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 %Ehp@eg&% BcafQIeCh: ﬁ{s\’flﬁ&w %foﬁlb%t Ballshan t% BRAINEn

extracellular domain involygd.i 414%5 -3 bind dd ﬁl n%%r%gcrln%ml_ pe d demain ﬁec% a3 I\B Hcyteplasmic tail of
about 50 amino acids. Thg aétr ceJIyTa& n N-t rminal region of
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contains four conserved chSteiE BTN EE WS 5%&@ S L oy e
cytokinc receptor farHly. ?ﬁrébT‘Ln%Om?FG 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 bazed pihhedmsnipoh Areststinmal aimnanizgd @tant'body
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1no a01ds t equence o 1ts r1ty togequlvaﬁent regions
of the GM-CSF and IL-5 receptor alpha—chalns, and a region proximal to the
transmembrane domain that contains four conserved cysteine residues and a
WSXWS motif, common to other members of this cytokine receptor family.
The IL-3 binding domain comprises about 200 amino acid residue cytokine
30 receptor motifs (CRMs) made up of two Ig-like folding domains. The extracellular
domain of [L-3Ra is highly glycosylated, with N-glycosylation necessary for both
ligand binding and receptor signaling.
IL-3Ra is expressed widely throughout the hematopoietic system including
hematopoietic progenitors, mast cells, erythroid cells, megakaryocytes, basophils,
35  eosinophils, monocytes/macrophages, neutrophils and CD5" 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




10variable region (VL), as well as in CDRL1 of the light chain.  The inventor also produced forms of
this antibody capable of inducing enhanced levels of effector function.  The inventor also found that
a particular modification to induce enhanced effector function resulted in an additional desirable
property in that following 15 administration of the modified antibody to a mammal the number of NK
cells in the mammal were initially reduced, however then expanded to levels greater than prior to
administration. The inventor has also shown that there is a correlation between the number of NK cells
and lysis of target cells, eagpliletikginia cells. The present disclosure is broadly directed to an
immunoglobulin based on a 20mu le antibody capable of specifically binding to an EL-3Ra chain.  In
one example, the presenisgisplpsiike provides an isolated or recombinant immunoglobulin that

specifically binds to an IL-3Rog1thain.ang cRMRNIRCONIPIRMARIANIE felREMINIDERFHRRS{EDRS) of
a V1, comprising a seguenge,set If?ﬂ&ﬁ&@sﬁ%ﬁ@m NG § aRg. C'%Eﬁ%&fngh Eila%?}aft%ﬁhtﬂé REmdP NO: 9.
25The present dlsclosuref?aqd%lt&%naigya%r ler gtl\,(/lg ¥, @JOY'gﬁf‘ﬁ& S S als uce gmbdnapt %ntlbody or

antigen binding fragment ther t or antigen |n ing fragm I |caIIy
binding to IL-3Ra chain a J “OmPFsing. co I}{t g P rgv %96 %r(}eln e se or Q ID NO:
S and CDRs of a VH set rt% i i%? ?[j)l kbjy’Q ;3% ’ﬁnty e 13% é’ure ot muta On grnatlvely
provides an isolated or re SWPI HamARRe 4 heB %B%é{hf Bﬁ‘?&% é d¥, the
antibody or antigen Bfhding'#a r’f?éH’Pc(XbéﬁféVSF f8313Rcc cha|n and comprising

CDRs of a VL comprising a sebftfeHt&™¥eit #6iehdia @é f@’rﬁc?fglélﬁc?’@‘@ﬁg gtnshler PIsBEIRSHE in SEQ
ID NO: 9. 35Tn one exanfifengseé lprelseheldestinBiiré Provides an isolated or recombinant
immunoglobulin that specificalfhbintenter adLfogrh thtaarpatienkas mpdisstiaminondens seljuerices
according to SEQ ID NOs:fRcyrréssaetivetylted iThe pldgamtdibsloblerertditionathptofolitermatively
provides an isolated I9r resbmibiatrandranfithe dyodifiahtigeothridinm gniragaheint thekeoff thie eeitibody or
antigen 40binding fragmetht eaqpabievodfrs pedifiigakyuodding teck IhdRapehddd ardverppsisintaamino acid
sequences according to $EQ TRMNDsst2tbnT hehprasenbdisslasuraadditionaly ar alteratively
provides an isolated or 3 rReambIRARINBIMANRED IRRHa0HYs Of antigenifindinguiragiment thereof, the
antibody or antigen binding frapipgptGapaklesebsperiiagii-Rind iRt fodmaRalchain BRel Gamprising
amino acid sequences aceringhiBoaFQRHBINGD S Liffcdn9bEXHEP RGN thesignamapglobulin or antibody
comprises: 5(i)a light chain varjafle é?ﬂf&%(\ﬁgﬁ}@%r@@l@s@ i Aeotaas SetdosHbIRnEQ 1D

NOs: 2,3 and 4, respectiygly, AL 19 %?V%Qé?ﬁ AURRLE | %mﬂ\é%cemﬂaw&% & 2and 3
as set forth in SEQ ID NOs

1eme and.( ecnve Oe%a L Imn rql%%obgllré or antibody
comprises: 10(i)a VL comp E{ﬁp éi‘gOT iy r%sa rﬁﬁ%ﬁ% §E(5 flf NO: 2 (or
encoded by a sequep e se cpmpris nsg seg gnce set forth
in SEQ ID NO: 3(or éncoded b pr&f e 0§‘é f% aélﬁa? 6‘Vi§)p ang® " isold
recombinant antlbody or antigen blndlng ffagment thereof, the antibody or antigen
binding fragment capable of specifically binding to [L-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.
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



15c)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: d)a CDR | comprising a sequence set forth in SEQ ID NO:
5 (or encoded by a sequence set forth in SEQ ID NO: 17); 20e)a CDR2 comprising a sequence set
forth in SEQ ID NO: 6 (or encoded by a sequence set forth in SEQ ID NO: 18); and f)Ja CDR3
comprising a sequence set forth in SEQ ID NO: 7 (or encogled by a sequence set forth in SEQ TD NO:
19). The present disclosure additionally or alternatively provides an isolated or 25 recombinant
humanized antibody or anéigaibhindingfagnenhtbesgobthamptibedyier aniigrntbindig fragment
capable of specifically bingifghd9 :-3Rc6n A AT SAROESN 2 Vip &ORIIS BgiaR aminoragid
sequence according to SEfiARII o npAhERGALEHi PY-AS RN aRSRIRRL PSHYIIDTREL. BANO: 20) and/or
a VIl comprising an amino acig gequenteRCaARIRG iR PR S Hiblidy SoesgACOded by a 30sequence

set forth in SEQ ID N©: 24,). a@ﬂ?aﬂ&ﬁ?@ﬂhﬁ%?é%w@va)dc%%ﬂﬂﬂ% ehRUSTRAfa IR Vil pn isolated
or recombinant humaniz r@ntcgé?n m((Iij% ent thereof, the antibody or antigen
C

binding fragment capable % | | blndlnlgN L 0arlllnri;lrl]d %Rgr sglgng VL cort}:%prﬁlsmg an
amino acid sequence ac NEE § &)e(sjl%fy a sequence se% fGrth in SEQ ID
NO: 20) and a VH compr|5| amlrSKf %l sé’ rﬁ%?ﬁ% é’cordl 0 SEQ.ID NO: 9 (or encoded by a
sequence set forth in SE 6t %%H]I’ﬁ PR HHBGEAH é?’n“g?lf}%r&‘?fents contemplated by the
present disclosure indudé" 4 %Ldﬁﬁ%iﬂ%ntlbody (dAby); (i) a Fv; (iii) a scEv or stabilized form thereof
(e.g., a disulfide stabilized scﬁ}) £ COR PSS SEBIFISF §?éfﬂﬁ?é’éi FEIRNE e StonAECddbody,
triabody, tetrabody or highgr stgreneasetifaeh; indFRAB f&Afent;  (vii) a Fab' fragment; 5(viii) a F(ab')
fragment; (ix) a F(ab'")2 fragmenit; (%) @MR2conearisii)dacfisess tetdoFt vegishIBNQ: dmisaagded
by a sequence set forth in SEQ ID NO: 15); and
15 ¢) aCDR3 comprising a sequence set forth in SEQ ID NO: 4 (or encoded
by a sequence set forth in SEQ ID NO: 16); and
(i) a Vg comprising:
d) aCDRI comprising a sequence set forth in SEQ ID NO: 5 (or encoded
by a sequence set forth in SEQ ID NO: 17);
20 ¢) aCDR2 comprising a sequence set forth in SEQ ID NO: 6 (or encoded
by a sequence set forth in SEQ ID NO: 18); and
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);



(xi) 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 antibody depletes or at least partly eliminates
cells to which it binds, e.g., leukemic cells and/or basophils and/or pDCs. As will be apparent to the
skilled artisan from the disclosure herein, exemplary immunoglobulins or antibodies are capable of
depleting or at least 15partly eliminating cells to which it bigds without being conjugated to a toxic
compound. In one example, the immunoglobulin or antibody is capable of inducing an effector
function, e.g., an effector fwnctiarithaisegults: kakillirg Aeethéayehich the immunoglobulin or antibody

binds. Exemplary effectorfynctiomsinslugabbiCGetrabody or higher order multimer;
20antibody-dependentcellymedigiedphagacytosis(ADCP)and/or complement-dependent cytotoxicity

(CDC). In one example, ti(\gljmrglltgg QHEHE or antibody is capable of inducing ADCC. In one example,

the immunoglobulin of an dya PRMAN antibody Fe 25 region capable of inducing an effector
function. For example, th ect(f; fg, |on |s fe -mediated effector function. In one example, the Fe
region is an IgG1 Fe regl or an ér |Pun qral Cbrgq Iﬁ“’o angaGthF(? region. In one example,
the immunoglobulin or an dy IS ca du ing a swﬁ T’% n|f| antI di ferePt or within
about 10%) or the same I8V&l o?IfBVOOe %38 L (T a%“%ﬁ“ A ﬁgl %rtnlfn%%n Ig03 Fe

region.  In one example, the i %'@S‘E)Hﬂﬁng}’ei B8ESFIS capable of inducing an enhanced level
of effector function. 10 In on& EREMFEPhdRRPER A AEHRYHRRLE BY thisathRatiRoglobulin
or antibody is enhanced rélgtitso bt 6 bRt gobu i eme SRt sy Wher it Mdffes a

wild-type 1gG1 Fe region.PPCsin one example the immunoglobulin or antibody is afucosylated or
comprises a Fe region that is af¢osiidtedipparen indihekidgd mpiantiermiiuAselonidifariantibody
has a lower level of fucossAatiohyomparedlcbudinsimmnmnbelobuin epabitibddieprodeicedbleathuman or
40 a CHO cell that h&s ngtbbetlialierad: tocheducehible iebeldsfwitbosy liign ohpmwtedns. intaegcordance
with this example, a lowerdezpehad.fucosylation will be understood to mean that in a composition
comprising the immunoglobuliniarantibethldhkre tnpricgiiaga of iutesylateduvieeiiogionylias (e.g.,
glycosyl groups attached ¢gredon 2B éthasantikety samprisingafuaasenilower dhan praguged by a
human or a CHO cell thatiasneidpaen alisrsddoirduce tbajryet elducandatinmehpeaieins; For
example, the immunggloylipay-antikady is agathcasylated miwynanized aplisedy compyising a Vi
comprising a sequence st {ojithh IR LRI NG 0k ed by a sequence set forth in SEQ TD

NO: 20) and a vt comprising azeqUngs et RNk ARnencodes DY aRgence set

forth in SEQ ID NO: 21). ! cample the imimunoglobu |n or antibody IS an afucosylatcd humanized

antibody comprising a lig tc comprising a se ueng setf rth in SEQ. ID NO 3&(?, encoded
by a sequence set f%gh in SEQ Iln é? ogt% uno 0 u 1.n or an 1b0d%ﬂcom1§?1$es an antjb T%rth in SEQ

eav Compri a sequence s
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function 1s Fc-mediated eftector functlon In orie example, the Fc region is an
IgG1 Fc region or an IgG3 Fc region or a hybrid 1gG1/IgG2 Fc region.
In one example, the immunoglobulin or antibody is capable of inducing a
similar (e.g., not significantly different or within about 10%) or the same level of
30  effector function as a wild-type human IgG1 and/or human IgG3 Fc region.
In one example, the immunoglobulin or antibody is capable of inducing an
enhanced level of effector function.
In one example, the level of effector function induced by the
immunoglobulin or antibody is enhanced relative to that of the immunoglobulin or
35 antibody when it comprises a wild-type IgG1 Fc region.
In one example the immunoglobulin or antibody is afucosylated or
comprises a Fc region that is afucosylated.
In another example, the immunoglobulin or antibody has a lower level of
fucosylation 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



In one example, the immunoglobulin or antibody is a humanized antibody comprising a light chain
comprising a sequence set forth in SEQ ID NO: 13 (or 15 encoded by a sequence set forth in SEQ ID
NO: 23) and a heavy chain comprising a sequence set forth in SEQ ID NO: 10 (or encoded by a
sequence set forth in SEQ ID NO: 22) expressed by a mammalian cell (e.g., a CHO cell) that does not
express detectable levels of (or expresses reduced levels gf) a-1, 6-fu cosyltrans &rase (F UT 8). 20In
one example, the immunoglobulin or antibody comprises an Fc region comprising one or more amino
acid sequence substitutiopgsdhaigeniranessinacafiaetonddnstion induced oy fhersnmunagiebulin. For
example, the one or moreagming, pidERAUE BGEPMbStHIioNSsiRsraasa theaifinity ehthefe tegion for a
Fey receptor (FcyR) compaedd faFr{ 8eiPR:-NakGemMBISInG: e sHlSitiankibRb preKAMPle, the
one or more amino acid substity{ipns,enhrncgdngreass Meallingy afdhsiredegiondsabeyR
selected from the groyp Gansisting g FEYRIoHEKERII 3 RHEAD 5@{5@&%&%@%%@ e region
not comprising the substlggﬁi gs In ongdeé%mple El e Qe ormore a Qm ge enc S stitutions
arc: (i) S239D, A330L and 1332 accor mc% o tp Ellj g F@{Of M %f gbat FF239D
and 1332E according tot e% gia gs ée%n 1 th lﬁ@uno obulin or
antibody is a humanized antbo\ risin ¢ er)ﬁam%len ] sequno % se? R NO: 8 (or
encoded by a sequence sﬂé%%ﬁéf YeF 0 SHERUAE GrRBr "h‘ @BHG%Eéeﬁgf%erth 35in
SEQ TD NO: 9 (or ehtod&d f&g}%l%(éﬁ@ c%%e‘éféﬁ&ﬁw@ém@fw Mt
comprises a Fe region cofihASHRYIOHEILFIRBFS A% AneANIer SeGhehdR é@tﬁﬁbﬁ@ é‘lél%‘t‘i%‘%?‘ﬁom the
-oup consisting of: (i)S239D? &eswreaftfadspEEHREBAIPGE the EU numbering system of Kabat; and
40(ii)S239D and 1332E accordifigens ehatmld. leamibaninegspsianeionibsktis a hnepiacd eafbolly, the Fe
region comprises a sequencwsetgorieetineeroragitiogs 233ueas0sof SEQITEERAD INZohpsising the
S239D and 1332E 6 Substitodiolriy aseprelicrpstoftng BISEQMbENG3$ystenhaf Kabatkompriisiane
example, the Fe region canygrises & iSeahanSEGHD foethl b éivwaend cd gy es)Z3de 460 @HSESED NO: 12
(comprising the S239D, AB3RDart) k3pEubstitutionstieaarding. 0 the EY aumberiagesysiem of
Kabat). 5In one example,dhgcinmuaegiokulinge@ntibedy(is selegtadcfromcthgegroupvernsisting of (i)
an antibody comprising aJight fbaineeratsipga sequence set forth in SEQ ID NO: 13 and a heavy
chain comprising a sgauence st %@Qﬂ%ﬁQﬂPiMn%&lotﬂ'ﬁ@& %%'QQQ%&QBFE&SHHQQ Iggmprlsmg a
light chain comprising a 8&91 nee: 19sebiofidnkRe ARNQqtR-andiR g Ghainaamprising a
sequence set forth in SEQH NQddon indid '359Hlse%%nﬁggf&a%w%h&aw{t&ag DRSgigigrmined that

following administration o an anug)o ed herein nhl rfcula onina
amipno ac ence Su STitutions 1n(’:rea e the a 1 ty o) C regl Ccy
mammal are initially reduce Increased co ellslgn circulation

par
in the mammal prior 2; adiin strr 3n Thehhventor he regi?ntlicﬁn C\?V“ﬁp{@al%%nc?esuglstg& gumboer of NK
cells relative to targe cell&F §’u‘fts hINCre SSLa eiCa&), 18 o greater ilihibarsr taf at{l L8ii are killed.

This effect is induced by é‘?ﬁﬁtfﬁ%l&ﬁ} £ ﬁ%%@eﬁccﬁ%&%ﬁ%ﬁ8ﬂpo?°&%%§|85 ﬁg"(%laamlno acid
substitutions $239D and 1242l AUEEFHYAGIRBE 19 RGrRSEHY SySRaR BERapHYDs titutions.

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




Thus, in one example, the present disclosure provides an isolated or recombinant antibody, which is
capable of specifically binding to 1L-3Ra chain and comprising: (i) 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 gcid substitutions S239D and 11332E
according to the EU numbering system of Kabat. 30In one example, the present disclosure provides
an isolated or recombinanrtibiirianiz ect @otigadhtne antibaths sppable ahspecifically binding to 1L-3Ra
chain and comprising: (i)a VL gomprisiagple, 12 8CGRIRh compiieing scgaavenee sehfesthdemSEQ ID
NO: 2 (or encoded 35by a.spauenceSetfostINSRA TONRpdhe the BXBHEDRZ0coMPIisng a
sequence set forth in SEQuUQﬂN%n@ggg&&gg@ggﬂpg@ﬁg%ﬁﬁg%§%fgf@m§EQ ID NO: 15);and  c¢)

a CDR3 comprising assequengg &?etef?a[ 10 RERARNSostIRLERGRAGY LY A SEFHEACHS %”h in SEQ
ID NO: 16); 40(ii) a Vit comgnss[m d a CDRl comprlsmg a sequence set forthin S NO: 5

(or encoded by a sequen set or 1borc] Con ns1 aq c)a CDR2 com 1ngl e set forth
in SEQ ID NO: 6 (or enco eg(%y enc etforth ﬂ?)p]f\%gf q N&c@ prising a
sequence set forth in SE b?a?ior Shcot Hlﬁomémsm enc eg‘é n’§|§ 9); and 5(iii)
a heavy chain constant région &8 %Wﬂﬂ%}%camc%tﬂ HhsbH AR SRS Sing to the
EU numbering systeHl of #afah i REQHE Shrhbiad thBemeasherramres e st rnsnse £rYHd of a

human IgG1 and a humaﬁﬁ@d@@%slt%mt regions. In one example, the constant region comprises
a sequence set forth between A0rdisittied horeimzOqiaciiivaycafoshe ifstamingd that following

administration of an antibody described herein, the number of NK cells in
circulation in a mammal are initially reduced and then increased compared to the

15  number of NK cells in circulation in the mammal prior to administration. The
inventor has also shown that increasing the number of NK cells relative to target
cells results in increased efficacy, i.e., a greater number of target cells are killed.
This effect is induced by an antibody comprising a constant region or Fc region
comprising amino acid substitutions S239D and I332E according to the EU

20  numbering system of Kabat.

Thus, in one example, the present disclosure provides an isolated or
recombinant antibody, which is capable of specifically binding to IL-3Ra chain
and comprising:

(i)  alight chain variable region (V1) comprising CDRs 1, 2 and 3 as set forth in

25  SEQID NOs: 2, 3 and 4, respectively;

(i) a heavy chain variable region (Vi) 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 I332E according to the EU numbering system of Kabat.

30 In one example, the present disclosure provides an isolated or recombinant
humanized antibody, the antibody capable of specifically binding to IL-3Rx chain
and comprising:

() a Vg comprising:

a) aCDRI comprising a sequence set forth in SEQ ID NO: 2 (or encoded

35 Dby asequence set forth in SEQ ID NO: 14);

b) 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) 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);



The present disclosure additionally or alternatively provides an isolated or recombinant humanized
antibody, the antibody capable of specifically binding to IL-3Ra chain and comprising: (i) a VL
comprising an amino acid sequence according to SEQ ID NO: 8 (or 15 encoded by a sequence set
forth in SEQ ID NO: 20) and/or a VH comprising an amino acid sequence according to SEQ ID NO: 9
(or encoded by a sequence set forth in SEQ TD NO: 21); and (ii) a heavy chain constant region
comprising amino acid substitutions S239D and 1332E according to the EU numbering system of
Kabat. 20In one example, the fleavy CbRINccRPStaR 4 egiamds Ryt ke mimendgsdnand@ human
IgG2 constant regions.  gp.Qeguempietha spQsanioegipaomprises a sequence set forth
between residues 121-450 (ingjusive)o SERpHRHN Pschtenbb &PiGaERtSiBCIOSNOR AAdiLiRD@lY Or
alternatively provides an igplatedQr. 23 feePMREGM NaNAizgd antibody, the antibody capable of
specifically binding tosL1-gRa ¢ @Wa&ﬁ%@%ﬁ'tn@@o}ﬂco B g A0 AR adid R uaDGe
according to SEQ ID NO %u(%r%? gcor Eé enc erm y p 0%%3 \D NO: 20), a VH comprising
E)com

an amino acid sequence acco Ing to ce set fort SEQ ID
NO: 21) and a heavy chain (?OIHS ant rlsﬁﬁlgc%nrsf??r??)rg%xdl 1)@#% rilo%s% kg}]d 1-332E

according to the EU numberln uma o‘f‘% % one examPlIe the heavy ch%m c%ﬁnstant region is

a hybrid of a human 1gG1 and ?ﬂi’rﬁ’éar?‘ G %8?1‘&%8‘?1??@ DRSPS 4 GHE Exi &&Bhstant
region comprises a sﬁquéﬁ%@“% FAUROdBtnsny 38 NQ24.450 (inclusive) of SEQ TD NO: 11
Tn one example, the present diBIBSHTR Fikslrees agfidenativPoplieaaipmarmyHiimnistddntbody, the
antibody capable of specifieamyibinting #i29d apihadiathe aHbed3dNG0A IRgRCRR PEdinpising a
sequence set forth in SEGQ-BRN G aIRahePBINEE chain comprising a sequence set forth in SEQ ID
NO: 11. 40In one examplé) anaiMnenggiohein eniantisodyeorastigenrbinglind Fadm e thdreof of the
present disclosure néutratized il b signeding sdinfatheieSAMpIE Nah Mnaodiogioblteroprantgbody of the
present disclosure is 8 aamikeddihmegmagtolaadinliog anSHQi o AyOovantigen kihtding skawinenktthereof of
the present disclosure is @onrakesEtbOdy D adtdgen binding fragment thereof In one example, an
immunoglobulin or antibody ofatheapyeseit distiaswads eofubkiangthantinady.kineos esample, an
imtnunoglobulin or antibogly;of $he dererent disk esuraiBgstgidndR_LHRaIN with an equilibrium
dissociation constang(Kr) of 1 x13:8Mah1es8. ﬁé!ﬁg} animed e @gllﬁ%a ?‘ %&Wﬁnﬁﬁ&?'\ﬂ or less,
such as 2.5x10-9M or Iesgndgglﬁgagm%spdgt ynoglobulin or antibody of the present disclosure

10 binds to IL-3Rcc chain witha K5D.f,ape @&fs Qn?MgPJn'@aﬁgmegQ%e%amgést 5 tLisdagtween
about 1 x1019M and about 2 5X]191'\41583 mc}( In one example, an

SIV of
immunoglobulin or antlboc?y ol%,r% resmlséiosure uye t10naq]§/ 01 em haln dth a KD, of gbout

9x10-19M or less, for exam e y provides an isolate
5 J?) blnantlflumanlzed antibody, the antibody capable of specifically binding to

IL-3R0 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), 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) and a heavy chain constant region
30  comprising amino acid substitutions S239D and I332E according 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.
In one example, the constant region comprises a sequence set forth between
35  residues 121-450 (inclusive) of SEQ ID NO: 11
In one example, the present disclosure provides an isolated or recombinant
humanized antibody, the antibody capable of specifically 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.
40 In one example, an immunoglobulin or antibody or antigen binding fragment
thereof of the present disclosure neutralizes IL-3 signaling.
In one example, an immunoglobulin or antibody of the present disclosure is



