CD33 bi nding agents 5Field of the invention The present invention relates
to i munot herapies that are based on nyeloid cell depletion. In particular,
t he presew0D 20rvastszon rel ates to CD33 bi ndi ng agents f oPCug®201n/06136N
therapies, e.g. in the treatnent of myeloid cell malignancies and 10

nyel odyspl asti ¢ syndrone (MDS). Background of the invention In the early
1980s CD33 was identified as a marker of nyel oid | eukem as 15( Andrews et
al ., Blood 62, 24-132, 1983). CD33 is a cell-surface antigen specifically
expressed on nyeloid cells including nyeloid | eukema cells. It is the
smal | est menber of the siglec (sialic acid-binding Ig-related |ectins)
famly. CD33 is expressed on ear til.ineage hemat opoi etic progenitor
cel I s and nyel onpnocytic precuréérgﬁy$guhgg from pl uri pot ent

hemat opoi etic stemcells 20(Andrews et al., Journal of Experinental
Medi ci ne 169, 1721-1731, 1989). It is downregul ated on mature granul ocytes
but retained on nmacrophages, nonocytes and dendritic cells (Andrews et al.,
Bl ood 62, 524Fida of le8dyentBesi des myel ononocytic cells, CD33 has al so been
found to be expressed on human mast cells and bl ood basophils (Val ent et
al ., Blood 15 1778 9 5 onal i i rected

agai nst CD33%2FéﬁﬁéédﬁY%éggg%ﬁéggyh%I%F%%%gﬁé%ﬁggnag%%gggrﬁ%%g?ﬁggapeutic
targeting andeplBtio. Th Parfbidiilgi, Mg Sresddo R ention @Wtdsad CDA3HiNdIAg Sgents for
transplantation in acute myelojd | eukema (AM) (Duzkale et al., Biol Blood
Mar row Tr ans ppatitsuchthsyapmsae goin thoggtmentpfimygloidelh madignanciesdpdpeut i ¢
targetingnafo of i nmmunot oxi ns using an anti-CD33
30antibogg co jgggggé&?§ygﬁ§ﬁ%g§?§§iicin. Since CD33 rapidly internalizes
upon anti body binding (Audran et al., J Imunol Methods. 188(1):147-54,
1995) the i munot oxin ?pgroach,mas obvious. CD33 is a 67 KD transnenbrane
gl ycopr ot ei nBagkgroying of the,mvantion§i ng extracel | ul ar domain of CD33 is
involved in cell-cell adhesion. The intracellular inmunoreceptor

tyrosi ne-based inhibitory notifs (ITIM confer inhibitory signals 5 to the
cel |, affect ilmthemadyilP8satDahwandleoefied s maskal of Mpegorlcewledmias gnal | i ng

pat hways, pf are. pooy,l rst,o e assuned to involve the ITIM
and | TI MPi k F?Stﬁngﬁ?%Eggggﬂﬁﬁtﬁ%ﬁ3%§P§%§ﬁH§iﬁ¥I FoUBRS ases (von
GQunten et al speoffidally ngr-ess%@%ﬂ-mﬁ%id cdildiBclufihp8ryel@id0ékemth ballsi Res B33

ort hol ogue has been defined but its functional conparability to human CD33
was quest i onsthall@t imektbgholihn sitdec (31li¢ peierbintinglg-relaigs leciens) fampidy. CD333( 12) :

4199- 206, 20 T i . I f . | and mal i gnhant
| eukocyt es rgﬁ%ﬁﬁ?gﬁh&ﬁgﬁhhﬁggbg%g??%u Vﬂ%gppggg%ﬁgggwgg%%?ibed CD33 as a

stabl e cell swelaeenorpiketec@Bondr Tt ilabyeriflonapldripbi¢hi hebedtdioidicpteas selth by
70-100% of tested patients (Plesa et al,, 15Cancer 112(3), 572-80, 2007,
Hauswi rt 2@t Afndrepgpet al., dpyal of Feperimenial Yisdigine 90072 I1skhdi APt st al . |
Leukem a Vol . 4AS, ]ﬁgag 15,1 S BH d, Hels) eloid
bl ast ceIIs,dﬁ%?%%ﬁgg%reggﬁgﬁﬁﬁgnnajo?*§§ %E’ﬁgﬁﬁgﬁgﬁPH%%%1sa&#y§%riphera
bl ood and bonred derdrow cofls (Aukens et ahaBledi®, 24:182,0198B pldesdec stemcells, a
relatively small nunber of | ifferentiate ells in the bone marrow
2ouni ch at e CHEIRRTER B lsy EDR S Ui BRI bl e Pres BRI T Phe
mai nt enance QEd i U1IGSHERbEhi k! (AR B £1 BldJAVLS; PREY) Y7085 afogbpukem ¢ st em
cells is regarded the key nmechanismfor sustained tunor free survival. The
CD33 t ar get i Mprastrmalantivpdiedstirested agarms; CR3B anaured éndiagadsisaaftlewkedya as
conjugated to 1he tqﬁig qgﬁuicg gici@ isrusqd.fo%b%ggnhh%aH%Fnt of AM
patients by d&1i¥dPTRYPIEBREIGE BAY S BIEHED W

autologous transplantation in acute myeloid leukemia (AML) (Duzkale et al., Biol

Blood Marrow Transplant. 9(6):364-72, 2003). Initial efforts in therapeutic

targeting focused on the development of immunotoxins using an anti-CD33

30 antibody conjugated to the toxin ricin. Since CD33 rapidly internalizes upon
antibody binding (Audran et al., J Immunol Methods. 188(1):147-54, 1995) the

immunotoxin approach was obvious.



25positive AML cells (Amadori et al., Cancer Treat Rev. 34(1):49-60, 2008).
Li ntuzumab (SGN\-33, HuML95), a "naked" CD33 specific humani zed nonocl onal
anti body waoeveb1sat ed i n phase Il clinical trials for trh@/mEP@absBae of AWM
and MDS with initial clinical signs of efficacy froma phase | dose
escal ati on study and tol erabl e adverse events being reported (Raza et al.
Abstract #983, 14th EHA 30Congress, June 4-7, 2009). Targeting AM. cel
lines with CD33 specific HUML95 in vitro reduces TNF-a i nduced secretion of
inflammatory cytokines |ike I1L-8, MCP-1 and RANTES (Sutherland et al., Mabs
1:5, 481-490, 2009). The relevance of this effect for AML therapy is
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the anti body ckfigienerr aphhind iR nERNedGR tit-b8 HhdHeSidn Chlledh@¥defiutay ( ADCC)
and anti body-dependent cel | -nedi at ed phagocyt05|s (ADCP) of AML cell 5lines

in vitro (Suthawnaisgerier tyrosinewbed inhiitongmouBITREODfer AIRIGters steonlsi der ed
to be a dgcigiye Cﬁ?e@hfzg}nfo%aeir@tncﬁ %n%%ﬁlsu%% lv’tﬁeyacﬁjal \%‘Qﬁﬂﬁﬁgéﬁﬁww&

hemat ol ogr cal™ mal"gnanci Rical tria

CD20- speci fi of me&k@ﬁ@irlyaﬂidleﬁﬁd))d Hat titexdsstmiedavey oenibesTIM aad ITING like
significance of effector cell mediated mechanisms for treatnent of B-cel

mal i gnanci es MAtthandetdp seqruifrgent of papsine phpspanies Oy HenetnANVENg and
Levy, J Qi nAgaﬁoécl 1211l(32é1) 823§(ﬂﬁ?17A H%QQlébDé?)nO ?k%u@%h?ﬂeen'&eﬁﬁ@@blpcq{%n shown

that CD33 antigen Is expressed on nornal el ononocytic
| i neage and ffmrenmeadtclompevaprlﬂﬁaehhman CDaﬁ)wvasqhdasmoned @tﬁikmacri -Vaudegm as. In a

phase | a a st u irst signs 150f
e cacy fer & itlsaet dod T ¢RI sapars barecuort it Cmbaayesie & P ca
devel oprent %mahwmrm&&f HEWHah Qb ek SEmAIRS Hhldwhal OM @ phase | |
trial in conbination wth chenotherapy did not yield the expected

i mprovenent in efficacy. Therefore, there is a clear need for the
devel opnment of inproved CD33-targ treatment nodalities. 20 In view of
the prior artSevérerpblisatipnabeve dimrltzﬂdcﬁg/%ﬁ ag stablacelhesyrfdcapraskesdnt her apy f or

nvel of d cell ol GRIACHASCRNT:IRExp Ireesrehlbgvu]loardo% bPfesiBE phifn®/ @b d; hieuken a.
In partliglar there is nproved anta onlstlc

bi ndi ng ag&ﬂpgertld%@s%nr%ﬂ Zp%éiwalréatr?éeﬁurlﬁhﬁére\tqsfc&fvh% 2008 mrary of
the inventi ocheinberg ¢hal , D@t lemmtmmasprmy e33R \RpreSdadInbi ndi ng

agents bindin hat are,defin a heav
et O B ks e Mbesdhn e O%ﬁﬁ?v’%’f‘“i? Rinchain
vari abl e r egipenpleoablosi ang bODRM artCBRY laridnﬁ)mwnvmemcbomleﬁmmchwn an ani no

d d
201 4 Seauenceasel saherhif LA SRR s didden R, A2 AL 9GO Seauence
from Seqk® NOth@l e chapparizeddydheinpinaeitniirgelieensant endibe avtintgndneo ol Seql D

No: 43-56, CDigR, [B@&nap cmme@%hgi BEALERESE 18alest 8@nd EeMEnSREA RSy 70,

CDR6 has an am po .acid
mecﬂamsm for sustained tumor free survival. The CD33 targeting immunotoxin

Mylotarg®, a humanized IgG, antibody conjugated to the toxin chaliceamicin is
used for the treatment of AML patients by delivering its toxic payload to CD33

25  positive AML cells (Amadori et al., Cancer Treat Rev. 34(1):49-60, 2008).
Lintuzumab (SGN-33, HuM195), a “naked” CD33 specific humanized monoclonal
antibody was evaluated in phase II clinical trials for the treatment of AML and
MDS with initial clinical signs of efficacy from a phase I dose escalation study and
tolerable adverse events being reported (Raza et al. Abstract #983, 14" EHA

30  Congress, June 4-7, 2009).

Targeting AML cell lines with CD33 specific HuM 195 in vitro reduces TNF-o.
induced secretion of inflammatory cytokines like IL-8, MCP-1 and RANTES
(Sutherland et al., Mabs 1:5, 481-490, 2009). The relevance of this effect for AML



5sequence sel ected from Seql D No: 71-84, or b) recognizing an epitope within
the am no acid sequence FFHPI PYYDKNSPVHGYW (Seql D No: 141) of human CD33.
The presew0d 20rvastszon further provi des CD33 bi ndi ng ageRrCS/BRh@ 657332 he

10i nternalization kinetics of the CD33 binding agents are such that at

| east 30% preferably 40% of the initial amount of the antibody remain on
the cell surface of HL60 cells at a time of 4 hours after incubation. The
present invention further provides CD33 binding agents, wherein the heavy
15chai n vari abl e region conprises an am no aci d sequence selected from

Seql D No: 85- @r s Lhendvi OB n%lﬁ'ld‘ﬂm%%é %le@né ﬁﬂlﬁ&l%ﬂﬁé‘ﬁfnio?es an amno acid
sequence sel ecte from Seql D No: sent i.nven Wgyn further

provi des cos@llﬁﬁOﬁaYlff@l%émag co P@.tﬂzlméerﬁ%%v ach &f Heray ¥ anino
aci d SequeI’ICadﬁlﬁbﬁ(lhedntf‘tfodm@qb@ﬂﬁbodylﬂ%aeba&ltaﬂﬂl—nﬁédl@téd ghbtogleaiyn havi ng an

am no ac'ds cted, fro . T e i nyention

further Iprow%@?% Bﬁ]ﬁ ‘bdnﬁfgeq fhﬁfdadrpﬁfl% Oﬁ? (%ﬁ)%eﬁé%{jgﬁgi n !that

i ncr ease ADCGne2#H e ($1Ehertaméfeealr édatsrﬁbbdiSMDSZQﬂ% ADDCGisnechsiidemdm

fol | owi ng Speehideialykaikchflsh Rod dF-Ghdk TRividl N oot i et AG
ave oun

according to present | nvent| on | gh affinity
to human CDSQIaéIﬁHaHCﬂﬂSt Rata fiam ghvigal tegle withshe COR0espadfip mnp@lﬁn i netics,

whi ch is chapagh&lyiRakikYb RaveQRehoRERRENER sthifidacCHS3TRidAdEN theaBeddt S when
bound to CD33 OH the urface offn:éhe tar et cel l. which translates into

favour abl e APBSEMHETTYIA yreapat p éﬁlé‘?*’% RaRFEeSaYLlbresRshiP ERRATSE e D33

bi ndi ng &Qentstibwiyardiment (Wehfenpl ese dtClinVesal i 2N2b): 3640-G, 20030 f f er ent

epi tope of the extracellular domain of CD33 5 conpared to Lintuzunab.

W thout wishing to be bound by any particular theory this is believed to be
the reason f &R CoIFAISHITE ftdiagheern thp@#lﬁgqt G313 wigRR HepPEssegfon mEmeDE3lsisf ndi ng

agents accor on of
the Figures %&g?/églg?%gg §%%§écjﬂg/valt ﬁ\eﬂ}% IR&n&llal zg% P(%)ntl%o ggllesﬁ%?em
bi ndi ng agenﬂa;kam@arﬁim@atsel tring wiith\earntibodyi agatGtrOBEB $lodtutiondb) lﬁtrs:mgmab on

HL60 ceII gfg,re 4 shows th 'Bternallz(gtlon rate on HL6Q. ce|lls of two
exenpl ary antf H?%W%&?ﬁ‘if"ﬁgwﬂ OYUSEVET R GYR FTTY eNts: ]éBW‘E)‘fﬂa g

l'i nt uzumab. jdéﬁéfég}ﬂﬂ&ﬁ oP liffhOWRal NGs AN RGE] PRTREG S s %nl’!r?ﬁ’aﬁﬁ gl @Af two
exenpl ary anti Ies according to the invention in conparison to
| i nt uzumab. combination with chemotherapy did not yield the expected improvement in
efficacy. Therefore, there is a clear need for the development of improved
CD33-targeting treatment modalities.
20
In view of the prior art there is a need for providing a further improved therapy for

myeloid cell malignancies and MDS, particularly for acute myeloid leukemia.

In particular there is a need for providing further improved antagonistic binding

25  agents to CD33 for treating cancer, in particular AML.
Summary of the invention

The present invention provides novel CD33 binding agents binding to human
30 CD33 and that are defined by
a) having a heavy chain variable region comprising CDR1, CDR2 and CDR3,
and a light chain variable region comprising CDR4, CDRS and CDR6,

wherein CDR1 has an amino acid sequence selected from SeqID No:1-14,



Det ai |l ed description of the invention 20 CD33 Bi ndi ng Agents The term

"bi ndi ng agent” as used herein neans a protein or peptide that specifically
bi nds t o wotargas7sant i gen. A bi ndi ng agent can be, for exarmrRe,1/067339

anti body, a derivative of such an antibody, or other agent that
specifically binds to 25the target antigen. A binding agent can al so be a
protein conprising an Fv region or a portion thereof (e.g., a VHor VL or a
CDR(s) of an antibody that specifically binds to the target antigen). In a
preferred enbodi nent herein the binding agent is an anti body. 30The term

" CD33 bi ndi ng agefiDR2abkasumednihe pad sequehes selectedaltdmn e iy Nagen2 8, (2R3

specifically binds to CD33, typically a tiQ h t | ul ar domain
of “hurmn cova. | The Senontd Baiee ki lomaralia NefuiE (B F e e

i munogl obul i N polaypePididlesuemnd seriined It 6D Mo:agidsy EDIRGI Hak @R andio

i mmunogl obul i n pol ypepti des ﬁi.e. polyﬁfg}ldes of the i rmunogl obul i n

fam |y, or fragnestld seiianeoseleaterhiromSiead Noar-BailR@hassinming agidt e t hat

i mmunospegi fical | i_nds i fd ntigen), or (b)
conservat?vely suégﬁkpg %%gggﬁiggﬁféggk%?ﬂg%%ﬁﬁinnunoglobulin pol ypepti des
or fragnents thpt rédvanirdERAGPIitbpaivitiindhd8nind dclieset@drget antigen. Anti bodi es
are generally described in, for exanple, Harlow and Lane, Antibodies: A
Labor at ory Manual FFE!@MY%WW%% (BB oA pf layaan ci@@%). The term
"anti body" refers 10to intact nonoclonal antibodies, polyclonal antibodies,
nmonospeci fic anti bodies, nultispecific antibodies (e.g., bispecific

ant i bodi es), Tangraaaitiitpayiof fiagre ptayvidek &ID38Xnding agdnes d@hsemeatle bi ol ogi ca

activity, (e.g., aptigen-bi.nding).. The . antibody can he of any e or class
PR 1 N T e TR R R A R R O ety
g4, 1gAl a!ﬁ?eférgﬁ%MO‘VQ_ro?fﬂ?eriﬁﬁiaY ar%uﬁtrbj?tﬂ&ﬁtiﬁb&?&ma‘i@é@ﬂﬁ%ﬁ ghdleYoran
151gd. An "intact” antibody is one which conprises an antigen-binding

vari abl e regitBOaslisnet 4 time 084 hpggistafiehimcwbationst ant domai n and heavy chain
constant domains as appropriate for the antibody class. The constant
dormai ns may be native sequence 20constant domains (e.g., human native

sequence congthaptesefTvdhibn Glirt RAHRN RS ICDBEHIHENE QoA ivakdin tHeale@®f An
"antlbod% fragnentﬂ conprises a portion of an antibody, including the
ant i gen- bP ndichgjn oprighle regigrecaneyisehambrmipopsid seavench seledtd Erangsiddld of

anti body fra . Male - Fab . : : - VH and
VL antigen b?ﬁ%?%%g%@%g%gﬁygamgfgﬁggﬁéégmF%?%%é%?ggg/lé %%gg%ﬁQQ%E

si ngl e- chai n seivtted Gy Sa@PWo:8¢FV2 Fc, a SMIP, and nul tispecific antibodies
formed fromanti body fragment(s). "Heavy chain variable region" or "VH

nmeans the part of the heavy chain 30 conprising the CDRl, CDR2 and CDR3 and
surroundi ng foh@ﬁSFé’éQ t‘ﬁn&eﬁ%ﬁ BSrther bl Aftes €19 3biN ARG 3BLRs, WAREQR theHeavyWL” MEANS
the part of the'l1ght chain conprfising

20  chain having an amino acid sequence selected from SeqID No:113-126 and the

light chain having an amino acid sequence selected from SeqID No: 127-140.

The present invention further provides CD33 binding agents having mutations in
the F. domain that increase ADCC.

25
Further preferred embodiments are outlined in the following specification and in

the claims.

The CD33 binding agents according to the present invention have been found to
30  have high affinity to human CD33 and further to have favourable internalization
kinetics, which is characterized by a long presence of the CD33 binding agents

when bound to CD33 on the surface of the target cells, which translates into



the CDR4, CDR5 and CDR6 and surroundi ng framework regions. "CDR' neans the
hypervari abl e regi ons of the heavy and |ight chains, which determne the
conpl emernweanrnt4575Ri ndi ng specifity of an anti body or amCirlerdy11H613agnment .
The order of the CDRs in the present application is purely nunerically.
"Epi tope" herein neans a part of an antigen, which is recognized by an

anti body or antibody fragnent. In particular this termrefers to parts of
CD33, which can be recogni zed by an anti body. 10 "mAbs" as used herein
refers to nonocl onal antibodies. An anti body may have one or nore "effector
functions" whiolhrabdd APCGloadtivése bi ol ogi cal activities attributable to the
Fc region (a native sequence Fc region or 15am no acid sequence variant Fc
region) of an antibody. Exanples of antibody effector functions include Clq
bi ndi ng; comihemBRhtHERARGBI foGYd GOk ©DB Hi s §RBRMIDIO thé ndi ng;

ant i body- dependent cell-nediated cytotoxicity %)CC phagocyt osi s; down
regul ation ofresent|ingastipadmdrie aaiferent qpetope of tBe@éuraceH@l@é@@m@m oBER)33 etc 20
" Si ngl e- chai n

cormtne. S8Rk AR A AR ST L RS A AGITEE .

pol ypept i de ctllﬁaisrbehﬂrai to\bepid yepapt fod thetdyfdéread iherdalivitherkicaizpol gRs a

pol ypeptide |inker between the VH and VL donmai ns which enables the scFv to
formthe desiR¥Y Rinding pgends acsprdrg terihe gesemimEniien arhrinfizu@abew of scFv,
see Pluckthun in The Pharnacol ogy of Mnocl onal Antibodies, vol. 113,
Rosenburg and Mbore, eds., Springer-Verlag, New York, pp. 269-315 (1994). A
bi ndi ng agenDesadptiaisobthedfigueody that is "directed to," "which binds" or
that 30 "6peci fically binds" an antigen of interest (i.e., a target
antigen) 'fs one capable of binding that antigen with sufficient affinity
such that theg g the
anti gen. Typﬁg%%g%g%&ggﬁlgfﬁ%ﬂ%g%ﬁ Oﬂbe:%ﬁﬁlgra\?\f Fmg%ﬁh a(%]?él %%e?%f@ &E%H%I east
about | x i07toshe ln‘eﬂmdotnum@tsnnamsomm lprtedenabrori HBEO aeltsi gen with an affinity
that is at st r eat. erthnlt ff for binding tp a

non- spect 11 o e §aRe vty igREhich 38R o i LA RENvG Remp i abhiderea
antigen or aa@&@&ﬁgycﬂ@llwe@do@mw@hrlsénmmtaiunhdbody derivative" as used
herein refers to an anti bod as defined above, that is nodified b

coval ent 1t t eguieAshews ﬁleH’é%/@wletfgm@cmnMoéeﬂa@ﬁt%@xe@.pé@ry apyjbagiasachment
of a heterol 0 n, deglycosyl ati on,

acetyl ation grggolﬂ%ng%or y&‘gtnﬂgfﬁlnoéoﬁahg!ﬂ%oﬁ {"l Cation not normal | y
associated with 10t he anti body. In sonme enbodi nents, the heterol ogous

nol ecul e is not a therapeutic agent._ In sone enbodi nents, the heterol ogous
mol ecul e doedetleddessrptionofthedayention or cytotoxic effect by itself A
further conprehensive reference for all terns and procedures used herein is
15Sanbr ook at al., Mol ecular Coning, Cold Spring Harbor Laboratory Press;
3rd edi t20n CRa3uBindingAged®01). The CD33 bi ndi ng agents specifically bind
to a receptor, CD33, associated with a

The term "binding agent" as used herein means a protein or peptide that
specifically binds to a target antigen. A binding agent can be, for example, an
antibody, a derivative of such an antibody, or other agent that specifically binds to
25  the target antigen. A binding agent can also be a protein comprising an Fv region or
a portion thereof (e.g., a Vi or VL or a CDR(s) of an antibody that specifically
binds to the target antigen). In a preferred embodiment herein the binding agent is

an antibody.

30  The term "CD33 binding agent" as used herein refers to a binding agent that
specifically binds to CD33, typically a portion of the extracellular domain of
human CD33.



given target cell population. CD33 is a nmenber of the sial oadhesion famly
that is 20expressed on cells of the hematopoietic |ineage, including
nyel oi d pwecors#gss2 nonocytes, nacrophages, dendritic ceCr&EP2@and6Tsast
cells. CD33 is also expressed on tunor cells associated with

nyel oproliferative or mast cell proliferative diseases, including acute
nmyel oi d | eukem a and nyel opl astic syndrones, and on | eukem c stem cells.
Ant i bodi es targeting CD33 and their uses have been generally descri bed
25(see, e.g., Pierelli et al., 1993, Br. | Haematol. 84:24-30; Matutes et
al ., 1985, Hemaiol. Oncol. 3: 179- 186; Taussig et al., 2005, Bl ood

106: 4086- 4092: Flori t, al ., 2006, k, & Lymph. . 47: 207-222) . |

enbodi mont s. tkscrergb et Ry BT reeSis I maapeia g S EERE sl 50

anti body) . U%Mhoﬁ%wéﬁir aitale p%ﬂﬁdtﬁ%@ﬁrﬁﬁmﬁ@%lo&ﬂin@lﬂ%ﬂ@&tﬁe.POpU| ations of
u

antibodies to a CD33 (e.g., the extracellular domain of human CD33). A
monocl onal amelyberiydes eABY imannpslopylep sty by fragheys theyeof dbtriogtaen &hown i n

the art. Jhese.l| . but ar t Lim . i.do e ique

ori gi nal |§ déﬁ%%‘irﬁgdéwﬁ% S‘%o%‘f‘@r“ﬁ%%? SR’%‘?@%@?’%“E‘%E}ETEP%%#*‘Q egg%tﬁ%?g‘g?’rw?) ,
the human B ¢g) donbarbativdbnaubkigratedi dgti@at(Vée abaichéinninoglob@i83poll peptided &gy Today
4:72), and the EBV-hybridonma technjque (tC0| e et al., 1985, Mnocl onal

Ant i bodi es af@SOsAEdhat smpwpagppcifisplinbird te thedargptpnticen Antbodiggpre sych

ant i bodi es i ; | d j ncludi I I gE, 1gA
and 1 gD andngﬁlglé??&géﬁsg@%edtlﬂgégggi#ﬁg’ %{/}gﬁ ocfrléél%f égﬁ’é@%‘ g%r%)g%%r nal

ant i body may Mienuel(Qdld 8pene Harbor Laleoratory Prewd, M688)1 Dhis tefrml "amtdrodg ! oafers

ant i bodi i nclude, but are not limted to, .hupan nonocl gnal .ant.i bodi es,
humani zed0 moENEH Honaslpd gafladios, Rplyglopg %E%@?% ROSeel g Bedign

functi onal I'y ,affdpésiriRRhiRQHYs éfgﬁ%@@&iﬁc%til%&fes?,fanh%ﬁﬁed%ﬁ@én&ﬁnt%ﬁ
anti bodi es incl uc?e anti bodi es that can achieve a therapeutic effect by 15
vari ous mecharhibirshakeasipd biolaghel aetivitydagh ansgembinding)y -Ite patmisiytcan be
cel | - medi at ed .cyof oxi ci t A , i-d ndent,.cel | . phagocytosi,;s (ADCP)
and/ or conpl é’ffrﬁ%f YBSB&#&%% gggtg tgﬁjigl\dyfgﬁbecﬁgfg@oqf Sgg'ﬁﬁﬁigée%h%aénti body
can medi at e ARGE 18%3] IBGR BLAliang INAL ) piofdTihl@ of tfeagGlass ehb prefefibBsarNK
cells, rmnoc;;t es, and nmacrophages. 28 Reconbi nant anti bodi es, such as
chi meri cl@ndI#@hani zed nonocl onal anti bodi es, conprise both human and
non- human portions, which can be nade using standard reconbi nant DNA
techni ques. (See, e.g., Cabilly et al., U S. Patent No. 4,816,567; and Boss
et al., U S Armatimaét" blatibolly84 one3®Hich kombrisds antaintiferabiddingcariplsle aégich fer ei n
25by reference_in their entirety). "Humani zed antibodi es” are anti body
mol ecul es fr SY@llies-lighhebrig %Faé‘gd%%lpﬁﬁd SRRy YarhaHRoBstaBirganEsAsar i t y
determ ning r,egi CORs - i BN rk
region from gﬁﬁr‘g H%ei(fmmng%tp{?g lc}aﬁ?%@&gﬁ%{éﬁ%{) %lggf,g ng%g. &ﬁ’%gﬁcﬁ‘%‘y@ Pat ent
No. 5, 5880 082pnsthitdhmiagisi(egohporahad erseq@inae bynstaat doreaioe) drniihsaaddt irety. )
Such chineric and hunmani zed 30 nonocl onal anti bodi es can be produced by
reconbi nant BRINCPECYMIAGITEECRYown in the art, for exanpl e using methods
described in International Publication No. WO 87/02671; European Patent
Publicati on No. 0184187; European Patent Publication No. 0171496; European
Pat ent Publ i dat'laonbody. fra@n%ad depmpriseea partioo wakhn Potidiody ainclodinkgishe ywDgR8/ 01533;
U S. Patent ...4,816,.567; European. .Patent Publication.. 12023: Berter
et al o To8s PGS resfh SFE BRYOR G ag FRmeiEl ofHhiblay Ragmés

25 include Fab, Fab’, F(ab'),, and Fv fragments, Vi and Vi, antigen binding fragments,

diabodies, triabodies, tetrabodies, single-chain antibody, scFv, scFv-Fc, a SMTP,

and multispecific antibodies formed from antibody fragment(s).

“Heavy chain variable region” or “Vy~ means the part of the heavy chain

30  comprising the CDR1, CDR2 and CDR3 and surrounding framework regions.

