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WD 2008/ 047242 PCT/ |1 B2007/ 004172 1 NOVEL ANTI - CD38
ANTI BODI ES FOR THE TREATMENT OF CANCER BACKGROUND OF

WO RIESIOMNZENTI ON CD38 is a 45 kD type |1 transnmepdT/mBre07/004172

gl ycoprotein with a long Ctermnal 5 extracellul ar,
domain and a short N terninal cytopl asm ¢ domain. The
CD38 protein is a bifunctional ectoenzyne that can
catal yze the conversion of NAD+ into cyclic ADP-

ri bose (cADPR) and al so hydrol yze cADPR into

cormN S apicoRl b ARSI siE e RRAEERT SrtilicrR

of lynphoid, erythroid and nyeloid cells. CD38
BYpC4EGIiRO mNBi OB TrbisE | YNIVAEDNEI OyNphoi d 10 | i neage
wi th varying expressi on levels at different stages of

B i | aked, .
GR3B5pa0 0 KOy R ftismenttitfe | SYUPIABH, Bl BodEeeminal
éxtma:ellum’rdammn hedratsbpd Neteimsinakdyitaptaantc demainn€he @D3§ protein is a
ﬁ@&cﬁgﬁ :%{c&eﬁ%y%%%n(%}zesﬂ?hﬁ&n\{etsnfh %ﬁ%@?ﬁt@ cyclic ADP-
tIMeé(nA@PBEanMQQ hyeirelyze TABERLiatol ADPHboge.i Ruringuirdegeny, CD38

@?kla}ésmo} %ﬁ*l alltﬁﬁféﬁ Q l)ceelljlgcérﬁoe ll%éﬁg:%‘%r@hbgteﬂ %rogenltors of

bynphbidery{hrbiyl anelmmyelandweim CDAf ekpriedsibr prrsistsamEsiy in thedymphoid

SR AR AR T B S5k

i n hemat opoi et| c mal i gnancies and its correlation
®PBA islieadatedrin neoy iaiamﬁtqmmg netigengiesandriacelf nes derived from

t
(S e Rl R TRRY, nABofpORof ipaRens WIRRGI (i),
Boddt's lymeBema)BL), mulhg}gmx@@zna (WIME,. B zhiosisr lyephegytic leukemia (B-

EQ)O B RnacTNaduke W ggﬂ héu§erﬁa ?XLLI)Z&i‘lE%H ARphbn@NEreD, acute

e sl ghal trans roug )
ﬁw@l@phl@umrmal @MLof haityneelloleykergla L)nkjodekires iymghoma (HL), and

bl‘%hl’ddrh gh&g‘%ﬂﬁ%@@ﬁf & ¥h éfh@r ﬂgnd SMBst &Wﬂtl\% 6Bkpotent stem

or cel ['1nes

F‘%ﬂﬁa@fo mﬁ hsmatomwg systam yrqa nﬁ@%l CD@? emwmm hepmatopoietic

M?Irll%yon%%s r]dailts E%rgqutﬁm \Ftﬁmﬁﬁgﬁse Py res@%g@glg%sgéDs& an attractive

zmﬁtéqrrar@tvowtheraww J I mmunol, 159: 193-205: S.
Deaglio et al., 2003, Bloodl1l02: 2146-2155; E. Todi sco

ébSQ'has l?éwlorepﬁté’cp% b@%voﬁ%'é 154@62"” %oﬂﬂ%% WaM%Trraaét al., 1998,
T _4702-4 T ber et aL

’26§5)3 ‘Pr't?e 5&31592&&4&3 Gilger @Sﬁ! QQW! VP Q@M‘ﬁa@é@faﬂ S U S A, 9T: 2840-
ﬁ%fi@%’f@mefheaélgnal ]tf‘)a?\Zdudloth@h tyl%'é@\e Eﬂ&gletleﬁq of numerous

Kitanaka et al | nrunol
stgnalingl roplectdes, amcludlrzg)gflosr)hﬁltpalsmﬁmoZAP-iQ sy;kgandm@pl in lymphoid

%Hd hﬁ/@lo'ibaéélé dMeeli hﬁéseglp %“né%aéf &Ny 99?%% J\ﬁﬁnﬁﬁd?l%s 407-2411:

or t ant nal’l nol e

MaMoreg: etah, é%B IASER.i b8 5&1 -392irph GLaarared afy 83988 d Immunol, 145:
5890838 M. bR ek al., 1997, J Immunol, 159: 193-205; S. Deaglio et al., 2003,

Blood102: 2146-2155; E. Todisco ef al., 2000, Blood, 95: 535-542; M. Konopleva ef al.,
1998, J Immunol, 161: 4702-4708; M. T. Zilber et al., 2000, Proc Natl Acad Sci U S A,
97: 2840-2845; A. Kitanaka ef al., 1997, J Immunol, 159: 184-192; A. Kitanaka ef al.,
1999, J Immunol, 162: 1952-1958; R. Mallone ef al., 2001, Int Immunol, 13; 397-409).

. On the basis of these observations, CD38 was proposed to be an important signaling

molecule in the maturation and activation of lymphoid and myeloid cells during their
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WO 2008/ 047242 PCT/1B2007/004172 2 nor nal
devel opnent. The exact role of CD38 in signal

WO e@a®dzet i on and henmat opoiesis is still not cPEBIB2007/004172

especially since nost of these signal transduction
studi es have used cell lines2 ectopically
over expressi ng CD38 and anti - CD38 nonocl onal

brhBvEespmyhi ch are non 5 physi ol ogi cal |igands.
Because the CD38 protein has an enzymatic activity

that produces cADPR  a nol ecul e that can induce Ca2+
nosi Prashele pf(GP3&in §@@ale§ra|aqguct1qyggnd hgmatanoiesiseis, still not clear,

?eéﬂeméi@%méélrﬁosot"'of @hes’ee&gﬁé‘ld tritnsdiRiioh Sstudlétd havéalsbd cell lines

een proposed that

9) has CD38
|qc§>£rqaahowe¥ﬁ5@f§mgoﬁ838 and ﬁ%@P§§ npqrogleealantifodigs, which are non-

rgpksiblogmAl Q@arm@d Bdcalsd thé anoshIGrbeh Ihaslawmhewét@ﬁ abtivity that
| ncrea3| nBE%Do ucti on of cADP Lee

ce;s_\& ajarlegsiie)f hat gfelrglndu@ngé[ 9‘)°b'l@6m'} Q—} 3;3 tL@e ‘et al., 1989,

tmfa/ biéarat eas 8081618 H. 0N68BHER. ARchUROHOd 1, rw/fﬂag@nz 203-209),
n. showed t hat n i t her

W B e tropad Tt G Rayee o rgpaiiotal rthodies tragers o™

MRSEIEAAGY ahdSighdl Grapb@ivlibh nglymgﬁb%iz@;db;bmfrea&hg lpﬁla%&non of cCADPR
muno

1655 b6 6 ol opr, AGhBH wet o, 4125.431-479) Gy 1@ hypothesis
208 Iruddtidn &nd ?@Iﬁhhﬂuﬁati@h aalysis1&OED33 érﬁf&m@howélcﬁ&lat neither its
741- 15,747 e best evidence for the_functjon,o

lasBlie il nesfiscemamatic AGEWY IS necessanfar dhe Slggéléﬁgamed'ated by
detiesh3g antibbeies (AKitinaka Wl1©99aﬁﬂnrﬂuhcﬁd1629d9§2-¢9$d F. E. Lund

ERGER, /OBRne) 1943208208 Y el Shchiy) Jumaunol 108, 741

20Q6%, Imunity, 20: 279-291; S. Partida-Sanchez et
al ., 2001, Nat Med, 7: 1209 1216). 20 Nevertheless, it

Theltest SyifiSiosifon e Surtitn of FHE s hi kig? @J'rtﬁ%e which
dw:\j/erm de&mtlmabeleSmmtdllﬁﬁﬁ&rnﬁy Ginelatal nedbeédl\ﬂ'tarell diepml dent humoral
an rTDUS ur ni Lor. st e e S n

TESholee Wb 1P e itelylSE et Gl BioPam, & PamiobRatess b8t 2004,

dmimwugity,| Ewe279329ﬁlBL8Péﬂ" da{3anBlsaxdat lal. OB, . NatlPR8, 7: 1209-1216).
E}l ah 87: .A057-4067,

er.et al.,,1998, Biol
SUESS S RPLAER S e BERIEH s iogrteal o fiet iy humans
téh&:ehth‘ﬁHED‘BSCekdremlpemnﬂundy g\bn'iampele@soﬂﬁf@@@reatly between
g] res n ar e fouq%8 etrmna nter B cells,and -
|r’pg s(eF a)MJ klmqga ﬂrggaroggplg%ste%cel%ggg_humans, similar
mtﬁg’izth st&nasdjaiin mlceaéxpres‘s%ﬁlgh Jeviekpf €033 (1.81.: Randall et al., 1996,

O, B85 B Ny RGO TP, B R B oot 4 69-

al4),,b) 188& dudng trmhumdn B t8IBdevkldptncht, Iiigh BvelRiofl GBS texpression are
0 skl 8o SR e IRlr 1 St o e, 7 1900
dioR8,eveKtmpgail atfaty $995¢ & Aupomed,t184s 10011 a10)pimsthe mouse, the CD38
expression levels in the corresponding cells are low (A. M. Oliver et al., 1997, J
Immunol, 158: 1108-1115; A. Ridderstad and D. M. Tarlinton 1998, J Immunol, 160:
4688-4695).