15 8x10-19M or less. In one example, the Kr is between about 5x10-19M and about 9x10-19M, for
example is about 7.8x10-19M.  The disclosure also includes fragments, variants and derivatives of
the immunoglobulin or antibody of the disclosure. In one example, an immunoglobulin or antibody of
the present disclosure is 20 capable of reducing the number of NK cells when administered to a
mammal (e.g., a non-human primate, such as a cynomolggs monkey). For example, the
immunoglobulin or antibody is capable of reducing the number of NK cells when administered to the
mammal by at least abou} 20% isusinag dulepst abaubRE%r entRY LN k2rhau et Orliurs or 8
hours of administration. Fgeexampleshaes 2Binnuneaiobulinenanibady.is.capable.ef reducing the
number of NK cells when adminjstgred e dammab Byvatileastweow 50% within: Giausof
administration. In one exampig; {hgdmmwp@globulin or antibody is capable of reducing the number of
NK cells when administered aiyp gasg ph e PR ARIAMEAS ARdeRBie. ?éé%ﬂt %%Qséwgen about
0.0005mg/kg and about 300 ﬁo(gn kgR h%lam t%gktvyglelrllma Eioc a,uo CO Igta ?toa o/kg,
ells

such as about 0.005mg/kg an g as a . For
example, the |mmunoglobglrﬁn drslg:ntag ég{}ls{\zg%zebfé of ?égnu%lrig}f e nu?nglieeS? ot When

administered to the mamr%ai’sﬁy at least about 50% wﬁhm@ hours of njstration whe administered
at a dose of about 0.01mg/kg 358t 4T kﬂ‘dP]fl}W EIJ BMRh R Fose is
about 0.01rng/kg or bolm%ﬂ% TGAR B pIED th gsl‘???thénrﬂnfrﬁf‘ﬁ%pE it€reased
about 7 or 8 or 9 or 10 or'14 br ??“6?313"‘5‘?“1416}%%@1% %hoﬁ P8 M1 §obrseuI 3 0?98t or 57
days after administering t?—né"i?fﬁn%noglobulln or antibody compared to the 40 number of NK cells in the
mammal prior to administration ]fotliﬁae#ﬁﬁnlﬁa@gI%@HW@W&W%@UW@W&R&%@W Hephabiee of NK
cells is increased at leasttabub 8lopRA drait7voh22kor MablayDater Mdmikistriationarmde.eample, the
number of NK 9 cellssin tRel fi&vhmatis inoreesedibylahibuk i 9bawRd%bout 3696 SM50% abp80% or
70% or 80% compared toote HinibesahiNis isasuir7thea naviimal prior to administration of the
immunoglobulin or antibody. FolicedRoNglE e tARNHEIDESS Ofr A efd|Sviarithe mammatdsvigcigaged by
about 20% at least 8 daysnafi@toScaaIAibiskasisy of thairatibeey or immTmoglobulin at a dose
between 0.001mg/kg and 0.1mglkg cemprred ianbroauBue bS!S iRctheeraannalrkey to
administration of theynmupag @%ﬂu@fn%%&ﬁﬁ%e’r:@fﬁﬁ%@iﬁ'%h&ﬁ%dﬂﬂmﬁ%@fd\éﬁlﬁﬁﬂﬁl'(b the mammal
is increased by about 50% 3635k kg2 wcﬁ9a9@y%ﬁfs${o%@wa{@wn ehiheanpROdy:0r
immunoglobulin at a dosq&ﬁhwgg&aﬁn 00ERAA and LMl SoMPRIGIIO NGOURDgAT NK cells
in the mammal prior to admlnlst atlgn q he |mm1ubno§ easut In bout 3%“ S ag)pee g)@ So/t%e antibody
or |mmunog|ObU|ln IS adm‘!w te glan%OUYS (fgﬁ urs OI‘ % 0 IIIIS a IOII p e, the
immunoglobulin or an |b001I1¥ is'a l ere tﬁi gﬁ ose qth rpr? ¢ nl% /kq]\]]’z%m on the
disclosure herein, it @ill b& ap 8?9 8 e Skilled B fiEantha élrﬁ%’eseerﬁlf% closure r&‘ﬂd‘%s an
immunoglobulin or antibo H’fé?femetﬁ aBﬁwlﬁ‘@fE’?@d by aatm]a?ﬁﬁ}ngi Oub 0% AAEr8ad8YH tRE number
of NK cells in the mammaidRBi<E3teRpIdn thRe AL JSDERUBPAPRIBY, WHikedadnsinekisret to a
mammal, causes a reductRHHHEHBNBRHIRSF Of NHK cealls imvirr RemRITRIShIRS TIPS By beiiifidrease in
the number of NK cells. 1f-80(d Bgdmpid Hang(hsbich NIOEBIrsTsabrie 498858 erke ieddabhpared to
the number of NK celfs in4Pregiianionakpmioe tochtepinibaretidf0dmgikcimnhaboy i dbutitkorsaehtiBody.  Tn
one example, the immunebiobylifdomaiitbody dbcvapable/af reghcigativetndfibeylef Nl eélistin the
mammal by at least aboul G0&&kavittior 6xaopts dfe 2bradcivghisitatiorwvibedyas mainigtevé tedicingdose of
about 0.01mg/kg or 0.1mgikguartdtbENiumbie watMNiderilsdrdhe theanamabidynereasatony A@bout 20% at
least 8 days after adminiskigtion afihe pniibadyfioiwheinapiabilinaita doseobabaeern ¥ddmg/kg and
0.1mg/kg compared 1s the:nombekefINK Gells inthemarpmalpias texadpninigtsation af thigut
immunoglobulin or antibogy 39/kB aneigxample, the disclosure provides a pharmaceutical composition
comprising an 'mmun09|0bU|”‘h{36réréBl9199bé areading e thelriesedisalrsuieiand.aphrimaceutically
acceptable carrier, diluent,of exeiniet, |1 1" Brasept disclgsire; AlspRIoMdes A isplatad pucteic
acid encoding an 'mmun%lfapytﬁag;g ARG RLIAR BERSHLFRATHS: b S eRIRRHEROYces o

nucleic acids are dls!féI SS%EIH% et Of eﬂ(s n the mammal prior to administration of the immunoglobulin

or antibody. For example, the number of NK cells is increased at least about 8 or
11 or 17 or 22 or 29 days after administration. For example, the number of NK




encoding antibodies or immunoglobulins of the disclosure and are to be taken to apply mat arts
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. 40The disclosure also includes fragments, homologs and derivatives of an isolated nucleic
acid of the disclosure. The present disclosure also provideg a genetic construct comprising an 10
isolated nucleic acid of the disclosure and one or more additional nucleotide sequences, such as a
promoter operably linked ¢elthia mdciaianagid. incrd3dang eXxaMPe, dheogenetivconsiviict AHEXPression
construct comprising an expressionyesigfaaadiantsalatadmecieic agid of the gisalasupsowherein said
Sisolated nucleic acid is opiahlyatidked 4Q oA QMY FEGURAIBNMNUESIC.asidR Imsaidhexpression
vector.  In one exampleydhe.gengtif CoRsHSE ﬂﬂ@r&k%ﬁ'%”%%&f?@@%s% @dgy%lea%écaﬂ&ncodmg a
polypeptides (e.9., comprigi kb PAEAURUSES: 1B AHRIDRISR @mﬂc@s@%@twg@m%ﬁﬁm

another polypcptide (e.g. W GQHRIL Eﬁg a VL;l 19ngflab n¥1 é(regift&ﬁ prﬁmotqﬁel%1 %ﬂ%t (?Er ]tlexatmple the

genetic construct is a blCIS&I‘OﬂIC netlg onstrHIcl(t)0 97, €0 o %gona Oro owm re>er

components in 5'to 3' or r mo er (1 an Cel% enc Fr ng @;g 1 (|||)an
internal ribosome entry site; g v aeﬁrﬂfb elc aclacrea ¢ eco or xample
the first pobTeptide compHEEs AV HRL ha's oraiﬁt 8 p t’i‘&'g“é% dosgniepySe
polypeptide comprisé® a VLM sead Coirelss g BERHAL Cotfpiea e'ét(\f’INKZ dhesBARERclosure
also contemplates separd?Bog&hedRipsHEiAIRs BrasRped EHcHIRRA fiY st Bb?%ﬁ@ﬁﬁ'ae tetls,

comprising a VH) and an8tiepéf iR eagiebey 45 sdeurigigehpeptige (ehgtweehidtisnedaad). For
example, the present diséldsuygalsboprawviaeks. dhsompusiibebebimprainbpdyijsaaipsnisgied ggion
construct comprising a nutlsiodtideakedinyla@kpolypeptide (e.g., comprising a Vii) operably linked
to a promoter; and (I a secortisespretsidncdonsthecticomypiiishgrparaceiclecikilérdcotimg that
polypcptide (e.g., compriginrg @cwin) alietadly lipkeddo anpimmaieglobulil he digdioduréalsetprovides a
host cell comprising a geneititntosdriici aceandincriccthe preseavnt idigelasuler I0iNORE IeXAMple, the
present disclosure providgsamdsolatedxealpRxpkessiiBoglobulin or antibody, when administered to a
mammal, causes a reduction in the number of NK cells in the mammal followed
20 by an increase in the number of NK cells. In one example, the number of NK
cells is increased or reduced compared to the number of NK cells in the mammal
prior to administration of the immunoglobulin or antibody.
In one example, the immunoglobulin or antibody is capable of reducing the
number of NK cells in the mammal by at least about 50% within 6 hours of
25  administration when administered at a dose of about 0.01mg/kg or 0.1mg/kg and
the number of NK cells in the mammal is increased by about 20% at Icast 8 days
after administration of the antibody or immunoglobulin 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



an immunoglobulin or antibody or antigen binding frawncnt of the disclosure or a recombinant cell
genetically-modified to express the immunoglobulin, antibody or antigen binding fragment. In one
example, the cell comprises the genetic construct of the disclosure or: 35(i)a first genetic construct
comprising a nucleic acid encoding a polypeptide (e.g., comprising a VH) operably linked to a
promoter; and (ii) a second genetic construct comprising g gucleic acid encoding a polypeptide (e.g.,
comprising a VL) operably linked to a promoter,  wherein the first and second polypeptidcs form an
immunoglobulin, antibodyiwi-4Qanitges dirgdtaginoripief 4he fpresenh disanbuseal Thelgailetic
construct can be integratgghiRiRdNewes kol pRmaie sRisBMahkddlo th&ExRMPRSIOf cells of the present
disclosure include bacterial cells,yeaghallsninggetcelsenmammaianesli®nstrud@RpRSeD!t
disclosure additionally prqyidgs.aspethes fanPradusting A0S RN BAEPAd.RE ARk gEN
binding fragment of the disclfeitiH1E o3 ReROR ORI RGAINIANRG IS AFNEIRRARIHCUS) of

the disclosure under condsiéqgg)% §usfsfiiocu-:-vrétét(9rt e immunoglobulin, antibody or antigen binding fragment
to be produced. In one exa nple, éxgmrqgﬂt‘h%d f%t Crgdlé rl&% o‘ﬂlim ! Crololgleo(potﬁllinﬁsgpti%%g%igr antigen
binding fragment of the discéosure comprisés culturi g?ﬂe cell’ot the lt_giscI051E|)Fe linder conditions
sufficient for the immunogfobu flr?,oglﬁlﬁbodj}f’ OPRA Sez SindiRgPGmént 18 1S8FTOducET artd, bptionally,
secreted.  In one exampiEM S PeAHUS 184 %‘?ﬂ’élga?‘{]ﬂ?i‘?ﬁgﬁgaf%ﬂ?ig’:‘%n‘fﬂi?ﬂif%? 8¥@en
binding fragment of #fe diRAGELHESEGIHSRANY UBmprises isolating the immunoglobulin, antibody or
antigen binding fragment. 15THe*BrESE AEUNSMoiGr&atifiFORYINF o Gy RISSHS etFSH Ot Prbltieing a
recombinant immunoglob®iBin G¥RFtiHe Be & trwitgsulerabbelitked sesthersidluditRy XHEdteps of: (i)
culturing a host cell contafifing anRreRpidssion vector according to the disclosure such that the
recombinant immunogloblin or antibodyidsexpressddsind@saiditiost cell; and (i) isolating the
recombinant immunadglob@lih. an intond ekaptenaymisthad for producing an immunoglobulin, antibody
or antigen binding fragmeiiw)of theudlisclasdisecadidiionabydanypeses. formulating the immunoglobulin,
antibody or antigen binding fragimerkamifiica phafnagelyieatiyc? 2aopapiable\carsier. the Thendresent
disclosure also provides gdénptpackofdpippiylactic o therdipe Wityeanenhptisediseasenar wendition in
a mammal, the method ingluglingothe step ofpdmeinistering the immunoglobulin or antibody of the
disclosurg to the maggmal to th@l@eﬂgsgﬁqﬁg[ogﬁ?evggg gggtgjﬁﬁées%agg@gg{gﬁb @mmge&&(qmple, the
mammal is & human. In opg;xapRIs INGMAMMALIR IR Dot eatMeN; HaPHRRIH K Shich
encodes a second polypeptide (e.g., comprising a Vr). For example, the present
disclosure also provides a composition comprising:
(1) a first expression construct comprising a nucleic acid encoding a
25  polypeptide (e.g., comprising a Vy) operably linked to a promoter; and
(il)) a second expression construct comprising a nucleic acid encoding a
polypeptide (e.g., comprising a V1) operably linked to a promoter.
The disclosure also provides a host cell comprising a genetic construct
according to the present disclosure.
30 In one example, the present disclosure provides an isolated cell expressing
an immunoglobulin or antibody or antigen binding fragment of the disclosure or a
recombinant cell genetically-modified to express the immunoglobulin, antibody or
antigen binding fragment.
In one example, the cell comprises the genetic construct of the disclosure or:
35 (i) a first genetic construct comprising a nucleic acid encoding a polypeptide
(e.g., comprising a V) operably linked to a promoter; and
(i) asecond genetic construct comprising a nucleic acid encoding a polypeptide
(e.g., comprising a V1) operably linked to a promoter,
wherein the first and second polypeptides form an immunoglobulin, antibody or
40  antigen binding fragment of the present disclosure.
The genetic construct can be integrated into the cell or remain episomal.




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 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, antibqdy 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 disclosraalses o videSamipRime gieliuline aniib@dyaoferb? amtigesmdinding
frawncnt of the disclosure:§gs usRdincthe draamenietaigdisease or condition in a mammal. In one
example, the disease or conditign js R kidRaredinierhfisprraiqr eanditinoidRnexample, the
disease or condition is mygladysplastic. SRSERPE: anikhONRSHATMRIGADS difeaggBucongition is
cancer, such as a hematglagic,CanGaryfar xamale. BUkenia: syehrRz SN AR leIkEM(A (69 acute
myclogenous leukemia) of AERIRNIS RN SANIGINEIOMARRANIS eHeIal p one
example, the disease or Gon |t|r(1)tqoi%eanr01 -g)e a-assouated)%ancer’, e.g., 10leukemia, i.e., the cancer
(or leukemia) is characterlzgali)y cander or 1(ié*uke i%)fcells |Ss:x ressinng 1"-%%3'1' Tnba other
example, the cancer is a maligﬁ1 PAF (GHIBRGprOITA R bVE GRS &‘é?n%&gﬁ AR TH 8 Example,
the disease or condition i&"4§ Bﬁ&% He gﬁoﬁﬁ[&

i
¢t %ue SIS FRRR S or WERRIS e F ot eSmple, the
condition is lupus, e.lf), sySEIHIUPLR ExptitemSELRT §blomearrbite ardadroaatiae.g.,
systemic sceroderma).  0indfig Sigemsphin B raduchisto ARSRIHNSEE Heninistering an effective amount
of the immunoglobulin, such aB'&@tperapelsitsipebtiiendisingt f e rorelinoyBblinotantibody
or antigen binding fragmeaitigen Gnding agmawlef the dethdccaidipandly aammisteinlgtieniieen about
0.0001mgicg and 50mg/kignofuimghbnbyleitiiiny antibary binding deenisirtding fragment to the mammal.
For example, the metthod comphisgscadinidisiesimg bétiverialpont @00k goto rmbdwingOmg/kg. For
example, the method 25 comibiigas iacimimnigtértig deivieedy ab dut Gs00Qban dikenédh abootudbmg/kg. For
example, the method comipsiggs afiministering between about 0.00 Img/kg to about 20mg/kg. For
example, the method comprisesiadnynisteEng-netvirgniabant &AM/ ke-ier alestihome/kg. For
example, the method compiisgs-adminisielinghahvasn ahawd0dme/katarhew Smelka for
example, the 30methgd c&m%ﬁlgqministering between about 0.001mg/kg to about Img/kg. In
one example, .the mgthod&pmg&im%g&%gﬁg& B%%{?@gﬂo%ﬂﬂt O. Img/kg to about 1ng/kg of the
immunoglobulin, antibody or aptigen-DIRAING JrAgMeNt,Fal EXAMRIE G RSN SRS Sr
administering between about Q; %&&&J&%@&“&f%@%@é&mﬁ%’é SAMRIR, & Methed camRyses
administering immunoglobulin, antibody or antigen binding fragment with a pharmaceutically
25  acceptable carrier.
The present disclosure also provides a method of prophylactic or therapeutic
treatment of a disease or condition in a mammal, the method including the step of
administering the immunoglobulin or antibody of the disclosure to the mammal to
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



35between about 0.1mg/kg to about Irng/kg. Tn 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
30mgikg. 40In one example, the immunoglobulin, antibody or antigen binding fragment is administered
at a dose of 0.01mg/kg. In one example, the immunoglobyhn, antibody or antigen binding 13 fragment
is administered at a dose of 0.1mg/kg. In one example, the immunoglobulin, antibody or antigen
binding fragment is adminisieesinding dasacaf dmBkascloenaxampie thensanaegiakelin, antibody
or antigen binding 5fragmentiiscadministerad at a dose of 10mg/kg. In one example, the
immunoglobulin, antibody or apfiger b fiagmenfiis.adminisieisd aladors- At 3AN0dKSase or In One
example, the immunoglohulig@s.antibody is administered to the mammal a plurality of times. In one
example, the period hetween ﬂl%@edmmﬁféatﬂgﬁﬁ&s@u%@&aﬁmtm 1RESGR Edkifast about 8

dayS for example at least abqgt 9 days (i?_%he 915 ase or COI’I(?I 0 a Cblf e'clslg 3520180 1C,
administrations is at Ieast about ore a % Enot er %xam { et We%-:-n al m nIStl’atIOI’]S is at

least about 15 days, sucl"l S {Xs o' Se%lpacm rélglse oruﬁo days. In
one example, the period b& vsréléa A59 mcm%‘t‘ra HER S RNSL ﬁ]%(ﬁ’ﬁcéiﬂc e r?%ln ther example,
the period between administrABSAE FAPISALE 41581 9544 Sowc%% (i‘eaa?g‘/fcé%ﬁ {864, for
example, at least ab8ut 46585 ‘r%élﬁéﬁgcef@bﬁélﬁ%ﬁIg]afﬁ‘éeﬁ‘é?fb@'%‘i&?éé‘ﬁ lenkAmi&trations is at
least about 57 or 60 daysS¥eFEXaTRELtAR%mmunoglobulin, antibody or antigen binding domain is 20
administered at a dose of betvearPthuCEARNKE o Shitgkey BeRat As b ARl BIOB05RTER and
5mg/kg, for example, betwsbasdyoohawgkg and 5mg/kg, and the period between administrations is at
least about 7 days or 8 days om@uiayewpleOldalsor ddcdadigwrid ndalpsionuiz daylstion oadays or 22
days or 28 days or 25 daystlem8@tdaysmstitiocaldiederamplatthecondamplepthe. gnrmstioglobulin,
antibody or 25 antigen binginggihmainosigdingnéate sealatne dosdeafdoatween, OyRdmig/kg and 5mgkg
and the period between ad@giidistragions is at least about 7 days or 8 days or 9 days or 10 days or 11
days or 14 days. For example, the#neuapelabulindaatidagyies antigendainding flmaiaidunt
administered at a dose ofjpefiyweanQublIoaiks andrmokarRpgdne Meried-petweaanadminigiations is
at least about 7 30 dgys gﬁlguq@%@[lg days, &qrg%¥§@ﬁdjn%qy%@51;4 days. For example, the
immunoglobulin, antibody or anfjgen.binding damainds adminisiered ahRidass obhebueepd01ma/kg
and Imgkg and the perio gy AdTINIBAY %mhl&&@ﬁo%taﬁyt £:£1BYR, O3 AA¥S, b R flays or 10

days or 11 days or 14 da ol spmehex een ﬁldc[nlnlstratlon S al;[Ieast about 7
days and less than 35a o t J gg?lb% Sné% t 8a§?a ]%) }4\/ a)t/s Prcfgl a arﬁ‘ es§ht an about

20 days, for example at Ieas abot rqf xample, the
immunoglobulin, anti odyC %m%{rlﬁ?g ing rm‘(ﬂ Fh‘g‘ﬁ “g%‘hq IS regﬂ( éod boél o%%%‘ﬁgngé and the
period between administrS{EHY FGF]BE{%S 8?“%”8%{%% gEsReBru 6 B8YS or 14
days or 15 days. 40 In 0&8%%5ﬁqp|50ftr?é%wﬁ+?uﬁ%eg|%@r?ﬁ SHIBbEy BiraRtisERD “d?)l?‘ﬁ‘étln is
administered at a dose of 04 giks afd #hoWerldmskavechAdmirtiatichs i@ehedyonrisays or 8
days or 9 days or 10 day$épifnigeaedeetucamyd it T Hagke1e aboyh Haglexamplexapipnith@noglobulin
or antibody is adminiteretctod eiawies g fkgjcaing biie graribobbe il bag leimihistrdtais.is 6 days or 7
days or 8 days or 9 days or 10 daymoretdngdy sty ubtiadscompbsclaydronBedwydawh déystor 22
days. For example, the limgfignoglobulifngylentibhd yrnsnackpicksteredtitodydosaiddodtivéien 6mg/kg
and 50mg/kg and the perixd:hetwe @orackninikiratiomsibodt éeaptiadsoniribidays; berwexardple:, the
immunoglobulin or antibodyigadrinistaresgtia. dasecihatvernidmng/keprick3Qagligaing the
period between admiRistratiaenishalieast abowtabduor hidays. For example, the immunoglobulin or
antibody is 10 administered at 3,{1gge ethsiwesan 2Qmakaanst3@makaRRdheaedad heiween
administrations is at least;gheul14 ona dayslP SOmeRXRTYNESutReRE5IRG BEWERA prmiRistrations

Is at least about 20 days gpgless thap abauhd OflayRsic A5 AleaThaRauUte! eefgys,and less
than about 65 days, for eXgmp %tél &ﬁ%@@lg 25 days and less than about 57 days. 15In one

example, the |mmun£)(globulln Of antl Od)}{a ?e tglsltr%ﬁ%gnc?g (%ﬁm antibody or antigen binding

fragment is administered at a dose of 0.01mg/kg.
In one example, the immunoglobulin, antibody or antigen binding



of 10mg/kg and the period between administrations is 14 days or 15 days or 21 days or 22 days or 30
days or 48 days or 50 days or 56 days or 57 days or 60 days. Tn one example, the
immunoglobulin or antibody is administered at a dose of 30mg/kg and the period between
administrations is 14 days or 15 days or 21 20days or 22 days or 30 days or 48 days or 50 days or 56
days or 57 days or 60 days. As discussed above, the ipyentor has found that following
administration of an immunoglobulin or antibody of the disclosure the number of NK cells is increased
above the number presertidafareadminigtaiien wikiorabewyB:days. The inventor has also shown that
increased numbers of NK cells igcigasedhard @®Hicasyuadasamntibeghvbesimmunagiebyiiaigl the
disclosure in inducing death.pttiogtcaliserlms: Qreethgumber of NK cells is increased, a further
dose of the antibody or immunogloydlin can,Re adminisiared iQiiRduagHBdhesARGHEGPRRRYActic

effect. For example, an '%QQIQQMHHY@QEE’QP%%%F!@% péndlng fragment of the disclosure is

administered a plurality of tlmesI at a 30 gos[e oft betlvr\I/l(ren%Qloa m a 1%%/kgolandt9l%ouglmg/kg with a
period between admlnlstr?tlons %eglsét[ . ch'i{a da ?’38 as ‘at least-about ays, for gxample at
least about 11 days, such a atr"]%as ah t14°d s for Ie atl tabo t17 da S, chh as at

least about 21 days, for examplé€, Jt1638 3‘80 ﬁlgy%g Po éxé)Fnabte & mml?g' /5 Of one
calendar month or 56 or 37" &aﬂmi 155 YndBEmpl8, N p&FEeP et\ﬁ?el??ﬂ? ?I Vabdut 7 days.
Tn one example, the' PeriBdrBuaaMTde2lae Abt? Siad’éyséld‘rﬁs&ﬁgaé&%l'?ﬁﬁié e furrsaiitween
doses is about 11 days. IAtolseseehrbIE, theSperidd Hg’ﬁﬁleeﬁldﬁ%%se’l‘é%ﬁuflﬂﬁﬁﬂ?g RF'i5&example,
the period between dose${8BidigtiaT Ha)sca Dbt dkdriple el strpelvdiPeidabeiyeBout 21
days. In one example, thé@riitdhenyeeni4oastabed i$5adoiit drbayst kohetexart{péaythdoperiod
between doses is about 2&atans. aF feamebexnhiplesthe’pfakipd bbtweenraudesls pdsodtiRovdeys. Tn one
example, the dose id betwdemabaound i dnhgikgband?2ideyst 01 mytkey; suciplasia dosal idvwekabout 0.0
Img/kg or 0.1mg/kg. BRIERAMESGRIRTIHON 1@kt Ebtnt DRAYWINGS kgitiredA ibaugsapligal for
representation showing theampepariekiNiKoaels iaySoa snmple froohadanpiymangneievssbject at
various time points (as indicaied)fiewing asmiistsatesoafgntioody CSL362X2. The number of cells
is represented as a percentage o thampie) ey efcall Rt AskvinisteringthaRnibadyaiPasages of
the antibody are IndIﬂate%!iﬁm&éd%isdad&r@lah@@M@Q@é@ﬁé@% %H@WHQ@%EBI&”&E’%&JJM cellsina
10 sample from a non-huggi gy Qna%mg%gafov@s;%eﬂwgmm icaleJRUONKINGe
administration of antibod g%&% Tﬂﬁlﬂfﬂé@h 0 c&lhg S 16 {a§%g}t,g %ﬁﬁ% cg:g ?98r01f the
number of cells prior to a mlnlstleln@ th elg H\.{Dﬁosaﬁrefloj{ e %’[I o erazréada lice d Flgure 1Cis
e

a graphical representatlon ellsin 15 a sam m ane % gl an primate

subject at various tn’g poms a icate ?oﬂ[l aarmlnamprat nor?faé]ﬁ) 0er r@ eS|gnated
CSL360) comprising humaﬁ”] E% (:%nsotanltndlcgmi~I ?ﬂeﬁ%e vargﬁﬁe re tovﬁe%rﬂ‘g |‘51§/§ The
number of cells is represeMEFEES BEREG PHIS BEO8E Letfs' fRiiste ﬂad'sth
antibody. Dosages of the %rtiddyat8 ittt Jasrplitdl2A |sFé.’rg‘?’é‘"15"I‘ﬂ1falﬂi‘% I Showing

the percentage of IF-1 cel&iRBd Th BE95Fe SENEE of IHaIndicatBHRESIIYopulatiiicantl Bitiserly
CSL362X1 at various corft@Htratlisasddaghdieadebeasripe betases)admimmgaians i i kagtapeieal
representation showdflg tifeyperceniggeo? Ans aells davther gledernce of iasious ausneptofiNK cells
and antibody CSL362X1.i28unhd datim.cheffebtor seis{Nikdedidpm)itoitadgetiselis] @eakemief cells; T)
is indicated on the X axisbResuitS Gengrated sugikecalsiegrritw dqpatienidnanésaepictédat DaSEAILED
DESCRIPTION 30 Key tabSequémnsceok idtiags SEQ dyND:10 damind acigseué¢niagsof h-kka chain
SEQ ID NO: 2- amino aciekseguenaepfibOiRkef ummanizeshantit lba3R@BHAyaAtIDRdY thab 362 and
modified forms therenf J&EQINND:@Zh amine.acidsequengeRi1kQRR2nafmanizesendi- [L-3Ra
chain days, for example at least about 13 days and less than about 18 days.
In one example, the immunoglobulin, antibody or antigen binding domain
is administered at a dose of 0.01mg/kg and the period between administrations is 6
days or 7 days or 8 days or 9 days or 10 days or 11 days or 14 days or 15 days.
40 In one example, the immunoglobulin, antibody or antigen binding domain
is administered at a dose of 0.1mg/kg and the period between administrations is 6
days or 7 days or 8 days or 9 days or 10 days or 11 days or 14 days or 15 days.



35antibody CSL362 and modified forms thereof SEQ ID NO: 4 - amino acid sequence of LCDR3 of
humanized anti- IL-3Ra chain antibody C5L362 and modified forms thereof SEQ ID NO: 5 - amino acid
sequence of HCDR1 of humanized an IL-3Ra chain antibody CSL362 and modified forms thereof 40
SEQ ID NO: 6 - amino acid sequence of HCDR2 of humanized anti- IL-3Ra chain antibody CSL362
and modified forms thereof SEQ TD NO: 7 - amino acid sqguence of HCDR3 of humanized anti-
TL-3Ra 16 chain antibody CSL362 and modified forms thereof SEQ ID NO: 8 - amino acid sequence
of light chain variable region of hisnantaggiantic Ibm3Ragthrimantibasicskdbdisna medified forms
thereof SEQ TD NO: 9 - aningacishsaqyprce BiheawnichainaRiakle tegionnishynsanigest anti-
1L-3Ra chain antibody 0S5l 392 and medifien ferusthergrt SEQ NG 23Qs2ming agid seguence of
heavy chain of humanizeqa@g]ti TL-3Ra chain antibody CSL362 and CSL362B SEQ ID NO: 11 - amino

acid sequence of heayy chain Oﬁﬁ%%ﬂ{%h%e{%@fﬁ’ihlﬁhoéﬁﬁlﬁﬂ%%ﬁ%&?qyaﬁéh?é@?@&]aﬁaoﬁﬁg ID NO:

12- amino acid sequence o hea ain of L 2X2 SEQ
b ‘@{n 9 A aNHz L3R {pody, %
TD NO: 13 - amino ac:lds UF%C F tc a{ljma% e %RIW n m agltﬁ eMEESL%Z
0 u m OI‘ an 1
and modified forms thereo é

hl nce.e
humanized anti- 15IL- 31fa am %’?& a %%aa ?%CF i dt%%r‘ge%§g%nlﬁrﬁ6nsm -
nucleotide sequence enctfth %@8’? h %lzg&r SAtE %ﬁléed‘??glﬂngﬁlﬁ BH&/%@L@%@'&M
modified forms thereld¥ SE‘@?‘W‘N@ % 8 doinAkbEcBeeteckhdBamte 1 CERY b i zed
antilL-3Ra chain am.bodf@@@g%azlahd%%dmétd%éﬁwécﬂ% s omples ficrsside
sequence encoding a HCISREGfMHuEHRA SR 1531 22074 A2ath iisblgss dst 3Brtafdi#todifed forms
thereof SEQ ID NO: 18 - aAugléeitiebseiierice alagbaiddeas 1hpn BIRt GPHissmafy exhankiipt 3Ry chain
antibody CSL362 and modifi¢@ Jolayssatiddessathan aBRQS TENO: 19 - nucleotide sequence encoding a
HCDR3 of humanizéd anti-25 |Ia3Racshairicafitibouyu@gloBaih andntindifisddorims dhdreaf ®&EQ ID NO:
20 - nucleotide sequenced«noadgiikg antight phdin varabledegicnoibhuimadized antis da3Ra Thain
antibody CSL362 and modglifiest foraags thedeodyS mQdDaNO: Aldaypiucleotisls sefugcerencadking a heavy
chain variable region of humaniggshastimidic Raishain arRbbady:Afib3ay @pdnediiechiarascthereof
30SEQ ID NO: 22- nuclegfideseqyansenepeasing @ haaaiaiaehhumanized,AMidays or 21
20  days or 22 days or 30 days or 48 days or 50 days or 56 days or 57 days or 60 days.
As discussed above, the inventor has found that following administration
of an immunoglobulin or antibody of the disclosure the number of NK cells is
increased above the number present before administration within about 8 days.
The inventor has also shown that increased numbers of NK cells increase the
25  efficacy of an antibody or immunoglobulin of the disclosure in inducing death of
target cells.  Thus, once 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 0.001mg/kg and about 1mg/kg with a period between
administrations of at least about 7 days, such as, at Ieast about § 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. In one example, the
period between doses is about 8 days. In one example, the period between doses
is about 11 days. In one example, the period between doses is about 14 days.
In one example, the period between doses is about 17 days. In one example, the
period between doses is about 21 days. In one example, the period between
40  doses is about 22 days. In one example, the period between doses is about 28
days. In one example, the period between doses is about 29 days. In one
example, the dose is between about 0.01mg/kg and about 0.1mg/kg, such as a dose



IL-3Ra chain antibody CSL362 and CSL362B SEQ ID NO: 23 - nucleotide sequence encoding a light
chain of humanized antilL-312a 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 gsmore) of those steps, compositions of
matter, groups of 40steps or groups of compositions of matter. Those skilled in the art will
appreciate that the preseit gisglosuigd&sustepine to variations and modifications other than those
specifically described. 17 It is to be understood that thc disclosure includes all such variations and

modifications. The disclosijtg-alpedapudeslbefthe pieRsfeatures, compositions and compounds
referred to or indicated in this ﬁ‘ﬁﬁ‘.@lfﬁti@g glﬂghyégpfgﬂye%%%ﬁgwem and.anyandaf conbinations or

any two or more of sajd seps, o ?F&ﬂty'ﬁ%% humah PEiREESEIR &t%ﬁ'@%% 'ﬁ&@ﬁ&%’ AMiigd i ,Scope by
the specific examples desfcgbed in,. Wh%ch are jntende Eﬂf Qurpﬂlse o ?m0?|lfl(ifltlg)n only.

