1 HUVANI ZED ANTI - I NTERLEUKI N 3 RECEPTOR ALPHA CHAI N ANTI BODI ES RELATED
APPLI CATI ON DATA 5The present application clains priority from US Pat ent
Appl i cat iwo 2bie/0269B4 374, 489 entitl ed "Humani zed Anti - | nt eciradkbr/@1dRecept or
Al pha Chain Antibodies” filed on 17 August 2010 and from I nternati onal

Pat ent Application No: PCT/AU2011/ 000155 entitled "Conpositions and Mt hods
for Targeting Type 1 Interferon Producing Cells". The entire contents of

t hese applications are 10hereby incorporajed by reference. FIELD The
present disclosure relates to anti-interleukin 3 receptor al pha chain
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necessary for bo@hiiofigad wesikRsRs and receptor signaling. IL-3Ra is

expressed wi dély throughout the hematopoietic systemincluding
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acut e nyel ogenous IL-3Ro is a type I transmembrane protein with a deduced Molecular Weight

of about 41kDa containing an extracellular domain involved in IL-3 binding, a
transmembrane domain and a short cytoplasmic tail of about 50 amino acids. The
extracellular domain is composed of two regions: an N-terminal region of about
25 100 amino acids, the sequence of which exhibits similarity to equivalent regions
of the GM-CSF and IL-5 receptor alpha-chains; 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-3Ro is expressed widely throughout the hematopoietic system including
hematopoietic progenitors, mast cells, erythroid cells, megakaryocytes, basophils,
35  eosinophils, monocytes/macrophages, neutrophils and CDS5" B-lymphocytes.
Non-hematopoictic cells such as plasmacytoid dendritic cells (pDCs), Leydig cells,
endothelial cells and stromal cells also express IL-3Ra.
IL-3R o is also expressed by cells involved in certain disease 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-3Rq antibodies are desirable for therapeutic
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perfornmed affinity maturation to inprove the affinity of the antibody for
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recombinant antibody or antigen binding fragment thereof, the antibody or antigen
binding fragment capable of specifically binding to IL-3Ra chain and comprising
CDRs of a Vi, comprising a sequence sct forth in SEQ ID NO: 8 and CDRs of a
Vu 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 IL-3Ra chain and comprising
amino acid sequences according to SEQ ID NOs: 2-7.

The present disclosure additionally or alternatively provides an isolated or



The present disclosure additionally or alternatively provides an isol ated
or reconbi nant anti body or antigen binding fragnent thereof, the anti body
or anti gewo4012hi2neng fragnment capabl e of specifically pcmugivoldsk- 3Ra
chain and conprising am no acid sequences according to SEQ ID NGs: 2-7. The
present disclosure additionally or alternatively provides an isolated or 3
reconbi nant humani zed anti body or antigen binding fragnent thereof, the
anti body or antigen binding fragnment capable of specifically binding to

| L-3Ra chain and conprising am no acid sequences according to SEQ I D NGs:
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set forth in SE a sequence set forth
in SEQ I D NO 4€IbE set forth in SEQ ID NO 16); and
(ii) a VH conpri si ngFOfexamplﬁ)heamwmglﬁt’ﬂh@@ﬁ%lilb@mo@éféﬁ@%nce set forth in SEQ
ID NGO 5 (or lencddeda Bycanseggence set forth in SEQ 1D NO 17); 20e)a CDR2

conprising a sequencg S@Clil@lréokh 1§lngSEQqh£ﬁcé\@t fRh(PSEQMO d@ed (Byendode@quence
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in SEQID NG 7 0mpr1s1n asequence Set fgrﬁlr %Ebr}D%JE(? 31(0r encode(} 9.

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

15 c) aCDR3 comprising a sequence set forth in SEQ ID NO: 4 (or encoded
by a sequence sect forth in SEQ ID NO: 16); and
(i) a Vg comprising:

d) a CDRI comprising a sequence set forth in SEQ ID NO: 5 (or encoded
by a sequence set forth in SEQ ID NO: 17);

20 e) aCDR2 comprising a sequence set forth in SEQ ID NO: 6 (or encoded
by a sequence sect 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 sct 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-3Ra
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 Vi
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)  aFyv;
(iii)  ascFv or stabilized form thereof (e.g., a disulfide stabilized scFv);



The present disclosure additionally or alternatively provides an isol ated
or 25 reconbi nant humani zed anti body or antigen binding fragnent thereof,

t he anti bwoyorro2aesti gen bi ndi ng fragment capabl e of speecfriaaabioobisndi ng to
I L-3Ra chain and conprising a VL conprising an am no acid seqguence
according to SEQID NGO 8 (or encoded by a sequence set forth in SEQ I D NO
20) and/or a VH conprising an am no acid sequence according to SEQID NGO 9
(or encoded by a 30sequence set forth in $EQ ID NO 21). The present
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anti gen binding % agnent thereof that binds to an i nmune efFector cel | .

10l n one exanple; t e | | obul i n t | east
par (1y o1 m nat a5 _cel 150G oo, O aBed 255 55, B e Biy f besfy o
basophi | s and/ or e%ary 1mmun0globu11ns or antibodies ar¢ capable of depleting or at least
15  partly eliminating cells to which it binds 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 function that results in killing a cell to which the
immunoglobulin or antibody binds. Exemplary effector functions include ADCC,

20  antibody-dependent cell-mediated phagocytosis (ADCP) and/or
complement-dependent cytotoxicity (CDC).

In one example, the immunoglobulin or antibody is capable of inducing
ADCC.

In one example, the immunoglobulin or antibody comprises an antibody Fc

25  region capable of inducing an effector function. For example, the effector
function is Fc-mediated effector function. In one example, the Fc region is an
IgG1 Fc region or an 1gG3 Fc region or a hybrid 1gG1/1gG2 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
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comprising one or more amino acid sequence substitutions that enhance the
effector function induced by the immunoglobulin.  For example, the one or more
amino acid sequence substitutions increase the affinity of the Fc region for a Fcy
receptor (FcyR) compared to a Fc region not comprising the substitutions. For
25  example, the one or more amino acid substitutions enhance increase the affinity of
the Fc region for a FcyR selected from the group consisting of FcyRI, FcyRlIla,
FcyRlIlc and FeyRIlla compared to a Fc region not comprising the substitutions.
In one example, the one or more amino acid sequence substitutions are:
(i)  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 Vi comprising a sequence set forth
35 in SEQ ID 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 I332E 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
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3

Cmencadsol T et peluchein wortBesyo Aauberiatiofy bheed Tast BBIRY | or g

sequence set for
the S239D and5133BR IDgVQyBst and dt fesetivabeor di ng to the EU numbering system
of Kabat). in onbeaex clpl wyiatlhegloe (VelgioonriongrPPRs és2 andskeguenfoeh set
forth between resiSR@D RBI-A6AnOT, r&bEtivEy;Mel 12 (conprising the S239D,
A330L and | 332E gigbs] hiy LRAS c&}féﬁﬁ’tﬂgbl@ﬁ ciftprishg drth AP Gk i Ko &t Of
Kabat ) . 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-3Ra chain
and comprising:
() aVpcomprising:
a) aCDRI comprising a sequence set forth in SEQ ID NO: 2 (or encoded
35 by 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 sect 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 (i) a Vgcomprising:
d) aCDRI comprising a sequence set forth in SEQ ID NO: 5 (or encoded
by a sequence set forth in SEQ ID NO: 17);



5In one exanple, the i munoglobulin or antibody is selected fromthe group
consisting of: (i) an antibody conprising a light chain conprising a
sequence wotofaami9s4in SEQ I D NO 13 and a heavy chai n cecprARINgoIwSsequence

set forth in SEQ ID NO 11; (ii) an antibody conprising a conprising a
| i ght chain conprising a sequence 10 set forth in SEQ ID NO 13 and a heavy
chain conprising a sequence set forth in SEQ ID NO 12. As di scussed

herei n above, the inventor has determ nedythat follow ng adm nistration of
an anti body described herein, the nunber of NK cells in circulation in a

manmal are initiall Yoyl e%‘@ﬁ@z %ﬂmglg% séqﬁ&{cgge?ﬁgthQQE‘F@ﬁﬁ‘?hd Q (511%‘191c0dt].'(':‘l-’ nunber

of NK ceIIsmcrcu atl{ontl rth IE)I’IO to adm nistration.

i nventor has al s $hOWA f;heaffo I r%Iclz s n nber of NK ceI s rel atl ve to
target cells resultshin 3Gldkbepswgsiag # peyenge sqt faath in §EQ AN (fismerded of

target cells arebkibdquence Tifasthah SEQUDING: ilAdeed by an anti body conprising a
constant region giii) Fehta@gickdin caRRfit 18EiY canprivingadiith sdid sibsfitution@rse3B$239D and

| 332E accor di ng tadeB@@@e’or@Q Wﬂﬁ@ﬁfj‘nﬂ&b@rﬁ@sﬁ‘s@n%fl&%@tat Thus, in one

I th t
anti body, whi E’Le.si”ﬁ%' I BB L SO U SRATRIRE g

e
conpri si ng: and I%?nlg ‘Eonﬁtﬁ%{r%l%rl abl e regl on (VL) conprising CDRs 1,
2 and 3 as set fort hinjoje 958EO, [P cNEkent Eeio carpprisgs a pegugee sat fasihybetweenj ) g
heavy chai n Jari abldecs1@¢i460 (ifddjverofifHQ BINQ: BDRs 1, 2 and 3 as set forth in
SEQ I D NGs: 5, 6 andrif pre®@sBeddsielMditigndy of hl'tdrﬁah@el?@%%ﬂe@Elﬁlsﬂlafé@%t ant

region conpri si ngec@l%%%gfn% %aabdﬁa%ogytw%@ﬁ%g?@@gf%&:lﬁ&ﬁg%ﬁlﬁﬂ{é% ng to

t he EU nunberi nggfélg n one e ent di scl osure
provi des an i sol %5 a“ﬁ‘@](flcf%lpﬁsé?ﬂ hunani zed anti body, the anti body
capabl e of speci fi)cat My Campreﬁi%gant@lmwsme%wr@Cfézmang;%n%ﬁQ@w §97 "a WL
conprising: 15 encoded i) a seq@BDRA set dorpr insYHEY Ia NOe §0eandr 8 étn domprriking an SEQ | D
NO 2 (or encodedmdb 4oy saqestRoseing &t SEQNDING:1Y GEQCLRING a dkflence set  b) a
CDR2 conpri si ng %&QHSEE%NF@Q Qhdh in SEQ ID NG 3(or encoded by a

f ;
sequence set for E(']I‘} 0 a h ]?3151 R@Sta%t %(’non COH&%CT & ag)moaacslq@e)sﬁ) tg[e SeS?kE?l%rt hin

sequence set for
SEQ ID NO. 16); and 1332E according to the EU numberlng 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
residues 121-450 (inclusive) of SEQ ID NO: 11.
The present disclosure additionally or alternatively provides an isolated or
25  recombinant humanized antibody, the antibody 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), a Vy
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



40(ii) a VH conpri sing: d) a CDR1 conprising a sequence set forth in
SEQ ID NO 5 (or encoded by a sequence set forth in SEQID NO 17); 7

e) a CDRawoanprizsi3ag a sequence set forth in SEQ | D NO péT(Aaroarmouded by a
sequence set forth in SEQ 1D NO 18); and f) a CDR3 conprising a
sequence set forth in SEQID NO 7 (or encoded by a sequence set forth in
SEQ ID NGO 19); and 5(iii) a heavy chain constant region conprising am no
acid substitutions S239D and 13 32E accorging to the EU nunbering system of
Kabat . In one exanple, the heavy chain constant region is a hybrid of
a human |gGl and_a%aﬂﬁ%ﬁﬁuﬁc%%uﬁrp&%haﬁ'ﬁboﬁfgﬂ a(ﬂﬂ?en binding fra meﬁt@he?&?o%@npl €

t he constant region n?ﬁirs'@” ses a segqr%%ggeor%gt n%fnth lfe Of esi dues

o] ﬁbrl % ‘iaL oy Uﬁ?e Fl

t 1
121-450 (i ncl usi Y&)¢ g SRemapy hefah or

addi tional Iy or alterfaif vEmple ppimaaeoskiulin) aatieedy of thegvesatidslti hunani zed
anti body, the antsddfotjengthpatiody.of specifically binding to |IL-3Ra chain and
conprising: 6i) a MVin éenrpirEe,ng itmuaoglotuliaor dntiedyente paseardlclogurt o SEQ | D
yglnp?_ (_0:] 12ne2%991@9gmgﬁmgig%&%n%aﬁilifé{ﬁﬁﬁ Hitséoeiaﬁﬁglolngalhl@( @)1?%18@{/[ gaeg E)/H
i sing | i i y
a sequence set fg?gﬁs’ |gur? §§%?1pr1§?%1&§’??% Sﬁgle’ %lﬁiﬁ@gﬁeég\%mcaﬁaﬁﬁl%stant
regi on conprisin@ &t no acid substitutions 5239D and 13 32E according to
the EU numbering sysketeskarp@pan, imppnpglendn @x apiiody of tie pivsery yliselosira
constant regilon bmdatoHiBRiodhaif wéth la e abgGl 2ardMeorhessanin bgGXamphsthant

regions. I NK@NR Bl gbout NL1CANSh@ NbodtEUFRIN VOB e & iSanience set
forth between resiy 121-450 (inclusive) of SEQID NGO 11. The present

disclosure additionalyy, of A e ieobRi O A88f e R PrES Hisllosure

binds to IL-3Ra chain with a Kp of about 9x10™°M or less, for example, about
15  8x10"°M or less. In one example, the Kp is between about 5x107M and about
9x10"°M, for example is about 7.8x10™°M.
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 cynomolgus monkey). For example, the
immunoglobulin or antibody is capable of reducing the number of NK cells when
administered to the mammal by at least about 20%, such as at least about 30% or
40% within 12 hours or 10 hours or 8 hours of administration. For example, the
25  immunoglobulin or antibody is capable of reducing the number of NK cells when
administered to the mammal by at least about 50% within 6 hours of
administration. In one example, the immunoglobulin or antibody is capable of
reducing the number of NK cells when administered at a dose of between
0.000Img/kg and 50mg/kg, such as between about 0.0005mg/kg and about
30  40mg/kg, for example, between about 0.001mg/kg and about 30mg/kg, such as
about 0.005mg/kg and about 20mg/kg, such as about 0.01mg/kg and about
10mg/kg. For example, the immunoglobulin or antibody is capable of reducing
the number of NK cells when administered to the mammal by at least about 50%
within 6 hours of administration when administered at a dose of about 0.01mg/kg
35 or O0.lmgkg or Imgkg or 10mg/kg In one example, the dose is about
0.01mg/kg or 0. Img/kg.
In one example, the number of NK cells in the mammal is increased about 7
or8or9orl0orllorl2orl3orldorlSorl6orl7orl8or19 or20 or22 or
29 or 57 days after administering the immunoglobulin or antibody compared to the
40  number of NK cells in the mammal prior to administration of the immunoglobulin
or antibody. For example, the number of NK cells is increased at least about 8 or
11 or 17 or 22 or 29 days after administration. For example, the number of NK



25 reconbi nant humani zed anti body, the antibody capabl e of specifically

bi nding to IL-3Ra chain and conprising a VL conprising an am no acid
sequence wocordizngg4t o SEQ | D NO 8 (or encoded by a seqeemad@28dat00isst h in
SEQ ID NO 20), a VH conprising an am no acid sequence according to SEQ ID
NGO 9 (or encoded by a sequence set forth in SEQID NO 21) and a heavy
chain constant region 30 conprising am no acid substitutions S239D and

| 332E according to the EU nunbering system of Kabat. I n one exanpl e,

t he heavy chain constant region is a hybrid of a human | gGl and a human

lg& constant r eg:&lgrﬁ the mammal 1s 1ncréars]e bgﬁ(tqm &’20‘%% 36‘%%% AMor 6@%'09”

conpri ses a sequ e s ﬁ e cIu5|ve) of
SEQ ID NO 11 %& %% C8m8” “F?O Wlah““m rereggr]ﬁ&J Slssdnotshﬁrnéa 884 an

i sol ated or r ecoﬁﬁlﬁéﬁﬁﬂqw}éfm iy @huﬂja&yanttbﬂ@ ahti peey! ecfgﬁawp
speci fical ly bi ndNknhgeltsoin the3Ramwhlaisningreased diypaliosi BBPoaat| fegints divai ¢fter
conprising a sequénadtrain of dietdntibdaly SEGhh i ddObulk3at anidsebdhed Y.00 hay/ Rg
conprising a seqygnes, Sophidd it tREQurhiber NENK kel 4 ﬂle%ﬁnrﬁaﬁaﬁmlr@f@ an
i m*runogl obul i n O%drﬁfﬁ s{ t?o yof?l{e &Er[ g‘nuli)lh% inﬂ%o{lr a%rrle&tdmb lil %umﬁ)er Olfhe

fie
rmanogl obul ﬁsﬁﬁﬂ%ﬁmﬁ g lmgegﬂw Ao P D

i munogl obul i n oﬂﬂ%tna%tllﬁ%@y r tharantipedy ¢ Hemwyziobelgnehe dherbsbeenf t he
present discllosu®0img/ke maketimgkg ictoghyedoto tentungen obNRdietlg i thagrmemial t her eof

I'n one exanpl e, @Rnod toTAHARGkAIIA dfAIhcOimnaMbeI DAY 0@ bntio@y. PL SR UxaklbBChOsure is
a full length a”%h%%ﬂ'}’or lﬁlnﬁm&ﬂ@b% N %ﬁ t@f&dhﬂ@cﬁs’gkﬂ’&wée&ﬂb(@ Lh§ody of

the present discl qsure ur i

di ssoci ati on cong Qigke %ﬁr e&?mglﬁ’l eé‘MnB?og?@gn Oléﬁllztﬁogtys T’(ﬁmﬁ?\ﬂe M fess, for
exanpl e, 3x10- 9vdese of B§Emg/kger)- Hag/ke. 5x10-9M or | ess. In one exanple, an

i mmunogl obul ild or anBasbdoaythefdistlherphagent wii cippaent ¢o the skilettetitao that - 3Ra
chain with a KD @He pReut dRcRXkO i dne&ﬁmuﬂdgloﬁﬁlﬁl exanpbady thire v&ﬁali S

In one exampl o g g0l obuLl . ohe a0, O e BLERGR] g5 beure

binds to IL-3Ra C
about 158x10- 1M SRMMesLauseha guction Anthe aumpgyeot Rﬁﬁéﬁs %@@W%éﬁﬁwgglo 1M

and about 9xi28-i by amifcerasceindhphumbics oaNBuaelly . dx 0@ axemple, the nmberdif N osur e
al so i ncl udes fraghdninsicasednt @icsd asrapadelrtb vetnunmbder @NK biedls iinin neginebul i N or

anti body of the d}isahasHihRiration 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 least & days
after administration of the antibody or immunoglobulin at a dose between
0.001mg/kg and 0.1mg/kg compared to the number of NK cells in the mammal
prior to administration of the immunoglobulin or antibody.