Several anti-human CD38 antibodies with different proliferative properties on various
tumor cells and cell lines have been described in the literature. For example, a chimeric
OKT10 antibody with mouse Fab and human IgG1 Fc mediates antibody-dependent
cell-mediated cytotoxicity (ADCC) very efficiently against lymphoma cells in the
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tunor cells and cell |ines have been described in the
literature. For exanple, a chineric OKT10 anti body

wowdok/osmyse Fab and human | gGl Fe nedi ates PCT/IB2007/004172

ant i body- dependent cell-nediated cytotoxicity (ADCC)
very efficiently against |ynphoma cells in the WD
2008/ 047242 PCT/ | B2007/ 004172 3 presence of

pers:?gggbﬁlpﬁg%&g% @86;(? %ﬁgﬁﬁé?aer I%E/o? dcljagf mg‘;@ﬁi%i” MM patients or

Sorvainsdividedls ¢, K. Bidens®@i ebal, 1997, Blwri1 71: 10£9). A CDR-grafted
%ag%%fgt@%m ‘Lg#niﬁg g%lj@%r g%dfkﬂ 58 I"?a'gtﬂee%gwn to have potent

een s have pot ent
ANCO ativitagaainst CITERB Bogildei cteﬂl\heeszéjf’p 09/7&594‘( 65;) Human monoclonal

09/.
mh(%%%ﬁg %rinbﬁg@g Hgégﬁgerﬂgﬁaﬁrﬁ ge‘?@te'l?]e o |Illnq of CD38-positive
k:en umesgprDcm@wquammmnemaepencﬂmsytbsnxmmz:@laﬁﬁ/a@fl to delay the

SHEB! G - SAETHER oSSRt (SRRt pons o). o

Fﬁ’é/btf&?ﬁénc( \MQ@@B{A&IGGDa& anifodiedn IB4, N1 Bé, ansb@T10, but not 1B6,

B e

cffonp eonnpdi #diidualso©d Mrdwisielie bbalr 2608, IT§S(I¢DBMQGNS,1@ B34 7).
normal individuals (C. M Ausiello et aL 2000, Tissue

AL B e ﬁbocﬁ%‘%ﬁﬁg ?no%\%f béeli\eshéﬂlh 't@ Bg 'aSFé t8fridgee apoptosis

prior art Fave been s le to
apdpﬁ):b& B cellsy Htp@veR tbey icgn qquw\m,ép lntth%prgsgﬁc%,qf §trgrga cells or

g% 8RR '&ﬁt%ﬁfﬂ‘ég A a@&ﬁl&@arﬁﬁéb% Qﬁtl%o%{w(m@h%@ b€ feported to

I Nes. agoni st antl

hﬂemmwopﬁo@@ of <b\um@n@ﬁémtna!ap@ﬁero@%) %fceﬂmz%rﬂ@@r%%ﬂ%‘* Eur J
‘1’ (ﬁchz g%d) ﬁr(zd;so Kdﬂ%% ;ﬁ'&hférlatlor?-g% 1EéHd HL-5B AML cells (M.

to 1 nduce pro iferation

dl(onqaleyaaawl HO98,0J/ Ivnui@ 1%1 GNP2-4ik%o bpfelvgquﬁ aé)pptoss in Jurkat T
2%§pob1aétméﬂ§ M, HBha e@%P%gﬁg OFASERY! 124088). Another ant-CD38

O0SI's in Jurkat lastic cells (
eantigpdy I@@gwdumsgmplosm msaqm@glxmphmﬁcﬁeﬂ%?n%iﬁlike'@iﬁéwﬂphob'ast

a&{nF%W dﬂ& pas C@ﬂ Rtmﬁe%é?%dta %95 LWBE 8d|w’fp|l1m1d1110) and of

S ah [ ast cel rom an
pletkemic r(\yﬂloul@ﬁmg@ fr@m AL patierds (6. '%S a 1%(390 Blood, 95: 535-

1 I I -
0 A napt g O QYR greLat fr gonscoe

SeptokingsudL-T116-3;, aigotesll fagiept osi s onl y in the pr esence
of stroma cells or stroma-derived cytokines (IL-7,

' én?the %ﬁ‘%g“h‘éﬁéi 'soﬁ%bt‘?&r)art SMidoBRsAhdRE Jb'ébﬂ)as%ﬂ@ cR¥ssQinking, but

antipodi es induce apoptosis after cross-|
b@ne totafiy deveichef any @peBiotic aftiviinwhap djsubsted 2 W&( ?8%4%%9875)
i ncubat ed al one (WD 2006/ 099875). 25 Because CD38 is

aBecdusk ash3y/ B AaaRlctifed [arQéHfob @ﬁubddlyethé@)byff@f vatous (hematopmetlc
hemat opoi etic mal i gnanci es, er at ed

ge

AP RTRBIAGer SBReTAING, OHliRGreeOBAGs A6 DUEPES of G Rgm CD38

PRktREKs! fBr hivh 6&éﬂncswnnmetfbncﬁ/ﬁn@yﬁr@b cuylto:omtacwmaseSgamst CD38-

agal nst CD38- positive nal opol etl %étél

i PRl mAlIgeNL pYIpeisRPistic & HIPTCEReP ADCE; and CDC. The
present invention describes novel anti- CD38 antibodies capable of killing CD38" cells
by three different cytotoxic mechanisms: induction of apoptosis, ADCC, and CDC.
Remarkably, the present invention discloses the first anti-CD38 antibodies that are able
to directly induce apoptosis of CD38" cells, even without the presence of stroma cells
or stroma-derived cytokines.
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present invention describes novel anti-CD38 anti bodies
capable of killing CD38} cells 30 by three different

w@aserir nechani sns: i nduction of apoptosi s, PEADE2007/004172

and CDC. Remarkably, the present invention discloses
the first anti-CD38 anti bodids that are able to
directly induce apoptosis of CD38+ cells, even w thout

tdg IMEﬁQ@? ogygnquﬁtlrng]I-_} I@VBgst roma- deri ved

cyt oki nes. 242 007/ 004172 4 SUMVARY
OF THE | !\IVENTI ON It is an object of the invention to
gt svar ebjgst ohthe Byenrfipactor prewide yartbedies greiially singing CD38, and

?%Egﬂ% ‘r%If glﬁhng 'rdtlj:%éﬂ Qflgmscﬁgiss g@i(eré'&oﬁnﬁ’egbﬁor WGHiB8des are able

P trigger
4P drRgsEiapoBinsly aplyehet e@sslinkrédbutinie ofieswise Klerqif & any apoptotic

dRyigtyd 1R amtibbaRB P 1R thrﬁloﬂCéré Y:'abfyble o ﬁ’\dﬁ&hb Rpdhfc Bdil death of

helnventlon are ca I nduci ng totic cel
o%%%% edlls eveppwhen mwgaféd@wr\%mqon%ﬁma& @dheyinyprtion; the antibodies

weh@ﬁﬁeﬁﬁorﬁéretdasablew RﬁlinngDﬁéTeB aBiid Wﬂb@@ orOéDCh Dycéanother
i nvention are capab ling CD38+ B cel

Gispegicthey %nt%@'e%%ihﬁémvena@rp@a canaﬁl@ %frh"l'rl;go@p%% Qﬁ‘” byt least two

'd?\/cﬁé‘talf&ém@ﬁﬁ)rféaﬂﬁ@éh%n%s Klgl éﬁoﬁﬂ)s@%@ eéHd 8BcaRemarkably, the
| east two t he af orenenti oned nmechani ns

iandbegigpt sﬁ‘se "A@C@“ AHa theclirskeart-RBByantibrdiesothat have been

afdimdreeara tokilldrast BV@Né bl &r8e HifRrdnt ridkhaMrhs: %@%gtosm ADCC,
antlggdl ?s t hat have been denonstrated to kill