OW1Il m1ﬂ1stra 0on o
Functionally-equivalent pro ucts ﬁom osmonts an( nﬂetnum gf:t Wltlt”ll aé scope q the
present disclosure. 10Any xa SEnt | isclosur n s (°be‘taken 1o : apply mutatly
g‘lgj eh) S g{qle anti arel
mutandis to any other exam f) f tHe Gt 3s'Spe ﬁlcgl stated otherwise, Unless

osure

specifically defined otherW|se HipgEcHAIS &S lgiilé ?F@It@ﬂ?téSH%‘@@%@F&H@»‘%W@&%&Y&%‘W have the
same meaning as cd IR toBeREYPE BHBHE SYRIFEAR) SRIIPH tﬂ%@dﬁl{t@r@xa’tﬂm& ih cell
culture, molecular genetl(if§ fvERe IRy RIS nistRedEntisty BFrote e netiry b rfalSidéhemistry).
Unless otherwise indicate@Pi§enfet dbibripteteth e henptire! sp4 itioiuordgieatieseiisues
utilized in the present dis@RHeey. arb seatiel thprodeuiyras iistRhown to those skilled in the art. Such
techniques arc described 20 diighexplaineddptocs ueshatitarstovenitboovobsrafckkas:8.iPerbal, A
Practical Guide to Mtiecular@inirng) daohmMiley @nd8onki¢d984yidnSamiyook ¢isahddaiaiular
Cloning: A Laboratory MafiolleifpoddnSiskngibharbo uiri nakio satbad Piés 84198 9)S B.A.) Beoywisieditor),
Essential Molecular BiologyuAdracticabApat dashinvaldthes diasid RgibRbfRi®s(1963), DHY. Glover
and B.D. Hatnes (editorskufai¥é 2&@loningibditartcal fppitachMatumesd-¢¢ BRls Brrss{1995 and
1996), and F.M. Ausubel giahi(Rditors), Htbsent RigiacolsrindMaieswarBiieays Greene Pub.
Associates and WileysInterscigrgg (1888 gl%lgﬁmgla,lé edaieR vt Rrgs et &dddatiow angd David
Lane (editors) Antibodies; 4l ahQrataryManual, Cale mRripdiHiabax [0 ok 98FHid J.E.
Coligan et al. (editors) Cu&eLr}%z’%g Igtr%%? dgcgmmt%gl&gynd}%]&\%qg §(3515 (including all updates

until present). The descrlp nan Init |on§wa resenea{mg OﬁlOWl parts, th eof
immunoglobulins, ant|b0d| %:frra ments reo In ma: er cI it cussmn in
Kabat Sequences of Prot $ Of T esenfe 1 Vﬂlous n e%%Datlonael ﬁlﬁnl ‘%% lesda,
Md., 1987 and 1991> ?eetaét% i A G i B e
and Y" or "X or Y" and shii58%4108r116 ﬁrSWje Bﬁf}”ﬁt@t}ﬁrﬁ@ﬁ fBFlﬁcﬁﬂlﬁt%%tﬁlﬁﬁg B e Rffer

meanlng Throughou.ﬂet’r‘l‘??%pemflcatlon the word "comprise”, or variations such as 40"comprises”
or "comprising", will be understood to |mply the inclusion of a stated element, integer or step, or group

of elements, integers or sk Hoh!
30 Keyto Sequence Llstlng

SEQ ID NO: 1 — amino acid sequence of IL-3Ra chain
SEQ ID NO: 2 — amino acid sequence of LCDR1 of humanized anti- [L-3Ra chain
antibody CSL362 and modified forms thereof
SEQ ID NO: 3 — amino acid sequence of LCDR2 of humanized anti- [L-3Ro chain
35 antibody CSL362 and modified forms thereof
SEQ ID NO: 4 — amino acid sequence of LCDR3 of humanized anti- [L-3Ra chain
antibody CSL362 and modified forms thereof
SEQ ID NO: 5 — amino acid sequence of HCDR1 of humanized anti- IL-3Ra
chain antibody CSL362 and modified forms thereof
40  SEQ ID NO: 6 — amino acid sequence of HCDR2 of humanized anti- IL-3Ra
chain antibody CSL362 and modified forms thereof
SEQ ID NO: 7 — amino acid sequence of HCDR3 of humanized anti- IL-3Ra




exclusion of any other element, integer or step, or group of elements, integers or steps. As used
herein the term "derived from" shall be taken to indicate that a specified integer may be obtained from
a particular source albeit not necessarily 5directly from that source. Selected Definitions As used
herein, the term "immunoglobulin” includes any antigen-binding protein product of the immunoglobulin
gene complex, including immunoglobulin 10 isotypcs IgA,lgD, 1gM, IgG and IgE and antigen-binding
fragments thereof. Exemplary immunoglobulins are antibodies. Exemplary immunoglobulins are
monoclonal. Included in tomieemibiayusigeiohid inoamaiynimiersoglobulins that are appropriately
de-immunized to thereby seUCEN: &lIMIRALE RN IKGILIRE FERRAREEIDYaAH AR 0 Rithanized
immunoglobulin that has bgenrasigipisigeddqinesdamamnealala hgnsasg.of treatment of humans,
suitable mmunoglobulmsggelq@e Rbimeric,fiimanized.qf AHman innuaeglobiing. Alse nciuded
within the term "immunoglahuliny. a1gmedifeds miagens %@L%’E?JH%&PE‘!&’E’JM‘E&J&@

immunoglobulins that congp sl%zﬂ re&l_or variant.aming aC| §611;1 S Oﬁ%qluenceé 19 )Lc lation,

mifo acid sequence 0 manize
whether naturally occurring or prad uman i1 ention y recombinant DNA

technology). Exemplary p, Q}ﬁ% 14? ear? e rece tOI’%JIn n%{ Ol!;tlon For I exa pIe ée}&ms
muno n 0

encompassed by the term hul| nm(i)naglluﬁg Bifaih & dids) c mehid” af‘b 4nd

antibodies from cartllaglnSIEfénf tg globulln new antigen receptors (IgNARs)). Generally,
camelid antibodies af ngl§@’H‘Wﬁqu%? thaRaPeigef Paaacd et fraRed to as
heavy chain |mmunoglobﬁhﬁ§ a@jﬂ»@y iGASGlobulins” include T cell receptors and other
immunoglobulin-like domaff LBtk protemacthacaracqidisi eramdihgnekadaitigdn3By., by
virtue of an antigen bindirs§jasitensbpdp iSihtpa andriatsidied foons thesadkilled artisan will be aware that an
"antibody" is generally cohEfdéReti(B0 40-berdeprdteinquiratcompdises & VARALIE regivredade-up of a
plurality of polypeptide ch&ii&eeiginapilyhepdidszend prisingdafdsahe@ipolypeptidc comprising a VH.
An antibody also generallyEpitphses] sonstakt dbamadnsyceomedihyvhithoRA behaniarigedanto a
constant region or constant-fragengintotifoag Osrtce st albasie fine) el and a VL interact to form a
Fv comprising an antigens8§ binding regiancdibatds eapable atsnscificaylindingdenone afia few
closely related antigens. GenegallinhigaGhainzkomdmammalsoisneithesoa [c light chain or a X, light
chain and a heavy chgin e HaEMAS_iSiai&tige YeRhrcARRRBRISS GARIOL AT RMAIYRE (8., 19G,

IgE, 1gM, IgD, IgA, and TQ).sRlask.(f Sl G e dafl g @0LA)) or subclass. The term

“antibody" encompasses ¢f} Liﬁ‘@«sz%‘% a'lHRi%%l‘Fcﬁ s ué[l?( éEJSHm %f&b%&do%ﬂ%ﬁ&eﬂﬁ@f be
understood to refer to an ﬁn% am an O%Ingﬁ macp jable tEle%ofn including CDRs from an

antibody from a 19 non- h (Pe ¢ ce e n nor [ i%dﬁfp II%anzfrom a human
antibody (this type 05 nti E% |s}?so rte erre %f“ ?I‘fn% umanlzeéi anttlbodles
also include antlbodl sin W Ich0Re 81" OgP’e eS| ud¥ S Pﬁmﬁ a?‘ ody are modified by one or
more amino acid substitufiGs Bndfor & ot S LI EIRECreRERILRe B i SOHTaIP HIBke RS Yeplaced by
corresponding non- humah“tr%%ri&’ﬁgé‘nt}itéle%ﬁﬂﬁ%ﬂ%@@fr@%%&@@%ﬂ%@%ﬁ%ﬁdso comprise
icsidues which are found FFREMMEPRS hiHskRtidstBRIGrRe HBhBARONBH YRIBYEY AR Hdditional
regions of the antibody (elgmanesdaionilai@ yeraraniiedniad-3Arrammediicn leansseersefformed using a
method known in thé010 8RQ éyNQA:IB5228880d¢ 1 s8E842970diNST 8GEY Phavy o §8585089nThe term
"humanized antibody" alsB-8Rearimpassendy Siethur &5i&d Brotein, e.g., as described in
US7732578. The twinSEQUIDIIttPB antiledmdyide"snqacticartibatlyd ofitthblenartinodyizadentsed
interchangeably to refer toladRarhidodytiboitg CsiEtantidiho difiad féanathasofl5 opposed to an antigen
binding fragment of an antibody. Specifically, whole antibodies include those with heavy and light
chains including an k¢ regjiexerdne constant domains may be wild-type sequence constant domains

(e.g., human wild-type sequence,RBRBNUHOTRINDLA5AMINAAGIE SRAKEBeR YIRS therarf. In some
cases, the intact antibody;faay D f GRS GHOGUCIIEREE O MR SHELIOs ARG WPSmarter,The term
“naked antibody" refers tq a0 ARIRAAY,1HALISPELEANMIAGH 10 AP OIHE HCARAQY BibofiBls b fRXIC
compound or radiolabel. _ ; Any, AfitiogH bif dapgé;@pgp%g%gi ) @il 99961% B@ﬁ&s %tfge”

binding domain and/% the variable re%Pcnor%f th1 légta t antl Examp es o 25 anti o fragments
include Fab, Fab', F(ab), an%slc—lr a§ c? 5 s ear antlbo S; smgle chgun antlbody
ie

r 01a S e sclosur
molecules and multlspecmc antl S ormed ro e conte@ f of the

present disclosure, "effecti-RIEI S gw?@%moaftﬂ&ﬁﬁ%d\ 5%%&. RN B SIS proteins
that bind to the Fe region (a 30 native sequence Fe region or amino acid sequence variant Fe region)
of an antibody that result in killing of a cell. Examples of effector functions induced by antibodies or
immunoglobulins include: complement dependent cytotoxicity; antibody-dependent-cell-mediated
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 interest, an in vitro ADCC assay may be performed. Useful effector cells for
such assays include peripheral blood mononuclear cells ("PBMC") and NK cells. 5As used herein,
"variable region” refers torthg peréensdrthrdighitand/idiremy chainkohansaiikedyiass dafined herein
that is capable of specificalbyiabading. tohagi@nigRnRhJdaaexanpiR inplldesavinmmasidisrguences
of CDRs;  CDR1, CDRZandi3fds avd framewerkdrgiansm(Rskpbaraxsmnlgiihgaygriable region
comprises three or four FR(gige,~Rld BR2afaRE ahdsaniionally 140 £B4) toeRtieL it dpres CORs.

VI refers to the variagle rgg&g of the heavy chain. VL refers to the variable region of the light chain.

As used herein, the term’ comp[lgm%ntar ty% Oesqlrpelnllsn% reg0 I{rn}{ed CDSI(-':sté 'b DRI DR2, and
CDRB3) refers to the amlno aciq residues d%e"%“% an va{la fer% Og)e Qe%? h[]IC h are
major contributors to speC| il varla fe reg |ca § A reea]CQllﬂ)R regions
identified as CDR1, CDR2 i‘-'?é’[c!l N sSGnESIo CDRs

%é"%xan@rpe e P %Sla | posmons

and FRs are defined accofl ’bt{’s AR ST REL 1B Steins of Immunological Interest, National
Tnstitutes of Health, Bethesda, M. 183 atl o Pieieis srstersaht i dpild fﬁlée?(é‘b&PWMmbermg
system". According to the”?’@’ﬁﬁ?ﬁﬁ@iﬁﬁbt%ﬁgi’é?ﬁ%fem? Qf@?ﬁ@lﬁﬁﬂe@‘@% s ifedhicHe as
follows: residues 1-30 (WHhS1i85 (CDR1), 36-49 (FR2), 50-65 (CDR?2), 66-94 (FR3), 95-102 (CDR3)
and 103- 113 (FR4). Accordingisl¢rresiegtiiselingodipsibaiherishal] VaclmiRd and CRREiarerpositioned
as follows: residues 1-23 R hyree sBall(SDHR4) 1@ 549 tiE Ri2)c 5EB6EEGDRAMSUYSR(FRE) 89-97
(CDR3) and 98-107 [FR4)nc28 drdaame wiolkingfioms ( ftheremplitembl) arbuthoselvariakdendamain
residues other than the Cioinwesictyesnmunohbetkemisicpmpsbant cegiant'yamd badeeregiry).refers to a
portion of heavy chain or light chaligssobtwraikibndicataetiihatcthevantaptersrgionl kukukeawmy chain, the
constant region generally;g@uRsisgs.a puiakifycof @anstanh domapng anddiddosuiinge regiqare.g., a IgG
constant region comprisegfagifedowinoiiokad LARPAREBISHaRARS thNea (1M dasdinker, a C112
and a Cy3. In a heavy chaip, & eRsiaRfFEAIN GeMRAsES & Keurlalghichamyacansianiiegion
generally comprlse one cengans dpmaiiuid fohihl, The Gy fEEQ@&ﬂtG%ﬁﬁallz%Qlﬁbr%k Eeaor "Fe
region’ or "Fe portion” 33yhisf, AN, Used %ghm&qbbeh%rﬁm il 0%1%5?&% #Lan
antibody comprising at le l'i} geﬂ'%? owl. e%q’]oaﬂn]if’a‘sentla %cugar%ao? 1ca n]grgg%sanly)

glycosylated and WhICh IS £ a Qe b rece ames s of the
complement cascad ? eav c aln C 1ng\tant h can be s H}Je ve |sotypcs
a, 6,a, 7, orjt. 40 F the n‘?mrrg hea f HAINERS a%rl umﬁ%efaSses JGeh a39 h crfgsses of
heavy chains) are responsit MreAarBtereth é%t(?f&’ flEHB AL Leee thitks Myeg 8’69‘8 %Pie%@??ed heavy
chain constant region, protéins St aEl bivdetersiesion %IE%]H%‘@ ﬁ]r]dﬁﬂﬁ@ﬂ“@ﬂé’irﬁfﬁ heavy
chain constant regions aredgsaly tddesrid dansrrdBortyGoybadiryanmasagGREgRln i ls thereof
A "constant domain" is a BgiR A dreEd thel Setuendd &f Wwhlgisehighl{editemaGprrent
antibodies/antibodies®bf tReotsgaie wypereugol opgGlomT o &gBon Guebdstartremidrtenfuntilantipody
generally comprises a pluralitptof constant domains, e.g., the constant region of 7, a or 6 heavy chain
comprises two constant domairidie deséiptisedulibriiiithasterinvispeleificgilbysbmdspahathbedken to
mean an immunoglobulinishantifioblyliby amikileliis me dntiatstterbofitendgn nigrdetiarhel Olbdtvdeen an
immunoglobulin or antibosly fdiiicd3Ron chatats: dpandaent o riheRresanaeafitbe Ankigeaic
determinant or epitope ofhanithaBRaicR&IDHRUAE ByitBaidmmaunogichulingr antibody. Accordingly, the
imtnunoglobulin or antibody prefgsagtiatnhines OF regopizes ensiaBRaushainsntiganian datgrminant or
epitope even when presenryigyg m'ﬂH“?(erqfh%h&%ﬂaﬁPHEeél&h%%Gﬁ&@%xbh&ﬂ%pla@rﬁﬁﬁrﬂ%? the
immunoglobulin or antlbogpéarrggﬁa%laéﬁlgp@gﬁﬂgore frequently, more rapidly, with greater duration

and/or with greater affinity with r§ R.0I 68 ?é???cﬁﬁ%gtﬁea%%h%&ﬂbg&es Jvigh.al g%g Mlea@ntlgens or
cells. Tt is also undefstood t%x read;rg)g;t |s nl,tloni gr %g({ng ﬁ%,n |mmLI|uSl Q5 antlbody

specifically binds to IL-3R v Gr ma ot s ecificall

mnteger oOr ste I. Srou okne eo atgeg TS  Or tﬁg E ti SpeCIfIC
binding" does not necessarlﬁl/ require exclusi & Birking or AGn-detectapre blné g’o ‘another antlgen
The term "specifically binds" is used interchangeably with "selectively binds" herein. Generally,
reference herein to binding means specific binding, and each term shall be understood to provide
explicit support for the other term. ". Tn one example, "specific binding" to with 25 IL-3Ra, or cell
expressing same, means that the immunoglobulin or antibody binds to the with IL-3Ru or cell
expressing same with an equilibrium constant (KD) of 100nM or less, such as 50nM or less, for
example 20nM or less, such as, InM or less, e.g., 0.SnM or less.



The term "EU numbering system of Kabat" will be understood to mean the 30 numbering of an
antibody heavy chain is according to the EU index as taught in Kabat et al., 1991, Sequences of
Proteins of Immunological Interest, 5th Ed., United States Public Health Service, National Institutes of
Health, Bethesda. The EU index is based on the residue numbering of the human IgG1 EU antibody.
As used herein, the term "IL-3Ra-mediated condition" will pg understood 35 to mean a condition
associated with or caused by excessive TL-3Ra expression and/or an excessive number of TL-3Ra
expressing cells in a manrealsistich a5 carRceraris (R@erletkemis eallp) andprimmuaecels (e.q.,
plasmacytoid dendritic celig)s As used herein, the term "myelodysplastic syndrome" or "MDS" will be
40 understood to refer to a divesge,callestionuef Remaiaiegicabmedicalyconriiapsakinvaive

ineffective production (or dysplasimglthaeeloit tlass af LIRARAGR!ISRWRIfR!s With-MR=igten
develop severe anemja a@lqeg@}pﬁr&glgﬁg@ f(gglggent 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 elé%?t t Wlth MDS the disease transforms |nto acute myelogenous
leukemia (AML). The MD ed}?r clasglfled to Yagn Us systems, 5 |pclu .the
French-American-British Classi |(§a3|8n relPclgm (&enné‘} St Bt Y. I—Paern t%rfyﬁﬁ 1%%1 §g1976)
The International Progno&iXEEBIHS sﬁ?ﬂ?{@f"éﬁ% 14 SRS & BEURSHAUGP a system
published by the Wolld HESRROganiERiols¥adseth Elﬁn@h@’f@%b’l‘i‘g’ﬁm’l‘?%tfeﬁ%oéhmcal
intervention 10 deS|gned%egll?mh’énﬁ‘&ﬂ%?%ﬁ‘?s@%?ﬂ?@qm%ldﬁ’éﬂlﬁ?l?'}éflIlﬁé}ﬁﬁoﬁléba‘tgﬁﬁ dtifing the
course of clinical patholodiooeendblackifed i cher&asnaminengtib discragsiny havasslgidisease
progression, amelioratingtint ped | keeptatelsli deasmuniawl ndashiisedore oF ippraysRprogposis. An
individual is successfiffly terpatetbyfomexamaple,dfi onearehdrdisthaptombeessdoiaigdwith thelisease
are mitigated or 15eliminatedmal. IAshuses héteirntire o imripreentiga'imnoiundgstptowidinigderophylaxis
with respect to occurrencehon¢gsurisncecdf @ tiseaseninuanginbliviiduallsdmshdisdduiztimeay em
predisposed to or at risk oltevetgpingiihe gisaass i diseasetietdpSehindibasnialyatihespediagnosed
with the disease or the re|apsg02diHs etRenaiAs camam Bralaraintishimof Leveiaping afisrase or
condition or relapse theregf @ydalaRsingwRaN-PhanMIPRLOANEARERIaRIR diseasenansyaRiems of
disease, and may orzmay(@gtM&%%@%ﬂ%@ﬁﬁ@%ﬂ@f@é@aw ﬁ%’f@iﬁ&qmﬁl@g sliseasg Rpior to the
treatment according to the;pigsent, disglosyis. "Alfiske depoissthaha,mameaal has gpe qrore risk
factors, which are measurgpie, 19&[1@{“%i?(faé%h&%fsiaﬁsd\%gthﬁgm%m%ﬁfeg e Hﬁ%@&%@ or

condition, as known in the% art an ﬁ\rl e amounl;t least an
1mous mmun 0 1In Néw a cNn 1eCe CP é .

amount effective, at dosa%es aq mpie A anﬁ% fl elsrgg §§ar3/mtcr)1 Sac he de d e \peutic or

prophylactic result. Ajg effecti |ve oun t'%%) mlnls L&psmln some

bty SIS oS i
effect treatment of a disedSa"dF c%n??ﬂﬂloﬁcﬁgt?férémbg%% HRREPpReP A Kt M aRIBEH MRay vary
according to the disease BPESHulg o BeAEatEaiatineal’ g aduibriing o e’ Whight *Agat#aRial
background, sex, health e picoE sdiditienalsdesiper factors relevant to the 35 mammal being
treated. Typically, the effective ARsctled/artean withhs aviertfivety Hrokadaryecperglacuiodeige” range)
that can be determinkd throbgrerowticie thell eerpexgieAnvertbiiorsdynamaddlieal Pracotionisy. dthe
effective amount can be adivinistéredhima siggle dodeartide scovsasrepeatéd once arobaveiidt times
over a treatment period. 40Aptikapapeuticalytibiié¢ciive gmoulyttisaideashthatrioniansn coneentration
required to effect a measuiabiecim proaeameidtiofoaapariicularedisordenfetay Bddmen dhérgpentically
effective amount herein maxwapRecBEYingVn iactors, suahasto2Biife diseasprEaieadgaigax, and
weight of the patient3 andyigiabiléiaf the inapudRgabikicifhantihadysteclsit & desiredisegponse in
the individual. A therapeutigally £ifeglive aRauNt igaISaANS M WRiGRANY taKie O detricnants effects of
the immunoglobulin or anfihagy;aigQuiveighed, QMaﬁHQrUﬁ?%H&'EG}HB&@%“?ﬂ&@ effefiSodies A
"prophylactically effectlvecmbg}tangpgé(g%a @&lqéﬁff |\{gAa§nt(lpgg 9@@&%nqg@r &%rlods of

time necessary, to achlevlgéhelgésw? prgrp(p)f C |c gﬁﬂ’& Q/pﬁ%lly(e%t IL%Q@G%@S&Q%% glnce a
prophylactic dose is Meed,]

pyior to-or at an earller stage of disease, a prophylactlcally
effective amount may

umanize
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



10be less than a therapeutically effective amount.  Reference herein to "the number of NK cells in
the mammal" will be understood to include the number of NK cells in a sample from a mammal and not
to require determining the total number of NK cells in a mammal. This number can be expressed as,
for example, cells per ml, or dL or as a percentage of the 15number of cells from a sample taken at a
different point in time from the mammal.  For the purposgs of nomenclature only and not limitation,
the amino acid sequence of an TL-3Ra chain is taught in Gene ID Accession Number 3563 and/or in
SEQ ID NO: 1. The "neamimab’ {peatedeaccaring dafibe @resentdiselasdernayhea adfimmammal,
such as a non-human prigiate&F BHHUERN ohbeMR &XaMINE HReBaammalisraditiedntibody™s term
"sequence identity” is usag,HRFIRIRIES RiLAHES T RENREIRHOENIE N MURDSF Rl.RXREIALCIgOtide or
amino acid matches having iggard iR RRTABERE BIFRMEThHsIBRiR-SiandardRlaarithm, having
regard to the extent that &%%‘?%&%Cﬁﬁ %&d&%@%@q}{ﬁ{aﬁ &gf?l%%fl%}}ﬂb%‘fb%ﬂ’&éﬁ%&fﬂge identity

may be determined by align ento e SI uterise ntagions of
algorithms (Gencworks pr‘gog?é 3 icastle %n%tlc l})ﬁéé% %’F né) gbg%&&ﬁ Aaﬁsr? the

Wisconsin Genetics Softwar ease? 0, 0|(:stP:10t uter ?2 g %df' CI nce Drive
Madison, WI, USA, 30 in %%I}?Sraatea ?’n DY reterence) sl lgﬂ and 1’1erre Ahghment (i.e.,

rence 81°BY hs nt m
o e e b s S b AR %‘Hntf;?%ﬁy of the
various methods selébted Reérete HZY ay HéYade ﬂ?éq_gilAg‘T 8§%ro&l%\°m§r§§ for
example disclosed by A|tséﬁ@ﬁ@ﬁ%4.,am@@ﬂyma > KBFQEIPSSISS 0% gl ‘}Xnﬁl’@?&ﬂeﬂr?i%uéﬁmr?sof
sequence analysis can bd35#sdia U UAK 1.3 of CURRENT PROTOCOLS TN MOLECULAR
BIOLOGY Eds. Ausubel et at (Jornteaireygll dugd | petikpdy i J98agiogoipody The ‘wisdtosiifeodiSo
provides derivatives of arielus@Ratémbangrobjiotyulifis, tantibodiedyon antigevebintingtécadments of the
disclosure. As used hereipppdediviative "aptigteirigntiageheenmltdred, futitedantieiiyapystwthaksiational
40 modification (c.g phospitirydationlakefydatiofttebe)ymodifighticniof glyledsygatidie (egpnadbkng,
removing or altering glycesylationjoandiomagclusionl ofypdditipratamindeacidbsamsareestmasmvould be
understood in the art. 24wild-thhedRfiFhchusieinagithaas usechherain depigiatesisinglerest. In
double-stranded DNA and b & &apablg @feneesinenan tEapdeRAe Didisina b Qe YnofcantigRR binding
fragment of the disclggurear@polypeptide component thereof DNA includes genomic DNA and cDNA.
RNA includes 5 mRNA and cRNA. Nugleigagitlsimay-aksade RNARRNAGMItds: Adusleis acid
comprises a nucleotide sgg&g‘g}cc% llﬁmtggjcglgé(xig% I{&J&Jg(&%g& hat comprise'an A, G, C, T or U

base. However, nucleotide seqLAenQeﬁ mayb ent Oﬁea Slﬁlr(i:t |r(1:(0)rsfl|nreg gnglth)ély tosme
methylinosine, methylad nog.lne(f:m 0|"t h wi t erhe brldlze
majn an e VaT