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




I n one exanpl e, an inmunoglobulin or antibody of the present disclosure is
20 capabl e of reducing the nunber of NK cells when adm nistered to a mammal
(e.g., awornetwmeas4pri mate, such as a cynonol gus nonkeypPCTRarosxamsbe, the
i mrunogl obulin or antibody is capable of reducing the nunber of NK cells
when adm nistered to the mammual by at | east about 20% such as at | east
about 30% or 40% w thin 12 hours or 10 hours or 8 hours of adm nistration.
For exanple, the 25 i munogl obulin or antjgbody is capabl e of reducing the
nunber of NK cells when adm nistered to the manmal by at | east about 50%

Wi thin 6 hours of.adql rﬂfcf%%r id Qf‘the' Jlsc‘Pd’é e%ﬁrﬂﬁ'eeor rﬁ{}? TP AL QRaL N or

anti body i s capabl en adm ni stered at
a dose of bet V\eeﬁeqﬁelﬁ%i%/afkap%mﬁ 65%3}3 mkchtc? C]B}Sta\(}\ggn about,

0. 0005my/ kg and aboul! 3¢ kg, sencie C%‘i@ ligan %@f%oaﬁamcoe}m@@%g/ kg and
about 30ng/ kg, sat hxmgsmbd@mor@n@@@ mglakeg napldic abid tizOhsgldeere, wheehin aad about

0. 01ny/ kg and5ab@atatcliGugltis geid FosperkBITpke] totohe of Mok N@glaabuhicioici@nit i body i s
capabl e of reducgﬂge); 51&90&% of NK cells when admi nistered to the manmmal

by at least about’ 53/0 LS o kons%%gao@'ﬂf%{@os%mﬁgseeg%a% stered at
exanpl e, the dosémg ”g ad’(’l@e gr MRt IPnORS; 18 2t he

number of NK cel PENoterepka Agphihic @lCi)ch@g @@ﬁ@ﬁp%@mdde érccgnmltsmg adf) 10 or 11
or 12 or 13 dP 14pcnabl315nl«adtolaﬁprornotér7 or 18 or 19 or 20 or 22 or 29 or 57

da?/ni af t er Nidm ln: St efl dﬂgthémamﬁmuﬂ@gér@b@bdn@mm 1saen$1t1 ) Yo gé‘ﬁ?ﬂlacfoﬁdruho the 40
nunber o ce qﬁm!

i mmunogl obulin or %éntl nﬁg WIH‘%%% abiyq n%e hub %Fé{n%oﬁlgﬁogcoeﬁdgs is

i ncreased at Ieaélg aBdit™8%r 11 or 17 or 22 or 29 days after

admi ni stration. Ebr exuasicacidepodingaisy PIPRId® cells in the manmal is

i ncreased by labodii) 10%6igern@0iome308% otc; A% or 60% or 70% or 80% conpar ed
to the nunber of (INK calitBiciaidich®digar@don@pdl@eptide. adm ni stration of the

i mrunogl obul i n or antf’opoé;()(m{)lgo'fheeﬁﬁmoﬁfpeﬁtllag %Hfﬁh?ers va}l\"én&?%é %edoﬂdt he
manmal i s mcreaseld ¥1da out . 20% Or%?s ration of

t he anti body or h (ﬁ ObUIR dosehrg Pg\lé%eﬁu% E)mprlsfﬁ(a &n%ild tEI?erg/ kg
conpared to the ALRBEPOTEEP! ?E‘QPW@S?NH’L he mammal prior to adm ni stration of
t he i mmunogl @Bul i n oFfhcapesciialisglosio plse gemgmmbates Sgparpie goetic efnstictscak|of i n t he
manmal i s i ncr easvaithlxyicalboatfirsd Pétypdptille@st, chbibpriding a 22) and AdtidaySwhith er

adm ni stration ofndoh& AREIR @Jndb'(fé%m&ﬂipﬁlélﬁlngLﬁt Fér dasplcb@t presmt 10 0. 00
| mg/ kg and 0. 1ny/ [ggl gorpej: 3e9atc5\§ ({Mm%mgr K cells in the mammal prior
to admnlstratloz1 ?}T[H RN or ntlbod\g/ 1Inoeexa l e, the
anti body or i muf%gl dhditn e’ipées%l i FPYHET SOMBESE Gol8¥!BF %5 Elng/ kg
and 0. 1ng/ kg.25 FoPolsepifd @.2- coapristgiinGy Petthly kinked tosrrpeiery aids  admi ni st er ed
at a dose of 0.0lmy/ kg s@ond edprepsiog. cohSBas edmpisiighe mickel asdireecddergean, it

wi |l be apparent pbgpdphec @, chnﬁphsafgtai\gaspar&wmﬂ(agtommér di scl osure

provi des an | munogl opl 4Rl 1?9\%{65 Dby Nefnn shieactd@ud maml,

causes an |ncrea$éeco|d1n ¢ %e U n%dl S In the For exarrpl e,
the i munogl obul o1 SRt 1°B6 5%/ Wheh adni ni stered to a mammal, causes a
reduction in3he nun@eqneafanmke g preseptdiscipsuramrryides p ISP Gelb exnsspsiag

i ncrease in the aumbeawmogfobNik @ahtitdy prangem xdmrgiragmentd theudstosurofor NK cel | s
i's increased or redubiashtcangacidl-molified nwapess thf iniNKineglbbusinj antibdig oramal

prior to adm ni staﬁt@ehgadigfgfrgé}ﬁ\enltnnunogl obulin or antl body. I n one
exanpl e, the immunog| C number
of NK cells E Wzlg no%%I aﬁ‘n g %h%Péﬂ p w%és%l%e g%g%} 81{5 Tlct ogﬁﬁﬁlsélgs&%‘%
admi ni strati 0?’ n L4hi Fﬁ’n§ PG COMYEEE DFUCoift Bncﬁ Ky G YB?p“ée 1rrg/ kg
and the nunber ofegHcogwrifing ¢ Mutdperablididd 1 8 pionereaséd by about 20% at | east
8 days after adnm(ii si seadridaenaic colveuardmpisihe aarucicivrmid @gdodbiglai polyatptide dose
between 0.00 | ng/kg, @ﬂ@rlg@m{)@e@g Me@%&@rohﬁ@r nunmber of NK cells in the
manmal prior to %@?eﬁ' R FRE hRNseL8ndt J3fpk ST RGth QR YhhlnQYiobARE, | RQ5dy or

40  antigen binding fragment of the present disclosure.

The genetic construct can be integrated into the cell or remain episomal.



30l n one exanple, the disclosure provides a pharmaceutical conposition
conprising an i mmunogl obulin or antibody according to the present

di scl osurwoant/e1phar naceuti cal ly acceptabl e carrier, dPCUAR0OV0ENs6i pi ent .
The present disclosure also provides an isolated nucleic acid encoding an

i mmunogl obulin or anti body of the present disclosure. 35Exenpl ary sequences
of nucleic acids are discussed in the context of encoding antibodies or

i mmunogl obul i ns of the disclosure and arej to be taken to apply nutatis

nmut andi s to the present exanple of the disclosure. The present

di scl osure al so pr OVEQ‘ d?%%hsebf:th%cﬂr«%eﬁad?sf%sﬁre%clﬁﬁébéa'ct@hﬁ' Qs tRad nucleic

acid of the dlsclqﬁure stringency hybridi zation conditions.

40The di scl osure s%“?nc an % s, hono] ogs and derivatives of an

i sol ated nucl eic aci Eheopre%eﬁb kﬂ? %IFeoéflﬁ“émaHI?h@rOﬁ‘rd%%%ﬁ”t’eﬂ?ﬂ siOr PEYPENGPR o
provi des a genet immoengkbplictangbndprdrsintigenabinding fiagobrit @dthedekcobwe.abé d of t he
di scl osure and onethed compssigdabihiatig thegelceothideus@y ueme elsclosiie hn@s a

pronot er oper abl y,lqite dubRidhh oM We! Ghou@feldBulin, antibdd) 8P &nEKANPIEingt he

genetic construct i on construct conprising an expression
vector and an iso ?gﬁmgﬂﬂ&ﬁﬁéﬁ%%30| of the d'SC|qurﬁ%4éPfre'n sai d

5i sol ated nucl ei ¢ acldf &x %é%vpﬂb%h@éaowgngﬁélaFm RIS nucl ei ¢
acids in said exprteassibgdingelsaeaent of the disglogie cemprifes sulturing ﬂ@?e‘ﬁé‘t ¢fcthg onst r uct
of the di scl dsur disclosupr uslesscoadifius Isefficieadbidheinemio gigbwinpoltippiypt botégsn (€. g.
conprising a VH)bgg@,@Qbﬂmﬁtdﬂgﬁ@xmgﬁ@npngﬂ@ﬁﬁySaﬁamﬂ nucl ei ¢ acid encodi ng
anot her pol ypepti de eong exg 'rﬁétﬁ'cgi i%r gﬂo&ucm%%ﬂﬁhéfodﬂugﬁ eagtﬂBle r
pronoter. I n anot her ad lb' 1 8?1
DO onmt Fooshn SHATE megt B RBCIFyFT RbRRPER gt
conponents in 5'lm@m@%k@PHbﬁMﬁPﬂﬁménﬁﬁﬁ Be W@@?“a nucl ei ¢ acid encoding a
first pol ypepti de; The present disclosure additionally provides a method of producing a
recombinant immunoglobulin or antibody of the disclosure, the method including
the steps of:
(i) culturing a host cell containing an expression vector according to the
disclosure such that the recombinant immunoglobulin or antibody is expressed in
20 said host cell; and
(i) isolating the recombinant immunoglobulin.
In one example, a method for producing an immunoglobulin, antibody or
antigen binding fragment of the disclosure additionally comprises formulating the
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



15(iii)an internal ribosone entry site; and (iv) a nucleic acid encoding a
second pol ypepti de. For exanple, the first polypeptide conprises a VH
and t he swoant/quypepti de conprises a VL, or the first Pppolaepttiotse
conprises a V. and the second pol ypeptide conprises a VH 20The present

di scl osure al so contenpl ates separate genetic constructs one of which
encodes a first polypeptide (e.g., conprising a VH and anot her of which
encodes a second pol ypeptide (e.g., conpripsing a VL). For exanple, the
present disclosure also provides a conmposition conprising: (i) a first

expressi on const 'éh't?gtenﬁﬁlﬁﬂé‘h?% )t/ @ftﬂ% LfdsfiredG fle ﬁ%@t‘i’éaﬂﬂenﬁof?a%?&b Repti de
A

(e.qg. conpr|3|ng K nm]ma ed to a pronoter; and (i11) a second
expre55|on const FUE r|S|n a nucl ei c_acid encodi ng a folypeptlde
(e.g., conprising a IvLO)ne 6?1:?&9&% dispask eigropdition iy p ot Re-mediated diséppeadry scl osur e
al so provides a hoslitiosel | conprising a genetic construct according to the
present disclesure. BOhocarplehadptas otdedipses aiytlodysplaitosuideonsy. ovi des an

i sol ated cell expresgifgehp !maggds@a%h&u&{ls@ﬂ{c&b@féuawheﬁﬂm bi ndi ng
fragment of the g!m%iglj ﬁ a%np?e Ie kin?g%r@ll gﬁ%cu?eqtl—:ukﬁlg gg%‘g T{gy F%?ﬁoué ed to In

express the i mu

one exanpl e, thel%gWPmBH PWgﬁée ﬁg%é%%e@¥%“%%ﬁ%??%ﬁ? Hi scl osure or:
35(i)a first genetidn @thmnlétth@diﬁﬁ%q wicpiylittoniyie b Rozassagiated e g La

pol ypepti de (16. gleukeniapiri, dicregncar (dHeulapes)abdhyratterided dy taoca (prleukomen ; and (i)
a second geneti ccaRRspeddfmb ICORPr i sing a nucleic acid encoding a pol ypeptide

(?' g., conprising a hotﬂ&%&ﬁx@ély tllle' cg}féglsta(?naﬁén{l% glgﬁ#ﬁ({prohferatbveﬁﬂgfd%' n the

first and second @ﬁjgﬁgp | orm an | nmuno or 40anti gen
bi ndi ng fragment ® %ent disclosure. The genetic construct can be
integrated into the Bemnp e@mp%eeﬁ*ﬁﬁﬁeaébpwﬁﬁrwn is gn autoimmugrs gapditieB opf cel | s of
t he present disclidbonatornaindidien.bdor evaimgple, thekdslitiopasalspusces.] wstemmsect cel |'s
or mamal i an cel Igus erythrematosus, Sjdgren’s syndrome or scleroderma (e.g., systemic

sceroderma).

In one example, the method comprises administering an effective amount
of the immunoglobulin, such as a therapeutically effective amount of the

20  immunoglobulin, antibody or antigen binding fragment.

In one example, the method comprises administering between about
0.0001mg/kg and 50mg/kg of immunoglobulin, antibody or antigen binding
fragment to the mammal. For example, the method comprises administering
between about 0.0005mg/kg to about 40mg/kg. For example, the method

25  comprises administering between about 0.0005mg/kg to about 30mg/kg. For
example, the method comprises administering between about 0.001mg/kg to about
20mg/kg. For example, the method comprises administering between about
0.00lmg/kg to about 10mg/kg. For example, the method comprises
administering between about 0.0lmg/kg to about Smg/kg. For example, the

30  method comprises administering between about 0.001mg/kg to about 1mg/kg.

In one example, the method comprises administering between about
0.1mg/kg to about 10mg/kg of the immunoglobulin, antibody or antigen binding
fragment. For example, the method comprises administering between about
0.Img/kg to about Smg/kg. For example, the method comprises administering

35  between about 0.1mg/kg to about 1mg/kg.

In one example, the method comprises administering between about
10mg/kg to about 30mg/kg of the immunoglobulin, antibody or antigen binding
fragment. For example, the method comprises administering between about
20mg/kg to about 30mg/kg.

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

In one example, the immunoglobulin, antibody or antigen binding



The present disclosure additionally provides a nmethod for producing an

i mmunogl obul i n, anti body or antigen binding fragnent of the disclosure, the
5 met hod worgprZ/®iesg nai ntai ni ng the genetic construct (spcofaAtzha/diesel osur e
under conditions sufficient for the inmmnogl obulin, antibody or antigen

bi ndi ng fragnment to be produced. In one exanple, the nethod for
produci ng an i mmunogl obulin, antibody or antigen binding fragnent of the

di scl osure conprises culturing the cell ofy the 10di scl osure under
conditions sufficient for the immunogl obulin, antibody or antigen binding

fragment to be p@g%ﬂ angnmgg%agggka01&> %eted. I n one exanple, t he
g gn.|
TS

nmet hod for produci gen bi

nt| di..n
fragnent of the discl Ostfe eéd%‘g i offal™ Ihunogr‘?% n?%; ol 8t i ntggeflhgmdmg
i mmunogl obul i n, éﬁ@?%@&fdﬁﬂn%%?iﬁéﬁoﬁﬁﬁémﬁbofragnent 15The present
di scl osure additi onal lnyopr ovimps thenmrhowglobulpy cutibidygom anegsonbindiagt
i mrunogl obul i § offragfi¢nt Badiimfertdae « doself 0&big/Rg. t he met hod including the

steps of: (i) cul tyrbRg e2a §tth%elﬂ1m%g0%lﬂﬂ NGt BRIyE ¥P 288 h OPin¥igSt OF
according to theg géﬁﬁngﬁﬂéﬁnﬁgg t%ﬁ@&c& Econblnang |nnunoglobulln or

anti body is expres

| i.solati %
recombi nant i munogl o dWFﬁxmnme‘t?Hn@W%% QHbPrm“@ HSH“Wﬁ¥“£gb fici ng an
i munogl obul i n, &W¥mMsddy Blpralifyt iofempl ndilhgorer g&greme. g RO bsttess ur e
addi tional | y 16onmpdimmesatfons imak Rbdt abput Ndayisnauinagit &bulabout 8aaysi frodyenpie, ant i gen

bi ndi ng fragnment amidax abdahar m?seult I19adalyy 2@%@9@&@@1@ Harpekied between The

t di | t t
ﬂg:t‘?ﬂent' 3? gs%&lﬁllsﬁ@u&lﬁ R\t &S ahulTBE @%&;8 ag%sﬁ'eé h{)]lﬁgr'i %@r’]én:ﬁ; Itﬁe
P el d | S5ure to

Pt 00€. 1
L eo oF i st &R &jﬁ'ﬂ?@* oAl et BB S
the manmal to thé&f £ leat akout by dye At 24 dres- dil8 eaxeapiplecBaariqdditvesdl n one
exanpl e, the lfmmadhinisgateonk yraleast bippubPiedagx artp bether bamplenthe peri! betweaeed  of
treatment or prophlyin@¥htfons liN aOREst @KANTHSEdayt, NRcliraMaBleadt nboges) st fRES from

the disease or capgifid Qﬂleask B &) %@Hpilsﬁ‘da {.han GRMBInplcNihB8&shdi titvlen i Sk Of
devel opi ng t he dageas Iapse t hereof. 35The present

or
MINIs atlon? S apf:ei:astt abofutglfor%o da% ? bul i n, ant i body or. antigen

di scl osure al so provi an
bi ndi ng fragnent of tﬂ%eHW@@?d@hWEmﬁPgﬁb i Grnggen PHWING OBRBshr e i n

medi ci ne. 20 Thémprstesasinat addaese IOBbaweera@iaﬁ)Oclmgﬂfaldny Sore/ks) seshreattictvesey
provi des for use0oh0samny/kgamdsegikghior éexamprnbdtioedy). 00t mgkg ngeimdikg dadige f r agnent
of the di sclosur @efid eRen administrations is at least about 7 days or 8 days or 9 days or 10
days or 11 days or 14 days or 17 days or 21 days or 22 days or 28 days or 29 days
or 30 days or 1 calendar month. For example, the immunoglobulin, antibody or
25 antigen binding domain is administered at a dose of between 0.01lmg/kg and
Smg/kg and the period between administrations is at least about 7 days or 8 days
or 9 days or 10 days or 11 days or 14 days. For example, the immunoglobulin,
antibody or antigen binding domain is administered at a dose of between
0.01mg/kg and 2mg/kg and the period between administrations is at least about 7
30  days or 8 days or 9 days or 10 days or 11 days or 14 days. For example, the
immunoglobulin, antibody or antigen binding domain is administered at a dose of
between 0.01mg/kg and 1mg/kg and the period between administrations is at least
about 7 days or 8 days or 9 days or 10 days or 11 days or 14 days. In some
examples, the period between administrations is at least about 7 days and less than
35 about 22 days, such as at least about 11 days or 15 days and less than about 20
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.



40 manufacture of a nedicanent for the treatnent of a disease or condition
in a manmal . The present disclosure also provides an i mmunogl obul in,
ant i body wo 202/@m3igen bi ndi ng fragnment of the di scl osureTfAaroud®1dsn t he

treatment of a disease or condition in a manmal I n one exanple, the
di sease or condition is an |IL-3Ra-nedi ated di sease or condition. 5In one
exanpl e, the disease or condition is myel odyspl astic syndrone. In one

exanpl e, the disease or condition is cancgr, such as a hematol ogi ¢ cancer,
for exanple, |eukem a, such as an acute | eukem a (e.g., acute myel ogenous

| eukem a) or a chronif J,euk é‘th@:‘?mﬂnunog?cl%f?ﬂ‘brcanm!&fy‘?{%ﬁﬁﬁéft%ﬂeﬁ ol £4KEM a) In

one exanpl e, the ﬁ{cﬁ .g.,
10l eukem a, i . glrﬁ%/ﬁ%anﬁf{ﬁ?pe(l(g&'b?tg ef{larg}lmlr)lsr%ra 10n(§ R?g(’yf &_?g@@ oby((:ia(%s”g?cer (or

| eukeni a) cel | s 8>éa¥8e%rs11 Yy ¢r- BRlgys or 14 daww%ﬂf?o@%m dhdarpre?! dHe odhcer is a
mal i gnant | ynphogdewl i ferative di sorder such as |ynphoma. In one exanpl e,

the di sease o6 condi tF@rxinspl@heathinogbigin 0ondibbdyoR adhinRercliat atibsamfat or y

condi tion. For e’é@t%&?@mé/ﬂfarfﬂoﬂm{gmgod'ﬂd iR peHBY BetwBendadmiSHBLEHY i€ af uﬁws
erythremat osus, 0919'1? ?a;ﬁ S15"0 X%‘T Qe 1?1%%%@&3 %ﬁlg%r gn%bgdy’ 1s %XI% é)%

sceroderm). MmN Heri ng an

of fect i ve amount APt demRe, Q?@@owwﬂmg@g@ﬁ @gpaﬂ%fﬂ%r BadTAlT N3 fective
amount of the 2015 3naricgPwBdlor kS daypt i fvo gyenmle, &mmg@lnogé@huan ﬁlganfﬂb rent .
I n one exanpllg, tbtwinivetrddcd a clogepuf ibste@sera2im giigsine 30mg/kp ebdvhe peradddgtween

0. 0001ny/ kg and 5&&%45&&16% if gnenegbalbuligns aiti Dedymeexamiiégele fkivgi ng
fragment to the g%fm n%stﬁﬁ éfﬂe %JL%?LE% H@Q a&?m&h Qd%o&d/ﬁ-'d%£ E@ﬂ' ”9
& PR

oy o o R EAR e e RS AR R

conpri ses adni ni &t For
exanmpl e, the net HER}“%% b prsldess Aiiebgus § e alyﬁg bet ween about O. 001ng/ kg to
about 20ng/ kd5 For exlampt exantphe theemhoobghaboinr dsegbaling mingtiscicdgt Hétsneen
about 0.00 | ng/ kgf tem@boutd thd pEHddDetvicor a@xiaiiPhtedns ishet ¢ bots ¢gupF 5es

adm ni stering beiyrepr2BRVL: B & /4§ga);s%r§{lp Eo%@&@or srQk s%@@@y@ the 30

met hOd COprr I S€es adm ]I_?ll =Y eralmnge e 1mmun0 ?ol%uf“ln I' aIIQQOdWQS llltll(S)teI% gtUt dqﬁe n’g/ kg
In one exanple, the mer ho et I'Ngy 1nmgy/ kg

to about 10my/ kg °bfOmeks M%ﬁﬁsafmmﬂweﬁn a%IWPISH%}WS E§r14 ?@%}? hdr AY
fragment . ForZ0examysloe22 ddye omdtdapdordd pirsios 8¢ dayel o 16 deyeoriSh gayser odays-about
0. 1ng/ kg to about 5npAkdiscuket abxambk égvehthehasegbinddha dotprwisegindaiptatibst er i ng