& A Tutheteambedimenkat theebnantiogmsaidAnibediss are capable of
Aliitg cDsd @@le by aﬁoﬁtb}&l%r@)énqmﬁg'dﬂ?,eﬁcé)f)f Eﬂi‘&na cells or stroma-

&\éenél on,. said antibodies are capable of killing
ixqd gyiekines by apoptosis even in the absence of
stroma cells or stroma- derived cytokines. 15 The

artiel mmba@s@frtﬁdwmvemmmre@a alsle uro:?aﬂr@hlar bﬂkumﬁg mdlighait CD38" B
cludln

%?Péha%dla%l nanﬁ%%ugﬁml%ceﬁgnanwtﬂqpﬁ @y%@g]aoﬁ:péls. In some

ahbRlimérts staaeoaehmdn e NBIL, BhemDBEsLIBAce! TCIL sAML, HCL, HL, or
%q_ceqr MM B-CLL, ALL, TCL, AM., HCL, HL, or CM

n one aspect of the invention, the antibodies
of the invention are capable of killing at 20 | east
a4 UnefasPactdif they mpéudtivn, thel distibadids of tial inbeaidh ardcapable of killing at

TORR e TR AR e PmedOslsotndids. 7y e Vprh oS i faoma cels
amd/anr116%%fdﬂODNI&mmtlbleukym%r?a eelid g/ncﬂﬁndﬁﬁ)% 3f7SUmHL-8 lymphoma
e TR Moo Rt Kbt poma ot
and{oir Q_S% of UVIM(—thtieuKdme oeks arid/@t4 %I’fg é—figg |I%Jfkelt‘nt|1aecells by apoptasis in
ﬁﬁ%%ﬁ%“%% Ot\é\tﬁorﬁ%xﬂlgloyé rBWQTd%H}’e‘ir@ﬁ%”%snal Preferred

are nonocl onal anti-CD38 antibodies. In a nore
gindibedies df tebiodintiemtan béeplyclana grmosrodedalPreéfereed are monoclonal

anti-CD38 antibodies. In a more preferred embodiment, there are provided murine
antibodies selected from 38SB13, 38SB18, 38SB19, 38SB30, 388B31, and 38SB39,
which are fully characterized herein with respect to the amino acid sequences of both
their light and heavy chain variable regions, the cDNA sequences of the genes for the
light and heavy chain variable regions, the identification of their CDRs
(complementarity-determining regions), the identification of their surface amino acids,
and means for their expression in recombinant form.



10

15

20

25

30

anti bodi es selected from 38SB13, 38SB18, 38SB19,
38SB30, 38SB31, and 38SB39, which are fully

w@eb@saedzr i zed herein with respect to the am nPCHIB207/004172

sequences of both their Iight and heavy chain
vari abl e regions, the cDNA s&quences of the genes for
the 30 light and heavy chain variable regions, the

"ﬂ‘%nérbéérﬁ%\}eﬁf?orpfncméé Chifrldie versnons of the nwnne anti-CD38 monoclonal
| ementarity-determnin 1 ons),

@d‘@h@w ﬁ%‘ﬁ?’fﬁéﬁr% 36RBi13, 389 h‘?ce3 180 388B30, 385841, and 38SB39,

M hch@bd BReIdsufRIES H %niz%dfv% | G 38SB 18, 3\89@818 38SB19,
2008/ 047242 PCT/1B2007/ 004172 The present Invention

i 395830 e 38R hedndc 34BBY anipagiest wberﬁunr syrtacarexposgd3@sidues of the

BB (RN O BR  SERRn fogror.r

rerlaeach i oty lightnand heavw ehainpria raeret plesels segemble known human

HhHBdRs sutfRels. Fhe MAvRRRd 2AHRRRds an"’d“é*p ’E%%@%ﬁ%n@ﬁégﬁx‘i’éii@%ereof of
mgereln surface- exposed resi dues of 5 varlab

PEsent BNeRlionhaveimproyed RrensHifsds thairth%érer less immunogenic (or
Q:i@hip%ﬂ@ly bioﬁdhﬁﬁjnﬁ?é\ﬂ&etﬁéﬁ mutng verrﬁd%saﬁ;ner%n'\éh Qt%ébté 'tcg mmch they

o nore closely resenble known

chai ns
:ﬁﬁ?.%@ﬂ YS&%E?(# adBés, e ﬁ@f@mY@aloaﬁthbBamé@Iz%oGSSBw 38SB18,
%&SB(’JQG BBSBQG NYBSBIY R 38888y @ffibdies Eﬁ@ e%ft@ﬁeeﬂlhdmg fragments
ven{rﬁ%ﬂ have i nproved properties in tha
(BB} 5 e oo SRR, iROPIRRAJEF cyvienaiet being
nmmua.agy,ﬁéfd@ﬁgng,ﬁ] human subj ects to which they 10 are
adm ni stered Thus, the different versions of

|zed 38SB13, 38SB18 38SB19, 38SB30, 38SB31, and
R e JErPRES A e HASEe. B Bg RS Alebiapa, 388831, and

tﬂmefambodlé&ofpﬂhe%égent Mvenidrodre SAIBCEHargRéri24d herein with respect
ﬁﬁﬁ%n' 8 while not bein

nogeni c . to a
V% ol SSRGS of (0 Jgbipead hesus hain variable
38@8:19 thaaﬁlBBOseqagﬁtﬁ%lof ﬂﬂsdgeﬂ& &ﬁ&ﬁ&ghg%ﬂtahbqfi@a%? &faln variable
& PRI é‘ trgvetntl 0 lg;lre fuwr@h cterjzed here
PR c 5e'8?n E3amal 6 SoplemTepiA bR RINg SSiRRBn(aRS), the
(bcﬂerblﬂté‘nohl @hthe&nvhrhb%vbbg@chﬁlfr’émé%ﬂﬁbhﬂacer aBirNSeidt lR8idues, and
%A se nces o enes for the |ight and heavy
[9zY a‘? i%ABpEs fPEEHeB Lpregggn irbf@ﬁ?'i“P'P BitfPEh of the
conpl ementarity determ ning regions (CDRs), the
|Tdhmmvént-atalmcmﬂembleie’s th@usalof @onjegates béMﬁVt@fd{oxic conjugates

d. .

S P54 Bt SELH or2Dend o ot BB ol ottone

iageeinin the ta,{tc;stoxig cnnjeg%plle@,ttthe cel®indsey adent 8 ugﬂgieafl‘ﬁlnity for CD38
conj L S onpri,si.n ce ,

B RS B S 158 B BB YRR ol s O35

audytha_t thei oytot@drecdnjudatest df¢hes priesémbinentiamniong alffestivetdiling agents.
cell binding agent has a high affinity for CD38 and

155 BEGIALERHR860N, A M yBng SERP by LSRN Bl 0.
S8HP13aBeSBH, 8BS S8EBB0; B88B81,0and 388BBY) er:ianvamtope—blndmg
frabbRO#RAGR! fore preferably a humanized anti-CD38 antibody (e.g., 38SB13,
385B18, 38SB19, 38SB30, 38SB31, and 38SB39) or an epitope-binding fragment
thereof, wherein a cytotoxic agent is covalently attached, directly or via a cleavable or
non-cleavable linker, to the antibody or epitope-binding fragment thereof. In more
preferred embodiments, the cell binding agent is the humanized 38SB13, 38SB18,
385B19, 38SB30, 38SB31, and 38SB39 antibodies or an epitope-binding fragment
thereof, and the cytotoxic agent is a taxol, a maytansinoid, a tomaymycin derivative, a
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In a preferred enbodi nent, the cell binding agent is
an anti-CD38 anti body (e.g., 38SB13, 38SB18, 38SB19,

wQ3HB8972488SB31, and 38SB39) or an epitope- bi nPCTEB2007/004172

fragnent thereof, nore preferably a humani zed
anti-CD38 antibody (e.g., 38%B13, 38SB18, 38SB19,
38SB30, 38SB31, and 388839) or an epitope-bi ndi ng