“Light chain variable region” or “V.” means the part of the light chain comprising



1987, Proc. Natl. Acad Set. USA 84:3439-3443; Liu et al., 1987, J. |nmunol.
5139: 3521-3526; Sun el al., 1987, Proc. Natl. Acad. Sci. USA 84:214-218;

Ni shi nmur awet20/045752987, Cancer. Res. 47:999-1005; Wod @eCTAIP201198539 Nat ur e
314: 446- 449; Shaw et al, 1988, J. Natl. Cancer Inst. 80: 1553-1559;
Morrison, 1985, Science 229: 1202-1207; G et al., 1986, BioTechni ques
4:214; U.S. Patent No. 5,225,539; Jones et al., 1986, Nature 321:552-525;
Ver hoeyan et al., 1988, 10Sci ence 239: 1534; and Beidler et al., 1988, J.

| munol . 141: 4053-4060: each of which is incorporated herein by reference
in its entir ¢heyCDREnERRIuN 1@ hndswriopoding drameyvoplerageae. by any of nunerous
techni ques known in the art (see, e.g., Teng el al., 1983, Proc. Natl.
Acad. Sci. USA. 80: 157308-7312; Kozbor et al, 1983, |nmunol ogy Today
4:72-79; O ssoDrRtméns theli8@eivalNBbIb redibydT@he h&d2y And Bghtadhdink) whickPat ent  Nos.
5,939,598 and 5,770,429). Fully human anti bodi es can_be produced using
transgeni ¢ nmide€rmigtheewnplemepaniyd byfdiexgneedsy phaedtibgenouantivegvinogl obul i n
heavy andgl i i i S and
"Tant charn dammERt RS ol ERme eI pieter A RARLARSPROERANS. 20, o1
with a selected antigen, e.g., all or a portion of a CD33 pol ypepti de.
Monocl onal anti bodi es directed agai nst the antigen can be obtained using
convent i onal RPEPRE]ARER BEHHG RAGYOT anrdtigemarhishimierognisadiby An enthpdydfies

har bor ed by i 1.Ce 1.ear I A jation,
25and subseqhgﬁ?*§’uﬁﬁgﬁggn g@%”ﬁ@f{%ﬂ?ﬁﬂgﬁégB%@%%fggkﬁﬁﬁggfgﬁn&#hus,
usi ng such artmghizedibean attibogdlypossi bl e to produce therapeutically useful
lgG 1gA,~.1gMand I gE anti bodi es. For an overview of this technol ogy for
producin Ohunan anti bodi es, see, e.g., Lonberg and Huszar, 1995, Int. Rev.
I mmunol . 13: 63rA33» afQdedmertel RiftSE MoRGUSS aRtiJdidshi S technol ogy for
produci ng human anti bodi es and human 30nonocl onal anti bodi es and protocol s
for producing such antibodies, see, e.g., U S. Patent Nos. 5, 625, 126;

5, 633, 425; 5,569,825: 5 661, 016; and,5..545,806. O her,h nti bodi es can
be obt ai ned_ oHPaTmRY BT eI PO S RRiea e R B E B BRS R0y Cwhi o
are obt ai ned bRyogdiBaNABIivtiSDatiFitteabl el thy F&O HBRsh @MHatiPOsHgBEndeRIregiBROHNI ZE &

sel ected epitope also can be generated using a technique referred to as
"gui ded %@l eeminnacid peguengesyasigpiisaesion) eledneatibedy drampingwh Antthndscl onal

anti body, e. 1. o . S t i t i a fully
human anti bo ;f/fe?tgﬁz@ig‘ﬁ‘i?‘gf}sﬁg&{“%eég%b&%&%% C?%ldjé&m%gg?eng Qgt aﬁ%@%@f gblg{:)’al ,
1994, Bi ot eclfoetegior bAidERI 183\ dy- Hepeadenrtil-bhadits] alisoxican (ABCENoduced

usi ng various_techni ques known in the art, including pha?F di spl ay
libraries (s®B3gasyipsis: deysyEsspisbian aherl\iuniaes recerfors (¢g.. Byesll reggnéfr 227: 381;

Mar ks et al’FﬁﬁﬁlecJ Mol 10Bi ol 222:581 ; Quan and Carter, 2002, The rise
of nonocl onal a fl%bdies as therapeutics, In Anti-lgE and Al lergic D sease,
Jardieu a0d Fick Jr., eds., Marcel Dekker, New York, NY, Chapter 20, pp.

Flab')2 1 r agnoielhgplYort AR R gt st i B and TpBaied

anti bodi es ( 3EAS IntlRd9; whé@eindB&E doRfathsiafe ¥§é§8nt ked ﬁﬁgle:ég%ypépt%%h&z& Bird,

1988, Sci ence 242: 42342: Huston et al., Pr oc- [." Acad. Sci. USA

85: 5879- 5883 Thatia ppdypdptade tapicall@B@ther comprises a 1polypeptide linker between the

Vg and Vi, domains which enables the scFv to form the desired structure for

25  antigen-binding. For a review of scFv, see Pliickthun in The Pharmacology of
Monoclonal Antibodies, vol. 113, Rosenburg and Moore, eds., Springer-Verlag,
New York, pp. 269-315 (1994).

A binding agent such as an antibody that is "directed to," "which binds" or that
30  "specifically binds" an antigen of interest (i.e., a target antigen) is one capable of

binding that antigen with sufficient affinity such that the binding agent is useful in

targeting a cell expressing the antigen. Typically, the binding agent binds with an



Nat ure 334: 544-54), scFv, scFv-Fc, FvdsFv, m nibodies, diabodies,
triabodies, tetrabodies, SMPs (see, e.g., Published U S Patent

Appl i cat iwo 2bie/042322005- 0238646) and any ot her nol ecul e PCOMPRIIZIONTI3DNE OF
nore CDRs and that has the sane specificity as the anti body. In other
enbodi nents, the antibody is a fusion protein of an antibody, or a
functionally active fragnent thereof, joined to another protein. For
exanple, an 25 antibody or antibody fragnent can be fused via a coval ent
bond (e.g., a peptide bond), at elther the NFterminus or the CGtermnus to
an am no aci dffgetyuémt@astfabantoltmér Mpr;, etdbindg tr thp predetsrminké petaden wigtparcal |y at
| east a 10, 2

e body o Tl RadSal P Bl e S an sl B Buthnd 6 petSepBio oy ©

fragment thep enc(é% B € Quadi®dthet thdn ke grddetethimed Antidi@rorRrdseiyn at t he
C-term nus of e variabl'e domain or a constant donmain. Antibodies can be

nodi fi ed, e.gd?wéymMﬁ@»covalent attachnent of any type of nolecule as |ong
as such cpval ent attachnent permts the antibody to retain its

anti gen-bindi ng i munospecificity. For exanple, a derivative of an anti body
can be one t hai"datiBodyedmivhtivd" e sétitbrdih e€fers@o @n antihodgl ycdesiyib@dhbomr,

de- gl ycosyl at i on, acetglatlon pegyl ati on, phosphory Iatlon am dati on,

der eal i zat i ohh3hys RAGHRT B coYaent dHAHIHE R %getsrpmgﬁgs lesplestich p% e é’é(vage
i nk t t
be carri eq oot risienPbol fitbroldhts gﬁ?ﬁ‘?pﬁlcfﬂﬁ%ﬁfg@"ﬁ%ufﬁn%‘% R (e e

chen cal cIeamagbuomoepmxpMM@huomorm&haMDmﬁpMHEMHbmbnmﬂbymmhmﬂukwnh t he
presence, of tuni C|n or t e .like. Additionall t he. derivative.can
Pontain Sl G HOPEIL AR aeTr SOGHmESatieqeteraiaRs rddlec OB REGEARTHNE 5, | t
nmay be des'r%g&ﬁ]h%ohﬁﬂ%ﬂ%ﬁuﬁ@ﬁs@Mﬁﬂ&&@kﬁﬁuéﬂbk&ﬂ@@Géﬁﬂn%kﬁﬁﬁab'0|09|03
properties of "the antibody. (See Pat ent Publication Nos

2006- 0003412Caﬁﬂm2006%0@®8882&0twmm%ﬁ?aC|d sequence variants of the

anti bodi es are prepared by introduci ng appropriate nucl eoti de changes into
the antibody 15nucleic acid, or by peptide synthesis. Such nodifications

i nclude, for seKa4Net &)mﬁ@ﬂlé?ltsiv@méfefdh@@for%[l@érﬂ{s And pe6det @RS ubdateramel or
substltutlons of, residues within the am no acid sequences of the anti body.
Any conbi hat iSembesiokee kbt Melksular hlwing, Skl Spring BarbeubahoratoniBess. i s made to
arrive at th mfl I rovided that the final construct possesses
the desired ?haggg)egﬁgéééngQ% “am no acid changes al so may 20al ter
post-transl ati onal processes of the antibody, such as changi ng the nunber

or position of gjﬁ%osylatlon sites. A useful nethod for identification of
certain resi die&TH3 bindingagerss snepigicalhy P%‘écﬂ?/af??ﬁ?”ér@?%@éﬁ"éﬂtqdo‘@él%i‘ons f or
mut agenesi s i i S CERbLL) by
Cunni ngham a dfﬁg%kgqugggaaggfence gqnag%%%ﬁ§g§%?om€§§§nﬂgﬁﬁ@%@gﬁe or
group of2®argememedwdweﬁsaﬁhehdembpwnedhﬁegandumag@Q@kné$nmussmsuch as

arg, asp, his, and and rep ed a ut egativ

char god” am ndtel et Eras dindHER sbr apblyah S ef3 § prapie e

i nteraction %méf&ll@%s@&a@ﬁ'\ﬂﬁl Wy&lB I%'I!Fér&% or%%@el%ﬁférﬁ%e%&e@&@“ ons
dermonstrating functional senS|t|V|ty to the 30substitutions then are
refined by i maoehogaouge muﬁlprdeheukﬂm1@tahémy\¢hxpiaam syrgiromes; aficbon leukemisi t es of
substitution., Thu .the site i rodUC|n n_amno.aci d sequence
Ve ation 1 o SR SR i MRS C RS ahf R ISE Flle T Bt eerlRor e
pr edet er pbnedsecFOL , BadIRleCal ,LIOORAMH yZBadmBon Y DOBIERRAItES etal MHSAL i on at a
given site, al ani ne scanni ng or randon1nutagene5|s i s conducted at the

target codonHsmaidgQeeplatid PhéS®anesiseidlaRihEdpd 68640 screened for
the desired ag (%riapettXI %@B&ka&l @%qwg(zﬁ Lhgisertions can include am no-

and/ or car box erm’nal” fusions-ranging 1n I'ength fromone residue to
pol ypeptides containing a hundred or nore residues, as well as

|ntrasequence i nsert ons of ngle aor multiple am no acid residyes.
Exanpl es of {RFHHEM ?41@@%81@1 ﬁ?%&r%@ga&enéﬂﬁ%%ﬂasbow &2 ahMRNPEPRAl nal

met hi onyBor egh by U nfdHobRAAYankiYS&EEs LM 7 Kot QeRddus pBRINPSERrde. 10
antibodies to a CD33 (e.g., the extracellular domain of human CD33). A

monoclonal antibody (mAb) can be prepared by using any technique known in the



Anot her type of antibody is an am no acid substitution variant of an

anti body. Such variants have at |east one amno acid residue in the

ant i body wol2ecul4e75eepl aced by a different residue. The $CTEP2@fi/0gr3eat est
interest for substitutional nutagenesis include the hypervariabl e regions,
but framework region alterations are also 15contenpl ated. Substanti al

nodi fications in the biological properties of the antibody can be
acconpl i shed by selecting substitutions that differ significantly in their
effect on maintaining (a) the structure of the pol ypepti de backbone in the
area of the 20slhsstinaudeohyt drenotdiaitgl te thekytai domadechorquieekigoally

arget si te. 9Gerped OF kg Bl PRkl helox dFal Ryttt bl

residues ar ehgibrvwﬁeﬂteblmlquega@ze@r éza@epbss_snnﬁ@mag)sm@rthm NanidrtRPer ti es:
25(1) hydrophobic: norleucine, ala, val, lel, il (2) neutral

hydr ophi | i c: EBMhykrdoma ﬂ@?hnlq%(c@é@ efiak; 1%&5pMC@lP€lO”®O4’(f@Pd4§&§’ﬂQ§CWa@ﬁ gin,
his, lys,car ) s.t.h u e r t gly, pro;

and (6] o% omalrietPARER HESLTh T KB SaRu R, B BP0 v I
entai | exchanlgmmgo@lomanbaassciﬁclmiﬁgothI@E/BegEllggma IEDrandney hdiclags ass. It is
desirable to nodify the antlbod wWth respect tgo effector functjon, e.g.

so as to enhdhfEeof fb hdvidogs pepdHcHE %@Pnoquﬂ antihedy ey diei eitt¥atedaAnor) |
antl-depende@;é%égﬁy;Jo phagocyt osi s (ADCP) and/or conpl ement dependent
cytotoxicity ( t he antibody. In particular, the ADCC activity can be
enhanced by introducing amno acid nutations in the constant region of the

anti body, (Lazar et al NAS 1 1, 4005-401 Thi s y he

achi eved' @ iﬁﬁﬁ@&?&?ﬂ@nﬂﬂ@ﬂmdo P Hb o AOLTSHRLH, PUTRDADTPROR Fe
regi on of t hen@hdiRORYmari 88 mEndtlonaPHRIVoARE khinetic Reh&Mdnal MR diGahiion No.
2006- 0160996 Alternatively or additionally, cysteine residue(s) nmay be

i ntroduced i mundhien#ty acgige antjbadydraghmentsidfeny nfthiesg er chai n di sul fi de bond
formation in this region. The honodi meric antibody thus generated may have
i nproved internalization capability and/or increased CDC and ADCC. ( See,

e.g., Caron elsefill CD33998bodleFnBludd/Batibblfs 1A kad &ReveanterPORR SffedO82, J.

| munol . 20148: 2918-2922.) Honodi neric anti bodies with enhanced anti -t unor
acti vi t y1emy valiew mechgpispmakaewn i Hy aresushabieptibnshrdependest edksmedigiedr s as

described in Can ' - 256
AIternatlvelngoLwnggA%kgy %gﬁ S ené?ﬁgéﬁégg&ﬁg%ﬁégég?%ﬁggr%%mﬁgg?gns and
may t her eby mmmmdamh@nﬁequparbenﬁhtehﬁ@ﬂéﬂ&ﬁdﬂﬁ&lﬁb&ﬁﬁﬁﬂﬁﬁbMHMBSb ( See,
e.g., Stevenson et al.. 1989, Anti-Cancer Drug 25Design 3:219-230.) A
vari ety of modPRFEN Vihémpne pifeqter FelgPem a8 oo MOSAGESERY in the art,
both in the g ﬁ%%%é dc literature and in patent docunents, e.g. in EP
0307434, WO 938 WO 9734631, WD 9744362, WD 9805787, WD 9943713, WO
9951642,2@0 WD 9958572, WO 02060919, WO 03074679, WD 2004016750, WD
2004029207, ﬁp 20 406335% 04074455, 2004035752, Mq 8ﬁ999249
ecombinant anfi odles suc as chimeric and humanized monoclonal anfibodie
comprise both human and non-human portions, which can be made using standard
recombinant DNA techniques. (See, e.g., Cabilly et al., U.S. Patent No. 4,816,567,
and Boss et al., U.S. Patent No. 4,816,397, both of which are incorporated herein
25 by reference in their entirety). “Humanized antibodies” are antibody molecules
from non-human species having one or more complementarity determining regions
(CDRs) from the non-human species and a framework region from a human
immunoglobulin molecule. (See, e.g., Queen, U.S. Patent No. 5,585,089, which is
incorporated herein by reference in its entirety.) Such chimeric and humanized
30  monoclonal antibodies can be produced by recombinant DNA techniques known in
the art, for example using methods described in International Publication No.

WO 87/02671; European Patent Publication No. 0184187; European Patent



WO 2005077981, WO 2005092925, WD 2006019447, WO 2006031994, WO 2006047350,
WO 2006053301, WO 2006088494 and WO 2007041635. In preferred enbodi nents,

t he anti bwdi2ep/@f7sehe i nvention are Fe variants w th anmPoe/EReé1d/067339
substitutions at positions 332 and/or 239 and/or 236. In preferred

5enbodi ments, the antibodies of the invention have nutations in the Fe
domain selected fromthe group of i) a single substitution at position 332,
preferably 1332E; ii) a conbination of substitutions at positions 239 and
332, preferably 10S239D/1332E; iii) a conbination of substitutions at

posi tions 23®ubhchti®8No. pil ef4bablipp&EBungnt PaBIRGE i on WNo. 81 ¢ natrharonaf

7 S23001 | 330 P uBisR R O SV ghtdne 0 TR NG e BrisPer o 1 nt roduce

hutations i npybEcaiion N8I P0AE BAS @al MPI88, PA&Hdei2a0s | ¢alL reBediufdtam am no
acids at positions 332 and/or 239 and/ or 236 according to fhe Kabat EU

nurber i ng i nd8X7, Hreg. tYatluNgrd Pete EAY B 03 4Mdbbtui et @t i , htlmpyaipt i ons 239
and 332, §Spei§b%%%V3§3@3%gnge$12§9§%%rw%\l FA? '%@SA@MZ%Z% tibodies of

the present invéention a i’néd ’accor am no aci nodi fi cati ons

t hat conpose Nifigfuraldiug, 19877 CexiR s, 419®2E0®$ Vasod& al aoBfMatutet h t he
substitution 1332E relative to the parent Fe@ggltgﬁ ﬁ{)tl de. Likew se,

S239D) | 332E défied4dnmhy &t ahila88. INeH ¢ aees PohwoshBisoand 25 1332E
and S239D | gégé ?é?ipé oed.i1Rgs. 1267%%‘{%[ | ARk ﬂ1 tTch‘iJ?&‘u ubsilyl {4 ipdps S239D,

1332E, and ative to t arent’ Fe ypept i To’ I ncrease the
serum hal f | iNce S@R25158; kntsd dztcadiy19836nNatmy32h6f»2 [5)2)5" afeehcmyambwaigé%&,cept or

bi ndi n it pe in S I a a nt) as
Sodescr G Sheore Apkaninodty o6d 35683 imiRant] kR dRo Y Y
term"sal Vag%vlﬁ&ﬁ%@ﬁd&pé?ht@&'h&%nﬁ@ Fe‘f’d?@rlceriﬁft%ﬁlr%g. an epitope of the Fe
region of an 1gG nolecule (e.g. lg&, 1gG3, or IgA) that is

responsi bl e for |ncrea5| ng the in vivo serumhalf-life of the | gG nol ecul e.

Ant i bodi es d.,at co ser ositions in ei r constant
r egi ons (segﬁ/ Igo‘%’&?@él’ %Qﬂlﬁs PN C aéjgc;)yp &H‘uﬁnﬁﬁﬁﬁl%ﬁ(ﬂm@%@sﬂ 1-128;
Wi ght and SMaMth a9k, e b, IERLH 5115 1883,3%)c. Nale Aehd BesarAiaot de si de

chai ns of the i munoglobulins can affect the protein's function (see, e.g.,

Boyd et AP., 73098313 Oszmﬁﬂhdl983dmmqmqu-E 84 1Y s dt plovi@8d, 1990,
i och 29:
Bi ochem 29 g\ééétﬁ.ggﬁ%%%l 0221¢l6 LIy %@tﬁﬁgﬁﬁfl\f % § k&4 of ‘7‘7(9229@?“"’56”

portions of oprotéin can a e confdr ngtTon and

present ed t hree-di nensi onal 105urface of the gl ycoprot ein (see, e.g.,
Jefferis and _Lund, supra; Wss and Wagner, 1996, Current Opin. Biotech.

7: 409- 416). &vilybaman ﬁ&tﬂbQﬂ%ﬁ‘sﬁ Cﬁﬁpear%cesdelﬂ% %@Sg@%l@&lceéhgﬁ aje HIcgPaPiopr ot ei n

to certain mykecil &5 N23651409 InABR&ISE S inHREAIME M chains genes, but which

20  can express human heavy and light chain genes. The transgenic mice are
immunized in the normal fashion with a selected antigen, e.g., all or a portion of a
CD33 polypeptide. Monoclonal antibodies directed against the antigen can be
obtained using conventional hybridoma technology. The human immunoglobulin
transgenes harbored by the transgenic mice rearrange during B cell differentiation,

25  and subsequently undergo class switching and somatic mutation. Thus, using such
a technique, it is possible to produce therapeutically useful IgG, IgA, IgM and IgE
antibodies. For an overview of this technology for producing human antibodies,
see, e.g., Lonberg and Huszar, 1995, Int. Rev. Immunol. 13:65-93. For a detailed
discussion of this technology for producing human antibodies and human

30  monoclonal antibodies and protocols for producing such antibodies, see, e.g.,
U.S. Patent Nos. 5,625,126: 5,633,425; 5,569,825: 5,661,016; and 5,545,806. Other

human antibodies can be obtained commercially from, for example, Medarex

10



structures. For exanple, it has been reported that in a gal actosylated 1gG
the ol igosaccharide noiety '"flips' out of the inter-CH2 space and term nal
15 N-acetwbgbhiee@s®a ne resi dues becone avail abl e to bi ne#CrEra@zec33ndi ng
protein (see, e.g., Malhotra et al. 1995, Nature Med. 1 :237-243). Renoval
by gl ycopepti dase of the oligosaccharides from CAMPATH 1H (a reconbi nant
humani zed nmurine nonocl onal 1gGl anti body which recogni zes the CDwb2
antigen of human | ynphocytes) produced in Chinese Hanster Ovary (CHO cells
20 resulted in a conplete reduction in conplenent nediated |lysis (CMCL or
CDC) (Boyd et(Pacefon] 9B whvd are lohtained by i@2nubddng mick318) , whil e sel ective
renoval of sialic acid residues using neuram nidase resulted in no | oss of
CMCL. dycosylation of antibodies has al so been reported to affect ADCC. In
particul ar, GH® Gemks aMiitdlidsehdta6a0hiz08 sEleerell 3piesheanddr @f HedBndhted( 1. 4) - N-
25acet yl gl ucosam nyl transferase 1" (GTlI1), a glycosyltransferase

cat al yzi ng f opinariteinspueppisaed fnt "erisrhecledpn” rlagbis epproadh hsplectedmnmoved
ADCC actiyit t al i otech. . 176-180) .
G ycosyl at'i o%luo ﬁgr}ﬂn:ﬁglgazldeagﬂﬁgﬁ% ?/éiga ?%s%gﬂg&l%%dyaf\sl_l{{s?%% lgert}ﬂﬁ-s%llzﬁkoéd.

N-I'i nked 30r ef efisily lurhdieandibbayg feregiziak thd@neaiphiopy ds&d, e gnuegless dlal, t he si de
chain of an asparagi ne residue. The tripeptide sequences ]

aspar agi ne- X—lgg‘#im@teawl%’ple?ﬁ%199‘%'?@~Hhmé‘bﬁlﬂtﬁ@,dle\m§f>éa9(bﬁ grogygedivsingy aci d
except proli ar 3 b S . Az tachment of

t he car bohyd?l gﬁl%&r%g?}{en?% etE gﬁ%@&aﬂgggpé%?}r@ﬂ%ﬁ%gg%ngﬁﬁﬂ Elg“,g(st%h’e' )t esence of
ei t her of thékegtmtiopeptnddieqligdicadsMioh Riolp2Agsd pMadlies etrabd©O€8, JaMpbt ent i al

gl ycosyl ation.site. 0-1jinked g]yco jon. refers to the. attachment of one
of the sﬂ_@ar %@?éﬁﬁgéi%aa@g%#ﬁre?x@ﬁffeb&r@s@?meflé%w%getﬁf%h%s %

hydr oxyam no @ghsuifD$t ARR RhY AIRIiODiRhsel Mr8RPAGFIRIE hatgMacel

hydr oxyprol i ne or 5-hydroxylysine nay al so be used. dycosylation variants

of anti bodi eDekker, Nawi ¥orksNiYn Chipteh2q, Inp. 43 44@9yl ati on pattern of an
antibody is altered. By altering is neant del eting one or nore carbohydrate
10 noieties found in the anti body, adding one or nore carbohydrate noieties

to the anti batgful @M&ﬁﬁlﬁhﬁﬁtsﬁ@ﬂﬁ&@ blif 28 nof liGlItyERSYabt), BAgknts; | o
gl ycosyl at i o% gatter n), the extent of glycosylation, or the |like. Addition
R

of gl yco$9| atiabniragnenss, Fab {lasmgpis; hedsingls chypwanbadigs (pCast ! ¢shed by
l15altering t A i n steh ot hat od ] ne,. re of the
above- descr pgsé:gl%}e@?lpgcpgt ?8%3{313@%?%%2@%@’ iﬁ%glt §E§§éeg?4ﬁ%j§"ﬁaﬁ“8ﬁ&§?t es).
The al terati ah, nesg, PlosONhe AcadeSEyUSAessasRiovtissn; afd, Ward ewhd9o8o,uti on by, one
or nore serine or threonine residues to the sequence of the original

ant i body (f oM PRkt 44 Y % vdis. Eydsky) minghqdigsgdiahodiess fippgrics

gl ycosyl atio j C i 1 - acd teration within
the native g?ei?gé?l%%iﬁ\glﬁg Z?et%’eg'gﬁh?lﬁgggﬁgﬁ%é@m%ﬁ%@%ﬁ?%\ﬁd ‘aci d sequence is
usual | y 20t eRed5-093&46¢andanytdikeruncleculy corgpnimiicg enecorasord (3Rpusnictbat Hikese

met hods i ncl ulgqe, but afe. not limted to, isolation froma natural source
(in the case "SFSMeSRFLIFLY B 08ART9Yanmi no acid sequence variants) or
25preparation by ol igonucl eoiide-nmediated (or site-directed) nutagenesis,
PCR nut agenesi s, or cassette nutagenesis of an earlier prepared variant or
a non-var i antln pdesembodmentscthapantityolgys a fiseongrpeosyl aanteintt.igoqy,@caudi ng

| | at i : of i bodi | 30, al d with
a1 Tering 1 he i RALce® a3RERRINES: RRteflaafdRa S B Bl dilence.
A ycosyl 261 onnfisdd@eIruntdieRB g nht thebdsdd Wehlcovsiad toad exgr epsptidee

anti body. Since the cell tE)\i/)pe used for expression of reconbi nant
gl ycopr ot ei n$ond, gt eithaiithe Dotrraenus g5 thedt-serpiins to pe pmpwacideqrencegiel y t he

ot bodi o ¢ 41088 RYERorYBHBIART: Bi|Ig 1Pleke 0. 2 bES RERERER D 1 1e
272: 9062- 907 Qojtidnrof altkdprotei) thar is he thdhaitibedpbr ositibod) fiagmeac rogdnanhi ch

af fect glycosyl ation during reconbi nant productjon of 5ant| bodi es include
growt h node, eHPafEanEy %gp ,Orgfifﬂgeltﬁnéﬂ%?gp%%e%ﬁw Hudipge to the

30  other protein at the C-terminus of the variable domain or a constant domain.

