to about 30mg/kg of the immunoglobulin, antibody or antigen binding
fragment. For example, the method comprises administering between about
20mg/kg to about 30mg/kg.
40 In one example, the immunoglobulin, antibody or antigen binding
fragment is administered at a dose of 0.01mg/kg.
In one example, the immunoglobulin, antibody or antigen binding



Selected Definitions As used herein, the term "immunoglobulin" includes any antigen-binding
protein product of the immunoglobulin gene complex, including immunoglobulin 10 isotypcs IgA, 1gD,
1gM, IgG and IgE and antigen-binding fragments thereof. Exemplary immunoglobulins are antibodies.
Exemplary immunoglobulins are monoclonal. Included in the term "immunoglobulin® are any
imrnunoglobulins that are appropriately de-immunized to thereby reduce or eliminate an immune
response by a mammal to an immunoglobulin that has been administered to the 15 mammal. In the
case of treatment of humaagmshiiiabienimaiagoisbng inchsde chimeric, humanized or human
immunoglobulins. Also includediyvithin thentgrn thienmaegiekuling, argunaeified Jputagenidrd, chimeric
and/or humanized immun@.ggglgh@L@gé}ﬁg{&g@pﬂg&g@@@ﬁ%@;ﬂariant amino acid residues, sequences
or glycosylation, whether naturafly aeCuiiggier ROdEEEhEY MAN.IERYENonn R4 nd,

recombinant DNA te@nop&@egﬁmlg{%&rﬂ@mwgm e receptor binding portion. For

example, proteins encompasseg bgt em'ggrml mmmnrglgll%t()) e nclud{ebg&)m%}na%%tllé)ﬁ)qj(le camclid

antibodies and antlbodlesffrom qartlizf( |nou bu in new antige recerﬁtllol’%

(IgNARs)). Generally, caméfid gn |bo ies a ‘:&g FEE‘{IE e a VH, owever Iack adVL 1z;md 25 are
Rogo u mgﬁllnotg e SH} FECEN Pceptors

often referred to as heavy chaln TS
and other immunoglobuliiEfRE"# orf’ianrr‘{1 t?’alr? lﬁ}ﬁtelnglihﬁfl%\rg’i?gﬁ) Dlellst B?ﬁré‘?lqg P8P Antigen,
e.g., by virtue of an ::lpltlgéﬂ“ﬁ)‘i‘?’lEﬂfr"}gogqtt’-:*q eblenst bg)%%(ﬁéﬂ?@ Fe gloFrs b LIt aRI<SAIF be aware
that an "antibody" is genetall{?toRRibréadasd o b adprdteifhtrae cormRSedhs e8I LF8ith made up
of a plurality of polypepticslBHasHaieyis # Isat peptide Eampiisitgtienaxariicatiforypedhee e@mprising a
VH. An antibody also geritailystisnoprisesicsastabeudornains,; sethaohivisich dahtbld altznded into a
constant region or constasafratprie tast dpagnmédesrystillieable (Fak Aanklarbcaptrioditetrecsnto form a
Fv comprising an antigena@bibatdingsregideathatidst Capaple df spebificadiyiidendingetodbavorea few
closely related antigens. @&nierathyiocaslighitclrain dbomn Miadaynatads eitheteaasicdight dhadayar farX, light
chain and a heavy chain famprammpalsisa, 40, dE&yyootsaddntidodieseeands OF ooy peveed., 19G,
IgE, IgM, IgD, 1gA, and Te)m&lasst(endis 40thuslatedt 5gGSs0dsst. IgAI and IgA)) or subclass. The term
"antibody” encompasses 40hunigpizaghaatiaediasunoglobitmtamibdaymanizes amibadonshalkbe
understood to refer tgyan ARHRAEY.GOMPrIFIRGR WH@@@OV%@@%@%Q/ clydings GRRs.from an
antibody from a 19 non-hymeRsPREIER GrdrnRYsElAaledQ0le @bd 37&5 ﬂ@tﬁh@ﬁ fiary@ human
antibody (this type of antiagy; a0 ETTEGA. A (<RH:Allc anflbedy dtwraa%@ ggpodies
also include antibodies in W hIC hq ?e . mﬁfﬁ reS| He%o t 91 &Jman %1 ) ho oyfgg 9 bé/ one or
more amino acid substltutlo%. Smd o?' Son 2,on nﬁar R resi ulé' tﬁ’e L m@g no%% qja e replaced by
corresponding non ia man residi s ex emnﬁ hereln “him nlzed? Atbo 50 comprlse
icsidues which are fo%nd RN ({'ﬁlé Hﬁ%aérh St HIS ?)rﬁl ?10(?8 Au ‘ﬁeg JJ 1%’1 3dd|t|onal
regions of the antibody (e%ig/ ig%allgg% W&SW@F&WW%“%%%% ?ﬁflﬁlﬁ)‘é“a?\ @S Beh d using a
method known in the 10 8 8% °TJ8s8ysentl dyeeeisiodrrs1 Jeorsaamms: 6'?%@%‘88%@@1 #he term
"humanized antibody" alstEPReHawxiss™, Bindoe rdamaiZecegripivrd gt dsnsechibberisen
US7732578.  The twirsCrnglenth pgiloayd thinpsedbeiveeryedningiHvienantipolgsst abeutided
interchangeably to réfer tdasim @ntidexyoinditdasulostethdatyointd ctdiorer, Hsdas. opposaanplarnbantigen
binding fragment of an antibwdysBpeloifiestilyodyleo kategstitbodiag ihvolatathdsawitteheagosmef light
chains including an Fc regiowechiie) tondtamidbngdipsmhéy berind|tletypen sdguesicei aorstaritadomains
(e.g., human wild-type segpincedepnstandgeraaingdyercamintacid $seqaence Madiants thevaaf. In some
cases, the intact antibodycraaylbs Gapaida eftinduaingioneneioke leffeatont20dunciiansss thanlhe term
"naked antibody" refess tama@Entipadysthatisaconjvgateddn anothes,cARIPRLHae Mo 10XiC
compound or radiolabel. gays/Ry @@ﬂg@@abjggmgofﬁamygam@g antikesy compises the antigen
binding domain and/or the vanaiglgngegg%pqg the intagt mggyaﬁwgp&@ge@gm@gwaﬁ@gments
include Fab, Fab', F(ab), andfyliagmeat.dighosicsy Bﬁ{tﬁ‘{'ﬂ bediBswainalgsahRin ARibogy
molecules and multlspec@gyg\gltupg ;grfé)?g}ggra J@Sagll g@&%sm 14 dI Ihegoptext of the

present disclosure, "effector fi tlons re elr t%t ose |o]oglfml %(%tbwalegr %mg’}{ Ols or proteins
that bind to the Fe region. ga 30 n t|v sgﬁglon ﬁamln enc arlantzze region)
ecto uced by antibodies or

of an antibody that result dnal(<hﬁl|n IIO 10NSs

oo AL % eg] Eaélyt%rt(ﬁ 125 BNt PR i nediated
cytotoxicity (ADCC); antibody-dependent-cell-phagocytosis (ADCP); and B-cell activation. In the 35
context of the present disclosure, the term or "effector function induced by an antibody" or like term is
used interchangeably with "effector function of an immunoglobulin” or "effector function of an antibody"
or like term and each provides literal support for the other. "Antibody-dependent-cell-mediated
cytotoxicity" or "ADCC" refers to a 40 form of cytotoxicity in which secreted Ig bound onto Fe
receptors ("FcRs") present on certain cytotoxie cells (e.g., natural killer ("NK") cells, neutrophils and
macrophages) enable these cytotoxic effector cells to bind specifically to an 20 antigen-bearing

target-cell and subsequently kill the target-cell with cytotoxins. To assess ADCC activity of a molecule
of interect an in vitro ADCC aceav mav he nerfaormed | lcefiil effectar celle for c1ich acceave inchide

e Ween Il’lln stratio



15 antigen binding. Each variable region typically has three CDR regions identified as CDR1, CDR2
and CDR3. In one example, the amino acid positions assigned to CDRs and FRs are defined
according to Kabat Sequences of Proteins of Immunological Interest, National Tnstitutes of Health,
Bethesda, Md., 1987 and 1991 (also referred to herein as "the Kabat numbering system"”. According to
the 20 numbering system of Kabat, VH FRs and CDRs argpositioned as follows: residues 1-30 (W1),
31-35 (CDR1), 36-49 (FR2), 50-65 (CDRZ2), 66-94 (FR3), 95-102 (CDR3) and 103- 113 (FR4).
According to the numbering sysieaofsaprt.thélidnRs ancbWRRBsatb REsiianadiasdolowsssesidues
1-23 (FR1), 24-34 (CDR1)f 3 tnféh ROrR6- AR ARUGRR) 68859 6r(CRRIr 3N 98107
(FR4). 25 "Framework regigis okNereinabier FiR)a8e 1oag \riakig demaindgsiduesging shan the
CDR residues.  The tefm, "constant region" as used herein, refers to a portion of heavy chain or
light chain of an antibpdy other %'a@@xmféa{nlﬂﬁn{a%gnbm&m}%&h@'Qdms%%@émtao%@@m

generally comprises a plqora}llt of cori(stan nsarl (n er10 geree imsga,t a fs Sqnstant region
comprises the following I|nb fsodj %nts a Elant fq &d 2 aCy3 Ina

heavy chain, a constant re |on c nse ons O%Q’ jion m%’ﬁse‘?é? comprise
one constant domain (a G een énatn@ &Pﬁfi% e B d’i[}r@ ‘i‘fee“ré‘d.olﬁlstéa ’%‘ portion"
35 (which can be used mf&%ﬁ%ﬁ‘ﬁ é?B ar%?er T ﬁ) SFIBW%WE? it é)%lsat least

one constant doma.ﬂ%ndaammw?geaéh%rd&ﬁf, %f%ﬂ@?%@%k%é&%ﬁ%ﬂ% %&&,ﬁ%&@&r PHMER is
capable of binding to one®dMABHEFETATADIEHY aReH0! toR polténts Brstiee iplindht £58edde. The
heavy chain constant regisieah 3dBrsaTsetess ficrcammpue e mutgsethien 2oy 79 daysgtsugl
Furthermore, heavy chairs &f paticheusdbendsdayisuthless thra kpes0bERISsES @’faméﬁl?tdﬁﬁtns) are
responsible for different efteotds iiayetinhanthoabsyby dhposing the desired heavy chain constant
region, proteins withldesired effectoe éumofibnt2divanipelpbotiuceeantbréympbalnyime@ied ehaitvonstant
regions are gamma 1 (Ig@fl) paarkgna® thkg a2 dihehgaumadan BiflgGER)s or Rytridthsréak or 2A "constant
domain” is a domain in aniastipoelydhesanisnoessidiichis kighly simlanis anikedi@sdanibodies of
the same type, e.g., TgG or Tgh orT@Emple XIconsanbRBINR of amisaihotdhganerally: aamerises a
plurality of constant domaipso@dics thfl GRNBEADE NIRGIRBIOLiM; R @RS AV YACANHamBAES: tyo constant
domains. As usesh herginy, Jhe @I oSREGIHICE!¥RRINA: SHall R e akasy{QmeaR ap: komyaoglobulin
or antibody by which is meant tt&%t&fgaltg'&fiaegvmtﬁl@ﬁt}aﬂo#@ap%wmﬁammmh@Qalﬁﬁalswaheﬁ antibody

and IL-3Ru, chain is depepdgn,on, 1G AEGRPOC&LIE qgme&g&&%mm% 0 SPARPE.AL a1 IL-SRa
chain bound by the mmunogJobg inQl orgqgtl od ger ccor Q YA qeinpm%nupglg ulin N %l%tl o

preferentially binds or recq |zes a enlc de rm| ant o th even w n present
nventor as aso S OWH ers Q e?sbn]c

in a mixture of other oIe f#1es or org artugrg n one d mmuno i% ulin ortﬁniubody

reacts or associates thore 80?&' nt'11n Mmoreya i ﬁﬁlf ‘{Nﬂ% ﬁré ?f‘éﬁd? ‘i‘rr]l%?iga ?afflnlty

with IL-3Ra or cell expres@i§gf & ;Hl%‘ﬁ ff”(if)@f \Wﬂﬁ ait Ngtﬁfé Hitl é?@egr ac@ﬁ@ e ]
understood by reading thf&" .t.owthan%%%éammb a?ﬁnlmrh%ncf&f%’tﬂf?f?ﬁir aitibotd§*Shecttically
binds to IL-3Ra may or m§rAsEERERRARSBIRES a EECEHID Antmennadaybn, e binding”
does not necessarily requitégs&tindive fraam GriroHselettamdnyinting efriHaies fAHiRe 2 The term
"specifically binds" iSUseddtexicheingenbbpuiifdalektvald bheds'i nefeinyGenaxilhyd befeeemce herein
to binding means specificadimdisiggtangodathag aoshallaye teblesstobdstaprovideyexplickesubport for the
other term. ". Tn one examptest"spacific daysdingl 4o withs2holt IRda06r telbexgressingsabat means
that the immunoglobulin ar7afhtibodyhbindsitastidorithil a3 oo ecalpéx prdssingpsam dui) an
equilibrium constant (KD)eindPlonM asiess2sdels as alrivicatdessiaroesanphy 208dAaysless, such as,
InM or less, e.g., 0.93M alesganlile i@EMeiicd RumkerigEsYs@Ruoh kabat” wildewasigesiaed to mean
the 30 numbering of an antiBedyheavbhainbsASRRIngfQ fhexkkhiRdex Rsilaushii abat et al.,
1991, Sequences of Protginggf Imraspological IereR! RthpEehd WaikethAaigsituplic Heakh Serwce
National Institutes of Heajth, Beths 9@4&&“ indexisihased.onthe 5§¥°§dugl BH&QE‘H{S‘Q ¢fthe human
lgG1 EU antibody. As usgd graif J0F 610 Jtaﬁﬁﬁmqg@te%cg&dm HIRE MAGETRIRRG, 35 to

mean a condition as;gma eseswlt Ou{:%sd% o%%sﬁ'é/nef e R er1o 'B?wee nesor N excessive

number of TL-3Ra express |ng s Jnam SUCh. a8 ca nce % Il]ablf( mlc euls and/or
erlod ctween s abqiit

immune cells (e.g., plasma%‘ e dﬁrxtlcgz?lls S se Erein, e term m eloa sglas i syndrome

or "MDS" will be 40 undePABBIFISERSF tOSRE AR LIRS f(%& ggﬁ%‘é&l af E8Mfditions

that involve ineffective production (or dysplasia) of the myeloid class of blood cells. Subjects with MDS
often develop severe anemia and can require frequent 22 blood transfusions. In many cases, as MDS
progresses the subject develops cytopenias (low blood counts) due to progressive bone marrow
failure. In about one third of patients with MDS, the disease transforms into acute myelogenous
leukemia (AML). The MDS can be diagnosed or classified to various systems, 5 including the
French-American-British Classification System (Bennett et aL, Br J. Haernatol. 33: 451-458, 1976),
The International Prognostic Scoring System (Greenberg et al., Blood 89: 2079-88, 1997) or a system

published by the World Health Organization. As used herein, the term "treatment" refers to clinical
intervvention 10 decianed to alter the natiiral eorirce of the indivvidiial or cell beina treated diirina the



30 administrations. In some examples of the present disclosure, the term "effective amount” is meant
an amount necessary to effect treatment of a disease or condition as hereinbefore described. The
effective amount may vary according to the disease or condition to be treated and also according to
the weight, age, racial background, sex, health and/or physical condition and other factors relevant to
the 35 mammal being treated. Typically, the effective amqgnt will fall within a relatively broad range
(e.g. a"dosage" range) that can be determined through routine trial and experimentation by a medical
practitioner. The effectivecaanout.Canghe adminisiered in a single dose or in a dose repeated once or
several times over a treatment period. 40A "therapeutically effective amount" is at least the minimum

concentration required to giiggt BEYeRsURMNeOMBIgSRIeN o8 particular disorder (e.g., SLE). A
therapeutically effective amoupifierain ayMary-AGcAding B IEINESHEh AT ekdisgage state,
age, sex. and weight of e palieiANehifie Aﬁqs@ﬁﬁmgslaﬂjwpgmﬁwan% AnRoviigiligh a desired

response in the |nd|V|duaI therap utlc ou on |nW ich any tgxic or
detrimental effects of the mﬁmun ga[o'tT)lu[hn orloartlnt? 0 )t(l%naey oeiviv%eolpﬁ(% f; (i;% }ge%tlcg?lt\ﬁ%beneflmal
ec |ve a

effects. A" prophylactlc g(ei Ve amo tﬂ refers to an am é os‘ages and for
periods of time necessary 16 (ééhlev “Hre desifed'p O 6fa{% i€eSult. Typically b t not necessarily,
since a prophylactic dose is uda@"§ M e Cr%i: 8 AUSR WS SBEH@FHP &Eanmd
prophylactically effedfive SR8l oL &%@%@g RHEYS MRS BRSARB B MbiicacdReference
herein to "the number of KBNS iAdRRINTEHAN AT I BeYndeksteBd tolifcideReie MustHer idf NK cells
in a sample from a mamnidl&saistoetc regjetre e immenise edteglliupripe fordaNESHEE ASmammal.
This number can be exprésdeunas, PopagsaphPle aedislpaie miliestadL or as a percentage of the
15number of cells from a sampiguaktn ataedifferadnepointtiicinacirorm thrennvalremeBNK cdtlorithe
purposes of nomenclature exmiplarficdmaet timitation, theasanigeecid vsequetioe pfiai (RLiBRatchain is
taught in Gene ID AccessidivMugaiari @568 andf arciinmi QaHRbdY :(designatebheSTrieMmenalprisaated
according to the present disalasuigdnayan dehaianmaheSuehas Bdandiumdodgrireate Dia human.
hi one example, the mammaibis desMAR. reprhBRAICHN 2 SRAYEREE dHERIBMIBHSELHRIBidHINGLS
broadest sense to incIud@&hﬁnmméeﬂq@gﬁmg,nug@@éi@q)%@gﬁim@qg matsihes having regard to an
appropriate alignmeng using a giandard algopthmcavneraas RHe exeN.ihatado sefiignces are
identical over a window of gamparisan-(REENES el May.ke defermied by alonmentef
compared sequences usipg %%PHL?(@?%W%%M%@H%& g%mna%&%ﬁcworks program by

Intelligenetics; GAP, BESTF1T, FASTA..a hlcal A eseng Wisc ! v%m enetl oftwfalgq\ﬁackage
Release 7.0, Genetics Conﬂoute rou h of Vatl:rllelrllscgumrtl)\éres 033?)g ated
herein by reference) (gr byﬂlnsp lho,rR cf the H z% t ret§ul r%lln ltlﬁ |g estr;éercentage
homology over the compari o Wwind 4 \Ariods® 8%8183 selected. "Reference

8w3 grncgrﬁt
also may be made to the BEUSXS £ BrBgrdtfid 8}63)2%?8%?%?0%51 BY NRECH &fal., 1997,
Nucl. Acids Res. 25 3389d?R16t§?a|Ied discussion of sequence analysis can be 35 found in Unit 19.3 of
CURRENT PROTOCOLS TN MOLECULAR BIOLOGY Eds. Ausubel et at (John Wiley & Sons Inc NY,
1995-1999).  The discléduralbidd BESEREI HiNvatives of anti-IL-3Ra immunoglobulins, antibodies or
antigen binding fragaientdey mémmswlms used herein, "derivative" proteins have been altered,
for example by post-transtiidHaNA0l meuificatios(quegnphoSibhbtyldtion, acetylation etc), modification of
glycosylation (e.g. addingSEenidwog 2 altexingidbgqosyladon) R ddhinclusiehroi-didifordbiamino acid
sequences as would be undi®rstoOsiLizo thadiodZkd forehdaih "nucleic acid” as used herein
designates single-or douldecsiranded DivAnancRMpaapatie DReoehaingian knmunoriaddlin,
antibody or antigen bindingtfsagyranizel the slissRaumey Rerolypeptide component thereof DNA
includes genomic DNA angGPiNRoRNA MEIHARS TR A 2ot RRNALNGISIC.AGIds- PR3y RIS be
DNA-RNA hybrids. A nuclgig,agid-eomprizesadntdlentidersgarence which typically includes
nucleotides that comprisesa Ap &d>»s T Ufakhbagkr HOWRYELHSIRENTE SEfHENGEHMAY Higlude other

bases such as inosine, mg}ﬁxlx&%g@r&@&tw&l%%%d%%@(% posme and/or thiouridine, although
without limitation thergto. gl%%l—i

18 )?bﬂ Ze a an barcl1 zs%tlgeql Is to denote the Ra glgj]xg of at
least partly complementar jalt anggtl&iec%ti%? uce %\Hﬁﬁﬁ ﬂA or DNA-RNA
hybrid. Hybrid sequence rsing .com emen nucqe %{: ces o rthr EI
base-pairing between corﬁ%?%rlr% ﬁ@tr pu? H‘?ﬁfﬁn sﬁgge éula R951n this

regard, it will be appreciated that modified purlncs (for example, inosine, methylmosmc and
methyladenosine) and modified pyrimidincs (thiouridine and methylcytosine) may also engage in base
pairing. "Stringency" as used herein, refers to temperature and ionic strength conditions, and
presence or absence of certain organic solvents and/or detergents 20during hybridisation. The higher
the stringency, the higher will be the required level of complementarity between hybridizing nucleotide
sequences. "High stringency conditions" designates those conditions under which only nucleic acid
having a high frequency of complementary bases will hybridize.