35 between about o0 qd K gloBuIBPOMNtibEE dfOhe dlsclosureI flc ARBLEAMNK Gellstifie met hod
conprises admi ni ?ﬁc?éa%ﬁ%b@%t%%ﬁmﬁgﬂ}r‘ serilta%ﬁ/ d1£191sﬁ"§%ﬂt %Qﬁ%olﬁ%‘?fayst he
In ‘E t he

| obul
'rren?ﬁgggcgngr:2§esaf§awﬁ?%%ﬁaﬂ. BETERY YE SO ifnfa?kg

efficacy of an antibody or 1mmun0globu11n 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 least 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




40l n one exanpl e, the inmmunogl obulin, antibody or antigen binding fragnent
is adm nistered at a dose of 0.01ng/kg. In one exanple, the inmunogl obulin,
ant i body wo 2arfazgen bi ndi ng 13 fragnment i s adm ni st er edPat/Ad200401056

0. 1ng/ kg. In one exanpl e, the imunoglobulin, antibody or antigen
bi nding fragnent is adm nistered at a dose of | ng/kg. In one
exanpl e, the inmmunogl obulin, antibody or antigen binding 5fragnent is
adm ni stered at a dose of 10ng/kg. Isn one exanpl e, the

i mrunogl obul in, antibody or antigen binding fragment is adm nistered at a
dose of 30ng/kg. QN8 e, the immunogl obulin or antibody is
adm nistered to Pﬁ%bo%ohgﬁ"}gll a Bpﬁr Ilgty of tines. In one exanple, the period
between 10 adm ni stratl ons is at |east about 7 days, such as at |east
about 8 days, foPRAKEREPERIPION QEJIHEPRAWINGSays or 10 days. In one

exanpl e, the period Eleumelénlsa@ﬁphlcsltrﬁmae@tntson showing [twagmmbabef¥K tdlsdays. | n
anot her exanplse, atsix@plp &omaOndaetunae Primdidisobjsdt hatdrionstims péhts (Bdsdicaddpout 15

days, such as at gligasls alRMlwdRndsy suith@® @f3eBte. Bl heast abQut 18 days
or 20 days. In 01 re%éﬁ&ipllsno %@gnt%%;rolf 9&1‘%1%,@60@ ceﬁ Hr?c%ngona{dﬁl 1{18 1n%nt§1 Is at

| east about 22 daj etween admeni strati ons
is at |east aboufft % Sa@ﬂ%ﬁh%@“g?ﬂ%im% ut 30 days, for exanple, at
| east about 40 days ElguwsBdaygraphlealm@éeS@%mﬁ@wntgiée pevticoef Weeeliséha

adm ni strati dis isan@t flomashoramuh fhimacer subRctdaysriodsaimeexanpls, indidueed)

i munogl obul i n,  @lowRRdYd@ihisttidng 6N amlwbdy NOSIKEOBI N The RGhbRA M Néelt ag ed at a
dose of between QerQQ%éagést f e nﬁﬂdﬁ %fﬁs%%&etg QP93 9 and
f an-}l

Sng/ kg, for exarrp e peri-od between
adnmi ni strations P& Qflyl PETESHRG §618 ays or 9 days or 10 days or
11 days or 14 days ofigure ](f:a5$§ géqph@& ra%rwntaﬁwnz&kww% cgrmpgr of ks clls iv9 days
or 30 days orl51 eabrepldaomrominbhuniao priex@rrpbject at yeeiohntmme pghteltasl indicataint i body
or 25 antigen bifsidwig denmdtatidsofaditimdritafiRdy adesigndQBSESIH60 heimpesing

0. 01ny/ kg and 5”gll}ﬁglaﬁ’~'i'éblt %st@ﬁrdoﬁgmbﬁlhviﬁee%rﬁgl@r@gﬁ{ 5@&&19&% 1($3. @trpb east

Zgg%l (73 d? %Z |O:mun0§% o CFHS is %Sseﬁ%%gs apc BY2eQe of ther 05 sells lsda%r Lo For
admini stered at & IB’(S‘ESE?HBVhSé‘B &h @Qﬁ%? %\% Oer?ﬁWR ag the perl od

bet ween adni R0st r at | Bigure 2A at a |geapbicalaoprgsentatiorg shogiangsthe pegenteggsofokt-d days or
10 days or 11 daydisotysdd irdalys présarce exfattipl @dicithie celimpopaglicnbuahd antiwdy i body or

antigen bi ndi ng @@H@éﬂliaﬁvﬁ%mwn%&ﬁﬁgm iRi@Raen He X08EWeen 0.01ng/ kg and
ldgg{skgragddggg peri Oﬂ Qxeefsi’i%;i’s % 15'41% ﬁlt%gb% IhSw %th@ﬁé&n?a%_ggg A]vﬂgays or 8
peri od between a&?‘Hln‘Pé QF?GB‘?‘FS Vémé‘is Ifué‘ﬁ’g fel i @%lhan 35

about 22 dayg’ suén e ﬁtefeétagt:e KOO colt; Bays tagget ggls crgip fellsslg it han
about 20 days, f ardisascdrmpltbe at atieaReswiyquenerdtdd days cdhdirdne sso tphiamtsadyout 18

days. I n omepi@¥anpl e, the inmmunoglobulin, antibody or antigen binding
dormain is adm nistered at a dose of 0.01ng/ kg and the period between

adm ni strations Eﬁi ﬂfﬂBEg& s or 8 days or 9 days or 10 days or 11
days or 14 days one exanpl e, the imunogl obulin,

antibody or afti §EX IHSHMFRHS LA¥REi n i s adninistered at a dose of 0.1ng/kg
and the period b&EREEANdn anige scad jeavrcd & [6-38aykeior 7 days or 8 days or 9
days or 10 days GSEQID Ni&ys- aifiinddbidlaysencd of LE DAY hurhéhized anti- [L1I3IRARRai£XaNP! €,
t he i munogl obul |aﬂlggay@g]g36§ggymb§ﬁ i ®iesed at a dose of 1 ng/kg and the
Egr :de bet ""ie” da%ﬁbrlb ¢t 'a%ﬁ‘ﬁoé s%q Xesofcﬂ ég 3¥1§m5’1{ae§§%€?‘§f 3RG cﬁal gyz or
ays or ]35 aantlbody §L3%3 and mod?fl'led rrzs thereo ay ays.
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



5For exanpl e, the immunoglobulin or antibody is adm nistered at a dose of
bet ween 6ng/ kg and 50ng/ kg and the period between adm nistrations is at

| east abowO 20B/d@9ss. For exanpl e, the imunogl obul i n or PamiAt2OOY0O1656

adm ni stered at a dose of between 10ng/ kg and 30ng/ kg and the period

bet ween adm nistrations is at |east about 14 or 15 days. For exanple, the

i mmunogl obulin or antibody is 10 adm nistered at a dose of between 20ng/ kg
and 30ng/ kg and the period between adm nigtrations is at |east about 14
or15 days. In sone exanples, the period between adm nistrations is at |east

about 20 days a”ghaln’?étﬁlb&ﬁ%SL gpkﬁdg&lﬁi@%ﬂmqw;&fas at | east about 21 or 22
days and | ess th%@Q 25 days and

ess than about - Doy Rie 1l ?TE? ﬁ%ﬁ%hamrﬁ%ﬂaaﬁ%ﬁ%ﬁu|°hau%armz {i body

i s administered &Bbt- &Léggé 36‘?”&’@%43’/%} endeditind foray theEiofeen adni ni strati ons
is 14 days or 15S8Qy¥ d¥0:29 -dagsnoopcid 2eqiayes of h@Qy dhyiy wwiadg rdgigs obr 50
days or 56 days atumanizedayts ID3ROChA@YBibody CSL362 andonelifoderompisaherédfe

i munogl obul i n okg rlb'mdlea%llﬁ’djﬁldqéeaﬁe%E@Gf 1ty {%hﬂf?%@h&ﬁan%@mukﬁ 8Rg the

peri od between a Fys or days or 21 20days or 22
days or 30 days gﬁ'&@gﬂ\é{%@;dﬁ'}%%%f s or 5% ﬁ 57 day 62 days.

As di scussed abo |lﬁve21’i‘1160ra‘1‘£ Yy hERAe ?IP)Pf]E}Waﬁ&ei NisB¢ation of
an i mrunogl obul i Bhas andikedydSdyP62X1 t he di scl osure the number of NK cells is

i ncreased abdve SEQ IDuvirelr? pmeseatd steqﬁemceofaﬁmmhan oalunenized $hi- lL-akout 8

days The |nvent @ﬁalmﬂﬁlba&y@s@bm that increased numbers of NK cells

| ncrease the fbcl%ym \ﬂgoﬁ&ﬁ's Ql%e%th 91*191%![1 ?ché}fn fh

di sclosure in inducin once e nu er of NK
cells is incr easég‘a gg‘Pﬁ‘S'ta(tF%} 8@3“%? e[dﬁgrngﬁlg B d{ or i m‘runogl obuI in can be

adni ni stered to PRRUCENY: {hermpleeitdecrepicasnyreditg & LEPRAf hupgnizedaipl e, an
i mmunogl obul ila, &n8Rébddyn atibatytGSgem didmaidrigd fforang thergof of the disclosure is
adm ni stered a plsgoaiD Np: 0 -tiudRstidtsequed EhosEnOd LheReeghuakeidd £i001ng/ kg
and about | ng/ kglﬂ\@k@c@llpglqlb&gct@gg@%n@&lmeglféhrs%;&ps of at |east about 7
days, such as, atSE@ lt\I a%) nucledtad)éss’e Jegcre e%)ég‘ leLC% l% %t aaibo ant111 days,
such as at Ieast out ,CL) f'or 9( g?eas about"'%° days, such
as at |east aboutl antlg?flryce%{“é%‘fnéimoﬂ lefié%{glﬁt}&%t 22 days, for

exanpl e, 28 dlys SEQ @N@a% ~oniclgpfisle seduengtzancarirg th HEDRE Gof dumBiFizesk ango days.
I'n 35 one exanpllieRe bimirparibaly dseséken nicifed formsdteast 7 days. In one
exanpl e, the perised PeNyeesn _dRsEstde SeqRMkt cnBodiys HODR2TGSXAIRI &ui- t he

peri od between d% ?ﬁa‘cl?aﬁf%‘ﬁ%dg%ﬂ@é’%d nlldahf%g%r%ag‘pgg% t he period between
0
% % HC

doses i s about 1 n n dose |s about
17 days. |n one HO: ll%e ?tlaﬁ}ﬂ SETERRE RO V\% MYZHYPL I n one

exanpl e, the 2|§er|Her§lR%éltaWe@ﬁb0 @Séiéé?e@ inodifisd diermp sheghgYs. | n one exanpl e, the
peri od between d6§0dD SOalbuhud®tidaysuence cimnding X digi dhpintvagabercgod ofet ween
doses is about 29udaised ahth [DBRcLKANWtBody (8L3dD5R1 h&difict fs@enhaksut 0. 01ng/ kg
and about 0.1ny/ kgo [BUEH AS AcEE sl,%eﬁée 300t Prdlt ahlgvaﬂﬁblgreéﬁg Jkg. BRIEF
DESCRI PTI ON OF Tgpmat*lze@r%m%ﬁﬁ(x%i{am 3@5 arpcp HRodE 11 I’fe Qrﬁ% ation

showi ng the nunb i mat e

subj ect at vafi od§APNO FEiritvsleptids 5?%61?068{1@6)‘1%1361?“6\%%O%IHﬁlﬁaHiZ%CF $dti on of
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20Fi gure 2A is a graphical representation showi ng the percentage of TF-1
cells lysed in the presence of the indicated cell population and anti body
CSL362X1 w0 20eva2es8 concentrations (as indicated on thePETaN28)1/001056 Fi gure
2B is a graphical representation show ng the percentage of AML cells in the
presence of various nunbers of NK cells and antibody CSL362X1. 25 The
ratio of effector cells (NKcells; E) to target cells (leukema cells; T)
is indicated on the X axis. Results genergted suing cells fromtwo patients
are depicted. DETAI LED DESCRI PTION 30 Key to Sequence Listing SEQ ID NGO 1
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Unless otherwise indicated, the recombinant protein, cell culture, and
immunological techniques utilized in the present disclosure are standard
procedures, well known to those skilled in the art. Such techniques are described

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

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

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

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

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

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

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

40  “comprises” or “comprising”, will be understood to imply the inclusion of a stated
element, integer or step, or group of elements, integers or steps, but not the
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chain anti body CSL362 and nodified forns thereof SEQ ID NO 21 - nucleotide
sequence encodin Bé/fylt(f'o gu n variabl e region of humani zed anti- 1L-3Ra
chai n anti body jfied forms thereof 30 SEQ I D NO é
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anti body C5L362 &meiCswede? @E@mmlqgtgbulzegme aue o tichdingdguunpegobaie odi ng a
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forms thereof 35EeAgER immunogldduliAd GROMEIbEdNS BR&MIHY GauIBlobUIMsCHS
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to a single step,
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and nodi fications; nﬁﬁlnl%éloﬁlhﬁn ﬁlgoﬁgdlﬁp@chlflﬂa%ﬁﬁéeﬁ Qﬁﬁ%’hb bﬁgjor ﬂ-lymdnﬁzeﬁs to be
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Conposi t1 ons and OEBBBUREE- MEF B mEu I OIS PERIER B NI 1@%%1“9? cati on,
i ndi vi dual | y 28r ¢o$ lbeescpmbingat Dé%dtedmylogﬁdE@mpla@ombiermameﬁ@aroEc I8¢PPIor wo  or
nore of said stepmdog Soetatnur €sr example, proteins encompassed by the term
“immunoglobulin” include domain antibodies, camelid antibodies and antibodies
from cartilaginous fish (i.e., immunoglobulin new antigen receptors (IgNARSs)).
Generally, camelid antibodies and IgNARs comprise a Vi, however lack a Vi and
25  are often referred to as heavy chain immunoglobulins. Other “immunoglobulins™
include T cell receptors and other immunoglobulin-like domain containing
proteins that are capable of binding to an antigen, e.g., by virtue of an antigen
binding site comprising a variable region.
The skilled artisan will be aware that an “antibody” is generally considered
30 to be a protein that comprises a variable region made up of a plurality of
polypeptide chains, e.g., a polypeptide comprising a Vi and a polypeptide
comprising a Vi. An antibody also generally comprises constant domains, some of
which can be arranged into a constant region or constant fragment or fragment
crystallizable (Fc). A Vi and a Vi, interact to form a Fv comprising an antigen
35 binding region that is capable of specifically binding to one or a few closely
related antigens. Generally, a light chain from mammals is either a k light chain or
a A light chain and a heavy chain from mammals is @, 6, €, v, or u. Antibodies
can be of any type (e.g., [gG, IgE, IgM, IgD, IgA, and IgY), class (e.g., IgGy, IgG,,
IgGs, IgGa, IgA; and IgA,) or subclass. The term “antibody” encompasses
40  humanized antibodies.
The term “humanized antibody” shall be understood to refer to an antibody
comprising a human-like variable region including CDRs from an antibody from a
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In the context of the present disclosure, “effector functions” refer to those
biological activities mediated by cells or proteins that bind to the Fc region (a
30  native sequence Fc region or amino acid sequence variant Fc 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 Fc 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
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| i ght and/ or heawmemiqbghropr antibedy ityouliclads enspitnidet ﬂi'ér@ichn& Hygradtign capabl e

of specificallby betwdémngn inonanglamntlingermntndy ahdL-2Raridie is depaldactes: theri no aci d
sequences of CDR@resénc@oﬁthmlﬁJgemm‘i@mnaﬂ@br%e of AT TRRNEMRI Uoui S @8S (FRS)

For exanple, the. ﬁ{fﬁﬁ g{‘ég (ﬁ{}b ”El\ﬁbosr&‘ ;/hlﬁﬁeln%uﬁf Bulﬁl\jﬁr Qﬁ?&’)dg (o the

FR2, FR3 and optl 0

var| abl e region 8F ??%Xwe g oo o e TR ARPRPRGO0n of 1 he
li ght chain. cpimpe GBI épéemt “’t%@l’%ﬂé{? A otheplecish PRy Ret BORF ni ng
regi ons" (syrs CORsypld, .tk imm@DREIObWDRS, antibwly GBRB) orragfoeiatss tnwre Frequamiyno aci d
resi dues of an amfordr@pidlyveith gbiter dueGbOMA R evifeIRNLMEnef withilciRBérecllaj or

contributors to %P&Qs%%%%am@ﬁhﬁ%ﬂ 9464 Qitﬂddlt@&am%a&mg&%r b@@&lﬁ e QRo
typically has thre In one

r eqi a CBDP3
exanpl e, the am no %Sco" g Cf ﬁlés gegéllmoﬁg%t’t f(s?r fﬁ'—%ﬁle aa lﬁﬁ‘ém 1 udefol ned
according to Kabaftibsdy %Péﬁ ely Gindpiod L SRASRT PR PSEIcel O tPérSE@P
Nat i onal | nst2i0t uretszenfAsieel], t'weciBebindinglaoevt necgs;a‘ﬂyaﬁqulrel@@mswablgdjng eferred
to herein as "ther Kabadteorbiehisindimg ot yistlemntighe c Ghelitarg ‘tspectflvelly?Bindinber i ng

?)IQSR EI.)em g];- gg-b?t udd imBRha %@bb ALRCRRB Bih RN ﬁ@relﬂSG&fé{ahl Weferdh&Sheddif S( éDng)
?)mi\ﬁg i ‘—l;:éft?)c’t{ Ecgn%ﬁ 2n %Qrm sﬁgI 94 ur(dfelR@% 1 Ero%}LEFRS and

and 103- 113 (F g

CDRs are positiof 5\§“pr8’ftl%r F‘Hhes 11005 % ?"l“—*i}-iﬁ) Spesijic lP I’éDIE&‘jV“ 35-49
(FR2), 50- 56 20 CDR2jRa aweéaxqrm@; sangg mgans (et jimpped egu Hpgr @F‘My binds

25" Fr amewor k r egitoths ‘withHe38omattlbexpFR)ingsamet wids® agailibeinh eodkomaikn)roési dues
other than the CDRudNest BiteSich as 50nM biledsefoRxa@PRSIOARE or'1€&g] AL as@$nM S d
herein, refers tg.a, O'E)t8|np[rbrq)é(ss heavy chal n or Ilght chal n of an anti body
ot her than the varia rngER{]n 8 ghain, . b N %r%stant retgl on
general ly conprises a pI tral Ql t}e Sﬁ@ tf el s e& R o ng% regi on,
e.g., a |gG cé8nstanberinggf a%afaf@ﬁiwhea@scftaﬁlew%qor%% fﬁgth FHunbx aptaydidnt s, a
const ant heavy (®&Bghat ea df.i Wddr Seque@iel of RebtansCH3immynokogleelalnierash ithh Eda

const ant regi on ¢t $@es PablicHealkinSavicé, Ql’itloltam&isﬁmteaoﬁﬂé’tﬁﬂh;’i]ﬂéthd’smgiTthél

general |y conpri g igi& iCORSE @Nhe féaa%ﬂﬁnﬁ)al Xhe HhiEn 1€ MBU dukiBQYE

talizabl = ’ b
crys ?nlt 2achéggg;bl ycﬁse?%d hi&n ﬁg'te% HPERa %d&%&% n%rhon %flgéﬂ"‘ﬂ%d%it:ﬁypl Sleng

at | east one °don&t gHKtn ?iBW?fft naﬁ%fPCW'?flc"chi g “ﬁgsﬁgr émxeges ‘Yeh
necessarily) gl yeeEyl at egesave nwmbehofi15-3Rqpbreesing celfp mlia rigpmrealosveh 8¢ nore Fe
receptors and/ or casepoeiBnies., ofcukdngc colip| aniknt invame agtls (dbe pdramagytahai n
constant region gafiribecge).ected fromany of the fi ve i sotypes: a, 6, e, vy,

or i, 40 Further mor ey, ns%a\ﬁxreﬁlhﬂier{anpim%g@[dga;aéué ﬁéssa“r(qf 4ollghe the 19G

subcl asses of 0hea 3/ %I are res erent ..ef 1 ector

et tons® andOr rateriadiiatetion PRRRATIrig gt dsuitolbicht et e e oi on
proteins with dedid éHOléff:ﬂl@éfeﬁwefpmﬂeftiqar@lziyselaﬁa)b@ ths aue}e@oplasméhbpary heavy
chai n const ant r egisonSutgece ganviRS bitth gGStlop sgarormeRia(ang GR) requn fipamemg 3

(1gG3), or hybrids thereof



A "constant domain" is a domain in an antibody the sequence of which is
highly simlar in antibodi es/antibodies of the sane type, e.g., 1gG or |IgM
or | gE. AvORorxmns3ant regi on of an anti body generally cecpratees/@iqsbural ity
of constant dommins, e.g., the constant region of 7, a or 6 heavy chain
conprises two constant domains. As used herein, the term"specifically
bi nds" shall be taken to nean an i nmunogl obulin or antibody by which is
meant that the binding interaction 10 betseen an i munogl obulin or anti body
and |L-3Ra chain is dependent on the presence of the antigenic determn nant

or epitope of a”bio'oaetﬁﬁs J‘ ”IIP%HQ cQs)és,t i‘seMlj'ﬂle%g& 2buyld F‘Jb?irct ﬁ@Je!odey