Antibodies can be modified, e.g., by the covalent attachment of any type of

11



pH, purification schenes, and the |ike. Various nmethods have been proposed
to alter the glycosylation pattern achieved in a particular host organism
i ncl udi ngwonbrods™s2ng or over expressi ng certai n enzymnmes PCOXERRMa@67339

ol i gosacchari de production (see, e.g., U S. Patent Nos. 5,047, 335;

5,510, 261; and 5,278,299). 10d ycosylation, or certain types of

gl ycosyl ati on, can be enzymatically renoved fromthe glycoprotein, for
exanpl e usi ng endogl ycosi dase H (Endo H). In addition, the reconbi nant host
cell can be genetically engineered, e.g., nmade defective in processing
certain typem@écuimdvgagwmhdemlerﬂfhas@lnmm@lp@msltm arttibotintqueeEn s e wel |

Kk th t t truct f t } bodi b
‘oadt |y anal oMy UOR RO Rk A GORES 51 GNBURS oF 4L SBRLY O o

i ncl uding | egbiofe BAF RaEEcRH FidBy mdINRd, BRS By SRROLYINGH, Hyﬂglyldeb-}@atlﬁac

nonosacchari de conpositional anal ysis, sequentlal enzymati c di gestion, and
HPAEC- PAD, mp@hlau%spegylghorpﬂqhamh@ryleémh@mgi@tlgmmrqahmtwgrbadmmo separ at e
ol i gosacchari o) i cchari des
For “anal v carORnaRe il E0BhEBror B o nBF. nRA AR HBBL HERFERRYSY 1 o

enzymatic tr @aiymfmﬁm(eﬁ(ﬁﬁmﬁﬂhkaplﬁbﬁlﬁbﬁ]ﬂﬁﬂm ¢ah bg cpepd bdteoyl\lgiomﬁscldm
Vendo- P-galact05|dase) el im nation using harsh al kal i ne enV|ronnent to
rel ease mai nifelesling debaotdimitactor @@mﬁaﬁae@%fémlewgw%%%sﬁow aweiydr ous
25hydr azi ne a h

anti bodi es afng%ébgalg \}}%Q%r@&% P%S%Cgﬁghj@ﬁ%qugi 21? ?%Et%%(ﬂgénaél Iglte ions or
addi ti ons) |meawnnecamCGMMﬁsmduesuﬁﬁamumnhbnmnbamﬁ&h Fc receptors. In
particulié, anti bodi es can have nodifications in am no acid residues

i dentifi as involved in 30the interaction between the anti-Fc dormain and

the FcRn receptLif{S8fodménts, if ﬁth@é&élﬁBF%'to E’MBJdvG@ﬁé tﬁﬂdl%fﬁm v AhaRA#631) .
In its broadest aspect the present invention relates to bi'ndi ng agents

bi ndi ng to hwthen bm@caémbptehw@ ofithe agbodie (Sdsy €.g), Lh&vRatent Rublecatipn Neai n

bl h i abl
egi on conpe PaeT 0B, W B ins G i P a At tion S i ARl e e
sequence sel ggd ,Iaefré@ny SRdRiNe &%ggﬁate eh¥ohiRchafAMitBehegitBogequence

sel ected from . 15-28, has an ani no aci d sequence sel ected
from Seql® N@uszlglczazld oDy peniisle synthesin Sugle medewgtiersdaclyds, der exdmbleom Seql D

No: 43- 56, 7-70,

Coro has an. SncAgra iy hAE AEH S IR, SR GRHER Sq%‘f"%lod?%%{@ﬂmg?

recogni zi ng amigpadidpejuended IoﬁtHehﬁUBdSﬂyn AngCothbireagiue bE eel bt BY&MMSPVHGYW
(Seql D No: 141% of human CD33. The present_ invention further provides CD33
bi ndi ng agenf8d/RhBtbafiytippys n1asie|tﬁ>.ﬁ@Wﬁa%r thefinaberneirHet Pr@§ld6¢ thagy gle@ﬁé bi ndi ng
agents are s i body
remain on t thfg%HEﬁgous ?‘%Sg%:sgﬂ?)%i %89521%?128%? Fgﬁea%mnlggg hﬁao%j r E gg?ﬂ%l r

i ncubat i 20. Iatteﬂmt-betaﬂatifooaﬂnﬂodsdsws df tee «@HB8dhisnci asgrhagang sheanwmdrediong to t he
present inventi.on gggjnd f a different epitope than |intuzumab, see
exanpl e 4 heP8FHON BHEINCONIAIGPSLSS Seqi D No: 141 and Seql D No: 142) are
non-overl apping. It is believed that the different epitopes on the
exatracel | ul ar domain of CD33, which are recognized by the CD33 bi ndi ng
agents accor di uﬂgﬁﬂ@nﬁth@ for elatificitioneceoain agsetiusy of iegtoms ohtlls, antibedyt he r eason

for the diff %ha? are a\r)cgr%{i rl1oac|a{1<§1§istflor mu a(?gre]f'lievs%sollsJ I’calflergid'aIA‘mne sgannuggr %a(g:gnegfs" the

25  as described by Cunningham and Wells (1989, Science 244: 1081-1085). Here, a

residue or group of target residues are identified (e.g., charged residues such as arg,
asp, his, lys, and glu) and replaced by a neutral or negatively charged amino acid
(typically alanine or polyalanine) to affect the interaction of the amino acids with
antigen. Those amino acid locations demonstrating functional sensitivity to the

30  substitutions then are refined by introducing further or other variants at, or for, the
sites of substitution. Thus, while the site for introducing an amino acid sequence

variation is predetermined, the nature of the mutation per se need not be

12



25CD33 bi ndi ng agents according to the present invention and |intuzumab
(cf. exanples 2 and 3 herein). In a preferred enbodi nent at |east 40% of

t he initiwb 2areodsts2of the CD33 bi ndi ng agents renmai n onPCh@&Pe@iloosay f ace at
atinme of 4 hours after incubation. 30 In a preferred enbodi nent the heavy
chain variable region conprises an am no aci d sequence sel ected from Seql D
No: 85-98 and the light chain variable region conprises an am no acid
sequence sel ected from Seql D No: 99-112. In a preferred enbodi mnent the
CD33 bi ndi ng agent has a heavy chain having an am no acid sequence sel ected
from Seql D Noredete3min2g. Emcbxampiegm anglyag therpevionyarne dSamiuiatieicitd Sexpuence

sel ected from, Se ref.erred, enbodi nent e, CD33 bi ndi ng
agent has anS4f fa?*’rﬁ‘ﬂ‘ie;ﬁcf‘%“%%raﬁﬁ?fﬁﬁl CHhG °8%‘b°ﬁ‘i§f336%e‘éf§% WPPTa KD of
equal to or |r@gﬁ§n Lhpihe %Qpr@!;\éled Q&Qtlﬁdﬁlya/aﬂﬁﬁfs efd &%eﬁé&@@kﬁ@dﬁsué&&ti@@% bi ndi ng
agent is humani zed. In a preferred enbodi nent the CD33 binding agent is

fully human. In a preferred embodi ment the CD33 binding agent further

comr 1 Se55an SLLESLA e ARLUOALOn: LY RcRBELAH St PIPAR IR erkify of f ect or

function |s nmedi at e nment the

CD33 bi ndi ng fadi@3trangngPn [8Rsh dven Ofie ﬂmme ﬂﬂpdﬂl{i@@hd@#’k&)ﬂtd’hlh@@ himdrddori n t hat
nodul ate the function of the F, domain. In a preferred enbodi nent the
modul ati on ofmarpEesidyRs @5 siellee intrsequeneRimasTHonsofngle ey malipleaminpegidyy at

least 10% pr. @sﬁcﬁfe@%%@@e@&&erﬁ%ﬁ%éﬁ%@ Glchitle 'a¥1t19 d;ﬁf lth Eg }\ﬁ:@ﬁﬁ in] ndi ng
agents accor din resent tnvention are listed'in table 1: WO
2012/ 045752P@iﬁtlﬁ5’2ﬁ]1&d161&7(33ﬁe MaiboHly filded kb a cytotoxic polypeptide.
10
Another type of antibody is an amino acid substitution variant of an antibody. Such
variants have at least one amino acid residue in the antibody molecule replaced by
a different residue. The sites of greatest interest for substitutional mutagenesis

include the hypervariable regions, but framework region alterations are also

15  contemplated.

Substantial modifications in the biological properties of the antibody can be
accomplished by selecting substitutions that differ significantly in their effect on
maintaining (a) the structure of the polypeptide backbone in the area of the

20  substitution, for example, as a sheet or helical conformation, (b) the charge or
hydrophobicity of the molecule at the target site, or (c) the bulk of the side chain.
Naturally-occurring residues are divided into groups based on common side-chain

properties:

25 (1) hydrophobic: norleucine, met, ala, val, leu, ile;
(2) neutral hydrophilic: cys, ser, thr;
(3) acidic: asp, glu;

30
(4) basic: asn, gin, his, lys, arg;

13
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(5) residues that influence chain orientation: gly, pro; and

(6) aromatic: trp, tyr, phe.

Non-conservative substitutions will entail exchanging a member of one of these

classes for another class.

It is desirable to modify the antibody with respect to effector function, e.g., so as to
enhance antibody-dependent cell-mediated cyotoxicity (ADCC), anti-dependent
cell phagocytosis (ADCP) and/or complement dependent cytotoxicity (CDC) of the
antibody. In particular, the ADCC activity can be enhanced by introducing amino
acid mutations in the constant region of the antibody (Lazar et al., PNAS 103, 11,
40054010, 2006). This may be achieved by introducing one or more amino acid
substitutions in an Fc¢ region of the antibody, see, e.g., Published U.S. Patent
Application No. 2006-0160996. Alternatively or additionally, cysteine residue(s)
may be introduced in the Fc region, thereby allowing interchain disulfide bond
formation in this region. The homodimeric antibody thus generated may have
improved internalization capability and/or increased CDC and ADCC. (See, e.g.,
Caron et al., 1992, J Exp. Med 176:1191-1195; and Shopes, 1992, J. Immunol.
148:2918-2922.) Homodimeric antibodies with enhanced anti-tumor activity may
also be prepared using heterobifunctional cross-linkers as described in Wolff et al.,
1993, Cancer Research 53:2560-2565. Alternatively, an antibody can be
engineered which has dual Fc regions and may thereby have enhanced complement
lysis and ADCC capabilities. (See, e.g., Stevenson et al.. 1989, Anti-Cancer Drug
Design 3:219-230.)

A variety of modifications of the Fc region have been suggested in the art, both in
the scientific literature and in patent documents, e.g. in EP 0307434, WO 9304173,
WO 9734631, WO 9744362, WO 9805787, WO 9943713, WO 9951642,

WO 9958572, WO 02060919, WO 03074679, WO 2004016750, WO 2004029207,
WO 2004063351, WO 2004074455, WO 2004035752, WO 2004099249,

WO 2005077981, WO 2005092925, WO 2006019447, WO 2006031994,

14
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WO 2006047350, WO 2006053301, WO 2006088494 and WO 2007041635.

In preferred embodiments, the antibodies of the invention are Fc variants with
amino acid substitutions at positions 332 and/or 239 and/or 236. In preferred
5 embodiments, the antibodies of the invention have mutations in the Fc domain

selected from the group of

1) a single substitution at position 332, preferably I332E;
1) a combination of substitutions at positions 239 and 332, preferably
10 S239D/1332E,;
ii1) a combination of substitutions at positions 236 and 332, preferably
G236A/1332E;
iv) a combination of substitutions at positions 236, 239 and, 332, preferably
G236A /S239D/1332E.
15
In this context it is particularly preferred to introduce mutations in the F, domain at
one or more positions selected from amino acids at positions 332 and/or 239 and/or
236 according to the Kabat EU numbering index. Particular preferred are
substitutions at positions 239 and 332, especially S239D/I332E.
20
The Fc variants in the antibodies of the present invention are defined according to
the amino acid modifications that compose them. Thus, for example, I332E is an
Fc variant with the substitution I332E relative to the parent Fc polypeptide.
Likewise, S239D/I332E defines an Fc variant with the substitutions S239D and
25 1332E and S239D/I332E/G236A defines an Fc variant with the substitutions
S239D, I332E, and G236A relative to the parent Fc polypeptide.

To increase the serum half life of the antibody, one may incorporate a salvage

receptor binding epitope into the antibody (especially an antibody fragment) as
30  described in U.S. Patent No. 5,739,277, for example. As used herein, the term

"salvage receptor binding epitope" refers to an epitope of the Fc region of an IgG

molecule (e.g., IgGi, IgGy, IgGs, or IgGy) that is responsible for increasing the in

15
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vivo serum half-life of the IgG molecule.

Antibodies may be glycosylated at conserved positions in their constant regions
(see, e.g., Jefferis and Lund, 1997, Chem. Immunol. 65:11 1-128; Wright and
5  Morrison, 1997, TibTECH 15:26-32). The oligosaccharide side chains of the

immunoglobulins can affect the protein's function (see, e.g., Boyd et al., 1996,
Mol. Immunol. 32: 1311 -1318; Wittwe and Howard, 1990, Biochem. 29:
4175-4180), and the intramolecular interaction between portions of the
glycoprotein which can affect the conformation and presented three-dimensional

10  surface of the glycoprotein (see, e.g., Jefferis and Lund, supra; Wyss and Wagner,
1996, Current Opin. Biotech. 7:409-416). Oligosaccharides may also serve to target
a given glycoprotein to certain molecules based upon specific recognition
structures. For example, it has been reported that in a galactosylated IgG, the
oligosaccharide moiety 'flips' out of the inter-Cy2 space and terminal

15  N-acetylglucosamine residues become available to bind mannose binding protein
(see, e.g., Malhotra et al. 1995, Nature Med. 1 :237-243). Removal by
glycopeptidase of the oligosaccharides from CAMPATH-1H (a recombinant
humanized murine monoclonal IgG1 antibody which recognizes the CDw52
antigen of human lymphocytes) produced in Chinese Hamster Ovary (CHO) cells

20  resulted in a complete reduction in complement mediated lysis (CMCL or CDC)
(Boyd et al., 1996, Mol. Immunol. 32:131, 1-1318), while selective removal of
sialic acid residues using neuraminidase resulted in no loss of CMCL.
Glycosylation of antibodies has also been reported to affect ADCC. In particular,
CHO cells with tetracycline-regulated expression of B(1.4)-N-

25  acetylglucosaminyltransferase III (GnTIII), a glycosyltransferase catalyzing
formation of bisecting GIcNAc, was reported to have improved ADCC activity
(see, e.g., Umana et al., 1999, Nature Biotech. 17: 176-180).

Glycosylation of antibodies is typically either N-linked or O-linked. N-linked
30 refers to the attachment of the carbohydrate moiety to the side chain of an
asparagine residue. The tripeptide sequences asparagine-X-serine and asparagine-

X-threonine, where X is any amino acid except proline, are the recognition

16
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sequences for enzymatic attachment of the carbohydrate moiety to the asparagine
side chain. Thus, the presence of either of these tripeptide sequences in a
polypeptide creates a potential glycosylation site. O-linked glycosylation refers to
the attachment of one of the sugars N-aceylgalaciosamine, galactose, or xylose to a
hydroxyamino acid, most commonly serine or threonine, although 5-

hydroxyproline or 5-hydroxylysine may also be used.

Glycosylation variants of antibodies are variants in which the glycosylation pattern
of an antibody is altered. By altering is meant deleting one or more carbohydrate
moieties found in the antibody, adding one or more carbohydrate moieties to the
antibody, changing the composition of glycosylation (i.e., glycosylation pattern),

the extent of glycosylation, or the like.

Addition of glycosylation sites to the antibody is conveniently accomplished by
altering the amino acid sequence such that it contains one or more of the above-
described tripeptide sequences (for N-linked glycosylation sites). The alteration
may also be made by the addition of, or substitution by, one or more serine or
threonine residues to the sequence of the original antibody (for O-linked
glycosylation sites). Similarly, removal of glycosylation sites can be accomplished

by amino acid alteration within the native glycosylation sites of the antibody.

The amino acid sequence is usually altered by altering the underlying nucleic acid
sequence. These methods include, but are not limited to, isolation from a natural
source (in the case of naturally-occurring amino acid sequence variants) or
preparation by oligonucleoiide-mediated (or site-directed) mutagenesis, PCR
mutagenesis, or cassette mutagenesis of an earlier prepared variant or a non-variant

version of the antibody.

The glycosylation (including glycosylation pattern) of antibodies may also be
altered without altering the amino acid sequence or the underlying nucleotide
sequence. Glycosylation largely depends on the host cell used to express the

antibody. Since the cell type used for expression of recombinant glycoproteins,
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e.g., antibodies, as potential therapeutics is rarely the native cell, significant
variations in the glycosylation pattern of the antibodies can be expected. (See, e.g.,
Hse et al., 1997, Biol. Chem. 272:9062-9070.) In addition to the choice of host
cells, factors which affect glycosylation during recombinant production of
antibodies include growth mode, media formulation, culture density, oxygenation,
pH, purification schemes, and the like. Various methods have been proposed to
alter the glycosylation pattern achieved in a particular host organism, including
introducing or overexpressing certain enzymes involved in oligosaccharide
production (see, e.g., U.S. Patent Nos. 5,047,335; 5,510,261; and 5,278,299).
Glycosylation, or certain types of glycosylation, can be enzymatically removed
from the glycoprotein, for example using endoglycosidase H (Endo H). In addition,
the recombinant host cell can be genetically engineered, e.g., made defective in

processing certain types of polysaccharides. These and similar techniques are well

known in the art.

The glycosylation structure of antibodies can be readily analyzed by conventional
techniques of carbohydrate analysis, including lectin chromatography, NMR, mass
spectrometry, HPLC, GPC, monosaccharide compositional analysis, sequential
enzymatic digestion, and HPAEC-PAD, which uses high pH anion exchange
chromatography to separate oligosaccharides based on charge. Methods for
releasing oligosaccharides for analytical purposes are also known, and include,
without limitation, enzymatic treatment (commonly performed using peptide-N-
glycosidase F/endo-p-galactosidase), elimination using harsh alkaline environment
to release mainly O-linked structures, and chemical methods using anhydrous

hydrazine to release both N- and O-linked oligosaccharides.

The antibodies also can have modifications (e.g., substitutions, deletions or
additions) in amino acid residues that interact with Fc receptors. In particular,
antibodies can have modifications in amino acid residues identified as involved in
the interaction between the anti-Fc domain and the FcRn receptor (see, e.g.,

International Publication No. WO 97/34631).
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In its broadest aspect the present invention relates to CD33 binding agents binding
to human CD33 and that are defined by
a) having a heavy chain variable region comprising CDR1, CDR2 and CDR3,
and a light chain variable region comprising CDR4, CDRS and CDR6,
wherein CDR1 has an amino acid sequence selected from SeqID No:1-14,
CDR2 has an amino acid sequence selected from SeqID No:15-28, CDR3
has an amino acid sequence selected from SeqID No:29-42, CDR4 has an
amino acid sequence selected from SeqID No:43-56, CDRS has an amino
acid sequence selected from SeqID No:57-70, CDR6 has an amino acid
sequence selected from SeqID No:71-84, or
b) recognizing an epitope within the amino acid sequence

FFHPIPY YDKNSPVHGYW (SeqID No: 141) of human CD33.

The present invention further provides CD33 binding agents wherein the
internalization kinetics of the CD33 binding agents are such that at least 30% of the
initial amount of the antibody remain on the cell surface of HL60 cells at a time of

4 hours after incubation.

It has been found that the CD33 binding agents according to the present invention
bind to a different epitope than lintuzumab, see example 4 herein. Both epitopes
(SeqID No: 141 and SeqID No: 142) are non-overlapping. It is believed that the
different epitopes on the exatracellular domain of CD33, which are recognized by
the CD33 binding agents according to the present invention and by lintuzumab, are
the reason for the different internalization behaviour and ADCC performance of the
CD33 binding agents according to the present invention and lintuzumab (cf.

examples 2 and 3 herein).

In a preferred embodiment at least 40% of the initial amount of the CD33 binding

agents remain on the cell surface at a time of 4 hours after incubation.

In a preferred embodiment the heavy chain variable region comprises an amino

acid sequence selected from SeqID No:85-98 and the light chain variable region
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comprises an amino acid sequence selected from SeqID No:99-112.
In a preferred embodiment the CD33 binding agent has a heavy chain having an
amino acid sequence selected from SeqID No:113-126 and a light chain having an

amino acid sequence selected from SeqID No:127-140.

In a preferred embodiment the CD33 binding agent has an affinity to both human
CD33 and cynomolgus CD33 with a Kp of equal to or less than 10 nM.

In a preferred embodiment the CD33 binding agent is humanized.

In a preferred embodiment the CD33 binding agent is fully human.

In a preferred embodiment the CD33 binding agent further comprises an effector

function.

In a preferred embodiment the effector function is mediated by an F. domain.

In a preferred embodiment the CD33 binding agent comprises one or more

mutations in the F. domain that modulate the function of the F. domain.

In a preferred embodiment the modulation of the function of the F. domain is an

increase of ADCC by at least 10%, preferably 50% or 100%.

Particularly preferred CD33 binding agents according to the present invention are

listed in table 1:

20
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No | Coe | SagiD | SgD | SaglD | SaqlD | SoqlD | SoqfD | SeqfD | SeqfD | SeqlD | SeqD

ID# CDR1 | (DR2 | (DR3 | (DR4 | CDR5 | (DR6 | Vy A\ beawy | light

dan | dan

1 [280- |1 15 29 43 57 71 85 99 113 127
03-08

2 [280- |2 16 30 44 58 72 86 100 114 128
21-09

3 |280- |3 17 31 45 59 73 87 101 115 129
29-12

4 |[280- |4 18 32 46 60 74 88 102 116 130
31-01

5 [280- |5 19 33 47 61 75 89 103 117 131
31-01
(mut)

6 |[280- |6 20 34 48 62 76 90 104 118 132
34-02

7 |280- |7 21 35 49 63 77 91 105 119 133
50-01

8 |[280- |8 22 36 50 64 78 92 106 120 134
50-01
(mut)

9 |[280- |9 23 37 51 65 79 93 107 121 135
61-07

10 | 283- | 10 24 38 52 66 80 94 108 122 136
03-03

11 283- |11 25 39 53 67 81 95 109 123 137
05-01

12 | 283- | 12 26 40 54 68 82 96 110 124 138
07-03
13 | 283-

11-03 13 27 41 55 69 83 97 111 125 139

14 | 283- | 14 28 42 56 70 84 98 112 126 140
14-01
Table 1
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Treatment of Cancer

Several publications have described CD33 as a cell surface marker on primary
AML and CML cells which is expressed on malignant cells of 70% to 100% of
patients (Scheinberg et al., 1989; Hauswirt et al., 2007, Plesa et al., 2007; Webber
et al., 2008). CD33 is expressed on malignant myeloid blast cells, which represent
the majority of malignant cells in peripheral blood and bone marrow of leukemia
patients, and on leukemic stem cells, a relatively small number of less
differentiated cells in the bone marrow which are characterized by their capacity
for self-renewal and the maintenance of the leukemic clonal hierarchy. The clinical
feasibility of targeting CD33 using antibodies has been demonstrated by Mylotarg™
(Gemtuzumab ozogamizin), an antibody-calicheamycin conjugate which was
approved for the treatment of relapsed AML patients not eligible for other
treatment options. An alternative approach directed towards CD33 is the
development of lintuzumab (SGN-33, HuM195), a humanized IgG1 monoclonal
antibody which has shown early signs of efficacy in clinical phase I trials (Raza et
al., 2009). Taken together, there is a wealth of data, both preclinical and clinical,
that underscore the relevance and feasibility of CD33 targeting for the treatment of

AML and other CD33-positive malignancies.

Acute myeloid leukemia (AML) is a malignancy of the myeloid lineage of white
blood cells. This hematological neoplasia is a blood and bone marrow disease that,
if left untreated, is typically fatal within weeks to months. There is an estimated
prevalence of 30000 cases of AML in the US and 47000 in the European Union
(10 year prevalence data confirmed by Mattson-Jack, 2010). AML is the most
prevalent form of adult acute leukemia (about 90%), comprising about 33% of new
leukemia cases. The median age of patients diagnosed with AML is 67 years. AML

accounts for about 1.2% of cancer deaths in the United States.

AML causes non-specific symptoms such as weight loss, fatigue, fever, and night
sweats. AML is diagnosed by blood tests, bone marrow examination, and
laboratory tests to determine the AML subtype and to determine treatment

decisions.

Therapy for AML is highly depending on the age and performance status of the

patient. Patients who can tolerate intensive induction (and subsequent consolidation
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and maintenance) chemotherapy will be treated intensely with a combination of
cytotoxic drugs. These patients have a likelihood of achieving a complete response
of approximately 75%. In this patient population the therapeutic goal is a cure.
Still, relapse of AML occurs in about half of the patients within one year after

achievement of a complete response. Long-term cure rates are in the 30% range.

However, higher age at diagnosis or existence of co-morbidities does not allow
administration of intensive induction therapy leading to a palliative treatment goal.
Therefore, remission rates decline significantly in older patients with AML. The

median survival of older patients with AML is less than 6 months.

In one aspect, the CD33 binding agents are useful for treating cancer, such as by
delaying progression of a cancer and/or reducing cancer-associated cachexia, or
preventing or delaying recurrence of a hematological malignancy (e.g., leukemia),
in a mammal, preferably a human patient. The CD33 binding agent can be
administered alone or co-administered with another therapeutic agent. In some
embodiments, the CD33 binding agent is co-administered with a standard of care
chemotherapeutic. The CD33 binding agent can be administered in an

unconjugated form (i.e., not conjugated to a cytotoxin) or as a conjugate.

In this subsection, a "patient" is a human or other mammal who is undergoing

treatment for, or has been diagnosed as having, cancer.

In some embodiments, the CD33 binding agents are useful for delaying progression
of a cancer and/or reducing cancer-associated cachexia in a patient by
administering to the patient in need thereof an effective dosage of the CD33
binding agent. Without being bound to a particular mechanism, the CD33 binding
agent binds to effector or accessory cells of the myeloid or monocytic lineages
(e.g., monocytes, macrophages, dendritic cells, and neutrophils), thereby inhibiting
or reducing the production of various cytokines, chemokines and growth factors
from the effector or accessory cells and/or the tumor cells. These cytokines,

chemokines and growth factors, which can promote the growth and proliferation of
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tumor cells and/or contribute to cancer cachexia, include, but are not limited to,
interleukin-1p (IL-1pB), tumor necrosis factor-a (TNF-a), interleukin-6 (IL-6),
interleukin-8 (IL-8), interferon-y (IFN-y), vascular endothelial growth factor
(VEGF), leukemia inhibitory factor (LIF), monocyte chemoattraclant protein-1
(MCP-1), RANTES, interleukin-10 (IL-10), interleukin-12 (IL-12), matrix
metalloproteinase 2 (MMP2), IP-10 and/or macrophage inflammatory protein la
(MIP1a). The CD33 binding agents also can reduce the migration of macrophages

to the site of the tumor cells.

In some embodiments, administration of an effective dosage of a CD33 binding
agent to a patient reduces the levels of at least one cytokine, chemokine or growth
factor, which cytokine, chemokine or growth factor can promote the growth and
proliferation of tumor cells, promote the migration of non-malignant effector cells,
such as tumor associated macrophages (TAMS), to the vicinity of the tumor site
and/or contribute to cancer cachexia. In specific embodiments, the cytokine,
chemokine or growth factor is for example interleukin-1p (IL-1B), tumor necrosis
factor-o (TNF-a), interleukin-6 (IL-6), interleukin-8 (IL-8), interferon-y (IFN-v),
vascular endothelial growth factor (VEGF), leukemia inhibitory factor (LIF),
monocyte chemoattractant protein-1 (MCP-1), RANTES, interleukin-10 (IL-10),
interleukin-12 (IL-12), matrix metalloproteinase 2 (MMP2), IP-10 and/or
macrophage inflammatory protein lo. (MIP1a).

In another embodiment, a method is provided for delaying progression of a cancer
by administering to a patient an effective regimen of a CD33 binding agent that can
specifically bind to CD33. As a result of administration of the CD33 binding agent,
the progression of the cancer is delayed, such as by reducing the growth or
proliferation of the tumor cells, decreasing metastasis, reducing the level of at least
one cytokine, chemokine or growth factor, reducing non-malignant effector cells in

the vicinity of the tumor cells, or the like.

In another embodiment, a method is provided for reducing the tumor burden in a

patient by administering to the patient an effective regimen of a CD33 binding
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agent that can specifically bind to CD33. As a result of administration of the CD33
binding agent, the tumor burden in the patient is arrested or reduced, such as by
reducing the size or mass of the tumor, reducing the level of at least one cytokine,
chemokine or growth factor, reducing non- malignant effector cells in the vicinity
of the tumor cells, inhibiting the migration of macrophages in the vicinity of the
tumor cells, reducing the number of non-malignant effector cells (e.g., TAMS or

macrophages) in the tumor, or the like.

In another embodiment, a method is provided for reducing the tumor burden or
delaying progression of a cancer in a patient by administering to the patient an
effective regimen of a CD33 binding agent that can specifically bind to CD33. As a
result of administration of the CD33 binding agent, the tumor burden in the patient
is arrested or reduced, such as by recruiting immune effector cells like NK cells or
macrophages or monocytes, which can destroy tumor cells by immune mediated

mechanisms.

Antibody dependent cellular cytotoxicity (ADCC) is an immune effector cell
mediated mechanism which may contribute to anti-tumor activity of monoclonal
antibodies (Weiner GJ. Monoclonal antibody mechanisms of action in cancer.
Immunol Res. 2007,39(1-3):271-8). The relevance of ADCC for anti-tumor
efficacy has been demonstrated in preclinical models, e.g. in mouse tumor models
(e.g. Clynes RA, Towers TL, Presta LG, Ravetch JV . Inhibitory Fc receptors
modulate in vivo cytoxicity against tumor targets. Nat Med. 2000 Apr;6(4):443-6).
Data from clinical trials support the relevance of ADCC for clinical efficacy of
therapeutic antibodies (e.g. Weng WK, Levy R Two immunoglobulin G fragment
C receptor polymorphisms independently predict response to rituximab in patients
with follicular lymphoma. J Clin Oncol. 2003 Nov 1;21(21):3940-7. Epub 2003
Sep 15). Interactions of monoclonal antibodies with Fc receptors on immune cells
contribute to ADCC. The Fc of antibodies can be modified in order to display
enhanced affinity to Fc receptors (e.g. Presta LG Engineering of therapeutic
antibodies to minimize immunogenicity and optimize function. Adv Drug Deliv

Rev. 2006 Aug 7;58(5-6):640-56. Epub 2006 May 23). Such enhanced affinity to
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Fc receptors results in increased ADCC activity which may lead to increased anti

tumor efficacy in patients.

In the various embodiments described in this section, the CD33 binding agent can
be used to treat a CD33 positive cancer (i.e., a cancer comprised of cancer cells that
over express CD33 on their cell surface, or that express CD33 at levels considered
acceptable for therapy with CD33 antibodies). The CD33 binding agent also can be
used to treat a cancer that does not overexpress CD33 on the non-malignant
effector cells relative to normal tissue of the same type. The cancer can be, for
example, a non- hematological malignancy or a hematological malignancy. In
specific examples, the hematological malignancy can be CD33-positive and can be,
for example, acute lymphoid leukemia, acute myeloid leukemia, chronic
myelomonocytic leukemia, an erythrocytic leukemia, acute megakaryoblastic
leukemia, histiocytic lymphoma, a myeloid sarcoma, a mast cell proliferative
disorder or myelodysplastic syndrome (MDS). In some embodiments, the
hematological malignancy is a CD33-positive malignancy, such as acute myeloid

leukemia or myelodysplastic syndrome (MDS).

In the various embodiments described in this section, the CD33 binding agent can
be an unconjugated anti-CD33 antibody. For example, the antibody can be a fully
human, humanized or chimeric antibody, such as a chimeric or humanized M 195
antibody. The antibody also can be another antibody, such as an antibody that
competes with M 195 antibody for specific binding to CD33. The antibody also can
bind to the same epitope as M 195 antibody or to a different epitope.