TepRaii detlalifee 0T 0656181 €CI0B5@MaREOXI € agent is
coval entIy attached directly or via a cleavable or

ker to the anti bod
B BrstchBin el St fodni & Barnunamizea ant-CR34 antady 388813,
aedB i, NBIsB19, ttssm 138983 nHhdagesiw39, Sakd1ghd hacgent is a
38SB13. 38SB18 SB1 38§§ﬁ£ 38SB31, and 38SB39
TRVERSHe £emppurig, SE ﬁé{”tﬁr g fragnent thereof,

and the cytotoxic agent is a taxol, a maytansi noi d, a
Toemyasgoi invahdion aipi mpma%s&ﬁ@&é@éﬁﬁa@nents of anti-CD38 antibodies

e RS et o sl EEIPBY K A exiel. & egiating, P use of

fupetional squivadertis bﬂmtzémaahtlbcﬁ&%& anviteinpryed38SB13,
385SB18, 38SB19, 388830 38SB31, and 38SB39, and the

TS S 898 25 oL B TP I A o o

axpresging Eaga”dmpsefelfrecaambedmatsaﬂw rbettioe for mtohbm’rg theigadwth of the

R e I AR

Mlﬁpland:mglvampphnaﬁoesat%lsmnbledm at ed The present
invention also includes a nethod for inhibiting the

gﬁg"ﬁr@se‘ﬁt lrﬂ/eﬁﬁ(# als‘?)x;ﬁ;ogiﬁéé féglth UPJ: %oﬂ{p‘it:)g%ﬁ ed omerising an anti-

odi nrent s
£Rs8 Potikasyl %x@neﬁlmf@)mttbadwsytptoame agnnt/lmjl@até and a

bﬁétha'béutIcallﬁ hﬁccgﬁfébte Yarddi® of e{eimomé"rtte hQHggorh%‘_he%'delﬂtents he

ex vivo appllcations are a
H\eé%(@btt'c i pRrepAsition Loawripeva deecondt wrapmiici egent. This second

RSt 'e@;@nP‘Egﬁrbé'cﬂgs&P i 'tﬁe% 6!:'8 ?ﬂ¥ f% Qﬁ’tagomsts of

anti - CD38 "ant i

{ ot
Bwﬁteﬁ'ﬁelesw@wthafaowa&éa? ét%?c!éa?asggﬁqvéh factoexEG;ED ehetsatocmte growth
BRIBP (R didRa  Hct F?‘E@lgrdtgﬁrép HJttélﬁ §$ﬂ£’t8ﬁe't Bé'%g growth factor

conpri se$ a secon eutic
%)pétﬁwwhag@rmcrmﬁgeetmhmem nrobm {M8PYrasupascular endothelial

@%mt fa%‘corr‘ %E@?)r %Eéﬁgﬁtégaﬁé reSv?ﬁt&hfSF Q@b%@‘;a?m&th factor (EGF),

act or

Bat@dcgrﬁ‘éthg%WHFGFachematQW)growths‘@a@rf(h@For tigste) factor (TF),
l(@tro@lr?'d‘ drotef 81 Biatbléade?il/@c?] gtc%th qﬁ&tb%’ Q%@FPV%IP?JELEH ' Nacrophage-

her egul macr o
stisting: preiaie (MSP)e At cytanetlaraenmh@ab@fcrwth atector (VREEF) including

HERQ“re@é’ﬁtﬁquﬁﬁ r@éegﬁ?rr %CI@E‘TO[anﬁCt%th&ptegg%tgpggrgélﬂe"t%ases This

factor gr owmt

t'%ﬁa M@R@b@ﬁ Gaem qaadieoalsg Bipsen frans eegrowp complighiy of antibodies
'&lu@teréjbp&ﬁér‘én@tloﬂ' (@‘@'a‘?\tlgéjr%r ieRRINY EM8 "ch#£ @19, cD2o,

ul1n, nacro
D22 D25 CD 8, CD30, CD33, CD36 CD40, CD44, CD52, CD55, CD59, CD56,
CD70, CD79, CD80, CD103, CD134, CD137, CD138, and CD152. This second

therapeutic agent can be also chosen from the group of chemotherapeutic or
immunomodulatory agents.

The present invention further includes a method of treating a subject having a cancer
or an inflammatory disease, including autoimmune disease using the therapeutic
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stimulating protein (MSP), or vascul ar endot heli al
growth factor (VEGF), including HER2 receptor, HER3

This 25 second therapeut| c agent can be al so chosen
fromthe group conprising of 7anti bodies targeting
clusters of differentiation (CD) antigens, including

i g
diidlo, BLOBIG.B-CEb1Al4,, TOD1 WL, BOL3BL, amtiCigbiBanother smbodiment, the
h tiC f
e Y T
eﬁjﬁh@@aww% mutsék@nsclem@ntrhwmatgwt adiritisn Slroferess %ﬁease ulcerative
r@%ﬁlf@%agfntlé rﬁﬁh‘nﬂ@to% tﬂy cﬁl‘?st aRYb4I% @W hegétltgr’C -associated

'ammat ory di sease, di ng autol
mq%ommemlﬁ orapitie.i chronis fpabenuephaliis PaTious peUPhmOi hemophilia
A CRBR®HM S ﬁnm n e
sAeI ﬁeﬁct ed f ﬁo??rﬁegétg? o%gﬁ‘ceonm spﬁgﬁg 12 ? reh'l%leLﬁ\%E{rﬁé gt and Juvenile
slermnatomyogitis, T@dult Apelymppesitis, Hehrogied Lnj\qgnaj rprmvhbmary cirrhosis,
1:

qaégﬁﬂhiggﬁ@pglbﬁopéﬂ gb% %ggﬂoﬁ‘g/éﬁt?s %ﬁlCé eb Rk 9‘3L¥Elrh9muf‘d|sease

llptisy| ee@elme@les. membrﬁ@rmmltﬁeratl\@r t alpn@rubnepiardﬁn Shurg-  Strauss

?gﬁ% tang Ca%fh?ﬁd V@S%‘féﬁéhzhﬁowﬁféﬁsr ‘tﬁhéeagomémoﬂﬂbgtescompnses

@r‘a%%@Pé?tSe%‘t'b@‘?)yé@‘ljc?oGWP i w%s@umpfq greferrrcb gmpodiments, the
f@fcﬁém@%ﬁﬂpéﬂel Ebrfiprided! 50%%@31'3@93@3 b@ﬁ@ﬁ? !353%190‘ 38SB30,

rrerrbranopr0|ferat|ve 8Iomeru nep hritis, {3 ren’
581

SARRSIn@d BRAIO antigodyrbbHi sanilgats, heeRiyed BBEE13 29018, 38SB19,

WWO%@BBS'J 6hd 039383@ éht%ﬁyﬁ)mﬁfdr@frwn%:éeaf588813 38SB18,
cirrhosis t hronb topeni c purpura,

r?@@r%ﬁy%ﬁ;$33% 3%%3%@“@%%*@ angled\Hipxaneicatjugais @nd toe conjugate
hél bR tEBHB[YNG Nith a W?P\béélﬂﬁé@ éJc@bl%BIch%mer or eﬁ%plents

gl oner ul onephr| tis, Churg- Strauss syndrone,
st hng. eferred enbodi nents, the cytotoxic
i Sk fés F thedaverdian oait-Cepa aniiadiesoerp UsRe ta detect the CD38

QybielniKiChigigiahl sambldMh e Prefinuresbarhad é@@taﬁtlbdd‘& are used to
3% tomé %35@ gate conpri ses a humani zed 38SB1

REpipyels 1Rimny SsuBSR31, and 38SB39
anti body- DML conj ugate, humani zed 388813 38SB18,
E%Biesenlﬁwaﬁﬁﬁﬁé]so i34 a IanebnistsBgarnaiti-ODay akibdyTor an anti-

813 38SB18, 88 ?88830 38SB31
gé ya %gyaq eTeTyj{TsT: t@s ryclipnsfor use. in preferred
cembdaigﬂér&s th@aﬂdmmesaheb@ﬁe@ér@rtﬁe WifBniged 38SB13, 388818 38SB19,

SRREEy SHSPAE, ol e Queelle B DieSlS Hus s cRevinsin

a:bmpbamd suoh deDact ot bmcaa&nagaﬁymreu@nvaﬂv@ &legioaﬁjcmadenvatwe or
reﬁﬁéred enbod nt, said an odi es are

SRR, an3 B Gicip e crerign steg BessonfiGetanan e Gesgenidra subject
iaeing mbncorVER kibmapbio mdmdel&mq?po@ekwtne@@sﬁaw o [ ®8paration of a
%ﬂgrme%g%? cazi\ytacgg dtgble formula{1 ion, ‘such as a diluent if the conjugate is in a

lyophilized state or concentrated form, and for the administration of the formulation.