Reference herein to high stringency conditions include and 25encompass:- (i)from at least about 31%
WIT to at least about 50% v/v formamide and from at least about 0.01 M to at least about 0.15 M salt
for hybridisation at 42C, and at least about 0.01 M to at least about 0.15 M salt for washing at 42C; 30
(n) 1% BSA, 1 mM EDTA, 0.5 M NaHPO" (pH 7.2), 7% SDS for hybridization at 65C, and (a) 0.1 x
SSC, 0.1% SDS; or (b) 0.5% BSA, 1ImM EDTA, 40 mM NaglPO4 (pH 7.2), 1% SDS for washing at a
temperature in excess of 65C for about one hour; and 35(iii)0.2 x SSC, 0.1% SDS for washing at or
above 68C for about 20 ngiautastibodylogseeral washtagdmearsedrout at T," = 69.3 +0.41 (G+ C) %
-12C. In general, the T," afsndpplex PNAvdeGeasan S abauhl havittegMaprdperesatahidiZedn the
number of mismatched baggsi4idatithstanding $hesahrysoatrinoephsanrditipns are known in the art,
such as described in Chapieys;3 Q@c2.1Q,0h Ausibebelat . GURRENTRRAEOC RN
MOLECULAR BIOLOGY yahn Wiley & SORs: dfifin 496008 185 and ANiRARIESSRBYGRCIOr may be
either a self-replicating ex{fasGRIREORPMANEGIS] UG A5 R RARDI Ol RNSSIOL ik icgates into a
host genome. Tmmunoglo ul ins. 3 utgggz an imin é%%glo ulin-or antl%oélly of the disclosure
selectively binds IL-3Ra c%&gnﬂ) ?\ﬁv i'g_ IS meant that the bIlnding iﬂteraﬁlion be een t[t{l%R
immunoglobulin or antibody ; ndi 3RO AISIAC S FIHSE R S A RS BHRA P48 L Mg &itic
detenninartt or epitope of%ﬁ%@% %d%ﬁgi]r?%)ﬁhd by the immunoglobulin, Accordingly, the
immunoglobulin or a iboa%FBféT@hk?anintm%S&ﬂ%&@m}f‘&waﬂ@éﬁ%ﬂ&ﬁ? AfigLmiBe
determinant or epitope e\i‘é‘ﬁlK}\ﬂ”i’éﬁoﬁV 42 mixture of other molecules or organisms. Antibodies
In one example, an immuPBgIBHR A3 dasdrbrdrenaicacddielheh i af urmazath pé-islatRéntibody,
e.g., comprising CDRs artdifdi stibaslhy sokédanamedideidagdékeitfed herein.  Suitably, the
immunoglobulin is a hum&hRdd, Bhiméric wrchatianantivodythding enhdides dighteandzéeany- chain
CDR |, 2 and 3 amint acitl.- séquenates @seyrdiig §0 S Q@odiNOsin-theespectively. In one example, the
antibody 20 comprise a h8BQyIDhsi ariablelsegiorn@mine aciddsenydéiizRacabhdingieSm®-ID NO: 9
and a light chain variable Megiancratinatidody 68qsENael accificdtgrias BeofD NO: S. In one example,
the antibody comprises admeavp olain @aminiasid-sequancereapdingtoBER HanR:ci0n3EQ ID NO:
11 or SEQ TD NO: 12 ang a3 lighhshainispaingsaskl saomeneR Aeeatdirgse SEQ TD NO: 13. 25In one
example, the antibody is 3ggcembinant antibedyiMeihads EﬁEd&ﬁRQQWﬁ“M%&%@BH@mg CDRs
and/or variable regions desgiiibed heraingilag apraenbtntheskiladarisan based on the disclosure
herein and/or documents ¢glgigzag hgreifh o 0e SYAMAICANADIPAELRE eidisdpaurg gomprises a
VH and/or a Vi 30 compriﬁi[lﬂmcgl%% z?n%ﬁéjﬁf ebgﬂjggra%w n?oncﬁiﬁlé S, Jrglos% earlegyman antibody. Optionally,
thc FRs comprise one or &850, gl ngul stﬁutions,ne. Al moﬁecBﬁ‘? OF fore or 4 or. more of 5
%‘2{){ : ]Irl ucleotide ﬁeeqt%c co 1nﬁ]a of hu n1zegdan1

or more or 10 or mor% or OreE. ISé N0 more than amino acid

- 2 - rc antlooraeggfgg ap ellegtp(r)me
substitutions, e.g., N0 more ?hgn amlﬁo ACid €U sﬁ?u[ﬂ% S o&pﬁre%ret% the human FRs. 35In one
example, an antibody of tREHLER0AY coPBFRiS seUHPShEntris s SR JER IS forth
herein and FRs from a ndHREHT&H BHMErRepOdPady (ra-dpdiBvkpd Syhkims el e.q., as
described in W02007/0198%0 1D NG driersiglsptidrescaneasritnsadinr ieanisehsbureirbly esinposite
antibody, e.g., as describBepnEd2006/08Racbinamkhedethiid spamaddey srmdhsisefosure is a
humanized antibody3@®.g.SBQ HeftsdheraigicEide seplangdruned iz e dicantibesdied lymaiesadrivéd herein.
In one example, the humahiXed chatibodhodasbetnd affidifLatakured. In one example, the

SEQ ID NO: 23 — nucleotide sequence encoding a light chain of humanized anti-

IL-3Ra chain antibody CSL362 and modified forms thereof

35  General
Throughout this specification, unless specifically stated otherwise or the
context requires otherwise, reference to a single step, composition of matter,
group of steps or group of compositions of matter shall be taken to encompass one
and a plurality (i.e. one or more) of those steps, compositions of matter, groups of
40  steps or groups of compositions of matter.
Those skilled in the art will appreciate that the present disclosure is
susceptible to variations and modifications other than those specifically described.



26 humanized antibody comprises: (i) a VL comprising: a)a CDRI comprising a sequence sct forth in
SEQ ID NO: 2 (or encoded by a sequence set forth in SEQ TD NO: 14); 5b) a CDR2 comprising a
sequence set forth in SEQ ID NO: 3(or encoded by a sequence set forth in SEQ ID NO: 15); and c)a
CDR3 comprising a sequence set forth in SEQ ID NO: 4 (or encoded by a sequence set forth in SEQ
ID NO: 16); and (ii) a VH comprising: 10dia CDR1 comprisifng a sequence set forth in SEQ ID NO: 5
(or encoded by a sequence set forth in SEQ TD NO: 17); e)a CDR2 comprising a sequence set forth in
SEQ ID NO: 6 (or encoded by @ sequeneadsat feithie IsbIRNXIIE: andsHa GRR3mempdising a
sequence set forth in SEQ D MN&ofs (hd BrAcaded Ry R IBeGUENTRISSk I R iRERHPINGNL 9).

Those skilled in the art wijlanRigsiatRdhatdmmuneglaliling on antibgdiaaafithe disc! spay
include modifications that.iitpgiee sRAMENERS AOLaAAIMIndyRHRaRSfoF ExaTRe §p increase

affinity or effector fungtlor}eélt'llﬁgsdlsclosure also provides variants of the immunoglobulin or antibody of

20 the disclosure. Suitably, vanﬁpts ha ave %tlsglast 80%h08[5% b9605’/ m%)e%i m E)Sgg/oé 30/ 94% 55% 96%,

97%, 98% or 99% sequence |d1enHt ?El l?mm acaJ sequen

s rlbe Wth ntended € e of ex 11 1
NOS:2-13. For examp e un er e ar t'some amlnopaipass stifuted or
deleted without adversely8y" un et ?’Pé‘é | P]rg LOBRA BN AR ang'}' E) ¥1ct|on of

the immunoglobulin or an‘fTB S‘QOP(? d er%eﬁ d§BSttifions).  Derivatives of antlbodles or
immunoglobulins cohfemplatedy tREBREIGE IR RienGiedBEless Ateitniteld & msdifeati®io amino
acid side chains, incorpor&t6HGrArHELIPASIARGE SRela A @ﬁél?%&l\‘z‘&ﬁﬁ?e%’@tﬁﬁ%@yﬁéﬁfhe or
30polypeptide synthesis &t HEcuse of crosslinkers.  Exemplary antibodies and antigen binding
fragments thereof of the preserittpseleiagracalis defsegdbediarviabid techhrcTiapid seientidin ey
antibodies and antinn bindind fesgmbériideHekenfoNiamedhel sany Glhanirg SEQMD N vhight@hdin SEQ ID
NQO: CSL362 Fv 91 8%  one of ordinary skill in the art (for example, in cell culture, molecular genetics,

immunology, immunohistochemistry, protein chemistry, and biochemistry).

Unless otherwise indicated, the recombinant protein, cell culture, and
immunological techniques utilized in the present disclosure are standard
procedures, well known to those skilled in the art. Such techniques are described

20  and explained throughout the literature in sources such as, J. Perbal, A Practical
Guide to Molecular Cloning, John Wiley and Sons (1984), J. Sambrook ez al.
Molecular Cloning: A Laboratory Manual, Cold Spring Harbour Laboratory Press
(1989), T.A. Brown (editor), Essential Molecular Biology: A Practical Approach,
Volumes 1 and 2, IRL Press (1991), D.M. Glover and B.D. Hames (editors), DNA

25  Cloning: A Practical Approach, Volumes 1-4, IRL Press (1995 and 1996), and
F.M. Ausubel et al. (editors), Current Protocols in Molecular Biology, Greene
Pub. Associates and Wiley-Interscience (1988, including all updates until present),
Ed Harlow and David Lane (editors) Antibodies: A Laboratory Manual, Cold
Spring Harbour Laboratory, (1988), and J.E. Coligan er al. (editors) Current

30 Protocols in Immunology, John Wiley & Sons (including all updates until
present).

The description and definitions of variable regions and parts thereof,
immunoglobulins, antibodies and fragments thereof herein may be further clarified
by the discussion in Kabat Sequences of Proteins of Immunological Interest,

35  National Institutes of Health, Bethesda, Md., 1987 and 1991.

The term “and/or”, e.g., “X and/or Y” shall be understood to mean either
“Xand Y” or “X or Y” and shall be taken to provide explicit support for both
meanings or for either meaning.

Throughout this specification the word “comprise”, or variations such as

40  “comprises” or “comprising”, will be understood to imply the inclusion of a stated
element, integer or step, or group of elements, integers or steps, but not the



CSL362 10 13 CSL362B 102 13 CSL362X1 11 13 CSL362X2 12 13 1 Variable region sequence
only. Heavy chain constant region is afucosylated. 5 Antibody Fragments Single-Domain Antibodies
In some examples, an antigen binding fragment of an antibody of the disclosure is or comprises a
single-domain antibody (which is used interchangeably with the term "domain antibody" or "dAb"). A
single-domain 10antibody is a single polypeptide chain copgprising all or a portion of the heavy chain
variable domain of an antibody. D abodies, Triabodie.s., Tetrabodies In some examples, an
antigen binding fragment @fctheodiselasusdds dnldheamgiises degiabedyiptinbieayn tetmdeeyoer higher
order protein complex sughgs those described in W098/044001 and/or W094/097921. For
example, a diabody is a proteincoRrigiAghtwe RssoLiatecinlyPetide chais ehelRelReRtide chain

comprising the structure Ve Btdt KaWo MHRIGIN Xdha akeneomprsingdiswicientsagidues to
permit the VH and VLsin %g&tﬂ%& pabvReRtide chain to associate (or form an Fv) or is absent, and

wherein the VH of one polypeptide chain binds to a V1, of the other polypeptide chain to form an
antigen binding site, i.e., g)lft%ga Beﬁm{nolecule capable of specifically blndlng to one or more antigens.
The VL and Vii can be th tlde chain or the VI an d VH can be d| ferent in each
polypeptide chain so as to form’a élé%l eCanC 8|aet5 dyr e %)Ol%uhn mc KIS RO PSR Bt eent
speciciy) A dabooy AR R g Blﬁaw%ahuﬁg produced
using an antigen binffing H6RRShH intHgd TEawd anipdhvimtite frtsmanty Bestkin capable
of binding to a cell surfac@%l%%!@ilé‘rgﬁua?lglﬁl}’mﬁ‘ﬁé“@eﬂn@@dleé T%’%ﬂ’ln@a@’ 1@93‘)“’%‘8@“‘?@Iértham Fy
(scFv) Fragments  ThéneRfiféenalrisalmdadiipehavieire thangemslebedmpHeevHBREMg o8NS in a
single polypeptide chain &kl erpanppapatdy |tkerpatirsety thershr maers/ prohieinash ableanmee scFy to
form the desired structuredimoasstigen bandinag t(i.en, ifomthegltbulbaled M bfethedsingiepdie-peptide
chain to associate with oneasmnodhér teeform ¢ Fwtm2@ of humans, suitable immunoglobulins include
chimeric, humanized or human immunoglobulins. Also included within the term
“immunoglobulin” are modified, mutagenized, chimeric and/or humanized
immunoglobulins that comprise altered or variant amino acid residues, sequences
or glycosylation, whether naturally occurring or produced by human intervention
20 (e.g. by recombinant DNA technology). Exemplary proteins include an Fc receptor
binding portion. For example, proteins encompassed by the term
“immunoglobulin” include domain antibodies, camelid antibodies and antibodies
from cartilaginous fish (i.e., immunoglobulin new antigen receptors (IgNARs)).
Generally, camelid antibodies and IgNARs comprise a Vi, however lack a Vi and
25  are often referred to as heavy chain immunoglobulins.  Other “immunoglobulins”
include T cell receptors and other immunoglobulin-like domain containing
proteins that are capable of binding to an antigen, e.g., by virtue of an antigen
binding site comprising a variable region.
The skilled artisan will be aware that an “antibody” is generally considered
30 to be a protein that comprises a variable region made up of a plurality of
polypeptide chains, e.g., a polypeptide comprising a Vi and a polypeptide
comprising a Vi. An antibody also generally comprises constant domains, some of
which can be arranged into a constant region or constant fragment or fragment
crystallizable (Fc). A Vi and a Vi interact to form a Fv comprising an antigen
35 binding region that is capable of specifically binding to one or a few closely
related antigens. Generally, a light chain from mammals is either a k light chain or
a A light chain and a heavy chain from mammals is o, §, €, v, or u. Antibodies
can be of any type (e.g., [gG, IgE, IgM, IgD, IgA, and IgY), class (e.g., IgG, IgGo,
1gGs, IgGs, IgA; and IgA,) or subclass. The term “antibody” encompasses
40  humanized antibodies.
The term “humanized antibody” shall be understood to refer to an antibody
comprising a human-like variable region including CDRs from an antibody from a




For example, the linker comprises in excess of 12 amino acid residues with (Gly4Ser)3 being one of
the more favored linkers for a scFv.  The present disclosure also contemplates a disulfide stabilized
Fv (or diFy or dsFv), in which a single cysteine residue is introduced into a FR of VII and a FR 50f Vi.
and the cysteine residues linked by a disulfide bond to yield a stable Fv.  Alternatively, or in addition,
the present disclosure encompasses a dimeric scFv, i.e., agorotein comprising two scFy molecules
linked by a non-covalent or covalent linkage, e.g., by a leucine zipper domain (e.g., derived from Fos
or Jun). Alternatively, twonsgFvmaiegiakedely, apaplidafinkeitobsufficienidenoth todkQpeasimit both
scFvs to form and to bindai@iggupiiigenpe.- o asudesctiked inhkiRd0060268861afted BhgHBIFsENt
disclosure also contemplaigs &N ekitSGEY £aPALISO L INMIGHAT L IRRLACUYi0E FfXRMRAlE, one
scFv binds to 1L-3Ra andiompiisesRRsand(Rrypsipble seaigns.desciibedhersinandanother schy
binds to a cell 15 surgace, ROIpGHlk ARANIUEEFEhfil fols HPI GGl BOESHRDutflone

example, the dimeric proteln hs a co o] Aﬁ, q }\1/ S peC|f|clant|body
fragments capable of inducin rem@es f%%] %%mﬁeégﬁ bed. %ﬁ(méartfﬁzpe(g ai?]ﬁi %y4f "30 Other

3
Antibodies and Antibody Ie?gll rhsgnress uesl'w cl osure 50 co template the Q}@an%odles and

res
antibody fragments, such'85: ean%nodi%c‘fﬁl ¥ %‘i?sltéoél - proteins esaaes%dﬁ'b% i’ 168: (ii)
heteroconjugate proteins € as Bgﬁerlﬁéﬁﬂmﬁ@&l 675 .98y" H@‘[@?c?c%lﬁ t‘&ﬁéﬁ produced
using a chemical cro$s-lifker 8.y Uéé%é%%bgéﬁPPt‘}éh 69%@ nﬁr(lyﬁ—% d&%ribed in
EP19930302894). ConstaltFsigh2SBPRE srae cieeigasetre %‘H’@bh#‘&é?%@é |Pr‘i?Fﬁh‘ho@E3=bﬁfhns and
antibodies and antigen bifgf#tPeri/HERTS LB Mmprising a constant region of an antibody and/or a Fc
region of an antibody.  Sequéneeisraf cowmsiartthetiithpslan dinierearbppdns dserhpo rpfoulCing the
immunoglobulins, antibodigsusrdantéigeanginbing frdignemsofibly prasens@stidiscigscréomagsbe
obtained from a numiber adiffetent sowrtesn Timdogidregamples athentbndtardpredjionly Ferlportion
thereof of the immunoglobutisydasstibadyeah@ntigenhbingding figigrdeitsisndetingdirBoraiboimas antibody.
The constant region, Fe aopaitioddheiigomayaycbeitietiyeddioamcanyariitiathnalasse ncldiag 1A, 1gM,
I9G, IgD. IgA and IgE andvaayypatipaicisaiyistinshialingolgmintied std@3and:Add gtefoln @ne
example, the constant regigh: Qake HdMMARIEEEMPEIFEL APBNAMISRINPSEASP 216 REMAR isotype
TgG3 or a hybrid of agy of,thedaregoing. 29  In one example, the constant region or Fe region is
capable of inducing an effector f‘i‘f@‘i@&?“ﬁ%@éﬂm&@f }Q@r§9@§ﬁ%rt15%QMaqqulﬁ){ ?&iﬂ@d&@t@umaﬂ

TgG I or Ig03 Fe region. I&&ﬂg}@&ﬁ&gﬁ;ﬁ@@lg mgxgzc e %J@Qﬂ?&h%ﬁaﬁﬁ region is a hybrid of an IgG1
and an Tg02 constant region orAFe‘re lon qr adm¥ {%}mg% n an Oo(l1 CO"%‘GB ¢ stant reglon or Fe

region or a hybrid of an TgG |on or Fe eglo ar f human
TgG |l and TgG2 co 5tant reglo(gg) gmﬁe re%/Or g% algc éa%s %ﬁ: e mta teatn? O% Ex aﬁlg Ac%d Scl.

USA, 88: 9036-9040, 199" n(t)sdscfélld%le%grml eatlil]er or r?\%{lemﬁ’e re %ﬁsté{lﬁe?ﬁduce
effector 10 function will baé“étﬁ?ﬂé%ﬁ o a&kﬁ%ﬁ%ﬁ.%ﬁ%ﬁ/&%@%‘&?ﬁ@éﬂ frettihogierel B  unction
Suitably, an anti-1L-3Rct fFAREH %MW@mlbody or antigen binding fragment of the disclosure has
or displays an effector function tR&iF4eniested be wrssendbigesariesfeyardardiopietielit SUbstantial
depletion or elimination oP1PloBR. éivatics nesliais e e cedl fompittinm By iendthdhedd Kadhaffinity to
Fe receptors, antibody-deperdepusaticnfediesod oytetoricitifARCE)cantitidyEdapantent eell
mediated phagocytosis (ADibYdarbioreedhipleitienttegehdertaoyttoxicifie(CD@Ic 1 ROA 1wtk be
apparent to the skilled artizamtiasiéd onithewegbbiptionindudin csopierexadeptegeot thepreésent
disclosure include an immutioglpbepindantiobdycdia@atigen bindingtftagoignt capable oiir@icing
effector function.  For th&ill gl &lpssiah-actippsies;shiesaeifestantuctiansaragavernedhby
engagement of the Bg regigncwitt anfaprilyfregentersietened:tecasdibe freyiod S Haceptey siFcyRs)
which arc expressed on a, @ity ofrimmuBenCRllgandisWitheanPIaMmerkr@ o fuld:isounation of the
FctFcyR complex recruitsthigse ashsiie sites ol hURE ABHA LRI resulitngdimsigaalieg and
subsequent immune respRsRss Meth laropiimizing the binding affinity of the FcyRs to the

antibody Fe region in order to enigfca Mg, SHRGIQLIUACHRNG. ARASHSY'ALI AL refers to a

40  form of cytotoxicity in which secreted Ig bound onto F¢ receptors (“FcRs™)
present on certain cytotoxic cells (e.g., natural killer (“NK”) cells, neutrophils and
macrophages) enable these cytotoxic effector cells to bind specifically to an



30 the ADCC and/or CDC activity relative to the "parent" Fe region, are known to persons skilled in the
art. These methods can include modification of the Fe region of the antibody to enhance its interaction
with relevant Fe receptors and increase its potential to facilitate ADCC and ADCP. Enhancements in
ADCC activity have also been described following the modification of the 35 oligosaccharide
covalently attached to IgG | antibodies at the conserved Agin297 in the Fe region.  In this regard, it
will be appreciated that in some non-limiting examples, enhancing effector function such as ADCC
may be achieved by modHigiatinndafiantimasndaogiobutinpeantinndye whiehcbias hnrgtenalilys ghycosylated
wild-type 40 constant domaigy, NisttdlipgaljeralianRENRHIOMN S gGRsYIfian(teafoy axample
W000/61739) and/or aming-geigequence.mutationss(see farexampleVld008030688)i3@  Inone
example, the immunoglolylin,antikady.qra@stigenhinding.fragment binds to IL-3Ra in such a manner
that it is capable of ingucing an&fﬁf‘s%oreﬁ%ﬂru%ar&e@a AREC1, the 0A0R SXAHDAIR, hdcr

immunoglobulin, antrbod)ilor anfigen bin b 0glmentdé1rl dqlsérteqna@leplrstogl a‘é\iet 3'? I%E call'lhat permits

it to induce an effector functr n uch er exa "p 3 antrbody
1ncu €S no’ a01 SC 61|ch

“for exam
or antigen binding fragmen | % ?_ § a on : Ina induce an
effector function, such as'A r exa he RATS, u%lﬁ ﬁ%g] O Ak E&n inding
ragment remains b KD agaﬂ s i s e L L s
function, such as ADEC. EdPeRgr5te MHe timbRBS10bulrs: dhiftsotfrilhdeaamhiisebtsy quickly to
permit ADCC to be inducStIAREFRvENDOFaHeREdREM hBSHEALFBEobulin, antibody or antigen 15
binding fragment is bound to th&s[USRAGAhES ifHE e GMPeRANFily fREHRBIEet iRy @ immune
effector cell to bind to a c6R8tEntTe§iBRlo P& e gidnGRRAR igfmunogtotnine, amdibosdiner entiyen
binding fragment and ind@gebadyeffaehbr fgnatithe, merchcaDADBE afonasaepiahutes Fespegion of the
irnmunoglobulin, antibodywrgantigeinpi gy rdedpio ecgits epodectin tush@maceers Wieetfithe 20
immunoglobulin, antibodyao€ BRIGEDR acinQR&gment schopindie dhedlaEReothahisaeagakile of
interacting with a Fe receptoRyea@id, 8i:CAR) asfiadl insuadiage fie atabaelejndhescontexdrahihesfpresent
disclosure, the term "immunguebiesion ¢el shallhentnoensieed taisaerNBM: el Nhnt p)gresses a Fe
receptor and that is capahlg pfdllingea&elh 1R RIS thisdaesntihye Ak G st ahADLRoliingne Roexample,
the immune effector gell 'ﬁﬁ%g%tem cﬁ%‘aa@f\t’ﬁﬁ@&mﬁmﬁéﬁ@%Qoﬁib@gf%%%&'nCt'OnS of
an immunoglobulin, antibedy, of@ntigen Pinding fr@&'ﬁ‘ﬁ{‘ft@ag@&t?@ﬁﬁﬁj 8RRl muiatigsmgdandis to

inducing CDC. For examplg, 13 mopieh oyl %&&9&9{ G IGER @9&5@95?%5 Rpund to the
TL-3Ra on the surface of e Ge Hbﬁs 30 ner Eern% nwgscreSl esmleQ% 5 bind to a

constant region or Fe reg nt a d induce

gtﬁ e po 1t
CDC. Inoneexa Jho tflé?i bodX g T%%n rba‘(?;g |s ca able of
inducing an enhance IeveI of e eél%S $Uh GO, nS fohe €xa eI(X,vear it tol8 ceﬁon

induced by the constant ré{Sia? B8 & (56?‘? %thanced relatrve to a wild-type constant region or Fe
region of an Igill antibody or a wild-t§5& ﬁﬁ%@hﬁ@ggorrwfé REgibh Sfsh trge;goarﬂrbaaﬁeaw

another example, the conStéiitYetitdh drefagisnticofyotiadhe ittraaddleonsiote vt af tor
function it is capable of indldéinticenpiriieadionsenesHs raREgIGhPbI Y efior Fitometpeand
modification. Such nifdifieakiogs tirbe Gt-the 183 smiritciditavebandior the Sdkordadnsadictural
level and/or the tertiary steoomzinke\etaxdiv htavih€ glicosatiot o} thé cOnstalntabefianchbrike region.
Thc skilled addressee wilkappseciatzithatgupater effector iungtiahainay besnanitestegénceaally of a
number of ways, for exampiepaiscagreatesieehah effect).a 5 more sustained effect or a faster rate of
effect.  For example, the antithé t3Rct fpme egfohlidiblanitoedy ar aotiggonbinding fi@gnent has or
displays an effector fsnctigmihratinclydasdanihedydenendent crll-radiategd ey totoxiciiitbdlCC). In
one example, the constanbaGaRLLFRASIRN LHNHISRIMRNEA0 MG L0 miamagidiprdifications
that increase its ability to jpucgignhanced aliesiarfuRainn.dR e exampiethacopsigrt fegion or Fe
region binds with greater eﬁrgr%toaa?a QMRERSYRS 1l 06 RAMPIEhE CansABIEPRROr Fe
region has an affinity for g gxﬂégr%ruamresé Aol gredicn nan ghpla yild-ype gopstant

region or Fe regron L\{%r e%tert ant at iN A toris nt rei on of Fe region
or between 5-fold ané) 3(;]&3 re tert ant uﬁ‘c eor %%%t ?é ?lon @F—u gs|on ﬁn one

of A wild-t /R
example, the constant regjon:or. are on, OnS%tle %rs a egs ?feC?Or MINo & aadt St%ﬁ? on ata position

selected from the group ¢ ﬁsq%sﬂf?ﬂe 8¢ (? ?@foﬁgﬁmzrﬁ%lo%@o?ﬂﬁ ‘ﬁﬁ %rﬁ f YR FSHN 275, 276,
278, 302, 318, 324, 325, 326, 328, 330, 332, and 335, numbered 20 accordrng to the ELT index of
Kabat. In one example, the constant region or Fe region comprise at least one amino acid substitution
selected from the group consisting of: P230A, E233D, L234E, L234Y, L2341, L235D, L235S, L235Y,
L2351, S239D, S239E, S239N, S239Q, S239T, V2401 V240M, F243L, V2641, V264T, V264Y, V2661,
E272Y, K274T, K274E, K274R, K274L, K274Y, 25 F275W, N276L, Y278T, V3021, E318R, S324D,
S3241, S324V, N3251, K3261, K326T, L328M, L328I, L328Q, L328D, L328V, L3281, A330Y, A330L,
A330l, 1332D, 1332E, 1332N, 1332Q, 1335D, T335R, and T335Y, numbered according to the EU

index of Kabat. In one example, the constant region or Fe region comprises amino acid substitutions
calectad from the aroiin concictina of \/2RA1 20 E2421 NI2GAT | R2QANM 1R22F | R22AM/12R2F