In other embodiments, the CD33 binding agent can be bound (i.e., conjugated) to a
cytotoxin. The cytotoxin can be, for example, a peptide toxin, such as saporin,
ricin, chlorotoxin, pseudomonas exotoxin, pseudomonas endotoxin or diphtheria
toxin. The cytotoxin also can be a chemical (i.e., non-peptide-based) toxin, such as
a calicheamicin, doxorubicin, a camptothecin, daunorubicin, or other DNA binding
agents. The cytotoxin also can be an auristatin, a maytansinoid, a dolastatin, or

other microtubule blocking agents.
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A CD33 binding agent that is an anti-CD33 antibody can be administered to the
patient intravenously or subcutaneously at a dose of 0.1 mg/kg or less to about
25 mg/kg, preferably 1.0 mg/kg to about 10 mg/kg. A CD33 binding agent that is
5 an anti-CD33 antibody fragment or other CD33 binding protein can be
administered in a dosage equivalent to a dose of 0.1 mg/kg to about 25 mg/kg.
1.0 mg/kg to about 10 mg/kg of intact antibody. The CD33 binding agent can be
administered intravenously or subcutaneously to the patient on a schedule that is,
for example, daily, weekly, biweekly, tri-weekly (i.e., every three weeks) or
10  monthly, or a combination thereof, to the patient. The CD33 binding agent can be
administered for a period of at least one month, at least two months, at least three
months, at least four months, at least five month, at least six months, or more, as
needed. In some embodiments, a treatment phase (supra) of the CD33 binding
agent is followed by a maintenance phase, in which doses of the CD33 binding
15  agent are administered less frequently than during the treatment phase. For
example, maintenance doses can be administered weekly, biweekly, tri-weekly or
monthly, for a period of 1-6 months. The dosages in the maintenance phase can be

the same as the dosages in the treatment phase.

20  Treatment of A Hematological Malighancy in Remission

In another aspect, methods are provided of preventing or delaying recurrence of a
hematological malignancy (e.g., leukemia) in a patient by administering to the
patient in remission from the hematological malignancy an effective dosage of a
25 (D33 binding agent, resulting in preventing or delaying recurrence of the
underlying hematological malignancy. The CD33 binding agent specifically binds
to CD33 on the surface of the hematological malignancy (i.e., leukemic cell) and/or

to non-malignant effector cells.

30  Inthis disclosure, a "patient" is typically a human who is undergoing treatment for,
or has been diagnosed as having, hematological malignancy. In some

embodiments, the hematological malignancy is a CD33-positive hematological
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malignancy. Hematological malignancies include, but are not limited to, leukemias
(e.g., acute lymphoblastic leukemia (ALL), acute myelogenous leukemia (AML),
chronic myelogenous leukemia (CML), chronic myelomonocytic leukemia, hairy
cell leukemia). Related blood disorders include, but are not limited to,
myelodysplastic syndrome (MDS), myelofibrosis, myeloproliferative disease (e.g.,
polycythemia vera (PV, PCV or PRV), essential thrombocytosis (ET)), and

amyloid due to light-chain disease.

The term "CD33-positive hematological malignancy" refers to a hematological
malignancy characterized by the expression of CD33 on the surface of the
malignant cells. CD33-positive hematological malignancies include, but are not
limited to, acute myeloid leukemia (AML), chronic myeloid leukemia (CML),
chronic myelomonocytic leukemia, thrombocyte leukemia, a myelodysplastic
syndrome, a myeloproliferative disorder, refractory anemia, a preleukemia

syndrome, a lymphoid leukemia, or an undifferentiated leukemia.

In some embodiments, the methods include administering to a patient in remission
from a CD33 positive hematological malignancy an effective regimen of a CD33
binding agent, whereby the recurrence of the hematological malignancy is
prevented or delayed. In some embodiments, the patient lacks detectable cells of
the hematological malignancy. As used herein, a 'lack of detectable cells" is
determined by standard diagnostic or prognostic methods. A patient in remission
from AML typically exhibits resolution of abnormal clinical features, return to
normal blood counts and normal hematopoiesis in the bone marrow with <5% blast
cells, a neutrophil count of >1.000-1,500, a platelet count of >100,000, and
disappearance of the leukemic clone. See, e.g., The Merck Manual, Sec. 11,

Ch. 138 (17" ed. 1997): Estey, 2001, Cancer 92(5); 1059-1073.
Y

The CD33 binding agent can be, for example, an antibody that specifically binds to
CD33 and the hematological malignancy can be acute myeloid leukemia (AML),
chronic myeloid leukemia (CML), chronic myelomonocytic leukemia, thymoid

leukemia, a myelodysplastic syndrome, a myeloproliferative disorder, refractory
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anemia, a preleukemia syndrome, a lymphoid leukemia, or an undifferentiated

leukemia.

In some embodiments, the patient in remission from the hematological malignancy
has not undergone a bone marrow transplant. In other embodiments, the patient in
remission from the hematological malignancy has undergone a bone marrow
transplant. The bone marrow transplant can be either an autologous or an

allogeneic bone marrow transplant.

The following cancer types are especially suitable to be treated by the antibodies

according to the present invention:

Blood-borne cancers, including, but not limited to: acute lymphoblastic leukemia
"ALL", acute lymphoblastic B-cell leukemia, acute lymphoblastic T-cell leukemia,
acute myeloblastic leukemia "AML", acute promyelocytic leukemia "APL", acute
monoblastic leukemia, acute erythroleukemic leukemia, acute megakaryoblaslic
leukemia, acute myelomonocytic leukemia, acule nonlymphocytic leukemia, acute
undifferentiated leukemia, chronic myelocytic leukemia "CML", chronic

lymphocytic leukemia "CLL", hairy cell leukemia, multiple myeloma.

Acute and chronic leukemias, which are suitable to be treated by CD33 binding
agents include: lymphoblastic, myelogenous, lymphocytic, myelocytic leukemias
and thrombocytic leukemia. Further myelodysplasia syndrome, myeloproliferative
disorder, refractory anemia, preleukemia syndrome, lymphoid leukemia, or

undifferentiated leukemia can be treated by CD33 binding agents.

Combinations with other Active Substances

Depending on the disorder to be treated, the CD33 binding agents of the invention
may be used on its own or in combination with one or more additional therapeutic
agents, in particular selected from DNA damaging, DNA demethylating or tubulin

binding agents or therapeutically active compounds that inhibit angiogenesis,
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25  inhibitors, histamine H2 receptor antagonists and CD25 receptor agnosists.

Examples for Aurora inhibitors are, without limitation, PHA-739358, AZD-1152,
AT-9283, CYC-116, R-763, VX-667, MLN-8045, PF-3814735, SNS-314, VX-689
GSK-1070916, TTP-607, PHA-680626, MLLN-8237, BI847325 and ENMD-2076.

2
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Examples for PLK inhibitor are GSK-461364, BI2536 and BI16727.
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25  JNJ-38877605, PF-4217903, SGX-126, CEP-17940, AMG-458, INCB-028060,
and E-7050.

An example for a c-Myc inhibitor is CX-3543.
30  Examples for Flt3 inhibitors are AC-220 (also an inhibitor of cKit and PDGFR)

KW-2449_ 1.S-104 (also an inhibitor of ber-abl and Jak2), MC-2002, SB-1317,
lestaurtinib (also an inhibitor of VEGFR, PDGFR, PKC), TG-101348 (also an
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rituxi mabdi n VEHEF ebibitor), everpbmbs cuY BOTIighipiteria addition), KLahedlalsozodi3d Nov 1;
21(21):3940-meggﬂgﬂgggﬁﬁ§§gE%§%5(Lﬂggr_%kkggﬁnﬁﬁ- noclonal anti bodi es
ne celTs contribu .

with Fc receptors on i eto The Fc of anti bodies
can be nodified in order to display 30enhanced affinity to Fc receptors

(e.g. Presta LG Engineering of therapeutic_antibodies to mnimze.

i munogeni ci EFABRLES ot Mk PRI FS RETTIOARR, (IYtr§OeRt3: BXRLL. srbicisihiner;
58(5-6):640-56. Epub 2006 May 23). Such enhanced affinity to Fe receptors
results in increased ADCC activity which may lead to increased anti tunor
ef fi cacy20n patmehes $or diit inhebitwayr dre umsitintbo @ISR0 faldesas ab& ¥EGFR hi s secti on,

t he CD33 bi ndi agen 5be used to.treat osi.tive cancer (i.e.,
 Cancor compiaunor2aRRuse Bumnrionat FhEak BRGFRE LRt FsSRE T oo

surface, or t{iabits RS anEPBEIAL) heaNgbIalcons ithgied O@Q/‘EQ@I@Q{@PEGFR?,heraPY
wi th CD33 antlbodlesB. The CD33 bindi ng agent al so can be used to treat a

cancer that deggnibdelsovemhilytess FEBIDGHRE NEGHS- and| Xigaf(aled daseesor cel | s
rel ative to RATAL lSHERRNnfor R %R <o 1 85 SRR S5 iR @ho

25  an inhibitor of ber-abl and PDGFR).

Examples for hedgehog antagonists are IPI-609, CUR-61414, GDC-0449, IP1-926,
and XL-139.

30  Examples for CDK inhibitors are seliciclib, AT-7519, P-276, ZK-CDK (also
inhibiting VEGFR2 and PDGFR), PD-332991, R-547, SNS-032, PHA-690509,
PHA-848125, and SCH-727965.
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10exanpl e, a non- henatol ogi cal malignancy or a henatol ogi cal malignancy.
In specific exanples, the hematol ogi cal malignancy can be CD33-positive and
can be, fwoeraapise, acute | ynphoid | eukem a, acute nyelPoirEP2@EnloeTsBH,
chroni c nyel ononocytic | eukem a, an erythrocytic |eukem a, acute
megakar yobl astic | eukem a, histiocytic |ynphoma, a nyeloid sarcoma, a nast
cell proliferative 15 disorder or nyel odysplastic syndronme (MDS). In sone
enbodi ments, the hematol ogical malignancy is a CD33-positive malignancy,
such as acute nyeloid | eukem a or nyel odyspl astic syndrone (MDS). In the
vari ous enbodi nents described in this section, the CIBS bi ndi ng agent can

2O R B A B Bt SR et LY, oo be

humani zed M 5@50 ainhbdy of NPRapaB).body al so can be another antibody, such
as an antibody that conpetes with M 195 antibody for specific binding to

CD33. The anti body also can bind to the sane epitope as M 195 anti body or
to a diff re I 5 h 1y gent can
A o e e B R e

exanpl e, a p@@ﬁﬂlﬂﬁnlbONPDOOM@EP@-%H@})MJMZZS'S (PIRn047<;EPRO9537§ XM g6FB abdlononas
exot oxi n, pseudom)nas endot oxi n or di phtheria toxin. The cytotoxin also can
be a chemi calSP @lg?eg non- pept i de- based) toxin, such as 30a calicheam cin,
doxor ubi ci n, a canptot hecin, daunorubicin, or other DNA binding agents. The
cytotoxin also can be an auristatin, a maytansinoid, a dolastatin, or other
m cr ot ubul e Wmoexaiple fogenimhibitoh cCBRAbiGuitdh atign pgthmtay tihEHBX-41108. ant i - CD33
ant i body 8an be adm nistered to the patient intravenously or subcutaneously
at a dos&Vof 0.1 ng/ kg or |l ess to about 25 ng/kg, preferably 1.0 ng/kg to
about 10 ng/ @amﬁle%edemeﬂgﬂﬁglga%@ﬁﬁs ér@@lazhétlénéﬂn@@édta@g?’ ant i body
fragment or other CD33 binding protein can be admnistered in a dosage

equi valent to a dose of 0.1 ng/ kg to about 25 ng/kg. 1.0 ng/kg to about 10

T S vonous! Ter Pl e b el dae th &' B AR MR SRR TS or

exanpl e, dai NEGMRgKind thall dsBREdsy suchraige® BKihY sélbcted froﬁiVQﬁtYloﬁﬂ'lﬁﬁ@atmekS) or
10nont hl or a conbination thereof, to the patient. The CD33 bindi ng agent

can be aé@h nibsyastznabomotesgib.i JAPJP 1 a8 U148 &3, t@h@nlhﬂﬁRN 94t ZKe@BK ¢alge

nont hs, at | , i nont h,

at | east si x%ﬁ?)é\ l%mr%?d%r %T §69nefﬁ\§§(? 96?% ggﬁnﬁk?ﬁgh@ Irrdeﬁ?%/[é lglrgléat rrent
phase (supra)Mibs,ttheidobdde, Iﬂmda)wgl@gﬁdktmids ENMDoeds, hiyi@aDraj Ki-23eTce phase,
i n which doses of. the CD33 bi nd| n 15 ent are admi njstered | ess_frequently

than during CHERp.gEHRNP. Hhh GP @, Ry Nt(@lsa e ks of EXY). pe
adm ni st er ed Mﬁﬁhlhby(alseawﬁﬂﬁﬁlvm O%Kltvaﬁskv ), QiR aflolen ifbicd d1RKGiQA Of 1-6

nont hs. The éosages int mal nt enance phadse can he sane as the dosages
in the t2@at msreurtphbisdso &Oinfitbétat ofkit3 afd ]%I(Gl)awatatﬂndgltamlhtlmbl(algmamcy in

Rem ssion In. ot her pe t hods. a ti deI ayi ng
recurrence of" lffgrﬂgngs &a&&%ﬁ%&mfg’*ﬂ%i’g ﬁg%& aﬁq’& &Eg?l(? Cgﬁlﬁai ent by
adm ni steri ngoﬁa?enﬁﬂ‘%s?@fe'(@l@é ah ThHiBr o8 R‘Qf) {4R@ahive Ches®k 9 Q@éicedo, mal i gnancy
an effective dosage o

AEE-788 (also an inhibitor of EGFR and Her2), BAY-57-9352 (also an inhibitor of

Raf), BAY-73-4506 (also an inhibitor of Raf), XL.-880 (also an inhibitor of cMet),

25  XL-647 (also an inhibitor of EGFR and EphB4), XI.-820 (also an inhibitor of
cKit), nilotinib (also an inhibitor of cKit and brec-abl), CYT-116, PTC-299,

BMS-584622, CEP-11981, dovitinib, CY-2401401, ENMD-2976 and BIBF1120.

The additional therapeutic agent may also be selected from EGFR inhibitors, it may
30  be a small molecule EGFR inhibitor or an anti-EGFR antibody. Examples for anti-
EGFR antibodies, without limitation, are cetuximab, panitumumab, nimotuzumab,

zalutumumab; examples for small molecule EGFR inhibitors are gefitinib,
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25CD33 bi nding agent, resulting in preventing or delaying recurrence of the
under | yi ng hemat ol ogi cal malignancy. The CD33 bi nding agent specifically

bi nds to wD28120m51t5ke surface of the hematol ogi cal mal i gramm®mpP21il/067339

| eukemi c cell) and/or to non-malignant effector cells. 30In this

di sclosure, a "patient"” is typically a human who i s undergoi ng treatnent
for, or has been diagnosed as having, hematol ogi cal malignancy. In sone
enbodi ments, the hematol ogical malignancy is a CD33-positive henatol ogi cal
mal i gnancy. Hemat ol ogi cal malignancies include, but are not limted to,

| eukeni as ( e egotinibowandetayibtthlob bagthitotdr efi kenV BGFR) and afaicub €alsy et ogenous

| eukem a (AM.),... .chranjc el ogenous . | eukem ClyIL), .chroni )

yel omonocyt G eL HeE KapHECEaPIS Bty ek aos i 8 S8 B der s

i ncl ude, but t@fg not limted to, 5nyel odysplastic syndrome (MD S),
nyel of i brosis, myeloproliferative disease (e.g., polycythem a vera (PV, PCV
or PRV), essential thronbocytosis (ET)), and anyloid due to light-chain

di sease. Jhe " - EAVE t rcal || ey S0 a
henatologgcaFaﬁhaggﬁﬁg%gﬁgih%:%ﬁg@ﬁggfgéﬁggg%? g9%§§$§@§ﬁ8nlg%g%§%@§on t he
surface of thgeriwif tigriavkintiof lateSlap 433 tROSIime periBIndbOXLced 7, medatigibanci es
include, but are not limted to, acute nyeloid | eukemia (AM), chronic

myel oi d | euk &NE-5P2420 ARRN-8H1 343 i ¥t blo AL 806 BSR4 NI 086837 e
leukeria, a mial.ody aRlARhGiPANNG PEBFR] ADIS!sOBT CARRELAL NRRALSPIAE!
refractory anem a, prel eukem a 15syndrone, a 1ynphoi d I'eukema, or an
undi f f er ent i dAvVEd 111 Kemab, TAK-Z0mAZEr o, aed b fatinibidualedibids df fielr 2 aed
adninisti ingxéﬁ?a patient in rem ssion froma CD33 positive henatol ogi cal
mal i gnan @ a Jecti ve regi nen of a CD33 bi nding agent, whereby the
recurrence of the hematol ogi cal malignancy is 20prevented or delayed. In

sone enbodi nents, the patient |acks detectable cells of the hematol ogical
mal i gnancy. ANApelynresaseiimhibigors usefll infthelednetynatisinewitle i €D3B dindeneagenhed by

standard di agngst.ic or prognosti c neth . ati.ent in rem ssion from AM
typically ex%?ﬂ]etlgvein 'S8 AL c?ﬁé%?’ta AbtS: ﬁgqﬁaréﬁoﬁarrgtﬁpe'f eatures, return to
nor mal bl ood counts and nornal henat opoiesis in the bone marrow with <5%

blast 25 cells, a neutrophil count of >1.000-1,500, a platelet count of
>100, 00015 and* BiNSapgdueansisrase intwatqragedehindhe pepeinatggewitk ag CD3%he  Mer ck

Manual , Sec. 11. . - .ed. . ESkey, 2001, Cancer 92(5):
1059- 1073. Tﬁé&%%égxgﬁﬁﬁPéég%Qgﬁ}mééagéé?aﬁﬁéﬁéxanple, an anti body t hat

specifically binds to 30 CD33 and t he hemat ol ogi cal mal i gnancy can be acute
nyeloid | eukemi a (AM.),, . chronic ngeloid,leukenia (CIVIL),. chronic

nyel ormonocyt i1 abeptesitiiaducehysedil dn thepraingtion Withandel)3h Pindinggeytifiteire, a
”VeloPrOlife%ﬂ%hﬁ&qghﬁﬂ%ﬂ&&ag%ﬁééﬁ%&ﬂ%y anem a, a prel eukem a syndrone, a

| ynphoi d | eukem a, or an undifferentiated | eukem a. In sone enbodi nents,
the pati20t in rem ssion fromthe hematol ogi cal malignancy 5 has not

under gone a ne. marrow transpl ant. .In other. enbodi nmen he.patient in
e sy on 1 QAPEHETHEHA UG BFEA T i hERIP RSO TNUERG5RE STBBRESHR r ow
transplant. TpgNRR&EREFOWatubRS Rharulsish 48 ndidxaftoRN aut ol ogous or an
al | ogenei ¢ bone marrow transplant. 10The fol |l ow ng cancer types are

especially suitable to be treated by the antibodies according to the
present invenl kg antagonist useful in the combination with an CD33 binding agent of the

25 invention is Vesanoid/tretinoin.

A HGPRTase inhibitor useful in the combination with an CD33 binding agent of

the invention is Mercapto/mercaptopurine.

30 A histamine H2 receptor antagonist useful in the combination with an CD33

binding agent of the invention is Ceplene/histamine dihydrochloride.
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Bl ood- borne cancers, including, but not limted to: acute |ynphoblastic

| eukem a "ALL", acute |ynphoblastic B-cell |eukem a, acute |ynphoblastic
T-cel | | eweni2z4st3acut e myel obl astic | eukenmia "AM", a®UTEPRIOMYBBOCYLtI C

| eukem a "APL", acute nonobl astic |eukem a, acute erythrol eukem c | eukem a,
acut e negakaryobl aslic | eukem a, acute nyel ononocytic | eukem a, acul e

nonl ynphocytic | eukem a, acute undifferentiated | eukem a, chronic

nyel ocytic | eukema "CIVIL", chronic |ynphocytic |eukema "CLL", hairy cel
| eukem a, multiple nyeloma. 20 Acute and chronic | eukem as, which are

sui tabl e to RBeCDRéateedtonyg@b3Is¢fiihiai the cemyeinatson with anl €D33yhvphind hgesit ot

nmyel ogenous, .| ynphocyti ¢, ,myel ocytic | eukem as and t hronbocytic | eukem a.
Furt her nyelgﬁ%gg@§§%ésﬁyadrone, nyel oproliferative disorder, refractory
anem a, preleukem a syndrone, |ynphoid | eukem a, or 25 undifferentiated

| eukem a can be treated by CD33 bindi ng agents. Conbi nations w th other
Acti ve Subst dieeddiberd daishaanalse ke seleged Gem agentsshat targetabe IedR@DE3 bi ndi ng

ubst dheeddide i em agntséhit tasaeel 1¢heRapd3 bi nd
one or move SHATETORRT PRAYERY o HESR AOuLL f iR B RERGEOR O T D

damagi ng, DNE&Pd2SmEs7yARIG-A00 AMC-WIa] MK-bo4d]iANE-dgentrs- 1607, B1E-apgut i cal |y
active conpounds that inhibit angi ogenesjs, i gnal transduction pat hways

. Si
or mtotic cRékpbitrsuMaaHeidt apdnpwel 5#46%@@%%%%&&% BediAsE unct i on

(1M Ds). Thedaﬂlqint¢1ﬁﬂ§iGﬁ1hﬁf(@.%eb@i@o@gpﬂm‘%m, KoM BAAL9Ss07) _

si mul taneously wth, 5Soptionally as a conponent of the’ same pharfaceuti cal
preparation, or before or after admnistration of the CD33 bindi ng agent.

In certaip e di ments, the additional therapeuytic agent . wi t hout

i tati 8, _ ChBTgEEs Pt MaKio6i ¥peEsat CRbRE mﬂb@%@mﬂﬁﬁ e G bi tors of

EGFR 10 fam lpyhdidE(FeR @Rt ikent¥ire Iﬂoqsfcnilég,tar% D26 GREARYIAE DA Or aA,
FGFR, PDGFR, Ra SP

AuroraB, PLK and PI3 ki nase, FG-R, , : or PDKL. "Furt her
exanpl es of apetifi¢ aridlodichikapowimeb, dged# €288 eodreliubiaboMENESCDKs, Akt, Src,

ant agoni sts, MATE oo bk Sk rdSEppasitatyet B il MRS AR s o,

Rho, an i nhi Rhfitddi&f1ilddabsiinGnalbi 5@ 1B tuMNehEB tikeRabr BehePCDRD dubétgdi ti nation
pat hway i nhibitor. Further exanples of additional therapeutic agents are

i nhi bi t o8 ofrayins, dikgdhs SR Jeu0150BROs b2 hdBT-A0Snydlizepplo R-A&S%i nase

i nhibitors, CXCR4 antagonists, IL3RA inhibitors, RAR antagonists, KIR

i nhi bitors, inmunotherapeutic vaccines, TUB inhibitors, Hsp70 inducers, TAP
fam |y inhi biQDB3shindhAagaithimhy baosihbinad evithrihhibitdGos pthENsurtachalwidgeds s, Er bBl1
receptor tyrosine kinase inhibitors, multikinase jnhibitors, JAK2

i nhi bitors, RRPEHSABNIBKSCYtehdHPYErYas syibedies or artibrdydike slemissi t or s,

hi stam ne H2 .r )| . I . t.ok: st Exanpl es for
Aurora i nhi bietggrﬁlgtpg;ﬁg, GIZIam> %I?ﬂm'@?gtg%oﬁné,im{lyﬁlﬁA@’S%@S%{gw U8, AT 0283,
CYC- 116, 2®R 763DXVI3486FARMANOSBAGAb- PF743314i7G5 22 GiiSatBAnab))anbigOD2BSK- 1070916,
TP 807, PHA B b Mani 20390 (iatomindd). el RRIL:32% anti-cD3s

(HuMax-CD38), anti-CD40 (SGN40), anti-CD52 (alemtuzumab), anti-CD80

(galiximab).

25  Other agents to be combined with CD33 binding agents are immunotoxins like
BL-22 (an anti-CD22 immunotoxin), inotuzumab ozogamicin (an anti-CD23
antibody-calicheamicin conjugate), RFTS.dgA (anti-CD25 Ricin toxin A-chain),
SGN-35 (an anti-CD30-auristatin E conjugate), and gemtuzumab ozogamicin (an
anti-CD33 calicheamicin conjugate), MDX-1411 (anti-CD70 conjugate), or

30 radiolabelled antibodies like *°Y-epratuzumab (anti-CD22 radioimmunoconjugate).

In addition, CD33 binding agents may be combined with immunomodulators,

35



Exanpl es for PLK inhibitor are GSK-461364, BI 2536 and Bl 6727. Exanples for
raf inhibitors are BAY-73-4506 (also a VEGFR i nhibitor), PLX-4032, RAF-265
(al so a WEGERIZmbIskitor), sorafenib (al so a VEGFR i nhi biPCBEP201XI06389
Nevavar (also an inhibitor of the VEGFR) and PLX4032. 5 Exanples for KSP
inhibitors are ispinesib, ARRY-520, AZD 4877, CK-1122697, GSK-246053A,

GSK- 923295, MK-0731, SB-743921, LY-2523355, and EMD-534085. Exanples for a
src and/or bcr-abl inhibitors are dasatinib, AZD 0530, bosutinib, 10XL-228
(also an IGF-1R inhibitor), nilotinib (also a PDGFR and cKit inhibitor),
imatini b (al ggems clkg. antibididsi that InduddSpoaMosis KKMBHY sighpl RaBductical so an

i nhi bitor of 80 and. LS-1 n i nhibitor
of "ot 5o ok oA HEG s TRAT reberieodtibl S8R iR o AR - RiecsRirol & f or
a Rho i nhi bi ta%ém!;ﬁ 1Bt at P TRA BS 2 fréde %r%ig_&llﬁ?&%atu@bﬂnbﬂ) t%ﬁ ), e PX- 866,
PX- 867, BEZ-235 (al so an niror i nhi bitor and XL-765 (also an mTor

i nhi bi tor), BA¥G%d, andpMEeays; apenitHnilRs aftiody Gkl DI )ofn cMet or

S TR R N TN T R

Ron Tie2), 2WBAHRdftagdi-(BIGOASG-620Mp0l AR agdNst 279 ToﬁRikeJl‘éae ptdd e MAD,

CGEN- 241, BI\/B—777607 25 JNJ- 38877605, PF-4217903, SGX-126, CEP-17940,
AMG- 458, INCErl(?Qé@B@ Ra¥d E- 7050. An exanple for a c-Myc inhibitor is
CX-3543. 30 Exanples for F1t3 inhibitors are AC 220 (al so an inhibitor of
cKit and PDGFR), KW 2449, LS-104 (also an inhibitor of bcr-abl and Jak2),
MC- 2002, SB- WBhdt, drigssthatumdyi s dsed an smnbinaﬁiqm@vbh therClo33 MadhR,agBiEeRhePKC) |
TG 101348 (also an inhibito of\éA XL-999 (al.so an inhibitor of cKit,
FGFR, PDIBR BFICURESRION SisAelocifiir iy b NG e 6 hogmogss. P'VEGFR and

cKit), and tapgdubidliald 6AfiRPmdRalk t@g Rihekir 1Jeb¥HrEhe, 2NGkifdtk ! fly e§t¥é‘rﬁmp| es for
HSP90 i nhi bitors are, tanespimycin, alvespinycin, [Pl-504," STA-9090

MEDI - 561, AUYhegestrol @bﬁa@omztamai@dn@mnﬁi@mcalmm @SpIotaTolMEBIAT i nhi bi tor s

are CYT-997 éa SO %era tin @h I? TG 101@48 (al so an inhibitor
o CETta e eadd bEEES At laicSithah e, ml GG Sl Py 142886,
AS- 703026, P@Iea:e&@@aogeaz@ngag@m@m\gezt@fbne BREbatd [Bethondibdirdl8.  Exanpl es

for mTor inhibitors are temsirolinus, deforolinus (which also acts as a
15VEGF i hi bitesssierorasppionarastiyoxywesETongisneivalents; ertiggdde, meaxifena - 765 (al so

a PI3 pasireotide, vapreotide, adrenocorticosteroids/ antagonists, prednisone,

dexamethasone, ainoglutethimide), aromatase inhibitors (e.g. anastrozole, letrozole,
liarozole, exemestane, atamestane, formestane), LHRH agonists and antagonists
(e.g. goserelin acetate, leuprolide, abarelix, cetrorelix, deslorelin, histrelin,

20 triptorelin), antimetabolites (e.g. antifolates like methotrexate, trimetrexate,
pemetrexed, pyrimidine analogues like 5-fluorouracil, fluorodeoxyuridine,
capecitabine, decitabine, nelarabine, 5-azacytidine, and gemcitabine, purine and
adenosine analogues such as mercaptopurine, thioguanine, azathioprine, cladribine
and pentostatin, cytarabine, fludarabine, clofarabine); antitumor antibiotics

25 (e.g. anthracyclines like doxorubicin, daunorubicin, epirubicin and idarubicin,
mitomycin-C, bleomycin dactinomycin, plicamycin, splicamycin, actimomycin D,
mitoxantrone, mitoxantroneidarubicin, pixantrone, streptozocin, aphidicolin);
platinum derivatives (e.g. cisplatin, oxaliplatin, carboplatin, lobaplatin, satraplatin);
alkylating agents (e.g. estramustine, semustine, mechlorethamine, melphalan,

30  chlorambucil, busulphan, dacarbazine, cyclophosphamide, ifosfamide,
hydroxyurea, temozolomide, nitrosoureas such as carmustine and lomustine,

thiotepa); antimitotic agents (e.g. vinca alkaloids like vinblastine, vindesine,
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ki nase inhibitor), and BEZ-235 (also a PI3 kinase inhibitor). Exanples for
Akt inhibitors are perifosine, GSK-690693, RX-0201, and triciribine. 20
Exanpl es woroKi4s7senhi bitors are masitini b, OSI-930 (al soTaPRE1467339 VEGFR
inhibitor), AC 220 (also an inhibitor of F1t3 and PDGFR), tandutinib (also
an inhibitor of F1t3 and PDGFR), axitinib (also an inhibitor of VEGR and
PDGFR), sunitinib (also an inhibitor of F1t3, PDGFR, VEGFR), and XL-820