Uniess otherwise stated, all references and patents cited herein are incorporated by
reference.
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CD38 anti body-cytotoxi c agent conjugate and
instructions for use. In preferred enbodinents, the

w@rios/€R38 anti bodi es are the humani zed 38SB13PCB8R2BAB104172

38SB19, 38SB30, 38SB31, and 38SB39 anti bodies, the
cyt ot oxic agent is a maytansgne 25 conpound, such as
DML or DM4, a tomaynycin derivative, a | eptonycin

L@ﬁ:}a the instructions are for
%ﬁ%ﬁﬁ#ﬁ\é)ﬁépﬂ(}%é{: E@L@g?r eat nent of a subj ect

havi ng cancer. The kit may al so include conponents

rige désshowsf @ FAGS: apalpgia of theo spaxificabinging ofmpodiigd owikihg anti-CD38

ARfERY JeAPhssh LY %g%ﬁ{; %&le'écgse Bud %6@' 10 e&pr‘e? hyman CD38

conj ug At 857 Tz or concen
fod mD38ﬂ1d>sttm Rtarr@sdwnwhﬂnmwetlsl on of the formul ation.
30 Unl ess otherwi se stated, all references and patents

Sich a3 P, AR BBERYY B3 Soettic RS BE affnyipe,ent-co38
FpfibadiesURBEBE0,(38SB8 15 RBRB3% apAti®: ganira) sind-I3& arfibody AT13/5 to
S oM i A g 0 o e
cell s expressi ng human CD38 and CD38-positive

Fgaph shawe dhe sb'n@ngcutyaﬂqrs %’ﬂ@ﬁsOfa3$$@$30 aPRIES, s38§fB1t9hé38SB30

388851, I&d@seée@es%n%awtdh@am kdyg. anti - CD38
anti bodi es, 38SB30, 38SB31, 38SB39 and the cont r ol

anti - CD38 anti body AT13/5 to the 300-19 ce
&g BB S Meprdlpt plotss(Fhdd A3EREH3 staivieg; Faa?a@% anQrF;tHdﬁraAnnexm

CEFITE. staﬂr_tir% Xadd) WSRAMEs Rend| hﬁ@ergblhgaéfoﬁfbs%uéﬂé‘sm@ubatlon with
38SB13, 38 Bl8 8SB19, 385830 , and 38SB39

S8BRIP.1ASFEI Ve RENGS D fPe24 Ao Fi g. 3 shows FAGS dot
plots (FL4-H, TO PRO 3 staining; y-axis and FL1-H;

Aineni shows-thé E@eﬁa@alpmma af IRgmaef cdﬂarmae@elrbSapoptosus after a

YASehEban AREEHE5 By YaP e nosaTy, Hhetle) BasdRtuisbane, seser,
3885{3%2',5?;%52@”% ha?rmm -8BY.| Fhe! rwter%gls g@rgentage of Annexin
YhiRe @é%é!@x'ssﬁé&? %‘géugffiltppég ivgségtgi% négatiye cells) from

369B2R: sahiplds wérklpldtled. OKT10, or SUN- 4B7. The aver age
per centage of Annexin V- positive cells (y-axis;

I O, A% SoBBhs Y oAl AR eRE bt afr o
thh insudiatiore witle theesnsg et o@fantihidd;s aséh Fiy. yAader goi ng
apopt osis after a 24-h incubation with the sane set

Blo. 2000, 8 el dsrctuptfs fdion sl B HRgh Yooptosis after a

aﬁdnpnmmahomtvttletheasanﬂaqsétofanuﬁmdtesms inFigh4Ahe sane set
of antibodies as in Fig. 4A

Fig. BA shows a diagram of the human expression vector used to express hu38SB19-
LC.

Fig. 5B shows a diagram of the human expression vector used to express hu38SB19-
HC.

Fig. 5C shows a diagram of the human expression vector used to express both
hu38SB19LC and hu38SB19HC..

Fig. 6A shows ADCC activities mediated by the antibodies, ch38SB13, ch38SB18, and
ch388B19, towards Ramos cells.
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Fig. 5A shows a diagram of the human expression vector
used to express hu38SB19- LC. Fig. 5B shows a di agram

wo@Roosle2iman expressi on vector used to expr eSBCT/IB2007/004172

hu38SB19- 25 HC. Fig. 5C shows a di agram of the human
expression vector used to express both hu38SB19LC and
hu38SB19HC. . Fig. 6A shows ADCC activities nedi ated by

T et R N T M
ehB3IR3WvBWatsvRam@O@llact i viti es nedi ated by the
anti bodi es, ch38SB30, ch38SB31, and ¢h38SB39 towards

ﬁﬁ'ﬁd'{’ﬁé?%h%? AR abes HURIAEARE bt S LR h T Chassato,
?vﬁé‘tﬁlh‘lduami shn-binding kbimernic | yGlarc dg@t alontrolt abiimbdy towards LP-1

mul tiple nyeloma cells. Fig. 7 B)
corrpar egélig(%éeﬁ%t ivities nmediated by the antibodies

ch38SB19 and nurine 38SB19 towards Daudi cells. Fig.
Fign 7 SHAMNASOAREE agtivities medisitedt Ryitheyantihedien 8BFISEI9 and murine

285BI HivAdIDRYdiRefs, bi ndi ng chinmeric human | gGl
control antibody towards NALM 6 B-ALL cells. 10 Fig. 8

g. fgows ADCC activities nmediated by the ch38SB19
it éd?ﬂ‘%AW%éﬁUV'ﬁﬂsnmPﬁlgte@hbmﬁ sh3AARNP arfttpdy and by non-

omaingWhiderd feskh lg@’t’adfoﬂﬁol'\@hﬂ—ocfy tE&b#dst@AL CFFAEL e

shows CDC activities nediated the anti

SB13, ch 18, .. .ch38SB19, ch388830 and ch38SB39
T Bscliets ADHG aeiiEs PPQeisteby inanedSe Roenihosy @nd by non-
skdingtobinéric ﬁdh%rﬁl@@1%ﬁtr@l%nﬁb§t§§5@8r&nﬂl0m‘%m1 cell®
tovvards Rajl-ll\/GceI . Fig shows CDC activities

gésih %fﬁ’g‘y Odl = df?ge‘f ﬁ?rﬁé?u %’%Egﬁgg 10%5@813 ch38SB18,

Ch383B19, ehrﬁasaawam@wmawswoﬂardgtlda}mmbaséwel ona cells.
Fig. 11A shows CDC activities nmediated by the

L8 S, 0 s i otpd 0 B Ao PG (g cnassaa

toordhirds Baji-Gtcklis. ant | bodi es ¢ch38SB18 and ch38SB30
towards Daudi cells. Fig. 11C shows CDC activities

PRI R SRk AP AMABLHhERaEG I T AL 8RR 18, chasspig,
ch385B31, and by non-binding chimeric human IgG1 control antibody towards LP-1
multiple myeloma cells.

Fig. 11A shows CDC activities mediated by the antibodies ch38SB13, cch38SB19, and
ch385B39 towards Daudi cells.

Fig. 11B shows CDC activities mediated by the antibodies ch38SB18 and ch38SB30
towards Daudi cells.

Fig. 11C shows CDC activities mediated by the antibodies ch38SB19 and ch38SB31
towards Daudi cells

Fig. 12 A shows the binding fitration curves of ch38SB19, hu38SB19 v1.00, and
hu38SB19 v1.20 for binding to Ramos cells.
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towards Daudi cells 25 Fig. 12 A shows the binding
titration curves of ch38SB19, hu38SB19 v1.00, and

whe®88BL9%2 v1. 20 for binding to Ranps cells. WPCT/IB2007/004172

2008/ 047242 PCT/1B2007/004172 10 Fig. 12B shows the
bi ndi ng curves that conparei@h38SB19, hu38SB19 v1. 00,
and hu38SB19 v1.00 for their ability to conpete with

F@arh‘é'snanﬁ mepﬁlh&}{é?u?\%sm% E&né Sh3esBRY | Fh&’{é\ésﬁ@ v100, and

verage per'cent age
hoBeRR1%el. 06 on ﬁwajlﬂltymg) cropete wiith bafdir@ofmmwat'edoﬁurme 38SB19
ch38SB19, hu38SB19 v1.00, or hu38SB19
ahwqé\ﬁl o8 %/rk Fig. 14 shows ADCC activities nediated
by the anti bod| es ch38SB19, hu38SB19 v1.00, hu38SB19
Figl 13¢hows dhepgverege pRrAentagescofi Daudi eellsundargoingiansetasisafter 24 h

oﬁﬂbhmi@}i with QABE61819-Ruds sl d | PO di‘llﬁ Ly Q:gio%; antfBody.