35V2641/A3301 11332E, L234E, L234Y, L2341, L235D, L235S, L235Y, L2351, S239T, V240M,
V264Y, A3301, N325T, L328D/1332E, L328V/1332E, L3281/1332E, L328111332E,
S239EN264P1332E, S239Q/V2641/1332E,
S239E/V2641/A330Y/1332E,S239D/A330Y11332E,S239N/A330Y/1332E,
S239D/A330L/1332E,S239N/A330L/1332E,V2641/S298A3332E, 40 S239D/S298A/1332E,
S239N/S298A/1332E, S239D/V2641/1332E, S239D/V264T/S298A/1332E, S239DN2641/A33
OL/1332E, S23913/1332k4A 6:3ptddude® I0AMPRB0AHRY 384N 133 imt diodY alk2bhhmKR @461 K274R,
K274L, K274Y, 32 F275\0ntNd Mlig AR 48d cM3023 (1EGIB B 1582k heR3241, S324V, K3261, K326T,
T335D, T335R, T335Y, V2404V 2664,5239 BIA3301, 1AbAR2EA 234dibody the sequence of which s
5239D/A3301/1332E/L231§%.gg@ﬁi;}{%%éﬁ%@%ﬁﬁ/%g of the same t e. GorlIgMorIgE. A
S239DIA330YI4332EN 264 LS 0IATILASIZRIS 200 A 5230 ygp A3 M@f%%ﬁm
numbered according to théa EU ind ﬁ’le KE n]s:? L ?_Exot lerexam aV am G0 nssteasn[gvroe&)gn or Fc region
binds to ECTRITTa more g%mmentﬁ/g[han to /Eggﬂ) r example, t e constant region or Ele region
comprises at least one amino agld tltutlo atta QSItIO? ﬁlegte r%&u [oup conS|st|ng of: 234,
235, 239, 240, 264, 296, 330, ani err? er PACcotaing 16" the @ ?%‘otf) Kabat: In one
example, the constant re P 8 1Qloor‘i 88 Péé’é{ A MRSt AR RS il SH iected
from the group considlingP6F¥ ey mBERglopylst o1 &yibegy %’Q%éR@Z‘@@N 195%’9@516?7?4’05& V240M,
V2641, V264Y, 12960, AGSSICHdtr anAigatiq dagmppsnboieritess e a i e ahaicend ddithe EU
index of Kabat. For examplaluprelebristant ragienly1 s\eroringlyichec dripnselobitihraemitedystitutions
selected from the group coRsEsHg HfOIYSXE, 1oREaiEes 380 H.- R IR 3PReFO IBOIMIBRE 01 296Q,
A330L, A330Y, 4332D, S280D; S289D¢Be2ENAB30M kISP Rhay 2614330 /%B32E, ABS0E11332E,
V2644/A330L14332E; L28%inMl? 34 ih2350RAdAr\aa4 0y w264 Yy AB804S 289D fA8B0IIN332E,
S239D/S298A/1332E, 20n523RINikS2 981/3i332EuBA30 82641l 332 Er, SRR DMKABLR G 2O8MN/1332E,
and S239D/V2641A330LEk3RREmdwankerkeh agcascingith thedmidiadexighKabatells. In & furtber
example, the constant regiQrob5e iegiaminducas ARGE Bl tavelgisrien thanthalsppadiaied by a
wild-type constant region mlﬁ&w@gé@mcﬁgr&mmmmlﬁgﬁtﬁapEﬁsg's@ecﬁrcaey 1864Qp dRelspas ADCC
at a level that is morgy 25 hpRmA0ldar LetwaeBimf &H&@'&QQ&J@%E%@B%@@MR@HH@H&M by a
wild-type constant region gr 6 E@Q@aﬁ)lérb%ﬁ@)@ oI5 RRRSIRAL EGIOR QU R ARgigcoprises at
least one amino acid Subﬁ*s'éatfa@ra}a A R E"GIQFQHF’GC%@% NGl Yedis: 234

235, 239, 240, 243, 264 330 32, and
335, numbered 30 accorcf2 Ing hgl ﬁ1meE i le%c[)l%l azFﬁt u? one exarﬁl%gs,peﬁ%cii(faf[rﬁ e |§ or Fe
stitu

region comprises at Jeast amino acid sub tlons se C{I up conTjP P230A,
E233D, L234E, L23 Lﬁgﬁﬁ“ OEE,%HXE%%% S&E’ﬁéﬁ?"‘ﬂ%&% %éﬁ]é‘t‘}n%gz@é)% Jeénﬁq?d S239T,
V2401, V240M, E243L. V96t Rpopaoll Gt ing 598 Wit 91y paglibpgn ?82%‘& AL K2741,
35 F275W, N2764, 1278T Qf%?&leé%i%rh aéé%osl%m@fg% R4ayber IRspeh P@é&ﬁ‘ 1'3281\4,
L3284 L328Q, L328D, L3sve 6308y, A330L, A3301, 13320, 1332E, 1332N, 13320Q, 13350,
T335R, and T335Y, numbered %eéfmﬁawmgﬁwfr@%&? mlbl?@@@aﬁﬂspbtom@a@dh%tant
region or Fe region édmphigabesingind acidtbhubs titatipgBase e eesardragricike gidupdevnsictigl of V2641, 40
F243L/V2641, E328M, 13326 #32Z8N02 83226441 PR8IE, S208m1desos I889EMIBIZE,
S239Q/1332E, S239E, ABBOY 236R Pyulls I8 1B He 4 IRBQIAIBR 1M 264 Tca MR 40TheMR66ls S239D,
S239D/1332D, S239D,13B2MmdS23dextd b3 BRINks 3% SRABKBIHLAT2Q hSAROFEABBALAGRFIE/1332N,
S239E/1332Q, S239N/1332D, 323934 ht33 2k, t&390Q 1IR3 32diat ARVt a3 28] W2 orkkibi&3a0Y/1332E,
A330L/T332E, V26445 A330h{d3326ndidSf sbdadd whtB 34 kabR 39y, k6% H23RY ckgdBl0S239T,
V240M, V264Y, A3301, Mﬁaéﬂ_ak%%@é%l@&aﬁoek%gwfﬂ@s@)@ressmg cells in a mammal, such as
51,328T/1332E, L328171%§?€€p%§§§y 64&@@1%@'-:0@%)?’%%6%&1%3%@8 (e.g., plasmacytoid
S239E/V2641/A33011332E,97 @)3 0Y/1332E, 8239N1A330Y/T332E

S239D/A330L/1332E 8239N/A%%Od.s/e% eggnv 64 &4% %,01/ drone .
S239D/S298A/1332 8239N/ 1332E

2
S239D/V2641/A330L 33 g\ﬁ;}g E‘%ﬁé‘sy fe g%‘él hf%%?ggéﬁ ;ﬂ} tg‘/‘%v K274T,
K274E, K274R, K274L, K ’5‘? oSt S’é ?fﬁz?
K3261, K326T, T335D, TS BSR PIEBLCS §§E>ﬁ&%§‘6ﬁ‘?’/’f§§ E’i‘b@ﬂ ire fréquent
S239D/A3301/1332E/L235D, 8239D/A330Y/1332E/V2401
S239D/A330Y/1332EN264T,S23911A330Y/1332E/K326E,and 15 S239D/A330Y/1332E1K326T,
numbered according to the EU index of Kabat. In one example, the constant region or Fc region
comprises the following amino acid substitutions S239D/I332E, numbered according to the EU index

of Kabat. This constant region or Fc region has about 14 fold increase in affinity for FcMUIlla compared
to a wild-type constant region or Fe region and about 3.3



20 increased ability to induce ADCC compared to a wild-type constant region or Fe region. In one
example, the constant region comprises a sequence set forth between residues 121-450 (inclusive) of
SEQ ID NO: 11. In one example, the Fe region comprises a sequence set forth between residues
234-450 of SEQ ID NO: 11. 25In one example, the constant region or Fe region comprises the
following amino acid substitutions S239D/A330L/1332E, mymbered according to the EU index of
Kabat. This constant region or Fe region has about 138 fold increase in affinity for FcyRilla compared
to a wild-type constant regies ofrdnefiggion Ianaabotik &2 3INoIBssadahliy e inasjea Abeepcompared
to a wild-type constant 3@ykggifiasQIdwenIBeibulik PBg: Q¥ PopIGs e AR SHanbReBIRRCHNDIGES a
sequence set forth betwegh: résid a1t n(Neids e )aRtRE R lINGY ke IBene RXAMPIR, the Fe
region comprises a sequepRR. AR 1O PEERAIHES ZafABP BTRERUPNOiLE: systenfidditional
amino acid substitutians %@ﬁlmﬁgqﬁéﬁra{%wtxaé&fesqﬁgwelagslﬁam%&aﬁf%ﬂﬁew99;'200;9(? known in
o an ancor descried BSOS, NP9 SR SO ol Geaioe e
{E LEehan O%IQB % ei{g d&%ﬁ]or as s%eina% LF{?O bacae”y od

effector function. In this r (g e ¢ antibodies produce mam prise a
branched, 40 biantcnnary ol |go aecharide that js generall attached b H linkage to Asn297 of the
CH2 domain of the constant reg?énué?dl: &80 eTﬁeénbllg?l §5’6%‘Harf8 Elisab PAFResion
carbohydrates, e.g., ianABY& R 18 AR/ GRARSLRHSHIERS 1V1§9?]g%ﬂ58¥b§%n%ﬁaa%ﬁt‘r&@d as well
as a fucose attached to a @IEN‘EE ﬂ#‘EH%“’%ltéﬁ]i’O@BM“lQﬁi'aarWé £ ofi exEEah R BYSHRGERBS Tn some
examples, constant regioHs éFefrdigraifsniegsitiitg Wehe Prasenpeistios e dotmsridedea txtbohydrate
structure that lacks fitcosécatsishieer (#etgdopisarastipntendiibetdyismcessiulbe Bl redion is
"afucosylated". Such variamsphaythengecamioriprowptbabitityotriet ued ADG@sdviathodgdtsd producing
afucosylated antibodigs irtiluaetiedxpressing the immunoglobulin or antibody in a cell line incapable of
expressing a-1,6-fucosyltransferasadFtdicd), (Regeras gdesaribediinYdemandddgmubiistals Bihtechnot
Bioengineer, 87: 614-622;c204)o @xpressingrtreiryiengolalntiredn dDiadtiaogly An delisigxgressing a
small interfering RNA againgtic yk8i{othd as deseribed devMspingtiid-diigiech (IQasBierpgimger., 88:
901-908, 2004), expressings the yerpneglobWinahantibodydorerllginsapable of expressing guanosine
diphosphate (GDP)-pannose 4 &-delydraiasendzMm)4e -8k a3 desrpked NKRPdacsh@onor
Blotechnol., 130: 300- 31%1%95%7&&&'8{90%% ?Elhgﬁ%@&%ﬁ%@&%&%@@@&@&%&%#%ﬁfom
immunoglobuiins havmggafr&@a%@da NERPLNRISERRD il RIORCERESINGLS SR AORTed (©

eXpreSS [3 -0 4) N acetyl Cosamlng/ raﬁls Qrea%men a&corc-irno 90 ?hg BSTD?%ISCPO re rtn%nka’et al

Nat. BiotechnolL, 17: 176-18 In on eexl%rg]%e grnrlnnc‘;frrgunq uli q{ltl on}/ acco) ding to the

present 20 dISC|0$U5§ is af uco %1 é IBor etxamgtﬁ Igo immun |036u(1|ri or an (!lgody IS produced in a
cell (e.g., a mammalian cRIBERS A4 8 gSi thatdd: glserrl}to %fiesseélsﬁ@fﬁn Hop ke fiethods
include the use of cell nnég%%?&? R ﬁ‘ir%‘h'}af@&b antibodies capable of inducing enhanced
Fc-mediated effector function (€Y. GHeK S5 BRIy SRt HOrRIelgestét BT GIRTE Srab detfse of viral
vaccines, W02008/1290581REE0RHRAN protinj5FeHaBtof inAifh BB XIFiryLdlisapgesic or
2008/142124). |mmurm@15ﬂ@ﬂm‘s #seful A thEcsivth gaS BT tisanphe s et |55 e afsoMeEdude those
with bisected oligosa@chaadtiariseagonin whithng biamndesrdripe Boeestig dsalsshrithe wrachlertodhe
constant region or Fe regiomiwtBiseateanbyGreNAg. Buchdmniundgiobidimamay! aveseeguced
fucosylation and/or improvediADGCHunotioiorceicasi péds Tak stichtivanunog loby vay aceodbseribed, e.g.,
in US6602684 and US20aR0123546. denditionaglbbutnsdwiih dideasirding galrciesstegiduein the
oligosaccharide 35 attacheskimvihe constanh mgionphyskel egiifoars alshecanternpiatast. tSueh
immunoglobulins may havieuirpreved &edfugstiany, SucdiimmuneglebulinsRradrscritedcs.g., in
W01997/30087 and WO19RQ(P2£64c.o. Napslipitingoexampias Rl immunagiekuinsdhatindice
enhanced levels of ADCgﬁ%ﬁ‘rﬂ@!ﬁ%@ﬁn%%%@&%%ﬁcﬁ%ﬁ@f isiilg afpeavy shalcommyising a

T

sequence set forth in SEQyIRNQr 45,804 AR GATRISIAA SEAHENGE SARIID {0PEQ ID NO:
13; 35 (ii) an antibody C%L‘PH§1H'E‘9e%?JeaVV cham comprlsmg a sequence set forth in SEQ ID NO: 12

and a light chain comprising a SEQHI%%CE e n SE fatlﬁd (ImP alrgnacg;[ll&% tl({:J(IJImprlsmg a
heavy chain comprising a se é’ ?orahY ti é t ompg g a

A dncasurd rove ch of a u s %e
sequence set forth in SE%P‘% e|n c g}?ﬁ Rain cong%anct g{%én | a Utos éﬁb An
advantageous antibody o rﬁ?&‘f béﬂ?’e PYﬁcfEfbé‘g AR K ISR B AR e AR RIS ﬁ%pnses a
heavy chain comprising a sequence set forth in SEQ ID NO: 11 and a light chain comprising a
sequence set forth in SEQ ID NO: 10 13. As discussed herein, after administering this antibody to a
mammal (e.g., at least 7 or 8 or 11 or 17 or 22 or 29 days after administration) the number of NK cells
in a mammal is increased compared to one or more of (1)the number of NK cells in the mammal prior
art administration of the



antibody; 15(ii)the number of NK cells in a mammal administered an antibody comprising a heavy
chain comprising a sequence set forth in SEQ ID NO: 10 and a light chain comprising a sequence set
forth in SEQ ID NO: 13, wherein the heavy chain constant region is afucosylated (e.g., as assessed on
the same day after administration); and 20 (Hi) the number of NK cells in a mammal administered an
antibody that binds specifically to IL-3Ra chain and has a kjiman IgG | constant region (e.g., as
assessed on the same day after administration). Methods for determining the ability of an
imtnunoglobulin or antibogly taisadece effegtoréunetionvaig: ksrows pathe, afiand/abieswinge in more
detail 25 herein. AdditiongiMaefigatians antidhE peest sigelpsurplstcantemplatesadditional
modifications to an jinni upegheRithily SkavEXATMICS thRIMRRURRAIRRUAR, abaptikedysRmArises one
or more amino acid substitytiqnsstatinciaassihe haliic.al the inmuneslopulinmEap&xample, the

immunoglobulin or aglbog%g@gﬁp&%g@ a constant region or Fc region comprising one or more amino
acid substitutions that increase }\he affin fé’c Pcarl nstant, regio %erSFIOe a{r?gn?orh fp ngineql Fﬁ}% Fe
region (Fan). For 35 exag\ Ie thecF Stant re %on or Fe re I0 Incr as& n|t tio n at
5 non the

lower pH, e.g., about pH faC|I| téﬁfl

0S0

constant region or Fe reg |85u]ha§?ﬁcc?r A88 ﬁleﬁetss%r Fsanc%l'f1 858 %1886 Al (g%ntgl ft8 ﬁlnlty at
about pH 7.4, which facuh?é‘t‘érst‘fhoé ?E%?é‘é\%fé %?%?o?f SRt FediBRRY “ﬁ%ﬁ%&&%%ﬁ%\ﬂﬁﬁ‘g“&aé’nular
recycling. These amifio aBﬁjleﬁ@gﬁBétﬁﬁfﬂ?ﬁgt‘é?Bm@ﬁl‘%?r@%%d|ng the half life of an immunoglobulin,
by reducing clearance from the Bi&oencsBereingee s aAnaehifb Mt Gt vatitirisramiuddr?s00Q
and/or M428L according t8\4pisted tiralydeilly ByakerP BN &plt indriitiolsi o amesmaglendfiho acid
substitutions arc describeld, FapiEx aerapleinipeis 200701356 20 NENigHleie ermmal. ARbhemeeample of
the disclosure provides andisblataprassieis doidthaplencbdesranlinniinogiebubieontagitibbthy of the
disclosure, inclusive I6f fragmiemtst oedisiémts asahplerplative s dffthenipumundgietiulin e antivody .

Certain examples of nucleic acidsrchnpprissea sfucietidensegubnae set foritatid,ihoarios meare of SEQ
ID NOS: 14-19, which respgesivelyfantDde CIiRs k-tnghat icdirupogiobisivh Dlumbtbiidy eidhe
disclosure. Other exampdgs)abnueigic acids comprise a nucleotide sequence set forth in one or
more of SEQ ID NOS: 20-23.  TheTh@adispiosuia@ispeamamplatesprycieiqiadidiromalogs that
encode a 15variant gfan immynogiRRulin prantibedy pfithe.disclosuremas hetginbefaradegeribed.
Exemplary, nucleic acid hqmalags sharg,at least 80% or 85%, such as at least 90% or 95% or 99%
nucleotide sequence identity Wlﬁk}lfi{%ﬁm@ﬁgn@g%&g@mg ﬁlé‘e%tlﬁpe‘ﬂ?ﬂleﬁ’s%?%9&?59&@%%&%&%‘08 2-13.
Suitably, the nucleic aC|d Ohomg Qes nnuce[\ e of Jf'i’n% rgl %Jmnp[c In gvrlnunne \@nable region
capable of binding spemﬂcal}l_}%n le %

St

1gnment usm asta %ar maX I)ébl’l IZ tﬁoelspla%tﬁld;nUdelc
acids of the dlsclosu5 at enc ||0 ro n ro lon Recom

Expression  In on§ ex3fipies i n“coagfwk%uflnwg} ‘r’lvt%oc ma%rés&lb %qﬁenfgm Bt Faaﬁaég?o any
example is recombinant. 4¢t GMIW ?ﬁ} of é%?fﬂ?fgle nly CBHEE mﬁﬂ‘&ﬂf‘?%n‘i‘ﬁ’ﬁ% I8?fﬂm’1te&s%ﬂ1tlbody of
the 30disclosure may be FPBIRSEHIRS ¢hetsod by ﬁ‘&?ﬁé“%t@fﬁ@rﬁ?‘ (Wp@ﬁlgﬁﬁﬁ%ﬁ% :efpression
construct which compris Fagﬁrféglaﬁéé%c?éﬂ:%B‘f‘d&&és\ﬁ’ﬂ@%ﬁérﬁ%‘l‘?‘lﬁ%k%&t’f@rénpéﬁﬁa&%ore
regulatory nucleotlde seqﬁé‘ﬁéséﬁ(% GFeustisrormataner (oransie g Riavsshbrtiiony &'5ditadle host cell

with the incorporated herein by reference) or by inspection and the best alignment (i.e.,
resulting in the highest percentage homology over the comparison window)
generated by any of the various methods selected. Reference also may be made to
the BLAST family of programs as for example disclosed by Altschul ez al., 1997,
Nucl. Acids Res. 25 3389. A detailed discussion of sequence analysis can be

35 found in Unit 19.3 of CURRENT PROTOCOLS IN MOLECULAR BIOLOGY
Eds. Ausubel ef al. (John Wiley & Sons Inc NY, 1995-1999).