Accordingly, the A gl ont )ac{1 E bon rrllitalrra Xll rI Qns
recognlzes an ILC§Q§ & PW' ‘%gg hic lﬁe?g Nt COF "8 P éleven %hen
present in a ni xCH @lréfo cEf“Ff‘é‘FS Maﬁ de srea%?rt&éﬁﬁog%m 0 %u rayelogsnai anpl e,

t he i mmunogl obul lqwkemia 4AMLBodiherNdRE can be diagwendi atclassifaslrte vErieysesenhsy, nor e
rapi dly, w thsgreateingdhyRBtrchMnedtidioBritht(asgifieaios Syadnh (Bunhytt amal hBA IL- 3Ra or

cel | expressing $apR.bN: MSMA@@SM%} hflf'é'ﬁl%Fﬂaﬁ@ﬂaV@r(%%éngeS‘b%an SG&dhs. It is
al so under st ood dreélfo%% AT tlﬁoosdc%e %é Ci@g@'&?%1sys‘1 @am b?wheax'i}orld

i mmunogl obulin o s ecl ‘birn not

specifically blnak?gl 20 antlgen As such, speC|f|c blndlng does

not necessarily requi 4’*% ué@@c Ih@c@lnvéhebltqmll figcatmentio Feferi tte celiaisele ierrentian of

anot her anti dén. dddigned er atict dpegiufal calrieyofbhanmgividusl wseltl being ecadiladugeabl y wit h
"sel ectively bingg'coti@s 6f dlinicHaara) M)esfraﬂﬂ@éfﬁ:ﬂt@%fﬁ@&rﬁéﬂ? lﬂcﬁld@u&%ami means

speci e, bind! Nyl Gt SrIFAa RBolHEL AR hoRiQU AR EXRT ol L

t f t he
S S or ' ooy RSt 6 Minsoved lostiigs, AR PRiowep 2P RREAELY SiHS f °

anti body binds t 63U, if PR PIDIGRAYEPIORE| ssasiafsd il ﬁ&lsﬁaéﬁé“‘vﬂni%atﬁ fh or

equi | i bri um dénsthminae&kD) of 100nM or | ess, such as 50nMor |ess, for

exanple 20nM or | ess, A§Mﬁmh@&n‘%@ﬁhﬂﬁmkﬁﬁﬁmfﬁmgmms@m&ﬁ%&@kmhﬂaﬁswﬁbe term
"EU nunbering sysipm @f odiabake oMebirrdi&e W@l@é&%@ﬁdant i‘ﬁdﬁﬁlﬁﬂ IAHQn(ﬁQdﬁh‘lmber I'ng

of an anti body heav ch in s, accor Lhdex.as ta I n Kabat
et al., 1991, Sedus s ddispos rtoot%aﬁgg‘o‘gg‘iervnec%?“a% the 5 PhlaPast H“%oetthtEol

United States Pu P%It?tFTéQ?eElrﬂilaS%?Ssﬁlt?é URgiP5R N s WP Ut s of Heal t h,
Bet hesda. Th@OEU i ndefs ssd hersinch mammal&atrrisky efifs valenvisey dispgscofr corligionwman | gGL
EU anti body. As udgde thercef or,relapsingtredynor’ nial;maﬂawerﬂdbcmattﬁ@mmmﬁrtsymptomw Il be

under stood 35 t @f #RAL, ﬁn&ﬁﬁ}dértdld%/riloﬁﬁa'i/@ fa we&tablgals@a@@&e@mpwn%@esm ve
| L-3Ra_expr essi og;and/ lorgs;t Bt SR, Of g.llee% fressingyce! s in

a manmmal, such as cancer ?@ or i e cells
(e.g.. plasmacyt IS+ S §fﬂeﬂgﬂtf’§ee& Kl Wftl afFe‘P?ﬁ“ra

"myel odyspl agfi c Paymetes i coFelatqypth dgyelopmp of A disgere o8 cPWHIORASIAPER to a
di verse col | ect i anthofrt evatdedcobddateimedi cal conditions that involve

i neffective producti ofn (efeclysith@st akfef totah eaktyl idincfassveott Msaed cells.
Subj ects wi th '\’D§n<9ff619’i5eﬁ’&¥e&olanéef{&és% I\%”%“a@hlé%dﬂ{%aﬁesﬁr%% %eﬁﬁégve”t 22

bl ood t f t |
cytopent as. (1ow BraRdBA) “SLaned e S B skRalelopr B FEvae” Th°

about one thi*fd 8iMPAITENEs seme %@peﬁﬂ thEiPEeéf‘é‘ééls‘tl?S&Fsthér‘?fﬁl eHedvacut e
myel ogenous | eukempent{ AMimeantTére aivDS1t ciweeskray do adfad stewdtnont off gs disfasedrt o
vari ous systens, colitionGk tekcinBefb @lefcFiBRIC MhAsecticadinddnd dinsVuriCha@sdinkitcat i on

System (Bennett el @ease oBEonditiohdehREQked a§§als6l§c¥01ﬂ§é’to # TR ont -EQ@ racial

I nternational Pr C t

2079- 88, 1997) O(I_Bgcg(%%hﬁcg Se§ Lokt aniyéih%sga ﬁ@gﬁ)?ﬁﬁ Eerf Lor VBQI].?gO ?I on.

used herein, the™a BW# ‘T“??e’éftg nt¥PIg ﬁlVEIaV‘ﬂWEéﬂ‘l f VB ?ﬂe aﬂﬁeylo

desi gned to al t ebropph@angafag &l “dewer sangs) thahean; bedleterained thorugh aputing éiahg
treated during thed eouerisentafioncby ni madicap ardeoliogy . THoedtectlel an@if eat de of

treat ment incl udeddRatRashnGidghedkabeinQf ddlé fPaI@ RicO9F &S aPitmesadVB} 4 Or at i ng

or palliating the.gdis 0dstate and rem ssion or inproved progn05|s An
i ndi vidual is succes{@%@ i f.one or synptons

xa
wssoci ated wiPh a di seabErEpbeE é%am%ﬁ VAT B agaim Sonc TR0
herein, the termedieliesifedsmsanep ﬁwrg\fea\?mfﬁ@aﬁ%bh%%réeana {S%E)r espect
to occurrence or A teuapqueertle edtctare dingwa diercinnmanvarn adcoiddgab fachms sustliavi dual
may be predi sposed to or at risk of devel oping the di sease or disease
rel apse but has not yet been diagnosed with the di sease or the rel apse.
20As used herein, a mammal "at risk"™ of developing a disease or condition
or



rel apse thereof or relapsing may or may not have detectabl e di sease or
synptons of disease, and nay or may not have displ ayed detectabl e di sease
or synpt owe 20f2/disease prior to the treatnent accordi ngPCo/Atze11moesent

di sclosure. "At risk"” denotes that a manmal has one or nore risk factors,
whi ch are nmeasurable 25 paraneters that correlate with devel opment of the
di sease or condition, as known in the art and/or described herein. An
"effective anobunt” refers to at |east an gnount effective, at dosages and
for periods of tine necessary, to achieve the desired therapeutic or

prophyl actic resyd 4Al &hEegdd ' \&, aaﬁﬁ’ ioh DR tRE ph Rt‘“a%%é 5‘01 ofot'he rmr e 30

adm nistrations. .ln so

"effective am)untlm nog[r%]éhq: ¢ nt%ﬁf%n(f elrllceltcgsdgsmg rf’qé)o%qf fln e ﬂrdlevé{] of a
di sease or condi tﬂ}e&Re‘é‘acalWe?féﬁcﬂ'ffeFB‘?‘@t el Piseld. Wh*ﬁlé ayf POt ?rv@tr%%t may
vary accordi ng t effedtreofdhs mememoglobymnaianiikody s duewvdighed b theathetapebisalliaccor di ng
to the wei ght 5 a@encficialciffatts. backgr ound, sex, health and/ or physi cal

condition and ot her f@C‘Bl‘%f)lﬁlle{cﬁ&a@ly%ﬂ&ctﬁ@aﬂl&ﬁlt” I%fersr{@mo&@b@&nw eathed.

(Tgp'gcag' yaotsggeefd&%és IE%E&H&ES ‘6‘%{ Jn(ej @éessawhw'{lhe% tﬁehaéslrg ia 1%1&%*%}9 [ ange

experi mentation B§" Wa&%eﬁsmﬂefn%l}ce aﬂP@h\é?%ﬁgﬁ%usa %m@%lﬁ be
adm ni stered in &neitagr ét wondicpptagerpfalisgersca prepleiacecllp alfective aseupemay ti mes

over a treatmdnt bpesd thah a h&Apcutidadly affetive oaduny ef fective anmount™ is at | east
the m ni mum concent r agéfe@ndeettin @0 «th® nBhb@CIf MK NBRS Wi 4B Inguninigdr Quiesent of a

t I d h
ﬁg; L;Eyagccgf&r%&erg&&) 9 mcl%&@w n@l%e{?;}%blgﬁ% id 1%9%&1%?1@5&%%%&&&&%{3% e;ﬁ'dn

Wol ght of the. patT BRYTC %F?&n?lw&%g%ﬁo 3 0 RaBTEBt | ISP body t o
elicit a desiredC Hedoemessed st e xammsy el aqermmrrﬁéf%rp?émeé%mage efthective
amount i s al 96 omambar ofitslle Fromnysamplk iaerpat adefaréintpnntah tiwe fremttee mémimkle

i mmunogl obul i n or antFlaklypugesOsftiomigidgte Ryly tah@ nbthifiaped theCahihy acid

Sbeneficial eff e%éqﬁence of an IL'ASRG%QHW‘&@@E inG&dnk YD RkELG N@m@é?@y@t andfogf €rs to
an anmount effectiyv osages and for periods of tinme necessary, to

achi eve the desi re%}E ro Factl c result. Typically but not necessari |
since a prophyl act i C%Elafgé%?rgm Hs depaie aﬁ%‘i‘i‘fﬁggoﬁli‘ B‘i%seﬁnb displogire Ry e 1 e)r/
stage of di s@fse mamntophlylaact hemhumeaneprimate ioyer bhyroamnt lmeype r@%bmﬂq: ebe t han a
t herapeutical |y efafmed iswéuanmunt . Ref erence herein to "the nunber of
NK cell's in the mammefpe ] fsef@nddn@@list Qaded RrdilalilBealiReschidmbalciaé NK
cells in a Sampl G MR JFRIMRlw ARG A0k hitnd SBY! hicHEURLL éb%m Gy total

?

nunber of NK cells I n e .ex
exanmpl e, cells pé?pr?ﬁ_“a&rahé‘il_m%’lt uHee %Stﬁﬁ?n%eakogg@’ gf‘v"t‘gﬂ g*f’f Ftﬁ’ét?ntél?atcel | s

from a sanpl &5t aReHenRges e dopiest aYer 2pundety ofrcopipprisop.r eRtanpe idgifiyrtey be For
t he purposes of dopmmoeddathyr ealignhgntard wobpdrédr teqtdncss, using aninpgeraed d
sequence of an | im@Backhdhd of AR (GeRewRIBE ploBaAC BE Ist10FenNIITD EAP3S63
Spgls Ce):ltl gl SEI(DOISEB?@TWEI;P FASTAQand TﬂKBﬁTA HPM1SC&HE1Q%&Q1§CS%@[Wre%CEa% E)?ea
human. | n one exgﬁﬁ'ﬁg 7 (?PGGH tlcﬁﬁgﬁlp}ltgr gr%ﬁrggaﬁ“eme Bnﬁmlé?no Wlng%uence

i dentity” is 0sedoRBpPRicd hepin by refrensaloat bysiamsetionoand {bg et aigiancatser of
exact nucl eot i de respltingriimdhabigiestrapetshetagehbamalggyr exsarthe companiserpprwlor at e
alignment using getaaidgrady af goririonsmetiadsl sogcted® GafetkntOalt@aed @mte to hat 25
sequences are i deRiBiGT AMAY oapr\egrags)w of e)saﬁm%gcwa bySCRERNEE,/l degit i ty may

be determ ned by ar § ?éﬁqﬂs%us%%ﬁ R 20 Elgr 1’?%9
ot erent st ge” o P00 e (AR R SRS o

Rel ease 7.0, Gend&tds. dasubshgsaf Sohchailgp& SWSIHSNYerh?:% BH¥Pve Madi son, W, USA
30 i ncorporated her ei Thedisciostire abon pyidey dduyatlvnspfmntliIDBRannhnmh@dﬁmhns

alignment (i.e., aht@tict i0fGntifent BRdRE HRBHTentd IFCAPt AGR ML OgYd MR, t he
conpari son w ndow). gener ngrgtgmp E@Qy gifl &1 Fedv%ﬂ 9 @ﬁd} ﬁo:st 55lpabes-

Ref | |
o onoe oy bR IR TS e DRop B A Tk i kh RIS B oy X2

di scussi on of se(ﬁ%%r?é@m&nrﬁm%m% of alterive ehsopiiar nd/ouIcfusipg of additiengRRENT
PROTOCOLS | N MOL EGuloARdBE@RI0SYasEdsld umddygbodan thglart. (John Wl ey & Sons | nc
NY, 1995-1999).



The di scl osure al so provides derivatives of anti-IL-3Ra i nmunogl obulins,
anti bodi es or antigen binding fragnents of the disclosure. As used herein,
"derivat iwe20uisins have been altered, for exanpl e byPpostioriansisat i onal
40 nodification (e.g phosphoryl ation, acetylation etc), nodification of

gl ycosyl ation (e.g. adding, renoving or altering glycosylation) and/or

i nclusion of additional am no acid sequences as woul d be understood in the
art. 24 The term "nucl ei c acid" as ysed herein designates single-or
doubl e- stranded DNA and RNA capabl e of encodi ng an i mmunogl obul i n, anti body

or antigen binding fragmept, of,lhe disel O3ung.Or L @iRoluRgREL d§nerIpPOoNent
t hereof. DNA incl,udes ge .G, [DNA o . I ncl udes” 5 nd cRNA.
Nicl o1 ¢ act ds. may S GBIDRRARU St St Wil G o, 2

nucl eoti de sequeAB®odhi Ehartigsh LAY ifigemendedd Hisc HBIL e O thPOYEHIEF i se an
A, G C, T or U basponcHothewelr DNghcdwics genosag e esd wbNA. dbfAideclatcher bases

such as inosi ge, nfRNAYAYRNAONURIC Rl Mk kROBE DEA-REA hybratd e aséleie agnd/ or
tHth?!J&! d:al?'ebn?l t G&Hﬂﬂeé’“ﬁt Ei&ﬂéotihé %&&B&tegﬁ?vh%]che{yﬁfcaly %Q'l'dd&brnhgb&ﬁe@@lﬁtt |

i di zati i | y
conpl enment ary nu??@%ﬁ?&e%@%@éﬁg%%?t%%e' ?é‘&‘%ég%ﬁ&%ﬁ&-e %%QK%C 1%&?{: DNA- RNA
hybrid. Hybrid s&BGeR¥Es StBnpr "8fhy f’&“&ﬁﬁ?&ﬂﬁﬂ% dP§deY o Tl desiah ces
occur through baged/grahipyrinchalthppeinvigorpinaiatiae lesetoour i nes and pyri m di nes as
are well knowf in the“laybridizé shdHybridzariedais dised Herain td ddnete alpppaddigaifed t hat
modi fied purines 1dafopar@)X ABbRmehtA9S hitfotidE ka0 %H NRo@RY AMBINADAdenosi ne)
and nmodified pyrk‘ﬁz@kﬂ%?ogglﬁ AGHA ﬂ&ﬂ}ﬁ.ﬁg i(g?eﬁg%ﬁlec}%(;o ki ﬁ% RYietlitsly €ngage

in base pairing. . ri ngenc as Jused.l e s to tenperature
and i oni ¢ st r engPACREAR IS WA EPEERGRIEIE BN SR RRY By gani o
sol vents and/ or @&t Riigadine aperguretl kgoyBriichisat i on. The hi gher the
stringency, tlhe hi gheln tisrégapske ittnid teegpiceiedd ttay elodifitd paommph ¢loe etaanpie y

bet ween hybri di ziideginguch@Bllincienes fd e Mme@sladedds@l) Sdndi RRPITRY GoARlididcons”

desi gnat es those@fﬁfwﬂmhé Qﬂ%néﬂﬂﬂ%{osi%'rﬁ-i} S aQé’ﬁﬂb%&eCpaﬁﬁllgd having a hi gh
frequency of conpl eme & ncbasesus\e,\d lhle:re{r]lytr)éfl gglt%(at' ature and_ionic stren Ref erence
herein to high stringenc Condi t1ons el ude And B5E conpass: - fl%ﬂfrom at
least about 319% PTG I PEAES HLAMICEO0RTIHR G IRTED HHOTOFGHEE | onst
about 0.01 M20o duringeladtidisgiont Tie. ighemtheaittingeray, Hydighdi wat botheaequied, and at
| east about 0. 01 ldvkitad cahplt@asdiritplxowden Oydrnlididgsmakkeotdersequasdes.ng at 42C;, 30
(ii) 1% BSA 1 mV EDTAyigi0st gz.é o Plibsibndls thd ¥ SRR a0 lndey RhiLKbmat i on at

ai’t

CC

Bn
65C, and (a) O. 1n cl<§§%id ﬁa‘,vi]no ;freﬁgengygf com fé%@%gb%@’lvﬁ@%%g 1 9 for NaHPO4

(pH 7.2), 1% SDS tor washin nperature.in excess. about
one hour: and 35(i11)0. 2 Rekce dicigy dpshie THREASNGOMIG AREU BEC f or
about 20 mi ndfes. I n gengraMpPaspashing is carried out at Tin = 69.3 +

0.41 (G + C %-12C. | n géneralfrpmtdtdeadi nbanf 3&%dupltexat Did awotr 8¥sesv by about
1C with every increase of 1% i forhiiRidewithesm ef lcat sivet COER HasRSst about
0.15 M salt for hybridisation at 42°C, and at least about
0.01 M to at least about 0.15 M salt for washing at 42°C;
30 (il) 1% BSA, 1 mM EDTA, 0.5 M NaHPO, (pH 7.2), 7% SDS
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 (i) 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 T, = 69.3 + 0.41 (G + C) % -12°C. In
general, the Ty, 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 et al, CURRENT
PROTOCOLS IN MOLECULAR BIOLOGY John Wiley & Sons, Inc. 1995-2009



40Not wi t hst andi ng t he above, stringent conditions are known in the art,
such as described in Chapters 2.9 and 2. 10 of Ausubel et al., CURRENT
PROTOCOL SVONOMIREBYLAR Bl OLOGY John Wley & Sons, Inc. PeIAR00D0AB6

An "expression vector" may be either a self-replicating extra-chronosom
vector such as a plasmd, or a vector that integrates into a host genone.

| mmunogl obul ins 5Suitably, an i nmunogl obulin or antibody of the disclosure
sel ectively binds IL-3Ra chain, by which4ss neant that the binding

i nteraction between the i mmunogl obulin or antibody and IL-3Ra chain is

dependent on the pres&ﬁ‘e& f%EsﬁJ\%ct@P’Hha@r%@'eﬁhe%%&fEhfh%ﬂﬁg Qlira 8ok BRSPT  an

| L- 3Ra chai n bound he |nnunoglobulln
or anti body pref SFANE r hlafap 6“"31? %c?sve%tf)rtrﬂ%térg%atﬁselgtogr%%fL EEURY chai n anti genic

determ nant or epitope even when present in a mxture of other nolecules or
organi sns. Anti bduingrpglobulins I n one exanple, an inmmunoglobulin as
descri bed herai n accsuidblpgantimnanygldiutin anlt®odySofale dridshedylecti®elg binds

L e
t hat ’ | § 0 r antib a hﬁl ent” on
acgorgfggr;ze%Ed}WDa Reggmic od qm%ﬁg/erﬁWEP Ofﬁnoﬂé3ééa?%be°Wﬂeb&n ?gggeszo

conpri se a heavy lemanaglopali. aMcerdrr@m dhe aﬁmh@g@@mﬁl sequidrode pferertdilng to SEQ
ID NO 9 and 1a | gl orcleaignizesaani [aiBiRe: dheigiantigeaiti daermioid os gfuenicenadenr di ng to

SEQ I D NO 8. | npriataxaiRhes ofldifr abkbl@dy o i.ses a heavy chain anino
aci d sequence accordlng to SEQID NO 10, SEQID NO 11 or SEQID NGO 12

and a light chai no acid sequence according to SEQ ID NO 13. 25In one
exanpl e, the ant B@ﬁ@yt?s a reconbi nant anti bod Met hods for producing

anti bodi es conpri si ngh CIRexa &M aF nymyoglbwin Bglesmbedibsen pererlitelodin wi | be
apparent to tlhe skinfled ar titdady, basedongmisingeCloRs eiddguore ¢remetcrvagnllé or
docunent s ref err egidn® drefiRidMereinn one exanpl e, an anti body of the disclosure
conprises a VH and/ Ogull%blyl-thg’gmﬁﬁ)%%fobﬂﬁﬂg 2 HRaniaRy, SifhedfiOFt ing BBy gNd FRs

froma hunman antlbd t o) ise.one or .npre anino acid
SUbStI tUtl OnS 9 XIEpI‘%S :L}%hq and%iegvy qualnRéle)ﬁom anae3 al’l’lll’lO a(fld cquences re or 10

or more or 15 or SHGRHIE fth ShReM i TESHeetiveRs E‘oﬁ?ﬁ F}%ﬂ% > (HoPEIHEN 30
ami no aci d sdBst icomprisoadicave chain vargblewegeont 4o ®O1 wavaner agerding ¢bSEQ it i ons
conpared to the MNOMnnéRight3bdimvanbleesiningpo @il @pidnboayordihg theEQ@IBCl osur e

conprises a VH aINUOE{ 1% Mle SQAIPlel S GntBRIRS casp r§s@§ af Rt chek @lvhanda FRs from
a non-human pri gto'SE@ 1D1€(5'e1oa§% 6. 11§ oP¥RY Lﬂﬁ%ﬂ‘j ?an}ﬁ g., as
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%‘Pf“@lna R

di sl osure i a ﬁflf‘B?ﬂB@‘lceécc rding g i W2006/ 082406.