{ t
and Hybridization" |s se el an
s

|n
sequences to produc a Iﬁlf\tlli I\f}fgﬁ%r}]oﬁ aglq% B 4)(1E I—F\I/ﬁmtfn%q lﬁh)cga sf ﬂgcagr?st:gg

complementary nucleotldgnggﬁq}%%éé%l&féﬂﬁﬁ%'& B}%%) Heirng ‘6‘8{9\98%% et R burines
and pyrimidines as are waiPRASHROH THEH151n this regard, it will be appreciated that modified
purincs (for example, inosine, methgIfBSHO5HE Pfféﬂ‘iﬁ/%ﬁ‘éﬁééqnéffﬁﬁﬂrrﬂ%‘i‘ﬁéﬁ BYRRRARRES
(thiouridine and methy|cyté@1r?@9amy\at§é Blgiatsd by sale Garigns thatdipd de s/ Fasegvad herein,
refers to temperaturéandniivic seength ondivone, amdpresé rcauorcsbsstioe bf cegterih organic
solvents and/or detergents@@uiyrihg regbitidisatimg. ofhectlighExdmplstrifigénayr thechigherdndlidoe the
required level of complentgrietiliydizstoreeminybgidizing mebléatidenpkgquendesndelighysitingémcy
conditions" designates thesébedndipansirddnwiiicbdonly nucleicyagickfetying a high ftenaency of
complementary bases wilhkyHoagidgendent-cell-plRgieyesise Aexemy; tandigh sfilingenrgconditions include
and 25encompass:- {pfrogaatdeastiabadtcal UsWiklito b least abairt-6R¥rMMitarmaniderand from at
least about 0.01 M to at leasbaRouOike Mrsalt farchynriciaatinnal 426 ane.a)k leastish Yt 01 M to at
least about 0.15 M salt fofn‘{mg%ﬁfiﬁl’zg}; “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 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 (n) 1% BSA, 1 mM EDTA, 0.5 M NaHPOQO" (pH 7.2), 7% SDS for hybridization at 65C, and (a) 0.1 x
SSC, 0.1% SDS; or (b) 0.5% BSA, 1mM EDTA, 40 mM NaHPO4 (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 minutes. in general, washing is earned out at T," =69.3 + 0.41 (G + C) %
-12C. In general, the T," of a duplex DNA decreases by abgut 1C with every increase of 1% in the
number of mismatched bases. 40Notwithstanding the above, stringent conditions are known in the art,
such as described in Chapiggendancka gt efl Ausubeleinal KR RENTHRGH Gtk No
MOLECULAR BIOLOGY 4lghn X¥iley & Sapoilnecl@9k-300%rdR an /AN eXmessithyasipbemay be
either a self-replicating exjtareRamesomakiestar YR /5 uRlASINigs OmBhURC fggrﬁ;@}aiptgg@tes into a
host genome. TmmunoglguhingieaQuiiaplysRitinynERRggRulin or antibody of the disclosure
selectively binds IL-38a chain, Ry whiqsneaRk AL DIoRiog, RETRALR BEINERMIFuor
immunoglobulin or antibogy, an 3 Rfoan CliaiRLiR dePRREnh o} fg %5%510%19 e %pbgﬁ@

detenninartt or epitope ofa n - O a n o n an fm méfu&)g u |n encgs
immunoglobulin or antlbod1 Y PL orr %[tllze |n antigenic
determinant or epitope even w en’ reseh x’ture 0 Wormc?%% oro%lﬁ’fgﬁl%e ?lbodles
In one example, an |mmu‘r’135 Ba?moascga%&mé%f%e?efﬂuagé‘ar@ %Ua g SRERA Y ntibody,
e.g., comprising CDRS arfdyot Bisehst mitshetsridtiBtey fbﬁg"(ﬁ%é‘bﬁ% |ﬁeg‘°n§|5|f5‘bl§ﬁafﬁ’e

immunoglobulin is a hum&PﬂEb&’LéFﬁ?fféﬂéhBWﬁllj’rﬂﬁfFéﬂﬁHBSH&‘? ikt @Eﬁ‘fﬂprlses light and heavy chain
CDR I, 2 and 3 amino acid seqééneed deesidifig 3EC D NGty fesHaBlREgaendsE%kample, the
antibody 20 comprise a heBWRp:chairCiatlableRagion aRR30 wéie sedheaeeacsstdpsgites SEE D NO: 9
and a light chain variable aetdioty amiridcacimogsabipremeceonding 1 SBQr KON Ite sprsibrxample,
the antibody compridés adneguyihdirg.diacho acibtl s egitenypi @diydrdirtiydo SHQPNAIIGASEQ ID NO:
11 or SEQ TD NO: 12 andsa It ChahaainimRacid sequempé abeandingatod @i d@ndBto25In one
example, the antibody is @ pesoamdinery ardikipdye.Msaibwdadofoprathacisganitbodie Paarmprising CDRs
and/or variable regions desgrikeddrereinmil br-apparertitadhershiled atisandbased oy thadisclosure
herein and/or documents refe g ORI hicala exampies AmdatiRodviahtheadisslpsuiegomprises a
VH and/or a Vi 30 C%D”ﬁﬂﬁ%&i@ﬁ%ﬁé&@ﬁﬁ%ﬁ? REE AACDRS fropaaibrnanamsiRody; fartionally,
thc FRs comprise one or meye@ing aq SHRSNYHORS 1R, YsTACHR S, 3Q6MRFE Prod_pmore of 5
or more or 10 or more or 8&%%%916@ %NS BRI RS FOMIRRS NOAtE (3030 %3%;'“0 acid

substitutions, e.g., no mo tha mino acl sué)stlt%lofpns com %n In one
i

are OSl 10N¢€ TCS1
rg;:rll%; %Zl ‘SS set’forth

| tibody of t ?
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described in W020077/019620. € é%ﬁ%le
The term “constant region” as used herein, refers to a portion of heavy

antibody, e.g., as describ8Hsht ]Wb 66B5AHs

chain or light chain of an antibody other than the variable region. In a heavy
chain, the constant region generally comprises a plurality of constant domains and
30 a hinge region, e.g., a IgG constant region comprises the following linked
components, a constant heavy (Cy)l, a linker, a Cy2 and a Cy3. In a heavy chain,
a constant region comprises a Fc. In a light chain, a constant region generally

comprise one constant domain (a Cpl).
The term “fragment crystalizable” or “F¢” or “Fc region” or “Fc¢ portion”
35  (which can be used interchangeably herein) refers to a region of an antibody
comprising at least one constant domain and which is generally (though not
necessarily) glycosylated and which is capable of binding to one or more Fc
receptors and/or components of the complement cascade. The heavy chain
constant region can be selected from any of the five isotypes: a, 3, &, v, or p.
40  Furthermore, heavy chains of various subclasses (such as the IgG subclasses of
heavy chains) are responsible for different effector functions and thus, by choosing
the desired heavy chain constant region, proteins with desired effector function



400ne exemplary antibody of the disclosure is a humanized antibody, e.g., as defined herein.
Exemplary humanized antibodies are described herein. In one example, the humanized antibody has
been affinity matured. In one example, the 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 forth4n 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 sgh feuthrdauSEd QENnAiyv1Ek g ib) dnétanE asBiprisirg gdfdia CRIR1)comprising
a sequence set forth in SEHI NQD (K Eeneased ica)saausneesatderth in SEQ TD NO: 17); e)a
CDR2 comprising a sequence setfggthin BRGnIDNQof-iarieacasasby R sequapcsrsatifarth in SEQ
ID NO: 18); and f)a CDR§, WBWIQQ&M%&%HHH&%Q eNe%' [ 11 fnGogeddy a
sequence set forth in SEQ, td}}prqupo)ﬂ of aNASELS I%g g(gn e@pgr g&m%oglobulms

or antibodies of the dlsclodsurg may, |anIu e q;lggllflca fps tha r‘q[%q e. s%ggegé:eshpoo%oql arlrtally found
in humans, for example t(%Llncreaseg a nlty or eftector fuliction sc osur also provides variants of
the immunoglobulin or anti bo yof 20 he dlschosure Sun %v h que atltkleast 80% 85% 90%,
91%, 92%, 93%, 94%, 95%, 9 (ffé'a} uencé’\ t|tS \?Vlt BBV B @%b acid
sequences set forth in SE‘@“i‘E‘)“ -1§r ant'g% Ve REnYHIED |ﬁsnﬂfﬁ8t g%c%e rs &riEEL8Mne amino

acids may be substittfted l?ft“ﬂ%ﬁ%laé‘dlmﬁfb‘ﬁﬁl‘%{ﬂ\/‘ér%ﬁ? odhp AR Cafedtidy dFRsnESH R ﬁ@specmcny
andler effector function oPHREIRSALIAG GIGBEIA Qﬁ‘%ﬁ‘tfﬁ&ﬂ%@"@op@&rﬁ%r@aﬁ]@g chrsheutd fxthe
Derivatives of antibodies BRIHAEIABEIBLRNiIRE R MSTREEY: tie disarsesieinituge, Btibede not

limited to, modification to Riri¢radle Siads chralneosmees pardlioiRef channridcainiderapiasnartd/or their
derivatives during peptideeitope even when present in a mixture of other molecules or organisms. In one

15 example, the immunoglobulin or antibody reacts or associates more frequently,
more rapidly, with greater duration and/or with greater affinity with IL-3Ra or cell
expressing same than it does with alternative antigens or cells. It is also
understood by reading this definition that, for example, an immunoglobulin or
antibody specifically binds to IL-3Ra may or may not specifically bind to a second

20  antigen. As such, “specific binding” does not necessarily require exclusive binding
or non-detectable binding of another antigen. The term “specifically binds” is
used interchangeably with “selectively binds” herein. Generally, reference herein
to binding means specific binding, and each term shall be understood to provide
explicit support for the other term. “. In one example, “specific binding” to with

25 IL-3Ra or cell expressing same, means that the immunoglobulin or antibody binds
to the with IL-3Ra or cell expressing same with an equilibrium constant (Kp) of
100nM or less, such as 50nM or less, for example 20nM or less, such as, 1nM or
less, e.g., 0.8nM or less.

The term “EU numbering system of Kabat” will be understood to mean the

30  numbering of an antibody heavy chain is according to the EU index as taught in
Kabat et al., 1991, Sequences of Proteins of Immunological Interest, 5Sth Ed.,
United States Public Health Service, National Institutes of Health, Bethesda. The
EU index is based on the residue numbering of the human IgG1 EU antibody.

As used herein, the term “IL-3Ra-mediated condition” will be understood

35 to mean a condition associated with or caused by excessive IL-3Ro. expression
and/or an excessive number of IL-3Ro expressing cells in a mammal, such as
cancer cells (e.g., leukemic cells) and/or immune cells (e.g., plasmacytoid
dendritic cells).

As used herein, the term “myelodysplastic syndrome” or “MDS” will be

40  understood to refer to a diverse collection of hematological medical conditions
that involve ineffective production (or dysplasia) of the myeloid class of blood
cells. Subjects with MDS often develop severe anemia and can require frequent



30polypeptide synthesis and the use of crosslinkers.  Exemplary antibodies and antigen binding
fragments thereof of the present disclosure are described in Table 1. 27 Table 1: Exemnlary
antibodies and antinn binding fragments thereof Name Heavy Chain SEQ ID NO: Light Chain SEQ ID
NO: CSL362 Fv 91 81 CSL362 10 13 CSL362B 102 13 CSL362X1 11 13 CSL362X2 1213 1
Variable region sequence only. Heavy chain constant regigs is afucosylated.

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.
Haematol. 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 intervention

10 designed to alter the natural course of the individual or cell being treated during
the course of clinical pathology. Desirable effects of treatment include decreasing
the rate of disease progression, ameliorating or palliating the disease state, and
remission or improved prognosis. An individual is successfully “treated”, for
example, if one or more symptoms associated with a disease are mitigated or

15  climinated.

As used herein, the term “prevention” includes providing prophylaxis with
respect to occurrence or recurrence of a discase in an individual. An individual
may be predisposed to or at risk of developing the disease or disease relapse but
has not yet been diagnosed with the disease or the relapse.

20 As used herein, a mammal “at risk” of developing a disease or condition or
relapse thereof or relapsing may or may not have detectable disease or symptoms
of disease, and may or may not have displayed detectable disease or symptoms of
disease prior to the treatment according to the present disclosure. “At risk”
denotes that a mammal has one or more risk factors, which are measurable

25  parameters that correlate with development of the disease or condition, as known
in the art and/or described herein.

An “effective amount” refers to at least an amount effective, at dosages
and for periods of time necessary, to achieve the desired therapeutic or
prophylactic result. An effective amount can be provided in one or more

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 amount 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 effective amount can be
administered in a single dose or in a dose repeated once or several times over a
treatment period.

40 A “therapeutically effective amount” is at least the minimum concentration
required to effect a measurable improvement of a particular disorder (e.g., SLE).
A therapeutically effective amount herein may vary according to factors such as



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 comprising 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 of the
disclosure is or 15comprises a diabody, triabody, tetrabody or higher order protein complex such as
those described in W098/0440Q3sand/@r WO %2k cight bOKIRXpMplE, andiakogylis apiatein
comprising two associatethRRiyReaiitie ChainsRAc ROMPERldRENIPHOMRrNSINGHhE lELciure
VI-X-Vo or Vu-X-W, whergiy X dsigalipker-comnrrising Rsu{ficiaptresiduesde ekmit enMidand V0L in a
20 single polypeptide chaifrlQsassREIak(QLIRBIMANMNBLS MRSl ARIareihing Mk afone
polypeptide chain binds t@ a ¥-1,.pfdhgother polypeptide chain to form an antigen binding site, i.e., to
form a Fv molecule capable of :fﬁpemflc@ﬁégca |r(1%§%)ugerg)§n%q#r2€¥gf§moq§1n§mm A fIéc (,19 Vl{hcan be the

same in each polypeptide cha|n or J _an an b ent pevgcig pg)gg/l e%p I hc%ajtn so as to
form a 25bispecific dlabo er ng% SINg o Fvs avm "Uitterent g%CI iCl %)Jlaf)

triabody, tetrabody, etc capa %e [USiAg an Ent én binding

I%Cé:? ar1l %[%H
domain capable of bindin r‘t%rﬂoéﬁa?‘éﬁ%f h g ?ﬁf‘ﬁnagpa tl‘fﬁ B@%’fvﬁl%ﬂﬁ@ttglaé' cell
surface molecule on'dn | Hﬁﬁéhﬁ’éﬁﬂée]@pe&t*a@&? cHeEBAN30 Single Chain Fy (ScFv) Fragments
The skilled artisan will be awardfiHESFILLEOANpriEe Wb PN etibhdiihs SiRgRaboNPeptide chain
and a polypeptide linker BEsgBER e Ay drBonnhsicH Bkasibstns wury forormanad st aef structure
for antigen binding (i.e., fét taNeH@ganeing|theftotd simdie pblyKpwbtide cmamme.asEbeiataigith one
another to form a Fv). 28cHobexsrepied the finkemepmgrisescnnexoess. of 22 aminentaeidaedidues with
(Gly4Ser)3 being oné&sof thenwre falofedh linieens forkense ki fiercitipt és enc distl dsureaisd.
contemplates a disulfide stabilized thy forpdiEy dmdskrglatnrevbithaadsing lendysiaingd esitiaedsl
introduced into a FR of VEcail@ 5Rb0f AR o ahalihetaysiaingdesiduasdisivaedvbiyig:disalfida/bond to
yield a stable Fv.  Alterpagiv@iyp o addition, the present disclosure encompasses a dimeric scFv,
i.e., a protein comprising two schiy mpleeuies lieked Beadian©ovrlentehcavalantdinksds: &.9., by a
Ieucme zipper domaifp (€. g Aigaveddrom FaRQhtm- ﬁﬂﬁiﬁa&h\’%%&\ﬁ% schvsaredinkqd ya peptide
linker of sufficient length tg.10ngrmithath, scFvs to form and to bind to an antigen, e.g., as described in

US20060263367.  The preseﬁﬁedeasl%w&e@g?dsangrfgrak%ﬁe@eﬂ'mﬁglsrgg&&gag,@%qn%d ucing

effector activity. For exanh?]Ie one.sckv bl [or gatrla e regions
0

cr Qf nuc OI' Illll’lO ac mqshes aVl
described herein and an ule on an ini l g.,aT

H&%{?gatgal C{‘)umaﬁﬁ angard alcom ﬁav regard to,. the be
cell (e.g., CD3 or CDJ%Q) o el is mbhaton (} ge,& %a ScFv.
Examples of blspeC|F an%‘fﬂg?ﬁ?% em %Ilts ca%gbfle%fl uCird el??élé?or ﬁﬂ%ﬁncgﬁ 13?8 Hed &Hb&d, for
example, in US7235641. KBS AH%ch‘B%%“S‘Hd RhtifgayPErhg e using - computerised

implementations of algorithms (Geneworks program by Intelligenetics, GAP,
BESTFIT, FASTA, and TFASTA in the Wisconsin Genetics Software Package
Release 7.0, Genetics Computer Group, 575 Science Drive Madison, W1, USA,

30  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.

d in mamm



The present disclosure also contemplates other antibodies and antibody fragments, such as: (i) "key
and hole" bispecific proteins as described in US5,731,168; (ii) heteroconjugate proteins, e.g., as
described in US4,676,980; 25(iii)heteroconjugate proteins produced using a chemical cross-linker,
e.g., as described in US4,676,980; and (iv)Fab3 (e.g., as described in EP19930302894). Constant
Regions 30The present disclosure encompasses immunoglobulins and antibodies and antigen binding
frawnents comprising a constant region of an antibody and/or a Fc region of an antibody.
Sequences of constant regions pid/aérine regisis usettl fag pieedicCingdiie siuneg|ohrdies:
antibodies or antigen binding kagments ol fha.piessiy 3plircloswiesay be okiained fiama number
of different sources. Tn sqpip&KaMPIgs;dhe GRnHaNtLeaian. frc @k Rptigithereof oi ptide
immunoglobulin, antibody, gy, antigembingdineNragagatis Serivedsiem AhumeR. aatiRogy,iie constant
region, Fe or portion Qﬂermaynmmvﬂctmcwm tipady ﬂﬁasRng'H%ﬂas'%daMc g, 19D 1A
and IgE and any antibody. |soty5)c |nclud1|n Ji nce 10% qnd 4%, 0, nucleeéf';\&ng %

eo?de ora

constant region or Fe is hurlnl n |soty1ge g an Eo “yege éjemuancgolg}/ e

hybrid of any of the foregO| nl e constant r el%[n s ca able of
inducing an effector functlo e@xsuc fﬁ(es%%’nn%angé osnn%r Iﬁe Srllnles dRuMan " Tg% 1 or 1903
Fe region. In another exa?ﬁB/l%r %ﬁ %‘ﬁgﬁ Haep 8Vnt ISk TS S By bnd of an IgG1 and an Tg02
constant region or F& reglon or 2 RYBRERYH dllzglﬁlndléﬂs?@@egb?%gﬁﬁ?t?e@ﬁ)wgpﬁéfréb|on ora
hybrid of an TgG2 and a q@@?%ﬁsﬁ%’tﬂl%ﬁi‘ﬁ@r PEIOGRSn SEREMIANY ASHER df RO yG | and
TgG2 constant region or B eBdra N e& b datrdCHANEE FetuahceP N El AR ST A 88:
9036-9040, 1991. IVestiaofdis fseeRaRSFragain Ghvoh gl hes o sbFe eegfompiamindicenemsctor 10
function will be apparent todipershilledsastisawdhidiovdesbribed herein. Effector Function Suitably,
an anti-1L-3Rct immumoglobulirip amtibeghydo itantigenapimeting drdgmeatité dpartiscldsuesamps or displays
an effector function that facilitatesrotthifnesiablesdt laabypactialicopletibn pedifkidniaticeptetion or
elimination of IL-3Ra. cellghiSuthrnrffectotditosionmmaysbengahancad bindigg affinity to Fe
receptors, antibody-dependent ceilinpadiated eytatoxisity (A6 @), tanpiety-dependentealbmediated
phagocytosis (ADD') andighgeriaRlemesi dapeRoant UetXieity (fhiid sd0As Will be RRRaJRAL to the
skilled artisan basedgn t'&ﬁrﬁﬁ%ﬁﬁlﬁﬁﬁ%@d&ﬁ@ﬁb RN SRR é}f ¥H§ Qﬁ%@ilﬂ%@é%@dﬁ?&‘dme an
immunoglobulin, antibody; Qr. ai¥igeRRiNdiagfraemenhaarahlg fhdnduginggiigetor function.  For the
TgG class of antibodies, these eﬁeg%tgtl;l 1(;3; &%ﬁ{%&ogg@g Q%gmgg%elnw&etp\ehw% Belg;on with a

family of receptors referred tp.as the Fe &é s 'iil Ge é{l ors (FQYRs) wi %rc expressed.on a variety of
immune cells and/or with complemen ??L. orm}f\tl n Ptfw II—l cvR goamp el>I<lcrlegrU|ts these cells

to sites of bound antjgen, typically resu ng i si "F?é |ng ané )8 Ie%:?ncgnt immune responses. Methods
for optimizing the binding affinity of the Fcylﬁs o 1R antibody Fe region in order to enhance the

effector functions, in particular to altet'30 tHERSEEHhASPCBE adivhyA Rl MY hartnt Fe
region, are known to persons skilled in the A PALSAEIREHY L35 mhoid ndditiantia Bhate Fe
region of the antibody to enhance its interacdtibn Wittt fidvarbridisatitepidrs @rifintr&asedtshotential to
facilitate ADCC and ADCP. Enhancements AN Hetith twald aModidenaekisgpett tollowing the

modification of the 39 oligosaccharid€i¢ovalénbyAtiachédBd /56 I ¥htibdbies(ell the).consdived
Asn297 in the Fe region. for hybridization at 65°C, and (a) 0.1 x SSC, 0.1% SDS; or

(b) 0.5% BSA, ImM EDTA, 40 mM NaHPO, (pH 7.2), 1%
SDS for washing at a temperature in excess of 65°C for
about one hour; and
35 (iii) 0.2 x SSC, 0.1% SDS for washing at or above 68°C for
about 20 minutes.
In general, washing is carried out at Ty, = 69.3 + 0.41 (G + C) % -12°C. In
general, the T, of a duplex DNA decreases by about 1°C with every increase of
1% in the number of mismatched bases.
40 Notwithstanding the above, stringent conditions are known in the art, such
as described in Chapters 2.9 and 2.10 of. Ausubel er al, CURRENT
PROTOCOLS IN MOLECULAR BIOLOGY John Wiley & Sons, Inc. 1995-2009




In this regard, it will be appreciated that in some non-limiting examples, enhancing effector function
such as ADCC may be achieved by modification of an immunoglobulin or antibody which has a
normally glycosylated wild-type 40 constant domain, including alteration or removal of glycosylation
(see for example W000/61739) and/or amino acid sequence mutations (see for example
W02008036688). 30  In one example, the immunoglobwdin, antibody or antigen binding fragment
binds to IL-3Ra in such a manner that it is capable of inducing an effector function, such as, ADCC.
In one example, the immunoglolhtexmefikadyasantigen dineingefragmeni bekindsimaoeaitope
within IL-3Ra that permits,ii:ter idh eeaaffrcten funelian. sieh-as MeGost gdib@pother example, the
immunoglobulin, antibody or antigen binding fragment is capable of binding to IL-3Ra on a cell in a
mammal to thereby inducgan gffegigrfunction, such as ADCC. 10For example, the immunoglobulin,

antibody or antigen binding fraﬁ[ﬁ%ﬁ} rﬁﬂ%&ﬂ&nggwﬂlhooﬂarﬁﬁ@d%ﬁhl% ﬁﬁEﬁ@&ﬁeosfePe&RJéﬁ%ﬁ‘dﬁ'me
sufficient to induce an eff%Etﬁ{Ofcurh jon,, sucﬁ»c% £ me ,[ tﬁ)a ar%pngm Sl WuI|n ‘ﬁr antibody
is not internalized too quic II}{ totg‘e{mlﬁ:l ¢b0c()i ancp ham 15‘]1 \Elziryd, orin ﬁ detl eﬂce

% fface of the
cell in a manner permlttlng Qi inmur I(I)arnce %Iﬂ%eto alH or e re Gn the
imtnunoglobulin, antlbodJIB?l%cf %E‘l‘ Hin ﬁ‘@o % Afeffed ‘Pﬂﬁc?ﬂgf?r 8 Yas ADCC.
For example, the Fe'fbgidH8t théfiotanatidhid ﬁmma&gﬁw%&ﬁgaﬂnﬁm&rr@mamvgﬂtwéeéxposed in
such a manner when the %SW&%ﬂthﬂt%@W@ﬁ rigEnsBihding fragment is bound to the
IL-3Ra that is capable of interacting with a Fe receptor (e.g., a Fc7R) on an immune effector cell. In
the context of the presentdigedigsre, the term "immune effector cell" shall be understood to mean any
cell that expresses a Fe receptdr amdeaaipis, capaivierotlabiviy as clelictdedHietsiit isdoolingl tbyyDCC or
ADCP. In one 25exaMples:tiepimimumneapfiestpr cell maihiitgdlDRs &ech ohther abavevpazblgraphs
relating to effector functiorgiofisatstrinedhegliobulin, antibody or antigen binding fragment shall be taken
to apply mulatis mulandis to inslugislg, € Garmafogkanniple, therimiunagiatknrantibadytoantigen
binding fragment is boundri® HeJgiss3RaRniiensufagriafthr cellinal 30MAONRIPeMiitg
complement component Gekgdadind $e@ aonstant 1egiRip ey eaiommin thadpunuroghabidin, antibody
or antigen binding f@gm%ﬂﬁﬂe@@l% G variabit %ﬁmels‘ouﬁ*l@qﬁ&my&%@@#agh@ seofifppdy or
antigen binding fragmentmmﬁlgmwaﬁ'%@a&@ Reahieyeh beliRatdiintqn sgalpne
example, the level of effeﬁgr fungtiqp.ind %b%ghgnﬁggl(ﬁya&gs@gﬁ orhgev};egllgg 'ﬁn‘?ﬁ'@%@‘&ed relative
to a wild-type constant re on.or Fcecgcf:'(gloq o | anil %CE(%%&N\@I -t)épglfé)e NSIRPL rediop.or Fe

region of an IgG3 antibo mo c1d S 09 con ga&% (gz; reglon s modified to
increase 40the level of ef egcto unc at %? mcfldgcmF?C mbgf are t(r affltreglon or Fe
N Ievg Y

region without the madification. %80?1 ?nola nasnclza Y dt the %1%%%1 of the

secondary structural levePRHFSIEAR RS 1%[?3‘/‘%@38% FRY S PR SPTE G SRS SSSHRR SFIHB constant
region or Fe region.  THE SKilfBR2daresdse WHlPA ppratlabastHat b iBatd P puEtob HGHc BN Hhay be
manifested in any of a nuftBEREXWEFECHdP 8%Etple as a greater level of effect, a 5 more sustained
effect or a faster rate of effect. In qmgEEMspha, %lﬁé’%@’}tpﬁﬁ@ﬁ%il%ﬁfﬁﬁ?m@l@%ﬁmﬁ’ HedisdyVor antigen
binding fragnent has’6r digpaysizs efffstorsfursttionithaeinelrads Eitidouy-de pemee rangéldnediated
cytotoxicity (ADCC). In oriéptxathp|icth& comstaist region moRearsigioaccbmprisesone.gr, More
more or 3 or more or 4 or more of 5 or more or 10 or more or 15 or more. In one
example, the FRs comprise no more than 30 amino acid substitutions, e.g., no
more than 20 amino acid substitutions compared to the human FRs.
35 In one example, an antibody of the disclosure comprises a Vi and/or a Vi,
comprising CDRs as set forth herein and FRs from a non-human primate antibody,
i.e., the antibody is Synhumanized, e.g., as described in W02007/019620.
In one example, an antibody of the disclosure is a composite antibody, e.g.,
as described in W02006/082406.
40 One exemplary antibody of the disclosure is a humanized antibody, e.g., as
defined herein. Exemplary humanized antibodies are described herein. In one
example, the humanized antibody has been affinity matured. In one example, the

immurtoglobulin, antlbody or an ragmen 1 oun



10 amino acid modifications that increase its ability to induce enhanced effector function. In one
example, the constant region or Fe region binds with greater affinity to one or more FcyRs. In one
example, the constant region or Fe region has an affinity for an FcyR that is more than 1-fold greater
than that of a wild-type constant region or Fe region or more than 5-fold greater than that of a wild-type
15 constant region or Fe region or between 5-fold and 30Qdold greater than that of a wild-type
constant region or Fc region. In one example, the constant region or Fe region comprises at least one
amino acid substitution ahanp@sii@anseiasieaniiemsthe group consisting of 230, 233, 234, 235, 239,
240, 243, 264, 266, 272, Y4, 29D céhfridd8, 302, 318, 324, 325, 326, 328, 330, 332, and 335,

numbered 20 according to theELT, ingRx Qfnkabak E[rg G&gg@m@@ IH@Ememtjggjgﬁbggeﬁe region

comprise at least one amj 'ge%{pgi%ﬂgrh@ ﬁghe group consisting of: P230A, E233D,
L234E, L234Y, L234%, L235 23;@&%%%% 12 Sg(%%g 220U 3%8 neadf s V2401
V240M, F243L, V2641, V 64T,qV2C %% OK?§4T J274E, K 74R 274L, K274Y, 25
F275W, N276L, Y278T, V3021 ‘E% ios