The disclosure also provides derivatives of anti-IL-3Ro immunoglobulins,
antibodies or antigen binding fragments of the disclosure. As used herein,
“derivative” proteins have been altered, for example by post-translational

40  modification (e.g phosphorylation, acetylation efc), modification of glycosylation
(e.g. adding, removing or altering glycosylation) and/or inclusion of additional
amino acid sequences as would be understood in the art.
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35expression construct; (iii) expressing a recombinant immunoglobulin or antibody in the host cell;
and (iv) isolating the recombinant immunoglobulin or antibody from the host cell. 40In the case of a
recombinant immunoglobulin, nucleic acid encoding same can be cloned into expression vectors,
which are then transfected into host cells, such as E. coli cells, yeast cells, insect cells, or mammalian
cells, such as simian 37 COS cells, Chinese Hamster Ovagy (CHO) cells, human embryonic kidney
(HEK) cells, or myeloma cells that do not otherwise produce immunoglobulin or antibody protein.
Exemplaiy cells used for expresgigag amirnmuciegloluilin oeantiadynarén 5 (kighaedls smyelema cells
or HEK cells. The cell may{ipthef.campHse 0RgI ORNQregenetisrmutatines andiah drlatians that
facilitate expression of a megdifigd dmnHiegI RN OFaRHRRYF QRe NUIUFRIting %X%H‘ﬁ@plﬁi@ deletion
of a gene encoding an enzyme&eavied FoHNEORRLAN g%%aalewsa@i ipraMneglabylim,geantibody.
For example, the delgled R03 gRFRRRA RULRAGAMMPINA: dQARlahR SQUIEG Rl deleted
CHO cells is Biowa (Potelli 0(1:1lentm ce )] fgtq a%x%%%n o whlc% S uslga%or etgaresm Oqf aﬁ‘%{cosylated

immunoglobulin or ant|bod8/ re ﬁ cel bwever it e0({)\3/ C Ces ent
Molecular cloning techmqug rg ac |e’ve thase ends a nown int %13 15)% Q{Iexample in
Ausubel et al., (editors), Clite 41eE and

Brothtols o8 mBIEaY RS 8160 ! m%sé“?au‘Be‘

Wiley-Interscience (1988 Mt llstefle Iﬁpﬂgﬂ%@ it gﬁ% BHeEf o @g%ﬁ%rook el al. Molecular Cloning: A
Laboratory Manual, €bld Spring BEyBErY asoFasidimsriets (ﬁ@@é)hﬁeﬂh&b ﬁﬁétﬁﬁ%f’?ﬂ%‘i‘ﬁ &nd in vitro
amplification methods aré%ﬁﬁt@b@f&%@e&?ﬁ?&m%@f%é@ﬂﬁﬁ?ﬁ%ﬁﬁ%dlf@‘écac?d? of
producing recombinant affibddidé i RNy B AAsiifihe diedmasct) SADT 558 £ onRISEHE01 01.
Following isolation, the nugRstetalsidems phewsrasend epaghbivkesd e Ensacteneaaien euenednstruct or
expression vector for furthed pjoningn¢ansplifivatidnofithetDNR) or for expression in a cell-free system
or in cells. Thus, andther exampietiof tlegadiscloslirecprovides & henetiditahstmics tiat complises an 25
isolated nucleic acid of thaa@ise]osueehdhdsare andnanetadaditionalenualebtidedéeliepgésidsuwitably, the
genetic construct is in the(ficiviriohomndompsiRe® gey) ey enpagsiishal: apiagmid, bacteriophage, a
cosmid, a yeast or bacterial artifisinhghgmasqig asraic \Welldndessinosin thelaidnicaaetigiconstructs
may be suitable for maintgfancaaatiRRagatipmihe iselaied paleic AeidsimbastesiaLnether 30
host cells, for manipyiation,yorgeRaRIRAAT ﬁyﬁléggpnglggmgeggfoghfphﬁm@gﬁlgg @k thepualeic acid
or an encoded |mmunogI@Q;é[|Qfgglﬂﬁnggg%g§,m%@qgéqggl e RIRgseR QF host cell expression,
the genetic construct is an exrm%ﬁ%gﬂwg%ﬁ%v&tn&m et @5%%@%@&98&5&%%% SRIPLRGS the

nucleic acid of the dlsclosurq ocperglg L QN 898 Oﬁcrgmage tlona seasuenlc}? ua .an 35expression
vector, such as a promoter or a regu a{tof% sequlgarﬁlclg l)% a 1Pégu aéorg &o e sequence

may include, but are, % ot limited to, promoter se uences 'fl der o S|g?3af sequences fisoS0omal
ti

binding sites, transcfiptional start and terminAton ad guences, translational start and termlnatlon

sequences, and enhancer or activatof'dequiiied! KR hedPhdrein, tRettdrastBRBrhotdr 1o be
taken in its broadest context and includes tHe AR AP /& ?ﬁ%&?ﬁ?ﬂ%@ beVideatdrastgBrmic gene,
including the TATA box or initiator element, WhidH |%alt‘ef$ﬂlPéPf‘fB?a§8&Lﬂ‘ai‘é adeeriptient 8&itiation,
with or without additional regulatory eIemen@sOGel\@tO aplstre abauaLtivayirigl sy rerias atfdnscription factor
binding sites, enhané@rs and silencer§ithat!&it&SéxpradsiBR ok aldidiet i (g, 2h TésPohse to a
developmental and/or external stimulus, or iferehtigalieaspeeific Hhamddr) Tr th8SeresEntEdntext, the
term 5 "promoter" is also used to describe @yecmbiranimsyRRsiciOmiNENeHROGI@IE acid | Br
derivative which confers, activates or enhartieS thevexpiessianai@muecicic acddowltstCitis operably
linked. Exemplary promoters can contain adgii@nat Gogtem®f one or more specific regulatory elements
to further enhance expression and/or giter the spssel expgaﬁsg)&bamgmrtgmpgrgb@aép@mim of said
nucleic acid. 10 As used herein, the term "qpgialylipked to" means positioning a promoter relative to
a nucleic acid such that expressjpn.Qfihe, NGlgis agickis.aentielleddy thespy , _1oMNaRy vectors
for expression in cells are %&?QFTTVB‘? YQSIRLCARRARERIS 8PSl fRelisle b, are-net limited to,
one or more of the foIIowmg 1ﬁ‘tﬁéqnﬁﬁ>ér 0§%%%@C%%d ~Sgequence encoding an immunoglobulin or

antibody (e.g., derlv from thel\lln o atlo Lﬁ'{% § Ove %%me?ﬁt n%q%aln%%rkeloementtha brom ter and a
transcription termlnatlon s;qfenc | aw re, of ta e eq
0

expression of an immun E M na S |ncI $< ecr S|gnals
(e.g., pelB, alkaline phos ﬁ g E% %mﬁ%@ %%J&r(%gé%{ iy éleépn‘% Ili d;,ecretlon
sigials (e.g., invertase leader, a factor leader, or acid phosphatase leader) or mammallan secretion
signals (e.g., herpes simplex gD signal).  Exemplary promoters active in mammalian cells include
cytomegalovirus immediate early promoter (CMV-TE), human elongation factor | -a promoter




25 (EF1), small nuclear RNA promoters (U la and U Ib), a-myosin heavy chain promoter, Simian virus
40 promoter (SV40), Rous sarcoma virus promoter (RSV), Adenovints major late promoter, 0-actin
promoter; hybrid regulatory element comprising a CMV enhancer/ I3-actin promoter or an
immunoglobulin or antibody promoter or active fragment thereof. Examples of useful mammalian host
cell 30 lines are monkey kidney CV | line transformed by S¥40 (COS-7, ATCC CAL. 1651); human
embryonic kidney line (293 or 293 cells subcloned for growth in suspension culture; baby hamster
kidney cells (BHK, ATCC CCL 1Q):aipfehingsechamsiebovary: aals(6e)ing ypicadpsamotess suitable

for expression in yeast cellgskitias iopiesampien R2ar yeasicatselasterotigrmdhr group comprising
Pichia pastoris, Saccharomycey cerevisiae and S. pombe, include, but are not limited to, the ADM

promoter, the GAL] prometgk, theisshik# promoter, the CUP] promoter, the PHOS promoter, the font

promoter, the RPR/ promoter, ﬁ{ltgﬁ?yTJiFﬁlﬁﬁﬂ{EQB‘B{ﬂﬁY'&%%1@8&&%?%%5@%&% é§f3@i‘€e‘i’y'¥>‘ﬁ¥d§'c acid or

art The techique used f giﬁ'vséﬂfc%me sl s ea gl v kﬂled e

n or %)%CF {%Dc SUCC e
introducing recombinant C icroin t’ %?CC%I n m |5
DEAE-dextran, transfectlon F nfed {1 %e&irmmam < s@éﬁp s% &J %fecfamlne hf%/ID USA)
and/or cellfectin (Gibco, MBI {JSA 4% éé) & DR ATRE % %ﬁ%é‘f’é e dats Fﬁ‘?&?&ll:%rtlcle
bombardment such &8 Mﬁarm%%eat@al{uﬁ%@@ﬁl&ﬁg%&nﬁfaﬁiﬁ@r@gwpa@amgwwRFP USA)
amongst others.  The H¥&EEEISRIEH 95 RSRRI CRO I PRARBERMBUIIN or antibody may be cultured in
a variety of media, depending on the cell type used. Commercially available media such as Ham's FIO
(Sigmay), Minimal Essentidnksgiem ((MEM), (Sigma), RPM1-1640 (Sigma), and Dulbecco's Modified
Eagle's Medium 10 ((DMEM), Sigmayxanmkuitabenforoglibutingsndesenhediberaelisconbuidfongulturing
other cell types discu§sedtergin arenkmowndy) the, artnisaiaigofPRProtéondne or methoddlfor
purifying an immunoglobutigier dedthibelyhareiknown in the art 15 and/or described herein.  Where
an immunoglobulin or antibodgistaegrekethinimdhebiediu mhsupeianianisoon Butihexpmession
systems can be first conceniraiegitsingeatcammaksiaiviavenable preigin cansentiatioqddiess for
example, an Amicon or MilligrradLellisen uitrafiitattion yaib-Airngteasednhibitassuah asddMISF may be
20 included in any obghe &Fﬁﬂ%@gﬁtﬁ@%ﬁﬁd%@ﬁl@@ 3&%&%19@61@&%&99&%88%1@%@@6@@ to
prevent the growth of adveplijols £ARNANMRANSble NS TR 99&&&1& ANRAg RERaFed from

the cells can be purified L&gwggf%em 9({1 %cgm%yhé/%%g@pgt g r%ﬁtggmg%%

hydrophobic interaction chromato&r%ﬁcpx lbe%IE 3519 | tagraphy 25

(e.g., protein A affinity chEo%][a ography ogr rote n G C ro atog%r § omblnatlon 1of the
xam Ie

foregoing. These mezt odsre Known |nat?11 Seqifncg S8C n%‘%& %\/{? 7 3 or Ed
Harlow and David Lane (edltorSB1 ARG5S A PSR tacyr PMan 8011 hﬂ%‘y Har %oratory,
(1988). The skilled artisa® Rt ST B ARSI IR r?B&%rbYﬁﬂ?%F 5‘?%1%8 49y ?: ABmodified
to include a tag to facilitat®PUifieBRSH of e il s Fatgdhetidifeltiel d. et siadistidine tag,
or a influenza virus hemagefitiFis (RfRGE, FedISimian Virus 5 W5) tag, or a FLAG tag, or a
glutathione S-transferase (GSTteif FRBIMSs et hRININBEIGBUNTErcapmrshyiY tHad Purilied using
methods known in tHé artsanehsag, &MRityasusification. Irein38ndx&Rmpléorin imimman gobliity.or
antibody comprising a heathisathy tis giitifiedrpyscortactingos: samplegd mprgingothe dgmntupoglobulin
or antibody with nickel-nitnlotriaccticrasitdofMioNha thfek specitioally bimdscaohéXar msrtaglinoneobilized
on a solid or semi-solid seppopte,wishiRg dhepsamplentard @an\3® unlouaddmvitnoghohelin, and
subsequently eluting the baungdinunogeliuliobs4Qidliecoativelyianimadslition.a ligand or antibody
that binds to a tag is3gsed in anafiiitkpuificationeivednieneexanesthe immaneglahulin or
antibody also has a protegsgpmihsleB¥RAS St rHURNASHIFRAGIHN X not-TiHeMPiRawhithallow the
relevant protease to partially gliggsiHag i pbylin.on antibock and &xarey diberate the

immunoglobulin or antibody frof fhe tag e liReigr.2HRedY.Al-mmunagichulinicag, hen be
isolated from the fusion partper. ngsﬂ%%g 5839‘tagomatographlc separation. Assaying Activity of an
Immunoglobulin munogl8bullns 0 ant| %0(9 ?the% isclosure ?re readd Xn%r%ened for biological

activity, e.g., as descrlbe GEP Sucha assa is antlgen

CloSure 18 a
an

binding assay, e.g., as descrnl% elelﬁ %51 F%rol%leln ff:ﬁb?c{les i ('ilesc eed d practce. Third
Edition, Springer Verlag, T84S gﬂ aﬁtﬁ’ e PRy e ?‘fg rf%‘?ﬁ?r‘ﬁ follSiin 15 or
antibody and contacting it with immobilized antigen. Following Washing to remove non-specific bound
protein, the amount of label and, as a consequence, bound protein is detected. Of course, the
immunoglobulin or antibody can be immobilized and the antigen labeled. Panning-type assays, e.g., as
described or exemplified herein can also be used. 20 Determining Neutralization




In some examples of the present disclosure, an immunoglobulin or antibody is capable of neutralizing
TL-3 signaling. Various assays are known in the art for assessing the ability of an 25immunoglobulin to
neutralize signaling of a ligand through a receptor.  In one example, the inimunoglobulin or antibody
reduces or prevents IL-3 binding to the 3Ra chain and/or a heterodimcr of IL-3Ra chain and IL-3R13
chain. These assays can be performed as a competitive bigding assay using labeled 1L-3 and/or
labeled irnmunoglobulin. For example, labeled IL-3Ra or an extracellular 30 region thereof fused to an
Fe region of an antibody atid.aelExpiessivenb:s3R immobilized and labeled 1L-3 is then contacted to
the immobilized receptor gy cellvn th@presence or absence of a test immunoglobulin or antibody and

the amount of bound label detgrted, @@é&y@%ﬁ%t{@@m{ggg&%@p&@@h@m@tbc%op@%ggd@qe of the
antibody or |mmunoglobug§,1 arech e, i e pb3eNes: qfifhe 35 protein indicates that the
immunoglobulin or angibo Uceéc%ﬁ%ﬁ%“sﬂwé@ %c%%eﬁt%%ﬂhn%&btﬁ@@ Pultipla

concentrations of the |mn%unog ohulin 1 9, arrd;u e termlned ie.,a concentratlon of the
protein that reduces the amou ({o?cl flg ﬂ % %& r}rlp % rmlne |e a
concentration of the protein that ach |eve % e ax Ceusreh I bI{IOHQ) 4% |ng 01p 3 to 1L-3R
achieved by the immunogloBafiH SIESATIBdy ™ S ﬁ% xa(rinple the imtnunoglobulin or antibody

reduces or prevents TL-3 H%eoaré{éaot’ﬁgféﬂﬂﬁﬁe release from basophils. For example, low density 41
leukocytes comprisild basophits artGRRISLIBEIR A §r e YherDARGHS BARMrLtisAL S he
imrnunoglobulin or antibobl? Earet sifertohdt M Fi)sé imunoglobulin (positive control) or IL-3
(negative control). The level ofteleaSEWRAictampiinagS theis s sesony ishhQ At da tdeedsidue, e.g.,
RTA. 5 An immunoglobulin oiearieoths it eEQdD tNe: IBekest histamine release to a level less than
the positive control is considergdl to néulizenprigighabimgnen eriefedampis;thBleVe! af feduction is
correlated with immunioglemelirddyartipoayecontethtratib. IBRMNOxéMplary method for assessing
IL-3-mediated histamine releas€hissegsteibachforexdnappesdiatt dperetabgbb@al.dP myshollicd 45: 69,
1990. 10 In a further exaofiie dikgolmamapRlabidinalituatibadysaducas Otcpieneninl hadmediated
proliferation of leukemic cgllding TimdnsFRF exAPRIG ihfrcdseetimaye ceistediihait 1L-3 or GM-CSF
for a time sufficient for them torgtopsprliferatingr{eidbs 2R _ROWS RS Assuthest ertigdoin the
presence of 1L-3 angvarigugicQneaniralians ot iRenrinaalolyin, of antipedy Gogispl eells are 15
not contacted with the imgyanaglobydin epanyhody, @@@%@ﬂﬁeﬁ@é‘f&%@r %I?‘aﬁ?%%b@xﬁf?@&@@ Cell
proliferation is then assess%ﬁge}ﬂéé{‘ﬁataf&{ﬁﬂg%@)tﬁ)cﬂ@%el3e g., 'H-thyrnidine incorporation. An

immunoglobulin or antibody thﬁlt red ucels 0{ prevent: 00 t Ilfera op in the Jﬁres aCI%e of TLb3 to a level
less than the positive contr | |§ onS| §r1% (}om léltl[[a al SI 1”%1 gctler Rr assessing
13L-3 signaling neut%%hzatlon om r t I(?%F% ﬁ muno I? r antlbody
reduces or preventsL-3 PRE §feyd e ?Sf &nhddt qlal § Ecl)nr“éfgrﬂ S hunsan 8 ﬁ(,gal vein

endothelial cells (HUVEC%?“&?@%WL??’@EI“HW@ resence of 1L-3 (optlonally, with TEN- -y) and various
concentrations of the mmuno&%ﬂﬂﬁ‘r‘{‘iﬁr QhtiBE Y dithes s IRTIIEISP Yt ctar MR8 1N BEsessed,
e.g., using an enzyme link&alavA dRdedsruh st iR IS metitiPB (R arEaars Hotddiitise
immunoglobulin or antiboBqipesitive Comien dramni® (et RAor JrtFoly iEi TrAuHgISPIdM BT antibody
that reduces or prevénts nolgnepodestiviein the heasenterobimkasto a level less than the positive
control is considered to neutralizen®0iy_«8tiighetimgl anticOtherdmethausiorthasessitbermengalization of
IL-3 signaling arc contempisdeshiyathéeprdisenn digdtosure. Determining Effector Function 35Methods
for assessing ADCC activity are known in the art.  In one example, the level of ADCC activity is
assessed using a 51Cr release assay, a europium release assay or a 35S release assay. In each of
these assays, cells expressing IL-3Rct are cultured with one or more of the recited compounds for a
time and under conditions sufficient for the compound to be taken up by the 40 cell. In the case of a
35S release assay, cells expressing IL-3Ra can be cultured with 35S-labeled methionine and/or
cysteine for a time sufficient for the labeled amino acids to be incorporated into newly synthesized
proteins. Cells are then 42 cultured in thc presence or absence of the immunoglobulin or antibody and
in the presence of immune effector cells, e.g., peripheral blood mononuclear cells (PBMC) and/or NK
cells. The amount of s'Cr, europium and/or 35S in cell culture medium is then detected, and an
increase in the presence of the 5 imtnunoglobulin or antibody compared to in the absence of
immunoglobulin indicates that the immunoglobulin has effector function. Exemplary publications
disclosing assays for assessing the level of ADCC induced by an immunoglobulin include Hellstrom, et
al. Proc. Natl Acad. Sc!. USA 83:7059-7063, 1986 and Bruggcmann, et al., .L Exp. Med.
166:1351-1361, 1987. 100ther assays for assessing the level of ADCC induced by an imtnunoglobulin
or antibody include ACTirm nonradioactive cytotoxicity assay for flow cytometry (CellTechnology, Mc.
CA, USA) or CytoTox 96(r) non-radioactive cytotoxicity assay (Promega, WI, USA). Alternatively,
or additionally, effector finiction of an immtmoglobulin or 15 antibody is assessed by determining its
affinity for one or more FcyFts, e.g., as described in US7317091.  Clq binding assays may also be

carried out to confirm that the immunoglobulin or antibody is able to bind Clg and may induce CDC. To
accpce ~AaMblement activiatinn a2 CDC aceavy mav be nerformed (cee for evamnle



As discussed herein, immunoglobulins and/or antibodies of the disclosure can affect the number of NK
cells in a mammal. Methods for assessing the 25number of NK cells in a mammal will be apparent to
the skilled artisan.  In one example, following administration of an immunoglobulin or antibody of the
disclosure to a mammal (e.g., a non-human mammal, such as a non-human primate, e.g., a
cynomolgus monkey) a sample of blood (or scrum) is obtajaned and the number of NK cells assessed
using fluorescence activated cell 30 sorting (FACS). NK cells can be detected based on expression of
CD16 and/or CD56 and/oratkiof:exppessaniieliéounieeisebrypiessignh@ftkeRrdd and/or CD3. The

percentage change in thienawmber of NK cells candagydetefmingchbyisompa o ipshe mivber of NK
cells in a sample obtaingd earlier (e.g., prior to aggnistration of the antibody or immunoglobylin. 35

Determining Affinity ORdiopally, the dissociafipn constant (Kd) or assgciation constant (Ka) or
equilibrium constant (Ku (%'ﬁgfotein for w-3R3 pan epitope thereof slgietermined. These cpnstants
for an immunoglobulin o &élﬁl éﬁl IS, imone 4§ ?é(gcunpie, measured 'Uyﬂ radiotabetcdor
fluorescently-labeled IL-BRa-bifiting-assay—This-assay-equilibrates-the-protein-with-a-minima
concentration of labeled 380 a soluble fOfrlnlthereof', 8.0 comprig..g an-extracellularregion of
43 IL-3Ra fused to an F;=Q§BW§(% the prpcpnrpl%f atitration series of dhlabeled TL-3Ra. Fo lowing
washing to remove unbounéirizhigReiotrectReRPtlOf label is determined. Affinity measurements can be
determined by standard méitwrchetpcfost#iastiboiyfisactiend, for example, immunoassays, surface
plasmon resonance (SPR) (Rich and Myszka Carr. Opin. Biotechnol 11: :54, 2000; Englebienne
Analyst. 123: 1599, 1998 nsibtidefirahtiration calorimetry (ITC) or other kinetic interaction assays
known in the art. In one esapipleytae: canstanis are measured by using surface plasmon 10
resonance assays, e.g., using BlAcaie slafpts, plasmanRd asenagdaghcoresd nasiRiscatway, NJ)
with immobilized IL-3Ra qfi@isegionithejeofompemplary iR methedsmim desarined in URé@29619.
Assessing Therapeutic Eﬁﬁ%&é%lyiwmgaxﬁnw&%%iran\dy&im@fo‘%ay&@ma&aéiﬁglgdmrﬁﬁess the
ability of an immunogiobulipQsaNtihogy.1o fiakAdiseRss AnsRRAtan JesibethNETEIheavy PO
example, an mmunoglob&g}nqyaﬁggipgg%dﬁl%§§§§ﬁ%(§9‘r its ability to kill a cell, e.g., a cancer cell, such
as leukemic cell, using a method described 20herein. In another example, immune cells, e.g.,

pDCs and/or basophils orlfg%o %?%ggnﬁegog%?oiggssame (e.g., PBMC) are cultured in the presence
or absence of an immunogio UfiR"or antbody and an lndugerdof tlgose cellsfthaté)ccfurs in a disease or
condition (e.g., CpG oIigonucle-orii(ﬁoem,ea?fal/%1 iy Ala elrlnp'lréié%.rafg] he'et |%a(1:83? of the’™
immunoglobulin or amiboﬁ‘iqulﬁféa?tiﬁﬁ;ﬁ%’df’sa é@é SHRRHARHA AL L SLUSLH R §X B Etermining
the level of IFNa secretedifto &I rBehi & MEUIA UstA ALK Aternatively or in addition the level
of histamine secretion or IL-4, Fioreamnsr 1didpdebrafisne syspdsag o rsersidiohneltPRPidsel of any
of these cytokines compatédifo facthechfsatide GriBGaImprHtiAg e blTs v antiBody (oM th¥presence
of an isotype control immurheigiaButirt brkantbooyiedicatesafaetidecnemerodibpYirret ¥ntibbdy is
suitable for treating tie disegdsedysondittbanAdterratiielyr trinaadditions dheclsvaldofbatinduth is
assessed. An increase in¢elbideatboigpedidativendfiads inmVinoiiobether poptioldclsuitablerfor treating
the disease or condition. 3bami¥ivoiddsayse, i.c.)dnenexanpleciieceftivief gfcaifi¢atimbindigobulin to
treat a disease or conditian iscasseasedigsingTan i, ¥ido/assaye canm Exaalpolgpspiicanaplantation
model of a cancer is usedtatasvesmd40 therapeutitQfiGacyach poByammesHIYNSCHD migeaare
irradiated and optionslly tiagtedivitibamyicleD iRt edy tosdapiataiMkaelisciivman leukemic cells
(e.g., acute myeloid leukemia cglighind mW,%Utggm%rb@ggﬁmf%ﬁg&gg&&ﬂa@@ agministered
to the mice. Following celh epgaftmentng et anmpnaaloRinLLAmIPos isAdminISRIeA 9.the mice
and the level of leukemic gglls inygirehalign. andiprRone MarrawARdiar IYMRR nades IS gssgssed. A

reduction in the number olf '%%g@gl? gellsa Cg\{gglatle nd/or bone marrow and/or lymph 5 nodes in
the presence of the tibolay or imrﬁu'r%'dglobu [ Cgc'J’mpa ed to in the absence of the antibody or

immunoglobulin |nd|catesﬁt,he[agg%%%rl%g{él%acéaﬁm In another example, the immunoglobulin or antibody

is administered to a non-Ktfian & 1 Auman primate) and the number/level of immune
cells, e.g., pDCs and/or ba.sophil§ S SHeTEHoK 1505 Soess B KhYSL RASENSRABDO YA SIBhibody that
reduces the number/levelaéfrlﬁjﬁrﬂ‘fﬁ@e@é‘ﬁg,c@?@? PO NRENEIPHESH R ehisaYad s bridhid:
administration and/or in a*e8erdPERAfER e vAUFoBIoBRRdr B Oy RAsSOfbeen
administered is considered&Yitablocrtipgie aphbetitduiiaase BrocHRITtighonh AABEId BXarmph; the level
of a cytokine, such as IFNu is detected in the