In one example, the antlbo y is a recombinant antibody. Methods for
producing antibodies comprising CDRs and/or variable regions described herein
will be apparent to the skilled artisan based on the disclosure herein and/or
documents referred to herein.

In one example, an antibody of the disclosure comprises a Vi and/or a Vi,

30  comprising CDRs as set forth herein and FRs from a human antibody.
Optionally, the FRs comprise one or more amino acid substitutions, e.g., 2 or
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 W0O2006/082406.

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




400ne exenplary anti body of the disclosure is a humani zed anti body, e.g.,
as defined herein. Exenplary humani zed anti bodi es are descri bed herein. In
one exanpwe,20tde193umani zed anti body has been affinity neCuraoiiooisne
exanple, the 26 humani zed anti body conprises: (i) a VL conprising: a)a
CDR1 conprising a sequence set forth in SEQ ID NO 2 (or encoded by a
sequence set forth in SEQ ID NO 14); 5b) a CDR2 conprising a sequence set
forth in SEQ 1D NO 3(or encoded by a segyence set forth in SEQID NGO 15);
and c)a CDR3 conprising a sequence set forth in SEQID NGO 4 (or encoded by

a sequence set fqphhhild .fEQa) Bnldsesl6): and (ii) a VH conprising: 10d) a
CDR1 conpri si ng ?ll)]seqyence Skl forth in SEQ 1D NO 5 (or encoded by a

sequence set for r 17); e)a rising a sequence set
forth in SEQ ID NO ¥ (& %Rﬂlc@&@ermsga%?qgeﬁ%%.f%thég&%wﬁ) ZAOISEesdeH NO
18); and f)a CDRByeempeicsiatdorth isSEQdRAD:dér forth in SEQ ID NO 7 (or
15encoded by a sequelice aSEDRY @nipfising a Sigldcsd@rthlif SEQ ID NO:Thesecakd | | ed in

the art will apppegk h&cEE@E‘oﬂhWﬂEQQ}bW'lB 1gpPr anti bodi es of the
I I I
di scl osure may inclu ’5%1:? ?npn?lﬂg ald %‘énc g‘ewo?tﬂ‘i%]zéz@;h%&%g?r eg%de@at“ra y

found in humans, for ‘exa Cth or uncti on.
by a sequence set ?ort in SE y

(i1) a Vg comprising:
10 d) a CDRI comprising a sequence set forth in SEQ ID NO: 5 (or encoded
by a sequence set forth in SEQ ID NO: 17);

e) aCDR2 comprising a sequence set forth in SEQ ID NO: 6 (or encoded
by a sequence sect forth in SEQ ID NO: 18); and

f) a CDR3 comprising a sequence set forth in SEQ ID NO: 7 (or

15  encoded by a sequence set forth in SEQ ID NO: 19).

Those skilled in the art will appreciate that immunoglobulins or antibodies
of the disclosure may include modifications that introduce sequences not naturally
found in humans, for example to increase affinity or effector function.

The disclosure also provides variants of the immunoglobulin or antibody of

20  the disclosure. Suitably, variants have at least 80%, 85%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98% or 99% sequence identity with any of the amino acid
sequences set forth in SEQ ID NOS:2-13.

For example, it is understood in the art that some amino acids may be
substituted or deleted without adversely or significantly affecting the IL-3Ra

25  specificity and/or effector function of the immunoglobulin or antibody (e.g.
conservative substitutions).

Derivatives of antibodies or immunoglobulins contemplated by the
disclosure include, but are not limited to, modification to amino acid side chains,
incorporation of unnatural amino acids and/or their derivatives during peptide or

30  polypeptide synthesis and the use of crosslinkers.

Exemplary antibodies and antigen binding fragments thereof of the present

disclosure are described in Table 1.
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CSL362 10 13 CSL%IE? Y :
62X1 11 13
CSL362X2 12 13

! Variable region sequence only.
> Heavy chain constant region is afucosylated.

Antibody Fragments
Single-Domain Antibodies

In some examples, an antigen binding fragment of an antibody of the
disclosure is or comprises single-domain antibody (which used
interchangeably with the term “domain antibody” or “dAb”). A single-domain
antibody is a single polypeptide chain comprising all or a portion of the heavy
chain variable domain of an antibody.

a is

10

Diabodies, Triabodies, Tetrabodies

In some examples, an antigen binding fragment of the disclosure is or
comprises a diabody, triabody, tetrabody or higher order protein complex such as
those described in W098/044001 and/or W094/007921.

For example, a diabody is a protein comprising two associated polypeptide
chains, each polypeptide chain comprising the structure Vi-X-Vyg or Vg-X-Vi,
wherein X is a linker comprising insufficient residues to permit the Vi and Vi in a
single polypeptide chain to associate (or form an Fv) or is absent, and wherein the
Vy of one polypeptide chain binds to a Vi, of the other polypeptide chain to form
an antigen binding site, i.e., to form a Fv molecule capable of specifically binding
to one or more antigens. The Vi and Vg can be the same in each polypeptide chain
or the Vi and Vg can be different in each polypeptide chain so as to form a
bispecific diabody (i.e., comprising two Fvs having different specificity).

A diabody, triabody, tetrabody, etc capable of inducing effector activity can
be produced using an antigen binding domain capable of binding to IL-3Ra and an
antigen binding domain capable of binding to a cell surface molecule on an
immune cell, e.g., a T cell (e.g., CD3).

15

20

25

30
Single Chain Fv (scFv) Fragments
The skilled artisan will be aware that scFvs comprise Vg and V| regions in
a single polypeptide chain and a polypeptide linker between the Vi and Vi, which
enables the scFv to form the desired structure for antigen binding (i.e., for the Vi

35 and Vy of the single polypeptide chain to associate with one another to form a Fv).



102 13 CSL362X1 11 13 CSL362X2 12 13 Vari able regi on sequence only. 2
Heavy chain constant region is afucosylated. 5 Antibody Fragnents

Si ngl e- Dowai2n12An143bodi es I n sone exanpl es, an ant PGeAUIIAIONF6
fragnent of an anti body of the disclosure is or conprises a single-domain
anti body (which is used interchangeably with the term "domain anti body" or
"dAb"). A single-domain 10anti body is a single polypeptide chain conprising
all or a portion of the heavy chain variaigl e domain of an anti body.

D abodi es, Triabodies, Tetrabodies I n sone exanpl es, an antigen

bi ndi ng fragment pgf e;%alﬁgaléj (R iRRY Emf ésef’ in %?&%WPF h?%ﬁuﬁ% &Eﬁ@?&ﬁl}ig gfﬂh abody,

tetrabody or hig r ot those descri
W)98/ 044001 and/ g&’il%gﬁ F%hemore Y—Orerdh Sr fqr Ph di a is a protein

conprising two assomTé‘te@éFS%IdW}%‘ﬁ e @Hﬁmﬁ@t%éé@ﬁlfﬁewwﬁd. ot HEY n
conpri sing the storddylmevith d6ingl eystelpirexidwe is inttadnasil migka FR o0&V kR
conpri si ng i nsuf bof ¥j afitthd @steit @Sidh@® lipREdByta didueidvibo@ind yiéld d stabée Fv.
Alternatively, or in addition, the present disclosure encompasses a dimeric
scFv, i.e., a protein comprising two scFv molecules linked by a non-covalent or
covalent linkage, e.g., by a leucine zipper domain (e.g., derived from Fos or Jun).
Alternatively, two scFvs are linked by a peptide linker of sufficient length to
10 permit both scFvs to form and to bind to an antigen, ¢.g., as described in
US20060263367.
The present disclosure also contemplates a dimeric scFv capable of
inducing effector activity. For example, one scFv binds to IL-3Ra and comprises
CDRs and/or variable regions described herein and another scFv binds to a cell
15  surface molecule on an immune cell, e.g., a T cell (e.g., CD3 or CD19). In one
example, the dimeric protein is a combination of a dAb and a scFv. Examples of
bispecific antibody fragments capable of inducing effector function are described,
for example, in US7235641.

20 Other Antibodies and Antibody Fragments
The present disclosure also contemplates other antibodies and antibody
fragments, such as:
(1) “key and hole” bispecific proteins as described in USS5,731,168;
(i)  heteroconjugate proteins, €.g., as described in US4,676,980;
25 (ii1) heteroconjugate proteins produced using a chemical cross-linker, e.g., as
described in US4,676,980; and
(iv)  Fabs(e.g., 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, IgM,
IgG, IgD, IgA and IgE, and any antibody isotype, including 1gG1, 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.



20 single polypeptide chain to associate (or forman Fv) or is absent, and
wherein the VH of one pol ypeptide chain binds to a VL of the other

pol ypept iwe 20teaizmo3to f orm an antigen binding site, i.e.pCTatR20rmoasky

nol ecul e capabl e of specifically binding to one or nore antigens. The VL
and VH can be the sanme in each pol ypeptide chain or the VL and VH can be
different in each pol ypeptide chain so as to forma 25bi specific di abody
(i.e., conprising two Fvs having differeniy specificity). A di abody,
triabody, tetrabody, etc capable of inducing effector activity can be
produced using an antihdeNeahHl w9 SRMR Ru6RABAR! Byl iRkABINE il@chkadRa and
an antigen bi ndi ng. qoqr@{cgmga arbel e 9t tPI n%ltgg to %Or%elrel .sqr;;ﬁlcean éé cul e on
an i mune cell, 8.% ce P (‘e. BTG N Fe,gﬁllla?n Y. (% V)
Fragnent s PheSEkF regipnarlpicasther,Gxpmpgeths fARNANE FRgionsqs HFsregigipy # se VH
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Alternatively, opd.offdidi,@n, the present disclosure enconpasses a dimeric
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a |
proteins as descFPEed"ith SRS gvt a}m]Pfeqfé?C&BtSﬁj rﬁ%&? tOp'flsotrhéilz‘r%i , e.g.,
as described 2°n usgntey6EgBe: which are expressed on a variety of immune cells and/or with
complement, e¢.g., Clq. 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
WO000/61739) and/or amino acid sequence mutations (see for example
WO02008036688).



25(1i1i) heteroconjugate proteins produced using a chem cal cross-linker,
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subsequent i nmmung,, Fa“r‘z§919z 91§ Lo ﬁ{ﬁﬁ i éorFoPBiahxﬁSleZ{h'égmhlﬁﬁogﬁHbﬁﬂd iRy nity of
the FcyRs to the aantl 1 1}{ ing e n%npl bbthd% (%Ih L3RS nc?fa %th ﬁ%gl’
functions, i n palpfl Cl%? qu ?'% s bou © 00 ¢ surtace oL the ce
manner permitting complement component Clq to bind to a constant region or Fc
region in the immunoglobulin, antibody or antigen binding fragment and induce
CDC.
In one example, the immunoglobulin, antibody or antigen binding fragment
is capable of inducing an enhanced Ievel 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 IgGl1 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
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W)2008036688) .  B0mifested in fny dfnauvekermdvays, fhieximpie mogiredier leve! ofaaifertbady or
anti gen bindi 8g ifoaguiediheddffediSortadastek raBRef cffctsuch a manner that it is
capabl e of inducing afbre&afaeﬁateorthé Lh"ﬂﬁIIL@Ra o @8byl A G ibody or antige One

examl e, the Trmypagl ot a0t d&fspgagsag&'&?e@m?' A T HAITRRNc, 5 DI nds

to an epitope wit I uce an uncti on,
such as ADCC. antlboﬁ%h‘é’ﬁ eH‘e‘}e é@?& éytO‘tOF‘l'é“YgﬁRﬁq@gl obul i n, antibody or
antigen binding fragriempe pxample Ais cong#nt i o ctiegiP cBRerisenons Gandre | n a
mammal t o t hdbebyminmdwik matifiestfoec thar ifamagt itonbiliyuohindse AbEGcedl &Fotor exanpl e,
t he i mmunogl obul iffhcti@nt inb@dYex@ipi@Nik @6mtdat Rion brfRcagaBN binbe Mith RgeakpuNd t o

| L-3Ra on the surﬁ@ﬁ& pbr L FERL A drk MRt T L0 L Qb NS R %effector

i or nal | zed-t oo HUPGRPYYEY i‘a{ﬁo{h%{b@e@t% e T

addi tion, the i rrﬁemem @51@11 Ph &ﬁwpwawreoﬁharaﬁtfql &fsaten thap thagefrigwild- a@?rent is
bound to the I5L- @Rmtaphregihe oSl fegiorontichtdve Sefekdland A0afotrbgrerter tiperthdtof 8 ng an

i mmune effector eglhtydeQolitdhdregon@dr EORgloANt ohe Gtadiple) thefcondt@gte@idnion FE he

i munogl obul i n, dn%ﬁqsrlgé% aBhdt gﬁ@arl?fnﬂ%ﬂguﬂsﬁﬁg&mt Hfioh RALUS& @ ef fector

function, such a‘?hergr%l,}pnc&nmstm ?%0 %33 9?4 2%5 rZ%g ?Lf& 913 Ef 2'68”317309’} obulin,

anti body or anti %e gse meEnner \M’]en the

a

301 munogl obul | 7T B0y 05 SHntPgei ot 5. PYughEntd &ipOURECED t he
| L-3Ra t hat 28 camtﬂn@ tofthd Kandaatafkgpbeti tnhong aRemplectbpcenstapieregion oaFECc7R) on
an i mmune eff ect oggiomeddmpriken at leest aontaeio adid stigtipries e¢itctdi Bahakup@upt he term

" Emme ef I ect or %&%}i{mg §hqizho,«b§]|32$@@eﬁ§§;1p(12§m nppﬂ aL%ﬁemﬁfh?BﬁXEr esgez
a FC receptor an | | oun Yy
ADCE or ADOP. I nARE gg o5 G STl @%? %ﬁ%%ﬂ“"% Lgé el
Each of the abov hs %ﬁl ’|I§r71 Lot
i mrunogl obul %, £ﬁ 9706 YART: Q’éﬁﬂbﬁmﬁRnéﬁ"rDag%éﬂt SEUY N3BE. ekl t o
apply nutatis nmuikanaer,d.328Mj hIPSEiL3Z3E@DC28Pol328X ahi’E, A, IASBUN g3 6bul i n,
anti body or anti ggapbi3ngi, N2k Bgn@Nt33ED, PBYRGnIO3B e, duhrb&’é’@a&srdtdgeo_surface
of the cell in at}?éOEﬁﬁfﬁaéJ oP &P T e %9£H?Al(i”ﬁ@tcoﬁs‘?e{ﬁp‘}5§ﬂ{ 91:9 ko nd to a

const ant reglon 1 gen

bi ndi ng fragnent C%m lse %ng aﬁe)éubsptutlo ﬁCtg o she P C(inﬁlemxgrﬁmv nlI[obul in,
anti body or aflti 5%3]-6‘}’%"%? ng3FPhg e hE | 5328Mphbte I8 ‘i“%ﬁ.?@rn nced

| evel of effect 0623%32%5239351362%@3%3@4%@% 13324 LBeRIa}326f L@BQ@&&HJ&
function i nducedway4t he24mnstast 28¢D,08239D/1B32D,e§29D/B e épanDask2Nel at i ve

to a wld-type censirantr@edBore32bC SeWRan: B asmdzgﬁéz@ntsztaoﬂm% a
wi | dhtype CO“fta% T A 39§9(§/?3>3559A%Y%§3ﬁ“ ?g YA33 L{332E In
another exanqje, %&As%ofhs%% TSYPN By 184 ‘?918?513 SR & L%ssf‘”ease
S239T, V240M, V264Y, A330I, N325T, L328D/I332E, L328V/I332E,
L328T/I332E, L328I/I332E, S239E/V2641/1332E, S239Q/V2641/1332E,
S239E/V2641/A330Y/1332E, S239D/A330Y/I332E, S239N/A330Y/1332E,
S239D/A330L/1332E, S239N/A330L/1332E, V2641/S298A/1332E,
40  S239D/S298A/1332E, S239N/S298A/1332E, S239D/V264I1/1332E,
S239D/V2641/S298A/1332E, S239D/V2641/A330L/1332E, S239D/I332E/A330I,
P230A, P230A/E233D/1332E, E272Y, K274T, K274E, K274R, K274L, K274Y,



40t he | evel of effector function it is capable of inducing conpared to the
constant region or Fe region w thout the nodification. Such nodifications
can be atwohe12/@193am no acid | evel and/or the secondary Pstraizduv@ioskevel
and/or the tertiary structural level and/or to the glycosylation of the
constant region or Fe region. The skilled addressee will appreciate
that greater effector function may be nmanifested in any of a nunber of

ways, for exanple as a greater |level of ehfect, a 5 nore sustained effect
or a faster rate of effect. For exanple, the anti-IL-3Ra

i munogl obul i n, @EHWQ@)’%‘EV YT, 980 PERKRNG3I4rRgABAt S{Eﬁ/ R@z&i' gRIgrys an

effector functio i e ib den

cytotoxicity (A% @ggﬁexa ?{7 ?ﬂ%‘mé‘ﬂgﬁg} §23§]§ A3ﬁ6?ﬁg1€—2e&%341 _
conpri ses one or > A?L YARBHSLAOPd nodi fi cati onsSBRBAPAYIBREY 2 abl lity
to i nduce enhanced3BYA¥NYoB33HMe¢4Ton. | n SBHW/&XHNPI382E/KR20Econst annd r egi on
or Fe region bi ng239m/ARYBAEKIBATE hl[lhﬁeybdtaﬁcdﬁdi@ ortha MW éd&CyfRRbatl N one

exanpl e, the constantmraﬁ&h&rvex%plEethE%ghs%t na& 1 febfdh thinds Q8 F@mﬁgyR t hat
is more than 1-f oge %ﬁi? %{lt thén %%C?ﬁﬁ% nﬁgleﬂ] yoB& ng(? %nag'rt r%%'oﬁ) n OI‘ Fc
region or nore t reate W g

regi on or Fe regFBerréfFS e @He NG| ! St%tﬁ)“f'ﬁladp P“é?HtSSIFCt? Hmt‘lli‘?;lt of a

wi | d-type const agtoup egnotingofFedds 8gh.oi). PH. it &ibardpl.eandtiRé2. comberaht regi on
or Fe regi on l6onpedosig @atthd BHShdeand Kabatnhh @ei ctagpibsthe tosiaotregibn @r posi t i on

sel ected fromthe noébﬂlpﬁ@éﬂsdtflédsﬂéheozfmm@a@d sﬂ&%tutlglaéelecg&ﬁfrorﬁaﬁe o), 243,
264, 266, 272, 2 %’ x%éfg 4Y21§341392%% 3@243 325y 39<g2§24o§30 332
e

o 555 nurer of 8@%03%%& el A add S e ©

t he const ant reg|
substitution sel édnkdedics ltnaéo the dlipndonefi Pﬁqéowam 93 ACOIE@B@B%IOMME
L234Y, L2341,15L.2860c L2BBScony2B&SYamin2354] s8RE0DonS2dedkd $289Me SR8OQ,
S239T, V2401, V240Mstiin2df313328 26241/ 13VA64D39VREZRY,S2MRYGB 2 E B20AY, AKRIAT,
gg;jf Kg;js Ké%h v K353, P2391h2 ko Wp/N3 @LA3¥@€@EQEV%%AL/A§%¥%2ES324D
L328T, A330Y, Asgggou§§%1V2%E0L/§§%%2#¥%34ﬁ@§ Vi?@%'gR and
T335Y, nunbered 26D di ng 23 0Uhe EUSTRREAS @Eat 234TUS 23 % the

constant regi2n SR3PESIHBYIIH Ec o ipIDSENIHFB G ﬁﬁ@@@%&sﬁ?@ﬂﬁ% ged ect ed
fromthe group cORBV2HAEHAGROIVBBZM nudberéPatdbrliMg 6vithe EUIRBNOf RBBLE,

L328M 1332E, V2641113§3Eum§28;&ﬁ«{ 1e3 3R EonsBREIh 38 2E e o8 30 4s3BBEC 252 39E,
23901 13320, 23 gg;@%%% d&%ﬁ@ﬁ’ S%@OS E gg* éﬁ%"i’@%@m
S239E/ | 332N, S23§5EM

A330Y/ 1332E. 2264en A3Biryon Betmeen Asfglmnﬂsé)@EfolégrmzﬂlarA@sbwﬂ&@ézﬁ a | 234E,
L234Y, L234], L235D:tylc28&8nt l2B5 Yy Ft R3Bh, [nSA88FMPIL 4@ MonNDE 4 ¥ion ABBO| |

N325T, L328 D | 332@0&-0321@%615 3‘3%&1 oh328ih6 183 2bstituBEBhtla3sition selected from

gggg?@z’éiﬁ/ﬁéggi 52% ?Bé '5233% 234. 235 239. 240, 43, 264, 266, 272, 274,
S239D/ A330L/ 1332|%Jf N R0 7 %gfé %%63?‘72 %@3%/’/3 dz 5. mumbered
S239D/ S298A/ PE32ECcaphTNCShO B indps it 1@?@9@%@?@ pigothe Constant region or Fe
S239DN2641 1S298AFE3B2EmMpER3 9@@64@1@/@3@_?&01@ SubEtitu B 95/3@38 aENhABS YD P230A,
P230A/ E233D) | 332konsERd@¥f: PR2TAL TE23KD7 4B34 B2 24Ry, IKB4411,23K2,78285S3R2HX(SW
N276L, Y278T, V3@2is1 §3DBRs>HF24DEoNSIR4q, $381 W 2408 28340MKIZM3IL, V2641,
V264T, V264Y, V2601, E272Y, K274T, K274E, K274R, K274L, K274Y,
35  F275W, N276L, Y278T, V3021, E318R, S324D, S3241, S324V, N325T, K326I,
K326T, L328M, L3281, L.328Q, L328D, L328V, L328T, A330Y, A330L, A330I,
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: V264I,
40  F243L/V2641, L328M, I332E, L328M/I332E, V264I/I1332E, S298A/I332E,
S239E/1332E, S239Q/1332E, S239E, A330Y, 1332D, L3281/1332E, L328Q/1332E,
V264T, V2401, V2661, S239D, S239D/1332D, S239D/I332E, S239D/I332N,



T335D, T335R, T335Y, V24011V2661, S2390/ A330Y/ 1332E/ L2341,

S239D/ A330Y/ 1332E/ L235D, S2390Y A330Y/ 1332EN2401,

S239D/ A3WU/20332EN264T, S239D/ A330Y/ 1332E/ K326E, and 5 PCT/AU2011/001056

S2390/ A330Y/ | 332E/ K326T, nunbered according to the EU i ndex of Kabat.