5 6T, L328M, L328l,
13280, L328D, 1328V, L3281 A330 %E fé&%&%’g 1}?@‘&“%@@?&%@@ g T335R,
and T335Y, numbered af’ ral Poe[qet in InBhe example, the constant reglon or Fe
region comprises amino atid Subsfititidhs'Selected from the group consisting of V2641, 30
F243LN2641, L328M 1332F, D326 B SemRyb i prsausacossgRil 3R Iy e ferpecded
S$2390Q/1332E, S239E, ABBaYmasssst (g SEBND3580/1332E, V264T, V2401, V2661, S239D,
S239D/1332D, S239D11332E, 82395/I3820mersony 19895 S dothin 8RB0 S¥B e e1 3needed
S239E/1332Q, S239N/1332D¢828a1set fD3B AESIK2 HON3BIDA330Y/1332E, V2641A3301/1332E,
A330L/1332E, 35 V2641/A3300_11BSPIR 3L a8HFisin234 Yeque®41set 286D in_388SIN 285Y7 (2351,
S239T, V240M, V261Y, A336Mkd M325Tnt828DAGBRESABIBWAIBLE, L3281/1332E, L328111332E,
S239EN264P1332E, S239Q/V26ds/1dBAEN the art will appreciate that immunoglobulins or antibodies
S239E/V2641/A330Y/1332thSE&SAMASBRNY1h 332 M oI ABMNA IB0 Yi@B2Esequences not naturally
S239D/A330L/1332E,S239MA3 30kihd 33 MafAISASB Al 3821 o A SRS I UERABA/1332E,
S239N/S298A/1332E, S239DMRoAMERBL B rd ARV EEATESA AR B 3RE BRBP NGRS
OL/1332E, S23913/3332R{AiR31 Qe P 2304015 33RAMERAIRY 1333 9/E 8502 Yook 6ok, 402 4 K274R,

AL Ky, STl Naelvia T, 92& o AP RASRASAROLS26T.
T335D,T335R, T335Y,V2404) %1%&%?1%’ 332E,12341

SZ39D/A3301/1332E/L235([]) %239D/

S239D/A330Y/4332EN264T szé ‘%%1]}4%#‘5 t3°§ r—_‘*n thﬁ %%2'&?6?/%‘:?3&?23%% /@Lﬁé bp

numbered accordin go thebé‘}j 4 rh n or Fc region
binds to ECTRITTa more culafmﬂyat Z%rtS gﬂ?R%lilﬁt“IEloPeia I 0§8 %slfa it Féla ﬁﬂ% region
comprises at least one arfitiS HRIY SHSHHIN at a position selected from the group consisting of: 234,
235, 239, 240, 264, 296, 330, BAF'1%%8, AlintBEE1 PhC 5 ¢hes EE?‘H?&E%P@FKBba{ "9n one
example, the constant reiSHOHE ARSI PEGHEIIRS dEnieddasmemBoation g derns apdinds shesiected
from the group consisting!éfe1Po3HY gbmmatura 3ginosEabP&obEr dr3oNycSIFoR PUBUOAT \V240M,
V2641, V264Y, 12960, ABdmepAadaonthadand thasgept anglide83E, numbered according to the EU
index of Kabat. For example, thecophsyantiredionatiaoidee badion teampnis¢kermefind theiprsattstitutions
selected from the group ctirgistinguefdda32E iVPEIdI1332E, S239E/1332E, S239Q/1332E, 1296Q,
A330L, A330Y, 4332D, S239D, S239D/I1332E, A3301111332E, V26441A3301/4332E, A330E11332E,
V2644/A330L14332E, L2341, L2344 L2351, V240A, V240M, V264Y, A330Il, S239D/A330L/1332E,
S239D/S298A/1332E, 20 S239N/S298A/1332E, S2390/V2641/1332E, S239D/V2641/S298A/1332E,
and S239D/V2641A330L/1332E, numbered according to the EU index of Kabat.  In a further
example, the constant region or Fe region induces ADCC at a level greater than that mediated by a
wild-type constant region or Fe region. For example, the constant region or Fe region induces ADCC
at a level that is more 25 than 5-fold or between 5-fold and 1000-fold greater than that induced by a
wild-type constant region or Fe region. In one example, the constant region or Fe 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. Tn one example, the constant region or Fe
region comprises at least one amino acid substitutions selected from the group consisting of: P230A,
E233D, L234E, L234Y, L2341, L235D, L235S, 4235Y, L235I, S239D, S239E, S239N, S239Q, S239T,
V2401, V240M, F243L, V264l, V264T, V264Y, V2661, E272Y, K274T, K274E, K274R, K274L, K2741,
35 F275W, N2764, 1278T, V3024, E318R, S324D, S3244, S324V, N325T, K3261, K326T, L3281\4,
L3284 L328Q, L328D, L328V, L328T, A330Y, A330L, A3301, 13320, 1332E, 1332N, 1332Q, 13350,
T335R, and T335Y, numbered according to the EU index of Kabat. In one example, the constant
region or Fe region comprises amino acid substitutions selected from the group consisting of V264I, 40

F243L/V2641, E328M, 1332E, E328M/1332E, V264411332E, S298A/11332E, S239E/4332E,
C2200)/12R2R2F <P220FE ARRNDY ARR2D | R2291/12R22F AR292N/ARRP2E \/2GRAT /2401 \/?2AR1 <220D



33 S239D/1332Q, S239E/13321J, S239E/1332N, S239E/1332Q, S239N/1332D, S2391\111332E,
S2390Q11332D, .A330Y/1332E, V2641/A330Y/1332E, A330L/T332E, V26411A330L/1332E, L234E,
L234Y, L2341, L235D, L235S, L235Y, L235l, S239T, V240M, V264Y, A3301, N325T, L328D11332E,
L328V/T332E, 51,328T/1332E,L328171332E,S239EN2641/1332E,S239QN264171332E,
S239E/V2641/A33011332E,S239D/A330Y/1332E,S239N3A330Y/T332E,
S239D/A330L/1332E,S239N/A330L/1332E,V2641/$298A/1332E,
S239D/S298A/1332E,S239bSE 98AhbRsy InhdRDMA @l deh IolimeIrd 3REMY 2RALT S298A/1332E,

S239D/V2641/A330L13]
K274E, K274R, K274L,

BREmMS23913/1332E/A3
K274Y, F275W, N276L

30k 10 HRFOASHOZ 30A
N@./8T, V3021, E318H

TEAR R332 IR 62
R, S324D, S3241, S324

, K274T,
1V,

K3261, K326T, T335D,

335K, 1335Y, V2401

620061, SZ239D/A330Y

1332EL 2341,

S239D/A3301/1332E/L

350 ,3%539 D7A330Y/13]

a

O4-4-A2D22IN\L]1F- DD

Sf 2401,

TV ZaYaYaS ud

6T,

S239D/A330Y/1332EN264T, 3
numbered according to I}héegéié.m X ; 1

comprises the following LS AR substitutionts S239D/332En according-to-the El
of Kabat. This constant rc@ﬁﬁ%@x&r region has dBout 14 fold increase i|113af'finity for EcMUlla g
to a wild-type constant reé;i%ﬁ@?@@&@gi@ﬁv&ﬁw aput 3.3 20 increased ability to induce ADCC
compared to a wild-type cdttanthregionstnHegegioafuiesolécdxample, 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 séquengdhadt fetmdmetween residues 234-450 of SEQ ID NO: 11. 25In one
example, the constant regiep/@Dbadiegiamedmprises the following amino acid substitutions
S239D/A330L/1332E, numbered aceereiagiRdhenEldinslexiafikabagmbhisocansianmbd@gientay Fe region
has about 138 fold increaggciosaffinity for FepHgecompangr-tR@anildatypedssonsiaiok regioner Fe
region and about 323 incraaagMd ALY (RN ACRAPLERAMARKRE0 A WilthtyPs cRRIABIAR region or
Fe region. In one exggnple,thsicanstenLICHINpGANPERES SRBAUREGA SeLIpHhhelwaemigsjdues

121-450 (inclusive) of SEQ ID NO: 12, In.ane: %glm%gy'the Fe region comprises a sequence set forth
between residues 234-450 of SEQ ID NO: 12. Additional amino acid substitutions that increase
ability of a Fe region to %i?{g ce ?;'ng Otglre ;u?ec%;'obrg Cgierse known in the art and/or described, for example,
in US6737056 or US7317061°“ in'6ne ex?mpqe, fie &cho %Iat'on of the cgns&ar]t region or Fe
region is altered to increase its, élb?ﬁ@etc?}?alaﬁfs SRHARERY %Fﬁec r fane |toﬂf fnethll'gcrosdlard ® native

. . o ’h as
antibodies produced'By nfaMRHih é@?ﬁf R SRR R T PRRCHEE PHHISARARSYC
oligosaccharide that is genetaflgaibrdipd/hy AR h kil 8 RhBH9dt the CH2 domain of the
constant region or Fe region. The StigfBRScEHRheR i &y TACII GRS HAFE REYRER dmannose,
N-acetyl glucosarnine (G bR pacBapghnsettsechaidcsiantsitgdhastiveinss\afroserattach¥ to a
GIcNAc in the "stem" of thérahiesridykotieunpitehaidefatint igialuTrsperpiehaphad, \bongtant
regions or Fe regionglaccordingoigpind qsrelzentadisciosigrecomprisevacarbbivpd raé whauotutie that lacks
fitcose attached (directly dfintimecpiylypepadelctaiediods icea, thef Bié-ethregiolynisptafudesy katéuth Such
variants may have an impnosecbabilityitg sidlice ADECE aWMethdda:forqpubtiudingrefivatigpiatieasantibodies
include, expressing the insuaopinkulintReanthotly indvgeidibetircapa e ahexpiepsigchain
a-1,6-fucosyltransferase (rUi8y(eagd, @s e@s6E kegivnY UMaABe fIRPeitiRt daiBiotechnaiBioengineer,
87: 614-622, 2004), exprespagid@dpmynegiehulinu 1OReUPady dnmerlis gxarmsasing a small
interfering RNA against FUTS (g giatRgyJeseriRedetriey] &t alpaBioteshiiiGis Bivenginassy 88: 901-908,
2004), expressing the immugaglobulin.grAatkhedw el IR IRGARARIA Cl@MIfSING granasine

diphosphate (GDP)-manngg eﬂ’@ﬂﬁﬂg@f&ﬁ%ﬁle&%MB)o@tﬂndﬁ% descrlpd irkandaah@in dan
Blotechnol., 130: 300-310, 2 O7)C.e'lq1§ élrae]?ef&li 5e also15contemplates the use of
of fuc

iscl
immunoglobulins hagwg are rﬁeceé e g%%létlon, e.g., produced using a cell line modified to
rase TIT (GnT-10) (e.g., as described in Umana et al.,

express [3-0,4)-N-acetylg%|§§s é%)/};tr n%fe )
Nat. BiotechnoL, 17: 176-X88¢ ]Z,Y S6né egf’%%'iés, an immunoglobulin or antibody according to the
The skilled artisan will be aware that scFvs comprise Vg and V| Tegions in

resent
P a single polypeptide chain and a polypeptide linker between the Vi and V;, which
enables the scFv to form the desired structure for antigen binding (i.e., for the Vg
and Vy of the single polypeptide chain to associate with one another to form a Fv).
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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 FUTS8. 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,
W02008/129058; Recombinant protein production in avian&EBXTIT) cells, WO 2008/142124).
Immunoglobulins useful in the methods of the present disclosure also include those with bisected
oligosaccharides, e.g., in péhickammianiennaeyt adhpligesacekardefalbahsshtadbercanstanitregion or
Fe region is bisected by GiaN4¢),Buiab srvoeinegloRulinsdaykaverredweed fucosylation and/or
improved ADCC function. Examples:Qf sugttigsmunqolebulin.ace. dessriRedasifed pS6662684 and
US20050123546. Immungglepuligsith atigast ansgalagieseirgsigaiindeligpsacahatige 35
attached to the constant ragon o & aa%&a&mém%mgﬁ}ﬁﬁe e noglphyins may have

improved CDC function. Such mmunto f) g ins adqtoj 20,8 Hie (3% (a
W01999/22764. Non- I|r€)|t|n exam&i 5'of ?rfa]mul msnt aitros qg:éné% r??:ees a?mirslcof ADCC
0

activity include: 40(i)an ant q ly Fr?k rlél}ncona 151 aln c m r| a seqn ce settorth in SEQ ID
NO: 11 and a light chain 88va:gr|s| eﬁc orfﬂp %@ég % EQ ii 05 rlilf%ody
comprising a heavy cha| E)tﬂv t&% Ve?n%rg TR | 6'16‘%?5 Y

comprising a sequerfe SBFII‘BFtrPﬂﬁhS\E_Eﬁ IISW@““ELS““Q{HB Ring' A &ﬂtﬂi’é‘éﬁnccﬁﬁprfélﬁj@s&rﬁéﬁ\}? chain
comprising a sequence sWﬁW%@@Q ID NO: 10 and a light chain comprising a sequence set forth
in SEQ ID NO: 13, wherein the Hsavietthhidizdeidtantifegronteanalieosylditaeric scivnaavdntafeous
antibody of the disclosurentigingdifeetsrantidhceHoesrere ADG abidtyccbriBrsad eomeEss chain
comprising a sequence s€iBrthniticE E@AbkN@iond dandibeldivrahain contiprisiy disdytsencdlset forth in
SEQ ID NO: 10 13. Iis discfissedblerkinp aftemadntinisteriggafisdhtdmndye ar iBhnalnerg., at least
7 or 8 or 11 or 17 or 22 or2tndryshaftercad mististratiosontbiaaniomifer dfiNKdeallsin &rmapiemalis
increased compared to omacifoieiebdd fiagnitum baabit NKieREh inctheton dimeriah préafesdiibed,
administration of the antilpegkadp{)ihe/srumbrn 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 sequenge Sejfertn i xELH NebAs.mhsreiR the heavy chain constant region is

afucosylated (e.g., as assesseqpn the spMe-daralies JmipistRIN:AAdRR N femwaRer of NK
cells in a mammal adm'”'ﬁ%%ﬁ?&t@’&?cﬂtﬁ ody that binds specifically to IL-3Ra chain and has a human

IgG | constant region (e. »as aisess kt)psee%1 erglt% Saggeescn 1stﬁast50@ . Methods for

determining the ability of a |mt1} lﬂ? Q}% bulin of ant £ to |n %I:E% tlon and known in the
art and/or descrlbedjr? d é'elﬁj %\tciat ﬁ% ﬁ) lca qls . {b%ient disclosure also
contemplates additional 111 |f|c %COI%BJ% %rﬂ elr%?o%rlo A 3BFoY p“lrOS hé |ﬁ1ﬁ?tﬁ10§lobulm or

antibody comprises one ?ﬁ% & in US4,676,9K0
(iv)  Fabs (eg, as described in EP19930302894).

Constant Regions
30 The present disclosure encompasses immunoglobulins and antibodies and
antigen binding fragments comprising a constant region of an antibody and/or a Fc
region of an antibody.
Sequences of constant regions and/or Fc regions useful for producing the
immunoglobulins, antibodies or antigen binding fragments of the present
35  disclosure may be obtained from a number of different sources. In some examples,
the constant region, Fc or portion thereof of the immunoglobulin, antibody or
antigen binding fragment is derived from a human antibody. The constant region,
Fc or portion thereof may be derived from any antibody class, including IgA, 1gM,
IgG, IgD, IgA and IgE, and any antibody isotype, including IgG1, 1gG2, IgG3 and
40  IgG4. In one example, the constant region or Fc is human isotype IgG1 or human
isotype IgG2 or human isotype IgG3 or a hybrid of any of the foregoing.



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 Fe region for the neonatal Fe
region (Fan). For 35 example, the constant region or Fe region has increased affinity for FCRn at
lower pH, e.g., about pH 6.0, to facilitate FelFcRn binding 49 an endosome. Tn one example, the
constant region or Fe region has increased affinity for Fan at about pH 6 compared to its affinity at
about pH 7.4, which facilitates theiedeiapre B consiantsrgionrertgonio dajaer tallauingecesllular
recycling. These amino agieb4Osmbstitutions asmpseiutionaste pdiog thechadidifesaf mmimpanoglobulin,
by reducing clearance frogp the:bieod,ictf 1 EXRBPIRBRING 6id eubriiutionsinglude iT2000Q
and/or M428L according ig¢hg F4hnumbeing systemelKrbah Additional qr.aliernasive amino acid
substitutions arc deseribegh,fof qyamlflh Yol R ?o ow el ApieS T Gf\mﬂasﬁ gmple of
the disclosure provides an js aImEe rlluc elch\m hat eé'u Epl[p r}oguo % 085 anH 6{? of the
dg 81% |nu uno or a

disclosure, inclusive of fra m{ang S an or an

Certain examples of nucl%gAa%l 59?);1@%0090 re§ [;uc eoc?acensequenc %orfh 1%f|n one or more of SEQ
e

ID NOS: 14-19, which respectively en s1-6 of |mtnunog:obulln or antibody of the

disclosure.  Other examplesléﬁlle el GG RS, P n?fc‘i‘@%ﬁ & SR At BRI R e or
more of SEQ ID NO&? 20f¥stion Wil gapigiiirdha s At ratbe ABCIAE ¢ Romologs that
encode a 15variant of an immunoglobulin or antibody of the disclosure, as hereinbeforc described.
Exemplary, nucleic acid heHestergEuietea at least 80% or 85%, such as at least 90% or 95% or 99%
nucleotide sequence identity wifiviéablisotateetinliciBic demuatobnibdasibely oicpiSEQNDHIYO0S:2-13.
Suitably, the nucleic acid 2@momiod gheldesl oot ehsodedanirptein dtaipriBingien rivatifieilatialie region
capable of binding specifioalete L8R partialNinplgiorasidhdtonivd | dgservayohybndizéotods BlatRd nucleic
acids of the disclosure unddk.Higth siriefffeneyficonditioms b& bnRatei ik oductininy Reeo rediftant
Expression In one exanfiplelyaRpmehinagdiodincarcantibody desadednibseindagsading o any
example is recombinant. mediateBY pray&@xanpircenlynasecempinantinmspunrelobytinatantibody of
the 30disclosure may be predyced by a method including the steps of (i) preparing an expression
construct which comgyises an isglatgd,puplaic AR dSRIPSHIG. MBIy HiRked f3:RRmEmore
regulatory nucleotide seqyences, (s ¢ ROMRGNHIRNGIRRING AhiANIoIMIR%. AByiRple host cell
with the 35expression Cogﬁ{{é’éﬁtbmdmg fragment capable of inducing effector function.
For the IgG class of antibodies, these effector functions are governed by
engagement of the Fc region with a family of receptors referred to as the Fcy
25  receptors (FcyRs) which are expressed on a variety of immune cells and/or with
complement, e.g., C1lq. Formation of the Fc/FcyR complex recruits these cells to
sites of bound antigen, typically resulting in signaling and subsequent immune
responses. Methods for optimizing the binding affinity of the FcyRs to the
antibody Fc region in order to enhance the effector functions, in particular to alter
30 the ADCC and/or CDC activity relative to the “parent” Fc region, are known to
persons skilled in the art. These methods can include modification of the Fc
region of the antibody to enhance its interaction with relevant Fc 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 IgG1 antibodies at the conserved Asn297 in
the Fc region.

In this regard, it will be appreciated that in some non-limiting examples,
enhancing effector function such as ADCC may be achieved by modification of an
immunoglobulin or antibody which has a normally glycosylated wild-type

40  constant domain, including alteration or removal of glycosylation (see for example
WO00/61739) and/or amino acid sequence mutations (see for example
WO2008036688).



(i) 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 Ovary (CHO) cellgg human embryonic kidney (HEK) cells, or
myeloma cells that do not otherwise produce immunoglobulin or antibody protein. Exemplaiy cells
used for expressing an irnmunaglehkuiamsantibphang] it GhaBlls, shysligediealis anbhii cells. The
cell may further compriseng @ MOoIRQanetichMutaliaas dndiofdelatinns thatfasilitate gxpsession of a
modified immunoglobulin graptibay-Oneaen-limiting example is a deletion of a gene encoding an
enzyme required for fucosylatiop gfan xREesRer iMMLIRAAALLHIR O AR UREY- URH & the
deleted gene encodes FUTG A cammsrciald & avallable,souics of Fhibe-delnied Grtksalls is
Biowa (Potelligentm cellsg. &Oa{swle’ the cells used for expression of an afucosylated
immunoglobulin or antibodly are FL Ogl-eqel%%d 191 eq%}lsﬁnsou%%a? Bailtljt\lfyizoi' PQtEH@%%E‘tTiM ﬁ:lells.
Molecular cloning techniques to ac]Pneve1 ﬁﬁ?gg nds e}ino%vn mf}he ar aﬁdpdeslcl: ea,ntd r%xample in
Ausubel et al., (editors), CORERAE BrotBaoi P 1B S carat BIdISHY "ErRana s in! ?ESé?gcf)lég and
Wiley-Interscience (19882 %ﬁﬁ&ﬁ?{&gﬁtlf dHEAH Present) or Sambrook el al., Molecular Cloning: A
Laboratory Manual, €bld Sprin§ H&18BPEaltsr dsmesedslinosgpodn fientigrieBrere Sast nd in vitro
amplification methods ard SRAtRLREW} thE-cistrUBE SHBFFOES SRYitRIt e ddeny & Mliiaths of
producing recombinant astsgaidunsteh Bl DG Kidwn il thexamp!sdbeirsnpiebdr sy  g8H3d1 01.
Following isolation, the nitheiceieriiaderatchiyéeasiniimdadGdobpreduester in an genetic construct or
expression vector for further clodingaaveiplificatiord dititme DN A)rowfeglexpressitboity aocealitigee system
or in cells. Thus, andther exdmpleghtheidisslodtreherdvithes @ genstib.conSthacethat compeses an 25
isolated nucleic acid of thpedistlogunéranahe néfcotomelie@biditionalmsele otigdensedeanges iiShitably, the
genetic construct is in theidonmafiobtilcompiinds genstie:comnpopefisnadtcaplatinics bacso@hage, a
cosmid, a yeast or bacterfahaédiciatichronmsomedasaigpie ihdndersipad nibemitufogostit. constructs
may be suitable for maintgnanee anenpieRagRtion eidhenisplatgioucieiaaciyl hasteniaorether 30
host cells, for man'prat'Q%HMﬂﬁgiQBﬁﬁﬂD%ﬂﬁ@M%ﬁ Y ANdiRL iR XPIRRRIP R Ahdhe ARgleic a?'d
or an encoded immunoglapylig gf,aRnERady:ahINRAISEIOS HE LG INRUrRARER PhN ARl FXPression,
the geneic construct is ap ERIESHON, CARSIHEL SHHRRN AR RYPLERSIR FASIHHE SomRagS the

nucleic acid of the disclosu. psrably JNKGA19, 9, 0L i AARALSSgSNCER I AN ogxpression

vector, such as a promoter o g reg| Iﬁtory sequenc |0%11Ilg,t§, r %get%gy A@&beo%neoggquence
a

. crzﬁ) 0,11%'{306 towichiti)éc L
may include, but are_pnot limited to, pro oter Seguences, or sighal sequences, ribosomal

binding sites, transcfi tioﬁﬁ?nsl[’a?’ttg GY8RRSAEES r§8qﬁ§ncesc,e ranslational start and termination
sequences, and enhancer or adtifatdt sEGuRMYEs PABEENS B AREIC tTESRPM I NG i&%0 be
taken in its broadest cont&%ﬂ?ﬁ%ﬁ@lbﬂe@fﬁ@%aﬁ{ﬁiﬁgﬁ%ﬁ&?@@édﬁ%ﬁ‘%%"f‘cé@‘@f £ §8A¥mic gene,
including the TATA box o' itiftitBrerstsdnindyrien (Dfeqlreerigirke i rnyaraebiioAr @8 4Hitiation,
with or without additional PegiiateRindembrgages & boyutiedhs Heabamighseyifarrceisthe apsetiption factor
binding sites, enhané@rs ardnsiiepmeitihgisamalasrcekpransisnt 6fla teudhdicoaciansant régivespbase to a
developmental and/or extegial stitheliusnomigiduizs wetdpdeificanimandmdingtregprasent codtext, the
term CDC.
In one example, the immunoglobulin, antibody or antigen binding fragment
is capable of inducing an enhanced level of effector function.
35 In one example, the level of effector function induced by the constant
region or Fc region is enhanced relative to a wild-type constant region or Fc region
of an IgGl antibody or a wild-type constant region or Fc region of an IgG3
antibody.
In another example, the constant region or Fc region is modified to increase

40  the level of effector function it is capable of inducing compared to the constant
region or Fc region without the modification. Such modifications can be at the



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 andlor temporal expression of said
nucleic acid. 10 As used herein, the term "operably linked;j0" 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 arexavajladielcldiendestor cermpRReitscaenesaaiicitar, tiubararngatdimited to,
one or more of the followipg:1asignal tdO:ERAURICE A REALARGEBNERTING ARiINMUNOoglobulin or
antibody (e.g., derived from thejpfQimatiandQuidet BssriNANe BRAREEILISMERtich REMRter, and a
transcription termination seguenee g siilgshaisrR Nl by awapsof sulahle sequeeses for
expression of an |mmyno@aggugalﬁg@gﬁgggg;{gsqgllggq)ggﬂggs include prokaryotic secretion signals

(e.g., pelB, alkaline phosphatasred 20 J)erlum hnaseélﬁ‘ or %%tlu%toali)ogu ntergg%m ”31- ye?.%t secretlon

sigials (e.g., invertase le deguafagor e agr or acl ospan eﬁ%c nctqorlpa malian Secretion

signals (e.g., herpes simp m romote E ein mammailan cefi€include
cytomegalovirus mmedw&e%g %/ g%gn (e #‘é URARe cf}r]\gl 8a>/ on factor | -a promoter 25
(EF1), small nuclear RNA prom3t&Ps fE i sn ?JCfH)Stae{ltrﬁ%%l?noﬁ 8\7ygé?{’aﬁ‘?rﬁp8ﬁﬁ% Sifitah virus 40
promoter (SV40), Rds séPEB%%ﬂﬂrﬁ?ﬁfﬁﬁ%{’érth%‘s“%}‘ireﬂ?ﬁe‘ﬁso%ﬁ]ﬂ&rﬁ%ﬁtdﬁﬁeeﬁl’é?ﬁ%‘leerff%ftabtln
promoter; hybrid regulatoR&lEtheft EBMPREIAG: d'e HAPsErharsiat/ IBEaCHRIptWidtel Gt grvater
immunoglobulin or antiboth/HBicTET & BetECTRgMME trevBRle. theatpipiest spgieeRil Faaraivmlian host
cell 30 lines are monkey kighfeniBwity lipicatr Bt dhan eontsyeshun d-fodgertepiracha Af 2 ¥884yphiuman
embryonic kidney line (293wta20B8etlostibetenedfonqechath SHdd spatsitactitt o abeibi thiemster
kidney cells (BHK, AIBCC@Starit ®gion Qhinesgdnamistercon ario tiedisl COBIO)d Eygaicathpnohotérs suitable
for expression in yeast celliistyph andantexginpbe F3Degiyedstoae k:selptiaticfromtihergrionprcimprising
Pichia pastoris, Saccharompeeyoegiedsiaecandii. panhe;dnabideaributasepootidimitedtta, the ADM
promoter, the GAL] prometefartg EatMidhiiy @mater, e ©l4WPhpronwten thesPHOS gromotenathe font
promoter, the RPR/ promoter, 0% the dl Bib pregiater. Meansdosiptrosiicing the isekatashbdrlgic acid or
expression construch0 EEU&BH@%‘J thehe Eﬂ&‘éﬁo@%‘aﬁ&f %Rﬁﬁ:sél%[ﬁéetff@@é%@t&f?t t#ag% skified in the
art. The technique used for.a.given £ell depgads,ontigknawasusaessulEciniaesMeans for
introducing recombinant Qﬁz&m@ Gells)| u%@zmrggy%tlg% 4319 iﬂg%fcﬁ%nfg eqd Y
DEAE-dextran, transfecti 3Jne ?@ SS g/9|1131{;94 Po\}%ﬁm’llﬁ gl MD, USA)
1a

and/or cellfectin (Gibco, 6}} A 7 g]f %&th@za/.Q rtlcle
bombard hasb - USA
a?nrgnggtrgtir:r:uc ??1 ng 2 LC r ce ?{r%g‘OL?%B ’o ant bo eCuIture)d in
a variety of media, depenlélgr% Torwl%él\éew elégé(a %:2’ éﬁaé@ Medid’d cﬁ:g’é)%am s FIO
(Sigma), Minimal Essentidd ((NFERMN 58 é%SRﬁ%ﬂie%é B ahde asedidomodified