15 circulation of a mammal, e.g., using an ELISA. An immunoglobulin or antibody that reduces the
level of the cytokinc compared to the level prior to administration and/or in a control mammal to which
the immunoglobulin or antibody has not been administered is considered suitable for treating the
disease or condition. Since cytokines such as IFNa are considered to play a role in some 20
diseases/conditions, e.g., lupus, an immtmoglobulin or anglody that reduces IFNct production is
considered to be suitable for treating such conditions. Compositions Suitably, in compositions or
methods for administratiopoefeitagnpiolithd-18Rer 2oripisinpglabilinoerantihiadyatal ardxiaiemalithe
immunoglobulin or antibogyl}i%@gg’rﬂ,l@iﬂggnwgn@ pharmaseuticriy aseaptable carrier, diluent and/or
excipient, as is understood in thqlgﬂeﬁgp%gm&% A EERPNROF thapieseidiselosweprovides a
pharmaceutical compos'tmwm@m&mﬂ lobulin arantiRrdy ipltherdisaloshie, gmbined
with a pharmaceutically ageepiah 'rﬁecgrsr@re Qeflusptang %grﬁreé%hd 0 Aoaihageanple. the

disclosure provides a kit comprﬂ{égﬁq ar{;‘}%%‘(} {:a yt% repe (f%ul'rgrenco ertseasnéjéPr ex0|p|ent
suitable for combining or mﬁqn }ge mmuno. o u in r an ? prrg)rt mlnlstraltlon fo the

mammal. In this example rrrlé) Grther ¢ n . Jse Lnstru tlons oru in gen era er s, by
"carrier, diluent or excipien |senrtné 4 %gﬁ EE% day l%en iy nc Absul T hstance,
emulsifier, wetting agent, S6RTEHY S0 é)nfﬁ ¢ %B?pfﬁﬁr?n *Ble %‘ég%’l ©
administered to any amﬁ’ﬁﬁ’l“% th Sﬁpt]’ﬁré?r éﬁ‘b g Ripdore d&?‘ﬁ@[ﬁ’la“r%lﬁ% Qﬁscaréh‘?‘ﬁn}gtratlon a
variety of acceptable carrtépdief ?ﬁ§ or cxcipients, known in the art may be 40 used, as for example
described in Remington's Pharrfhiscetrien] Srbomeess thraciemeipNetihg CenNIg. SPIS’AC%@I) 9By way of
example only, the carriersh@ipipgrgastoeseivientd pigyapwlasose ksErckindo ia B-ghsupnihdogirgssugars
(e.g. sucrose, maltose, tréilosedglucosd); staichelsodihddseiaradtenddryatiebindrale, geddtine, talc,
calcium sulphate, oilsSinchisive ofolegétablencilspsyntbibticnils Bacdldgrh €3 motidi Or dirglycerides,
lower alcohols, polyols, alginiplacitk pihesiohateibuifevedisoltitons alulhbieantssskich Fsaagpkedium or
magnesium stearate, isotbijechdingiant) pyogan-tpebiaitiduoih gxaoplefiliticadriatesdiuant or
excipient is compatible with, Quspitable forpesenteral administration. Parenteral administration
includes any route of administration that is not through the alimentary canal. Non-limiting examples of

parenteral administragon iglide, pigelion fusion ARgibsdike. By way of 10 example, administration
by injection includes mtravenouma ek RIS SR AP SV BAIANRBYS DISCIQR: KRR
contemplated is delivery l'ﬁ)é Of Q[ slow-release formulation which may be delivered intradermally,
intramuscularly and subc aneokr ﬁ’hﬂi Ie 15C erlrrllg)lan égcql&r%?ra[%gs] 1 (!Q one example, the
immunoglobulin or antibo of closure | nlster In cCom }1 another compound or
therapeutic treatmerEt usef for frea in uéaé?ea ns i %ser i exarﬂg iﬁ(lmmunoglobulln or
antibody is admlnlste?ed 1l rto CleSpr gatehgr?nem rﬁ’%ﬁ%’ﬁé (6] fﬁ@ﬁ BF e % flof torridiation
therapy, e.g., for the treatiisHiPst E]aTﬁ%P;]gL?é -3843 hematologic cancer, such as leukemia.  In one
example, the other compétihd i€ éﬁéﬂ?ﬁt@?@?&fﬂ?ﬂdﬁ%ﬁﬁ%@égﬂ -as caboplatin, cisplatin,
cyclophosphamide, docetaxal, doxorubicin, erlotinib, etoposide, fluorouracil, irinotecan, methotrexate,
paclitaxel, topotecan, vinéﬁ%‘!ﬁ‘iéﬂ@?gﬁp%nblastine. hi one example, the chemotherapy compound is
selected from the grétip consistitg ptTerthietesatecntomppsitaginaseosibuhstined aiokoditsicird
danombicin, cytarabinc, idargbidimdmgtoxamerone)rayeioghospktaridgoflefarabibedehidfamibacil and
combinations thereof. In oegoaxdampiatiibdy.other compound is a chemotherapy compound used in 30
the treatment of acute leukemigecgusaitas,faasrmpatdgidnseleizte d fragidizeugrfal focpnsisting thé
methotrexate, |-asparaginasundglobsiie, Aowodiicin, saenubiaiincyfamine, idambigiasent
mitoxantrone and cormbingitigbstheEsde obtailt OREnEXAMYE: @ MRIher LarmRoLNg ik axahprotherapy
compound used in the tregtmepiiafiactin | yroRhoRlasticlliedke tlians eh@vcR BAMPAIRdiselected from
35 the group consisting Oﬁﬁﬁgéﬁ‘ﬁﬁﬁﬁ%tﬁaénéﬁpér@&ii{?&ﬁﬁ@ﬂ'Q@ﬁlﬁﬁﬂeanq%ﬁf ukicirdanarRigin and
combinations thereof 1 & rtherfamRIS, (ALINAr MR YURGhERAERE MRIMARAYCqBPoUNd such
as azacytidine.  In ongexgiple, fhe ﬁ@%ﬁ&?@&%}%s& logkfrelubiondieniigsa, 40 cancer.

e.g., rituximab, trast umf‘r’%4b vacizuma econs%an Jpan lﬁléu b, 1sot LI{ 3
example, the other compox nd| amma j ora Hltlonally, the
t[h ?ﬁe?%ompound isa

oy
other compound is an |mmuﬁgesl§ppr8rs§lénrll%n,&f@'|p ﬁ% I)O/f %qu)é fan I%/
corticosteroid, such as prednisone and/or prednisolonc. Alternatlvely, or additionally, the other
compound is an antimalarial compound, such as hydroxychloroquine or 5 chloroquinine. Alternatively,
or additionally, the other compound is methotrexate. Alternatively, or additionally, the other compound
is azathioprine. Alternatively, or additionally, the other compound is cyclophosphamide. Alternatively,
or additionally, the other compound is mycophenolate mofetil. Alternatively, or additionally, the other
compound is an anti-CD20 antibody (e.g., 10 rituximab or ofatumumab). Alternatively, or additionally,
the other compound is an anti-CD22 antibody (e.g., epratuzumab). Alternatively, or additionally, the
other compound is an anti-TNF antibody (e.g., intliximab or adalirnumab or golimumab). Alternatively,
or additionally, the other compound is a CTLA-4 antagonist (e.g., abatacept, CTLA4-1g). Alternatively,

or additinonalivy the other 18 comnoiind ic an anti-ll -& antihodyv Alternativvelvy or additionallvy the other



20 thereof, the appropriate dosage of an active agent (i.e., an immunoglobulin or antibody of the
disclosure), will depend on the type of disease to be treated, the severity and course of the disease,
whether the immunoglobulin or antibody is administered for preventive or therapeutic purposes,
previous therapy, the patient's clinical history and response to the immunoglobulin, and the discretion
of the 25 attending physician. The particular dosage regimgn, i.e., dose, timing, and repetition, will
depend on the particular individual and that individual's medical history as assessed by a physician.
Typically, a clinician will administenaexinpmenegiehulin wiitnodosageds keaghad shaliashiemes the
desired result. Methods of fidadresenindistipsuiasandseiutdarteating amehiorating.eh 8¢ preventing
the symptoms of diseaseg,0f,eanelitiapsin d:MARMAlRh R IMPENInG theBROROBIS e iamammal.
Methods of the present d%ﬁ&%ﬁ%@f&@'éﬁh%%@ﬂ%&%ﬁ Aevelopmens Al BHRIRYERtRG upUS in

an individual at risk of deyglppi é%pé%)ﬁs?e[n@{e elanss HE%Q%?J & 2dipiisirationds e immignoglobulins
or antibodies described hererp norm Igon unt maM}g frPrﬂanSLit ng{gg[ to about
r mo

100mg/kg of an individual's b ody Or ore per day. | 0sages a ﬂ%ﬁ St ereof are
described herein. For repgt&‘%g @ﬁgwgsorﬁctlrﬁ §3ve? seesvergfi(cflays onger depen ing on thie severity
of the disease or disorder treat % eatment can be sustained until a desired syppression of
ymptome s achieved. 40 In SHB B S T AEHEL A of SRRV AL EEAtod at an
initial (or loading) do&® of B‘&Wééﬂlh%mpﬁﬁﬁm@% sttt ABRRARY st RE HSFRBbout Irng/kg to
about 10mg/kg, or about 2mg/kg or about 3ing/kg or 4mg/kg or 47 5mWKkg. The immunoglobulin or
antibody can then be adniiffesterdtaetipaintenance dose of between about 0.0001mgckg to about
Img/kg, such as from about 0.0608#hlyagtcetb8ud krngmauroekabnpletvods absotigodimtkg to about
Img/kg, such as about 0.0fagkycotiabdist by ks for dxmp ke freatabouttisn0led mglikgite about
0.1mg/kg, such as abbut @slengikgasr @:03ingpkgior, Gud4emgAkglaiBi@bemgligindie nidinfRwnce doses
may be administered evetyl§-30ctays;feuch fasctyvemnayl Oe Eohdaysl, bord exafiiie; @eMaryedépors1l or 12 or
13 or 14 or 15 days. In samgbesamepiesiheirndineglohstbinictyantibody imashnnisiereshasal 10 dose
of between about 0.0001 mglg:ia aprisbSRE/ Kasueh aribetwasn ahaut @ANASMGHGRiaBOUL
50ing/kg, for example, begaeen about 0.001mg/kg to about 40mg/kg, for example, between about
0.005mg/kg to aboubgOmg/kg, RUGHIAGRERANGARUEMNMET MElko R APOH IR NGB FaEsample, the
immunoglobulin is adminigfged 4 &%%%prr@&m%mmyﬁ&i@mg/mﬁ& obiA0malka, such as 15
from about 0.01mg/kg to gh %Lé ; 159frﬁgﬁre‘n%aﬁﬂﬁ%gn%@%léﬁ‘eg{op191?’{{‘ kg or 0. 04mg|g or

mg).

0.05mg/kg or 0.06mg/kg or 8nggl q J 9 r OﬁilLr or 0. 2m r or
0.3mg/kg or 0.4mg/kg or O. 5mwke% or IOI? W? lgsfg%lec?r m0§ Zcﬁerrmq gs ‘f3h |thout a
higher loading dose), Jn sro to aré)us eose %ra \c;imrqlnp Ster d. r H da S,
such as, 20 every 10-22 33% Iis ever Xff) T Ay, O examplet §ve o?’ 110or12or 13

or 14 or 15 or 16 or 17 or“’fgl]?}fﬁf@“breﬁe q21 Beyatigayd ﬂ?‘—eoFrCég?éfﬁrf)?El ﬁ’éfﬁﬂ?ﬂtﬁﬁ% fotsiliiriCor
antibody is administered &\&ry 724/ BrigeryRigeluye Ut sy dhy B1aiag anth uBi Sl AMBILE, the
immunoglobulin or antibotfyPRERIMinStRraY 2 2RErEs BekitdieerrEBdt dh ikd tRansutisomg/kg,
such as from about Img/kNtbubdistregaigkerder tatsabanpeibgiifent AR gk § W6 Attiikglier 5Smg/kg,
or such as from abogf 10thg/AG%E 30d/k Sedhyias ralsbve KOy Rerant”L Bermgiky, are2owigrkig or
25mg/kg (e.g., without a Ipwenmititdnanide dbvseThinesontie dxam ples;deumdrbcatidosésharke
administered, e.g., every @idt0adalys 2suishlyasoanbaycSQsliddidcday syiguchicamt hceryeddotCanidys, for
example, every 14-50 dayssrsuelitap@uainl 1o {46l dayAloC €vwary AB30 daysnEaiaxampiedie doses
are administered every 14dki#l afad Qils38 BEadS Asdfibed 42 06whaortho an&bfentvh obb3ths 70 days.
For example, the impsunaglehubiEhaiqrtbachis.asininistiered avietislatays aravernadaays or every
35 days or every 42 daysit RYRRoA9 days or every 3556 days. In some examples, the
imrnunoglobulin or antibody Caﬂ?ﬁﬁs%gé@sﬁ%ﬁ‘tﬁ‘éja%@cﬁt%dtﬂ&@'%%E\'lﬁoﬁ@ﬂﬁdﬁl@e&h@ﬂ?ﬂ&

following administration, ¢,g,, WiibinrAROUL BRGNS, CABISIATION, ) SOMS BXAMBIES: Brfyther dose
of the immunoglobulin or giiRody, ﬁgmw'ar&rggmﬁ@hth%mmr%gﬁyK&&JA%M %legggma'

returns to Wlthln 200/ r 1000(;4§tg oma Il 1 alte]i:g?h on or removaﬁ %F COS %atlonnéqeeailopex dnrﬁ mstered

r dgse ot atid,veanencd muealion: and g; Sl
when the number of NK ¢ ‘3@ éb@}/g mammal exceeds the humber 6 ce in'the manl?mal prior to
administration by at least s % 10% or 20% or 30% or 40% or 50% or 60% or *70% or 80%.
The number of NK cells can be assessed in a mammal to determine when to administer the fluffier
dose of the immunoglobulin or antibody. Alternatively, 5 the time to administer a further dose of the
immunoglobulin or antibody is determined by previous analysis of a population or a model organism
(e.g., a non-human primate, such as a cynomolgus monkey). Foi example, the further dose of the
immunoglobulin is administered about 7 days or 8 days or 14 days or 17 days or 21 days or 22 days or
28 days or 29 days following a previous dose. 10 In some examples, at the time of commencing
therapy, the mammal is administered the immunoglobulin or antibody on no more than 7 consecutive

days or 6 consecutive days or 5 consecutive days or 4 consecutive days. In the case of a
mammal that ic not adedriatelvy reenondina to treatment miiltinle docece in 2 week mav he

administration. In some e



20 empirically in mammals that have been given one or more administrations of the immunoglobulin.
To assess efficacy of an immunoglobulin, a clinical symptom of a disease or condition can be
monitored. Administration of an irnmunoglobulin according to the methods of the present
disclosure can be continuous or intermittent, depending, for example, on 25 the recipient's
physiological condition, whether the purpose of the adminigjration is therapeutic or prophylactic, and
other factors known to skilled practitioners. The administration of an immunoglobulin or antibody may
be essentially continuous over @ preselegiedtpenaduabiionalny mayobe dnatseriemndhgpagaendoses,
e.g., either during or aftengenelonmeny h acangditinana0mheipiesepiisstosyiemacidasthg following
non-limiting examples. Nepsbdatingnixantries Example 1: Humanized antibodies A humanized
antibody that binds specifically ﬁggﬁg@@%t\? 3RAARAIN SNBLIROAGE RS A ANRIRRIRE @hddes activity
was produced. The hymagjized Aniibadywasarodusediny grafiing (ORisedHenses Ohabaptagonistic

murine antibody (7G3) onto hunA%b@rlable framework germlinc sequences selected on the basis of

the canonical structure ofsthe (f nor d acc DI?nsm't? gch@gnc%%voah the Ocquunﬁ of Tan et
al., (Hniniunol. 169, 1119f1125 : ngﬁ es rei 3 to° Al man tlQn ¥his work
was conducted using the SEBREHY F14 5 é’p%nr&ggh thed' CIE[)I%apa(r)esefﬁeY A8 esidues

of the donor antibody witfity ggﬁg 8t’\95’rF38]i‘ea‘°f|‘391%9vork gennline acceptor sequences, and selects
as 49 the acceptor stuence tHEORERMR MGHRE RSN B PBRFAIHZRSD lflﬂit}\ge%%mﬁ?the
present case a heavy chdfiffate&str sefudhe emihn e fesrd) Bf etre SHiieM o ieestected.
The resulting humanized gfffsdynetrrasieticemtiPely- hligianatmirahe FapHBE R BB gL aHERES a result
of the humanization 5 précedsnimpleasd tepauadkiyity pormTL ABRE o duldeedsed compared with the
parental murine antibody.  Affiltétyatiptimizationeddagoenmiptoyeawsigigbaltib estedydisplaygbased
mutagenesis proces$S(Kopsilias fetgaterB AkbBintgchhollZ3R 802007 puotrdutttd cding theaantibody in a
scFv format in an effort tpineieageihiabindietatfiritll of (Lo the: huimyan zedoarti bo dygidaniaffinity
optimized scFy was produgetatbabiienpabysrieddai g |bkdifgrirahexhifite thalighily dgroved
IL-3Ra binding affinity to thasththadasentoarinesmenapenalardingshs binpresistaklyioheaffinity
optimization process resujtg@Jinymptatines Wdngrameawerk Q&HagebllinahféhVJ neewelagimEDR1 of
the light chain. So thg set i f-RR seaHente 8 &?%nﬁé:ﬁ"ﬁm ad.allinity oplimized@ntinpdy differs
from those of the parent myrine moneclenalaptiRodym Thereafk {J%TIV(Q timizechantibodyis.fgferred to
herein as CSL362.  Fc gnginegyed ﬂ%t'e/@tmea OF ihe ?éﬁgﬂ?ﬁtéb%&t ttt%&ﬁt'%&t@@ﬁ@ A

comprising the light and he avy;Shain v%gra Og re %Qr?a% Celqor 4 4919{

constant domain with the t?tr%e amipg.a acid stltuthorhs > %b ?_%é rﬁ% hereln as
CSL362X2) or with tEt WO A no amd Subst eferred to herein as 8@.362X1)
were produced by exBeres Stoltko)i aneénﬁrﬁlpnﬁr? RV otslﬁ cells; the ositions of the identified
mutations are based on EU nuri#drif Q&f‘sté‘?ﬂv"z%’i’i‘%?ﬁh% Pé‘é VBrSBFFSF nisER 8t affinity
optimized antibody with al MRS R REReHY G6AIRcIVAE! aﬁét%aeanwl@%p%ééfsﬁ o a&ml&ppropnate
vector in FUT8-knock-out®4(s eetgrfion Bibiwag Oblelligentxamelrs)ipdramratp sohibibitnHeods L 362B).
30Exam le 2: Bindinn Affipfitgniestebindizitirement isdhryid titbedinéieon theparaapfzBerapllléhyth
antibodies, surface plasnmonnespianicay BiachroyHseapswere sefdrndde dreantaptesofosntat where a
chemically immobilized amz®8 hutimamonaggiatndusenBbodpecifigigertiboding¢Anghentnanl @Gdateanti
Human TgG (gamma) mati8€.adsorbed (Tnvitrogen, Cat No. H10500) or anti mouse Fe specific
antibody (Jackson Immuno Reseanek:laalpteinie: GatuNesl S4bH)@bH0ddy) overegeh bimdballfragnmabilized on
a CM-5 sensor surface usingpatandgirdhaming conjpbngiehe otistid afichetsed to capture the tnAb from
solution. Soluble huran IL-3RaOnwasdhpR, injeated esrrrriurest @it Rorly.at MatiRUsonstant
concentrations. Responses;wee muRbBsieddiamn-thensfkom anafgirnesstionggihio whishantibody
was not captured, but othgfwis H?%‘iﬁ%ﬁ?%%@%ﬁ B %B%E%Fﬁe%&tré}cf%dré%ﬁoﬁsé‘@ i§3were then
subtracted from the respofiggsfom a blank injection.  The final corrected responses were fitted

using non-linear regression to é}nrg%ftﬁtr%@;ﬁg@qgeﬂcotlt&ra{ett%%gafa?tbtdttt%ﬁ tsetmd AL maRRAgsport
limitation. The Rmax aluelvxias f'ttFeftlec Or a count m ucm conms |n eI of, Hantibody
captured. ASSO(:latlon rate gfar? S(r)C|aI|10n rat e hf’ % uu g0 rﬂ ?b |on co 1 0) were
determined. Antibodies wé captureceigaot Wéugtl or 180 €edonds' e ct was |nJected for
10 minutes, and dissociation was monitored for 30 minutes. 1OSqubIe 1L 3Ra was injected at 0, 0.62,

1.25, 2.5, 5, 10, 20 and 40nM, with 2.5 and 5 nM in duplicate



Regeneration was performed after each cycle with a 90 second injection of 100mM1-131)04 The
assay was conducted at 25C 15 scFv Kinetics:  To analyze scFvs, soluble human IL-3Ru was
chemically immobilized on a CM-5 sensor surface using standard amine coupling chemistry, and
scFvs were injected at various concentrations. Responses were subtracted from those from a 20
reference flow cell in which IL.-3Ru was not immobilized, Byt otherwise treated identically. The
reference subtracted responses were then subtracted from the responses from a blank injection.
The final corrected respoasas waia iiechysiBeResINeAk FRGIesHOE adomadeaegetingal - 1
kinetics, including a term far:magstransndytimitatios: RedheRMmadovalte.wasfitted globally, and
association rate (ka), dissociatiqfdatftdaRdQariliREHR IS 30e I AR CORSIANLAL WalDe
determined.  scFvs weyg,injacted,for 19 MinHigs «a0d\dissPciatiph was mapitpred Jegrminutes.
scFvs were injected at 0, 80@@5&&&:& ol O}Q @Qeangeélo(}g%cyvlth OnlVI in 30duplicate