I n anot her exanple, the constant region or Fc region binds to FcyRIIla nore
efficiently than to Fc7R11b. For exanple, the constant region or Fe region

conprises at |east one am no acid substityution at a position selected from
the group consisting of: 234, 235, 239, 240, 264, 296, 330, and 1332,

ggﬁte;ﬁ? rlgg?gﬁors%diﬂB%?Qt*‘@359133@?“85’3‘9 J -sb%@ﬂ@z@xaﬁ%b%lﬁz Ctution
sel ected from th 3{“@1& 3929@@%’4%&?%@ ﬁ%{iﬂ?&wﬂ%i RSy @Bbﬁs S239E,
S239N, S239Q V2X8R QH 326 6A44E. \J284Y, [986 62 5&33@%%@%@?

1332D, and 1332ES2#TrbaRdeMaclae, ngh3B6L t AS2EU |Iﬁé&&/13if2EKab332t8V/ImE exarrpl e,
t he constant ©segileIRTIB3IH, Fa.32@JBIPE, COSPIIESER4EBBAD, ac32d9qM2s4IBRMH, onsS

sel ected fromthegp QJEWM@@@?GWBB@E of 73332360y Y26 £ 14 3320oN, S239Rs1 B3 2E,

S239Q 1 332E, Y29

A330Y/ | 332E. vzagiiggggﬁ @JE A33§%g§£§§§? 6411A§%§§%§ 33,3 4y,
L23 41, L23 51, 41 E.\264Y52 5D/ A33013 [332E,
S239D/ S298A/ | 33282390V AEORY PG 15299B/V 4B ABWEL 15939/ 1332E/A330L,
S239DN2641/ S2A98AP2IBY 236 H2 S2B0 BN 6R1IN3IBDMI1RIRIE, KaMhesdLak2Evdi ng t o
the EU index of IKabaw, N276L, Y279T, &3020 EREIR, @32NMDIS8241t BR4§0RSPANK3TA@YI On or

Fe region induces é‘?x a5, | e 359rea{/ foiA8 th§i39ﬁ?§§3@?ﬂ932%ﬁ2%4 | d-type
L1y

constant region exanpl'e, the co r Fe region
i nduces ADCC at ﬁﬁ}ﬁ ?2]%/ Abre 25 than 5- fo@g @&%éf&%gﬁ@@ | d and
1000-f ol d gr eat eP2iHRAAIINAB 7Y by a SAPIYABYPEBEHHES M regi dAdor Fe
region. In oné e)Saifﬁﬂ/é,%3&%3Zﬁﬁ$2@mnum®gdd@nc0®¢mg:‘e thedg) odexcaiifpbitses at | east
one amino aci d substimhéhé eample, theROStdnt EZiod &k €C t@Ehnl dooipti{dd ehegfoDbPing

consi sting of: 230n,23% sugs?fﬁutlogg’gﬁ9%31932]32419mb§é1?’30031@ﬂrg tg% E¥ {ifdex %¥4 275

276, 278, 302, Bk%Pft 3115 conédnlt(re%lo{l or ﬁgc fe%mn gas a%o%’m ?or]? hncreaSe in %f?b §§)r

accor di ng to the | ndaex o ne exa regl on or

Fe region compri SE&RILt cpmpased (9 WAlditHS C&Bﬁtﬂltg%@t b bt Fesiq @éw@ewe’d fromthe
group consi st20ng ingfeascp2B8ity, toERREOADICEIpmpaled Jxy wilil 234 [constapBBRIon (0P BE S,

L235Y, L235|, S233Dn. SEASIE, c:SRAPIN heS239@t B30 TompRAOla, seyf@ehbdViet HBABL,
\F%gg{/v \I\/é%lI ¥§@étb6een%%ﬁ&ies 15242Y mclﬁ&Z%@fS K& 1AE0:KH2 7 4R ond &b tlﬁ@i‘éY 35
K326, L328M ng%?on PaEs o ibEe 753 be@%%“ﬂfmd%%é%&s@%a

1 332D, 1332E, 1332N, 1332Q T335D, T335R, and T335Y, nunbered accordl ng to
the EU i ndex 28f Kabatll oppospw@lce fhaspnsiant fogion o K6 regin Gomglissh s folewipegi on
conprises am no amin ®ubstbstitutidne i3 3@A8801¢13 31K, anmibbied graufing engie KW ng  of :
V2641, 40 F243L/ W64 &t KAb3 8vhis @&@%Et,re!,r4312W&B@Bﬁhas\ég@ﬂ]@&\?ﬁ@@re%%gﬁ:w 1332E,
S239E/ | 332E, 523%@(&?»%%'5& AR Xom é@@QoY Wi h&'i%ﬁ'é!glé?&EF g%ﬁ%él?’?’z'f
V264T, V240l , vzﬁ%,t % D) 39% g) { 2% ) | 332F 32N 3

S239D) | 332Q, 823 REESTs) §? 33 19,ducs %‘%‘%" @2 @ﬁfﬁ“

S239N 1332E, 3823%gon3s Bregﬁ%olﬁl P FAHNP VZB%&?“A@@G%@BS@E’“S%%WP%QZE
V26411A330L/ 1332Kt forBARtwerp3esiducy 23u430 (ind@ive) PIES, D 29BY12. | 38BN S239T,

V240M V264Y, A330dmpld\NIRST, redid 8idiprid@2Escqhed@Byét FodtB Metwebn residues 234-450
L328T/ 1332E, L328L,1JR3IAFENDRPIE/ V264111332E, S239QN2641/ 1332E,

S239EN26411A330Y/ 133 iﬁ gﬁﬁ gc ‘%%E‘ ﬁ%%gﬂ 2%'29‘%38& F¢ region to

S239D/ A330L/ 1332E, S2 3 M

S239D) S298A/ P332 EIdice3elfiries Sualian s Eneyss Sjl 6‘&1"‘1‘1‘1 @Cﬂbed for example, in
US6737056 or US73 17091.

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),



S239DN2641 1S298A/ 1332E, S239DN26411A330L/ 1332E, S2390/ 1332E/ A3301, 10
P230A, P230A/ E233D/ | 332E, E272Y, K274T, K274E, K274R, K274L, K274Y, F275W
N276L, Y2WOTMX@0BK, E318R, S324D, S3241, S324V, K326l , PK3AA)11F08B6H,
T335R, T335Y, V24011Vv2661, S2390/ A330Y/ 1332E/ L2341,

S239D0/ A330Y/ 1332E/ L235D, S239D/ A330Y/ 1332EN2401,

S2390/ A330Y/ 1332EN264T, S239D/ A330Y/ 1332E/ K326E, and 15

S2390/ A330Y/ | 332E/ K326T, nunbered accordijag to the EU i ndex of Kabat.

I n one exanple, the constant region or Fc region conprises the follow ng

am no aci d subst (g&l%bs@”ﬁld%ﬁg%& 33351 a§”a' 8§e9a%&1%&‘EHéij&SIA Qn ’Eh*ée‘st@n? i ndex of
Kabat. This Consﬂf blan JAIE) 1 0, accharlaf t ome X4 Ie nstan? regrl
a comnp 1¥8CfgtS F ns? amp Fe& [gO'E% regl on

affinity for
and about 3.3 200r ﬁer@&@% agaording o thy pwa% é‘lSAbéllie COHpHied qaaooayctxﬁ% type
const ant regi on etruchue thegleckn fuchse attachcd «hiegslyeor indiectlyo tesandistregiagi-ontheonpri ses

a sequence set f ot idgidnat wERDsylasl” Bies vardhts 42 hiverdlitipiova) abilfty BEQICO NO  11.
I'n one exanpl e, Wiﬁtd:%étﬁ&lsqﬂr HOORA fﬁﬁco@yl&@&b!ﬁfﬂ)%&essﬁfcluﬁ@refy;f}reé%%g%@n
residues 234-450,0f, Bbth anfibods> i} %”I‘%gﬁxﬂgé’ %[c \f%'l% GPNELAUL;ng €9t on or

Fc region conprlses

S239D/ A330L/ 1332€; 1.t f%{%séoﬁ%&}%ﬁ b (&% theesePeinige “%?HGIQA’B&‘EI eIt s
constant region droibnalejpensingers SAbokdt62230f blewpresviae drsimmurogeliuliniory f or
Fc7Rffl a conpar edniftodya imicklt- typpssicg Ashaiit infeefgii@nROA &pinse§UdH (apd agbout 323

increased abi | it YedeAbddnAl Weegi e@\%z@t@dﬁﬁ@ﬂ’&@eﬁg@ae@r sl ab1tonRe2000)) s R&king0
e once sor 1 o mdlﬁh&%“@i?”ﬁ*& éf ?&fli?f% CS?‘R%}%(E%O 12.
'n one. exampl e, f‘w&oﬁﬁ i E@?@dﬂ% rhecbdiles QQ% 2get? SSTRT Bk e0dRn

resi dues 234- 450 ¢bfd SEQ@’W 0 300-310 i tilBhdIresaiti fecleigred also
substitutiond5t haontenmdate!a@euﬁb]f Ilmmyn(@lobahrﬁdlavmgamdutetd 1881 pihideasglagdif ect or
function are knowjg i n grbdcart agqel or adesgeri baghe f oho®RaNpl @ | Bxpus©737056
or Us73 17091. 1LtPN%&yl@Pﬁ@dE%ﬁyltﬁaﬁk@er&EYEP%MM’WI!DOEb &f ol hRgBAStANT

region or Fc regonmrL 531 Ikat glotechoo ner F%SI%O ﬁﬁ%) abi I'i ty to i nduce enhanced
ef fector function. i S GEF ‘nat | v odi es gduce by mammal i an

cells typically Cpnprp§€e XYL ah ggmunpglo b‘iﬂa?ftaélﬂh%wcw iBp&q e AFde t hat

i s general |y 24t t dobletirbhys Bﬁﬂcqsylhﬁedlka@é exgmplentho TmofunedhebuliM2r doilidy iof t he
constant region @rodkedriegie@i.(e.fhe midnmdaacehancides maHQ o) vithe duvarioous

car bohydrates, e¢Qress FBTROSE, N-acetyl gl ucosam ne (GLcNAc), 34 gal actose,
and sialic acid, as wg}l, ah@d HapeE th%tﬁs@%‘ec%u 191e§‘w%c%'\l%ﬁeréd?1 C&@ducétem of

t he bi antennary ol i ggsacc €4 stru ure nt

Fegi ono or Fe. 1 eiHEeRERHP e N %%@ES@HB‘&“&‘)&%%E@&@

car bohydr at e 28t r QEPYPRC t Hefivel asted faslosEratthoachiadrctien r ect Yl oFackinel r ect | y)
to an Fc regi on, WO2008/12H88; Bedembinegfi pmteinsprodufcticio sty heitie FBXRSadh, Wad i ant s
may have an irrpr ovesdi4abity to induce ADCC. Methods for producing

af ucosyl ated anti bod'muhggwaﬂﬁs oKL Ryl &%@Jﬁ;@%@@}gmﬁu@mg@nt i body

|naceIII|ne|nc ucos FUT8)
(e.g., as descri b ? %ﬁr’rﬁ’ltﬁ %ﬁ%%é Oqusaﬁéhandehsﬁ Stec ]ﬁl S’ﬁlc Baé)éar?sennae r., 87:
614- 622, 20049, @kw%@éqrw@ gttaehetl rfﬁﬁhwpwm ireeisy or T Tagien Bodipestet B8 | s

expr essi ng a smaldlcNAn Sndhammygogdbnlingainkave RIS d(fecogylaticagndlesiomrdyed i n Mori
et al., Bi ot echnalDCBifaetgi. Neamples 8F: sudh) ImBBogldG4) arcedpertng | ag., tine

i mmunogl obul i n oiysaRiiskesh URosRI1babncapabl e of expressing guanosi ne
B (S TSRS S0 S CEIRARED L,
al so 15conter§'ﬁ| alag%cg‘fdhéo 1% C%Stﬁnhﬁ?ﬁﬁ%lob Gl JRON %dd ushel of

fucosyl ation, e. gnmuinglpulinsdnaydiapgyimpresst ICOG ﬁl@ctmds e@rrme%sbph@ss@e
3-(1,4)- N—acetyl dbuutioslang. nii WO 5193 3608sed WO190@AT76411) (e.g., as descri bed

in Urana et alL, Nat. RbPti@ERAEekamplch 6f indnf@rodBBulind B9Bhduck BniRRdexAARFE, an
i nmunogl obul i n 0%5@55&9@1@8&” ing to the present
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;



20 disclosure is afucosyl ated. For exanple, the inmunogl obulin or antibody
is produced in a cell (e.g., a mammalian cell, such as a CHO cell) that
does not wWRRIEIR1BWTS. Q her met hods include the es@/Aaaf200#l0bosbi nes
whi ch i nherently produce anti bodi es capabl e of inducing enhanced

Fc-nmedi ated effector function (e.g. duck 25 enbryonic derived stemcells
for the production of viral vaccines, W?2008/129058; Reconbi nant protein
production in avian EBXO cells, WD 2008/ 142124) . | mmunogl obul i ns
useful in the nethods of the present disclosure also include those with
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heavy chai n conpPEQIIRNG ded e hieglt chaip coroprisigiarse@Rmesp itk mMIEQHINE: | | ght
chain conprigiong 13 s&qdignssed batinf et hdnminisGiER hid a@dody 3ba nfaiminjal erp..ant i body
conpri sing a heayystch@iorCQNRINT St DY 0P S @YY SR AdSRistrh@nh bhel imBEQRFINK NO. 12
and a |1 ght chai QR GPIahlth fho &H%&ﬁ récﬁsofl@&tlﬁbrwf SEQID NO. 13; and
(iii) an antlbod I‘ISIF g g utencetﬁet forth
in 5 SEO 1D NO ¢ guppg naénﬂa"% P0G AR SAREETEER Tt h i n SeQ
ID NO 13, wher eiaﬁ“tloﬁﬁé heavy chai n constant region is afucosyl at ed.

An advant agedds ant i bibeyumtier bASK @eldsoh @ sumanat idministagtd ee sntdndervopdsingvel s of
ADCC activity coaptdvyeBaifcdhgiiing @ Rejubnee Qmsitisih SEQADIEGUONEEa Siglt chanit h in

SEQ 1D NO 11 a”@oﬁpﬁs‘ir%hé qéEﬁ]éHcE‘ s&%}%ﬁ'l?'SE@ ) ‘N@qti@”%ﬁerélﬁtthé Réaw chdin SEQ 1 D
NO 10 13. As di %cu S herei n dm n| sterl s anti

nstan re]glon 1 a’fuco &a?ed aﬁ%s Hg tq same g é’ftto a

mammal (e.g., eas ays af

admi ni st ratl on) FW@IHHHWH%‘P B NK cells i n a manmal | s increased conpared to
one or nore @f: (i)t hide numbpeof K qils el hamingl admenisierpdhanl anpedyrthag binds

adm ni stration ofpdcifealntol BeIR cled( bid hivea huie Ig@f ciikastetek®ni(Bga asamral

adm ni stered an @ﬁ'@gs&pgyth@gﬂﬁrdla§hﬁwad}nlhg@a\ﬁ%nphal n conprising a sequence set

forth SEQ | D NG forth
S‘érQ | D' &O ?3 hor el:lI\Qet de'teglﬂgﬁ;béﬁﬁ‘é Eblﬁt%%?ﬁﬁ fheho gloﬁﬁﬂl“&rhglgté g lttot g(rj 'n

! an
(6., a5 assessUEn THET SURUAY RIBr Mol d PACRERID AARPOQUETi 1) ¢ he
nunber of NKZ%el Ihéreinn a manmal adm ni stered an anti body that binds
specifically to IL-3Ra chain and has a human I gGl constant region (e.g., as

assessed on the @aRicdayMaditiedtioasim ni stration).
The present disclosure also contemplates additional modifications to an
immunoglobulin.

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

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

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



Met hods for determning the ability of an i munogl obulin or antibody to
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contenpl ates additional nodifications to an imunogl obulin. 30For exanpl e,

t he i munogl obul i n or anti body conprises one or nore am no acid
substitutions that increase the half-life of the inmunogl obulin. For
exanpl e, the i munogl obulin or antibody cgnprises a constant region or Fc
regi on conprising one or nnre anino acid substitutions that increase the

affinity of the const@af, fa ﬁcsdb%ht?d?lsfﬁEluH@erz@SQ“%d%r Feogegi on
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conpri se a nucl egtdcieedsequence set forth in one or nore of SEQ | D NCS:
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encode a 15vari ant n L i.n_or ant he di sure,
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NCS: 2-13. Sui t abbybindihgspaciGtatly co AeIRtb..20 honol og does not encode a protein

conprising a nurine N@eﬁél@tabﬁ 15&@1@@ Iﬁ@pﬁ Rl to Pk 1SN GusiPe Ccfak cal dhy to
| L- 3Ra. Nu hgl 1ﬁ£ﬂ9u&§§ prldlze to isolated nucleic acids

of the dlsclosure un e strlnggncy condltlons 25 Protein Production

25  Protein Production
Recombinant Expression
In one example, an immunoglobulin or antibody described herein

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

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

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



Reconbi nant Expression I n one exanpl e, an imunogl obulin or antibody
descri bed herein according to any exanple is reconbinant. By way
of exanplwoaniyn21s4r econbi nant i mmunogl obul i n or anti bo#¢TAU20118001056
30di scl osure may be produced by a nethod including the steps of: (i)
prepari ng an expression construct which conprises an isolated nucleic acid
of disclosure, operably linked to one or nore regul atory nucl eoti de
sequences (e.g., a pronoter); (ii) transfecting or transform ng a suitable
host cell with the 35expression construct; (iii) expressing a reconbi nant
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FUTS- del et ed CHORB&dpssribedy &y gramplg; iguiisybebay | (e TUEEIY %rotocols in
Mol ecul ar cldﬁin@&ﬂ@mhnﬂhubs%tGﬁﬁmh&bbeAﬁheaeqamdsvéh&hnﬂ@mnwcHJ?%@ art and

descri bed, for examiing dinupdsulsdl @éseat) or Shabtiobloes), Muledu@AtCIBigEacol s in
15 Mol ecui ar B Oiwato@h@a%ﬂﬁ BMB Spfﬁgsﬁ&b@ll%oﬁﬁ% M‘éésE{Y98'95‘tA€5v§cﬁe'v§H&§ (1988,
| ncl uding al | upd?%l%r%e%?(gf vptro am[i iﬁ)c%t ”%s are SUI?S&) of the g'glﬁoral‘r CI Om ng:

A Laboratory MVanda ratory Press
variety of cloni AgoRRgaRtAu ?“E P% SaM«irho d&ﬁm%réetcwa §a“éf“é“b§ %%{59 Ofor the

constructi on 26f k@@@h@ﬂhﬁﬁt&wdﬁﬂéﬂﬁ6é@16§$3&@ﬂhods of produci ng reconbi nant
anti bodi es are al so Following isolation, the nucleic acid is inserted operably linked to a

promoter in an genetic construct or expression vector for further cloning
(amplification of the DNA) or for expression in a cell-free system or in cells. Thus,
another example of the disclosure provides a genetic construct that comprises an
25  isolated nucleic acid of the disclosure and one or more additional nucleotide
sequences. Suitably, the genetic construct is in the form of, or comprises genetic
components of, a plasmid, bacteriophage, a cosmid, a yeast or bacterial artificial
chromosome as are well understood in the art. Genetic constructs may be suitable
for maintenance and propagation of the isolated nucleic acid in bacteria or other
30 host cells, for manipulation by recombinant DNA technology and/or for
expression of the nucleic acid or an encoded immunoglobulin or antibody of the
disclosure. For the purposes of host cell expression, the genetic construct is an
expression construct. Suitably, the expression construct comprises the nucleic acid
of the disclosure operably linked to one or more additional sequences in an
35  expression vector, such as a promoter or a regulatory sequence.