Eagle's Medium 10 ((DM‘I*EM}E%@H%) e Kabitadfe 98¢ Grrtlsy %ﬁﬂ%@n%%ﬂ% M8 ulturing
other cell types discussedHepBifsHBIkhawith SePtHtims rsdead AR prowig consisting ofhbdtfor
purifying an immunodflobdid4 By ¥tidody3afeIknBAREin i@t 1383 and/ardéstiibed2987€IA32E, Where
an immunoglobulin or ant#388l/i338EcFROQIRE th 8 238didAT 03U P AtAAS FHIREs LREXIRESsion
systems can be first concEnérdated/ 2gihg E266im 3§22 HBB D protéid os e nH2ZaidMIfiddY, for
example, an Amicon or Vsltisara3Ballicose8FAR KR O rs B9 E/ B3N te 8289IHMIBAQr sEZFORABMEF may be
20 included in any of the Byyoin BieRsKQ/iBFIDIt RTate0lysis antbaniitiotios r@yAbeonciaded to
prevent the growth ofsadvepditiousscomiarpinamise, 1 33as imoyanogiolplinios sytibody prepared from
the cells can be purified usingy forexannple;iemexchange, Ryskoxyapatierchomatographyr,
hydrophobic interaction chgggﬁyg@phnggh@gggophggnggﬁb@@@ﬁlnwmwpgg@@hy 25
(e.g., protein A affinity Ch%%@@)}}é%ﬁ%?ﬁ‘ G ghramAlOGRARIIE OF ag¥6aMbinglRTR! the
foregoing. These methodgﬁ the art angz%ﬁ% gzﬁxample%WQA %)r Ed
Harlow and David L ? s 269\ Aﬁ?ﬂ%s A La%%tlg)%% Cold Sp@5 51%%& %}%)oratory,
fisa A% DAL

(1988). The skilled a ‘modified
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glutathione S-transferase (GST) tag. The resulting immunoglobulin or antlbody 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-nitrilotriacctic 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 40 cleavage site, such as for
Factor X" or Thrombin, which allow the relevant protease to partially digest the irminunoglobulin 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 5chromatographic
separation. Assaying Activity of an Immunoglobulin Imgpunoglobulins or antibodies of the
disclosure are readily screened for biological activity, e.g., as described below. 10 Binding Assays
One form of such an assapiswn artgery bigding ass®p, ery.s Bs0essriessin Bcrpes, (KB 8otein
purification: principles and pysistice;Third EditinnySpringasivedsn, 1394 pduciyemethodgenerally
involves labeling the immysagiobisiy k390 nkpody and contacting gwith, knsaeniizadantgen.
Following washing to ren@@@mﬁg@gggﬁgygﬁ protein, §aeyaMayhyatiabel apd, as a copgequence,
bound protein is detegtedsgéﬁ%wala92@1535&9%&%&@&@&9&@@3ﬁ@ﬁ@%@p&@m@d and the

antigen labeled. Panning-type SSays, ©.4., 8 ﬁ ns X exeOn %rl lr% N (315% %1%35“@%9 sed. 20
Determining Neutralization jﬂm tﬁan enp examgrr nﬁant an. uI|n or
antibody is capable of neu utralizin %% :illssessmg

n n C
example, the inimunoglo ﬂWo?Ogﬂﬁ‘b%l eveits” 4a32L9> d% ﬁﬁh %2?3“8??% nd/or a
heterodimer of IL-3RY cha&Ri4iaa 23k %H&ﬁﬁ‘ thia Extpl aa?fa?m@atag%oa&mﬁ%mve
binding assay using labelE§9L SPEAEHSY B PN ARIAD GG HRStitgioaxstAprd, Tigseldg ATO8Ra or an
extracellular 30 region thetesbifgsel to’ah-d 2étioh?8f b aitihoth? OF a>8e e xprEdRing24043R
immobilized and labeled M2\, tNendtoNidted Y39 idviibhbilixédPecépith dptHl ianthd3peEsence or
absence of a test immunaglobartia acartilgddyharddthelaned ifnbof boundiabeitketertdt Bgieduction in
the amount of bound fabehinftheqgresenoeofcheramtibedy crninimtinog ket chmmpahed goun the
absence of the 35 proteindmdicages’tBab e/ deuTiBADE S BIR/ 168 2t HQ/ IRt 620 Qragadits binding
of 1L-3 to IL-3R. By testingzsutipiEszbncsasyntioses oibtieap muasoyloiaaip) ormatingsiyyan €, 50 is
determined, i.e., a concentsatipn3gh thevpmiteis ibatyetucessthe amauntiof Hr-3vthanbindside]L-3R, or
an EC50 can be determingsk4se., a congepiration ghthe projginibat achievessbo%rog g 3m@ximum
inhibition of 40 binding of 4b33N& 1dg BfR aghievesh By, R immENogiabHI gL AMkadY 3 E, Ingnother
example, the imtnunoglohulig 9k apibosragdusesQrRIeYaRls &k e diatad Nisiamige release from
basophils. For example, low depsit, fi 4y qutqﬁe%%maﬁﬂ@g&a&%w&qﬁ 1115‘&&&?‘%5%"%'95 1L-3
and various concentratloqs olf the im q go Hll’ln grbantl %c%% ontrg1 lls o n georln
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assessed using a st
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level of histamine re r ase a ev§I PesE Rﬁ'g i @)@1? a &"EOH &Y i’ealL 3
signaling. In one example? éﬂ%ﬂ/&?@f%(ﬁfﬁ%ﬂr Cc‘3ﬁ1811allé‘o°’iﬁ|ﬁ’falﬂlm‘?um‘}g‘i%rﬁfﬂm r(?lglgﬂf?f) ty
concentration. An exemp%%ﬁh%%%ﬂ%ﬂé@é%%?ﬁ%ﬂng ?ﬁ@cﬁ'ﬁ%@ﬂ“ﬁ%éﬁﬁd@%@a@@@ﬂéﬁ%ﬁbed for
example, in Lopez et al, . ecapmPsising1of52 &y, §§9@34’1@~fn7é?u?ﬂ{érzéia?ﬁfﬁ@ﬁﬂéﬂmgﬁdmglobuIln
or antibody reduces or pré%n%gqgﬁgmé%at@@ piéfifelatior?of ftikértic BaH rre I3 1mmieedample,
TF-1 cells are culturédl witheuding-® drcGU-OSK fdrkebindnseffickamifsr thepemsastopgoliferating (e.g.,
24-48 hours). Cells are thagioukomgudies thielprésepcaohldcid aibdtvariossdemtsk itratibngofithe
immunoglobulin or antibocynsGangrof: A&k AreE 283 ot amtalciddYuiti2 de IPFADN0JoBuliRBYantibody
(positive control) or IL-3 (hegr;ise3oontsal) i &R 1ne)i k2 Sk e v agde S9ddnisitig A startdard
technique, e.g., 'H-thyrnidinedncorperatiomesn iErTenoglobuljnior7aptinorivhak peduce> prprevents
cell proliferation in ths presesve ’b7di-3vto7ateveblassihan Kreqpnsiive coniel istonsidered to
neutralize 1L-3 signaling.x326T, 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/I332E, S298A/I332E,
S239E/1332E, S239Q/1332E, S239E, A330Y, 1332D, 1.3281/1332E, L328Q/1332E,
V264T, V2401, V266l, S239D, S239D/1332D, S239D/I332E, S239D/I332N,



20Another assay for assessing 13L-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 1L-3
(optionally, with TFN-y) and various concentrations of the immunoglobulin or antibody. The 25amount
of secreted 1L-6 is then assessed, e.g., using an enzyme ffiked immunosorbent assay (ELISA).
Control cultures do not comprise immunoglobulin or antibody (positive control) or IL-3 (negative
control). An immunoglobwiirs am/a3tioodysthat eshoes IR Pravemnts ILls6 prasimpiongrstherpresence of
TL-3 to a level less than thgzpRaitve Gyl conaikeretiomeutsaliag RATiB33signaling: 32k, Other
methods for assessing newiralizaignah e 3iignaling:are contampiaias! by ibg present diacjosure.
Determining Effector Fungtiggr35hethods {%ﬁsegggg Aqgg@ctlggygy@g@wqﬁg{)gg% In one
example, the level of ADGG,RGHiVBAS aSsesseebising §z§aﬁvﬁglﬁ@§%ssamgweufm Jglease
assay or a 355 release a%%@é(%%ﬁﬁ!&ﬁ%%%%gssaﬁsgcﬁ) PRSI 'Ls ﬁ/ggw fiuid with one

or more of the recited corg ﬂﬁ &f e an

251 L §Eu icien GOMR dto be
taken up by the 40 cell. Igz %%g Sreleag 81%%?6 g pressm ?ﬁﬁﬂ %cultured
ith 35S-labeled methi f e Yofie lab 00 AtidE to b
Yxlcorporatidﬁr?to rr?eewlyl/og ST gﬁ{ @ﬁiﬁ‘g é§ &?g i r)n 357’@@ d pslat())se?\ce of
the |mmunoglobuI|n g%ﬁ)ﬁ‘{];fﬂ%} (ESERcE TR M <Fetthr Ié% IS, ral blood
mononuclear cells (PBMCE)2 AN &R STn¥3 ARt o bt sse §@4%L§6%ﬁﬁrﬁ3§ﬂﬁl 5 %@WI’ culture

medium is then detected, '@dén inEtédse m?%%rese\ﬁ%@@f’@ﬁ@ 5 imtdtiRaY 8BV 8F Adtibedy
compared to in the absen%@?i?ﬁﬁﬁ%ﬁm&j%hﬁﬂﬁdicates that the imrgHa BN B efddor function.
Exemplary publications diS¥199ing BEEBR Kov Hddessing tHEI8DeASTIADSEEIKGA6Ed by an and
immunoglobulin include HelSPOR 3 &Y a3 PGS 2 athiobae SaicduiBn 83h¢030:7R6 3f K986. and
Bruggcmann, et al., .L Exp. Meth dfe6ed:dile] 86 Todd87 .rdH@therassays danasse ssingitheitgvel of
ADCC induced by an imtadiag iehlibainaivibedydpatsde AGhikrherkadioaaiiie coiaxicity assay for
flow cytometry (CellTechnaiggy, M. Gl abl SA) RreEytad @ Ia{RveNH1avio ackive Oytetoxigityrassay
(Promega, WI, USA).  rAltamabvphr@tadditirngfy. Siiestordinationref agidmammagiabugn or 15
antibody is assesseq(py JRtRED G HiS B FRDe SO FARKEE eXFig: [ﬁ% o ASHRIHNE R
US7317091.  Clq bindipgigssays fay.alspibefauiad artio Goniimpdhat fnedmmungglighylin or
antbody is able to bind Clg gh ma ke e 19,APSPEEGATIRGTEN AGIVAlN, & D6 2552y

may be performed (see, for ex u g§ 3, 1996.
Determining NK cell Numbgrs COIPRHSdS sacﬁes“éleléfﬁé‘?ﬁ%?ﬁﬁeﬁé‘gFS%ad‘an%n%%r ggﬁ(b%o ies of the
disclosure can affecg&he numb?r of NK ceI S | a matmrt'nal Met ds for assessmg th ﬁSnumber of NK
cells in a mammal be appar(raln P THRERKIISE SRR reglopn Ne 6 éorrﬁﬁ? ol %Wlﬁgoaa‘r"ﬁﬁ*ﬁstratlon of
an immunoglobulin or ant‘?BB‘ER/ B t(‘:‘ltb‘glﬁrézt%?Q W&f’%@ g‘““ﬁ'ﬁ{fﬁ ﬁfﬁ‘?fﬂﬁlgntgrﬁ]?ﬁa@ such as a
non-human primate, e.g., BIEyRBRORuSTHS ARRYAS SSRGS SRHhEsREFLIY i BHBsiied Snd the
number of NK cells asseﬁgalﬂstgFﬂu%P&ééﬁééﬁé’cfﬂlét@&%we3@@&%&6%%@@0 ReRI¢UEREdcan be
detected based on expre88itih TROIFISBANIHET 58 E58/ OPREKCOMEiS A sTo (b BWCRIVEI of
expression) of CD2G&nd/egiGD3. Friegsercdmtenyecttiapigetin chesauimemerotdRIce ceardse
determined by comparingsto forthnbetvizen ofditkicsellbl it smipla0btaifER eRrINeP (€., Prionto
administration of the antikkaalyde, itmtignoglobulinprdbs Retgrarictngt AdfinibgtweerOptiduwral B3 440
dissociation constant (Kdpt8mB@sonatian. constant (Ka) or equilibrium constant (Ku) of a protein for
W-3Ra or an epitope thereof is Ag@irisminesinbhR&esebistanis it ancicarauboiglaulircat@stibody is, in
one 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),



40 example, measured by a radiolabelcd 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 43 IL-3Ra fused to an Fe region) in the presence of a titration
series of unlabeled TL-3Ra. Following washing to remove unbound 1L-3Rct, the amount of label is
determined. Affinity measurements can be determined by gtandard methodology for 5 antibody
reactions, for example, immunoassays, surface plasmon resonance (SPR) (Rich and Myszka Carr.
Opin. Biotechnol 11: :54, 2088ssEnglehigioneifaakyst. ab23ud&8utdR8 koiswharmahtii@taacalorimetry
(ITC) or other kinetic intergaoniassavsKORWMIBhHIRAHuhRNenexMB RIentie Consianirgitayneasured
by using surface p|asm0rbr19cr%§96§é1%€c@§§§g’5toetﬂe pelagk BiRgorgswia fﬁﬁsQ'%S%%ﬁm{éance
(BlAcore, Inc., Piscataway,Ndywith ipamanilizestdlraRandcAy soion gy el Lrxerenlarn SRR methods
are described in U57§29@%?eg?e§s5§m&mg@p%uy§éﬁa&a%%&%vm SSRYSHAYINtro
assays are available 0 asggss e ARIOLD gegdu%m%ugp%s% kgte? anu%nzhe%o udteregi;pees%l%g%ﬁee or

condition described hereln o exa mg uno r antl S assessed for its ability
nogiopulin T
to kill a cell, e.g., a cancer ¢ s% li')] uke %e n In

II, usm K mel—ﬂ\é §%
another example, immunécell 085 tra S%n(d?) % atigns rising ‘same
(e.g., PBMC) are cultured’iA'¢h 6{' 8?“:%”8? b?eﬁé% W (erel] 85%1 BPIBPRP@E WGhe an
inducer of those cell$thafBRaPs ik SeHisE e gresntig l?ée@e“@p teleBHGR < ShdAST immune
complexes). 25 The efficatyrthié M dhelg Bisanisy: diessayin teatilg e WLBase s Ehdition is
then assessed, e.g., by déwerifimimgRbulsy el ofiidys Et el HPEdn ol IR BEi LR IRHg an
ELISA. Alternatively or in &plfisidvateHERR)cnesiiist4mideb seepstidpMP 1 (e 4, Bb BsarbydinKaslaecretion
is assessed. A reduction in the |evetiofeaimplof thidse3 BdKINEdEOm pahedrssenthdisalysencelf 30
immunoglobulin or ahtibodyn{@npfthehpresericanfiiaglidotypeheang elradwendriogiobUfimosylantibody)
indicates that the immunagobulipreduastibodyiig: suitable delt treating thedisedse as condipioss.
Alternatively, or in additiop-thetlevetaficalt deathyisrassessedl AGHTCIEASE. &) sl dsatbds indicative of
an immunoglobulin or antieshs stitale: feikeatinig thel disgaseoncondition. 35 In Vivo Assays In
one example, the efficacy of aniigRuneaiabulinitieatiudiseassabcenRLiRNis RseRIFERMSINg an in
vivo assay. In one eé@mp&%c%%@@%réﬁ%%%%mmﬁ?o&%@f@ %nﬁﬁhﬁﬁdﬁ@&ﬁﬁ% 3FSEEBoAY iherapeutic
efficacy. For example, NQRISCIPimice r1¢ iradiaiathand Qeiionaivalreatedwith ani-GRlgs antibody

to deplete NK cells. Humap |eul ¢ cells (€.g., acute myeloid leukemia cells) and mouse or human
bone marrow stem cells 44 are mlnlgttler(ed t%ﬁae %celseFoyovq'ngl cell ? aft

eren

immunoglobulin or antlbodl}/ Jbsgx m|n| tF lfl Ic.ce s m({:lr ulatlon
4 e 1n ucm a c € 1ate ef ec ctlo

and/or bone marrow nd or Ses e emlc cellsin

circulation and/or bone m%m r?/’\?aﬁd Qrr]IV ﬁteglno:ge% |n0trh pereéje?‘lg('flé of' th8 anm odvao?mes
immunoglobulin compared i 3He Qégeﬁéeog’ll’fﬂ@bﬁf?oﬁﬂf@fiﬂﬂf%ﬁ%&ﬂ%lﬁp%@ﬁﬁ{@s W8rapeutic

efficacy. In another e@%é Y- ‘immunoglobulin or antibody is administered to a non-human

animal (e.g., a non-human prln{&’é‘}‘%fﬁﬁoﬁﬁ@qﬁu??ﬂfé]rllév@omﬁﬁh%rfg dePresgt pestsundlst
ba.sophils, in circulation ig'gddesetr Anth1 bisastedirdigiopeaharsicantisodip thdy ¢ dudaanipary
number/level of immifhe cdigssasdharidp Gtaghnd/de bhsophigtoregpelree tboprisian sdmipttsabion and/or
in a control mammal to whilchitfve Snamumnogiogabiviios maribodyrtliseddidyepatad midistempdois¢onsidered
suitable for treating thc dis&€¥se dmconditixamipicancthectexampieglitelieyvealrof &cyitaidine gsuoh as IFNu
is detected in the 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;



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 anipody that reduces IFNct production is
considered to be suitable for treating such conditions. Compositions Suitably, in compositions or
methods for administratiogipf the antibddy- 3RaA&HpHepegiabiultapatibedyjiemdranisnalithe
immunoglobulin or antibodydsioanaRineshyvith AdraraspHticallysarcaniable.aariaedilvenpand/or
excipient, as is understoogsin,the art. Accordingly, one example of the present disclosure provides a
pharmaceutical compositig, compyisingihe immnogiehulinan 20ihadyof the.disclasytacambined

with a pharmaceutically agegRIZR(8. CfH E'I%fa # Pé&&é%{‘é loh £XCIRIRE LB ANRIRCS £5ARIRIS, the
disclosure provides a kit clgmvﬁlrlsm Reavrrgﬁalggtlc 1}ﬁaccep Ie calrrlec{ diluent and/or excipient
u

suitable for combining or mlxmg wit t % fmunog ocp ﬁhlo(l%l;ztllosu(r%/ ror&o admhnlstrgltllon to the
mammal. In this example h DI%Cn;g y turther comp rlgg Ins légllogms or Use. 35in n‘(:;eener%rterms by
"carrier, diluent or ex0|p|en AL me§ y ? p ? fitierS BIRder, difient, eeﬁES % Libstance,
emulsifier, wetting agent, 3ok ush W%%BQW&’%FIEF@H%‘E&S% ¢y éﬁ/ é
administered to any SiHa\m Hal, &8 IS‘&‘WE‘H’&F?"DQ gﬁtﬁ“fﬂg‘;w?%gt paRedyHr b RSt fnginftration, a
variety of acceptable carrlgry, 7dﬂh%ﬁfslbr"&>l&ﬁ¥e7ﬁt§r KRGWA Aitehadayniisions %o terker £ PBF example
described in Remington' SOPlHEiPA ARSI getericd A muBKsHiRgeel N.J. USA, 1991). By way of
example only, the carrieréDdiluéhtsnambsicipiétitscatiayitb éha Bngejaetauifrot adgr@éﬁﬁrﬂﬁ@mafﬁbesugars
(e.g. sucrose, maltose, trehiaodes, glucose), starches, cellulose and its derivatives, malt, gelatine, talc,
calcium sulphate, oilsSinclusive it wegbtalofeNdilsslbyintnetioois @ndnsyerthleticanibndy @ngghyeerides,
lower alcohols, polyols, algikicadieinphoppkiate betfienedssofuitionsS Rgprizaidts19uaki aJigls siedium or
magnesium stearate, isotesiipisatine angh@yrogefdtaanvsiter. [IBoNexamplecitie arrtierdibent or
excipient is compatible witbaseinsuitaidle for.pamntesal administetiaudP asenteraimenagyisiration
includes any route of admipigtiatignihahis not through the alimentary canal. Non-limiting examples of
parenteral administragon dﬁﬁ'Udﬁlé'}iﬁﬁB%ﬂ&f&%QB ﬂﬂg&faﬁlﬂiﬁ?a@ﬂﬁﬂé@&eﬁfﬂ%ﬁw&}ﬁ @finistration
by injection includes intrayengsy N a1 laRa! JRFATUSEIAT ANH.SUREHIADRMT HISGHQD SAIRO

contemplated is delivery By a s%ﬁ%?tﬂ%rsﬂ%"dﬁmﬁdmfm‘rijﬁ% ? which may be delivered mtradermally,

intramuscularly and subcutane Fr exam n%

lobulin or anti S hODn ThaRs. D gl e
|mmunog obulin or antupo un l’enlsanad{‘l(%lnls ere rl? escrl e(ti (%O{,npoun or

%y t ¥1v anot

therapeutic treatmer}t us dlufor?reattln dideate oF concriltlon hOne examp he |mmunoglobuI|n or
antibody is admlnlste?ed p?lgr 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 compAef ﬁ%“ﬁléﬁ%‘ﬂﬁfﬁ?&%y compound, such as caboplatin, cisplatin,
cyclophosphamide, docetaxal, dBka¥aIRIHISHSTTHISISSpReRRlaRuSAdiana, Midiiedion ethotrexate,
paclitaxel, topotecan, V|néﬁ§ﬁﬁ@g@§1&mwnblastlne hi one example, the chemotherapy compound is
selected from the grétip consistiny Sfmideh dhe xateunb e gin ariebodin CAsmhiessdend RIbRIE
danombicin, cytarabinc, idaxabieinl snbsdianme nieit ayoleish dsphelfittes flindaratimeglohidwambucil and
combinations thereof. In ersxgkaniplenthenoghéutompeutithis aahsmsthecapyacomgonnd tised in 30
the treatment of acute leukgion apsiypekias o comprim relectecbirom dhetignoupraen distifihof
methotrexate, |-asparagingse Vioasisitnegibaxor uhiciryidanerukicisytnmRbisgoid arehigin For
mitoxantrone and coggbinatigiscthrs eofstant rbgionerexatinie hibemothescampoundrira shemetherapy
compound used in the tregimept abaauie lymplckiaskt IeukerRNayiSuUeR as«R GRIFLBAKNG Sglected from
35 th? group consisting Of TRaf tﬂ%%ta]ﬁ@@@@ﬁ%'F@%%lOYﬂ'ﬂ%'ﬁE?&SMHt@'%PF%FQJ MRigin and
combinations thereof 3 wﬁ{b%%é‘%%?ﬁﬁﬁ? AhESLEOMRAUNG;is 3.chemetierany sampound such
as azacytidne. i1 one RYAMRIGNE QUG SAPAUNG 5 ARIRCICHSRI! PRUPANG 3,40 cancer.
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example, the other compou n anti- |? ory compoun
ucmgc carance 1rrom



46 Alternatively, or additionally, the other compound is an immunosuppressant. Alternatively, or
additionally, the other compound is a corticosteroid, such as prednisone and/or prednisolonc.
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 compgund is azathioprine. Alternatively, or
additionally, the other compound is cyclophosphamide. Alternatively, or additionally, the other
compound is mycophenolate mpfeftiblAieanatively;drsapditieioalyindeiothescompatsndnst2gr.anti-CD20
antibody (e.g., 10 rituximaje RdifatmuakmbiRmatival b rafasaditiouatnadng athascempawnd is an

anti-CD22 antibody (e.g., £Rratbiineh) R leinaiielyr Sageitianaiboing fidwr compound is an
anti-TNF antibody (e.g., intliximab or adalirnumab or golimumab). Alternatively, or additionally, the
other compound is a QTLﬁuﬁgggggpist (e.0., abatacept CTLA4-Ig). Alternatively, or additionally, the
other 15 compound is an anti- IJ{ ntibo 1e 0 rhnaaISC or addi |onall}§0 t}g oth r.comp nd Is a

d
BLys antagonist, such as an nt| er exa ﬁ/ Or n& ey

re T
S an1 tl O a@ osure 1ncl SIVEe OFE 0%1
Administration For the preven lon reatm sea reon rre apse ok rebf the
vari an €] atlve the 1mm O 1n_or an
appropriate dosage of an acfi Cét enff %ﬂ immun Pn Qr an QP) f the disclosuyr 1% will
depend on the type of diseasc FTHE AR HiEWTEA 58&%?515%%%%9&%&8%@%&?% the
immunoglobulin or aHtiboby°R Qamﬂﬁ%{g%@f@ Devétd W%é‘?%?ﬁ%tﬁf?éyﬁﬁ}%g%gg%ﬂe@ﬂ@ therapy,
the patient's clinical histofSHBCEIGASE ey fhsibglettifin, and the discretion of the 25
attending physician. The partiélilsf grrsaijes rigivalsie, 3c&ds eRsBR IS¢ it wtderegatrishciiirtidbend on
the particular individual argetpraniiifidEQIS MNedicdt-Bistory as assessed by a physician. Typically, a
clinician will administer an imninobtolostin Wil aodtysadpicis nacchedithdoaciievabathendealsired result.
Methods of the preséft disclasuprd ancimsefuldobtimatingngiméyiaratiregdirc30uprevemtinghitfersymptoms
of diseases or conditions diseribtdmmal, or for improving the proposis of a mammal. Methods of the
present disclosure are also usekehiplagelayisg davaoponent vherpreversing dupasjman irdividual at
risk of developing lupus okatetBpse Iserepbinr administRiam«@f hadmmunaglabutinsertibodies
described herein, 35 normglidgsags:sMmOURSINAYVEROrEMaboutIDONGikEIYP 4R akeric1RQma/kg of
an individual's body W'%B%BE&%E’%Q&%@ BJélﬁchﬁ’iﬁﬁ%é @%ﬁﬁ@g%ﬁ'ﬂé‘«ﬁ&ﬁ@p@ﬁ%mbed
herein. For repeated admé@'lﬁﬂ&lﬂ@@&&ﬁ%ﬁﬁ%% ifiays or longer, depending on the severity of the

disease or disorder to be "eatﬁﬁcl‘éhce EE?&HEB% %@%‘5’7 %ﬁgl;?fﬂ%?dto“”&lhﬁeﬂe I8gSupRLessian of

symptoms is achieved. 4 L 10 Some exam elecglmm obulin or antibody Is administered at an
initial (or loading) dose of etween about mg)ﬁé Cbout§ mgrkg, such as from about Irng/kg to

about 10mg/kg, or a g) n? g bqut 3ing/kg or 4mg/kg or 47 5mWkg. The immunoglobulin or
antibody can then bé-ad inSter %1 ﬂﬂlalntenance dose of between about 0.0001mgckg to about
Img/kg, such as from ab out Img/kg, for example, from about 0.00Img/kg to about

Img/kg, such as about 0. 01mg/kb fBl%\b‘BﬁF]ﬁJr?g/I?ﬁ BrRsRiohul ot atRedE CIeERRSA e Bbout
0.1mg/kg, such as about BPEPHRTIREY OXeBEIKE I DAMg/kg or 0.05mg/kg. The maintenance doses
may be administered every 7-80 #aysf strplsomBveryesonbaipayantaogleiiper aveiydiofdkal or 12 or
13 or 14 or 15 days.3t sofirelexsnplebe thedigahbmogiebedimdrdingibediens edministered at a 10 dose
of between about 0.0001mglg to aliout 59mpgrisgcinascbetaiee rcaiboutt0 VDO Mgk tes about
50ing/kg, for example, between abdutad:00lokgekerid atbdistlddmgbpgratdy éxdedpie cbetwesmrabout
0.005mg/kg to about 30mg/kg, suckagdetmeenoabostq-0den@/kgdpralowt)20mg/kg. For example, the
immunoglobulin is administered at giglose ofrhefatap abeaui@almakguiasbadtlEimgiky, @dch as 15
from about 0.01mg/kg to about Imgikgrestighcassalrput 0.02mg/kg or 0.03mg/kg or 0.04mglg or

0.05mg/kg or 0.06mg/kg or 0.07mgfig or 0.08malk arB:09BM K0 AhRnbinl 90k 8r050:2eIKG O
0.3mg/kg or 0.4mg/kg or 0.5mwkg gf. @ Rmerkgnar 0.7mg/kg or 0.8mg/kg or 0.9mg/kg (e.g., without a

higher loading dose). In some exar@pjes nqgaﬁqg&qlgqg&en@;&ﬂqmﬁgg%ﬁ &aﬁﬁ‘&ﬁ(ﬂf'g’& days,
such as, 20 every 10-22 days, for gxample,e every 10-15 days, for example, every 10 or 11 or 12 or 13

orl4 ori15o0r16 or or 18 or 1%10r 20 otrazr]éc% ?¥I%muno E)Iemg[éec |le lé@c%globulln or
antibody is admlnlstered eveQéL}1 %XS r everé\g 14days or v > (;n r%gafﬁs the
immunoglobulin or antibody i8 a m|n sterédat %10 %1%%% of he ran MG 0 abou %Omg/kg,
such as from about Img/kayf d‘i’?}glkyﬁa%rcs ottt %rrlﬁ%ﬁf’ % my’RY' 8k 5mg/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 30 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 3556 days. In some examples, the
imrnunoglobulin 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 40 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 numper of NK cells in a 48 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 6@0Deci ) Uhar-fO¥amiteauumbero) Mtscallnaambe asseasrd (AEKMammal to
determine when to admingster sheflusfier-desaplitheimmuncgipbulie pianiseviAemasbely, 5 the
time to administer a furthggglgge of the immunoglobulin or antibody is determined by previous analysis
of a population or a model orgagis i {8JceANRBI MR BNMALE: ShaD38IHENOMAlgUsMARkey). Foi
example, the further dosceofdfi T mygRIPbUlin s AAMBIRIerRd Ahal/ AN 9&%@&@&%@&4 days or

17 days or 21 days or 22 da S %ne% ay%ons an olyge et1gﬁlg ﬁrg‘%“ Fta € ex res 10N O ar}nsoﬁme% xamples,
at the time of CommenCIn e a t e mamlgl% ISda mInI?ter e Im Z ulin ?r anti

t1 1s a
more than 7 consecutlve consecu Ive onse |ve S Qr COﬂ? ve da S.