(al so acts as a VEGFR- and PDG-FR inhibitor), imatinib (also a bcr-abl
inhibitor), nilotinib (also 25 an inhibitor of bcr-abl and PDGFR). Exanpl es
f or hedgehog vanreloni wnBurneandin@d@ine CuR-tadangstikeGDCliou4l do¢arixeb28] and

XL-139. 30 Exanples for inhibitors, are sel.cicl.b 1-.7519, P-276,

7K. OoR. (o 56 Bt Rl RbptaBt Lo Bgi A el g BhS 1abibhe g 030

PHA- 690509, Bhtﬁpﬁé&lﬁ-@og, t%&@&%ﬁnhibﬁ%@@k%iﬁ&fogﬁ%ﬁﬁ&ﬁﬁ@ﬁ& i nhibitors
y |

are bortezom b, carfilzom and NPI -0052 (also an inhibitor of NFkappaB).
5 Exanpl es f gtopppide exbeiaponheni thiipesidy, RFERaBPEBopatehilayilotefiabi t ors are

bortezom b, j ] - -P-187 .PR- R- 957,
AVE: 5680, SandrispehG8T. LDl &g bRca e oS RE R ET R B R o
pat hway i s HB%d4itdiO&ived infikaipe emagrolidd] eareitfiiyh atphadinkgRAdSbedd, énterferon

5-azacitidine and decitabine. Exanples for anti-angi ogenic agents are
i nhi bitors of2aMRR. dgreukipsprowazie N rsthy ndraging] mHei e 88d Petitreragent s

bei ng sel ect 1 . i . aci 3 i b,

oop- Jo1° o PR, bbb ey BenFht iy ndhac AHERDenbERAR O
ABT- 869, BNS+i6@bHade thRMRo&6i5raniMS-HERRNethiMBiel:Bfibe, dnlleDgyméeshal i domi de,

CC- 4047, éen | i dom de, ENMD-0995,. | MC-D11,. Ki -23057,. brivani b, cediranib,
1B3, CP- 888 Seesp'flﬁ@@-nﬁﬁﬁs, -RIPRFANAMEEPudrzpienmonsiRzde: F1t3), sunitinib

(al S0 an | nhigairh @y iisckboRNBnh Bloleathliliiok. (#hsa,@8 RINHDES RO CKit),
20l estaurtinib (also an inhibitor of F1t3 and PKC), vatal anib, ‘tandutinib

(al so an i nhiRd 6b¥5, SRAEIZ, Bicatidanidet J-brgracdspzniridinePp-igBxzogyuriite, ber cept ,
E- 7080, CHI R;258, sorafenib tgsylate (also an inhibitor .of ,

vandetani b EEoRSh iake g BT o B PR A o Gpe. SUEMEAL ang
Her 2) , BAY- 5z 8ghpgetitiat $8ombrakéHeipldt@ ant@éorRaf, JSDXBAYt ?ﬁPﬂ&ﬁ@%)ﬁkt?P an

i nhi bitor_of Raf), XL-880 (also an inhibitor of cMet), 25 XL-647 (al so an

i nhi bi t off 9 of tekdRtas (RIDBP sahitorkfowdesipeaiadBNR mhititer biatasicepsf(a ®ible, nil oti ni b

(al so an inhibitor Ki . - ; -11 } M5- 584622,

CEP- 11981, déév’d.eﬁ%ﬁ%qéet@.%%%ﬂﬁﬁﬁﬁ%ﬁs?ﬁ&%ﬁﬂ@fﬁﬁﬁ% e additional

t her apeut i c agemndlizimyagahts (EREels Bluadfag B efi cude ERFRR4Nt GHK 0f2Sinhibitorypy 30 be a
smal | ol ecul e EGFR i nhi bitor or .an anti-EGFR anti body. Exanples for

ant i EGFR ant i'BJr*BEIN(2 Ral alkylating pgesw), SBEL0at tikintapnse psk inbiviipRbp,

ni not uzunab, : d I : I i-phi hi.tors are
Gt tinin " QPRoHRTERS i AUTR cfoestaBlin TP (ER) OO Vbl B OF

af at i ni b2Qal $O A6 inhibitdyi).tromidepsikiéa? HD A othitstor g el b (af Bel-24BclEGE-R nodul at or
is the EGF fusi.on toxi.n. 5 Further EG-R, and/ or 2 inhi bitors.useful for
Conbi mat on Jotceh Rogepsth (ani ARt ERR dPopRa et | B @ peBRRE ni b,
trastuzumab, RIHMZMTESIuI2brs$47, neratini b, BMS-599626 ARRY-334543, AV-412,
mAB- 806, BMs- 690514, JNJ-26483327, AEE-788 (also an inhibitor of VEGR),
AZD- 8931, ARRY-380 ARRY-333786, | MC-11F8, Zemab, TAK-285, AZD-4769, and

afatinib ( dualjhe idﬁg 3bti)i;[15)1¥1g (ajlggenl‘#se(l;fzthg ?n%erjl'tcl)onEncla'azyllq le'so be used in combination with
25  other therapies including surgery, stem cell transplantation, radiotherapy, endocrine
therapy, biologic response modifiers, hyperthermia and cryotherapy and agents to
attenuate any adverse effect (e.g. antiemetics), G-CSF, GM-CSF, photosensitizers
such as hematoporphyrin derivatives, Photofrin, benzoporphyrin derivatives, Npeo,
tin etioporphyrin, pheoboride-a bacteriochlorophyll-a, naphthalocyanines,

30  phthalocyanines, zinc phthalocyanines.
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DNA pol ynmerase inhibitors useful in the conbination with an CD33 bi ndi ng
agent of the invention are Ara-C/cytarabine, Colar/ clofarabine. 15 A DNA
met hyl t r amnef2erzme7senhi bi t or useful in the conbi nati on wWPCh/ERR01TD8330i ndi ng
agent of the invention is Vidazal/azacitidine. An apoptosis inducer useful
in the conbination with an CD33 binding agent of the invention is

Tri senox/ arseni ce trioxide. 20 Topoi sonerase |l inhibitors useful in the
conbi nation with an CD33 bi nding agent of the invention are idarubicin,
daunor ubi cin and m t oxantrone. A RAR ant agoni st useful in the
conbi nat i on \RhamazautCRRE otmpnsiiions ang vl YedipiBistration i on i s

Vesanoi d/tretinoin. A HGPRTase inhibitor useful in the conbination with an
CD33 bi nding agent of the invention is Mercapto/ nmercaptopurine. 30 A

hi st am ne H2 The€aPi38indint agand &dn Besigfaby fdrth thheal AT NAL icOMpWitibh ANHeCD33

bi ndi ng agent of the invention is Ceplene/histam ne di hydrochloride. A
CD25 r ecept ordmgusiprse t@ 8 optiant i prehemplontbe sampeosition ¢an berin dpsrvioddi ng agent

of the inyentj ' -2 R g, - . select ed from
agents tra vaidet Rt Tl aghloh SE kit SRtsHST, WESRISECE Chem <

i ncl ude anti bgeétes (idakeddond ihtGarh§seulkR s(GBcu@anetl, Tihdap édtondVon&d@ermbNC- Al 2,
MK- 0646, AVE-1642, R-1507, BIIB-022, SCH 717454, rhu Mab | GFR and novel
cheni cal ent Pt @8er Radesiol ppplicatinn syahia b iehation. Brnsderaaldptrarsile. g. oSl - 906
or BMs5-55441 - - p
advantageousﬁ?aégﬁﬁéﬁggayﬁl§§§ﬁ§%g%y;aP%ﬁQgﬁ%@%Eg%éﬁ%%@%ﬁgﬁgggﬁ?nof t he

i nventi on ar éendhudes cubbcasantausgejectionsCld@yerions,| inamgscGd? Onsppandlingeatitn bodi es
i ke rituximb, LY-2469298, ocrelizumap, MEDI-552, I%?&%lOG, GA-101 (=
R7159), Op yEysion eghRjYEtal ONeAIPHLABHEPBROSEIYS atrdyBHEL | ke

tosi t ununmab %QQnie'Pz[llgﬁ %ﬁo&b%ﬁé&%h@'&oﬁb&ﬁ{ds%nﬂhfs?e%cﬁiﬂtrl@%%l ns,
like the SMP Tru015, 131921, FBT-A05, vel tuzumab, R-7159. CD33 bi ndi ng
agents may be conbined with inhibitors of other surface antigens expressed

on | eukocyte in rticul ar.antibodies or antibodyslike nolecules, e.g.
ot - coo (st prristheBicel Gotople it E3Lhe Rimbld BT Mok oRRSiis Tog

VDX 1342, SARIGH48hl i @it ibira @i dr o 6TRARRIGAb 2BBY, Caitbosi R Ean
(lumlixinmab), anti- O (iratunmumab), anti-CD32B (MGA-321), anti-CD38

( HuMax- CHB8) takgrib¢ foomad onsenaEYe desags s wherg) Eieaupiab) condnsr-aEso

(gal i xi mab) . r t i | 3.binding agents are
innunotoxinsC%??é&EﬁPfggggﬁ%ghgﬁgﬁf@gﬂﬁwﬁgﬁgﬁgkgﬁ%ggﬁﬁotuzunab ozogam ci n
(an anti-CD23 anti body-calicheam cin conjugate), RFT5.dgA (anti-CD25 Ricin
toxin A-chain), SG\-35 (an anti-CD30-auristatin E conjugate), and,

gent uzumab o2eAlE P8 ATORATNS hoPRaACEHBAFR BRI Coig At BIN-tENN1 41 - 1
(anti-CD70 cony r L i I o " t uzumab
(anti - CD22 rgﬁ%%?ﬁ%ﬁ%ﬁ?gﬁ?ggg?g%ghﬁﬁqgggg%?gﬁﬁﬁggégé%%% ?ﬁgxgggﬁ?s may be
conbi ned2Wi t lopiimalhsagoef the actse ingredient(s) in the pharmaceutical composition will

depend on a variety of factors. Relevant factors include, without limitation, the type
of patient (e.g., human), the particular form of the compound, the manner of

administration, and the composition employed.

25 The pharmaceutically acceptable carrier or vehicle can be particulate, so that the
compositions are, for example, in powder form. The carrier(s) can be liquid, with
the compositions being, for example, an injectable liquid. The composition can be
in the form of a liquid, e.g., for parenteral injection. In a composition for
administration by injection, one or more of a surfactant, preservative, wetting

30 agent, dispersing agent, suspending agent, buffer, stabilizer and isotonic agent can

also be included.
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agents, e.g. antibodies, that induce apoptosis or nodify signal
transduction pathways |i ke the TRAIL receptor nodul ators mapat ununmab (a
TRAI L- 1 rwoeptams®sgoni st), | exatunmumab (a TRAI L- 2 recepPOI/ERQ@niost3p9

ti gatuzumab, Apomab, AMZ 951 and AMG 655; an anti-HLA-DR anti body (Iike
1D09C3), an 5anti-CD74, an osteoclast differentiation factor |igand
inhibitor (like denosunab), a BAFF antagonist (li ke AM>623a) or an agoni st
of a Toll-like receptor (e.g. TLR-4 or TLR-9). Qther drugs that nmay be used
in conbination with the CD33 binding agents of the 10present invention are
sel ect ed fr orfhebigtidremplositions dvhietheh dmmm@lutmmmmnsanabo@hasli@nd

ant i hor nonal torem fen ral oxifen | vestran

o gearr o ac bt s absg Midsihe of o et 8 Follsh B erif luentS HER bE Ml
acetate, fl N&St iGfebdeh, sMuRe0RItON, @%ﬁzﬁﬂﬁph{shdlé’@@ﬂ%l‘iﬂ&&@r@rsfsélu@éﬁy mest er one,
medr oxypr ogest erone, hydroxypr ogest erone caproate, diethylstil bestrol ,

15t est ost er otIGsIdHAChlOTEE, fosed mels setorsey aiaiiy moaprt o, digdeqrisies mhech
f
arzox! (o8 BTLESPA MoV OR £ U R RALENAR LSRRI cmLAgEM ot S

anastrozol e, chelbdezn, Q),roﬂylafe(glﬁﬂo(ﬁ or ethenBMeANS stabiliasre stana, anlins aeids;ane) ,
LHRH agoni sts and anta oni sts r§3 goserel in acetate, |euprolide,
abarel i x, cetHdrR@tssUC é1§IP6]|3’é‘P Ates:nEpacheriah agenty fr‘ﬁcbtaéb@MYMlCOhOl or

anti met abol i i r

penet r exed, %ﬁ@r@éﬁ‘ﬁ%‘@gﬁg{”’gg%g %hka(lg%%@%lggélggﬁg{)ﬁ fl% uoro eoxygri di ne,
capeci t abi ne ,agdﬂas suchlas ethylemediamaizitetmacicazaic Yt ffelis rseqh andetgenpditrats oe,
puri ne ang |ne anal o u? ﬁu as nerca t.)g hne hi 3%&%“4@

azat hi op? nep aﬁeﬁ HnH@se It dHpsimeRt of donigiapicREs seditiy |

cl of ar abi ne) »de;%’t%s‘et NPRFenttdl Bhipblifisn & e EhclABY I ARYGHA R&Rspokdtie

doxor ubi ci n, daunorubi cin, epirubicin and idarubicin, mtomycin-C,

bl eonyci n da@ymmmrcal multlplerckmytanl made pf glessaplaistic oramh(trmatgmaln D,

m t oxant r one,,, m.t oxan nei dar ubi ¢ i xant rone 0zocin

oh a col + ny PITSREREBEF | VR ShblaPea B AR e S ShPERERT

carbopl atin, ptabaplyatdrile. satraplatin); alkylating agents (e.g.
estranustine, senustine, nechl oretham ne, nel phal an, 30chl oranbucil,
busul phah® dacar bazi ne, cycl ophospham de, ifosfam de, hydroxyurea,

t enozol om de i t a);
anti i toti ¢ Aueeis HGRE Je e haP 1sF B GHe) |-l SBHALANG, s BhER

vi nor el bi ne, dviedfdri¢dibyercamest svlpmmleaﬂ gm@s aogurh aixied esr-iidd), pacipititaket ,
docet axel and thel r formul ati ons, |arotaxel; sinotaxel, and epot hi | ones
li ke ixabepi [CBfital lzﬁﬁtoﬁﬁmlr%m’é Hzml@@pw leoihat as REsPAtSE. ToRBFHIRIBIY (e. g.

epi podophyl | @b @xAgioh 'téi:ﬁ ﬁte?faga?%pfﬂg{:ﬂﬁmnhﬁﬂ ?legﬁn ?m;ac“ ne,

t opot ecan, irinotecan, noxan rone ecin) and m scel 'aneous
chenot h eJ’Z@pe lhydmxymamlylcaﬁuloset omgalaginaamid ghotie(matbylinedmey late), frospectne]y, in
anagrel i de, rfe on i nterferon , _Interferon ga

ot Deuki - 0NG4S R e Ry xgip B asomies (n g m SaPBEY i rer

bexar ot ene, %I:I%‘é%lshmseﬂa% ﬁ%s@d%ﬁ@éﬁbs&@é aiﬁ‘rﬂzﬁ:roérﬁlﬂél@ﬁshé(ﬂ enenel am ne,
triethyl ene thi ophosphoram hexanet hyl el am ne, and enzymnes

10L- aspar agi ma%aoltaLedanrgmnwbélzadadnmarrms dasuofagss, ﬁqrseammakiayl feme

gggmat hyl m S?eclhno ogy ((epro{%llnngo% e anZn%lroecTys?alsa)néuc;c}lztglch%lqurys e 1szc osed 1nR SU 1069,

25  Remington: The Science and Practice of Pharmacy, 21* edition, Hendrickson R.

Ed.

The amount of the composition that is effective in the treatment of a particular

disorder or condition will depend on the nature of the disorder or condition, and
30  can be determined by standard clinical techniques. In addition, in vitro or in vivo

assays can optionally be employed to help identify optimal dosage ranges. The

precise dose to be employed in the compositions will also depend on the route of
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RB 6145, SR4233, nicotinam de, 5-bronodeozyuridine, 5-iododeoxyuridine,

br onodeoxycyti di ne, erythrohydroxynonyl - adeni ne, ant hracenedi one, GRN 163L
(a conpetwoizoR/m&150er ase tenpl ate ant agoni st), SDX- 101 PCa/EPRVWR06TIONI St ) ,
15t al abostat (a DPP inhibitor), forodesine (a PNP inhibitor), atacicept (a
sol ubl e receptor targeting TNF fam |y nenbers BLyS and APRIL), TNF-al pha
neutralizing agents (Enbrel, Humra, Rem cade), XL-844 (a CHK1l/2

i nhibitor), VNP-40101M (a DNA al kyl ati ng agent), SPC-2996 (an anti sense
bcl2 inhibitor), obatoclax (a bcl2 inhibitor), enzastaurin (a PKC beta
modul at or), wdmimétsatian, qrerth@ceriaDai@ss nhihbidisease, or devor dbepidsh¢d bEIDAC

i nhi bit , AT-.10 1- 2/ Bc1- x| i.nhibit itid i)
IrrEI ![ i I—ag[ |) oné Clé%%%ﬁ%gﬁg@% t(ﬁ%'e f"‘éﬁélf%%lfﬂ? hrab%ﬁ?%ﬁia‘ﬁileaﬁbtpgﬁ%itgsEnam)dul ators).
The CD33 bi ndirpgnageiats of the invention nmay al so be used in conbination

with 25 other therapies including surgery, stemcell transplantation,
radi ot her apy, endocrine therapy, biologic response nodifiers, hypertherm a

and cryot her t . e e e

S ot D] L ARG gl P8 ST AN ESEIAEGTH SR Ut
derivatives, silrdloddsage wilbbe otaaihpd yyipicat @rthisainou@sis AN, abbut0.01% of a

eti oporphyrin, pheoboride-a bacteriochl orophyll -a, naphthal ocyani nes,

30pht hal ocyafTuge, agsnthy Weiehtofds comprstion. Biigp interdad;fenpralimigistetighs and
Met hods of Admi pj ' - g%%ﬁ [ ' t hat
allows for t ﬁlgk (Q:fcl)lrarap%tgcltd%l :Bg r\{;[{?%d tlci;el?ga m (%?S P‘gl#tg%p?tct)é g&%lgtg ?%’nt%y%%g%ﬁ Jefggér?pl e,

t he conposi t icompcatioldn one ddpectf oralrc@hp@sitise lchid canpiisediml abdthe%ptoef er r ed
node of plication, i arentergl, hy i sion or.injection (intraveneous,

i ntranus i} _aragowﬁc{wéﬂhgaatgpomabrya‘ﬁ@éb&%jﬁﬁeawmmﬂtwgq YRAPFOhH AP her modes
of applicati QReseMdnposib¥nd 4B BkGhtANo thitAPRAASRFRI doshd¥ @9 diins fR3FCal , oral
and intra- tunor nmay also be applicable. Parenteral adm nistration includes
subcut aneous abajtécd % trsabaun Yeebyemeight, ofithe ¢ampewd! ar, i ntrastemal injection
10or infusion techniques. In one aspect, the conpositions are adm ni stered
parenterally. In yet another aspect, the conpounds are adm nistered

i ntravenousl| Yor ik emme 4l infifdtra6i8ANAs cbhpokticipdhnRenippikeBbat HdusPtas to al | ow
a conpound to be bioavail abl e upon adm nistration of the conposition to a

pat i ent . 12omgbeitti0ong obafrugmr gk penks plothmpatiensidody wWeishe laesagwetii t s,
where, for e"é%g&;ogﬁ osfiofi 20h ﬂk}gﬁérf?g B SR TPeNRA 57, %&?%8{%8% %@%&r hold a

plurality of e units. al s"used '1n preparing ceutica
conposi ti ons agan peekgoftht patient’s ot &eiipUntasottisiedpedtt thekbuite evi dent to
those of ordinary skill_ in the art that the 2Qoptinmal dosage of the active
i ngr edi ent (s pdmylistaed Yl bede terprg frem apordils 1 orPriil 1o ahep gkefvariety of

factors. Rel Ntyef o My Tod , Wthout limtation, the type of patient
(e.qg., hunan%¥a¥h§§%g?t%§%%g}a#%ﬁh]Of t he conpound, the manner of

adm ni st2@ti on, and the conposition enployed. 25The pharmaceutically

acceptable carrier or vehicle can be particylate, .so.that the conpositions
are. for exatbrume PROOHMIAR. PosaetndMuirped s 8 PaisHt i8Sy Pad d MYREh t he

conposi ti ons (Hebdid 50 Lk LXEHP hRienTbbddY WELRDEorl cofitrflon IMRLRAPASBEA ON can
be in the formof a liquid, e.g., for ‘parenteral injection. In a
conposi tion fobd.8 m” and a body weight of 80 kg can be used.)

25  Asdiscussed herein, a CD33 binding agent can be administered intravenously or
subcutaneously to the patient on a schedule that is, for example, daily, weekly,
biweekly, tri-weekly or monthly to the patient. For example, a CD33 binding agent
can be administered weekly, for a period of 2 to 10 weeks, typically 3-6 weeks. In
some embodiments, the dosage regimen of the CD33 binding agent maintains a

30  blood serum concentration of antibody at least 5 ug/ml or at least 10 ug/ml during
the dosage cycle. The CD33 binding agent can be administered, for example,

from 1-8, or more cycles. In some embodiments, a CD33 binding agent is
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adm nistration by injection, one or nore of a surfactant, preservative,

wet ting 30agent, dispersing agent, suspending agent, buffer, stabilizer and
i sot oni ¢ wQent2/@ars2al so be included. The |iquid conposiPCr@ars)1tnbssher t hey
are sol utions, suspensions or other |ike form can also include one or nore
of the followng: sterile diluents such as water for injection, saline

sol ution, preferably physiological saline, R nger's solution, isotonic

sodi um chl oride, fixed oils such as synthetic nono- or digylcerides which

5 can serve as the solvent or suspending nedium polyethylene glycols,

gl ycerin, cyellwdeseredchropraapyteneulgéogcol or ot her sol vents; stabilizers
such as am no acids; surfactants such as pol ysorbates; antibacterial agents
such as benzyl al cohol or nethyl paraben; antioxidants such as ascorbic

acid or sodi @ypiysett écxiah?_le, eahAdntiod iRBRIE 9 8B &reating a cancer, such as
et hyl enedi am netetraacelic acid; buffers such as acetates, citrates or

10phosphat es myghdd dgykemin, by pdmipestersiais i matks tf 54 waikei foy instaske akows odi um

chl oride gr r ) r er al i L J ed | npoul e,
O ool o155 DP2 8-t Al ST ELRLCROTIAGI LY e GaNI5 RIRLARET B
ot her mat eri dlhis tRAaygéalcagbe asuadiglbe Rentisied foreab@ Pl -3 myordlel, Uxpadilly about

i njectable conposition is preferably sterile. 15 The CD33 bindi ng agents
may al so be &VP&wnthsy Beaneephqdigentshiegdpsige sehedulens apintaipedanti pirgdictighj ed by
near or supegefi,bd G0t G P exahfidl %lsﬂg 'CFﬁi be @%I{tfnqédl ﬁﬁi Yo 2P ('IijJnilﬁt ¢isor
crystallized or entrapped 1n mcrocapsules that are prepared, for exanple,
by coacer vat it@atnieac ban pueowed by ailess érefiamit dbsipgbohedule ziatvolomgudsr ng, for

exanpl e, , 20hydr ox t hy] cel | u] ose. or gel atin.an ol y- t hyl net hacyl ate),
respect i V8l y,mSit'cHlCégfweéﬁy OSEﬁdS’é tejisP P@%@g}n@i@@m{)@héﬁ%ﬁn&e | i posones,
al bum n m cr agphenes 1, M u08BhshANSr mPANS RAAthindd RIuARM iNBRYG3ARGME §S), 1N
macr oenul sions or precipitated or imovbilized onto carriers or surfaces,
for exanpl e bgmissine t echnol ogy (protein coated mcrocrystals). Such

techni ques are disclosed in 25 Rem ngton: The Science and Practice of

Phar macy, 214 edition, Hendrickson R Ed. The anobunt of the conposition

that is effeghkife bmbbdifehiseapfiphyladic AeRPEdibeldaiiniStefandel a gD3gondi ti on
wi || depend on the nature of the disorder or condition, and 30can be

det er mi ndd bpinshingapgnetodningnigg infpgiemn ragiiens. Syitrbieipropindactici agents ircdudss i n

Vi VO assays {0 | gy i [: L nal. dosage
ranges. The %§3¥§§@kh§%gk¥BR%SSQ%%gég@g%gﬁﬁ%ﬁ@e€%§%%§§%¥%§§¥§??W al so
depend on t heuitabld gzeaf Thagmdphykictiahgemn cartadniiaisseed pritgness atdbotitibe di sease
or disorder, and should bhe decided according to the judgnent of the
practitioner SaRE B thtPasbinding 428t ances. 5The conpositions conpri se
an effective anount of a drug(s) or agent(s) such that a suitable dosage
will be obtained. Typically, this anount is at |east about 0.01% of a drug
or agent 20y vikeghig(oforabentGdoposnpasdivns \Wrebe adiiamsterdd by anyocalvenient

adm ni stration, this amunt .can be ried to range fromabout Q.1%to about
30% by el ghtOUF. 1hE-BHTp Qi LIAT of AoBh TS REcE, SoPHICAHB0LE FRHbel an
conprise fr oy akestutdiol Olidifle dRWIt oral0b Qfsa B a CAMAURthaP W08k yof the
conposition. In yet another aspect, present conpositions are prepared so

that a par entAsinzhistiesemennihsisy stemnt eriloeal f Y amualdeliverp sysioms are&ibown, €96 by
wei ght of the co intraven adm nistration, the, conposition can

oHnd" For ous, :
conprise f r oS ERONIEIG i1 PSR, P ISEPAICISF WCHRAGULTS SHENES 55 K B t he
patient’ 35bod¥ uw&i @RdmitiBePDEoBFREEL In certain embodiments, more than one drug or

agent or composition is administered to a patient.

It can be desirable to administer one or more drugs or agents or compositions

locally to the area in need of treatment, as appropriate for the drug or agent. This
30  can be achieved, for example, and not by way of limitation, by local infusion

during surgery; topical application, e.g., in conjunction with a wound dressing after

surgery; by injection: by means of a catheter; by means of a suppository; or by
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t he conposition can include fromabout I, 1.5 or 2.5 to about 50 ng of a
drug or agent per kg of the patient's body weight. In another aspect, the
anount adwDreost@s®™d will be in the range from about 1, PCHEPR012/0673890 about
25 mg/ kg of body wei ght of a drug or agent. 20 In sonme enbodi ments, the
dosage adm nistered to a patient is less than 0.1 ng/ kg to about 50 ng/kg
of the patient's body weight. (For conversion to ng/m2, a BSA of 1.8 nR
and a body weight of 80 kg can be used.) 25As discussed herein, a CD33

bi ndi ng agent can be adm nistered intravenously or subcutaneously to the
patient on ansghedideintpiert, the imlﬁlant@i@mﬂ%pordlasi hgn-porek.| oy gelatim@kl Y,

tri-weekly or 0 the patient. Far |ng agent can
b atm ni ot otk du iR B Bioh ot Sb1aS TBmGrands ST RTER L a5 e
I'n some enbodikBainsent, tddi SRR daf Bk Bg'du@& mﬁaeuéali?ehéosu@ctbﬂﬂ)rﬁgﬁm? gRi ntai ns
a 30bl ood serum concentration of anti ody at least 5 pg/mL or at l[east 10

pg/ mL duri ng atcheceadyrge otyrapastiThepremBepbstirdissee agent can be adni ni st ered,
for exanp\l;e from1-8, or nore cycles. In sonme enbodi nents, a CD33 binding
agent is admnistered chronically to a subject. By way of exanple, the

i nvention i nCﬂhEldﬁBg(@) Jgraghad) of cdrﬁlﬁﬁiﬂd’mg cén bad¢lBeredst@ltoasoladatehst | eukeni a,
by adm nistering 0.1 ng/kg to 50 , for instance about 51.5-8 or 2.5-8
ng/ kg, of an SEHEM-CER3S aﬁvms@aya%%&@gf%l%at@ﬁ@s ilvehtnasher sERRAMeTth;

treatment ca |y about
two nont hs. :ancg gtrﬁ&gérdrlgllgl ?re t&ﬁpﬁdnq%gg?cfﬁg s?ﬁ%gﬁ t%O?tsh @era%%?’ aflﬂﬁleye %ﬁk
reducti on i nobhgsit(s) oscanqioerﬂwnsk:cbhusexqmphgpnld@sﬁranglonaﬁtlteesysiemia dused up to

about 6 nt Thi s, treat n foI SS fr ent dosi ng
schedul e% Q%ﬂev?agapaﬁwoﬁg dif e‘\ Tigaans %&Eéﬂf@&#ﬁmﬂ ¥ mont h) .