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

40 As used herein, the term “promoter” is to be taken in its broadest context
and includes the transcriptional regulatory sequences of a genomic gene, including
the TATA box or initiator element, which is required for accurate transcription
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Means for introducing the isolated nucleic acid or expression construct 40
conprising sane into a cell for expression are known to those skilled in
the art. Wbeot2ewisque used for a given cell depends onPCERAUNOVIN1056
successful techniques. Means for introducing reconmbinant DNA into cells
include mcroinjection, 39 transfection nmedi ated by DEAE-dextran,
transfection nmedi ated by |iposonmes such as by using |ipofectam ne (G bco,
MD, USA) and/or cellfectin (G bco, MD, USH), PEG nedi ated DNA upt ake,

el ectroporation and mcroparticle bonbardnment such as by usi ng DNA- coat ed

tungsten or gold tr li‘éch&r{ ﬁ@dl&t&gﬁﬂgﬁgﬂ %e;giaﬂ Ctrazn @tlon %teﬁ Bm9§ Ql@l'i S.

The h |1
cultured o a vars ovyRiB lrpgawamm&eﬁo il oﬁ angley fe?l? %8%1

Conmercial |y availiSapl ePhgdmediaetcPRA ke FIestromsreion) anFl/l rimﬁ@ParE@%enti al
Medi um ( ( MEM), (Splgkm§melﬂmas_Bﬂ@SH(gSJDTﬁﬁE)Date@deSI&mObe@ldq?a@lclwbdﬂig‘rﬁwems Eagl e's
Medi um 10 (( BVEMc, WA, UBR) aradn@stSittictsabl e for cul turing manmal i an cel | s.
Media for culturing Olfﬂéq{oqtc&hi uie\m@%r&lh@ecﬂﬁ%%ﬁﬁluﬁk%ﬁ&}uﬂn Bf EntloO@MRhay Be t he art.

| solation of Pr OEEl'turpéd 1tn a Varley oflrg%% e%dlélg onp[h'{) Ayhﬁguﬁﬁ b%nﬁﬂwbm in or

anti body are known re an

i mrunogl obul i n of“’aé]ﬁl?FH]G S‘il aééIéWétF 4 $‘%‘f‘ Mﬁ@mﬁ%?%ﬂ?l 1\4?,%‘5? F\(M%s from
such expression $yignensRdhl@E {3igme), cavdc Ontbeesre dMedifing Bagtdsmivedeunal | y
avai | abl e pr dtei (DMEME ISighab aroRuifabletfercultirorg nescangiae celanMAdia toooularindd | | | por e

Pel I'i con ul trafi binkadd1@fpetiisdussedn@tinbRaG6wh Hthdird or such as PMSF may be 20
included in any of the foregoing steps to inhibit proteolysis and

anti biotics may lfel tnC|ﬁ§jed to prevent the growth of adventitious

cont am nant s. atl ogl obulin or antibody prepared fromthe cells
can be purified usi ng/ethesk fenpapiying anjiimpueselabaliyer anHlady asekapan i the art

chr omat ogr aphHy, hyderaletvobédheram.er acti on chr omat ogr aphy, gel

el ectrophoresis, di alysdrs,anafrfmuoflybidiir oMBRYIRR Yecrdd&@l (1o Ghe nRORESI N A

affinity chromat Qﬂ{eﬁﬁﬂ}{ts Oﬂonprchthebﬂbr%lwrs%'@ﬁso&rna@"ﬁ)st cQﬂceﬁWedCﬁ)sm%i Qat ion of
the foregoing. These nelyﬁgaﬂﬁ@e and._descri

exanpl e in W99/ g%‘ﬁ@ G E‘fem na B qrat“%n Eﬁer o edl IP%rs ‘g\ fdo?) d| es:
Laborat ory ManuaM egredetiset R lris ity 3 PSS 1“@159‘ 35 n@(l fled
artisan will 24l s@Cb@efhmamwfthafor@nmgmérmwt@gnhﬂnmrptnolws adtapielies @Y bean be
nodi fied to incl udidad togpgevtm theagowthbbidepitiond sopamimntsor detection, e.g., a
pol y-histidine tag, er@ imnAnliBotR1iNLSbiBLAE ﬁegad Bom @d RIIL baNBpied s
hemaggl utinin (HAQm ex%{n ”éx@l&néf rhgéro% §Q clirBfato nph E;@Ati Rnbstg. or a

gl ut at hi one S—trans eras I n_or

anti body 1's then BUFSHT GO gﬁo ap%gﬂsﬁgtf%ﬁ L ALY o £ ity
puri fi cati on.23Foke.g 3BoEiafpiBnity r@lﬁmﬁﬁ@@tf@b@mt%n&rclaﬁmataﬁag}lybcﬂﬁﬂwa ng a
hexa-his tag is pombifated obt)hecﬁuegoagt i Thgscamaglbotis ke knowpini thé argantdhlescribed,

i mmunogl obul i N offoraRirhfe dyW@9H /37 1B4CH &d-HhirTowiah @ Dialid A @hd @didstt)ArtibbdiNTA) t hat
specifically bi n%SLa@oﬁ%mQﬁﬁl t%@nﬁﬁﬂyﬁhﬂbb&i%&ao@ 980' or sem - SO'ld

hi h
SubGequent 1y ettt i ng TROSLAEITT G PERTHE el TR SR f ey,

subsequent |y eIutlng
addi tion a ii3§an§ope &Wﬁlﬁlﬁ@)d‘}/ ifchyle apffde freditate P&@ﬁ‘iag%%éet?%%rﬁ Sffinity

purification net ol-histidinetes, egarpicss-histrbng wguerogindbeizi nirey haarigglbiody al so
has a protease 4QH&) eqyage Sintig Viuch as)ftag, dractFOAGKag, of aTlitetiang, whi ch
allow the rel eVa@ttralﬁﬁ@liaﬁa&%ﬁ)Ota%ar"ffﬂeaileklﬂnr%' gﬁﬁﬁnogllasuunnwa%b@bw {hign OF

anti body and therﬁll?ﬁfe sl?n% AlRodh wgm}ﬂnt%glag[bg %n Orfﬂ?lr% lapﬁé/atfo orpog he tag
The lib bo i s ‘#
i on or 2t edsan 'aﬂpi%éau@ﬁ‘em@@ﬁamt%@wﬁﬁ?neprwg& B 5 i< puriied By

f usi on partn 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



Assayi ng Activity of an |Inmmunogl obulin | mmunogl obul i ns or anti bodi es
of the disclosure are readily screened for biological activity, e.g., as
descri bedwbebmve21980 Bi ndi ng Assays One form of skCh/AARIHABEF6I S an
antigen binding assay, e.g., as described in Scopes (In: Protein
purification: principles and practice, Third Edition, Springer Verl ag,
1994). Such a nethod generally involves |abeling the i nmunoglobulin 15 or
anti body and contacting it with i mobilizgd antigen. Follow ng washing to
remove non-specific bound protein, the anount of |abel and, as a

consequence, bo“@Qa&%@%ﬁ‘é Nybrs aflehePIRA: x Obr ?Rl%ﬁl%ﬁ‘l h'IL% AIW&%%Q@M' n or

anti body can be i nmmo ant | [assays,
e.g., as descri bgd)teaFe t@)Pa B lyplgg%%eelrmer? ngglglﬁuhéllosr(%n Od&é“éda he%@’ég B i ni ng
Neutralization the immyogiohpine on pliRody offont Hae igeselhe hesdqdoaniibady #h

i mrunogl obul i n ormamdglbun ican dupdisl eoleted Hevnt thal fuzmm@alrtln_erebyssugﬁffaUMg
Various assays akkrokaowmphitiscphreti@rt for assessing the ability of an

25i mmunogl obulin to neutralize signaling of a ligand through a receptor.

I n one exanpl e, uldn or ti.body reduces or prevents IL-3
bi nding to the Sﬁéggﬁgqgiw g?%;;ﬁ;g;g@ﬁg h r of IL-3Ra chain and_ |IL-3R13

chain. These assays c,IH‘H‘“B%g cs Ofé iEgloste e BeAl FEeasi usi ng
| abel ed |L-3 andbwtogcalesiiedy. ¢ amurisgridblibalay. For exanple, |abeled IL-3Ra or
an extracel | ubar 30 region thereof fused to an Fc region of an antibody or
a cell EXDFESSIn%nﬁhgﬁﬁyhﬂﬂDbl|lzed and | abeled IL-3 is then contacted to

;[ %L%TFSLL: Izﬁdo; e;ﬁt (Eﬁerf 2 Of:ﬁgtﬂ ia_lﬂ ﬁsa#osearparnﬁ?&%(ﬁﬁh alsi_g dstcrlﬁeg ife St
teB’oﬂH‘cﬁ”‘t“&’BePr“iCWl? H‘& Bfaégceen lﬁ‘e Qﬂ?gef)ody or

reduction in the
i munogl obul i n cd%p %&aéa%)o $ush pHeethgdseeneralliomnvelys ab&l}ngarf tlerrwn@%wblat es t hat
t he |nnunogldbulwnMﬁmOQHMMUmdydngduWehnmmO@hsﬂemU$mb|ﬁdkmgmmwwhmg30to
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an 1C50 is deterpgj ﬂﬁdprotEmQS ’det@ct&anﬁQBﬁ@é tRNinfunb @blﬁirnoc;rea!nﬂbc;dp%%n peduces
t he amount of | L-

n o] can term,ned, i.e.
a concent  ati on SP PO i@ s, DuBhanimar e g SRR, 1 o
of 40 bi ndi ng ofe¥%m%‘@£ q¢in §48 AP 8¥€d by the i mmunogl obul in or anti body

I n anot her exfnple, the inmunoglobulin or antibody reduces or prevents

| L- 3-medi at ed hi SeaminmgNehedisaionr om basophi|s. For exanple, |ow density 41

| eukocyt es conpri si nmnbm@kd@@ref kHaC ploabhe diskiob e I'ﬂlElmllIlliﬁo%lo@ﬁﬂl GRr i ous

concentrations Ofmﬁﬁ B@%k&gﬂhbﬂﬁﬁi Q&ﬁﬁﬁfy Control cells do not
conpri se i mmunogl trve ro ..confrol The
‘evel of released hi J SRR S dafasf?fn585§81§ { HherdbuSRE DI hue,
e.g., RA Z5Anipmaskirlabiamegragre agielipofy ligputhiosgh rceseriohe | evel of

hi stam ne rel ease to Ia dnevsimpleds inhanodidtaliposantibady redatsr @lpravente GR%i der ed
to neutralize | Lbhdbig@nakBREY chdiMardng a@¥@fRIne: of NE3Roshein 208 T1I-8RBISaiON 1S
correlated with i *i*i?@é@&’s%@%l ﬂaerbe%m‘?e'atak beghpHane H&fi?&gh@%m?ﬁ%%@fﬂ’i ary

nmet hod f or asseSS|

exanple, in Lopez %laqeleﬁ uﬁlmu'&g!ﬁq%umb %Igr %Xlampleiﬁ edélg 3|Rf9)§6n eXtTﬁﬁﬁlar

further exanple, "¢ therpefrfdddnan iFq reﬂwraﬁti HhyHPodeei el Brestieg, Endks

| L- 3- medi at ed pr @hmfolehe@sila@dnlabﬂed buikie thico comdcted|to the imAolilizeBaecepirmonsklé, TF- 1
cell's are cul tur edthaiptdaigt oldbséhcobf kiGhminoglotaulihiofentibollf it enbtmbae t hem t o
stop proliferatiRgpbghddiabel 2dbrcdBdNONT BductiGelid $heddBounD @R boMd 146N t'Bet he

presence of | L-3 Ao vay {hgaﬁtleogn%?pﬁmolg%{;@ Dhorbiifa! tg@ﬁe%e%%l?
18111%

ant i body. Cog)iS H’g ﬁ @n in or
anti body (po tlpgn%% Fﬁzgﬂ@ﬁ q'ngme &?@Pﬁ&@“ 89t FYICFS orEgvent eration
i s then assessedolfi-h¢p H-Ht arfyateding eantilgemncenaragons of et imyineglefalin or

i ncor por ati on. Aantibodpaollsob détermiond, @nta dooatytritivatof the grocess thar reducevtbat s cel
proliferation inafbgntnsreseneft ®nds o ILBR, @rlAVEE;, | @R Det AAIMING ROShtI Ve
control is consi ggl{cglqrartign e 'tﬁerlﬂ'weﬁlethétl-écﬁie%sgm iof‘]%e 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



20Anot her assay for assessing IL-3 signaling neutralization conprises
determ ni ng whether or not the inmmunogl obulin or antibody reduces or
prevent s wh-28txmedi3at ed effects on endothelial cells. ForCEmaanpligoidsenman
unbi lical vein endothelial cells (HUVECs) are cultured in the presence of
IL-3 (optionally, with 1FN-7) and various concentrations of the

i munogl obulin or antibody. The 25anmount of secreted IL-6 is then assessed,
e.g., using an enzyne |inked i munosorbery; assay (ELISA). Control cultures
do not conprise innunoglobulin or antibody (positive control) or IL-3

(negative contr oy, Hﬁﬂé QQ%H hil 9fe ﬁi&hlba*?e%dmh E rIE@“Erﬁisvé}fouPr events
IL6product|on|nt t elp?leve

control is consi G&FE€Y™ lgnsngﬁgﬁealnlmzn “%gbﬂ%ﬂﬁ% i an%}é/{?(’yn St C‘g& H et hods
for assessing neGPTRIISEZEMUGpSleulip LP@SI%Veg“r?QF?lh@r dke g’égﬂ“é?rﬁP%{foé)d gyt he
present di scl osuleel datleased btaginEfs that assesfdneing o ntadBiktctivdriefag., Rldsessi ng
ADCC act i vi ty5ar @ankimawioglsbulil@r aiitibody that rediidas @Rdc@X anpiki@mint heedsevweh of ADCC
activity is asse%@ﬂe%%ﬁdﬂ&h@péﬂt@@ cbRIERIBNERS@N0 @nﬁﬁ&%@ﬂ@ﬁﬁh@@@ assay

or a 355 rel ease gasgipic! flo (O Rl RSASRAY Sin ﬁgrk%fogg%aﬁneoﬁht%%d' L- 3Ra
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the case of a 358?1%@@1@&95@1’1@5@9?%@@1%@I@R?ﬂé’égéﬂnﬁel-lﬂ;@% EnoDHd9¥ul t ur ed
wi th 35S-1 abdbed net hinanfurnier axedpdy, theyisianogtofubn omarttibody sdifcéd @ipesventf or t he

| abel ed ami no acm_ds n&eqlatza@ PrdEQERAT A RRerhiB e8Il RAWTHLT S YiY: Resha€ dFpr @liei ns.
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e peripheral P m?ﬁ%ﬁmﬁg%%nﬁf il fORE séﬁf@c%ﬁ?m e rilestplgel L.
of 51Cr, eur opi uhydPBY cosestrptipng af the Eymyngelebytiadir gnttody.t Hemtrdleebcted, and
an increase ilf tm@:gmﬁsedoeﬂnmeUmemﬁmﬂﬂmhmwgmmeﬂymmnﬁwambmbdnw'Hehpared to
in the absence ofnceiidREGIODUCENplon@iagiah BShdnhgdessbdasinganiagh akbhigie, has

effector function, Eﬁqmlaw iR G&t | %’ﬁ%nﬁﬂﬁ%l@oﬁmﬂ%r amxf tﬂapfed@c%ites; : ng

the | evel of ADCC I nduce Iobulln rom
e euel O, A RRUGEL D Rl T SRULLr 5 S GeRniet e
Exp. Med. 166: 13B93HVSE9NIO] Gepnsidesdyipaguty é&ésﬁﬁ?“§55e35|ng the I evel of
ADCC i nduced 8y an i nzﬁrnmhﬁgl oyl ffor ewsesaing i Ibodyignpligu tentrAl@RiaIMcaopissei oact i ve
cyt ot oxi ci ty assadyteinofing whevhaydr anethe ymihGelglobelohoradndbydy reduces d@hreveldd) or

CytoTox 96(r) nO'fﬂL B acHaRaatdmé@s 6 brlokiifl deits. 2a$5AYamblO R unW1l1caU$éM
Alternati vel y, ot adilonaH RS LEGkAed HIEL (Rln lordiLs! rgggmmg{b& piiLin_or

15anti body is as FcyRs,
e g as Heser | bddN7h® Sy ebifl?wﬂnﬁé ol oY 15 be”
carried out t28 cemPIENPh Keeretedhdl-Onifu sl #bFddn ca¥ HFIRg @@dynweamdto bi nd
Cl g and may i ndudtemQ@RCorbdo assesSECIOAP| endhvntralct dultaes odp aoCDOmssay my be
perforned (see, fdhueaBRlieor 206382 @36HRAEINE00 o2tIL3l (neghtildreannol). Mgt hods
202: 163, 1996. %ﬁlﬁﬁd@@@hlﬂg oNént%hgf N FRRES 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 each 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