In the case of a mammal fiat ﬁm%or% %fl&ém é?&ure Pk hoo) ?r%a%n eXRfe Iffnfléua%%gsulhnﬁ)rweek may
be administered. AlternatﬂPé rin a?&a‘?ﬁ%ﬂp 83 §ﬂg esé’g i EBPEECAY 1 another
example, for mamma FQ}&?H@T%OQHVQ&QG ‘étﬁq:ﬁgf'p ﬂ?élﬁr’ﬁtﬁlo(’bar B%f&*h%‘)“ﬂosﬁ?l}ﬁay@é split over
numerous days in one Wé‘éﬂn& 1ovBF fshiersds oo reRetiive Hads Aesaies rorRYsasRia: or
immunoglobulin or antiboeRfidy a5 FIET& ialeietiCHO epHpirehiny iR irvers erligsat havdsheen given one
or more administrations of the iM@HEABYIIPINE trbagReds adficsieyhesaenithaiukeyiobalihe & ¢linical
symptom of a disease or eghditionbedntbe axroitorad Ausubsldeinistfadionsof @rrienniiroegbbidin
according to the methods\ifltieelprddehigdisClosurelten Bescontinuaus driletdnmmittéeiged€iding, for
example, on 25 the recipisitdighysiolagicabeohgitient) vwhethatrthe purmposdotttie atministration is
therapeutic or prophylacticaand @ihasdeciarsi kepug tedidHedbpractitiprers oBbg admdsisiratvn of an
immunoglobulin or antiboglycromy e ssentialiy aauinto s avEr Adqvesslectedpesaeeiitimeror may be
in a series of spaced dosegoénaSithel g vafiesde welepment oha eenditier RQ Thespresent
disclosure includes thg follQuwinsh rN:liMitingLxamwees-UNessbimiting Examples Example 1.

Humanized antibodies A hum%ll%%grl@&g%ﬁthf%bﬁﬂﬁ§1§pfc‘r‘dlf'9§ill}{s@téﬂ~‘%b%ﬁ$b%ﬁﬁeﬁh'}’d” that 35

acts as an antagonist of T aciivity Was praducsdy khe L&}g@&sﬁ @'@agpqxrwfawog G by
grafting CDR sequences Pf an antagonisii ?{m |nefant| o mework

rex o 1nac9ﬁ] ¢ ssernormc
germlinc sequences selecte on, t aS| ca structur o t e ce tor CDRs
s sure i
in accordance with t proc &0 an e Q—P dfé ?? eefl es referred
to 40 as superhumaglzalﬁ%aw%T S ok as ¢6n u% garﬁsmg?ﬂ% %{n{nSody | lté sa n%ﬁ This
approach then compares S[??é‘eéﬁh rUIGS B 858K AGF ERTED By EifATh ek Qro“fofﬂgr%ﬁ%ﬂl:é“framework
gennline acceptor sequerfCBE A IR H8 GRS REbaRIGt SEqUt ¥ tetbRERIA AgHeat
correlation of CDR residuéOmowaeat a5 Hal Jrdssinoddadhs 1k ARLiT AN et pisy Requkle with a
lower level of CDR correléﬂdﬁ%&@%@ﬁa@téd’mpﬁ@wgtﬂflH’@ Haliah s by begatainedtiiditirely
human variable fram@workosle geléhcionsaresisiar the haaabintatioANd piesbaglozhodier thie affinity
for TL-3Ra was decreaseekpemiparediwithdlie pereptah mneridal antiboaglobuliiffirninymdiimization was
employed using a ribosonisciispiaybabepumutagefidsis pribceps(Hopsidasetiatc@AKBistechnot 7,
18, 2007) conducted usingk e ssutibasyuin. Si8chiy fdrmrapic am etiothic napase thatikidingdaffinity of
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

ody on no



10 the humanized antibody. An affinity optimized scFy was produced that when converted to an IgGl
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
VIl and VT, 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 parentygurine monoclonal antibody. There affinity
optimized antibody is referred to herein as CSL362.  Fc engineered derivatives of the humanized
affinity optimized antibodyna@mgrising sheilight angibeavechair vrirble regieps-efihemratihody and a
hybrid 20 19GiagG2 consigjitalemaimwitpihie thraesammino saeid sibstitvtioasshedeky Adsekd332E
(referred to herein as CSL.362X2h Qo Withcihie fv@ aing ReidbkstituticnpmdrdRil33 2k dhalerred to
herein as CSL362X1) wetgRiRAUCed Y, SXRIBSSIRR A 2 ARPrARTALE MRGA I EHOH.Crlls: the
positions of the identified. %&ﬁ&@ml@eﬁs@%s@ t%ndgsynﬂym?&mﬁxxﬁt%ﬁew@m&gméﬁ%verS'On of

humanized affinity optimizeg amderwa¥w o co”}ar% 9GS %‘&t‘é‘ 2 ces A8 &Pg tedi
expression of an approprlatggl t@r in rﬁ mm&t% ?e s 10 a; teI g&:nta eIIs)

t
(referred to herein as cstS 1 IS OPg erm |on

th m n an eX e Slon
Kinetics:  To analyze ! 0di&sPEUrfate s%%ﬁ % nance (Bjaco c S were
performed na captue o Lpdbodt f&péﬁiﬁl?ﬂﬁ%fﬂh%‘@%{ﬁfeé%r%ﬁfﬂ?a# Sl %fég Fo

specific antibody (Al human G’tﬁaflﬁ’ﬂtlllqliﬂﬁaﬁmf F‘% 4 desdRsEY (PoNARBg&ne Cat No.
H10500) or anti mouse FEEPEEHiELHTBARN ({‘J‘éfé?é%cﬂ‘fl%rrfﬁ?tl} REGESTEANL A dgrivctsisr 44y s
515-005-071) were chemfealfylisdrhotitipednsista CM-5 sensor surface using standard amine coupling
chemistry) and used to capturetlaeytrigtrredpn soligtiven Solelblernaradable.-BRa doneeivaeihjected
over captured antibody atgvegidlsivdnderaticnst Resiodnsemoverasintfabte®@ fromghosefrdm a
reference flow cell inlfvhichqaatisodycyvascn et aeptg redmbunoghbnliser tiedialy identicalyd T reference
subtracted responses 50theeigfthesisubiradted fhorvithearesphmses étanem, blaptinjectiand a The final
corrected responses wererdittetptising foidine ssqirgeessienkolal model dasodhingd ot kinteties,
including a term for massstq@rspRrtiiMitaianod he Rimaxviabaowids. fitedhlaeallyisgtnaceaumiktor slight
deviations in the level of SafiRody:qapistied saAssesiationdateka), dissociationdaigdish.and
equilibrium dissociatign CB&%&HE&!@O)IWGV& q@&?%@ﬂ@@nﬁ%ﬁ@&@'% Wele Qéb%%ﬁds%hgs?&@é”’" for 180
seconds  Soluble IL-3Rgf was injsgted for, 10, minytes,and g@m@ WRR M OPIRGHh{AL30
minutes. 10Soluble 1L-3Ra.Was, inies ?fjeﬁt ge e@%x %§ ?rogl&g 20 and 40nM, Wlth 2.5and 5nMin

duplicate  Regeneration was peric rlme i m eachc cle w ma?han ce'ﬁs |cw |0(%nne o ovirus
100mM1-131)04 The assaI\X wgst 8I %&é\‘i}é ?%E f?lnetl S: Vs, soluble

human IL-3Ru WaS r@] abIY 8m0 cr uman ongation ?ac?o
ec?tm cf

! sur sin stan d ami ne coupllng
chemistry, and scFvs we |ous cor?c?—:n?rtgﬁo @e 0(\E/)\/ Sm oa flom those
from a 20 reference rowagﬂl?ﬁemeWﬁfl%‘ﬁiuo\%?glﬁtﬁf [ %MB%S%WHW§%?%{&§|dent|cally

The reference subtracted4@§k96H'E%W@Fé%ﬁeﬂ%%%oqéﬁtﬁoﬂﬁofﬂ%t%gﬁgﬂ@e@%‘@?ﬁ% Bl injection.

comprising a CMV enhancer/ B-actin promoter or an immunoglobulin or antibody
promoter or active fragment thereof. 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,

O1Crs can



The final corrected responses were fitted using non-linear regression to a model describing 1:1
kinetics, including a term for mass transport limitation. 25The Rmax value was fitted globally, and
association rate (ka), dissociation rate (kd) and equilibrium dissociation constant (KD) 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 40, with IOnlVI in 30duplicate
Regeneration was performed after each cycle with a 30 second injection of 100mM H3PO4, 1M NaC1
and a 15 second injectionef&mM hakdidd Therssaywas cendutiathaid2idd Borpibadysaad scFv
affinities are tabulated belgupinuiablepbdabitme: Giaityvissosiatioparanstantsiof anisodes and
scFvs Antibody KD (M) pyrenjal prainedal (1ORK-9.4xAQ4 chimesiedeiin obRarepiabpariine mAb)
(human IgGI) -1.0x1019 Sypeshmanizes ARG DrilodseRhARPac s DR SRgHBupanized
mAb scFv -1.4x1e C%LS%qu}\;}/ t%gﬁ(ilgo%ggt%h?éﬁsz (119Gi)

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




-7.8x101 CSL362B -4.3x10-1 Example 3: NK Cell Levels Following Administration of Humanized or
Chimeric Antibodies Naive monkeys (non-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 43 703) 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 shquavipdigtereshéhaghmisristhadie xof de Sihahebid, residhied év amdniialgepletion of
NK cells, e.g., about 6 hogrsdallawingratyninisty atio M RerAUBS 6f Moag/keand8ymg/ke this level
had exceeded the level obgerygreR5QsIQiRNMIRIRIEBEPBY 2lReULS dayis.afisradminisation and
remained elevated until afl3lgas ltogghgr&g q%yls&ftggggqnﬂﬁrqgg%@}l|B%@sg})rgﬁggeﬂgmber of NK

cells was also observed afthe | 9198: a0 on. In contrast to the results described in the previous
paragaph, administration of CSL 6 B resulted in depletion of NK cells, however the NK cell numbers
did not subsequently exc%ed the %ct b to ad rLs}ratlon 20(Figure 1B).  Repeat
administration of the chimeric a]rﬁ g@@ Ltagi%elthe number. f NK ¢ (L detected in
circulation (Figure 1C). %ygll':okﬁ r? %r aﬂf 13/ HOP SRS AHE S e% A THE Présence of
NK 25Cells ~ Human P@Rf?%cﬁﬁ)raﬁklgeﬁsgvférgefgﬂt’ﬁfje@ 'Od incubated with TF-1 cells in the
presence of various I:Q)ncentratlons of CSL362X1. Effector Cells (E; PBMC) and Target cells (T; TF-1
cells) were combined to J2BM&A%30 of 50:1 (E: T Ratio) or in the case where purified INK cells were
used as effectors the ratio was 90261 Cleiiq} $id apas nmeritigss RIsIELATDH Syt TexgEd in
Non-Radioactive Cytotoxiegpeit{Prorpiea)uSisatifie pyattisnsndatenifnethipy Heetifol dwiligeealculation:
Specific Lysis = [Sample Vydig- Spbntahisbustisgthis]fhaxitnahtyses labpinatthee oushydigiukin 00%.
35Maximal Lysis wasSevatuatetiody adddvot ik xtranfMhtoeiined comgantratbewafdvwesBingwy).
Spontaneous Lysis was thatavhictnepetifiedoimivetisenitithecelisoatoné abol Aly), 852 condeguehozyn in
Figure 2A, lysis of TF-1 celisnaggutsadiinithetpresenceunicPBMasnanskisbthia preseboeyahNKecells,
however was substantiallynigdbiGes imP BM&xs deamvviich MNfcalls yeigspmaved. daaiseparate
experiment, leukemic cellsfrapnfwongiffeantAde patients
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




5 were used as target cells. In this assay, a single concentration of antibody (101ig/mL) was used and
purified NK cells were added to generate various E:T ratios. Figure 2B shows that the higher the
number of NK cells to target cells (peripheral blood blasts from two different AML patients) (i.e., the
E:T ratio), the greater the specific lysis of the target cells by the humanized antibody. 10 53 CLAIMS
1.An isolated or recombinant antibody, which is capable ofgpecifically binding to interleukin (IL)-3Ra
chain, wherein the antibody comprises: (i) a light chain variable region (VI) comprising CDRs 1, 2 and
3 as set forth in 5SEQ ID INRscy2s 3can@rikifespechivalyali)iciigaly chaingmriable iegionriddk)
comprising CDRs 1, 2 angodcas88bAQMT imSEfhlhdsum @anrdibolgspecsively;@nd dimtheavy
chain constant region com@gﬁigg gmmgoggglgyt@gjggmn&)ﬁgﬁgIgramd31§§§§1@ecg@ﬁg[;19 torie EU
numbering system of Kabat. [0 Z- AR dsaiaiash ey eRamNR NrpaniaadhANibay.dhe.aniRody
capable of specifically b'”ﬂ%@uﬁb@{)‘ﬁﬁlﬂ%ﬂ&ﬁ&? ﬁﬂ?&%ﬁ@& ‘Elmafé?'&ghlé&%l&%&'a@r{ vgriable

region (VI) comprising anl@”]'?essatﬁanﬁ? WEAkE & 1n&n§’1(§e B i NG:8 1% 31'11 i hgin variable
region (VH) comprising an amino acid se é{e?r,{ur:edgc %32%5 reqa muno (flfg%‘ vy chain
constant region comprisint amln aC| ubsi % 0 numberlng
system of Kabat. 3. The &nli cﬁ}l%l? alm iX%m aWh% e|n t{a%r e\?SI gll%%co %9 lsmnhl Comprises

a sequence set forth betv&%g?feréss U AT RIS %ﬁ@ N@hy 19l o%%ted or
recombinant humaniZed antibo atﬂ@@ﬁﬁﬁm 15‘?8‘6‘?%@&]?1‘&8“ %%Eﬁ%%oﬁ_pﬁ%{ﬁéham and
comprising a light chain cBraph 4 eljfretica ¢ {W1&°§E@3Q§ﬁﬂb ar sremRRe by Efkin
comprising a sequence satféritigdsEthqp N e CE-GHe ot ey orBisieynEoieRiness1ot 4, which
is a naked antibody. 6. AppHHermERe(altdmbasition(edmieisiny ereemdtib by roesanse ohdlot claims 1
to 5 and a pharmaceuticadiyd aeteptabiecotrtiers dfilthenmonesdigielm. @ Bifikkdyicleinadidednerding the
humanized antibodyléf amptormteétefaimd hto ibuonz glebyn chraantdiolighpetitin thetedf 054L8. A genetic
construct comprising a nueateitiacidentodifglahédvytiohainhef theantibody oftatyroneloiglaims 1 to 5
operably linked to a promefer’angyailicldie apid-ebcodingiatighightainnaltbeiasntibody efasy one of
claims 1 to 5 operably linkedhtg,éRrecnaieiliferation 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



9. An isolated cell expressing the humanized antibody of any one of claims 1 to 5 or a 5cell genetically
modified to express the humanized antibody of any one of claims 1 to S. 10. The cell of claim 9
comprising the nucleic acid of claim 7 or the genetic construct of claim 8. 11. 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. 1012.The antibody of any one of ¢laims 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, whefeinihr:giscase areendiionis amkndRamediaiebgiseasmarcondition.
14. The use, antibody or gampesitipnhehkiowbarein thedisarss oleaNAItiRNISIED eancer or an
autoimmune or inflammaiepngendiian NrEQIENSE bRTING <0 fophk MRS Panausia, Con
<120> HUMANIZED ANTI;NEEREELMCIN %&E&Ee%t-gﬁ?%rﬁl-gﬂ"ﬁ%s%l'}hAtlh'eTlﬁQQUéSof]t§9> 510921
<150>USSN 61/374489 glads A :0% 145 >cE’I9pE{&P%%%’98%@&5&%%&&%%’@5%<160> 23
<170> Paten-tin version 3 iél%ejs ﬁag' tli\ezi%l]h?ugosgg?ogzllnzliasp e%fgct%%%u%itﬂrgm%&aﬁ%ﬁlnyspﬁ 1c%ﬁ0%s|‘ys Glu
Asp Pro Asn Pro Pro lle (Esrc OSSII;Ilg a%gaysr%msestelsg&g%lg le¥e§ 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



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 Asn Pro Pro Phe Ser Thr Trp lle Leu Phe Pro Glu Asn 65707580
Ser Gly Lys Pro Trp Ala Gly Ala Glu Asn Leu Thr Cys Trp lle His 859095 Asp val Asp Phe Leu Ser Cys
Ser Trp Ala val Gly Pro Gly Ala Pro 100105110 Ala Asp vakGin Tyr Asp Leu Tyr Leu Asn val Ala Asn
Arg Arg Gin 115120125 Gin Tyr Glu Cys Leu His Tyr Lys Thr Asp Ala Gin Gly Thr Arg lle 130135140
Gly Cys Arg Phe Asp Asplllereefudibed Seregrn Gly thepGim&art ethhooke0Banktiside Leu val
Arg Gly Arg Ser Ala Ala Ribgsfaly lig1Rrafs ¥sadifRd iPkARvd RhAsRILYSIRBENahvRLRNE BBs Gin lle Glu
lle Leu Thr Pro Pro 180185490;fgn met Thr Ala Lys Cys Asn Lys Thr His Ser Phe met His Trp Lys

195200205 Met Arg Ser His Phﬁfﬁiﬁﬂ/%%&%&l&% A9 JY R HRY @}!'ns”i‘ﬁc@’d] methodology for

5 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
10  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
15 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
20 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).
25 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
30  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.

35
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
40  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



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
lle Cys Arg Arg Tyr Leu val met Gin Arg Leu Phe Pro Arg li¢ Pro 305310315320 His met Lys Asp Pro
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Artificial <220> <223> amipaapsiseduanagiabCel hofhumanizad ant lbeIRakma ebaniantibody
CSL362 and modified forgir dhetRehdAP85ne HHoReImReF GHHERENE &R SerdAIMGIN Lys
Asn Tyr Leu 151015 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



Thr <210> 3 <211>/<212> PRT <213> Artificial <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> 5,5212> PRT <213> Atrtificial <220> <223>
amino acid sequence of HCDR1 of humanized anti- IL-3Ralpha chain antibody CSL362 and modified
forms thereof <400> 5 Aspldyedlybimnetioys blsdddaus2d.E>xdcfose, maltose, trehalose, glucose),
starches, cellulose and its derivatives, malt, gelatine, talc, calcium sulphate, oils
inclusive of vegetable oils, synthetic oils and synthetic mono- or di-glycerides,
lower alcohols, polyols, alginic acid, phosphate buffered solutions, lubricants such
5 as sodium or magnesium stearate, isotonic saline and pyrogen-free water. For
example, the carrier, diluent or excipient is compatible with, or suitable for,
parenteral administration. Parenteral administration includes any route of
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.



<212> PRT <213> Artificial <220> <223> amino acid sequence of HCDR2 of humanized anti-
IL-3Ralpha chain antibody CSL362 and modified forms thereof <400> 6 Asp lle lle Pro Ser Asn Gly
Ala Thr Phe Tyr Asn GIn Lys Phe Lys 151015 Gly <210> 7 <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 <23@>8 <211>

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



114 <212> PRT <213> Artificial <220> <223> amino acid sequence of light chain variable region
of humanized anti- IL-3Palpha chain antibody CSL362 and modified forms thereof <400> 8
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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
5 0.0lmgkg to about 0.lmg/kg, such as about 0.02mg/kg or 0.03mg/kg 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
10 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
15  from about 0.01mg/kg to about Img/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,
20  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

25 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

30  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

35 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

40  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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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
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the acceptor sequence the one with highest correlation of CDR residues.
However, in the present case a heavy chain acceptor sequence with a lower level
of CDR correlation was selected. The resulting humanized antibody contained
entirely human variable framework sequence as a result of the humanization

5 process, however the affinity for IL-3Ra was decreased compared with the
parental murine antibody.

Affinity optimization 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 Vi 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



<212>PRT  <213> Artificial <220> <223> amino acid sequence of heavy chain chain
antibody CSL362 and CSL3628

50

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.
The Rmax value was fitted locally, to account for slight deviations in the level of
5  antibody captured. Association rate (ka), dissociation rate (kd) and equilibrium
dissociation constant (Kp) were determined.
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°®




of humanized anti- IL-3Ralpha <400> 10  Glu val Gin Leu val Gin Ser Gly Ala Glu val Lys Lys Pro

Gly Glu 1510 15 Ser Leu Lys lle Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Asp Tyr 202530 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

51
Antibody KD (M)
Superhumanized mAb scFv ~1.4x10™®
CSL362 scFv ~2.2x10”
CSL362 (IgG)) ~7.8x10"°
CSL362B ~4.3x10"°

Example 3: NK Cell Levels Following Administration of Humanized or Chimeric
Antibodies
Naive monkeys (non-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 (7G3) and a human IgG; constant region). Peripheral
blood was collected at various time points and analysis of NHP NK cells
10 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

15 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

20  (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
25  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
30 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%.
35 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).



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 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 180185190 Ser Ser Ser Leu Gly Thr GIn Thr Tyr lle Cys Asn val Asn
His Lys 195200205 Pro Ser AgR Tty snVElAS LY Sk SV TGILLBTO doyerBe i ys AsRoadd315220 Lys
Thr His Thr Cys Pro Pro Ggsro.MlaiiR (lidaedl eukGiYG s &3Re3a24aaySenaliRie Leu
Phe Pro Pro Lys Pro Lys pspidddsuwmatNie 245320255868 Arg Thr Pro Glu val Thr Cys val val val
Asp val Ser His Glu 26026527f) A3p,RER GlYeYRldnYSIRREASBA I R AR GHYAYRL Gleral His
5 were used as target cells. In this assay, a single concentration of antibody
(10ug/mL) was used and purified NK cells were added to generate various E:T
ratios. Figure 2B shows that the higher the number of NK cells to target cells
(peripheral blood blasts from two different AML patients) (i.e., the E:T ratio), the
greater the specific lysis of the target cells by the humanized antibody.
10



275280285 Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg 290295300 val val Ser
val Leu Thr val Leu His GIn Asp Trp Leu Asn Gly Lys 305310315320 Glu Tyr Lys Cys Lys val Ser Asn
Lys Ala Leu Pro Ala Pro lle Glu 325330335 Lys Thr lles3er Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn
val Tyr 340345350 Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn GIn val Ser Leu 355360365 Thr

Cys Leu val LXSLGI SPhe Tyr Pro Ser Asp lle Ala val Glu Trp 370375380 Glu Ser Asn Gly GIn Pro Glu
Asn Asn Tyr Thr Pro Pro val 385390395400 405410415 Lys Ser Arg Trp GIn GIn Gly Asn val

Phe Ser Cys Ser valAnegtdtised 20 4<mdfaiy Midobey RisASE HisdoFip&elndays brulRuser Leu

Ser Pro 435440445 Gly Lﬁ/s ) ] ) ]
interleukin (IL)-3Ra chain, wherein the antibody comprises:

(1) a light chain variable region (Vi) comprising CDRs 1, 2 and 3 as set forth in
5 SEQ ID NOs: 2, 3 and 4, respectively;

(i1) a heavy chain variable region (Vi) comprising CDRs 1, 2 and 3 as set forth in
SEQ ID NOs: 5, 6 and 7, respectively; and

(iii)  aheavy chain constant region comprising amino acid substitutions S239D and

[332E 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:

(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.
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8. A genetic construct comprising a nucleic acid encoding a heavy chain of the antibody
of any one of claims 1 to 5 operably linked to a promoter and a nucleic acid encoding a light

chain of the antibody of any one of claims 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.