This dosing gphedul s q@gh)bétﬂéﬁb&ﬁtﬁﬂl@@ﬁreieasezsys?e’ms‘hlscﬁsse@ nqﬁfétrgﬁe(;?/rb more to
mai ntain a reduction in Blasts and/or a rem’ssion. I n some enbodi rrents a

prophyl act i ¢ Laggant(19%h Sbieneed?inil 221 &1B)whn he msedD33 15bi ndi ng agent to
m nim ze infusion reactions. Suitable prophylactic agents include, for
exanpl e, nmethyl prednisol one, diphenyldram ne, acetam nophen or other

sui t abl e agemnte RS R HROEMYA@Fbintul A8€ H aceafiaR@ Wil dtisk prREdREs at 0 or at
about the sane time as the CD33 binding agent. 20The drug(s) or agent(s) or

conposi t il @ns phamaseutigheamrasiicaddpyted iy iBiEaNeEAI CAPMIpisTalEON tgniredanpl e, by
o ncp S E SnsD X RRORLL 0 S OURUAT SBIC PELLAI B o

mucocut aneou I nrn osa, r ect a

etc.). Adm nicatrietd droRhictn fOeinayainens administrated are\dedril©isstodizl dquesys syst ens
are known, e.g encapsul ation in |iposones, mcroparticles, mcrocapsules,
capsul es, et @ufferaw&lt@&ﬁ Whergdeerasd vt f@e SEMPPidenscan abseﬁ%féw sqlgpidgpg aj n

embodi ment Sl i caﬁc{’f%%étg‘?}% afgﬁr iMttaRno 9§&£1n9s'iraﬁ&ﬁr9é?§6&foﬂ£‘l 63! goxxgﬂ*f@e%' I8LAred to

a patient. eto a m ni ster one or gs or agents or
conposi t 20ns ahestlatic puthoast lipmoasisatd easepad avthetsite af thremmj;ectam Sppm@lﬂ)y ittt e f or

the drug or a This 30can.be achi eyed, for, ex b vvay of
i ot Con, B PRMP BT SR Sy Gy e SRRt Ty RE g < i n
conj unction widpi@ Wl%&ﬁ%&%o@«ﬁ&%r ﬁﬁéﬁﬁéé’eon'éé’ntfa@é ﬁcatﬁé?ﬁen&&’l maans of
a catheter; by neans of "a suppository; or by neans of an inplant,; the

i mpl ant bei ngeabéd @pq@@nemgch PO PPOPBUSOT saphejallathatmgsthmmwmabf aqtlmcl udi ng
menbr anes, such S|a

e eee ne B Rl bt FaclT TR PR BT iRlierbt BEiuroh P8 RSN ) of &
cancer, PENDFodxamPh wWahtanGnf@kioRbottReRRtadthd StefileSHdfnaceutical grade water

or saline. Where the drug or agent is administered by injection, an ampoule of
sterile water for injection or saline can be provided so that the ingredients can be

mixed prior to administration.

30  Compositions of therapeutic agents also can be administered according to accepted
dosage forms in the form of tablets, lozenges, aqueous or oily suspensions,

granules, powders, emulsions, capsules, syrups, or elixirs, for example. Orally
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5 The drug(s) or agent(s) or conpositions can be delivered in a controlled
rel ease system such as a punp or various polyneric materials. In yet

anot her ewbadizmastsy a control |l ed-rel ease system can be pCaEPdoliLeEBOXI Mty
of the target of the drug(s) or agent(s) or conpositions, thus requiring
only a fraction of the system c dose 10(see, e.g., Goodson, in Medical
Applications of Controlled Rel ease, vol. 2, pp. 115-138, 1984). O her
controll ed- rel ease systens discussed in the review by Langer (1990,

Sci ence 249: 1527-1533) can be used. The drugs or agents are fornulated in
accor dance wiathinmgerted kempooethinag SoriginaonkS eEnreapeertal agdntss mpasipieon
adapted for intravenous admnistration to ani nmal .payticularly human

bei hgs, as aSBEUEVTAALIHORCTRE THFONE drraguivior SAorhit tlayorips el piclys of
vehi cl es for ak pégRWEME WS SdiihidlSbémlor ORerdl Qodtak hbéhtd; 988 prissrvagueous buf fer
solutions. \Were necessary, the conpositions can also include a

sol ubi | i zi ng aggERtto PYsFskharBaesutienllyi nelatable prsparatieni Mpoyert wWoeredan
optionally c i se.acl ocal n et.i i i ne. ase pain at
The oite Sr TR PUERrEn A cERBPSbY s WAy Bt PR R s e e e T her
separ at el y ombsorptsh inaBei3abintdstibilittactderde pfoniding haustgixaedidt®dn odsr a&n dry

| yophi |l i zed powder or water-free concentrate in a hernetically seal ed

cont ai ner suékteadedperigawbime. d¢leghehcer@erleMmeatirsgs sWeowdHidt y of active
agent. \Were s 1 [ i i i be

di spensed, 2§9§?g%@§§gﬁ§?&%?§%Egﬁpﬁﬁ?ﬂﬁ%§%§§§F§ﬁ€%§8ﬁ@gﬁﬁﬁﬁgﬂg%%r.

phar maceut i cak aggnadén thetelateo plastalms éluidVremehe bevicmugnosuragadingitse

adm ni stered by |njection n oule of steri|le water for injection or
Saline ol beammlss danbgd by fin e ORI N ichSurTe gl th §50t ol

adm ni strati QBent30HBIRASH H QN fapbhEleaPRUE W61 AYE Plabrofth$ SanGRByiBE an
adm ni stered according to accepted dosage fornms in the formof tablets,

| ozenges, acq@esssugaltyzend bydes dedpensiprofits, asgpansedds theppidd psofilesoff si ons,
capsul es, syrups,.or elixirs, for example. Oall dm ni stered

conpost & ons aRviaBteGme torushh ACBRF i f s Rl .

sweet eni ng ag@iHostetidfelbrasy efdl Glea®es caasRddeal¥ed or saccharin; flavoring
agents such as peppermnt, oil of wintergreen, or cherry; coloring agents;
and preséPving agents, to provide a pharmaceutical |y pal atabl e preparation.
Mor eover, wh i . f . il taQr h e - ated to
del ay disintg&?é??%ﬁ&gﬁgﬁgﬁgng%%%Hﬂﬁﬁﬁﬁﬁéﬂﬁgéfﬁggﬁﬁ%?3%’%?ﬁ??gﬁPP her eby
provi di ng a Solsd ai livgdd d6daice DnioVRT efamels] the dedlp pstidrochndhcltddmatebalsekdti vel y

per neabl e menbranes surroundi ng an osnptically active driving conpound are
al so sui t abl éombp contimpisielbafionnd theaetve welrdienty Theantsialy thatfaga ghg at er

pl atforns, fl.yi.d f : j t I I S i's i nbibed
Byt he. dri vi 5g B at o EMA el Rt ool 8 GLEPL Nt A5 B R MR o
conposi t 20n tshelbwgindanhapetetiaceatinpheeseats déltemeatiwel pltlat dctivasngrediengs can de an
essentially zero order deliver rofile as opposed to the spiked profiles
of i mmedi at e °F&EASLFbf PHPP%HE. A tinme-delay material such as glycero
nonost earate or glycerol stearate can al so be used. 15 The conposition can
i nclude various materials that nodify the physical formof a solid or

| i qui d dosagdhaspmposiaensesaapladmirtisiered dorp pglignt onnesdrihéreef atddrequensyi al s t hat

forma coating shell .around the actjve.ingredi ents. The .naterials that form
the Goat 1 ng ShaVH st Fohfe 15t § RlletFing a8 SHoding RO IS, °f or
exanpl e, 25ug@bmpositions can be administered over a period of 1 day, 2 days, 3 days, 5 days,

7 days, 10 days, 14 days, 21 days, 28 days, one month, two months, or longer

periods of time. It is understood that the compositions can be administered for any

period of time between 1 day and two months or longer.

30
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20shel l ac, and other enteric coating agents. Alternatively, the active

i ngredi ents can be encased in a gelatin capsule. The conpositions can be
adm ni st eweadot2o4a75pat i ent in need thereof at a frequencyCT®mP2au857339 peri od
of time, that is determ ned by the attendi ng physician. The 25conpositions
can be adm nistered over a period of 1 day, 2 days, 3 days, 5 days, 7 days,
10 days, 14 days, 21 days, 28 days, one nonth, two nonths, or |onger
periods of time. It is understood that the conpositions can be adm ni stered
for any period of time between 1 day and two nonths or |onger. 30
Product i on ofPrgxhiciipmdf Agtibudkidésbodi es can be produced using any met hod usefu
for the synthesis of antibodies, in particular, such as by reconbi nant
expression or chem cal synthesis. 5 Reconbi nant expression of antibodies,

or fragments Agfibdgies VaH he/godideane@k any Ykt Uskful Rrahy 8mtie@Refr uction of a
nucl eic acid that encodes the antibody. |If the nucleotide sequence of the
anti body is Rpadgdiesainietiaila, such@s by eesombenanhexpiessionoychenical pathepispt i de

t her eof ngybe assenbl ed from chem cally synthesized 10 ol i gonucl eoti des
(e.g., as described in Kutneier at al., 1994, BioTechniques 17: 242), which
i nvol ves t he Reysihb@antSexpfessive bf apibods adrifgniscatsentdedesiveotiepdofi Ng portions
of the sequence encoding the antibqody, annealing and |igation of those

ol i gonucl eot tya&llydpvely$sesonstigsition of anpeaicsrid the ancedes dbe witibgendttheot i des,

e.g., by PCR t j : | ej ' . i na:
ant i body or guﬁgwe%gﬁggggé¥E2¥§8?h%§ﬁgEggg@%gggggég%ggﬁ¥gﬂ§ﬂﬁ%g%ﬁgﬂgource.
| f a cl one centablypagidehbernoithaybe aaskintlehoni chgmidaly parthéstaeldar ant i body i s

not avail abl e, but the sequence of the antibody is wp, a.nucleic acid
encodi ng’ heogﬁfﬁ%lf&?g%ﬁe‘?%be“éiﬁf‘fé‘ifbﬁ‘iw Kpigpid aﬁéls’u]i%9ggﬁ’\£’q§6lﬂ}lws(l .g., an
anti body cDNA4bj B Yiny@Ye DAy th& L8060 @8RGIRS Sbdnl Q@b @Y cbhmiey or cells
expressi ng the 1Tmunogl obulin)” by, e.g., anplification using synthetic

prinmers hybr ipditab béthesequracgencadugihe amthodpfanneadingend digateoroef thgsec| oni ng
usi ng an ol i gonucl eot.i.de be s ific for th rticular, gene sequence.
2511 Jan anti Boayichatoepal] PR amp it e idnidrdieed it 2R s not

commercial |l ypawgai |l able (or a source for a cDNA |ibrary for cloning a

nucl ei ¢ acid encodi ng such an i mmunogl obulin is not available), antibodies
specificlPor a particular antigen can be generated by any method known in

the art, for I V4| tient . J l.qal  nodel
such as a rabq?f&%$8Wb€§%¥g?g&8gﬁgg% %g%@ﬂg%f@ﬁ%ﬁb§§gﬁﬁf%§ggﬁgagr, nor e
preferably, byergereasat gagraredbohmondalitablatsotedi €S clohe Gontal$ngids anclbied by
Kohler and MIstein (1975, Nature 256:495-497 as descri bed by Kozbor

. 1), .or,
et al. (19832cidipreeingly Preisaiar antiodyds ngtpvailghle, hut thesogsncs af tienocl onal
Ant i bodi es angd;; : r : i s
At et s vel JHiSSRSEkAREANIG AR pRodlrsific aflbay BPbe apld froma
can be oBfai meithbly/saiccedeny., g akabodxqdesdiboary) ortaaY A dibrare generatad frdescr i bed

‘h aruziengt . ﬁéﬁg Bésglg?);r gﬁgﬁﬁgegﬁ%g Ghe indmmosteauhn) By e & PG adbiifidRoh F 29Nt S

using synthetic primers hybridizable to the 3' and 5' ends of the sequence or by

cloning using an oligonucleotide probe specific for the particular gene sequence.

25 If an antibody that specifically recognizes a particular antigen is not commercially
available (or a source for a cDNA library for cloning a nucleic acid encoding such
an immunoglobulin is not available), antibodies specific for a particular antigen can
be generated by any method known in the art, for example, by immunizing a
patient, or suitable animal model such as a rabbit or mouse, to generate polyclonal

30 antibodies or, more preferably, by generating monoclonal antibodies, e.g., as
described by Kohler and Milstein (1975, Nature 256:495-497) or, as described by
Kozbor et al. (1983, Immunology Today 4:72) or Cole et al. (1985, in Monoclonal
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50r by screening antibody libraries (see, e.g., Cackson et al, 1991,

Nat ure 352:624; Hane et al, 1997, Proc. Natl. Acad. Sci. USA 94:4937). Once
a nucl ei cwacot/eefaence encodi ng at | east the vari abl e @owaiPr010f06138%e
antibody is obtained, it can be introduced into a vector containing the
nucl eoti de sequence 10encodi ng the constant regions of the antibody (see,
e.g., International Publication No. WO 86/05807; WD 89/01036; and U.S.

Pat ent No. 5, 122,464). Vectors containing the conplete |ight or heavy chain
that allow for the expression of a conplete antibody nol ecule are

avai | abl e. Thi’emibOdiheadeGareiecTh@apy evlemBi hi}StIhe athbQﬁiyAltqnatb@lsuSted to

i ntroduce the, nucl e i de .su i.tutiaon t|o l5necessary to
sUbsti tute (SIENSTEE g EMe ab prdRe Wl ubPefy el oy Brtie eai dues
participati ngcﬂeémaglFammedawnmwar%sl(é kdas b@s@ﬁbw fnlH@e effl nOgaci d residue
that does not contain a sul fhydyl grou Such nodifications can be carried

out by any mcisser IdfelR73- rlu2$lﬁefoml@nqscsxf%ahéragm@m@@mbll@ﬁh@$pe§6@@nflgen
mut at i onsg or ﬁ%#‘i&e?r{?ﬁ%%xﬂlb%dgﬂﬁla?%& Esq, Sg%ﬁ@ﬁ&n &é1§§¢§§{t§83?k”62£‘0t

limted tO, agenesi s an nut'agenesi s

(see, e.g., IHihebi dﬂSm%‘;Pro@I Nafl X &d. 3ci. BiSal o4 Lsgm 253 :6551). In addition,
t echni ques have been devel oped for the production of "chineric antibodies"”
(see, e.g., Morrison et al., 1984, Proc. Natl. Acad. Sci. USA 81:

25851- 855; Zlg}zfy?gg%ﬁgle%tagﬁi uél%@%n%&%ﬁcg"ét%a%%%e@gqatﬁg Gomakdfe ﬁ{tl&%b}/ ar 1985,

Nat ure 314: meric an I's a nol ecul e fn whic ent
portions areidenaved if canrbeditiddrcedint@an war&br gmednieg thesucteotide sdyasecehavi ng a

vari abl e ,regi on derived froma nurine cl onal ti bod a human
! mmunog! S8u .eﬂcme%laﬁen%ﬁ.r%ﬁaonseféhea"@ﬂﬁ (P s ve Pt a

nucl ei c aC'd}§¢®W§@%RB@O@QﬂtﬁQW@ﬂB@”&kP@@WPB@ﬁtﬁ@QﬁkﬂP&ﬁD”@Qﬁm%he vect or
for the production of the antibody can be produced’ by reconmbi nant DNA

t echnol ogy u@pmgnmeﬁhnpqmebKMndmnrhﬁwvwbmaﬁmnaNewH@d@e@MaﬂﬁanEOMMomn to
those skilled in % used t

oot oing + hemiets Bl ket Skl TS It TheR PR PRinkdfs o § ona

and transl at iagiigd dycanbe @kedStogMddduce THrarRIBBEOQMStituAEh(WSHEs dd@lone¥anpl e, in
vitro reconbi nant DNA 5t echni ques, synthetic techniques, and in vivo

genetic 12comprassary Ensubsidiate fopdelatexhsioae of mere wiahlafegion gusieint Fesiltien

San‘pr ook et ?larlffcé)gl 19 111\@11 1‘13’1%0%}% @s&ﬁh@ﬁ% cﬁ\vhﬁlgﬁlr @tll%’ é’cd\’Pe%}ﬂ% Tha% dogsd Col d

Spring Harbo ra ory, prln rook et aI

2001; Mol eculnar cdﬂmmarsglﬂlﬁngxbmpa&mhynMﬁmions 3irdbe'5¢3h,rrled?@ltd)y3p i ng Har bor
Publ i sh., Cold Spring Harbor and OAusubeI et al. (eds 1993- 2006,
Current Prot deedhad lfqvwwpéwn”aforﬁl%m&r@giuct%wﬁ snRctiismigtatgpsor delevios ingy

eXpressi on Ve atiar i RAIRE:RE NG a%%ldd;y%@ﬂ (A SRBUERGRR I AARN! Bocl, of the

nucl eot i de sequence of an ‘anti can be transferre ost ce
convent i 80al vitro site directed mutagenesis (see, e.g., Hutchinson et al, 1978, J. Biol. Chem.

253:6551).

In addition, techniques have been developed for the production of "chimeric
antibodies" (see, e.g., Morrison et al., 1984, Proc. Natl. Acad. Sci. USA 81:

25  851-855; Neuberger et al., 1984, Nature 312:604-608; Takeda et al., 1985, Nature
314:452-454). A chimeric antibody is a molecule in which different portions are
derived from different animal species, such as those having a variable region
derived from a murine monoclonal antibody and a human immunoglobulin
constant region, e.g., humanized antibodies.

30
Once a nucleic acid sequence encoding an antibody has been obtained, the vector

for the production of the antibody can be produced by recombinant DNA
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15t echni ques (e.g., electroporation, |iposomal transaction, cal cium
phosphate precipitation or transduction), and the resulting cells are then
cul t ur ed W9 20481521 onal techni ques to produce the anti lpouEP201n/0638CI fi C
enbodi nents, the expression of the antibody is regulated by a constitutive,
an inducible or a tissue-specific pronoter. 20 The host cells used to
express the reconbi nant anti body can be either bacterial cells such as
Escherichia coli, or, preferably, eukaryotic cells, especially for the
expressi on of reconbi nant i nmmunogl obulin nolecules. In particular,

mammal i an celt¢chngloghusisg Giehmigses krametie thoaraMVetbedd that(apHyowi o thosg unct i on
with a vector, 25.containing the major internedi ate early.gene pronoter

ol ement {1 om KRG 05 ABTBBLE Bt BLorLrishoFrFatr e B adRB ey ot em f or

i mrunogl obul iaAgbddyaRdings8 uenE@ﬁeﬁq@'a@%ﬁa@'tra:nsqlﬂﬁi@nal%ﬂ@raﬁsﬁéﬁ&ﬂil c&pekett el
al ., 1990, Bi oTechnol ogy %:2). The cell line can be, for exanple, DX4
or CHO S. | nsignalshEresetgthside incliflealyr ieswapleciaryitbe resepbiwse@Ndsi ng t he CHEF
system (See s o 8 varie ot her
host-exprgssﬁ%%hvug’gkéﬁggﬁéﬁgﬁ%%%ﬁ%glgF?%ﬁ%%%ﬂ?%cgﬁgégé%lg%%ﬁ%%dies. Such
host - expr essiegamply sthe ieEhhigpé L& tibedahiSain®sodkyet whiloho tVsleewlghi Oignigguences of
the antibody can be produced and subsequently purified, but also represent

cell's that cdnlabgrantManer of nkd. 6eld SeiHerdebaglahorHohe ooy tisr i at e
5nucl eot i de I S i b ,n nol ecul e
T sl tu | Thes BINSEIHREE oSk B A2 2000 MEIAVIMHT RIGBIA T Ch s
bacteria (e. ddanukl, 3¢did., Goid SBring Hitbiok PPshlishr, divdd SpmmgiHatbbh N.&Camdi nant

bact eri ophage . pl.asmd or. cosm d. DNA ex si pn_vect ors, cont ai ni ng
i nmunogl oy mts)'@@é.eﬁa éﬁ‘a@%ﬁ%@%@a&rﬁmﬁ’é@wﬁs ahuolee BRpIsey Teh o)
transformed Wil &Ry Rant yeast 10expression vectors containing antibody
codi ng sequences; insect cell systens infected with reconbi nant virus
expression vectors (e.g., baculovirus) containing the i munogl obulin codi ng
sequences; plant cell systens infected wth reconbi nant virys expression
vectors (e. 6 explSiiop TEdiar e OF mudleoriene s Of Bt st aE kL Vi U
(TW)) or transbetidedqidnch of B¢ MtbodRBAn B AEiSIeH 4P RaDSI @M bl Reacdmiosal( €. 9. ,
Ti plasm d) containing anti body codi ng sequences; or manmalian cell systens
(e.g., CB, Gebniqesces., digiropoRtiondPpseipaldmmsacsionsgrldign pbesphgter econmbi nant
expr essi on_ capShElah? of AIALAING ALIMPLENRNS LI Edulh o d:Dg Lenome. of
manmal i an cells Ce.g., netal'Tot i onein pro ef) or Trom manmal i an vi ruses
(e.g., the ademamiions tdéchhRupy wPRddUCe thdantibadg ilnispecilid etabadidkntgrtheot er). 20
In bacterial systens, a nunber of expression vectors can _be advantageously
sel ect ed dep&xferPLpTHe pHEOgY ds feguiaieddy & NsHtHEVGR A iIHBEIP O hidsSEpr essed.
For exanple, ¢ %ﬂ:@ohﬁﬂ&@ quantity of such a protein is to be produced,
vectors that direct the expression of high |evels of fusion protein

product s20hat are readily 25purified m ght be desirable. Such vectors

i nclude, but _are not limted, to the E.  coil expression.vector 78

(Rut her " et ail e TgBelERRe § Sares b fasyoTant abbiy EHSHICLOTE ot g
sequence nay shé 44 Rh&hNDY b Y EdbiyNEkabRRic\Ce R, @5 écfhllklrf&ni%ew th the lac
Z coding region so that a fusion protéinis roduceJ? pl N vectors (I nouye
and | nouye, £98%ssiduel ree@nifoasmRawogloBuldlmoleguley;In yartichieskeanamdliBchust er ,

30 1989, J. Bipl. em . 24: 5503-5509); .a e like. pGEX vectors can al so
be used to expRebsTRSCLITg BETYseRe sl EPlon sREReRE LY SREAOF G at hi one
S- t r ansf g8 as@oft@Ring th MmagRNelethedi s el b&ieqRombRt elefenefiém$@hiall € and can
easily be purified from ) ) ) )

cytomegalovirus is an effective expression system for immunoglobulins (see, e.g.,

Foecking et al., 1986, Gene 45:101; Cockett el al., 1990, BioTechnology 8:2). The

CHO cell line can be, for example, DG44 or CHO-S. In another example, an

antibody can be expressed using the CHEF system. (See, e.g., U.S. Patent

30 No. 5,888,809.)
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| ysed cells by adsorption and binding to a matrix gl utathi one-agarose beads
followed by elution in the presence of free glutathione. The pGEX vectors
are desi gveaot2o4515el ude thronmbin or factor Xa protease eCeaprage/0si3tes so
that the cloned target gene product can be released fromthe GST noiety. 5
In an insect system Autographa californica nuclear polyhedrosis virus
(AcNPV) or the anal ogous virus from Drosophila nel anogaster can be used as
a vector to express foreign genes. The virus grows in Spodopiera frugi penta
cells. The anti body codi ng sequence can be cloned individually into

non- essent i alA vagitpoasothérdrosttexpessaropl vectioh ey spashsytaadeiutiligethie)expfess he vi rus and
pl aced under control .of .an, ACNPV. pronpter (for, exanpl.e the pol yhedrin

b omoter) . 1 AT o ROSERENIE S BBt e SpaEEh M aREEs: on
systens can Requéhédsi @b ankiBo&REASHMIBH R edAn@ HERRYIchHS pliSfists ®dt Ao an
expression vector, the antibody 15codi ng sequence of interest can be

| i gated to arnerieisAbeAlls that camndenitisnsiormed emsinsfecisd vatnthe eppreprgEex, e. g.,
the late pro . an i tite er Thi [ ' ene can
then be. i aserPooi A b ERIbh s R ool s e B

reconbi nat i oRitu.| TiRed Inchide | but ard v igsee b, iricrdoe@indsmsaduch Bebactdral (eggnone
(e.g., region El or E3) results_ in a reconbinant virus that is viable and

. ) .re . . )
capabl e of exXpfeéandB. subtliDoransionoed BidIresPHRINEE bpderiophags PR e @lassud s.
(See, e.g., . , | %ﬁ?ﬂl o1 :81: 355- 359) .
Specific ini?ﬁg?QB%Q%nggﬁéeééﬁgﬁIég&%%SF@%%%P’ OPOEEPP%%Eﬁ?ﬁ ransl ation
of inserted aejuebodyyaedieny Sechremoess pidhés erassfgratdwith cdaoddbitane yddFG

initiatiE$ codon and adj acent. se ue€%§§. Furthernore, the initiation codon
is operabPy FEPERERN YSIAREOMRAMEGIPORRodHtE SAUCGES st CHAVHE 255 equence
to ensure traysdd Wl r@donttiarRirhs ExprSRtvectbRERS BHOYBTIONY cbhdfmdigat | onal

control signals and initiation codons can be of a variety of origins, both
nat ural and shaniiedrioglobiihe cedihg s¢quensesoplantqst ezsewn irdegtedwittnhanced by t he

inclusion of appropriate transcription enhancer elenents, t ription
term nat or s, "EPEbAsh A expResSia ool leg oihul Howgr Mok Vb AN Bvor |

153: 51- 544) . t3Mictdmasdt Virg( TMV s tragsbolm&d with Recoaibitift flAGERNexpeessBAUl at e

t he expression of the inserted sequences, or nodify and process the gene
product 19 t ectepdeist.ild pfageid)santatierg ardpod Baedingrbriiupneeat ergnamipaliap |

gl ycosyl atio cess , ¢l gav ' S can be
Toorcant. £ ot Rt GAEIOSHOHR, Brtos3 BRY 2BEodt oPoTh SH BuBBHR S ¢

char act eri st irecoatbihanp egirédsnnastattsamtditing phenq@estdetivandbdatthogalome
processi ng and nodifjcatjon of proteins and gene products. Appropriate cel
lines 5or ho®f mejrunalizs celis(cige. MpfalRIONgIngEMPE: A drasy FraeRaldg itpesat i on and

pr 0cessi Ng. o kNl Q&I OHRINEX Al:Sa36fka VTR TS, ifbrerUKar yOL i ¢ host

cells that p ss the ce machi nery tor proper processing of the
primary 20anscript, glycosylation, and phosphorylation of the gene product
can be used. Sgch mral i an host cells include, but are not limted to, CHO
(e.qg., DGA4 &P DREIRHIALYSiqRe nugjqer ?’%E’fesi‘@n(‘,‘%?rﬁ\%éb{e YeHItagsgusty 373, W 38,

BT483, HsS578TelckilBdepdRdhd (PbH tHAAPIntERled 330mRRRkE&RS HRBS expfRed PHY-tErm

hi gh-yi el d production of ‘reconbi nant proteins, stable expression is
preferred. Fexampanwhen a kbegd quanhigsofishelt a grogdin is tooemesdiced vaatoidtbaly can be
15engi neered.,. Rat her than using expressi.on vectors,t contain viral

or 1 gns of - r dBFRaAs PekC Sy nih BLL B AR e SRL RS e R R ot r o1 1 e
by appropbi apariféPhessiibedesianld Shciel@iapinkiude; But.ardAqN@iifid, toROANEAY

sequences, transcription termnators, pouyadeg&gation sites, etc.), and a
sel ect abl e maKREssioFECtIALIRY? 78K Buther et al, 1983, EMBO J. 2:1791-94), in which the

antibody coding sequence may be ligated individually into the vector in frame with
the lac Z coding region so that a fusion protein is produced; pIN vectors (Inouye
and Inouye, 1985, Nucleic Acids Res. 13:3101-3109; Van Heeke and Schuster,

30 1989, J. Biol. Chem. 24:5503-5509); and the like. pGEX vectors can also be used
to express foreign polypeptides as fusion proteins with glutathione S-transferase

(GST). In general, such fusion proteins are soluble and can easily be purified from
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i ntroduction of the foreign DNA engineered cells can be allowed to grow
for 201-2 days in an enriched nedia, and then are switched to a selective
medi a. Thwo=elxasmbl e marker in the reconbi nant pl asm dPCorEPee13/06339 St ance
to the selection and allows cells to stably integrate the plasmd into
their chronosones and growto formfoci that in turn can be cloned and
expanded into cell lines. This nethod can advantageously be used to

engi neer cell |ines which express the antibody. Such 25engi neered cel

| ines can be particularly useful in screening and eval uati on of tunor

anti gens t hatysedrcelsdnt addprpgion hyd bmdingdb meedatiiy ghitathioneregansd irady. A nunber

of selection St n be ysed. For _.exa . the, her si mpl ex virus
Chyntdi ne. ki ROl CuBed b i BEF BRlaftjohe Tag RN vgafF o
hypoxanthlnedeﬁgﬂﬂﬁﬁﬁﬂﬁu&hﬁﬁﬂﬂﬁﬁbbﬂ&ﬁﬁt&ﬁ@@&ﬁ&ﬁﬁ&négﬁﬁws@oﬂwgﬂﬁ&%ﬁ%HSka and
Szybal ski, 1992, Proc. Natl Acad. Sci. USA 48:202), and adeni ne

phosphor i bosy#eetaes¢ prosloet qas be releasgd fropoily GNT mpiety. 1980, Cel | 22:817) genes
can be enployed in tk-, hgprt- or aprt- cells, respectively. Also,
antinmetabolite resistance can be used as the basis of selection for the

fol | owi ng genmean ingkltBy st Abtogaiphe caifoatiastirR@e pblohdtrdbdiotingX@cdP\dee €. J. ,
Wgler el al., 1980, Proc. Natl. Acad Sci. USA 77;3567-70; O Hare et al.,
1981, Proc. Keg3nalogenyvinscirom fispsopgila msdapogasfer cgpbe ugd 25K SSHF & s

resi stance t j i o I 1981, Proc.
Nat | . Acad. g%?gM%%%gggg%%%é@%Q%?&%ggfs@ﬁgg O@%ﬁfe S P%Q%??ﬁﬁ%@ to the

am nogl ycosi dstitteddkBd{ngesequencecan d dloneclahdiPhiankipoyo h@n-488atkd segidils (&rd WA,
1991, Biothera 3:87-95: Tol stasheyv, .1993, Ar Rev. Phar nacaol xi col .
32: 573- 588 %%Plaél?ﬁp yepgringen rf’rd}éh@zﬁﬁ%sg'l?él’%g%i w%rgawr%r?ggmﬁl’son, 1993,
Ann. Rev. Bi %k}ﬁ&br@&1ex%%%lthggs&yh@d}%ﬁf%motéém& TIB TECH 11(5): 155- 215)

and hygro, which confers resistance to hygronycin (see, e.g., Santerre et
al ., 1984, CGene 30:147-50). Methods conmmonly known in the art of

r ecombi nant tec nolo%y nhich an be qig%%fre descriged i n Ausubel et
al . (eds., 19934 ian BOph gty ApEINSE 8t Eripa BEUFAP" BY Y FBY§" Bohn Wiey &
Sons, NY; Kriu@@k&! In d88Dwhémna adémnNaliols 1866 as dbepXekRasieotdr, the AideAAt Or y
Manual , Stockton Press, NY; and in Chapters 12 and 13, Dracopoli et al.