Regeneration was performed a gr ea G cl WlthtlaIE(% Oacl%m mc]elc opnof 19‘:‘5 M |}|3P94 1M NaC1
and a 15 second |nject|o of 50m 'E)EX e ass as con lﬁ& SAL %o nd scFv

affinities are tabulated be oV dISSOCI ons}ants 0 antlbo ies and
scFvs Antibody KD (M) paren? e@? nenr%c m ﬂﬁc Clnerlc orm of Parental murine mADb)
(human IgGl) -1.0x1019 SuperhUmfi&hSETNABTN ﬁta%(féff'n 1 B0 REPR Sl Manized
MADb scFv -1.4x1e CEL3EPUrLd Bedifiertoay Hish (reigjes)ityy gt induce enhanced effector

function. In one example, the constant region or Fc region binds with greater
affinity to one or more FcyRs. In one example, the constant region or Fc region
has an affinity for an FcyR that is more than 1-fold greater than that of a wild-type
constant region or Fc region or more than 5-fold greater than that of a wild-type
15  constant region or Fc region or between 5-fold and 300-fold greater than that of a
wild-type constant region or Fc region. In one example, the constant region or Fc
region comprises at least one amino acid substitution at a position sclected from
the group consisting of: 230, 233, 234, 235, 239, 240, 243, 264, 266, 272, 274,
275, 276, 278, 302, 318, 324, 325, 326, 328, 330, 332, and 335, numbered
20  according to the EU index of Kabat. In one example, the constant region or Fc
region comprise at least one amino acid substitution selected from the group
consisting of: P230A, E233D, L234E, 1234Y, L2341, L235D, L235S, L235Y,
L2351, S239D, S239E, S239N, S239Q, S239T, V2401, V240M, F243L, V264I,
V264T, V264Y, V2661, E272Y, K274T, K274E, K274R, K274L, K274Y,
25 F275W, N276L, Y278T, V3021, E318R, S324D, S3241, S324V, N325T, K326,
K326T, L328M, L3281, L328Q, L328D, L328V, L328T, A330Y, A330L, A330L,
1332D, 1332E, 1332N, 1332Q, T335D, T335R, and T335Y, numbered according to
the EU index of Kabat. In one example, the constant region or Fc region
comprises amino acid substitutions selected from the group consisting of V2641,
30 F243L/v2641, L328M, I332E, L328M/I332E, V264I/I332E, S298A/I332E,
S239E/1332E, S239Q/1332E, S239E, A330Y, 1332D, L3281/1332E, L328Q/I1332E,
V264T, V2401, V266I, S239D, S239D/1332D, S239D/1332E, S239D/I332N,
S239D/1332Q, S239E/1332D, S239E/I332N, S239E/1332Q, S239N/1332D,
S239N/I332E, S239Q/1332D, A330Y/I332E, V2641/A330Y/1332E, A330L/I332E,
35  V2641/A330L/1332E, L234E, 1234Y, L2341, L235D, L235S, L235Y, L233I,
S239T, V240M, V264Y, A330I, N325T, L328D/I332E, L32&8V/I332E,
L328T/I332E,  L328I/I332E,  S239E/V264I/I332E,  S239Q/V2641/1332E,
S239E/V2641/A330Y/1332E,  S239D/A330Y/I332E,  S239N/A330Y/I332E,
S239D/A330L/1332E, S239N/A330L/1332E, V2641/S298A/1332E,
40  S239D/S298A/I332E, S239N/S298A/I332E, S239D/V2641/1332E,
S239D/V2641/S298A/1332E, S239D/V2641/A330L/1332E, S239D/I1332E/A330I,
P230A, P230A/E233D/I332E, E272Y, K274T, K274E, K274R, K274L, K274Y,



CSL362B -4.3x10-1 Example 3: NK Cell Levels Following Administration of Humanized or Chimeric
Antibodies Naive monkeys (nhon-human primates; NHPs) were administered a single 5 dose of
CSL362B or CSL362X1 via intravenous infusion. In a separate study naive monkeys were
administered repeat doses (weekly x 4) of a chimeric antibody comprising the variable regions of the
murine antibody used to produce the humanized antibody {1 703) and a human IfgGl constant region).
Peripheral blood was collected at various time points and analysis of NHP NK cells 10performed by
flow cytometry.  As shawnsiw,Rigase. | A zdministoation ok GSbat 25k 4esilted iR smsinkmladepletion of
NK cells, e.g., about 6 hoypg $pllowirg sdminigtsation. Abgasagss of GOlmgAa@anghima/kg, this level
had exceeded the level oRsesmedspiienioadministration by about 8 deys pfiersachminsirasion and
remained elevated until agg@ggg%%@gﬁg/@%ﬁafter adnyinistyatigny A Hiokease in the ngmber of NK

cells was also observed af i\ 6‘9/39?%2& HﬁrﬁB&Uﬁé&%ﬂS tr er'ﬁ‘é'ﬁjqﬁée‘}! Q‘?@aﬂ;@tthe previous

paragaph, administration of CS}.362 resul te |n e et| 0 re c reoyge\znés numbers

did not subsequently exceed thﬁ. Irlg dlptO R rglnlstratl n Ogt{am
not s

CIC 10N re 10
administration of the chlmerlc anltf) Sta |a e num s (]jetected in

circulation (Figure 1C). “EXafipl anced unonnﬁ“zc%op ABod enbresence of
NK 25Cells ~ Human Pgﬂ’@sc%?qHW%eqﬁa%\}érezﬁéo atéd Ald ?nq 6%?e33\?ntﬁnﬁ§;e§ c&}gnilﬁe]f
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light chain variable rgg 0 t}m[; %ﬂpglrs een - d and 1 08%0? 0reater r‘Eham that induced by a
wild-type constant region or Fc region. In one example, the constant region or Fc
region comprises at least one amino acid substitution at a position selected from

the group consisting of: 230, 233, 234, 235, 239, 240, 243, 264, 266, 272, 274,

275, 276, 278, 302, 318, 324, 325, 326, 328, 330, 332, and 335, numbered

30  according to the EU index of Kabat. In one example, the constant region or Fc
region comprises at least one amino acid substitutions selected from the group
consisting of: P230A, E233D, 1.234E, 1.234Y, 12341, 1.235D, 1.235S, 1.235Y,
L2351, S239D, S239E, S239N, S239Q, S239T, V2401, V240M, F243L, V264l
V264T, V264Y, V2661, E272Y, K274T, K274E, K274R, K274L, K274Y,

35 F275W, N276L, Y278T, V3021, E318R, S324D, S3241, S324V, N325T, K326,
K326T, L328M, L3281, L328Q, L328D, L328V, L328T, A330Y, A330L, A330L,
1332D, 1332E, 1332N, 1332Q, T335D, T335R, and T335Y, numbered according to

the EU index of Kabat. In one example, the constant region or Fc region
comprises amino acid substitutions selected from the group consisting of: V2641,

40  F243L/V2641, L328M, I332E, L328M/I332E, V264I/1332E, S298A/I332E,
S239E/1332E, S239Q/1332E, S239E, A330Y, 1332D, L3281I/I1332E, L328Q/I1332E,
V264T, V240I, V2661, S239D, S239D/I1332D, S239D/1332E, S239D/I332N,



5SEQ ID NOs: 2, 3 and 4, respectively; (ii) a heavy chain variable region (VH) comprising CDRs 1, 2
and 3 as set forth in SEQ ID NOs: 5, 6 and 7, respectively; and (iii) a heavy chain constant region
comprising amino acid substitutions 5239D and 1332E according to the EU numbering system of
Kabat. 10 2.An isolated or recombinant humanized antibody, the antibody capable of specifically
binding to interleukin (IL)-3Ra chain and comprising: (i)a light chain variable region (VI) comprising an
amino acid sequence according to SEQ ID NO: 8 and a heavy chain variable region (VH) comprising
an amino acid sequence geeandirdo SE2YHAIND, 9; ERJELBGDE, hesagyRBaI)cosEm/ TepDN
comprising amino acid substitytions 533910 /andr, 3326 vacrordingdn/ K Etanumbering/system of
Kabat. 3. The antibody of/slaim 3301 2 vhereisytherheayy chain Gonstant 5egion somprisesa
sequence set forth betwegsigsidyesol2L-45044nclusig) okSER 10 NEh ok 4. ARdsolaiss or
recombinant humanizged %ggf)ﬁ%ztge aq}g@gﬁiﬁgﬁoamgg@g%ﬁggygo blggjg@/(pz&ﬁﬁglgham and
comprising a light chain cg %/%194 g@ﬁgzﬁetf 5 A%I;& 35’1:0 1%% E@@%g in

h f 4, which
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operably linked to a prom%%é?‘gnﬁ%f%cﬁz:g cﬁ@%(ﬁfi}"@{aswﬁﬁéﬁﬁ% \é E%ﬁylfﬁzéﬁy one of
claims 1 to 5 operably linkéd¥8 a prodter. 83 R isoldietd CeNkpre S tAAtRRAEE434htibody of
any one of claims 1to 5 o?@%éﬁ@éﬁ@ﬁéﬁﬂyﬂﬁé&dified to express theShifAaize¥/ BABOd#8f any one
of claims 1 to S. 10. The $EIPRfA13M B EdinReding the nUEIdIO&cid00T BRARIKArEhe genetiglconstruct
of claim 8. 11. Use &f theSamibady Of B39 Ke26T ctamisridtactoiditigeortiaiiifacdoxef @rhedicament for
the treatment of a disease or comdittorximplanhmeuatad Ot gidie antibgioly ahamiyesnie: dbiddaiims 1 to 5 or
the composition of claim @deoussdRuthiétiealrs2ad DiisdiseasoatCandildn id shnBmalx 43. The use
of claim 11 or the antibody Mk compasitiamofeglaior k2, vhereis dhadisgasamreandiionis an
IL-3Ra-mediated diseasemyeonRditigpared 34 W8-45€ BRIRANY¥MICOMRORILRR o £laignl83 wherein
the disease or conditign is,dR.CanasIiQ & mhaoNHENS ApRIATINARAR SORAHAR reefeRUENCE
LISTING <110> CSL L'”W%@on In one example, the constant region comprises a sequence set forth
between residues 121-450 (inclusive) of SEQ ID NO: 11. In one example, the Fc
region comprises a sequence set forth between residues 234-450 of SEQ ID NO:
11.
25 In one example, the constant region or Fc region comprises the following
amino acid substitutions S239D/A330L/I332E, numbered according to the EU
index of Kabat. This constant region or Fc region has about 138 fold increase in
affinity for FcyRIlla compared to a wild-type constant region or Fc region and
about 323 increased ability to induce ADCC compared to a wild-type constant
30 region or Fc region. In one example, the constant region comprises a sequence
set forth between residues 121-450 (inclusive) of SEQ ID NO: 12. In one
example, the Fc region comprises a sequence set forth between residues 234-450
of SEQ ID NO: 12.
Additional amino acid substitutions that increase ability of a Fc region to
35 induce effector function are known in the art and/or described, for example, in
US6737056 or US7317091.
In one example, the glycosylation of the constant region or Fc region is
altered to increase its ability to induce enhanced effector function. In this regard,
native antibodies produced by mammalian cells typically comprise a branched,
40  biantennary oligosaccharide that is generally attached by an N-linkage to Asn297
of the Cy2 domain of the constant region or Fc region. The oligosaccharide may
include various carbohydrates, e.g., mannose, N-acetyl glucosamine (GIcNAc),



Panousis, Con <120> HUMANIZED ANTI-INTERLEUKIN 3 RECEPTOR ALPHA CHAIN ANTIBODIES
<130> 510921 <150> USSN 61/374489 <151> 2010-08-17 <150> PCT/An2011/000155 <151>
2011-02-17 <160> 23 <170> Paten-tin version 3.5 <210> 1 <211> 359 <212> PRT <213> Homo
sapiens <400> 1 Lys Glu Asp Pro Asn Pro Pro lle Thr Asn Leu Arg met Lys Ala Lys 151015 Ala Gin
Gin Leu Thr Trp Asp Leu Asn Arg Asn val Thr Asp lle Glu 202530 Cys val Lys Asp Ala Asp Tyr Ser
met Pro Ala val Asn Asn Ser Tyr 354045 Cys Gin Phe Gly Ala lle Ser Leu Cys Glu val Thr Asn Tyr Thr
val 505560 Arg val Ala AsalkesEra®hgiSetid hk Wl Ue d fdoRhadie GlkASanNea /i 1h8G&ar Gly Lys
Pro Trp Ala Gly Ala Glu AsintleeblahfdhiaysoligRsdechiisdl@R808arAIR \hAsRITNE LesBar feyisnzer Trp Ala
val Gly Pro Gly Ala Pro 1g03Q51L Alanfsrivgl GinnbyprRAsRiLlcilibketbAsAYal ARDEUARY Arg Gin
115120125 Gin Tyr Glu Gy s 1S W&iﬁﬁtﬁgﬁéﬁr&iﬂ GhhdiRicAyodien IR Aot 4Q Ghe Cys Arg
Phe Asp Asp lle Ser AT0 ke:wigh RelAUN aRESIBRRY 45L50BREO0 SEpIS B eyl At Gy Arg

Ser Ala Ala Phe Gly lle P[’ﬁ)%%s I%/f?eﬁl]oégjfor producing afucosylated antibodies include, expressing the

immunoglobulin or antibody in a cell line incapable of expressing
a-1,6-fucosyltransferase (FUT8) (e.g., as described in Yumane-Ohnuki ef al.,
Biotechnol. Bioengineer., 87: 614-622, 2004), expressing the immunoglobulin or
10  antibody in cells expressing a small interfering RNA against FUT8 (e.g., as
described in Mori et al., Biotechnol. Bioengineer., 88: 901-908, 2004), expressing
the immunoglobulin or antibody in cells incapable of expressing guanosine
diphosphate (GDP)-mannose 4,6-dehydratase (GMD) (e.g., as described in Kanda
et al, J Biotechnol, 130: 300-310, 2007). The present disclosure also
15  contemplates the use of immunoglobulins having a reduced level of fucosylation,
e.g, produced using a cell line modified to  express
B—(1,4)-N-acetylglucosaminyltransferase III (GnT-III) (e.g., as described in
Umana et al., Nat. Biotechnol., 17: 176-180, 1999).
In one example, an immunoglobulin or antibody according to the present
20  disclosure is afucosylated. For example, the immunoglobulin or antibody is
produced in a cell (e.g., a mammalian cell, such as a CHO cell) that does not
express FUTS.
Other methods include the use of cell lines which inherently produce
antibodies capable of inducing enhanced Fc-mediated effector function (e.g. duck
25 embryonic derived stem cells for the production of viral vaccines,
WO02008/129058; Recombinant protein production in avian EBX® cells, WO
2008/142124).
Immunoglobulins useful in the methods of the present disclosure also
include those with bisected oligosaccharides, e.g, in which a biantennary
30  oligosaccharide attached to the constant region or Fc region is bisected by
GIcNAc. Such immunoglobulins may have reduced fucosylation and/or improved
ADCC function. Examples of such immunoglobulins are described, e.g., in
US6602684 and US20050123546.
Immunoglobulins with at least one galactose residue in the oligosaccharide
35 attached to the constant region or Fc region are also contemplated. Such
immunoglobulins may have improved CDC function. Such immunoglobulins are
described, e.g., in WO1997/30087 and W(01999/22764.
Non-limiting examples of immunoglobulins that induce enhanced levels of
ADCC activity include:
40 (1) an antibody comprising a heavy chain comprising a sequence set forth in
SEQ ID NO: 11 and a light chain comprising a sequence set forth in SEQ ID NO:
13;



Thr Asp Lys Phe val val Phe Ser Gin lle Glu lle Leu Thr Pro Pro 180185190 Asn met Thr Ala Lys Cys
Asn Lys Thr His Ser Phe met His Trp Lys 195200205 Met Arg Ser His Phe Asn Arg Lys Phe Arg Tyr
Glu Leu Gin lle Gin 210215220 Lys Arg met Gin Pro val lle Thr Glu Gin val Arg Asp Arg Thr Ser
225230235240 Phe Gin Leu Leu Asn Pro Gly Thr Tyr Thr val Gin lle Arg Ala Arg 245250255 Glu Arg
val Tyr Glu Phe Leu Ser Ala Trp Ser Thr Pro Gin Arg Phe 260265270 Glu Cys Asp Gin Glu Glu Gly
Ala Asn Thr Arg Ala Trp Arg Thr Ser 275280285 Leu Leu lle Ala Leu Gly Thr Leu Leu Ala Leu val Cys
val Phe val 290295300 ligi;ys aramiegdhydohiuiviat BeaGiniAig doaipiRig Rreqdegciederorth in
305310315320 His met Lys\ap 1800 1Heaaly ASR SeiRha i AsRepindeysrlsonvalsi2pBRag35 val Trp
Glu Ala Gly Lys Ala Gly Ley Glp Glu Cys Leu val Thr Glu 340345350 val Gin val val Gin Lys Thr 355
<210> 2 <211> 17 <212>{RT 52135 Atfificiahs22 0PheA23nAMinamcidSeauence ofGahi of
humanized anti- IL-3RalpRa ¢hain@ipady, & ﬁn%%gﬁalgﬂ ied.forms Wefsal S4B [y Ser Ser

Gin Ser Leu Leu Asn Ser Gl £80, 32 R4Sy il 5nsH: 1AM ablosylated

An advantageous antibody of the disclosure that induces enhanced levels
of ADCC activity comprises a heavy chain comprising a sequence set forth in
SEQ ID NO: 11 and a light chain comprising a sequence set forth in SEQ ID NO:

10 13. As discussed herein, after administering this antibody to a mammal (e.g., at
least 7 or 8 or 11 or 17 or 22 or 29 days after administration) the number of NK
cells in a mammal is increased compared to one or more of’

(1) the number of NK cells in the mammal prior art administration of the
antibody;

15 (ii))  the number of NK cells in a mammal administered an antibody comprising
a heavy chain comprising a sequence set forth in SEQ ID NO: 10 and a light chain
comprising a sequence sct forth in SEQ ID NO: 13, wherein the heavy chain
constant region is afucosylated (e.g., as assessed on the same day after
administration); and

20 (iii))  the number of NK cells in a mammal administered an antibody that binds
specifically to IL-3Ro chain and has a human IgG1 constant region (e.g., as
assessed on the same day after administration).

Methods for determining the ability of an immunoglobulin or antibody to
induce effector function and known in the art and/or described in more detail

25 herein.

Additional Modifications
The present disclosure also contemplates additional modifications to an
immunoglobulin.

30 For example, the immunoglobulin or antibody comprises one or more
amino acid substitutions that increase the half-life of the immunoglobulin. For
example, the immunoglobulin or antibody comprises a constant region or Fc
region comprising one or more amino acid substitutions that increase the affinity
of the constant region or Fc region for the neonatal F¢ region (FcRn). For

35  example, the constant region or Fc region has increased affinity for FcRn at lower
pH, e.g., about pH 6.0, to facilitate Fc/FcRn binding in an endosome. In one
example, the constant region or Fc region has increased affinity for FcRn at about
pH 6 compared to its affinity at about pH 7.4, which facilitates the re-release of
constant region or Fc into blood following cellular recycling. These amino acid

40  substitutions are useful for extending the half life of an immunoglobulin, by
reducing clearance from the blood.



<210> 3 <211>/<212> PRT <213> Atrtificial <220> <223> amino acid sequence of LCoR2 of
humanized anti- IL-3Ralpha chain antibody CSL362 and modified forms thereof <400> 3 Trp Ala Ser
Thr Arg Glu Ser 15 <210> 4 <211> 9 <212> PRT <213> Artificial <220> <223> amino acid sequence
of LCDR3 of humanized anti- IL-3Ralpha chain antibody CSL362 and modified forms thereof <400> 4
GIn Asn Asp Tyr Ser Tyr Pro Tyr Thr 15 <210> 5 <211> 55212> PRT <213> Atrtificial <220> <223>
amino acid sequence of HCDR1 of humanized anti- IL-3Ralpha chain antibody CSL362 and modified
forms thereof <400> 5 Asp Tyr Bynipietl Ysnifo <ald>bsiddtionsl inrsRi>TRRQ <2iBsr Avtifgial <220>
<223> amino acid sequengeRfitd @ RZ:0f himanizedRptvtik-8RalphaichainAntkedy Calikb2 and
modified forms thereof <4QQp&.&sRilig Ue Ri@SREASGMMANaThs RbgoT¥seAsN Gin Lys Phe Lys
151015 Gly <210> 7
5 Nucleic Acids
Another example of the disclosure provides an isolated nucleic acid that
encodes an immunoglobulin or antibody of the disclosure, inclusive of fragments,
variants and derivatives of the immunoglobulin or antibody.
Certain examples of nucleic acids comprise a nucleotide sequence set forth
10 in one or more of SEQ ID NOS:14-19, which respectively encode CDRs1-6 of an
immunoglobulin or antibody of the disclosure.
Other examples of nucleic acids comprise a nucleotide sequence set forth in
one or more of SEQ ID NOS: 20-23.
The disclosure also contemplates nucleic acid homologs that encode a
15 variant of an immunoglobulin or antibody of the disclosure, as hereinbefore
described.
Exemplary, nucleic acid homologs share at least 80% or 85%, such as at
least 90% or 95% or 99% nucleotide sequence identity with an isolated nucleic
acid that encodes any one of SEQ ID NOS:2-13. Suitably, the nucleic acid
20 homolog does not encode a protein comprising a murine variable region capable
of binding specifically to IL-3Ra..
Nucleic acid homologs may hybridize to isolated nucleic acids of the
disclosure under high stringency conditions.

25  Protein Production
Recombinant Expression
In one example, an immunoglobulin or antibody described herein
according to any example is recombinant.
By way of example only, a recombinant immunoglobulin or antibody of the
30  disclosure may be produced by a method including the steps of:
(1) preparing an expression construct which comprises an
isolated nucleic acid of disclosure, operably linked to one or more
regulatory nucleotide sequences (e.g., a promoter);

(i1) transfecting or transforming a suitable host cell with the
35 expression construct;
(iii) expressing a recombinant immunoglobulin or antibody in
the host cell; and
(iv) isolating the recombinant immunoglobulin or antibody from
the host cell.
40 In the case of a recombinant immunoglobulin, nucleic acid encoding same

can be cloned into expression vectors, which are then transfected into host cells,
such as E. coli cells, yeast cells, insect cells, or mammalian cells, such as simian



<211> 11 <212> PRT <213> Artificial <220> <223> <400> Ser His 1 mino acid sequence ot HCDR3
ot a humanized chain antibody 7 Leu Leu Arg Ala Ser Trp Phe Ala Tyr 510 anti- IL-3R alpha <210> 8
<211>114 <212>PRT <213> Artificial <220> <223>

37

COS cells, Chinese Hamster Ovary (CHO) cells, human embryonic kidney (HEK)
cells, or myeloma cells that do not otherwise produce immunoglobulin or antibody
protein.
Exemplary cells used for expressing an immunoglobulin or antibody are
5  CHO cells, myeloma cells or HEK cells. The cell may further comprise one or
more genetic mutations and/or deletions that facilitate expression of a modified
immunoglobulin or antibody. One non-limiting example is a deletion of a gene
encoding an enzyme required for fucosylation of an expressed immunoglobulin or
antibody. For example, the deleted gene encodes FUTS. A commercially
10 available source of FUT8-deleted CHO cells is Biowa (Potelligent ™ cells). For
example, the cells used for expression of an afucosylated immunoglobulin or
antibody are FUT8-deleted CHO cells, such as, Biowa’s PotelligentTM cells.
Molecular cloning techniques to achieve these ends are known in the art
and described, for example in Ausubel er al, (editors), Current Protocols in
15 Molecular Biology, Greene Pub. Associates and Wiley-Interscience (1988,
including all updates until present) or Sambrook et al, Molecular Cloning: A
Laboratory Manual, Cold Spring Harbor Laboratory Press (1989). A wide variety
of cloning and in vitro amplification methods are suitable for the construction of
recombinant nucleic acids. Methods of producing recombinant antibodies are also
20 known in the art. See US4816567 or US5530101.

Following isolation, the nucleic acid is inserted operably linked to a
promoter in an genetic construct or expression vector for further cloning
(amplification of the DNA) or for expression in a cell-free system or in cells. Thus,
another example of the disclosure provides a genetic construct that comprises an

25  isolated nucleic acid of the disclosure and one or more additional nucleotide
sequences. Suitably, the genetic construct is in the form of, or comprises genetic
components of, a plasmid, bacteriophage, a cosmid, a yeast or bacterial artificial
chromosome as are well understood in the art. Genetic constructs may be suitable
for maintenance and propagation of the isolated nucleic acid in bacteria or other

30  host cells, for manipulation by recombinant DNA technology and/or for
expression of the nucleic acid or an encoded immunoglobulin or antibody of the
disclosure. For the purposes of host cell expression, the genetic construct is an
expression construct. Suitably, the expression construct comprises the nucleic acid
of the disclosure operably linked to one or more additional sequences in an

35  expression vector, such as a promoter or a regulatory sequence.

Typically, a regulatory nucleotide sequence may include, but are not limited
to, promoter sequences, leader or signal sequences, ribosomal binding sites,
transcriptional start and termination sequences, translational start and termination
sequences, and enhancer or activator sequences.