<220> <223> amino acid sequence of heavy chain antibody CSL362x1 chain of humanized anti-
IL-3Palpha <400> 11  Glu val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Glu 1 510 15
SEQUENCE LISTING

<110> CsL Limited
Panousis, Con

<120> HUMANIZED ANTI-INTERLEUKIN 3 RECEPTOR ALPHA CHAIN ANTIBODIES
<130> 510921

<150> USSN 61/374489
<151> 2010-08-17

<150> PCT/AU2011/000155
<151> 2011-02-17

<160> 23

<170> PatentIn version 3.5

<210> 1

<211> 359

<212> PRT

<213> Homo sapiens
<400> 1

Lys Glu Asp Pro Asn Pro Pro Ile Thr Asn Leu Arg Met Lys Ala Lys
1 5 10 15

Ala GIn GIn Leu Thr Trp Asp Leu Asn Arg Asn val Thr Asp Ile Glu
20 25 30

Cys val Lys Asp Ala Asp Tyr Ser Met Pro Ala val Asn Asn Ser Tyr
35 40 45

Cys GIn Phe Gly Ala Ile Ser Leu Cys Glu val Thr Asn Tyr Thr val
50 55 60

Arg val Ala Asn Pro Pro Phe Ser Thr Trp Ile Leu Phe Pro Glu Asn
65 70 75 80

Ser Gly Lys Pro Trp Ala Gly Ala Glu Asn Leu Thr Cys Trp Ile His
85 90 95

Asp val Asp Phe Leu Ser Cys Ser Trp Ala val Gly Pro Gly Ala Pro
100 105 110

Ala Asp val Gln Tyr Asp Leu Tyr Leu Asn Val Ala Asn Arg Arg Gln
115 120 125

GIn Tyr Glu Cys Leu His Tyr Lys Thr Asp Ala Gln Gly Thr Arg Ile
130 135 140

Gly Cys Arg Phe Asp Asp Ile Ser Arg Leu Ser Ser Gly Ser Gln Ser
145 150 155 160

Ser His Ile Leu val Arg Gly Arg Ser Ala Ala Phe Gly Ile Pro Cys
165 170 175

Page 1



Ser Leu Lys lle Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Asp Tyr 202530 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 Serfygu Lgs A8 BT Asp T Al et ofTYi Cx.P39095,Aladhrg Sepfiis Leu Leu Arg Ala Ser Trp
Phe Ala Tyr Trp Gly G$0 100105110 Gly Thismet val Thr val Ser s@r 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 hyis Asp T Ring Byo Gy Red va)sThinvaliSesdrdphe&5 469 Trp Ase Ser Gly Ala Leu Thr Ser
Gly val His Thr PHe Pro Ala val 165178995 Leu Gin Ser Se@ly Leu Tyr Ser Leu Ser Ser val val Thr
val Pro 180185190 Ser Ser Ser Leu Gly Thr Gin Thr Tyr lle Cys Asn val Asn His Lys 195200205 Pro
Ser Asri“?hrél,lfggsw A3p Pys I&@\%?WPMtwséWC@g\éﬁu GIn Ile Gln

Lys Arg Met GIn Pro val ITe Thr Glu GIn val Arg Asp Arg Thr Ser
225 230 235 240

Phe Gln Leu Leu Asn Pro Gly Thr Tyr Thr val GIn Ile Arg Ala Arg
245 250 255

Glu Arg val Tyr Glu Phe Leu Ser Ala Trp Ser Thr Pro Gln Arg Phe
260 265 270

Glu Cys Asp GIn Glu Glu Gly Ala Asn Thr Arg Ala Trp Arg Thr Ser
275 280 285

Leu Leu Ile Ala Leu Gly Thr Leu Leu Ala Leu val Cys val Phe val
290 295 300

Ile Cys Arg Arg Tyr Leu Val Met Gln Arg Leu Phe Pro Arg Ile Pro
305 310 315 320

His Met Lys Asp Pro Ile Gly Asp Ser Phe GIn Asn Asp Lys Leu val
325 330 335

val Trp Glu Ala Gly Lys Ala Gly Leu Glu Glu Cys Leu val Thr Glu
340 345 350

val GIn val val Gln Lys Thr
355

<210> 2

<211> 17

<212> PRT

<213> Artificial

<220>

<223> amino acid sequence of LCDR1 of humanized anti- IL-3Ralpha chain
antibody ¢SL362 and modified forms thereof

<400> 2

Glu Ser Ser GIn Ser Leu Leu Asn Ser Gly Asn Gln Lys Asn Tyr Leu
1 5 10 15
Thr

<210> 3
Page 2



210215220 Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly 225230235240 Pro Asp
val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu met lle 245250255 Ser Arg Thr Pro Glu val Thr Cys
val val val Asp val Ser His Glu 260265270 Asp Pro Glu val Gin Phe Asn Trp Tyr val Asp Gly val Glu
val His 225280285 Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Phe Asn Ser Thr Phe Arg 290295300 val
val Ser val keu Amrivatval His Gin Asp Trp Leu Asn Gly Lys 305310315320 Glu Tyr Lys Cys Lys val
Ser Asn Lys Ala Leu Pro Ala Pro Glu Glu 325330335 Lys Thr lle Ser Lys Thr Lys Gly Gin Pro Arg Glu
Pro Gin 3Iyr 20342300 JdyjuketePée ProrSesArgikaki i et Thi-yaAshaGinasal Ser Leu
355360365 Thranyshedy ¢at893 enl rreiTire e Sir Mgy fefAla val Glu Trp 370375380 Glu Ser Asn
Gly Gin Bm)GILBAsn Asn Tyr Lys Thr Thr Pro Pro met 385390395400 Leu Asp Ser Asp Gly Ser Phe
Phe Leu é}/ Ify Hg_u Thr V?J Asp 405410415 Lys Ser Arg Trp Gin Gin Gly Asn val Phe Ser Cys
Ser val met fig 2564254

<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

Gln Asn Asp Tyr Ser Tyr Pro Tyr Thr
1 5

<210> 5

<211> 5

<212> PRT

<213> Artificial

<220>
<223> amino acid sequence of HCDR1 of humanized anti- IL-3Ralpha chain
antibody CSL362 and modified forms thereof

<400> 5

Asp Tyr Tyr Met Lys
1 5

<210> 6

<211> 17

<212> PRT

<213> Artificial

<220>

<223> amino acid sequence of HCDR2 of humanized anti- IL-3Ralpha chain
antibody CSL362 and modified forms thereof

<400> 6

Asp Ile Ile Pro Ser Asn Gly Ala Thr Phe Tyr Asn GIn Lys Phe Lys
1 5 10 15
Gly

<210> 7

<211> 11

<212> PRT

<213> Artificial

<220>
Page 3



Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro 435440445 Gly Lys 450
<210>12 <211> 450

<223> mino acid sequence of HCDR3 of a humanized anti- IL-3R alpha
chain antibody

<400> 7

Ser His Leu Leu Arg Ala Ser Trp Phe Ala Tyr
1 5 10
<210> 8

<211> 114

<212> PRT

<213> Artificial

<220>

<223> amino acid sequence of 1light chain variable region of humanized
anti- IL-3Ralpha chain antibody cSL362 and modified forms thereof

<400> 8
Asp Ile val Met Thr Gln Ser Pro Asp Ser Leu Ala val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr ITe Asn Cys Glu Ser Ser GIln Ser Leu Leu Asn Ser
20 25 30

Gly Asn Gln Lys Asn Tyr Leu Thr Trp Tyr GIn Gln Lys Pro Gly Gln
35 40 45

Pro Pro Lys Pro Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly val
50 55 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

Ile Ser Ser Leu GIn Ala Glu Asp val Ala val Tyr Tyr Cys Gln Asn
85 90 95

Asp Tyr Ser Tyr Pro Tyr Thr Phe Gly GIn Gly Thr Lys Leu Glu Ile

100 105 110
Lys Arg
<210> 9
<211> 120
<212> PRT
<213> Artificial
<220>

<223> amino acid sequence of heavy chain variable region of humanized
anti- IL-3Ralpha chain antibody CSL362 and modified forms thereof

<400> 9

Glu val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Glu
1 5 10 15

Ser Leu Lys gge Ser Cys Lys Gly ger Gly Tyr Ser Phe ggr Asp Tyr
5

Page 4



<212> PRT

Tyr Met
Gly Asp
50
Lys Gly
Leu Gln
Ala Arg

Gly Thr

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Glu val
1

Ser Leu
Tyr Met
Gly Asp

50

Lys Gly
Leu GlIn

Ala Arg

Gly Thr

<213> Artificial <220>

Lys Trp Ala Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

Ile Ile Pro Ser Asn Gly Ala Thr Phe Tyr Asn GIn Lys Phe
55 60

Gln val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Thr Tyr
70 75 80

Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
85 90 95

Ser His Leu Leu Arg Ala Ser Trp Phe Ala Tyr Trp Gly Gln
100 105 110

Met val Thr val Ser Ser
115 120

10

450

PRT
Artificial

amino acid sequence of heavy chain of humanized anti- IL-3Ralpha
chain antibody CSL362 and CSL362B
10

GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Glu
5 10 15

Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Asp Tyr
20 25 30

Lys Trp Ala Arg GIn Met Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

Ile Ile Pro Ser Asn Gly Ala Thr Phe Tyr Asn GIn Lys Phe
55 60

GIn val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Thr Tyr
70 75 80

Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
85 90 95

Ser His Leu Leu Arg Ala Ser Trp Phe Ala Tyr Trp Gly Gln
100 105 110

Met val Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser val
115 120 125

Page 5



<223> amino acid sequence of chain antibody CSL362x2 heavy chain of humanized anti- IL-3Palpha
<400> 12 Glu val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Glu 1 510

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala
130 135 140

Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser
145 150 155 160

Trp Asn Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro Ala val
165 170 175

Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Vval val Thr val Pro
180 185 190

Ser Ser Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn val Asn His Lys
195 200 205

Pro Ser Asn Thr Lys val Asp Lys Lys val Glu Pro Lys Ser Cys Asp
210 215 220

Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly
225 230 235 240

Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
245 250 255

Ser Arg Thr Pro Glu val Thr Cys val val val Asp val Ser His Glu
260 265 270

Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu val His
275 280 285

Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg
290 295 300

val val Ser val Leu Thr val Leu His GIn Asp Trp Leu Asn Gly Lys
305 310 315 320

Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu
325 330 335

Lys Thr ITe Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro GIn val Tyr
340 345 350

Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln val Ser Leu
355 360 365

Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp
370 375 380

Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Vval
385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp
Page 6



15 Ser Leu Lys lle Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Asp Tyr 202530 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 $8¢ Asp Thr Ala met T$#+"Tyr Cys 859095 Al4#rg 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 115126135 PHE Fiib Lell AATPrOYSEFSHR Ly SereTHRSeP Iy Eliy"PhriAfR 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
T val B3 1401585 86 A0 o S Lrbboy PG 554kt ot Agh v

sh valAsn His Lys 195200205

Gly Lys
450

<210> 11
<211> 450
<212> PRT
<213> Artificial

<220>

<223> amino acid sequence of heavy chain of humanized anti- IL-3Ralpha
chain antibody CSL362X1

<400> 11

Glu val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Glu

1 5 10 15

Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Asp Tyr
20 25 30

Tyr Met Lys Trp Ala Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

Gly Asp Ile Ile Pro Ser Asn Gly Ala Thr Phe Tyr Asn Gln Lys Phe
50 55 60

Lys Gly GIn val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Thr Tyr
65 70 75 80

Leu GIn Trp Ser Zer Leu Lys Ala Ser Sgp Thr Ala Met Tyr gyr Cys
5 5

Ala Arg Ser His Leu Leu Arg Ala Ser Trp Phe Ala Tyr Trp Gly Gln
100 105 110

Gly Thr Met val Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser val
115 120 125

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala
130 135 140

Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val Sser
145 150 155 160

Trp Asn Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro Ala val
165 170 175

Page 7



Pro Ser Asn Thr Lys val Asp Lys Lys val Glu Pro Lys Ser Cys Asp 210215220 Page 9 Lys Thr His Thr
Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly 225230235240 Pro Asp val Phe Leu Phe Pro Pro
Lys Pro Lys Asp Thr Leu met lle 245250255 Ser Arg Thr Pro Glu val Thr Cys val val val Asp val Ser
His Glu 200265270, Ash Prg Gluval Slr Phe As T Tyr.val AR Gk yal Gly val His 275280285 Asn
Ala Lys Thr Lys Pro Agg Glu Glu GIn Phe Ay Ser Thr Phe Arg 296295300 val val Ser val Leu Thr val
val His GIn Asp Trp Leu Asn Gly Lys 305310315320 Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro
Leu Prosetudelu S35330335 Liys- Tdimllenperys Tdickysasdy valin Kio Arg Gl Pro Gin val Tyr
340345350 Thr 1383 Pro Pro Ser Arg Gl8%Iu met Thr Lys Ast?&In 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 Tyrﬂ_ryszlirgr A Pho RY6 rMet ﬁgsgmgmomalle@ A SeyASFGRySerPhe Phe Leu Tyr Ser Lys
Leu Thr val Asp

Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly
225 230 235 240

Pro Asp val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
245 250 255

Ser Arg Thr Pro Glu val Thr Cys val val val Asp val Ser His Glu
260 265 270

Asp Pro Glu val GIn Phe Asn Trp Tyr val Asp Gly val Glu val His
275 280 285

Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Phe Asn Ser Thr Phe Arg
290 295 300

val val Ser val Leu Thr val val His Gln Asp Trp Leu Asn Gly Lys
305 310 315 320

Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Glu Glu
325 330 335

Lys Thr ITe Ser Lys Thr Lys Gly Gln Pro Arg Glu Pro Gln val Tyr
340 345 350

Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln val Ser Leu
355 360 365

Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp
370 375 380

Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met
385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp
405 410 415

Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro
435 440 445

Page 8



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 Leu 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-3PalgHy I{‘éée 10 chain antibody CSL362 and moditied torms thereot <400> 13 Asp lle val
met Thr Gin Ser Pro Asp Ser Leu Ala val Ser Leu Gly 151015 Glu Arg Ala Thr Ile Asn Cys Glu Ser Ser
Gin Ser<l_{_.%>LeEZAsn Ser 202530 Gly Asn Gin Lys Asn Tyr Leu Thr Trp Tyr Gin Gin Lys Pro Gly Gin
354045 BroProskys Pro Leu lle Tyr Trp Ala Ser Thr Arg Glu Ser Gly val 505560 Pro Asp Arg Phe Ser
Gly Ser?%;Seri@h%[htg%sp 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 Gly Gin Gly Thr Lys Leu Glu lle
100105?E§L90> . : . i .
<Z2Z23> amino acid sequence of heavy chain of humanized anti- IL-3Ralpha
chain antibody CSL362X2
<400> 12

Glu val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Glu
1 5 10 15

Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Asp Tyr
20 25 30

Tyr Met %ys Trp Ala Arg Gln Mgt Pro Gly Lys Gly Leu Glu Trp Met
5 4 45

Gly Asp Ile Ile Pro Ser Asn Gly Ala Thr Phe Tyr Asn Gln Lys Phe
50 55 60

Lys Gly GIn val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Thr Tyr

Leu GIn Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
85 90 95

Ala Arg Ser His Leu Leu Arg Ala Ser Trp Phe Ala Tyr Trp Gly Gln
100 105 110

Gly Thr Met val Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser val
115 120 125

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala
130 135 140

Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser
145 150 155 160

Trp Asn Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro Ala val
165 170 175

Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Vval val Thr val Pro
180 185 190

Ser Ser Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn val Asn His Lys
195 200 205

Pro Ser Asn Thr Lys val Asp Lys Lys val Glu Pro Lys Ser Cys Asp
210 215 220
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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 Ty AtarGyis Ghurvay 3 herblisrGin sy ke &ert85200206 Sar Brg \valyThr Lys Ser Phe Asn Arg
Gly Glu42ys 210215220 <210%394 <211> 51 <212>2BNA <213> Artificial &¥20> <223> nucleotide
sequence encoding a LCoP1 of humanized antilL-3Palpha chain antibody CSL362 and modified forms
thereof %&OG%lﬁ%a@%ﬂg%@cB@gﬁ@%o‘f@@t 'geragag ot AsRCAahga §§§aé&?gac c51 <210> 15 <211>
21 <212> DNA <213> ArtifiCial <220> <223> nucleotide sequence encoding a LCoP2 of humanized
anti- IL-3Ralpha chain, andbody, £33 2l modificd forms J1preef i cau

260 265 270

Asp Pro Glu val Gln Phe Asn Trp Tyr val Asp Gly val Glu val His
275 280 285

Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Phe Asn Ser Thr Phe Arg
290 295 300

val val ser val Leu Thr val val His GIn Asp Trp Leu Asn Gly Lys
305 310 315 320

Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Leu Pro Glu Glu
325 330 335

Lys Thr Ile Ser Lys Thr Lys Gly GIn Pro Arg Glu Pro Gln val Tyr
340 345 350

Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln val Ser Leu
355 360 365

Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp
370 375 380

Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met
385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp
405 410 415

Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro
435 440 445

Gly Lys
450

<210> 13

<211> 220

<212> PRT

<213> Artificial

<220>
<223> amino acid sequence of 1light chain of humanized anti- IL-3Ralpha
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<400> 15 tgggccagca cccgggagag c21 <210> 16 <211> 27 <212> DNA <213> Atrtificial <220> <223>
nucleotide sequence encoding a LCoP3 of humanized anti- IL-3Palpha chain antibody CSL362 and
modified forms thereof <400> 16 cagaacgact acagctaccc ctacacc27 <210> 17 <211> 15 <212> DNA
<213> Artificial <PI0>33 DN [tk dtit @ SR dlranEeEntpdingtAFIEIHR1 of humanized anti- IL-3Palpha
chain anfalody €5L362 and modified forms thereof <400> 17 gactactaca tgaagl5 <210> 18 <211> 51
<212> DNA <213> Artificial <220> <223> nucleotide seque encodi ng.a HCDR2 of humanized
anti- IL%E’DaIgﬁea %ﬁﬁﬁeécng Bc%y%&éfggpzr%r? ?negsp%llrfigaufo%%sqﬁleré}%? 155(9)%%{8 gacatcatcc ccagcaacgg
cgccaccttc tacaaccaga agttcaaggg c51 <210> 19 <211> 33 <212> DNA <213> Artificial <220> <223>

nucleotigpusgegiencegnceding s RCORR0f bwranized aati-ks3Ralpha chain antibody CSL362 and
modified forms theredf<400> 19 tcccacctgédtgagggcecag ctggttcgdt tac33

Gly Asn Gln Lys Asn Tyr Leu Thr Trp Tyr GIn Gln Lys Pro Gly Gln
35 40 45

Pro Pro Lys Pro Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly val
50 55 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

Ile Ser Ser Leu GIn Ala Glu Asp val Ala val Tyr Tyr Cys Gln Asn
85 90 95

Asp Tyr Ser Tyr Pro Tyr Thr Phe Gly GIn Gly Thr Lys Leu Glu Ile
100 105 110

Lys Arg Thr val Ala Ala Pro Ser val Phe Ile Phe Pro Pro Ser Asp
115 120 125

Glu GIn Leu Lys Ser Gly Thr Ala Ser val val Cys Leu Leu Ash Asn
130 135 140

Phe Tyr Pro Arg Glu Ala Lys val GIn Trp Lys val Asp Asn Ala Leu
145 150 155 160

GIn Ser Gly Asn Ser GIn Glu Ser val Thr Glu Gln Asp Ser Lys Asp
165 170 175

Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr
180 185 190

Glu Lys His Lys val Tyr Ala Cys Glu val Thr His GIn Gly Leu Ser
195 200 205

Ser Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215 220

<210> 14

<211> 51

<212> DNA

<213> Artificial

<220>

<223> nucleotide sequence encoding a LCDR1 of humanized anti-
IL-3Ralpha chain antibody CSL362 and modified forms thereof
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<210> 20 <211> 342 <212> DNA <213> Artificial <220> <223> nucleotide sequence encoding a light
chain variable region of humanized anti- IL-3Palpha chain antibody CSL362 and modified forms
thereof <400> 20 gacatcgtga tgacccagag ccccgacagc ctggecgtga atcaactgcg agagcagceca gagcectgctg

aacageqded Jagipicage A0RRACeLad.Lragecseee,Aagecantan gagaaedged tgceegacag giteagegge

agcggctccg atcagcagcc tgcaggccga ggacgtggcec gtgtactact ccctacacct tcggccaggg caccaagctg
gaaatcagaga 52]19> 21 <211> 360 <212> DNA <213> Artificial gcctgggcga gagggccacc accagaagaa
ctacctgagq istactgggc cagcacccgg gcaccgactt caccctgacc gccagaacga ctacagctac gg 60 120 180 240
300 342 %209&%%;9 nqcleoude sequence encoding a heavy chain variable region of humanized
anti- IL-3 pha chain antlbody CSL362 and modified forms thereof <400> 21 gaggtgcagc tggtgcagag

cggagccj%@@@tqﬁaagaagc aggctgcaagg geagc q@gﬁ:ta .Gaggticacc gactactaca cccggcaagg gectggaatg

gatgggcyac atcaf C@‘F{ﬁapﬂ‘ﬁ et WLG%GQ 2] sa@qaaeﬁg@goawsa grégtgga gcagcectgaa

ggccagc c acc ccatgt ctgctgaggg ccagctggtt cgcctactgg ggccagggca <210> 22 <211> 1353 <212>
DNA <2 al:ggg?gggg<5@2§> nucleotide sequence encoding a heavy chain of humanized
antilL- 3Pa|pha chain antibody CSL362 and csi_36213

<210> 16

<211> 27

<212> DNA

<213> Artificial

<220>
<223> nucleotide sequence encoding a LCDR3 of humanized anti-
IL-3Ralpha chain antibody CSL362 and modified forms thereof

<400> 16
cagaacgact acagctaccc ctacacc 27

<210> 17

<211> 15

<212> DNA

<213> Artificial

<220>
<223> nucleotide sequence encoding a HCDR1l of humanized anti-
IL-3Ralpha chain antibody CSL362 and modified forms thereof

<400> 17
gactactaca tgaag 15

<210> 18

<211> 51

<212> DNA

<213> Artificial

<220>
<223> nucleotide sequence encoding a HCDR2 of humanized anti-
IL-3Ralpha chain antibody CSL362 and modified forms thereof

<400> 18
gacatcatcc ccagcaacgg cgccaccttc tacaaccaga agttcaaggg c 51

<210> 19

<211> 33

<212> DNA

<213> Artificial

<220>
<223> nucleotide sequence encoding a HCDR3 of humanized anti-
IL-3Ralpha chain antibody CSL362 and modified forms thereof

<400> 19
tcccacctgc tgagggccag ctggttcgcc tac 33
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<400> 22 gaggtgcagc tggtgcagag cggagccgag gtgaagaagc agctgcaagg gcagceggcta cagettcacc
gactactaca cccggcaagg gcctggaatg gatgggcgac atcatcccca aaccagaagt tcaagggceca ggtcaccatc
agcgccgaca ctgcagtgga gcagcectgaa ggccagegac accgecatgt ctgctgaggg ccagcetggtt cgectactgg
ggccagqgﬁ?aé%z 13 gctagcacca ggcacagcag tggaacagcg ggcctgtatt tacatctgca aagagcetgeg
cccteegtedigaggbgacct tacgtggacg agcacctaca gagtacaagt aaggccaagg ctgaccaaga gecgtggagt

ctggacagttcagtdgddeidagaagagee agggecccag cecctgggatg gagecctgac ctetgageag acgtgaacca
acaagaceea:tcctgttcce gegtggtggt gegtggaggt gggtggtgte gecaaagtete gecagecacg accaggtgte
sagagagei-achuelant fegemessagiioding, st sinoy sty enq pacalgaca
caagcccage Cagugect REEaPRYCCE ggacylgagl gcacaacged cytgetgace caacaaggee ggageeecag
cctgacctgt %ggc%lgccc cttcctgtac ctgcagegtg ccccggcaag ctggecccca gactacttce cacaccttce

gtgcccag&@a@a&wa@gg&g@%c%agga%@@qa@%Wﬁlg@@@g@a@&a@ﬁgar?@é%%ggzcacgmgccagccc
gtgtacaccc ct aa acaact a tga atgcacg an t and_ gcagcaagag
PO 5 R S i i TS e R O M L A
aggactgmm@agaaammmcmgcumgcceaacaagmcacmlwcaamctgmcaa caddhgcggce
gaccgtg&g%@g%eeggg@%@ea@gmag&egggfe&gggg%&Q&Qaegee‘e@fgeaactgg agggtacaac

gaacggcaag aaccatcagc ccgggacgag cagegacatt ccccccagty gagcaggtgg ccactacace atcaactgcg
tggtatcac GRFHI g he T AREgRaPRA  BLRPACRED ETR B P CtgPagadta Caga8EHYca ctgaifhgea

gaggtgacocttgac atjagoagcesyageageeogydartcegasagatgraggccga tcggecaggg tcceeegeag acttctacee
acagccagga ccctgaccct accagggcct

<210> 21
<211> 360
<212> DNA
<213> Artificial

<220>
<223> nucleotide sequence encoding a heavy chain variable region of
humanized anti- IL-3Ralpha chain antibody CSL362 and modified

forms thereof

<400> 21

gaggtgcagc tggtgcagag cggagccgag gtgaagaagc ccggcgagag cctgaagatc 60

agctgcaagg gcagcggcta cagcttcacc gactactaca tgaagtgggc ccggcagatg 120

cccggcaagg gcctggaatg gatgggcgac atcatcccca gcaacggcgc caccttctac 180

aaccagaagt tcaagggcca ggtcaccatc agcgccgaca agagcatcag caccacctac 240

ctgcagtgga gcagcctgaa ggccagcgac accgccatgt actactgcgc caggtcccac 300

ctgctgaggg ccagctggtt cgcctactgg ggccagggca caatggtgac cgtgagcagc 360

<210> 22

<211> 1353

<212> DNA

<213> Artificial

<220>

<223> nucleotide sequence encoding a heavy chain of humanized anti-
IL-3Ralpha chain antibody CSL362 and CSL362B

<400> 22

gaggtgcagc tggtgcagag cggagccgag gtgaagaagc ccggcgagag cctgaagatc 60

agctgcaagg gcagcggcta cagcttcacc gactactaca tgaagtgggc ccggcagatg 120

cccggcaagg gcctggaatg gatgggcgac atcatcccca gcaacggcgc caccttctac 180

aaccagaagt tcaagggcca ggtcaccatc agcgccgaca agagcatcag caccacctac 240

ctgcagtgga gcagcctgaa ggccagcgac accgccatgt actactgcgc caggtcccac 300

ctgctgaggg ccagctggtt cgcctactgg ggccagggca caatggtgac cgtgagcagc 360
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gagcctgctg ccageccccce gttcagcgge ggacgtggec caccaagctg cgacgageag ccgggaggec aagegtcace
gagcaaggcc gtccagccce aacagcggca aagccactga agcggctccg gtgtactact gaaatcaaga ctgaagagceg
aaggtgcagt gagcaggaca gactacgaga gtgaccaaga accagaagaa tctactgggc gcaccgactt gccagaacga

092C01g0c, 4eRCC095RYJ0RAYUIGAR HGARTBRKIE A95ACARURLAGIISARGAY  ElRGCtgacc gagcaccg

caccctgacc Ctacagctac tgccccatc

cgtggtgtgc caacgccctg cacctacage gtacgcctge gggcgs%gtgc

ggcacagcag ccctgggatg cctggtgaag gactacttcc ccgagcccgt gaccgtgtcc 4
tggaacagcg gagccctgac ctccggcgtg cacaccttcc ccgccgtgct gcagagcagce 540
ggcctgtatt ctctgagcag cgtcgtgaca gtgcccagca gcagcctggg cacccagacc 600
tacatctgca acgtgaacca caagcccagc aacaccaagg tggacaagaa ggtggagccc 660
aagagctgcg acaagaccca cacctgtcct ccatgcccag ccccagagct gctgggcgga 720
ccctccgtgt tcctgttccc ccccaagccc aaggacaccc tgatgatcag caggaccccc 780
gaggtgacct gcgtggtggt ggacgtgagc cacgaggacc cagaggtgaa gttcaactgg 840
tacgtggacg gcgtggaggt gcacaacgcc aagaccaagc ccagagagga acagtacaac 900
agcacctaca gggtggtgtc cgtgctgacc gtgctgcacc aggactggct gaacggcaag 960
gagtacaagt gcaaagtctc caacaaggcc ctgccagccc ccatcgagaa aaccatcagc 1020
aaggccaagg gccagccacg ggagccccag gtgtacaccc tgcccccctc ccgggacgag 1080
ctgaccaaga accaggtgtc cctgacctgt ctggtgaagg gcttctaccc cagcgacatt 1140
gccgtggagt gggagagcaa cggccagccc gagaacaact acaagaccac ccccccagtg 1200
ctggacagcg acggcagctt cttcctgtac agcaagctga ccgtggacaa gagcaggtgg 1260
cagcagggca acgtgttcag ctgcagcgtg atgcacgagg ccctgcacaa ccactacacc 1320
cagaagagcc tgagcctgtc ccccggcaag tga 1353
<210> 23
<211> 663
<212> DNA
<213> Artificial
<220>
<223> nucleotide sequence encoding a light chain of humanized anti-
IL-3Ralpha chain antibody CSL362 and modified forms thereof
<400> 23
gacatcgtga tgacccagag ccccgacagc ctggccgtga gcctgggcga gagggccacc 60
atcaactgcg agagcagcca gagcctgctg aacagcggca accagaagaa ctacctgacc 120
tggtatcagc agaagcccgg ccagcccccc aagccactga tctactgggc cagcacccgg 180
gagagcggcg tgcccgacag gttcagcggc agcggctccg gcaccgactt caccctgacc 240
atcagcagcc tgcaggccga ggacgtggcc gtgtactact gccagaacga ctacagctac 300
ccctacacct tcggccaggg caccaagctg gaaatcaaga ggaccgtggc tgccccatct 360
gtcttcatct tcccccccag cgacgagcag ctgaagagcg gcaccgccag cgtggtgtgce 420
ctgctgaata acttctaccc ccgggaggcc aaggtgcagt ggaaggtgga caacgccctg 480
cagagcggca acagccagga aagcgtcacc gagcaggaca gcaaggactc cacctacagc 540
ctgagcagca ccctgaccct gagcaaggcc gactacgaga agcacaaggt gtacgcctgc 600
gaggtgaccc accagggcct gtccagcccc gtgaccaaga gcttcaacag gggcgagtgc 660
tga 663
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