(eds., 1894, coling serueppentidaisrest ¢an haliggtedce g afenpvirydipnseyipgn/igarskytion NY:

and_Ool ber e« apbefl. By AR o noPhos Bl K0:cdcde T, expressi on

| evel s of an antibo can©be 1 ncrease rfication (for 20 a
revi ew, see Brindriegicas canthetlbaimsehel in thihedanseirgs genoni dfSn bases iarivgene
anplification for the expression of cloned genes in mammalian cells in DNA
cloni ng, Vol recombingtioqelpsertiph Hsgnongsientisy kegiamefie Vifplaenames Befegion t he
vector syste IRY; % - [y 1 i | ot he
| evel of inhi l?‘%%(%ﬁ;%%{e@%lr?fﬁeg&%h@? I&%}elh%ft %s\fla@g:a{l&% I%Plei d%%%@ggsgn% ﬂlg nunber
of copi e80of imhenogiokdin @bipenle in Bifeted hdves. 639el ¢ &i, EdgaregidoShenk, @8dpci at ed

ith the nucleoti e nce. of i hod roduction of the antibod
T o e B8 SR TSN o 355300 SRstlnc RS isPs Gap pS g ' POV
3:257- 66) . T@&mﬂgéQMQ§h&pﬁﬁﬁm@ﬁﬁ&9©f%%9&%%&&&%&M&ﬁh Mﬁu§%9£Q%é&Pn vectors,

the first vector 30encoding a heavy chain derived pol ypepti de and the
second vect osiganls oetilwdg the ATghtnitiation codon and adjacent sequences. Furthermore, the

initiation codon is operably related to the reading frame of the desired coding

25  sequence to ensure translation of the entire insert. These exogenous translational
control signals and initiation codons can be of a variety of origins, both natural and
synthetic. The efficiency of expression can be enhanced by the inclusion of
appropriate transcription enhancer elements, transcription terminators, etc. (see,
e.g., Bittner et al., 1987, Methods in Enzymol. 153:51-544).

30
In addition, a host cell strain can be chosen to modulate the expression of the

inserted sequences, or modify and process the gene product in the specific fashion
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chai n derived pol ypeptide. The two vectors can contain the sanme or
different selectable markers that enabl e equal expression of heavy and

| i ght chawo 20pal4y1septi des. Alternatively, a single vect eCTER201b®6133®d t O
encode both heavy and |ight chain pol ypeptides. In such situations, the
light chain is typically placed before the heavy chain to avoid an excess
of toxic free heavy chain (see, e.g., Proudfoot, 1986, Nature 322:562-65;
Kohl er, 1980, Proc. Natl. Acad. Sci. USA 577:2197-9). The codi ng sequences
for the heavy and |light chains can conprise cDNA or genomic DNA. Once the
ant i body has degred. Bedhonbdifiaatidng (egpelsswiition) anhprobessipgr(e.&i, eltavagiengt any
suitable nmethod for purification of .an, aptipod for ex e

chr ot ogr apRiPt8 pEofies dap Bt 5t Rkt o s o€l BRI st 11 iy
for the specicilchasichaafteadtic@indRpadift mebhandith B ZHeHdsCRAMMRonal

chr omat ogr aphy), centrifugation, differential solubility, or bﬁdany ot her

standar d t eciPregerng and me@fipatianfaf pseteion 2od senedtredusts. ARPEABiectsd digiey e
referencegfor, ﬁ{)#esg?%&% ca‘htsbeec'chfo%nt {akkng ¢ 2%&)}2{@8@@@%@%&1@?@%@@ of

15according to resent invention 1s on of

Monocl onal Anlid foedieprotei gt preqitd. PRoothceald seikanlofio b sl ey that possesd t1e  2006.
Exanpl es 20 Exanple 1: Affinitity to CD33 ~ The CD33 bindingwagents have
a KD to bot h CRHENMAGINEY FIrREPRAI STEOS LT the PiFRLY Eanseipt1 gy aMYBiioNess on

the cell lin -G i E t een
03 bi nai ng T ERE A ol ep reclRE BRI ool B deed” SUER RERIARh o P20 o 4
as No. 1-14, inchsfeebtti arehyt)limicedrron@HOa(RG:. dyGésrot GHO-EDIFRerBHAEkar mi ned by

FACS Scat char i ) SCI] i I 30( try.
1994 Sep!d; 1505 MR o8 rsRes 4 35 s Brds dbmTeT ikl dare et A0 col

| i ne, reconbigpaniozhizkd 8dseenol gusCD33 cell line). Briefly, dilutions of a
CD33 bi ndi ng agent were prepared in a 96 well plate starting with 100-400
nMin the first well (80 pl), followed by 11 dilution steps (1:2, 40 + 40

OISR L N N S
were gently mpiefededFdr bagmlatcen 1ihey thdt Ha ekiBss ahh@tibadyt @h b0 pl FI TC
conj ugat ed secqndarg anti body (concentration 15 pg/nl; nouse mAb anti-human
| g6 was1S  engineered. Rather than using expression vectors that contain viral origins of
replication, host cells can be transformed with DNA controlled by appropriate
expression control elements (e.g., promoter, enhancer, sequences, transcription
terminators, polyadenylation sites, etc.), and a selectable marker. Following the
introduction of the foreign DNA, engineered cells can be allowed to grow for
20  1-2 days in an enriched media, and then are switched to a selective media. The
selectable marker in the recombinant plasmid confers resistance to the selection
and allows cells to stably integrate the plasmid into their chromosomes and grow to
form foci that in turn can be cloned and expanded into cell lines. This method can
advantageously be used to engineer cell lines which express the antibody. Such

25  engineered cell lines can be particularly useful in screening and evaluation of

tumor antigens that interact directly or indirectly with the antibody.

A number of selection systems can be used. For example, the herpes simplex virus
thymidine kinase (see, e.g., Wigler el al., 1977, Cell 11:223), hypoxanthine-

30  guanine phosphoribosyltransferase (see, e.g., Szybalska and Szybalski, 1992, Proc.
Natl Acad. Sci. USA 48:202), and adenine phosphoribosyltransferase (see, e.g.,
Lowy et al., 1980, Cell 22:817) genes can be employed in tk-, hgprt- or aprt- cells,
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5added, m xed, and incubated for 30 mn. onice. 4 m PBS ph7.2 containing
0.02% acid were added thereafter, cells were pelleted and resuspended in
300 pl PBEOphiz4Z75and subj ected to FACS anal ysi s using &CBBPEACScBant 0. Al |
experinmental steps were perforned on wet ice, all CD33 binding agent
dilutions were made in PBS/ 0,5%BSA + 0.02% acid. FACS calibration was
performed 10 using Quantum FI TC MESF (Prem x) Beads (Bangs Laboratories).
Al'l sanpl es were neasured using the same FACS paraneters. The ratio of
bound 1gG versus free 1gG was cal cul ated from M-I values at different CD33
bi ndi ng agentrespesioeht dsa, antsmetabbldé sgsistapeel casbeSesatl @b thedbabib of selgctiopgr essi on

corr esponds 19 PRETIRg A0S TBHER.Bsh Rsedodren PantheRSetielevhe
results are Wiglgdl AN 1080 /@oe NeﬁpA@h&)B@l UR A7 HRiIseEm7 108 a et Mgy nonol gus
CD33 KD (nM 1 280-03-08 0.3 0.0 280-21-09 0.4 0.3 3 280-29-12°0.5 0.6 4
280- 31- 01 Proc. Natl. Acad. Sci. USA 78 1527 31); gpt, which confers resistance to
5 mycophenolic acid (see, e.g., Mulligan and Berg, 1981, Proc. Natl. Acad. Sci. USA
78:2072-76); neo, which confers resistance to the aminoglycoside G-418 (see, e.g.,
Clinical Pharmacy 12:488-505; Wu and Wu, 1991, Biotherapy 3:87-95;
Tolstoshev, 1993, Arm. Rev. Pharmacol. Toxicol. 32:573-596; Mulligan, 1993,
Science 260:926-932; Morgan and Anderson, 1993, Ann. Rev. Biochem. 62:
10  191-217; and May, 1993, TIB TECH 11(5): 155- 215) and hygro, which confers
resistance to hygromycin (see, e.g., Santerre et al., 1984, Gene 30:147-50).
Methods commonly known in the art of recombinant DNA technology which can
be used are described in Ausubel et al. (eds., 1993-2006, Current Protocols in
Molecular Biology. John Wiley & Sons, NY; Kriegler, 1990, Gene Transfer and
15  Expression. A laboratory Manual, Stockton Press, NY; and in Chapters 12 and 13,
Dracopoli et al. (eds., 1994, Current Protocols in Human Genetics, John Wiley &

Sons, NY; and Colberre-Garapin et al, 1981, 7. Mol. Biol. 150:1-14).

The expression levels of an antibody can be increased by vector amplification (for

20 areview, see Bebbington and Hentschel, The use of vectors based on gene
amplification for the expression of cloned genes in mammalian cells in DNA
cloning, Vol. 3., Academic Press, New York, 1987). When a marker in the vector
system expressing an antibody is amplifiable, an increase in the level of inhibitor
present in culture of host cell will increase the number of copies of the marker

25  gene. Since the amplified region is associated with the nucleotide sequence of the
antibody, production of the antibody will also increase (see, e.g., Crouse et al.,

1983, Mol. Cell. Biol. 3:257-66).

The host cell can be co-transfected with two expression vectors, the first vector
30 encoding a heavy chain derived polypeptide and the second vector encoding a light
chain derived polypeptide. The two vectors can contain the same or different

selectable markers that enable equal expression of heavy and light chain
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0.4 0.3 5 280-31-01(nut) 1 0.5 6 280-34-02 0.3 0.5 7 280-50-01 0.3 0.5 8
280-50-01(nut) 0.4 1.7 9 280-61-07 0.3 0.4 10 283-03-03 0.3
WO 2012/045752 PCT/EP2011/067339

polypeptides. Alternatively, a single vector can be used to encode both heavy and
light chain polypeptides. In such situations, the light chain is typically placed
before the heavy chain to avoid an excess of toxic free heavy chain (see, e.g.,
Proudfoot, 1986, Nature 322:562-65; Kohler, 1980, Proc. Natl. Acad. Sci. USA

5  77:2197-9). The coding sequences for the heavy and light chains can comprise
cDNA or genomic DNA.

Once the antibody has been recombinantly expressed, it can be purified using any

suitable method for purification of an antibody, for example, by chromatography
10 (e.g., ion exchange, affinity, particularly by affinity for the specific antigen after

Protein A, and sizing column chromatography), centrifugation, differential

solubility, or by any other standard technique for the purification of proteins.

A comprehensive reference for all steps used for making the monoclonal antibodies
15  according to the present invention is Yokoyama et al., “Production of Monoclonal

Antibodies”, Current Protocols in Immunology, Unit 2.5, 2006.

Examples
20

Example 1: Affinitity to CD33

The CD33 binding agents have a Kp to both human and cynomolgus CD33 of
Affinities of 10 nM or less on the cell line HL60 and HEK293-cynomolgus CD33,
25  respectively.

Fourteen CD33 binding agents (fully human monoclonal antibodies as listed in
table 1 as No. 1-14, respectively) to human and cynomolgus CD33 were
determined by FACS Scatchard analysis as described in Brockhoff et al.,

30  (Cytometry. 1994 Sep 1;17(1):75-83) on CD33 expressing cells (AML-derived
HL60 cell line, recombinant HEK293-cynomolgusCD33 cell line). Briefly,
dilutions of a CD33 binding agent were prepared in a 96 well plate starting with
100-400 nM in the first well (80 pl), followed by 11 dilution steps (1:2, 40 +
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1.9 11 283-05-01 0.2 1.1 12 283-07-03 0.3 2.1 13 283-11-03 0.3 0.6 14
283-14-01 3.2 2.3 Table 2 20 Exanple 2: Internalization kinetics

| nt er nal iwetomm4sfs2ant i body refers to the reducti on of Phe/ERp@n0G7364

anti body/ antigen conpl exes on the cell surface of the target cell after

I ncubation with 5anti body. Internalization tests were perfornmed with the
CD33 expressing HL60 cell line. Cells were incubated with a fixed anpunt of
a CD33 binding agent (10 tg/mlL of fully human nonocl onal anti bodi es as
listed in table 1 as No. 1-14) for defined tinme periods (Onh, |h, 4h, 24h)

at 37 C to alghqwy. koteoreDiz atddil Mlent Mbutions are added to FACS tubes, 150 pl
cells (0,8x10%/ mI=1,2x10’ cells/tube) are added to each FACS tube. Cells were
gently mixed and incubated for 1 h on ice. Thereafter 50 ul FITC conjugated
secondary antibody (concentration 15 pg/ml; mouse mAb anti-human IgG) was

5 added, mixed, and incubated for 30 min. on ice. 4 ml PBS ph7.2 containing
0.02% acid were added thereafter, cells were pelleted and resuspended in 300 pl
PBS pH 7.2 and subjected to FACS analysis using a BD FACS Canto. All
experimental steps were performed on wet ice, all CD33 binding agent dilutions
were made in PBS/ 0,5% BSA + 0.02% acid. FACS calibration was performed
10  using Quantum FITC MESF (Premix) Beads (Bangs Laboratories). All samples

were measured using the same FACS parameters. The ratio of bound IgG versus
free IgG was calculated from MFI values at different CD33 binding agent
concentrations and displayed as Scatchard blot. A regression line was drawn
through the resulting data points, the slope of this line corresponds to the negative

15  wvalue of the association constant. The results are listed in table 2.

Human CD33 Cynomolgus CD33
No Clone ID #
Kp (nM) Kp (nM)

1 280-03-08 0.3 0.03

2 280-21-09 0.4 0.3

3 280-29-12 0.5 0.6

4 280-31-01 0.4 0.3

5 280-31-01(mut) 1 0.5

6 280-34-02 0.3 0.5

7 280-50-01 0.3 0.5

8 280-50-01(mut) 0.4 1.7

9 280-61-07 0.3 0.4
10 | 283-03-03 0.3 1.9
11 283-05-01 0.2 1.1
12 | 283-07-03 0.3 2.1

13 283-11-03 0.3 0.6
14 | 283-14-01 3.2 2.3

Table 2

20
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ant i body/ antigen conplex. At the indicated tinme points acid was added to
the 10i ncubation mx to prevent further internalization. Thereafter a fixed
anount ofwQR8R/dasTsdi ng agent was added to saturate all ED3EPasiogsn9 sites
on the cell surface. The total anount of CD33 binding agent bound to the
cell surface was determ ned by FACS analysis utilizing a FITC conjugated
anti-human | gG secondary anti body. The tine point Ch was used to determ ne
the initial level of 15 CD33 antibody/antigen conplexes on the surface and
was defined as 100% The results are listed in table 3 and illustrated in
Fi gures 1-3. EXam@lechdntealiziRonilnwtiayy CD33 ant i body/ anti gen conpl exes on the
cells surface after 4h |ncubat|on with antibody (%9 1 280-03-08 49 2
280-21-09 41 3 280-29-12 49 4 280-31-01 44 5 280-31-01(nmut) 52 6

Internalization of antibody refers to the reduction of the amount of antibody/

antigen complexes on the cell surface of the target cell after incubation with
5 antibody. Internalization tests were performed with the CD33 expressing HL60 cell

line. Cells were incubated with a fixed amount of a CD33 binding agent (10 pg/ml
of fully human monoclonal antibodies as listed in table 1 as No. 1-14) for defined
time periods (Oh, 1h, 4h, 24h) at 37° C to allow internalization of the
antibody/antigen complex. At the indicated time points acid was added to the

10  incubation mix to prevent further internalization. Thereafter a fixed amount of
CD33 binding agent was added to saturate all CD33 antigen sites on the cell
surface. The total amount of CD33 binding agent bound to the cell surface was
determined by FACS analysis utilizing a FITC conjugated anti-human IgG
secondary antibody. The time point Oh was used to determine the initial level of

15  CD33 antibody/antigen complexes on the surface and was defined as 100%. The

results are listed in table 3 and illustrated in Figures 1-3.

Remaining CD33 antibody/antigen
No Clone ID # complexes on the cells surface after 4h
incubation with antibody (%)
1 280-03-08 49
2 280-21-09 41
3 280-29-12 49
4 280-31-01 44
5 | 280-31-01(mut) 52
6 280-34-02 44
7 280-50-01 53
8 | 280-50-01(mut) 55
9 280-61-07 47
10 283-03-03 45
11 283-05-01 51
12 283-07-03 48
13 283-11-03 46
14 283-14-01 47
Table 3
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280-34-02 44 7 280-50-01 53 8 280-50-01(nut) 55 9 280-61-07 47 10 283-03-03
45 11 283-05-01 51 12 283-07-03 48 13 283-11-03 46 14 283-14-01
WO 2012/045752 PCT/EP2011/067339

Lintuzumab was included as a reference antibody. Lintuzumab/CD33 complexes
rapidly internalized upon binding of lintuzumab which was in accordance to
published data. After a 4h-incubation period only about 20% of the initial amount
5  of CD33/lintuzumab complexes was left on the cell surface. It could be
demonstrated that, unexpectedly, internalization of all 14 CD33 binding agents

according to the present invention was decelerated compared to lintuzumab.

Example 3: ADCC activity

10
Decelerated internalization rate translates into increased ADCC activity in vitro. To
assess the effect of decelerated internalization on the ADCC activity of the CD33
binding agents (fully human monoclonal antibodies as listed in table 1 as
No. 1-14), target cells (HL60) were incubated with a CD33 binding agent for the 0,

15 1, 4 and 24h. Subsequently an ADCC assay was performed with IL-2 stimulated
PBMC as effector cells and antibody coated HL60 cells as target cells. For all
experiments a mAb concentration of 30 ug/ml was used. The co-cultivation of
effector cells with target cells in presence of CD33 binding agent was performed in
quadruplicates or triplicates in 96-well round-bottom microtiter plates in a final

20  volume of 200 pl assay medium per well consisting of 10% human serum and
1% BSA in RPMI in 1:1 ratio. First effector cells (freshly isolated PBMC cells in
100 pul 10% human serum in RPMI per well) were plated, followed by target cells
and CD33 binding agent solution (diluted in 50 pl 1% BSA in RPMI). As a control,
effector cells were cultivated in assay medium alone (effector cell control) and

25  target cells were cultivated either in assay medium alone (spontaneous lysis) or in
assay medium supplemented with 1% Triton X-100 (maximal lysis). The co-culture
was incubated at 37°C in a humid CO, incubator for 3 hours. At the end of the
incubation cells were removed from the culture medium by centrifugation (200 x g,
i.e. 1000 rpm; 10 min) at room temperature. Cell free supernatants (100 pl/well)

30 are transferred into corresponding wells of a 96-well flat-bottom plate. To
determine the LDH activity in these supernatants 100 pul reaction mixture (freshly
mixed 250pl catalyst with 11.25 ml dye solution) are added to each well and
incubated 30 min at room temperature in the dark. Then the absorbance is

measured as described below.
35
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47 Table 3 Lintuzumab was included as a reference anti body.

Li nt uzumab/ CD33 conpl exes rapidly internalized upon binding of |intuzumab
whi ch waswonoesesrsdance to published data. After a 4h-i mculEztéionetsas i od
only about 20% of the initial amount 5of CD33/1lintuzumab conpl exes was | eft
on the cell surface. It could be denonstrated that, unexpectedly,
internalization of all 14 CD33 binding agents according to the present

i nvention was decel erated conpared to |intuzumab. Exanple 3: ADCC activity
10 Decelerated internalization rate translates into increased ADCC activity

in vitro. Tocgssggieity MRicRfiberlt (PDHIRGRhET AbeA 70 NOENRAsI &S i0dReRhret he ADCC
activity of the é:DS .bi nﬂl r(‘lg agents (full, htﬂ)man nmonocl onal anti bodi es as
listed in taBteCq agidving The dqtggtion ofcyeqtorieify is bapqded thgateasyreame A &P th a
CD33 bi Pdi ng eﬁ,g&'ﬁﬁha(ftﬁitztréleas@d lfrbﬁﬂ%laé}nzﬁ/gﬁnﬁﬁdhﬁcﬁﬁﬁged]&ﬂll’si[ LDH&?I@MIB@(Sjsay
was performed w | L-2 sti ted.P as e tor..cells.and_antibody
Coat oa 160" 8 Pttt Sl Pt 68 e Mra B G B RL B &S R4 BR R, ot on
of 30 pg/9ol whsorpsednadimencof fouhiianalye onmedsueddfat 690 nmeaainst aviefdrencr get
cells in pre i-ndi f i | i.gat es or
%@glgl_l%logggé nf dﬁ% ﬂl§gﬁ{%e Y@aﬁelprqlb dl‘é{eﬁ’iﬁﬂle_tﬂe %f??ﬁ%’ﬁ% df

triplicates in ¢ ound-bottommcrotiter plates in vol une
of 200 | A as&digiedipiptopsity Wie avergn shsrbange of theauadiuplasnteser tpliaates 1% BSA i n

IRiMloiynhl: 1 ras ic@lcuLE{eﬁ%&Fl)lc\iﬂeﬁef&%kglroPF@Wa§ sdﬁtfai@&tbl Vhes8 @t@é&&dﬁﬁbmtv@&él ts i nI I100
o human ser.um | n er. we . were at e of J.owe y target cells
and CD33 bi ndFhsyty tigo s follovging eaﬁtmléa PRI ,&gc@o;/@% in RPM). As a
control , 1ef f ¢effatoraaigkiscelienie-affectdreall eshtiol-speigaeonechlease)adivided bef f ect or

cell control mg)%%ag?etl&rsg_ f)on%ﬁleloﬁs M\ﬁerage)cul tivated either in assay medium
al one (spontaneous [ysSi's)y or 1 n assay nmedi um supplenented with 1% Triton

X-100 (maximal lysis). The co-culture was incubated at 37Cin a humd CO2

i ncubat or for : : : i Hat noved from
the culture r?eﬁa(l: g%&%@tycae%trtlﬁe:%? hn%‘ggi(ﬁlaﬁ@(%&g&;@e%agpn%S%a!(ggeﬁ\gﬁ]ﬁﬁf%sm' n) at
room t enper adghieed asdi0p%s ARE Gsabaitnad RECsactiytp for variopsanenoinis of antthodyst er r ed
into cor 18spepdingbatinlveasehlcaladbreRtile fd @hepaitonranal d@peayed s egithieni ne t he
LDH activity in theseo/s)upernatants 100 I A reaction mxture (freshly m xed
2501.t1 cat al’YIONPH 1. 25 M dye sol ution) are added to each weli and

i ncubated 30 min at roomtenperature in the dark. Then the absorbance is

measured as gRAckl bef RELPYAL I ot the CD33 binding agents compared to lintuzumab
resulted in increased ADCC activity compared to lintuzumab. In conclusion,
20  decelerated internalization leads to increased ADCC activity. Internalization for the
described CD33 binding agents is inversely correlated to ADCC activity of the
CD33 binding agents which is indicative for advantages with respect to clinical
activity of such CD33 binding agents. The results are illustrated in Figure 4 for the

internalization kinetics in this experiment and in Figure 5 for the ADCC activity.

25
Example 4: Epitope mapping
The binding epitope of CD33 binding agents described herein relative to the
epitope of lintuzumab was determined by Hydrogen Exchange Mass Spectrometry
30 (HXMS).

This method determined the susceptibility of the amide backbone hydrogens of

CD33 protein to exchange with D,O. The experiments were conducted with

recombinant CD33 protein alone and CD33 protein with added CD33 binding
35  agent/ lintuzumab (in the following in this example referred to as “antibody /

antibodies”). Regions of the CD33 protein showing significant protection from
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Cytotoxicity Detection Kit (LDH, Roche 11 644 793 001) was used to neasure
ADCC activity. The detection of cytotoxicity is based on the neasurenent of
LDH enzyrmeoaotzo4s515¢ rel eased from pl asma nmenbr ane- damag@dTaEPRI13/0613BH

rel eased into the culture supernatants reduces the tetrazoliumsalt from
the kit to formazan. The 5 absorption maxi nrum of fornmazan dye is neasured
at 490 nm agai nst a reference wavel ength of 650 nmin an ELI SA plate
reader. To determ ne the percentage cell nediated cytotoxicity the average
absorbance of the quadruplicates or triplicates was cal cul ated and the

background wagcimubs H@&ﬁo‘%ﬁndlf@éﬁﬁnﬁ)@ﬂ? QetBuy ReHESe MRS SRS thé'hfeqloidnt o the
foll ow ng equ effector/targe

ul at 10
mi x- ef f ect or lscfiqt?rngmbyoqheg @aﬁmecﬂé&r @gsf(éwawm BRPaINp G g( i? fng
r el ease- spontai@oasd & heﬁ&aﬁayﬁmrg%ethanlthya@malbpmmmhe &hibodp ERté body

pre-incubat i f target cell as_100% DCC activi.ty. ADCC
activity for %3)3?’ %erl g¢ PMHS?W{ %e lﬁa%gdeﬁlbé’ogigltlfgﬁlrcémfrﬂc?ﬁ?ﬁ??l% S\X}ﬁglycal cul at ed
relative o wuhembenged s@mpken dmpl gpiastedlasbageetast inass and tHRIGKMS/MS (9 .

Decel er at ed 't&:thﬁél'a ek zation of the CD33 binding agents conpared to

|l i ntuzumab resu I'n increased ADCC activity conpared to |intuzumab. In
concl usi on, 20decelerated internalization |leads to increased ADCC activity.

| nt er nal i zat ipgptHeQroteiner Qﬁﬁ)%ﬁ¥ B&fp 1%133@51&&&1{1%@9&%%1 yiveeré M¢EbAEd For

correlated t activity o F elgg%({%é%%ﬁ %|fng|dlngatl ve

Al
for advant aggg RPpes 'f‘teré’B@ctFmP‘E)raE’Ir? |na
agents. The MBaw 4 EEAPeobdtlsustmabatange (Tatglept o 25%(1 shihplel quieecglbiezat i on

kineti cs Tn e expeL L BN ELIN & B LA NEAPRE Aptingi 1Y 25

Exampl e 4: Ep| i ng agents
descri bed heﬁ\@ﬂhPOelIaDnQ,eoHﬁ @rh]éJné‘]leaibé’O@ﬁn le(amﬂu?babllwaisaldbalbwmdrted by

Hydr ogen EXCQ%&&% @’P&r%a B%Ctﬁrﬁgkfc(‘zgrélo 390 (iZRS'VQ)d 60-U'§e§or{6‘°55 5&%"@%(&&?”9‘1 the

susceptibility o he am bone dr ogens protein exchange

with D20. Th@léﬁ%ﬁl?%ﬁ% thepaps éfé%ﬁﬁ’cgt e ofierch é%%@ﬂﬁl%lﬂf@a bR Wrltei n
al one ands CDCHitl £104°€l dhd Whik bd. BA B (13331 Uion &4l GhehX e e tcbu(gmtbw BFen (i n the

of the Cba §18 imﬁxiﬁﬁimfn éﬁﬁﬁfﬂ RN BFo PR s Foffin SREHERY duct o
bi ndi ng of awhicxollychreme’ t3htep dadedpe. fihedartiégolas washedfvithié,Oret hod i s
determ ned by, M‘?FREB i&%ﬁu&%‘?%&&lﬁmﬁ?’ Adx'/-a%esxk Oﬂe%\kﬁc%? {1'Ehe c%{tgd g he

resul ting am no aci d sequence may ar ger e ac epl 2 of the

anti body. Thebéedomaaadaenareeneydppiialés qnétrt@mﬂdénﬁﬂﬁu%éuby 3gedi Mobﬂl‘al contr ol
experi mephs whhH /‘5v&é@%@Jﬂﬁ@&@ﬁttﬁ@ﬁf@ﬁ?@%ﬁ@ﬁ/@)ﬁP&%&@@P%s@%é@t e mass and

HPLC Ms/ M5 technal og n + antl CD33 protein
and anti body a&%?’é‘“ﬂ?/@‘@%f@& f9é/4 %%Oﬁrs}\@tl‘é‘@ rage W@éé?r%lzﬁ*ﬁegéﬁdﬂﬁ“éwa?he final
n})l ar rk ati o anhinhedYd%B3d matited. rgaﬁo%B@ Usinugesa 40BN, § aboltessPsLBM (lexchange
pl ate kept at .25C nc e was
aded to 80 g0 Bt BB ELHIRRLA Gshu TR LRt Wematetopadie S0R
NaH2PO4 i n Hpbasepbd ) andralxe chaingaios theltopediunm sxicinalygjealfcotunvaati 430st>11 nes
(15, 60,5320y, n was
then tr an%f er r% t 9%%9% (u?sg &?&u@%h%b %&e?ng% %"h‘}‘égj dlﬂl{% )?,%Esgfg!é)

scan method from 300-2000 for 14 minutes was used at resolution 60,000. For the

MS/MS experiments (used to ID peptides with the H,O exchange buffer), a method

with 7 scans was used for 14 minutes. The first scan was a full range scan from
300-2000 at 30,000 resolution. Subsequent scans were CID scans of the 6 most

30 intense ions from scan #1. Isolation width was 1.5amu, collision energy was 35V,
activation time was 30msec. Pepsin peptides were identified using fragmentation
data and the program Proteome Discoverer (Thermo). Identified peptides were
analyzed using an in-house program which calculates the average mass for
exchanged peptides.