40 As used herein, the term “promoter” is to be taken in its broadest context
and includes the transcriptional regulatory sequences of a genomic gene, including
the TATA box or initiator element, which is required for accurate transcription



amino acid sequence of light chain variable region of humanized anti- IL-3Palpha chain antibody
CSL362 and modified forms thereof <400> 8 Asp lle val met Thr GIn Ser Pro Asp Ser Leu Ala val
Ser Leu Gly 151015 Glu Arg Ala Thr lle Asn Cys Glu Ser Ser GIn Ser Leu Leu Asn Ser 202530 Gly
Asn GIn Lys Asn Tyr Leu Thr Trp Tyr GIn GIn Lys Pro Gly GIn 354045 Pro Pro Lys Pro Leu lle Tyr Trp
Ala Ser Thr Arg Glu Ser Gly val 505560 Pro Asp Arg Phe §er Gly Ser Gly Ser Gly Thr Asp Phe Thr
Leu Thr 65707580 lle Ser Ser Leu GIn Ala Glu Asp val Ala val Tyr Tyr Cys GIn Asn 859095 Asp Tyr
Ser Tyr Pro Tyr Thr Phe G4zl GlithTdafliyisus ettt bndl@c0RbBpdId A s A gupdidldm Actiddikz 120
<212> PRT <213> Artificigl 56 tr£idrmpamine@¢isigsatsince ohheawymhairaigiaregion of
humanized anti- IL-3Palppg,chain antihaeyCeli362 andaedifiad farmadhacaal sG> val Gin
Leu val Gln Ser Gly Ala %lllt‘hl\{ﬂsj,‘y& Lys Pr&ly sﬁé&ﬂé%ﬁeﬁ In the present context, the term

5  “promoter” is also used to describe a recombinant, synthetic or fusion nucleic
acid, or derivative which confers, activates or enhances the expression of a nucleic
acid to which it is operably linked. Exemplary promoters can contain additional
copies of one or more specific regulatory elements to further enhance expression
and/or alter the spatial expression and/or temporal expression of said nucleic acid.

10 As used herein, the term “operably linked to” means positioning a
promoter relative to a nucleic acid such that expression of the nucleic acid is
controlled by the promoter.

Many vectors for expression in cells are available. The vector components
generally include, but are not limited to, one or more of the following: a signal

15  sequence, a sequence encoding an immunoglobulin or antibody (e.g., derived from
the information provided herein), an enhancer element, a promoter, and a
transcription termination sequence. The skilled artisan will be aware of suitable
sequences for expression of an immunoglobulin. Exemplary signal sequences
include prokaryotic secretion signals (e.g., pelB, alkaline phosphatase,

20  penicillinase, Ipp, or heat-stable enterotoxin II), yeast secretion signals (e.g.,
invertase leader, o factor leader, or acid phosphatase leader) or mammalian
secretion signals (e.g., herpes simplex gD signal).

Exemplary promoters active in mammalian cells include cytomegalovirus
immediate early promoter (CMV-IE), human elongation factor 1-o. promoter

25  (EF1), small nuclear RNA promoters (Ula and Ulb), a-myosin heavy chain
promoter, Simian virus 40 promoter (SV40), Rous sarcoma virus promoter (RSV),
Adenovirus major late promoter, B-actin promoter; hybrid regulatory element
comprising a CMV enhancer/ B-actin promoter or an immunoglobulin or antibody
promoter or active fragment thercof. Examples of useful mammalian host cell

30 lines are monkey kidney CV1 line transformed by SV40 (COS-7, ATCC CRL
1651); human embryonic kidney line (293 or 293 cells subcloned for growth in
suspension culture; baby hamster kidney cells (BHK, ATCC CCL 10); or Chinese
hamster ovary cells (CHO).

Typical promoters suitable for expression in yeast cells such as for example

35 ayeast cell selected from the group comprising Pickia pastoris, Saccharomyces
cerevisiae and S. pombe, include, but are not limited to, the ADHI promoter, the
GALI promoter, the GAL4 promoter, the CUPI promoter, the PHOS promoter,
the nmt promoter, the RPRI promoter, or the TEF promoter.

Means for introducing the isolated nucleic acid or expression construct

40  comprising same into a cell for expression are known to those skilled in the art.
The technique used for a given cell depends on the known successful techniques.
Means for introducing recombinant DNA into cells include microinjection,



Ser Leu Lys lle Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Asp Tyr 202530 Page 4 Tyr met Lys Trp Ala
Arg Gin met Pro Gly Lys Gly Leu Glu Trp met 354045 Gly Asp lle lle Pro Ser Asn Gly Ala Thr Phe Tyr
Asn Gin Lys Phe 505560 Lys Gly Gin val Thr lle Ser Ala Asp Lys Ser lle Ser Thr Thr Tyr 65707580
Leu Gin Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala met Tyr Tyr Cys 859095 Ala Arg Ser His Leu Leu
Arg Ala Ser Trp Phe Ala Tyr Trp Gly Gin 100105 Gly Thr met val Thr val Ser Ser 115120 110 <210>
10 <211> 450
transfection mediated by DEAE-dextran, transfection mediated by liposomes such
as by using lipofectamine (Gibco, MD, USA) and/or cellfectin (Gibco, MD,
USA), PEG-mediated DNA wuptake, electroporation and microparticle
bombardment such as by using DNA-coated tungsten or gold particles (Agracetus
5 Inc., WI, USA) amongst others.
The host cells used to produce the immunoglobulin or antibody may be
cultured in a variety of media, depending on the cell type used. Commercially
available media such as Ham's F10 (Sigma), Minimal Essential Medium (MEM),
(Sigma), RPMI-1640 (Sigma), and Dulbecco’'s Modified Eagle's Medium
10 ((DMEM), Sigma) are suitable for culturing mammalian cells. Media for culturing
other cell types discussed herein are known in the art.

Isolation of Proteins
Methods for purifying an immunoglobulin or antibody are known in the art
15  and/or described herein.

Where an immunoglobulin or antibody is secreted into the medium,
supernatants from such expression systems can be first concentrated using a
commercially available protein concentration filter, for example, an Amicon or
Millipore Pellicon ultrafiltration unit. A protease inhibitor such as PMSF may be

20  included in any of the foregoing steps to inhibit proteolysis and antibiotics may be
included to prevent the growth of adventitious contaminants.

The immunoglobulin or antibody prepared from the cells can be purified
using, for example, ion exchange, hydroxyapatite chromatography, hydrophobic
interaction chromatography, gel electrophoresis, dialysis, affinity chromatography

25 (e.g, protein A affinity chromatography or protein G chromatography), or any
combination of the foregoing. These methods are known in the art and described,
for example in W099/57134 or Ed Harlow and David Lane (editors) Antibodies:
A Laboratory Manual, Cold Spring Harbour Laboratory, (1988).

The skilled artisan will also be aware that an immunoglobulin or antibody

30 can be modified to include a tag to facilitate purification or detection, e.g., a
poly-histidine tag, e.g., a hexa-histidine tag, or a influenza virus hemagglutinin
(HA) tag, or a Simian Virus 5 (V5) tag, or a FLAG tag, or a glutathione
S-transferase (GST) tag. The resulting immunoglobulin or antibody is then
purified using methods known in the art, such as, affinity purification. For

35  example, an immunoglobulin or antibody comprising a hexa-his tag is purified by
contacting a sample comprising the immunoglobulin or antibody with
nickel-nitrilotriacetic acid (Ni-NTA) that specifically binds a hexa-his tag
immobilized on a solid or semi-solid support, washing the sample to remove
unbound immunoglobulin, and subsequently eluting the bound immunoglobulin.

40  Alternatively, or in addition a ligand or antibody that binds to a tag is used in an
affinity purification method.

In one example, the immunoglobulin or antibody also has a protease
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cleavage site, such as for Factor X, or Thrombin, which allow the relevant

protease to partially digest the immunoglobulin or antibody and thereby liberate

the immunoglobulin or antibody from the tag. The liberated antibody or

immunoglobulin can then be isolated from the fusion partner by subsequent
5 chromatographic separation.

Assaying Activity of an Immunoglobulin
Immunoglobulins or antibodies of the disclosure are readily screened for
biological activity, e.g., as described below.
10
Binding Assays
One form of such an assay is an antigen binding assay, e.g., as described in
Scopes (In: Protein purification: principles and practice, Third Edition, Springer
Verlag, 1994). Such a method generally involves labeling the immunoglobulin
15  or antibody and contacting it with immobilized antigen. Following washing to
remove non-specific bound protein, the amount of label and, as a consequence,
bound protein is detected. Of course, the immunoglobulin or antibody can be
immobilized and the antigen labeled. Panning-type assays, e.g., as described or
exemplified herein can also be used.
20
Determining Neutralization
In some examples of the present disclosure, an immunoglobulin or
antibody is capable of neutralizing IL-3 signaling.
Various assays are known in the art for assessing the ability of an
25  immunoglobulin to neutralize signaling of a ligand through a receptor.
In one example, the immunoglobulin or antibody reduces or prevents 1L-3
binding to the 3Ra chain and/or a heterodimer of IL-3Ra chain and IL-3Rp chain.
These assays can be performed as a competitive binding assay using labeled IL-3
and/or labeled immunoglobulin.  For example, labeled IL-3Ra or an extracellular
30  region thereof fused to an Fc region of an antibody or a cell expressing IL-3R
immobilized and labeled IL-3 is then contacted to the immobilized receptor or cell
in the presence or absence of a test immunoglobulin or antibody and the amount
of bound label detected. A reduction in the amount of bound label in the
presence of the antibody or immunoglobulin compared to in the absence of the
35  protein indicates that the immunoglobulin or antibody reduces or prevents binding
of IL-3 to IL-3R. By testing multiple concentrations of the immunoglobulin or
antibody an ICs is determined, i.e., a concentration of the protein that reduces the
amount of IL-3 that binds to IL-3R, or an ECsy can be determined, ie., a
concentration of the protein that achieves 50% of the maximum inhibition of
40  binding of IL-3 to IL-3R achieved by the immunoglobulin or antibody
In another example, the immunoglobulin or antibody reduces or prevents
IL-3-mediated histamine release from basophils. For example, low density
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5 An immunoglobulin or antibody that reduces the level of histamine release to a
level less than the positive control is considered to neutralize IL-3 signaling. In
one example, the level of reduction is correlated with immunoglobulin or antibody
concentration. An exemplary method for assessing IL-3-mediated histamine
release is described, for example, in Lopez et al., J. Cell. Physiol., 145: 69, 1990.

10 In a further example, the immunoglobulin or antibody reduces or prevents
IL-3-mediated proliferation of leukemic cell line TF-1. For example, TF-1 cells
are cultured without 1L-3 or GM-CSF for a time sufficient for them to stop
proliferating (e.g., 24-48 hours). Cells are then cultured in the presence of IL-3
and various concentrations of the immunoglobulin or antibody. Control cells are

15 not contacted with the immunoglobulin or antibody (positive control) or IL-3
(negative control). Cell proliferation is then assessed using a standard technique,
e.g., “H-thymidine incorporation. An immunoglobulin or antibody that reduces
or prevents cell proliferation in the presence of IL-3 to a level less than the
positive control is considered to neutralize IL-3 signaling.

20 Another assay for assessing IL-3 signaling neutralization comprises
determining whether or not the immunoglobulin or antibody reduces or prevents
IL-3-mediated effects on endothelial cells. For example, human umbilical vein
endothelial cells (HUVECs) are cultured in the presence of IL-3 (optionally, with
IFN-y) and various concentrations of the immunoglobulin or antibody. The

25 amount of secreted IL-6 is then assessed, e.g., using an enzyme linked
immunosorbent assay (ELISA). Control cultures do mnot comprise
immunoglobulin or antibody (positive control) or IL-3 (negative control). An
immunoglobulin or antibody that reduces or prevents IL-6 production in the
presence of IL-3 to a level less than the positive control is considered to neutralize

30  IL-3 signaling.

Other methods for assessing neutralization of IL-3 signaling are
contemplated by the present disclosure.

Determining Effector Function
35 Methods for assessing ADCC activity are known in the art.

In one example, the level of ADCC activity is assessed using a *'Cr release
assay, a europium release assay or a >°S release assay. In cach of these assays,
cells expressing IL-3Ra are cultured with one or more of the recited compounds
for a time and under conditions sufficient for the compound to be taken up by the

40  cell. In the case of a *°S release assay, cells expressing IL-3Ra can be cultured
with *S-labeled methionine and/or cysteine for a time sufficient for the labeled
amino acids to be incorporated into newly synthesized proteins. Cells are then
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435440445 Gly Lys indicates that the immunoglobulin has effector function. Exemplary publications

disclosing assays for assessing the level of ADCC induced by an immunoglobulin

include Hellstrom, et al. Proc. Natl Acad. Sci. USA 83:7059-7063, 1986 and

Bruggemann, ef al., J. Exp. Med. 166:1351-1361, 1987.

10 Other assays for assessing the level of ADCC induced by an

immunoglobulin or antibody include ACTI™ nonradioactive cytotoxicity assay

for flow cytometry (CellTechnology, Inc. CA, USA) or CytoTox 96®

non-radioactive cytotoxicity assay (Promega, WI, USA).

Alternatively, or additionally, effector function of an immunoglobulin or

15 antibody is assessed by determining its affinity for one or more FcyRs, e.g., as
described in US7317091.

Clq binding assays may also be carried out to confirm that the
immunoglobulin or antibody is able to bind C1q and may induce CDC. To assess
complement activation, a CDC assay may be performed (see, for example,

20  Gazzano-Santoro et al, J. Immunol. Methods 202: 163, 1996.

Determining NK cell Numbers
As discussed herein, immunoglobulins and/or antibodies of the disclosure

can affect the number of NK cells in a mammal. Methods for assessing the
25 number of NK cells in a mammal will be apparent to the skilled artisan.
In one example, following administration of an immunoglobulin or
antibody of the disclosure to a mammal (e.g., a non-human mammal, such as a
non-human primate, e.g., a cynomolgus monkey) a sample of blood (or serum) is
obtained and the number of NK cells assessed using fluorescence activated cell
30  sorting (FACS). NK cells can be detected based on expression of CD16 and/or
CD56 and/or lack of expression (or low levels of expression) of CD20 and/or CD3.
The percentage change in the number of NK cells can be determined by
comparing to the number of NK cells in a sample obtained earlier (e.g., prior to
administration of the antibody or immunoglobulin.
35
Determining Affinity
Optionally, the dissociation constant (Kd) or association constant (Ka) or
equilibrium constant (Kp) of a protein for IL-3Ro or an epitope thereof is
determined. These constants for an immunoglobulin or antibody is, in one
40  example, measured by a radiolabeled or fluorescently-labeled IL-3Ra-binding
assay. This assay equilibrates the protein with a minimal concentration of labeled
IL-3Ra (or a soluble form thereof, e.g., comprising an extracellular region of
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IL-3Ra fused to an Fc region) in the presence of a titration series of unlabeled
IL-3Ra. Following washing to remove unbound IL-3Ra, the amount of label is
determined.

Affinity measurements can be determined by standard methodology for
antibody reactions, for example, immunoassays, surface plasmon resonance (SPR)
(Rich and Myszka Curr. Opin. Biotechnol 11: :54, 2000; Englebienne Analyst.
123: 1599, 1998), isothermal titration calorimetry (ITC) or other kinetic
interaction assays known in the art.

In one example, the constants are measured by using surface plasmon
resonance assays, ¢.g., using BIAcore surface plasmon resonance (BIAcore, Inc.,
Piscataway, NJ) with immobilized IL-3Ra or a region thereof. Exemplary SPR
methods are described in US7229619.

Assessing Therapeutic Efficacy
In Vitro Assays

Various in vitro assays are available to assess the ability of an
immunoglobulin or antibody to treat a disease or condition described herein.

For example, an immunoglobulin or antibody is assessed for its ability to
kill a cell, e.g., a cancer cell, such as leukemic cell, using a method described
herein.

In another example, immune cells, e.g., pDCs and/or basophils or cell
populations comprising same (e.g., PBMC) are cultured in the presence or absence
of an immunoglobulin or antibody and an inducer of those cells that occurs in a
disease or condition (e.g., CpG oligonucleotides and/or immune complexes).
The efficacy of the immunoglobulin or antibody in treating the disease or
condition is then assessed, e.g., by determining the level of IFNa secreted into cell
culture medium using an ELISA. Altematively or in addition the level of
histamine secretion or IL-4, IL-6 and/or IL-13 secretion is assessed. A reduction
in the level of any of these cytokines compared to in the absence of
immunoglobulin or antibody (or in the presence of an isotype control
immunoglobulin or antibody) indicates that the immunoglobulin or antibody is
suitable for treating the disease or condition. Alternatively, or in addition, the
level of cell death is assessed. An increase in cell death is indicative of an
immunoglobulin or antibody suitable for treating the disease or condition.

In Vivo Assays

In one example, the efficacy of an immunoglobulin to treat a disease or
condition is assessed using an iz vivo assay.

In one example, a xenotransplantation model of a cancer is used to assess
therapeutic efficacy. For example, NOD/SCID mice are irradiated and optionally
treated with anti-CD122 antibody to deplete NK cells. Human leukemic cells
(e.g., acute myeloid leukemia cells) and mouse or human bone marrow stem cells
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are administered to the mice. Following cell engraftment, a test immunoglobulin
or antibody is administered to the mice and the level of leukemic cells in
circulation and/or bone marrow and/or lymph nodes is assessed. A reduction in
the number of leukemic cells in circulation and/or bone marrow and/or lymph
5 nodes in the presence of the antibody or immunoglobulin compared to in the
absence of the antibody or immunoglobulin indicates therapeutic efficacy.
In another example, the immunoglobulin or antibody is administered to a
non-human animal (e.g., a non-human primate) and the number/level of immune
cells, e.g, pDCs and/or basophils, in circulation is assessed. An
10  immunoglobulin or antibody that reduces the number/level of immune cells, e.g.,
pDCs and/or basophils compared to prior to administration and/or in a control
mammal to which the immunoglobulin or antibody has not been administered is
considered suitable for treating the disease or condition.
In another example, the level of a cytokine, such as IFNa is detected in the
15 circulation of a mammal, ¢.g., using an ELISA. An immunoglobulin or antibody
that reduces the level of the cytokine compared to the level prior to administration
and/or in a control mammal to which the immunoglobulin or antibody has not
been administered is considered suitable for treating the disease or condition.
Since cytokines such as IFNo are considered to play a role in some
20  diseases/conditions, e.g., lupus, an immunoglobulin or antibody that reduces IFNa
production is considered to be suitable for treating such conditions.

Compositions
Suitably, in compositions or methods for administration of the anti-IL-3Ra.

25  immunoglobulin or antibody to a mammal, the immunoglobulin or antibody is
combined with a pharmaceutically acceptable carrier, diluent and/or excipient, as
is understood in the art. Accordingly, one example of the present disclosure
provides a pharmaceutical composition comprising the immunoglobulin or
antibody of the disclosure combined with a pharmaceutically acceptable carrier,

30  diluent and/or excipient. In another example, the disclosure provides a kit
comprising a pharmaceutically acceptable carrier, diluent and/or excipient suitable
for combining or mixing with the immunoglobulin or antibody prior to
administration to the mammal. In this example, the kit may further comprise
instructions for use.

35 In general terms, by “carrier, diluent or excipient” is meant a solid or
liquid filler, binder, diluent, encapsulating substance, emulsifier, wetting agent,
solvent, suspending agent, coating or lubricant that may be safely administered to
any mammal, ¢.g., a human. Depending upon the particular route of administration,
a variety of acceptable carriers, diluents or excipients, known in the art may be

40  used, as for example described in Remington's Pharmaceutical Sciences (Mack
Publishing Co. N.J. USA, 1991).

By way of example only, the carriers, diluents or excipients may be
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administration that is not through the alimentary canal. Non-limiting examples of

parenteral administration include injection, infusion and the like. By way of

10  example, administration by injection includes intravenous, intra-arterial,

intramuscular and subcutaneous injection. Also contemplated is delivery by a

depot or slow-release formulation which may be delivered intradermally,

intramuscularly and subcutancously, for example.

15 Combination Therapies

In one example, the immunoglobulin or antibody of the disclosure is
administered in combination with another compound or therapeutic treatment
useful for treating a discase or condition.

In one example, the immunoglobulin or antibody is administered prior to,

20  e.g., one month or one fortnight or one week prior to radiation therapy, e.g., for
the treatment of cancer, such as a hematologic cancer, such as leukemia.

In one example, the other compound is a chemotherapy compound, such as
caboplatin, cisplatin, cyclophosphamide, docetaxal, doxorubicin, erlotinib,
etoposide, fluorouracil, irinotecan, methotrexate, paclitaxel, topotecan, vincristine

25  orvinblastine. In one example, the chemotherapy compound is selected from the
group consisting of methotrexate, l-asparaginase, vincristine, doxorubicin,
danorubicin, cytarabine, idarubicin, mitoxantrone, cyclophosphamide, fludarabine,
chlorambucil and combinations thereof.

In one example, the other compound is a chemotherapy compound used in

30  the trecatment of acute leukemia, such as, a compound selected from the group
consisting of methotrexate, l-asparaginase, vincristine, doxorubicin, danorubicin,
cytarabing, idarubicin, mitoxantrone and combinations thereof.

In one example, the other compound is a chemotherapy compound used in
the treatment of acute lymphoblastic leukemia, such as, a compound selected from

35 the group consisting of methotrexate, l-asparaginase, vincristine, doxorubicin,
danorubicin and combinations thereof.

In a further example, the other compound is a chemotherapy compound
such as azacytidine.

In one example, the other compound is a biologic useful for treating a

40  cancer, e.g., rituximab, trastuzumab, bevacizumab, alemtuzumab, panitumumab,
or cetuximab

In one example, the other compound is an anti-inflammatory compound.
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Alternatively, or additionally, the other compound is an immunosuppressant.
Alternatively, or additionally, the other compound is a corticosteroid, such as
prednisone and/or prednisolone.  Alternatively, or additionally, the other
compound is an antimalarial compound, such as hydroxychloroquine or
5 chloroquinine. Alternatively, or additionally, the other compound is
methotrexate.  Alternatively, or additionally, the other compound is azathioprine.
Alternatively, or additionally, the other compound is cyclophosphamide.
Alternatively, or additionally, the other compound is mycophenolate mofetil.
Alternatively, or additionally, the other compound is an anti-CD20 antibody (e.g.,
10  rituximab or ofatumumab). Alternatively, or additionally, the other compound is
an anti-CD22 antibody (e.g., epratuzumab). Alternatively, or additionally, the
other compound is an anti-TNF antibody (e.g., infliximab or adalimumab or
golimumab). Alternatively, or additionally, the other compound is a CTLA-4
antagonist (e.g., abatacept, CTLA4-Ig). Alternatively, or additionally, the other
15 compound is an anti-IL-6 antibody. Alteratively, or additionally, the other
compound is a BLys antagonist, such as an anti-BLys antibody (e.g., belimumab).

Dosages and Timing of Administration
For the prevention or treatment of a disease or condition or relapse
20  thereof, the appropriate dosage of an active agent (i.e., an immunoglobulin or
antibody of the disclosure), will depend on the type of disease to be treated, the
severity and course of the disease, whether the immunoglobulin or antibody is
administered for preventive or therapeutic purposes, previous therapy, the patient's
clinical history and response to the immunoglobulin, and the discretion of the
25  attending physician. The particular dosage regimen, i.e., dose, timing, and
repetition, will depend on the particular individual and that individual's medical
history as assessed by a physician. Typically, a clinician will administer an
immunoglobulin until a dosage is reached that achieves the desired result.
Methods of the present disclosure are useful for treating, ameliorating or
30  preventing the symptoms of discases or conditions in a mammal, or for improving
the prognosis of a mammal. Methods of the present disclosure are also useful for
delaying development of or preventing lupus in an individual at risk of developing
lupus or a relapse thereof.
For administration of the immunoglobulins or antibodies described herein,
35 normal dosage amounts may vary from about 10ng/kg up to about 100mg/kg of an
individual's body weight or more per day. Exemplary dosages and ranges thereof
are described herein. For repeated administrations over several days or longer,
depending on the severity of the discase or disorder to be treated, the treatment
can be sustained until a desired suppression of symptoms is achieved.
40 In some examples, the immunoglobulin or antibody is administered at an
initial (or loading) dose of between about Img/kg to about 30mg/kg, such as from
about 1mg/kg to about 10mg/kg, or about 2mg/kg or about 3mg/kg or 4mg/kg or
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Smg/kg. The immunoglobulin or antibody can then be administered at a
maintenance dose of between about 0.0001mg/kg to about 1mg/kg, such as from
about 0.0005mg/kg to about 1mg/kg, for example, from about 0.001mg/kg to
about 1lmg/kg, such as about 0.01mg/kg to about Img/kg, for example from about
0.0lmg/kg to about 0.1mg/kg, such as about 0.02mgkg or 0.03mgkg or
0.04mg/kg or 0.05mg/kg. The maintenance doses may be administered every
7-30 days, such as, every 10-15 days, for example, every 10 or 11 or 12 or 13 or
14 or 15 days.