shows CDC activities nediat’ed y ant1 bodi es
ch388819 hu38SB19 v1.00, 10 and hu38SB19 v1. 20
Ficowkr 880we ALGQractiyilienh shadiated by, thej gntibediss seh3RSBEBCHU3BSB19

vaObhI WutaS1onRrAb@t Seh BY RnLoiaRd %ﬁm@?n%&% |d@‘1?’§§§909 antibody
and hu38SB19 v1.20 towards LP-1 mul tiple

t‘?ﬂpég%l‘r% 1aBylfiRle nelpma ealisshows CDC activiti es medi at ed
by anti bodi es ch38SB19, hu38SB19 0.00, and hu38SB19

Hgl 13& émrcgcwﬂvﬁés Tneddted 3G HNBbNEP BRTBIEBIY, hu3sSB19 v1.00,
gﬁ g% c:e1l%qt 15 %_Wus shows the average

apgend 508! WS RA-WG herhoMa @l s after 24 h of

I ncuba- tion wth hu38SB19 v1. 00 anti body for SU DHL-8

Fij. f1f533:§hdmr(gICE’acﬁ|9i|tlbs Inyetinedrdy Getibsdies bh8d3l10l hB38SB19 v1.00,

o TS84 EonB s it rSERrG oY ophacyt |

| eukem a cells and HC-1 hairy cell |eukem a cells.
Fig. 4 5C1shasiso@B Ct dndivities mestliatsdibyiangibodiés Sh3g3BMoC &u38SB19 v1.00,

= Al oRarE BNO e S DR R el
38SB19, 38SB30, 38SB31, or 38SB39 anti body or PBS as
Figa A6 showsltheRivgrageSestembeyesioé Appexie Mtpositive ool afief 2856!dDincuba-

th 4 28558 GE DO RHBAEoF SEERA DRI BB Wiapoma cels
NAkPUbddB-cell lynRi®nzes célisd DIND-¢tl T-G1 deiute lyrfbheblasiic kakemia cells,

R ST T

Wi th hu388819 a non-binding control [1gd@ antibody or
Fiod 7ashawsdihe stesent\AONAG0 & (BCIR4miceCTvariBg Cestalfiskad disseminated

human Ramos tumors. Mice were treated with murine 38SB13, 38SB18, 38SB19,
38SB30, 38SB31, or 38SB39 antibody or PBS as indicated.

Fig. 18 shows the percent survival of SCID mice bearing established disseminated
human Daudi tumors. Mice were treated with hu38SB19 or mu38SB19 antibody or
PBS as indicated.

Fig. 19 shows the mean tumor volume of SCID mice bearing NCI-H929 multiple
myeloma xenograft tumors. Mice were treated with hu38SB19, a non-binding control
lgG1 antibody or PBS as indicated.



10

15

20

25

30

11 Fig. 20 shows the nean tunor volunme of SCID mce

bearing MOLP-8 nultiple nyelonma xenograft tunors.
worL@s/oweere treated with hu38SB19, nu38SB19, a PONIB2007/004172

bi ndi ng control 1gGl anti body or PBS as indicated.

DETAI LED DESCRI PTI ON OF THET1 NVENTI ON 5 New anti bodi es

capabl e of specifically binding CD38 are herein

"R 50 BaDBban TR B yoluie” R ISR KSR OB mutioe

n’@IBR&la fxandzghtaft dethbrss lMlcteaw\@r@rhmatedl WIthEIIIBIS&SB&,I wuB8sB19, a non-

nvention, the
C%%gél Ignt |a®ﬂ§pd§§ are aﬁr 'Qéjagtggabl e of killi ng a
CD38+ cel | by antibody-dependent cytotoxicity (ADCC).

DR Tahb P BIp8@ RIthEl QN | OGDIBHENt i MYHE NsT O N he
i nvention are 10 capable of killing a CD38+ cell by

mtﬁﬁ&ag cgﬁé’cﬁé‘ @%Becﬁﬂéélﬁl Hﬁ%ﬁgﬁbﬁ%%erélr?p%ﬂded In particular,

anot her aspect bodi es
th%D’@ﬁ?”tdﬁVGé\t@Sd‘@ﬁ%@!séotﬁ‘fe% npvel mytibodiespibet seegifically bingd to CD38

oh @RS belf Upfaeé ahf ﬁmmee cgﬂ%ﬁlw Qﬁb%‘?os'? I §§E’ect of the invention, the

tosis, ADCC, articular,
apie

r%’ﬂ'bé%étﬁr%h;@ CalPﬁ@eeﬁftK” BRI ,qg@chye@t@pdy-ﬁ@pendent
cldveRty ?@D@C%Ccaﬂﬁmé CDEG&I IHel Qﬂl—@)%ﬁﬂbo‘iﬁﬂs ofthe invention are

apopt os I nventi on

capahle @ lingea fQEP%& G thy- @m@e@ﬁvtrm@n@@ﬂtda@a@n@tyo@DC) In yet
akbthkt fégp@ctCEP%fiénﬁl@bhs béhtubb&é@ &f Glhé flﬁ\réﬁ%n R NBPLBIETer killing a

Ant i bodi es capabl e_of binding CD38 and triggering
ChbSpeel bratlerst twasf Hﬂe. ghogpgwhtienad ryechagisasy apeptosis, ADCC, and

dUC?Van éHhéul@?SFhr 'abgl‘d;féer ngESBgl?Hen?t th‘i’-}/ antl é@%@ an]tlb%&l%s of the

1: 1140 I sco et

"‘g@nt'%st%&@eab'wﬁ kilkng an@‘P%dF@bbbfaPPﬁ'@sisnMQ oandap@c The
lﬁvaﬁtlczpthtlé F?dvﬁe%rthé\ms@ BntRBD3B ARtIMYdics &pabl 6f¥<|lliri@ 4 8D38* cell by

ab sence of stroma cells or stroma-derived cytokines
three gifRismd MeshaysMshe term "stroma” as used herein
refers to the nonmalignant supporting tissue of a

Ahumﬂes/\bﬁpélbld ac&mui@@ O%Bftﬁﬁtth%fg%rﬁngsa%ebﬁtotlb|c@FPGeath in CD38+ cells

VeS t r onal

odu
PR R eraipuslk desiBag i Kugasaik ALV,  fsp Mach 48T 1105-1110;

Ecsrb@n&cmesm mbaﬁ Bléow, 95%35351429 Bl ehdEMMOURE P iheib&RIon are the
The 25 i ne as used herein, refers

flfsg fqnxghlph ggce;ggtp lcrﬁcgk//rgf WsthF@béenqeLoﬁstrqma sell§ pr gtroma-derived
cytokibes agd db#mﬁstrdt&!\lg TheLtetm I éﬁ&n@“@s%@@ner‘é’lﬁ' Gr@fers to the
nedi nd re te| i nf] amati on,
”H%’Hﬁ‘ia 8?@%’?%0%]91 $ieg %ﬂ“'ﬁé? éﬁhf?ht 'Ha'f‘d%éo%fﬂﬁqt'lé%&'ﬁ&e blood
veésetsh%rfmr irﬁlénmﬁétoryaééﬂsumﬂt@hfal tqld rpr@&ﬁ:’e gﬂmﬁ aht@erscahd other
ence of stroma ce

g‘%ﬁ?‘?"\'}’&& d@‘?%‘?é”g@émk'%?ﬁ JB?thags‘f‘ﬂUGcnﬁ%?%P?hmg'ﬁ cancer cells. The
temt 'modmes a8fuskl thelrdi,aBlarO Shalpsatyetdd Gedteind Qe tghﬂ;-s ane, -4,

S8 18 ERG B B L8 S & s Fiiiats and dpstipte igymunty,
inflamehiatign t ARl K& opleds.at i3 sholvh hardifPtiedt tie AntbddiRs M &e prior art
a}eOWr(\eal\rble to trigger apoptotic cell death in the absence of stroma cells or stroma-
derived cytokines. By contrast, the anti-CD38 antibodies of the invention display under
the same conditions potent apoptotic activities.