35
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15HC1) at 4C and m xed. 90111 of this solution was then transferred to
10[tl of pepsin (4 ng/mM) at 4C and m xed. After 2 mnutes, 6011.1 of this
sol uti on waxoinmj4ested onto a M chrom C18 trap cartri dgePCThHP2€1a06T388lge was
washed with H20 + 0. 1%FA for 2 mnutes at 100111/ mn. A valve was then

swi tched and the cartridge eluted onto a Phenonenex Jupiter C5 colum, 1.0
X 50mm 5[tm 300A. Mobile 20 Phase A was water/acetonitrile/ TFA
(99/0.95/0.05) and Mobile Phase B was acetonitril e/ water/ TFA
(95/4.95/0.05). Flowrate was 10011.1/mn. Gadient was: O mnutes (0%B), 6

m nutes (4098)} CH35bHdiRSadetiQYRtectBd fHeriB'éIﬁi%al( W) fradiBedvilk @8 a0 B) , 11
m nutes (0%B).. The LEAP st.em.precqol ile p (se teo 4C and al so

mai nt ai ns t h@CSapeass EE#E%YQ%M <§ &%ﬁlﬂl\lﬁ 128 (TeBle DsThere s

experi msﬂtz ]gsét@%dc% %f (%igggpl;dt@téﬂ @mh@me Biwditig hﬁ@t@e@cmﬁdﬂefém aﬁ63 i 881)6 .
scan net ho was u sol u n or
o e v o SRR AP STt s S bt SR s P Chuf for) | h
met hod wi $h bislcenef Masizuseld (YIDPNEW hQVQE Seqh &of 142t Inselace madelimgf ul |
range scan fﬁgﬂ%gl%ocrggglostﬁhu?@o% Q'é‘ﬁicﬂfEc ﬁfﬁ?{ﬁ\é%&r 1%&&%’8%8{%&8 CID

scans of the I nt ense | ons on scan ation

1. 5anu, col | (& nresdedPindis qlstvpesacftanl \ﬂatlb@fhe&lrnﬁbe NeRsimd gepein @ehei n
pept i des V‘“irétdiﬁ“&vh&’e@l@e Mﬁﬂlﬂ e ﬁ@@mlﬁhk@ﬁatd@tdaff@@ﬁk th ifosP oo HedlDFY Ot eone

oo A Aents B st BerePE T e atr Pre i3 Fibdint andts Ahbad O37)

program whi c
CD33 bi ndld ng imtenpaepapplaatien bindeo iadidfidreatadpitpppthan Lirftiagmbnt Wit h t he am no
aci d sequence FFHPI PYYDKNSPVHGYW(Squ D No: 141) (Table 4). The sequence of

CD33 prot ect eg—by—the the-ngagent-s—desertbed—heretmare different

and non-over | %—ng—t—ejtfﬁge %@E@&&-@W&Aed by 5 bi ndi ng

of Lintuzumab QNDPNF\ALQ@B %ql D Nd'F @YYDI?N%? Yodel|i ng using the

crystal structyre of S a S oousto CD33,
i the bi 18023 o G TRy S UbP Y 5O W er

protein, wher =3the b| noB&@gZ%bItope (BF;‘ I ferent to those of

t he CD33 bind Qg agent szgéeﬁca') bed FmIBIPYIYm)ICNSBVHQW, t he CD33 bi ndi ng

agents descri bed—38in—thts pat ent—4 | eatieon—bind—to—a—-dif{f erent epl tOpe
t han Li ntuzumab. No d |ci€-31E0 k(a3 3 fE]ﬂHIBE@HKTSSBVHQ}-W FFEHPI PYYDKNSPVHGYW

2 280-21-09 FFEPI PYYDINGBWIGHV 3 | FFHPIPY YDKNSPVHGYW

7 280-50-01 FFHPIPYYDKNSPVHGYW
8 280-50-01 (mut) FFHPIPYYDKNSPVHGYW
9 280-61-07 FFHPIPYYDKNSPVHGYW
10 283-03-03 FFHPIPYYDKNSPVHGYW
11 783-05-01 FFHPIPYYDKNSPVHGYW
12 283-07-03 FFHPIPYYDKNSPVHGYW
13 783-11-03 FFHPIPYYDKNSPVHGYW
14 783-14-01 FFHPIPYYDKNSPVHGYW
15 Lintuzumab MDPNFWLQVQE
Table 4

15
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280-29- 12 FFHPI PYYDKNSPVHGYW 4 280- 31-01 FFHPI PYYDKNSPVHGYW 5 280-31-01
(rmut) FFHPI PYYDKNSPVHGYW 6 280- 34- 02 FFHPI PYYDKNSPVHGYW 7 280- 50- 01
FFHPI PYYDKNISPMHE@Y 28 280- 50- 01 (nut) FFHPI PYYDKNSPVHGYWP@TA$0016061339
FFHPI PYYDKNSPVHGYW 10 283-03- 03 FFHPI PYYDKNSPVHGYW 11 283- 05- 01

Claims

I. A CD33 binding agent binding to human CD33, the CD33 binding agent
being defined by
5 a) having a heavy chain variable region comprising CDR1, CDR2 and
CDR3, and a light chain variable region comprising CDR4, CDRS and
CDRG6, wherein CDR1 has an amino acid sequence selected from
SeqID No:1-14, CDR2 has an amino acid sequence selected from
SeqID No:15-28, CDR3 has an amino acid sequence selected from
10 SeqID No:29-42, CDR4 has an amino acid sequence selected from
SeqID No:43-56, CDRS has an amino acid sequence selected from
SeqID No:57-70, CDR6 has an amino acid sequence selected from
SeqlD No:71-84, or
b) recognizing an epitope within the amino acid sequence

15 FFHPIPY YDKNSPVHGYW (SeqID No: 141) of human CD33.

2. A CD33 binding agent according to claim 1, wherein the epitope is
determined by Hydrogen Exchange Mass Spectroscopy.

20 3. A CD33 binding agent according to any of the preceding claims, wherein
the internalization kinetics of the CD33 binding agent are such that at least
30% of the initial amount of the CD33 binding agent remains on the cell

surface of HL60 cells at a time of 4 hours after incubation.

25 4 A CD33 binding agent according to to any of the preceding claims, wherein
the internalization kinetics of the CD33 binding agents are such that at least
40% of the initial amount of the CD33 binding agents remain on the cell

surface at a time of 4 hours after incubation.

30 5. A CD33 binding agent according to any of the preceding claims, wherein
the heavy chain variable region comprises an amino acid sequence selected

from SeqID No:85-98 and the light chain variable region comprises an
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FFHPI PYYDKNSPVHGYW 12 283-07- 03 FFHPI PYYDKNSPVHGYW 13 283-11-03

FFHPI PYYDKNSPVHGYW 14 283- 14- 01 FFHPI PYYDKNSPVHGYW 15 Li nt uzunab
VDPNFW.QwWEB 20Pzlab24 15 Cains 1. A CD33 bi ndi ng agent PoirmsgReig/o6B33human
CD33, the CD33 binding agent being defined by 5a) having a heavy chain
vari abl e region conprising CDR1, CDR2 and CDR3, and a light chain variable
regi on conprising CDR4, CDR5 and CDR6, wherein CDRlL has an am no acid
sequence sel ected from Seql D No: 1-14, CDR2 has an am no acid seguence

sel ected from Seql D No: 15-28, CDR3 has an ami no acid sequence sel ected from
10 Seql D No: 29- 42 am@DRih sesjuancearienied diond SedPudee8-142l ect ed from Seql D

No: 43-56, CDR5 has an am no acid sequence sel ected from Seql D No: 57-70,
CDR6 has an ami no acid sequence selected from Seql D No: 71-84, or b)

recogni zi ng an epis OPs3 \Mﬁgg?ghgtehﬁao@mg% RGNY of BRYREGEInkIRTHE] WYBISNSPVHGYW
(Seql D No: 141) of human CD33. 2. A 3 bi ndi ng agent according to claim
1, wherein the epihedpl3} sinduecaitdug athpaviychagylayi=ahanige apdsequence
Spectroscgpy. selected from SeqID No: 113-126 and a light chain having an amino acid

sequence selected from SeqID No: 127-140.

7. A CD33 binding agent according to any of the preceding claims, wherein
the CD33 binding agent has an affinity to both human CD33 and
10 cynomolgus CD33 with a Kp of equal to or less than 10 nM.

8. A CD33 binding agent according to any of the preceding claims, wherein
the CD33 binding agent is humanized.

15 o A CD33 binding agent according to any of the preceding claims, wherein
the CD33 binding agent is fully human.

10. A CD33 binding agent according to any of the preceding claims, wherein
the CD33 binding agent further comprises an effector function.
20
11. A CD33 binding agent according to claim 10, wherein the effector function

is mediated by an F, domain.

12. A CD33 binding agent according to claim 10, wherein the CD33 binding
25 agent comprises one or more mutations in the F; domain that modulate the

function of the F. domain.
13. A CD33 binding agent according to claim 12, wherein the modulation of

the function of the Fc domain is an increase of ADCC by at least 10%,
30 preferably 50% and more preferably 100%.

59



203. A CD33 bi ndi ng agent according to any of the preceding clains, wherein
the internalization kinetics of the CD33 binding agent are such that at

| east 309%wof20tdm@s7sni ti al anmount of the CD33 bi ndi ng ageRrCTEPAHiN6736N t he
cell surface of HL60 cells at a tine of 4 hours after incubation. 25 4. A
CD33 bi ndi ng agent according to to any of the preceding clains, wherein the
internalization kinetics of the CD33 binding agents are such that at | east
40% of the initial anmount of the CD33 binding agents remain on the cell
surface at a tinme of 4 hours after incubation. 305. A CD33 bi ndi ng agent
accordi ng toldany ¥ CDRé bprdereatiengacchudimgsto anfief elarm tlRel Shehoneircthai n vari abl e

regi on conprises an . am no acid sequence sel.ected from Segl D No: 85-98 and
the [Tght ehai n vaMIGEIE 8616 SEaGRT Deaed A SS R Rar g SBUBHE sel act ed
from Seql D No: 99- Ebér aflinoAcdod3 pbitishis 392 A88/0F 23C &QY/6H 136 dcbordiy t8khd he
precedi ng cl ainms, wherein the CE)33 bi ndi ng agent has a heavy chai n havi ng

an anmino acid seqdfenaieEGsembetiegiindeym Seql D No: 113-126 and a |ight chain
havi ng angam no aci d sequence sel ected from Seql D No: 127-140. 7. A CD33
bi ndi ng agent according to any of the preceding clains, wherein the CD33

bi ndi ng agentishas AA0DaB birding/adeat MRbRlidisamy GP3Rimnd-140syseihgus CD33 with
a KD of equal to or less than 10 nM 8. A CD33 bindi ng agent according to
any of the precedifatiqnaimnthe Rydemainare peombratin alsubstitygensatipesioMani zed.

159. A CD33 bi ndi ng;898N3 2GS i 49 f the preceding clains, wherein
t he CD33 bi ndi ng age%t&]?s g)u%rgbﬁgsrmnm%z% CD33 bi ndi ng agent according to

any of the preceding clains, wherein the CD33 bi ndi ng agent further

conpri ses.an effect nction. 20 11. CD33 bi ndi ng agent according to

clai m ;o?‘?mégei n/%ﬁt’%?)f@&go%geflw&iq%iﬁﬁ% medi ated by an F, domain. 12. A

CD33 bi ndi ng ageman%ﬁﬁl%(ﬂl‘d&_ﬁlptri@inglaet%]gki-%fSg\!{lﬁﬁb:nl,tar@)@%gs IDONHY s25agent
e

conpri ses one or nore mutations in , dommin that nodulate the function
of the F, domai n. alDRACEHIEDINeidi%n g CAehof Sexidld M: dg, 2 6DRSaifrheq) wher ei n

at 1 east 10% sopPit a7ann g sab SherefBos ferer anl y Toose e o
an antibody comprising a CDR1 of SeqID No: 2, a CDR2 of SeqID No: 16,
15 a CDR3 of SeqID No: 30, a CDR4 of SeqID No: 44, a CDRS of SeqID
No: 58 and a CDR6 of SeqID No: 72,
an antibody comprising a CDR1 of SeqID No: 3, a CDR2 of SeqID No: 17,
a CDR3 of SeqID No: 31, a CDR4 of SeqID No: 45, a CDRS of SeqID
No: 59 and a CDR6 of SeqID No: 73,
20 an antibody comprising a CDR1 of SeqID No: 4, a CDR2 of SeqID No: 18,
a CDR3 of SeqID No: 32, a CDR4 of SeqID No: 46, a CDRS of SeqID
No: 60 and a CDR6 of SeqID No: 74,
an antibody comprising a CDR1 of SeqID No: 5, a CDR2 of SeqID No: 19,
a CDR3 of SeqID No: 33, a CDR4 of SeqID No: 47, a CDRS of SeqID
25 No: 61 and a CDR6 of SeqID No: 75,
an antibody comprising a CDR1 of SeqID No: 6, a CDR2 of SeqID No: 20,
a CDR3 of SeqID No: 34, a CDR4 of SeqID No: 48, a CDRS of SeqID
No: 62 and a CDR6 of SeqID No: 76,
an antibody comprising a CDR1 of SeqID No: 7, a CDR2 of SeqID No: 21,
30 a CDR3 of SeqID No: 35, a CDR4 of SeqID No: 49, a CDRS of SeqID
No: 63 and a CDR6 of SeqID No: 77,
an antibody comprising a CDR1 of SeqID No: 8, a CDR2 of SeqID No: 22,
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WO 2012/ 045752PCT/ EP2011/ 067339 14. A CD33 bi ndi ng agent according to any
of claim 12-13, wherein the nutations in the F, domain are |ocated at one
or nore pOI2bizAs7s3el ected from ami no acids at positi on®CIFP2@NGHTIB9 239
and/ or 236 according to the Kabat EU nunbering index. 5 15. A CD33 bi ndi ng
agent according to any of claim12-14, wherein the nutations in the F,
domain are a conbination of substitutions at positions 239 and 332,
preferably S2390/1332E. 1016. A CD33 bi ndi ng agent selected froman anti body
conprising a CDRL of SeqlD No: 1, a CDR2 of SeqlD No: 15, a CDR3 of SeqlD
No: 29, a CDR4 of aSdaRDoNBeqIB3INo:836CRHRDR ofStaglDd Mo S054 CBRS of SeDpR® of Seql D
No: 71, a an(% ggﬁqj# Cﬁgg)rﬂag\&ngga CDR1 of SeqlD No: 2, a CDR2 of
Seql D No: 186, 15a el CDR4 of Seql D No: 44, a CDR5 of
Seql D No: 58 and an &R Rf conpeikiAgNCDE?2 of 88qIMIb PR AYCORIBF B&dIDANG BDR1 of
Seql D No: 3, a CDR2 of SeqlD No: 17, a CDR3 of SeqlD No: 31, a CDR4 of

Seql D No: 45, a CBIEPR} oSSefilD Noy:3750 CARe ngygﬂéNﬁ S6etCBRe! SEID 20an

ant i body rrprl Si . a CDR2 of SeqlD No: 18, a CDR3
of Seql D ﬁlo %C%&%%@%ﬁsﬁ)ﬁ%ﬂ% 472 CDR5 of Seql D No: 60 and a CDR6
of Seql D No: 74 an aﬁmddﬁyaﬁmp@@migrai(sﬂ)ng oﬁSé@BlNOfldi@(q]IDU\beéi],IDa CDR2 of
Seql D No: 19, aCDR30f Seql | D No: 47 aCDR50f
Seql D 25No: 61 anaJOa%DR@D%ﬁ Oﬁesﬁﬂ@N@ 387@ C%R“é?ﬁtsﬁfggw 8f a CDRL of

Seql D No: 6, a , g@gl Seql D No: 34 a CDR4 of

Seql D No: 48, acgﬁgfﬁ %\J§Seq%d\%g])%gj20fgsr? 25 of Seql D No: 76,

zéBRgnt}bodyl Eo&rmﬂgmgbcaiy(ababnfmngdDR)lrdﬁSecﬁD ldo(DR2 Cd?RBeﬁﬂ;e[qmo é% 38a
0 q q and a

GRS of Ba1 D No: N7 25 e By L it i a4 SEBRADGRo g RO s OB, o CoR?

of Seql D No: 22, < FPR3: @faI%QCDRMQ)fS%QID XoCPR4 of Seql D No: 50, a CDR5 of

Seql D No: 64 and a %DRG of Seql D 78, an ant’i body conprising a CDRl of

Seql D No: 9, a CDRa aombcﬁecﬂompmmng&l DR 16X NSelp, D(NRR2 8f7SecdDCDR4  of
Seal D Mot 51 CHES-ef, SR, 8, W1 o FD e ) Weffy
of Seql D No: 38, ZPRA0063 SRMd BDNG: of $2qINePR2 of Seql D No: 66 and a CDR6
of Seal D1 5NO: 80, an antibody comprising a CDR1 of SeqID No: 13, a CDR2 of SeqlD
No: 27, a CDR3 of SeqID No: 41, a CDR4 of SeqID No: 55, a CDRS of
SeqID No: 69 and a CDR6 of SeqID No: 83,
an antibody comprising a CDR1 of SeqID No: 14, a CDR2 of SeqID
No: 28, a CDR3 of SeqID No: 42, a CDR4 of SeqID No: 56, a CDRS of
20 SeqID No: 70 and a CDR6 of SeqID No: 84.

17. A CD33 binding agent selected from

an antibody comprising a heavy chain variable region of SeqID No: 85 and
a light chain variable region of SeqID No: 99,

25 an antibody comprising a heavy chain variable region of SeqID No: 86 and
a light chain variable region of SeqID No: 100,
an antibody comprising a heavy chain variable region of SeqID No: 87 and
a light chain variable region of SeqID No: 101,
an antibody comprising a heavy chain variable region of SeqID No: 88 and

30 a light chain variable region of SeqID No: 102,
an antibody comprising a heavy chain variable region of SeqID No: 89 and

a light chain variable region of SeqID No: 103,
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an anti body conmprising a CDRL of SeqlD No: 11, a CDR2 of SeqlD 10No: 25, a
CDR3 of Seql D No: 39, a CDR4 of SeqlD No: 53, a CDR5 of SeqlD No: 67 and a
CDR6 of SEQl22dgs57581, an anti body conprising a CDRL of S8emiEP20No/067B29 a CDR2
of Seql D No: 26, a CDR3 of SeqlD No: 40, a CDR4 of SeqlD No: 54, a CDR5 of
Seql D No: 68 and a CDR6 of Seql D No: 82, 15an anti body conprising a CDRl of
Seql D No: 13, a CDR2 of Seql D No: 27, a CDR3 of SeqlD No: 41, a CDR4 of
Seql D No: 55, a CDR5 of SeqlD No: 69 and a CDR6 of Seql D No: 83, an
anti body conprising a CDRL of Seql D No: 14, a CDR2 of SeqlD No: 28, a CDR3
of Seql D No: 42, an@DfbdyfcoSwpaisiDgMdicaBBehain CDRlofegRDSEGe@NY0: T0awhd a

CDR6 of Seql D No: 84 7. A bi ndi t selected froman anti body
conprising a heavﬂqgﬁﬁé}ﬁ%ﬁﬁggﬁ rggpg@?gﬁc?lg}eﬂge (? No: 85 and a light chain
vari abl e regi on ofyn 38GHJAYNSMpPiding 2TRAY REiAi D 081 bEORBIONTf 18gq D Reayyakhai n

vari abl e region of Seql D No: 86 and a |ight chain variable region of SeqlD
No: 100, an anti bedightdmpr vaiably meieamiyeehhiNa: V&% i abl e regi on of Seql D No:

87 and a kight chaj i reqi - No: 1071, .
anti body Bompr i oi b R FonBrEAR ke B BB gt s e s0a
| i ght chai n vari alllght eigirovartibleSegiok digeqIDRo: B0, ant i body conprising a
heavy chain variable regjon of SeqlD No: 89 and a |jght chain variable

regi on of Seql D N8 an@dy compaiskiEsdiey vV et Vaiahle rerdafpeahhiNg: $aridbl e
regi on of SeqlD Ng:lig%pcl‘?a' vatidbldR ioﬁbﬁ*isgql‘ﬁﬁbamﬁ regi on of Seql D No: 104,

an antibody conprisi'ng a heavy chdin variable redgion of SeqlD No: 91 and a
| i ght chai n vari akhentiBgiyaonptisiBgaql HDaNochal®) Garidbénregioni A Sdylx Dop94 sndg a

heavy chajin vari abl e region of Seql D Na: and a light chain variable
regi on o?b Seql D I\I&:hg!i}b%?‘mh‘ﬁar?ﬁ?_{q 8@y O?gﬁ%'?q _Pngoga heavy chain variable
region of Seql D Ngj a83RREompris@Bla He® Bhald VARl ErebRAI IR QD S8adPadio: 107,

an anti body conprising a heavy c%a‘l n variable regi on of Seql D No: 94 and
10a |ight chain varighbthainr eajiable egioged SEybNo10¥, an anti body conprising a

:1 gg;/)c/)nc?)? i ge\cl]lag &%%1 %_nl_%l%giiyoc%m%frisgg%l h[ga\byp :cha?nS Vaarll’]a%learelg{.o%%tf S%gﬁj. RV icu?cp le
a light chain variable region of SeqID No: 110,
15 an antibody comprising a heavy chain variable region of SeqID No: 97 and
a light chain variable region of SeqID No: 111,
an antibody comprising a heavy chain variable region of SeqID No: 98 and

a light chain variable region of SeqID No: 113,

20 18 A CD33 binding agent selected from
an antibody comprising a heavy chain of SeqID No: 113 and a light chain
of SeqID No: 127,
an antibody comprising a heavy chain of SeqID No: 114 and a light chain
of SeqID No: 128,
25 an antibody comprising a heavy chain of SeqID No: 115 and a light chain
of SeqID No: 129,
an antibody comprising a heavy chain of SeqID No: 116 and a light chain
of SeqID No: 130,
an antibody comprising a heavy chain of SeqID No: 117 and a light chain
30 of SeqID No: 131,
an antibody comprising a heavy chain of SeqID No: 118 and a light chain
of SeqID No: 132,
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an anti body conprising a heavy chain variable region of SeqlD No: 96 and a
| i ght chain variable region of SeqlD No: 110, 15an anti body conprising a
heavy chawo 2oevi4atske regi on of Seql D No: 97 and a |i ght pchaiPaonasizabl e
region of SeqlD No: 111, an antibody conprising a heavy chain variable
region of SeqlD No: 98 and a |ight chain variable region of Seql D No: 113,
2018. A CD33 bi ndi ng agent selected froman anti body conprising a heavy
chain of SeqlD No: 113 and a light chain of SeqlD No: 127, an anti body
conprising a heavy chain of SeqlD No: 114 and a light chain of Seql D No:
128, 25an anti bodyneottprdysionprigingedegvy blimobfeqBdV® ING and a%ighinchaa | i ght
chain of Seql D No: %2%:A§n. ti body conprising a heavy chain of Seql D No:
116 and a I|ight cRAPRIBINSH D No: ~ 130, an anti body conpri sing

a heavy chain of 3JRahfbdN:combrismBd Raly Sidin 6h9éq1D3®@f125agdiQ1i%m chhdl, an
anti body conpri si n?ga heavy chain of Seql D No: 118 and a |ight chain of

Seql D No: 132, amfapliPolayl3donprising a heavy chain of SeqlD No: 119 and a

| i ght chagn of Se NO: ; i . S . i.n. of SeqlD
No 120 abd a 1 gh Ty ehvadhed oyt OERKID A B RS KRN O el
chain of Seql D Noof $2diDaNe: B85 i ght chain of SeqlD No: 135, an anti body
conprising a heavy chain of Seql D No: 122 and a _light chain_of Seqgl D No:
136, 3R aaiRqdy @y PEIgE @ hep g chaim @b gATRRYE: 1 28 rnda fighy qi8in 123 and
a light chain 100%f§ﬁﬂbgqyog6137, an anti body conprising a heavy chain of
Seql D No: 124 and a l'ight chain of Seql D No: 138, an anti body conprising a
heavy chai n of SeghBnfNodykdmpanciga Heaghthathaf Seqdb MedlB ahid a ligBO¢haliban
ggaigpﬂ%?8223T|S|ggsgﬂﬂgﬁgyEﬁPaln of Seql D No: 126 and a |ight chain of

an antibody comprising a heavy chain of SeqID No: 124 and a light chain
of SeqID No: 138,
an antibody comprising a heavy chain of SeqID No: 125 and a light chain
of SeqID No: 139,

15 an antibody comprising a heavy chain of SeqID No: 126 and a light chain
of SeqID No: 140.

19. A DNA molecule comprising a region encoding the heavy chain variable
region of a CD33 binding agent according to any of the preceding claims.
20
20. A DNA molecule comprising a region encoding the light chain variable

region of a CD33 binding agent according to any of claims 1-18.

21. An expression vector containing a DNA molecule of claim 19 or 20.
25

22. A host cell carrying one or more vectors of claim 21.
23. A method for producing a CD33 binding agent of any one of claims 1-18,

comprising transfecting a host cell with one or more vectors of claim 21,

30 culturing the host cell and recovering and purifying the antibody molecule.
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19. A DNA nol ecul e conprising a region encoding the heavy chain variable
regi on of a CD33 binding agent according to any of the preceding cl ains.

20. A DNAvoobeodb®s2conpri sing a regi on encodi ng the |i glrCTmEP2010/0689 abl e
region of a CD33 binding agent according to any of clainms 1-18. 21. An
expression vector containing a DNA nol ecul e of claim19 or 20. 22. A host
cell carrying one or nore vectors of claim2l. 23. A nethod for producing a
CD33 bi ndi ng agent of any one of clains 1-18, conprising transfecting a
host cell with one or nore vectors of claim 21, 30culturing the host cel
and recoveri 2¢. and\ pharinhgdupigaltdeapasitivh odyppnohg calthee actiW)ingredient one or

2012/ 045752PCT/ EP2011/ 39.24. A har ceuti cal ositio r|S|ng as
the active |ngredﬁéﬁ?cgg§§n ¢n$&ﬁe W%Hﬁﬁ8@ﬂ§°3§8ﬂ@?n55%%’ rﬁ to any one
of claims 1 to 18cadlpfsidi®asdilyhcBépisiiotfaecal |y acceptable carrier.

525. The pharnmaceutical conposition of claim 24, further conprising one or
nore additional therapeutic agents. 26. The pharnaceutical conposition of
any one clyai t 3 on their
surface. %0 %3 Theégﬁgpkgéggﬁf%gﬁkﬁgm%ogFﬁW%%ao ?é@{&nﬁgl Uns 24-25
for the treatnment najre BydEtiond tieedgeutidhgaamanci es and nyelodysplastlc syndr one
(MD S). 1528. The pharmaceutical conposition of claim 27, wherein said

nyel oid malignancy is selected fromacute nyel oid | eukemi a and chronic
nyel oi d | euk a. I cl ai ns
2425 Tor i he 2ot FEaphE e B R o B bl P s Q00 £

i nvol ve nyel oi d cetllsthatrexphas CD3atdnahagyurfadd. The nethod of depletlng CD33
expressinﬂ nyeloid cells in a patient, conprising adm nistering to said
pati ent ofe or nore CD33 bi ndi ng agents 25according to any one of clains

1-18 or a phapmaceylihginLoRABEShURAT M) Be bcIgims R LtRkHE 24- 25.
treatment of myeloid cell malignancies and myelodysplastic syndrome

(MDS).

15 28, The pharmaceutical composition of claim 27, wherein said myeloid
malignancy is selected from acute myeloid leukemia and chronic myeloid

leukemia.

29.  The pharmaceutical composition of any one of claims 24-25 for the
20 treatment of autoimmune and inflammatory diseases that involve myeloid

cells in their pathology.

30. The method of depleting CD33 expressing myeloid cells in a patient,
comprising administering to said patient one or more CD33 binding agents
25 according to any one of claims 1-18 or a pharmaceutical composition

according to any of claims 24-25.
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