In some examples, the immunoglobulin or antibody is administered at a
dose of between about 0.0001mg/kg to about 50mg/kg, such as between about
0.0005mg/kg to about 50mg/kg, for example, between about 0.001mg/kg to about
40mg/kg, for example, between about 0.005mg/kg to about 30mg/kg, such as
between about 0.01mg/kg to about 20mg/kg. For example, the immunoglobulin
is administered at a dose of between about 0.01mg/kg to about 10mg/kg, such as
from about 0.01mg/kg to about 1mg/kg, such as about 0.02mg/kg or 0.03mg/kg or
0.04mg/kg or 0.05mg/kg or 0.06mg/kg or 0.07mg/kg or 0.08mg/kg or 0.09mg/kg
or 0.1mg/kg or 0.2mg/kg or 0.3mg/kg or 0.4mg/kg or 0.5mg/kg or 0.6mg/kg or
0.7mg/kg or 0.8mg/kg or 0.9mg/kg (e.g., without a higher loading dose). In
some examples, numerous doses are administered, e.g., every 7-30 days, such as,
every 10-22 days, for example, every 10-15 days, for example, every 10 or 11 or
12 or13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 days. For example,
the immunoglobulin or antibody is administered every 7 days or every 14 days or
every 21 days.

In some examples, the immunoglobulin or antibody is administered at a
dose of between about 1mg/kg to about 30mg/kg, such as from about 1mg/kg to
about 10mg/kg, or about 2mg/kg or about 3mg/kg or 4mg/kg or Smg/kg, or such
as from about 10mg/kg to 30mg/kg, such as about 10mg/kg or 15 mg/kg or
20mg/kg or 25mg/kg (e.g., without a lower maintenance dose). In some
examples, numerous doses are administered, e.g., every 10-70 days, such as every
14-70 days, such as, every 14-60 days, for example, every 14-50 days, such as
every 14-40 days, or every 14-30 days. For example the doses are administered
every 14 or 21 or 25 or 28 or 35 or 40 or 42 or 49 or 50 or 55 or 57 or 63 or 70
days. For example, the immunoglobulin or antibody is administered every 21
days or every 28 days or every 35 days or every 42 days or every 49 days or every
56 days.

In some examples, the immunoglobulin or antibody causes or is associated
with a reduction of NK cells in a mammal following administration, e.g., within
about 6 hours of administration. In some examples, a further dose of the
immunoglobulin or antibody is administered when the number of NK cells in a
mammal returns to within 20% or 10% or 5% or 1% of the number of NK cells in
the mammal prior to administration. In some examples, a further dose of the
immunoglobulin or antibody is administered when the number of NK cells in a
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mammal exceeds the number of NK cells in the mammal prior to administration
by at least about 5% or 10% or 20% or 30% or 40% or 50% or 60% or 70% or
80%. The number of NK cells can be assessed in a mammal to determine when
to administer the further dose of the immunoglobulin or antibody. Alternatively,
5 the time to administer a further dose of the immunoglobulin or antibody is
determined by previous analysis of a population or a model organism (e.g., a
non-human primate, such as a cynomolgus monkey). For example, the further
dose of the immunoglobulin is administered about 7 days or 8 days or 14 days or
17 days or 21 days or 22 days or 28 days or 29 days following a previous dose.
10 In some examples, at the time of commencing therapy, the mammal is
administered the immunoglobulin or antibody on no more than 7 consecutive days
or 6 consecutive days or 5 consecutive days or 4 consecutive days.
In the case of a mammal that is not adequately responding to treatment,
multiple doses in a week may be administered. Alternatively, or in addition,
15 increasing doses may be administered.
In another example, for mammals experiencing an adverse reaction, the
initial (or loading) dose may be split over numerous days in one week or over
numerous consecutive days.
Dosages for a particular immunoglobulin or antibody may be determined
20  empirically in mammals that have been given one or more administrations of the
immunoglobulin. To assess efficacy of an immunoglobulin, a clinical symptom of
a disease or condition can be monitored.
Administration of an immunoglobulin according to the methods of the
present disclosure can be continuous or intermittent, depending, for example, on
25  the recipient's physiological condition, whether the purpose of the administration
is therapeutic or prophylactic, and other factors known to skilled practitioners. The
administration of an immunoglobulin or antibody may be essentially continuous
over a preselected period of time or may be in a series of spaced doses, e.g., either
during or after development of a condition.
30 The present disclosure includes the following non-limiting examples.

Non-Limiting Examples
Example 1: Humanized antibodies
A humanized antibody that binds specifically to human IL-3Ra chain that
35 acts as an antagonist of IL-3 activity was produced. The humanized antibody
was produced by grafting CDR sequences of an antagonistic murine antibody
(7G3) onto human variable framework germline sequences selected on the basis of
the canonical structure of the donor and acceptor CDRs in accordance with the
procedure of Tan et al., (J Immunol. 169, 1119-1125, 2002); sometimes referred to
40  as “superhumanization”. This work was conducted using the antibody in a scFv
format. This approach then compares the CDR residues of the donor antibody
with those of the variable framework germline acceptor sequences, and selects as




859095 Ala Arg Ser His Leu Leu Arg Ala Ser Trp Phe Ala Tyr Trp Gly GIn 100105110 Gly Thr met val
Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser val 115120125 Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr
Ser Gly Gly Thr Ala Ala 130135140 Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser
145150155160 Trp Asn Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro Ala val 165170175 Leu Gin
Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro 189185190 Ser Ser Ser Leu Gly Thr GIn Thr
Tyr lle Cys Asn val Asn His Lys 195200205 Pro Ser Asn Thr Lys val Asp Lys Lys val Glu Pro Lys Ser
Cys Asp 210215220 Pagend deyspidar ddigchbs @ys 5o Rid GyshRtocbiriRionGhi I[CBHRL edditlys Gly
225230235240 Pro Asp vabRherl siuiRhe-Rin BEe 4 YsaRretyStepidivcbeindnatiie 240258255 Ser Arg
Thr Pro Glu val Thr Cys val valvabAsRivahvagkdiislu 2R0280440 My Gl v/ GlndgiAsn Trp
Tyr val Asp Gly val Glu val,}is 21 Raf0 38061 el b ¥ ok elsePIO Args I Sikk GlinBhi,Asn Ser Thr
Phe Arg 290295300 al ViRl VAW &, TiE VAHR! His A ASRLIPAELAST Gllohs Yo 1315320

I

Glu Tyr Lys Cys Lys val nLys Ala Pro Leu Pro Glu Glu 325330335 Lys Thr lle Ser Lys Thr
Lys Gly GIn Pro Arg Glu Fgroe% ?&%fmr‘ (oS!

y X]Etimization was employed using a ribosome display-based
mutagenesis process (Kopsidas et al,, BMC Biotechnol. 7, 18, 2007) conducted
using the antibody in a scFv format in an effort to increase the binding affinity of

10 the humanized antibody. An affinity optimized scFv was produced that when
converted to an IgG; format exhibited slightly improved IL-3Ra binding affinity
to that of the parent murine monoclonal antibody. Unpredictably, the affinity
optimization process resulted in mutations in the framework of the Vy and Vi, as
well as in CDR1 of the light chain. So the set of CDR sequences of the

15  humanized affinity optimized antibody differs from those of the parent murine
monoclonal antibody. There affinity optimized antibody is referred to herein as
CSL362.

Fc engineered derivatives of the humanized affinity optimized antibody
comprising the light and heavy chain variable regions of the antibody and a hybrid

20  IgGy/IgG2  constant domain with the three amino acid substitutions
S239D/A330L/1332E (referred to herein as CSL362X2) or with the two amino
acid substitutions S239D/I332E (referred to herein as CSL362X1) were produced
by expression of an appropriate vector in CHO-S cells; the positions of the
identified mutations are based on EU numbering system.

25 An afucosylated version of humanized affinity optimized antibody with a
human IgG; constant domain was generated by expression of an appropriate
vector in FUT8-knock-out CHO cells from Biowa (Potelligent® Cells) (referred to
herein as CSL362B).

30  Example 2: Binding Affinity Determination

Full-Length mAb Kinetics:
To analyze full-length antibodies, surface plasmon resonance (Biacore)
assays were performed in a capture format where a chemically immobilized anti
35 human or anti mouse Fc specific antibody (Anti human Goat anti Human IgG
(gamma) mouse adsorbed (Invitrogen, Cat No. H10500) or anti mouse Fc specific
antibody (Jackson Immuno Research Labs inc. Cat No. 515-005-071) were
chemically immobilized on a CM-5 sensor surface using standard amine coupling
chemistry) and used to capture the mAb from solution. Soluble human IL-3Ro
40  was then injected over captured antibody at various concentrations. Responses
were subtracted from those from a reference flow cell in which antibody was not
captured, but otherwise treated identically. The reference subtracted responses



340345350 Thr Leu Pro Pro Ser Arg Glu Glu met Thr Lys Asn GIn val Ser Leu 355360365 Thr Cys
Leu val Lys Gly Phe Tyr Pro Ser Asp lle Ala val Glu Trp 370375380 Glu Ser Asn Gly GIn Pro Glu Asn
Asn Tyr Lys Thr Thr Pro Pro met 385390395400 Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
Leu Thr val Asp 405410415 Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser val met His
420425430 Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Lgu Ser Leu Ser Pro 435440445 Gly Lys 450
<210> 13 <211> 220 <212> PRT <213> Atrtificial <220> <223> amino acid sequence of light chain of
humanized anti- IL-3PalpharPage sibtracted fehiaicadijRasty &S 36R:andseagitied torms thereot <400>
13 Asp lle val met Thr Gin SerfRécifgRSRkle8Yedionval wak LR GlyidoAl bncalurdngsAla Thelle Asn
Cys Glu Ser Ser Gin Ser |sglcl @kAHnear PR7R3A Gt RaRGINdaYS Sy @t dirikRadd Gin Gin
Lys Pro Gly Gin 354045 Rig. Rk ¥s1RI @ 4:GtdE 10T TR AlRoR i MibHch GiuSaY i vl §Q560 Pro

ASD Arg Phe Ser Gly Ser Gl GG LT A0 ERR LAl T8RP B0JIE e e Gin Ala Gl
Asp val Ala val Tyr Tyr C¥15ssoc1af°‘on consgangcfk,%sxger élﬁeigé%&(& Pro Tyr Thr Phe Gly Gin Gly Thr Lys Leu

Glu lle Antibodies were captured at 0.3ug/ml for 180 seconds

Soluble IL-3Ra was injected for 10 minutes, and dissociation was monitored
for 30 minutes.
10 Soluble IL-3Ra was injected at 0, 0.62, 1.25, 2.5, 5, 10, 20 and 40nM, with
2.5 and 5 nM in duplicate
Regeneration was performed after each cycle with a 90 second injection of
100mM H3P 04
The assay was conducted at 25°C
15
scFv Kinetics:
To analyze scFvs, soluble human IL-3Ra was chemically immobilized on a
CM-5 sensor surface using standard amine coupling chemistry, and scFvs were
injected at various concentrations. Responses were subtracted from those from a
20 reference flow cell in which IL-3Rq was not immobilized, but otherwise treated
identically. The reference subtracted responses were then subtracted from the
responses from a blank injection.
The final corrected responses were fitted using non-linear regression to a
model describing 1:1 kinetics, including a term for mass transport limitation.
25  The Rmax value was fitted globally, and association rate (ka), dissociation rate
(kd) and equilibrium dissociation constant (Kp) were determined.
scFvs were injected for 10 minutes, and dissociation was monitored for 20
minutes.
scFvs were injected at 0, 0.62, 1.25, 2.5, 5, 10, 20 and 40nM, with 10nM in
30 duplicate
Regeneration was performed after each cycle with a 30 second injection of
100mM H3PO,, 1M NaCl and a 15 second injection of 50mM NaOH.
The assay was conducted at 25°C

35  Antibody and scFv affinities are tabulated below in Table 2:

Table 2: Affinity dissociation constants of antibodies and scFvs
Antibody KD (M)

parental murine mAb (7G3) ~9.2x10™°
chimeric form of parental murine | ~1.0x10”

mAb) (human IgG,)
Superhumanized mAb (IgG;) ~1x10°®




100105110 Lys Arg Thr val Ala Ala Pro Ser val Phe lle Phe Pro Pro Ser Asp 115120125 Glu Gin Leu
Lys Ser Gly Thr Ala Ser val val Cys Leu Leu Asn Asn 130135140 Phe Tyr Pro Arg Glu Ala Lys val Gin
Trp Lys val Asp Asn Ala Leu 145150155160 Gin Ser Gly Asn Ser Gin Glu Ser val Thr Glu Gin Asp Ser
Lys Asp 165170175 Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr 180185190 Glu
Lys His Lys val Tyr Ala Cys Glu val Thr His Gin Gly Leu Sgy 195200205 Ser Pro val Thr Lys Ser Phe
Asn Arg Gly Glu Cys 210215220 <210> 14 <211> 51 <212> DNA <213> Artificial <220> <223>

nucleotide sequence encodir]

Adtlfe®P 1 of humanized antill

Skplphy chain antibody CSL

362 and

modified forms thereof <400

S SRERIEAYRMBIaGCCIgCt ga

ACAgECOPC aaccagaaga actac

ctgac c51

<210> 15 <211> 21 <212> D
of humanized anti- IL-3Palph

%Lﬁ%}g@e\rtmmal <220> <223
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Example 3: NK Cell Levels Following Administration of Humanized or Chimeric
Antibodies

Naive monkeys (non-human primates; NHPs) were administered a single
dose of CSL362B or CSL362X1 via intravenous infusion. In a separate study
naive monkeys were administered repeat doses (weekly x 4) of a chimeric
antibody comprising the variable regions of the murine antibody used to produce
the humanized antibody (7G3) and a human IgG; constant region). Peripheral
blood was collected at various time points and analysis of NHP NK cells
performed by flow cytometry.

As shown in Figure 1A administration of CS1.362X1 resulted in an initial
depletion of NK cells, ¢.g., about 6 hours following administration. At dosages
of 0.01mg/kg and 0.1mg/kg, this level had exceeded the level observed prior to
administration by about § days after administration and remained elevated until at
least 22 or 29 days after administration. An increase in the number of NK cells
was also observed at the 1mg/kg dosage.

In contrast to the results described in the previous paragraph,
administration of CSL362B resulted in depletion of NK cells, however the NK
cell numbers did not subsequently exceed the numbers prior to administration
(Figure 1B).

Repeat administration of the chimeric antibody did not substantially
change the number of NK cells detected in circulation (Figure 1C).

Example 4: Enhanced ADCC of Humanized Antibodies in the Presence of NK
Cells

Human PBMCs or NK cells were isolated and incubated with TF-1 cells in
the presence of various concentrations of CSL362X1. Effector Cells (E; PBMC)
and Target cells (T; TF-1 cells) were combined to achieve a ratio of 50:1 (E:T
Ratio) or in the case where purified NK cells were used as effectors the ratio was
20:1.  Cell lysis was measured using a LDH CytoTox 96 Non-Radioactive
Cytotoxicity kit (Promega).

Specific Lysis was determined by the following calculation:

Specific Lysis = [Sample Lysis - Spontancous Lysis]/[Maximal Lysis -
Spontaneous Lysis] x 100%.

Maximal Lysis was evaluated by addition of Extran™ to a final
concentration of 0.75% (v/v). Spontancous Lysis was that which occurred in wells
with cells alone (no Ab).



<400> 16 cagaacgact acagctaccc ctacacc27 <210> 17 <211> 15 <212> DNA <213> Artificial <220>
<223> nucleotide sequence encoding a HCDR1 of humanized anti- IL-3Palpha chain antibody CSL362
and modified forms thereof <400> 17 gactactaca tgaagl5 <210> 18 <211> 51 <212> DNA <213>
Artificial <220> <223> nucleotide sequence encodi ng a HCDR2 of humanized anti- IL-3Palpha chain
antibody CSL362 and modified forms thereof <400> 18 gagatcatcc ccagcaacgg cgccaccttc tacaaccaga
agttcaaggg c51 <210> 19 <211> 33 <212> DNA <213> Artificial <220> <223> nucleotide sequence
encoding a HCDR3 of humanizediamir 1h-BiRakpha chain amtibodyeifs Se3@z-and mogitieddouns thereof
<400> 19 tcccacctge tgaggacaduiddatEY preiatd R QRIROR e 342 suBdLriDN AciBmArtificial
<220> <223> nucleotide seaueneseReREING acligh.chainagiable region of humanized anti-
IL-3Palpha chain antibody CS|,362.andMarifiestiermsiharerlic AP0 SRCAIRIGA I9assRagag
ceeegacage ctggeegtga aleaaciged f9aacrasha 9RgSHOGE,AacaGHH0GR IAgIRMAS AYARGEEC
ccagcccccc aagccactga gﬁga €99 c‘:,gdtql%%gglag l%te%alqﬁg&% Sag,c%gé:(}g QAtea cqgcc tg&:agglccga
guacglggce glgtactact colate St B é-n agelands Sal0- "% {12
<213> Artificial gcc & c.acca gacc tc cC
gcaccgactt caccctgacc gc%%? i a%%g%?asé?a{f:o@%t ‘9&?,% 83566 %aﬁfg oE; qgmlg)’ the
gredte spem ysis of the target ce s by the humanized antibody.
10



<220> <223> nucleotide sequence encoding a heavy chain variable region of humanized anti-
IL-3Palpha chain antibody CSL362 and modified forms thereof <400> 21 gaggtgcagc tggtgcagag
cggagccgag gtgaagaagc agctgcaagg gcagcggcta cagceigacc gactactaca cccggcaagg gectggaatg
gatgggcgac atcatcccca aaccagaagt tcaagggcca ggtcaccatc agcgccgaca ctgcagtgga gcagcectgaa
ggccagcgac Z‘gcgtlzcatgt ctgctgaggg ccagcetggtt cgcctactgg ggccagggca <210> 22 <211> 1353 <212>
DNA <213> <220> <223> nucleotide sequence encoding a heavy chain of humanized

antilL-3Palpha chainsatibrei G SleabRmAsheshiRRAL 3wiAN03s 22 AA0elupaacianjasaAaag c9gagccyag
gtgaagaagc agctgcaagg gcagcggceta cagcttcace gactactaca cccggcaagg gectggaatg gatgggegac
atcatcccca aa’(‘?é%?é%%‘@‘i‘ (ﬁaﬁ?&@c@?@g%gﬁ%@ﬁé%mc@&%%ﬁgga gcagcctgaa ggccagegac

accgccatgt ctgctgaggg ccagctggtt cgectactgg ggccagggea Page 13 getagcacca ggcacageag
tggaacagcg ggcctgtdib tacatdigbbchagageigely cegtucligh gangtaarne (B8 tggaegdaheasetbosh in

gagtacaagt aaggccaggg GiIRERGAa9a gg&qtgggg%ﬁ cagcg cagcagggca cagaagagcc agggcecccag
ccctgggatg gagecctgac ctctgagcag acgtgaacca acaagaccca tectgttcce gegtggtggt gegtggaggt

gggtggtgtc gcaaagicif;9CCagrCrsL RGHAGIINE 99989 UG RAGIASAGEHRCOTINGAY 19RACEIRIt in
cgtgttccce cetggtgaa ctclzcﬁgigtgéc tcgtgaca caagcccagc cacctgtect ccccaagecc ggacgtgage
yge

gcacaacgcc cgtgctg gBadctPsEtoEiyareigt cggecagecc cttcctgtac ctgcagegtg
ccececggeaag ctggecceca gactacttce cacaccttce gtgeccagea aacaccaagg ccatgeccag aaggacacce

cacgaggacc aagaccadc gfyRiathERA RSt & GG CARRE AT HAY 4 a&%@ﬁ&% 2
atgcacgagg tga ng alfight e&losdizprachgtagaaadegGegagaacgtiCagacgtgct gcagectggg tggacaagaa
ccccagagct tgatgatcag cagaggtgaa ccagagagga aggactggct ccatcgagaa tgccccccte gcettctaccce

acaagaddac ctgtggasaasotutgoavaeowhotay tggugacdgigtbedyc dyagudgayaspdzigadsmgifigaldccc

gctgg0c9ga chgcens QIEARSIan SoAMIAGARC RAASAGR accatoage cegggacgag cagegacat
ccceccagtg gagcagétgg ccactacacc

(1) a light chain variable region (Vi) comprising an amino acid sequence
according to SEQ ID NO: 8 and a heavy chain variable region (Vi) comprising an
amino acid sequence according to SEQ ID NO: 9; and

15 (i1) a heavy chain constant region comprising amino acid substitutions S239D and

[332E according to the EU numbering system of Kabat.

3. The antibody of claim 1 or 2, wherein the heavy chain constant region comprises a

sequence set forth between residues 121-450 (inclusive) of SEQ ID NO: 11.

4. An isolated or recombinant humanized antibody, the antibody capable of specifically
20  binding to IL-3Ra. chain and comprising a light chain comprising a sequence set forth in SEQ
ID NO: 13 and a heavy chain comprising a sequence set forth in SEQ ID NO: 11.

5. The antibody of any one of claims 1 to 4, which is a naked antibody.

6. A pharmaceutical composition comprising the antibody of any one of claims 1 to 5 and

a pharmaceutically acceptable carrier, diluent or excipient.

25 7. A nucleic acid encoding the humanized antibody of any one of claims 1 to 5 or a heavy

chain or light chain thereof.



atcaactgcg tggtatcagc gagagcggceg atcagcagcc ccctacacct gtcttcatct ctgctgaata cagageggea
ctgagcagca gaggtgaccc tga agagcagcca agaagcccgg tgecccgacag tgcaggecga tcggecaggg tcceceeecag
acttctaccc acagccagga ccctgaccct accagggect gagcectgetg ccageccece gttcagegge ggacgtggec
caccaagctg cgacgagcag ccgggaggcc aagcgtcace gagcaaggcc gtccageecece aacagcggcea aagecactga

agcggctccg gttgtactta@I Qﬁﬁmﬂ&a@ﬁ@égm@@ﬁmgﬂa@g@ﬁ?gbmm@g%c@@aewﬁgﬁ:@atg@wﬁﬂﬁﬂ?
acCagaagaa (ctac C CCga caga CcC C gcaccgcca aag! a gcaal ClC
ocanoat qelano et e o e A g P e en

caacgccctg catatacdgegtaitigatygd gggogagigtaims 1 to 5 operably linked to a promoter.

9. An isolated cell expressing the humanized antibody of any one of claims 1 to 5 or a

5  cell genetically modified to express the humanized antibody of any one of claims 1 to 5.

10. The cell of claim 9 comprising the nucleic acid of claim 7 or the genetic construct of
claim 8.
1. Use of the antibody of any one of claims 1 to 5 in the manufacture of a medicament for

the treatment of a disease or condition in a mammal.

10 12.  The antibody of any one of claims 1 to 5 or the composition of claim 6 for use in the

treatment of a disease or condition in a mammal.

13. The use of claim 11 or the antibody or composition of claim 12, wherein the disease or

condition is an IL-3Ro-mediated disease or condition.

14. The use, antibody or composition of claim 13, wherein the disease or condition is

15  cancer or an autoimmune or inflammatory condition.