In another aspect, the antibodies of the invention are capable of binding the CD38
protein with a kp of 3 x 10° M or lower.
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WO 2008/ 047242 PCT/1B2007/ 004172 12 The term " CD38"
as used herein refers to a type Il transnenbrane

WEe@BmiT242 conpri sing, for exanple, an am no arCTIB2007/004172

sequence as in CGenbank accessi on nunber NP_001766. A
"CD38+ cell" is a cell expré2sing the CD38 protein.
Preferably, the CD38+ cell is a mamualian cell. 5 In

TR o R Bl pblRE ey SR B8 ) bl Bl defhoriing
forexamBle; @nlaming acid seefance ed ireGeobinkeatcesdidren@hi3S-NR; €I0N 766. A
bﬁfsé* cérwrgr ?&I Ex%%%éé%g%c{ s e?r@ﬁ%@ﬁﬂ' %b‘fy the CD38" cell is a
r@@hﬂ“é\il@ %e“lynphoma cell, a leukemia cell, or a
mul tiple nyel oma cell. Ina further preferred

Ii’?ﬁ@dé_lrﬁcﬁé&meﬁth@f I\f@ﬁgﬁ%ﬂtHéC@&%{%e" ﬁL rwlgngnt%éﬁorl]n another
eathogimensrine GDAES cehisemBicsh praweitered amtiodomss, the CD38" cell is a

tér%r‘ @Qﬂﬂ@rﬁle@afﬁﬁpla% ap&%trlclrhél%n?ﬁc §23Iméf rf/r‘g%‘:grre%h%odrment,

rra cel in the absence~o troma cel
t%@ * cglbis eéﬂn@mr@wﬁlbsa leuikeraimosete or erpdtipleenyelomagell. In a

fafHdr reidfe é‘%ﬁrﬁb‘aﬁh&& @1% Ehsst |e”§t:%1${|‘P1L ] er\m\ﬁ‘pé%Lﬁr AL, ToL,

killing at |least 7 Ranos oma’cell'sint
s dide Hb: o5 EMbaeIILS cel I's or strorra deri ved
cyt oki nes. I n another enbodi ment, the anti-CD38

T fhogh@%nﬂfodrnﬁé?ﬁ tH%’ﬁf\‘/Ehtﬂi?\ Br’o%rd%@péiﬁL@Dﬁé ahhtﬁddré’égcé’ﬁable of

| east 11 9% 0 | onma cel in

ké{‘ﬂyeﬁré%a%rms@ PBPaU@érmeh%ma g@'\ﬁdrmﬁieu@:rseoeer oﬁ:§ttq5rka erél§ or stroma-
deﬂvéif‘@}tbl@he@ﬁh%bfﬁ%ﬁtemﬂoh%efrﬁnﬂwe a%?@)ﬁ‘hhﬁ&@le%sof%e mventron

the invention are ca killing at [|east

agg oppableof Kiling ﬁbl?aSt:g (4 of Rames ymuhortaceslisfin éher%hrsance of stroma
c@% bisstRIim&HEMER- RN dInCaHofer %ﬁ?ood'n'ibrﬁmtﬁé '&ﬁﬁ-éﬂée antibodies of

npodi nent, the anti-CD38 anti bodies of the | nvention

“%? E‘V%%iwbﬁfe cgpalle 1of Kiipoat lqashdd (’/Q‘Pf N%L&S RWY!tipig myeloma cells in

they EPRNEB of BlrbMmal dailé be sRORSIeAvef cﬁ&lfrﬁ’é’éa Iy ﬁhetﬁeroémbodrment the
-derived cytokines. In another enb

BHGDBraabaties 06 ieegvestion ree FarAbiR pHIng @ !e@%t&&b%@f SU-DHL-8
I)kmbHdnﬁQcéiI% ih ﬂ%sébs@acg/fb%trdﬁ’r\lpcél% dr%ﬁ@&rﬁ@é E?tokrﬂeé h& another

erfﬁ‘) L straona or stronm-derived
"ﬁ’et é%&ﬂ%&m'bw'%oféh? invenie arﬁtqaee'are st kiling tah lpast 27

92 5of | Y- Oﬂyrﬁﬁr%rﬁéiﬁzél‘l’é ¢h @rfe Ebééﬂcﬁgofaétrdn‘?aa%&ll@o?@%ma derived
Vl\(/J@?? h}gukem a cells in the absence of stroma cells
‘0

aaeﬁhrer,@amsirwt,n&? antirCI3§: Artfoogies oef FF@ntnvent'On are

ctabébl@ﬂt kitikdPaBleagt®2 BHADRD-9{ Iehh@mlarﬁéﬂ@tﬁ A8 a%ﬁwdé%? §f?brﬂa cells
t least 4 % of HC-1 | eukem a cells in

o3 ssehewedfed evipist. dn asoter srpasEIaNb: e gt GRAKATegdios of the

i id3Ce EapaRe oTRiﬂrnb%ﬂ MBastPtd BOAM-1BJe k@Rl BEITH thd ébsence of
&ﬂ?’?b%f@adeﬁ sense .and specifically covers nonoclo

al
e PYRAdaNYRY FYPKINgSndR MRS corabegiment, the anti-CD38
adtifddiszcifeRe irvenidhyare RbXINE of KiiRg at least 4 % of HC-1 leukemia cells in

the absence of stroma cells or stroma-derived cytokines.
ANTIBODIES

The term “antibody” is used herein in the broadest sense and specifically covers
monoclonal antibodies (including full length monoclonal antibodies) of any isotype such
as 1gG, IgM, IgA, IgD and IgE, polyclonal antibodies, multispecific antibodies, chimeric
antibodies, and antibody fragments. An antibody reactive with a specific antigen can be
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as 1gG I1gM I1gA 1gD and IgE, polyclonal antibodies,

mul tispecific anti bodies, chineric antibodies, and
wa@paoslogrty2 f ragnments. An anti body reactive w t hP@I/IB2007/004172

speci fic antigen can be WO 2008/ 047242

PCT/ 1 B2007/ 004172 13 gener# ed by reconbi nant nethods

such as selection of libraries of reconbinant

gg%%gdbﬁgeéqrﬂntﬁa%ﬁ:mg{ﬂoa' r%uhgraa%?&égio ororllbr%}‘les of recombinant
aptibdd@Rnin phagesl bﬂglmﬂacllmtcnrsacn ol infndinizng ah ahgn}ll avithi the @ptigen or
enti cal heavy chains and two

ap@gﬁgerltﬁeﬂcosrngﬁwclte ins that are joined by disulfide

bonds. Each heavy and light chain contains a constant
Atgpicalrig@rdtiodyds camprisedeniton ideRitich heawy eltsins andgweridentical light

s_th S e
cﬁg RE %ée} rr%gr?t Jroﬁ'r%{i dgfs%ﬁ?%ent?ﬁlggr gach heavy , eegngrSt chaln contains a
cbhstplairreauonamld@ r/e'gahimge'glon \itsich h/aaalaje gegrm,cpn’rynns three segments
@ g " a
céfr’:r‘ezp u%@%ﬁeﬁt@ﬁty%e@&hﬂ?n@ %Sr%l Pe dr @S/bér%hab-'eh §¥gions”,
whml’bmemrrmm@apmrwble farrhomdinghgn NpﬁwfrmsantmnTiﬁaeWﬁéJsua"y
r f r K

r@l’eﬁpb go %g "('ﬁﬁﬂ’ g?%@griﬂao@&?@ nﬁrﬂﬁerﬁ? s'egt?%rﬁﬁﬂy‘? %&”@reeﬂl ferminus.
Tdve mafd'highdy eorseneedt pastions thatbe yarae seoiefs an called the “framework
%Wogl obul i n heavy chain of an antibody, including

eavy chain of an Fv, scFv, dsFv, Fab Fab' or
F(ab')2 fragnent. Reference to "VL" or "VL" refers t
Asriesedzherein) Vit egiVaR refers iethes/ariabla negipmBhpn ﬁnmumﬂlobulm heavy
cﬁgﬁ' oF jﬂﬁ aﬁirbéﬁgt ln@%ﬁrg ’ﬂh@‘ﬂéé% r&ﬁahh& éd ght ém/a'dBF@f Fa¥) Fab’ or

’ or b')2 fragnent

F(p!@,)%,énagmgnt dﬁefe@@ge to. ngmraMh Ugfﬂ;s P tee y@é@ble region of the

lﬁmpglﬁgulﬁ”ﬁﬁ?ﬂ cﬂémar?]‘ éﬁ‘%nﬁéﬁﬁ/eﬂﬁﬁjdﬁg th@NRyhPch8AI 6F an Fv, scFv,

> non- I-dentical antl I'n-general ,
dsbvyftabe iab’ caf(amdrasenemt-e  produced from a

B-1 ynphocyte in the presence of several other

A dorEpharaigsdy? (s ah Qﬁ't‘rB“ddggvH‘BPrr\/vééjﬁﬁaué‘e@ arﬁéﬁg &Qﬁl tHeSpresence of

Usual Iy, pol ycl onal antibodi es are obtaine é
qreofti #iP1e il Aea-igantisal antikodiesn bt 196AST abR an“ Qdies are

ﬁr&ﬁﬂ:eﬁefr&hna Bﬁ){@;ﬁh@?!‘e' kPdie %’éﬁérﬁ@doff ééhférél bﬁ\@WBl-tyanOcytes

subst ant i honbgeneous anti bod

EPURSEReES APl fibOres, Bl aRg o gnitiadissArp aﬂbf%}“ed directly

ftohe Bh iriALnig&E Sfimaf.0r possi bl e natural 'y occurring
mut at i ons whi ch mght be 25 present in mnor anounts.