As di scussed herein, immunoglobulins and/or antibodies of the disclosure
can affect the nunber of NK cells in a mammal Methods for assessing the
25nunber woO 2DR/ed3ks in a manmal wil |l be apparent to thecslauzbadoamssi san.
In one exanple, follow ng adm nistration of an imunogl obulin or antibody
of the disclosure to a manmal (e.g., a non-human mamal, such as a

non- human primte, e.g., a cynonol gus nonkey) a sanple of blood (or serun)
i s obtained and the nunmber of NK cells aspessed using fluorescence
activated cell 30 sorting (FACS). NK cells can be detected based on

expressi on of CDLGA00h Me Sl 30 MsBiceloaiK ilﬁﬁluﬁacgiri]’({bﬁﬁﬁ Br_oa[?lti%ﬁ{g ah&’Yi{ hevel s of

expr essi on) of CD?Orgndéq&nFQ3.ﬂIq%.qucent%%% hange Jjn t lgnb%r of NK
cells can be detgfﬁﬁﬁ%d)by ébﬁﬁhf?% ¢S e ngér o?>N%°d%P§§_iﬁ>% sanpl e
obt ai ned ear i er (RBMf) angsri YK Qegs-ad[rg?? ARG oft FraPHE R 9Thodyn el

i mmunogl obul i n. 3&8tDetreadminniinghof fi¢tedtedy and an iCysseormlthey prepdnee dif shoci at i on
const ant (Kd) 5or irassagicdtliroor asitsti@arbmpda) toin euibsénos iofl iineansgl@ntin ( KD) of
a protein for |Li3Rac0thaPc BRhiRRBLEINALEecto? AGBHGT MERGEbIar] PRSIRafANST ant s
for an imunogl| O?I’&l‘ogn Oa(ssa%?ﬁ‘drg?sg%si o e 11111 808D 8 i SX ARG iTRREM Gy @
radi ol abel ed or f rorﬁ% ently- ?n$¥Esz¥' -bin ng%%gﬁ%%. % assay
equi | i brates the N§UEE STHSHATRHE! L7 nd e ndle?! d6 b raxd “Pahel’8t ae- 3rRa (or
a sol ubl e form t Beyegepanneergl, J. Eonpledsiong3anlidtt ¥98¢el | ul ar region of 43

| L- 3Ra fused 0o an FeOthegiassays | for t ecspnesthacevafl ofi ADCCatindocedseéyi es of

unl abel ed 1 L- 3Raimm@hdo@iRY oM@ HLOJintRdE AOYe AaRAKALVE leyBRRicity AGapmouNnt - of
|abel is deter m qgdoff kb TRRHCAIRQLS AN cAe BShPT g RGATBY sgandard
met hodol ogy for a th Y hea %}ons, r ey& | noassays, surface
pl asmon r esonanc 8O EERFCPRCURONSY Ry skamegt W Oy h.  Bi ot echnol 11: : 54,
2000; Engl ebi enne Anaflj&tativelyzoer addigignally ogffpytor fungtiqiedfypg| immuppgelulp or

cal ori metry (I6TCpntdwodypishasesied fgtdesrminingrigcifiiony fas geye RorowayRsneghesart. | n
one exanpl e, thedewnsddants7areyireasured by using surface plasnon 10
resonance assays, €.0cjq Waldg RARONRy SIS BE Codrthid@S TRN «§ @INMAN G ({BL Acore,
Inc., Piscat anay ; nl\lu ogygbgll?n 6rn£ﬁ8§ldl y Zaﬁﬁje | é}% Olad Fhal %gfugenCIBBeF]Oea?sfséss .
Exenpl ary SPR met NOds “are described |n'® 19¢ "R JBLS hg- T era?eutlc
Ef ficacy 15 In VEPPRYCRIYAEVAIARi HULT fsify 1 Py %é’&&f%m&ﬁe(s%g?‘l g65M8'% 0 assess
the ability @0 a®aianufoydrolinli hinmirghtidiody? ol 8. a di sease or
condition described herein. For exanpl e, an inmmunogl obulin or

antibody is assesgeeni@b NK &laRindbetsy to kill a cell, e.g., a cancer cell,
such as | eukenic ce As Hi§éu@£d%elgﬁ\l§ mgun%gl%ﬁﬁllnpggd/&%ﬁﬂo%e@ ‘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, ¢.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
CDS56 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-3Ra 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



I n anot her exanple, inmmune cells, e.g., pDCs and/or basophils or cell

popul ati ons conprising sane (e.g., PBMC) are cultured in the presence or
absence ovoanizamasnogl obulin or anti body and an i nducer pofi/Atzos®ocsh| s t hat
occurs in a disease or condition (e.g., CpG oligonucl eotides and/or inmune
conpl exes). 25 The efficacy of the inmunoglobulin or antibody in treating
the di sease or condition is then assessed, e.g., by determning the | evel
of 1FNa secreted into cell culture mediumsusing an ELISA. Alternatively or
in addition the |evel of histam ne secretion or IL-4, I1L-6 and/or |L-13

secretion is ass‘ﬁ?ﬁﬁgfus@ﬂ iR ke%fb_nj M 0 Brds %ff!of Qi dh Rfied HEGBLENKE OKi nes
conpared to in the,absenge .of 30 I munogl opul | QL-gf{ q@tlnt%olglx %?a% .0 the
presence of an isoéy%‘e EONt ol ﬂo%ﬂlo di"PH Sr nts %ay)) I Rai'c4t'ds t hat
t he i munogl obul d#eHndnt i body is suitable for treating the di sease or
condi tion. Alternati &ffigity orasurengddicen dn,detehingd e stapdard glethodidegyhfor s
assessed. An Bncagindy feactioad, fordeahple, iBmundiaal kurBcopladronireobinog(SORYI i N or
anti body suitabl eritRtnd MRIK NG, L NSifli BEBIB0 ) 1: CONBDHA; AgleBionde MNP Assays
In one exanple, the §§9f9' CRGY), OforftimhMMALS 2RMkLA t@@e&t ofhefligRase o
condition is asséssed using /an in vivo assay. M One e anpl'e,;” a

xenot r anspl ant at Flﬁﬁa%ﬂéqsa%ﬁ(n%mb‘&ﬁ%W'i s used to assess 40 therapeutic
effi cacy. For exanpl eld NEDXSTPID Hicconygng fre rabede by ande optdce médsmyn t r eat ed
wi th anti - CD 1022 raoiantxodyayt, . glepingtBIANKe swtaks pladdumamsdnenck éRiscoeelnks (e. g.,
acute nyel oi d | epkediayC 8l With a6lobTRAE SLBRa U PR MR ISR T@MpRIesPIEel | s 44

are adm ni st eredn{eﬁlog&ge gés%edﬁ?ﬂjé%&@. cell engraftnent, a test
1 bo

i mmunogl obul i n or ant y 1s admnistered to the mce and the | evel of

| eukemic cells in circul ation and/or bone marrow and/or |ynph nodes is
assessed. A redudgicsyng Fhepapentiqitliceey of | eukenic cells in circul ati on and/ or
bone marrow dAd/ & VirpedskyS nodes in the presence of the anti body or

i mrunogl obul i n conmparegtidu® innvibeahsenceanilablecamkésbody ity neruaegl obul in
i ndi cat es t her apeyi, & ol GGHtibody to treal I4iQRQL I E6ndRIATR Bbed HeRin.

| munogl obul in or “antiRody, s admh S5&Led.L 0,8 N0 NUTRN AN IRf,(E- 0. . 2
non- human primate) an thenurber vl of %) imune CarFS € ¢ p and/ or
basophils, in ci iem 88 &r#-i 8 cRe &gk eyngs FBkSHE A uoBEIR ctbgl e dy that
reduces the rfdnbéerinevel of immune cells, e.g., pDCs and/or basophils
conpared to prior to Idaothestxaaipieoimanay cdlls eig.apDOntandbr baoptalk of @ctvhi ch t he

i munogl obul i nofo@MtioROpRGRe Ditle (PEEPRRAAThR cHhBEEH tHeHr&OnRs befkade sui t abl e
for treating the g @ﬁﬁmglrag@&n&'eahﬁ@ay PP BAAPL: EXQTRICna LA GYE! Of 2

cytokine, such as.IFNa I's ect .clrcylation of a na |,
6 0., using an EAPERS RFOPHIGS oblP: SESPEERIS otk of HRPPLAYRRET he | evel
of the cytoki2de déashiceey 06 thhemmeraglobplin of apbbody i niragtipgthcoAisearel/obr in a
control mammal t oomditionhs thereassayyad nog)) phdeterminmg tieritveb ot Nh ascratat infoecelh
admi nistered is consd dadreh suhd ablrLfar hneaitveg i sidsRashe veC@Adi ti on.
Si nce cyt oki nes %B{%Hlit?esseélrg‘[ll\& o@'i]‘:3—4,01955521n%'f ﬁdg &cﬁ{i@ﬁ’ is %ssreégled? iA_nre %@i@n
20di seases/ condi t | qu,l e Yp aA upus, .an_| rkgryno%l ogul ipoor . ntagbg ly rfhat
reduces | FNa pr oéfl cti of' i S cor¥3|0dereesa ?y(tqo s |H¥pa]i%fje f 5t ; G &8t %Such
conditions. 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



Conpositions Suitably, in conmpositions or nethods for adm nistration of the
anti-IL-3Ra 25 i mmunogl obulin or antibody to a mammal, the i mrunogl obulin
or anti bod9 202/cosbi ned with a pharmaceutical | y accept alplCg/aaanrivoerasedi | uent
and/ or excipient, as is understood in the art. Accordingly, one exanple of
the present disclosure provides a pharmaceutical conposition conprising the
i munogl obulin or antibody of the disclosure conbined with a

pharmaceutical ly acceptable carrier, 30 giluent and/or excipient. In

anot her exanple, the disclosure provides a kit conprising a
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sugars (e.g. SUCHDEE.andIBl bRSHils LoBHROREriod il e@Bi@kiratHh MG a COlitoll 0se and
Its derivat lLves, nﬂiﬁlnl:ai thngu@ﬁ th@qmmﬁi\ﬂ(l) obuﬁﬁlotcﬁﬂﬂi@b a@tﬁglt I%zen gihlai%is'[e liHS' ve of
vegetabl e oils, synt "|etplc Bfﬁ s .and s n(h etic ”r?i 0- or -glycerides, |ower
al cohol s, pol yol §™ A Dlg fyrdreatie S H BEPEIPBY sol utions, |ubricants
such 5 as sodi um or ptbaricy e, dligrlaved of 4 ebking wcls & [FNe isdstreisy iv§en- f r ee
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i ntranmuscul arly and subcut aneously, for exanple. 15 Conbination Therapies
I n one exanpl e, Iy ogl obulin or antibody of the disclosure is
adm nistered in conbrpatjon with another c ound. or thergpeutic_ treatnent
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one fortnight or conenekerith pphamadeotiocabyb@bptare taméar afipentendfor exicipient, he
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n one exanpl e, : er che : c as
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vincristine 395 @Huspf #plak exqienty i gpethesyampple, thehdiselawioPrEiahy Ebnpound
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t hereof In one eg&{m& hs ttop Ot her conmpound is a chenot herapy conpound used
in 30 the trﬁ tment of acute | eukemn a,. sggh as, a.conpound sel eﬁéed from
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conbi nat i ons t hesdednt, suspending agetneadxaerghiejcaithieat atah &¢ safdypduindtered ta
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I eukem a, such aﬁ’vaﬁe& %W&H&Qslé g'(lnq&g,qglu&ﬁsog? 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




35 the group consisting of nethotrexate, 1-asparaginase, vincristine,
doxor ubi ci n, danorubi ci n and conbi nati ons t her eof In a further

exanpl e, wheotre34conpound i s a chenot herapy conpound PathAtasii@pasyti di ne.
In one exanple, the other conpound is a biologic useful for treating a 40
cancer, e.g., rituximb, trastuzunmab, bevaci zumab, al entuzunab,
pani t umurmab, or cetuximab I n one exanple, the other conmpound is an
anti-inflammtory conpound. 46 Alternativgly, or additionally, the other
conmpound i s an inmunosuppressant. Alternatively, or additionally, the other

conpound is a Co'éélé&egsﬁcﬁﬁ 9%1% ﬁfc!ﬁllamg%u%i:se(gg s%%?e %ﬁés@rtré%ﬂ%&’enﬁ%? s9)”e
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adm ni stration ofchlggglb{lmgﬁ@gg‘{lgpmohgﬁ Qs anti bodi es described herein, 35

nor mal dosage amount s, TR om ﬁ to about .10 ny/kg of
gﬁ’famg’/e s Iy N Lty 88 b
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In one example, the other compound is an anti-inflammatory compound.



In sonme exanpl es, the i munogl obulin or antibody is adm nistered at a 10
dose of between about 0.0001ng/ kg to about 50ng/ kg, such as between about

0. 0005ng/WwQ 20z/iwut 50ny/ kg, for exanpl e, between abourCO/AARLYOKkF6t O
about 40ng/ kg, for exanple, between about 0.005ny/ kg to about 30ng/ kg, such
as between about 0.01ng/ kg to about 20ngy/kg. For exanple, the

i munogl obulin is adm nistered at a dose of between about 0.0lng/kg to
about 10ng/ kg, such as 15 from about 0. Ol4pn/ kg to about | ng/ kg, such as
about 0.02ny/ kg or 0.03ny/ kg or 0.04ngy/ kg or O. 05ng/kg or 0.06ngy/ kg or
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or 60% or 70% or 8H% 1 Wifeéi’oné? to\e dmugogl %ean&sé% ’§‘ér8“qn Pl frammal to
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anti body. Al t er nadpetitglny will Sepeinkort thawattiouladmilividsslend ahaf indivhdnl'dosdcadf t he
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; i Te
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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 disease 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 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



I n anot her exanple, for manmal s experiencing an adverse reaction, the
initial (or |oading) dose may be split over nunerous days in one week or
over nunewousixumsecuti ve days. Dosages for a parti cul arCrmvmzoogiooisal i n or
anti body may be determ ned 20 enpirically in manmal s that have been given
one or nore adm nistrations of the immunogl obulin. To assess efficacy of an
i mmunogl obulin, a clinical synptomof a disease or condition can be

noni t or ed. Adm ni stration of an inmmgnogl obulin according to the

met hods of the present disclosure can be continuous or intermttent,
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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



human 1 gG constant donmain was generated by expression of an appropriate
vector in FUT8-knock-out CHO cells fromBiowa (Potelligent0 Cells)
(referredwbaotreneisn as C5L362B). 30 Exanple 2: Bi ndi ng ACTiAt201/001056
Determ nation Full-Length mAb Kinetics: To analyze full-length antibodi es,
surface plasnon resonance (Biacore) assays were perforned in a capture
format where a chemcally imobilized anti 35 human or anti nouse Fc
specific antibody (Anti human Goat anti Hgman | gG (ganma) nouse adsor bed
(I'nvitrogen, Cat No. H10500) or anti npuse Fc specific antibody (Jackson
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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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wth 2.5 and 5 nMin duplicate Regenerati on was perfornmed after each
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25C 15 scFv Kinetics: To anal yze scFvs, sol uble human |IL-3Ra was

chemcally imobilized on a CM5 sensor surface using standard am ne
coupling chem stry, and scFvs were injected at various concentrations.
Responses were subtracted fromthose fromga 20 reference flow cell in
whi ch 1L-3Ra was not inmobilized, but otherwi se treated identically. The
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Antibody KD (M padfverdddb afusdNRridRxKikied)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  IgG/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 CSL.362X1) 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
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Exanple 3: NK Cell Levels Foll ow ng Adm nistration of Humani zed or Chineric
Anti bodi es Nai ve nonkeys (non-human primates; NHPS) were adm nistered a
single 5 dose of CSL362B or CSL362X1 via intravenous infusion. In a
separate study nave nonkeys were adm ni stgred repeat doses (weekly x 4) of
a chinmeric antibody conprising the variable regions of the nurine antibody

used to produce Yhe (TRAZRE 1R Foh A a;QHTRN | 0G constant

region). Peri pheral” Bl.opg s 6ol Lecled al, ANt Qs (L) B PAUMSRRP, anal ysi s

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 0.3pg/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 H3PO4
The assay was conducted at 25°C
15
scFy 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-3Ra 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”
mAD) (human IgG,)

Superhumanized mADb (IgG,) ~1x10°*




10 perforned by flow cytonetry. As shown in Figure I A adm nistration
of CSL362X1 resulted in an initial depletion of NK cells, e.g., about 6
hour s folwoworxgp2aasai ni strati on. At dosages of 0.01lng/ kgramAwWomvmgidsg, this
| evel had exceeded the | evel observed prior to adm nistration by about 8
days after adm nistration and renmai ned el evated until at 15l east 22 or 29
days after admnistration. An increase in the nunber of NK cells was al so
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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 Iysis 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 -
Spontancous Lysis] x 100%.
35 Maximal Lysis was evaluated by addition of Extran'™ to a final
concentration of 0.75% (v/v). Spontaneous Lysis was that which occurred in wells
with cells alone (no Ab).



53 CLAIMS 1. An isolated or reconbinant anti body, which is capabl e of
specifically binding to interleukin (I1L)-3Ra chain, wherein the anti body
conpri seswo0 2012/02i934a | i ght chain variable region (V) cecprARINGICBRs 1, 2
and 3 as set forth in 5SEQ ID NGs: 2, 3 and 4, respectively; (ii) a heavy
chain variable region (VH conprising CDRs 1, 2 and 3 as set forth in SEQ
ID NOs: 5, 6 and 7, respectively; and (iii) a heavy chain constant region
conprising am no acid substitutions S239B3)and 1332E according to the EU
nunbering system of Kabat. 10 2. An isolated or recombinant hunanized

?I”E') bg%, cthg?nagt i bogly sl?tf'i%ailﬁ' 15-‘101% 2%p%%isf 61019# h%elliaé: g@l\}ﬂg&l fnothb ’Nre%dc@%' n
Comprising an am@%%&" n;% ig tg% acbich 29 PR h GBI BhER G R e

chain variabl e r 8§Mr P15 Wge BAO1E! ani no aci d sequence according
to SEQID NO 9; andIn a(separata chiecanyent arkemic gplst faom twe diftsrent Sidr patiertyy ani no
aci d substituti ongreS230Ds amdetlGBRE ACOBI didyy at Yndldeorcbhtauoib er iangbody st em of

Kabat. 3. The antj gMﬂgﬂwﬁhémwm&;ﬂﬁﬁ&jNﬂﬂ§H§w&eah&ﬁh%%%&x&@@hﬂmﬁ@ﬁﬁtant
region 20 const apit e% S5 7, REANSACRAREL of QK DEL MEEN.digsT dues
121- 450 (|nclu5|ve5 ﬁﬁf T humani zed
anti body, the an{W%% %? miwg E¥¥¢g‘ “Bﬁ%é}% ¢ b lfmﬁﬁaechaln
and conpri sing aglcrgh eaﬁ@ﬁﬁb@@@ﬁﬁﬁﬁﬁﬁ@cﬁhPEﬂ@éﬂm@hﬁéaé@ﬁﬂforth in SEQ ID
NO 13 and a lheavy chain conprising a sequence set forth in SEQID NO 11.
5. The anti body of any one of clains 1 to 4, which is a naked anti body. 30
6. A pharmaceutical conposition conprising the antibody of any one of clains
1 to 5 and a pharmaceutically acceptable carrier, diluent or excipient. 7.
A nucleic acid encoding the humani zed anti body of any one of clains 1 to



5 or a heavy chain or light chain thereof. 8. A genetic construct
conprising a nucleic acid encoding a heavy chain of the antibody of any one
of clai newd 20/B1mperably linked to a pronpbter and a nuekceiav2anicdiEsacodi ng
a light chain of the anti body of any one of clainms 1 to 5 operably |inked
to a pronoter. 9. An isolated cell expressing the humanized anti body of
any one of claims 1 to 5 or a cell genetigally nodified to express the
humani zed anti body of any one of 54 claims 1 to 5. 10. The cell of claim
9 conpri sing t%ﬁ&oeic acid of claim7 or the genetic construct of claim
8. 5 11. A net  treating a disease or condition in af manmal,, the
met hod conpri silng Adnisplatedern mgompinant,antihedy, whichnis ¢apablero c?%%alb' to 5 or
t he conposi ti obimtingtb ntenléhking1la)- IRenchain, whemmate antibodpéomir3e?. Use of the
antibody of anyj)jong light dhhidivaFable FeRion (V1) doRfprisRFITDRY 1,2mnaB 2€ Iséti fortidin n
medi ci ne. 13. WNbQQ,@%?Q%%&EW@W one of clains 1 to 5 in the

| t Tar.t

manuf act ur e of canen. e. treat nent . of i se, or_condj,tion in
e el 35 ) PR ARB JA0ehs Ry (SALogprrisig GRRY TARE Shs R Totd
conposi tion of iRPERAPN®w S, Gard T.aespp@ivelyediidnent of a di sease or condition
in a mammmal . (iii)5a hthey chairhastafit regianh reofmhprising aiménouacid edbsttugioms 2898 13 or

the antibody ofand$3300 B ihg &the EUGIusibEHAS sysiehedfd{aBal he di sease or
condition i,;§ an | L-3Ra-nedi ated di sease or condition. 16. The nethod, use,

anti body or “conposition of claim15, erein the disease.or, condition is
cancer or an adt oi AulsRlald of ﬁfqog}ﬁ%bphk;mﬁ'ﬂ 'W‘%ﬂgy’ the antibody capa le of
specifically binding to interleukin (IL)-3Ra chain and comprising:

(i) a light chain variable region (VL) comprising an amino acid sequence

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

(ii) a heavy chain constant region comprising amino acid substitutions S239D

and 1332E according to the EU numbering system of Kabat.

3. The antibody of claim 1 or 2, wherein the heavy chain constant region
20 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 binding to IL-3Ra chain and comprising a light chain comprising a

25  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.

30 6. A pharmaceutical composition comprising the antibody of any one of
claims 1 to 5 and a pharmaceutically acceptable carrier, diluent or excipient.

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

35
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.

40
9. An isolated cell expressing the humanized antibody of any one of claims 1
to 5 or a cell genetically modified to express the humanized antibody of any one of
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claims 1 to 5.

10.  The cell of claim 9 comprising the nucleic acid of claim 7 or the genetic
construct of claim 8.

11. A method for treating a disease or condition in a mammal, the method
comprising administering the antibody of any one of claims 1 to 5 or the
composition of claim 6 to a mammal in need thereof.

12.  Use of the antibody of any one of claims 1 to 5 or the composition of claim
6 in medicine.

13.  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.

14. 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.

15.  The method of claim 11 or the use of claim 12 or 13 or the antibody or
composition of claim 14, wherein the disease or condition is an IL-3Ra-mediated
disease or condition.

16.  The method, use, antibody or composition of claim 15, wherein the disease
or condition is cancer or an autoimmune or inflammatory condition.
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