These s are di ect ed agai

ATionogiape| Aaibergs 8 Neahnerel s Ar 2aibooy oL EuR Y RdHLiation o

@Bﬁaﬁtrél@ r@mddéﬂe@!!i arﬁt%die@ V@ltﬁb anfbedids ’{m@hingbﬂhlﬁ;d@opuldtlon are
ro

t he%aﬂ ppeljeexce;p]tef05§p§%lﬂ@ na alglsoecbl mgde{}tlons which might be
pfr@mdtwmr amh&u Fhesd afitibotiies =¢odirbged againsisa dingle epitope and
close proximty by the folding of an

are ?hegeftore hlgl%y specific.

An “epitope” is the site on the antigen to which an antibody binds. If the antigen is a
polymer, such as a protein or polysaccharide, the epitope can be formed by contiguous
residues or by non-contiguous residues brought into close proximity by the folding of an
antigenic polymer. In proteins, epitopes formed by contiguous amino acids are typically
retained on exposure to denaturing solvents, whereas epitopes formed by non-
contiguous amino acids are typically lost under said exposure.
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30 antigenic polynmer. In proteins, epitopes forned by
contiguous amno acids are typically retained on

wezEesunde2 t o denat uri ng sol vents, whereas epi t POEEB2007/004172

fornmed by non- contiguous a 4no acids are typically
| ost under said exposure. 2008/ 047242
PCT/ 1 B2007/ 004172 14 As used herein, the term "KD"
Asxfueed Hepeihhéned tasio Kt iefars dontheadissagfatian peonsiantiiofira particular
nteraction. The present invention
%Bb(gﬁ%%{ggﬁgﬂr%gﬁgt\'ﬁe murine anti-CD38 anti bodi es,
here| n 38SB13, 38SB18, 38SB19, 38SB30, 38SB31, and
Ta”@sewemhilmnﬁwre predeegis  fioro haovet trewrinee dniiCO38r agfjhodies, herein
e ' aGi q o) h Ligh hea:
ocag IR J3En eI RIS PoaTR Cophd P8 TRAKK are ruly
qr@é&ﬁerfzied atthgespstet touhe avincadithsequsindss ofhadh highimed heavy chains,
thQ o s! Y,
?d gtlg%%‘ﬁgﬁ%?m S, éﬁ%i&@(’gﬂ@e@ n OPQQW%E%IHE §g@% %pd means for
tbgsmess;%mgcomBsmormsﬁ&nrlmawma@l@g andghNAaaequences of
888h1S, 3638 is3ad0 v n
e S e e b S0, R Snd 388830 light and heay
%Wtﬁ@u%ndw‘gf ftuﬂ@;erwSBfE@lor@S@Blfasclmsmm 388830 38SB31,
and 38SB39 nurine anti-CD38 anti bodi es have been

t t
(10%”{"’%%?3‘53'4'?@3 BRRIGRG Ind 18oB14 o8, SESBEE e8P0, 38sB3T,

JFRRS9 @mﬂnezemeCDﬁﬁ @atbadies Brysdagan Japepitadsatrita Apsgizan Type
(ﬁ]_ tire/ @@ﬁectanWﬂ (?éiﬁ%nﬁérré‘t] BRE ’MarﬁgsAaJ &8 20# 250 UL on June

respecti vel Scope resent I nvention s

Hot qoﬁmua%r the Qﬁm%wﬁéﬂ@mﬁnﬁ’JAﬁ%n@Hﬁs?%@oWﬁ-'é@?@g PTA-76686,

PTIRI6685 MHETRe671) Rsheaflenal | antibodies and fragments
that specifically bind to CD38 and capabl e of k| ['1ing

_66D88+ cell s by apoptosis, ADCC, and/or CDC, fa
& PPPS 108 e opreset @nttgneg,seﬁpt linvtedt tooﬁnhquqpas and fragments

conigriepgdi tﬁ&s@%@glﬁ’éﬂcbboﬁmeﬁﬂagmﬁh&d@’ andlifif gﬁfenfsr A specmcally
38SB18, 38SB19 388830 38SB31, and

%@%@3@% apf{ sapaple, ahlling &P3%e Pﬁllﬁaw PGS, ARCGrANdéer CDC, fall

WigHinltheeguss 6Fthe %f'esbhﬁh(/erﬂi@ﬁf Trﬁlsdant@aaﬁes a|nH %flbé‘dﬁf ments may
Cfﬁ% heavy chain, and still fall withint

6 SUHHO0, SRR BoRo 17, GHEBARbHIEON BESE AT ind 355839 or the

hUMﬁﬂeU%nDétﬂ)éb G’rﬁﬁwead?ﬁlhg QgideeqOEnRBIdF ﬂ“@ﬁ’é@bﬁ@lh NODRs, light chain
er eo ri sing one or nor havi ng

ment
%\‘?af%%sh%@@ds%&t?élrw insthe 9@%Offth%ﬁfesﬁﬂts'”%85
consisting of SEQID NCS: 1, 2, 3, 4, 5, 6, 7, 8, 9,
lﬂOJnelémb&ﬁmeihﬁ,th&mnvérﬁbnl;ﬁoviaés laﬁtibdcﬁes &P epﬁ&be-@&din@&ragment

eBomaons S, 1 0P GORSRR ek a3, e o o
théngrdup\oensisiiny ¢fSRDQ I3 BIGS: 1, 2a314,8N6, heRvy 10,chiaip, w@)d4, 15, 16,
BTS20, 9 28184 T, 3908 e OB R0, o5 ana 30, n
peefgred Gesbogither! thd Antibotied ef the Uivebatrs icinbhge at 16a6oh® heavy
chain and at least one light chain, and said heavy chain comprises three sequential
CDRs having amino acid sequences selected from the group consisting of SEQ ID
NOS: 1, 2, 3,7, 8,9, 13, 14, 15, 19, 20, 21, 25, 26, 27, 31, 32, and 33, and said light
chain comprises three sequential CDRs having amino acid sequences selected from
the group consisting of SEQ ID NOS: 4, 5, 6, 10, 11, 12, 16, 17, 18, 22, 23, 24, 28, 29,
30, 34, 35, and 36.
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NCS: 1, 2, 3, 7, 8, 9, 13, 14, 15, 19, 20, 21, 25, 26,
27, 31, 32, and 33, and said light 30 chain conprises

wo boose4erjuent i al CDRs havi ng anmi no aci d sequePCEEB2007/004172

selected from the group consisting of SEQ ID NOS: 4,
5 6, 10, 11, 12, 16, 17, 185 22, 23, 24, 28, 29, 30,
34, 35, and 36. WD 2008/ 047242 PCT/1B2007/004172 15

Iprﬂ/@ﬂ%o ér%fégrgﬁper | S:d‘ﬂ-p f?l@é%‘égédx%é Qﬂh@nﬁ\)ehﬁé“ @émBrflset {fee CDRs
lwtmeaimm aoid eem@dcés eﬂemh@ frgroing g:sburSQQSEQ IN(BOSl'I 2,3, 4,5,

aéWo% d frh% I)‘Hr%n d I%Orr% pllrés}elgc?% g{négtg Hg élgeég é§ é&MaEG 5 38SB13 antibody,

wiitie bompnms atdsashiont dasty cain arecbayleaﬁannﬁ l@hﬂd‘mm |asglsxaid heavy

cﬁ’mlrb go d%eésn ?&%‘I %%gﬁ%\agDﬁg %Wmﬁo&ﬁ?b seq ﬁazlgés consisting of
8BQIDNOBY!, @ anGEridBaOght mhala coaptises, thegecsegrenfial CHRs having

h
TPy BB AR SRR TR BRI R s “a’s.

I n anot her nore preferred enbodi nent, the anti bodi es
lof artotierinare préferied empodisient, Hhe entimies of4he Hyealimepmprise three

@Bg@ %%56%@3 a%@lge%@gca‘srs%@&&eﬁ%qw gRiupHRERIDDS: 7.8, 9,

In a furthér nore
o, e1‘1erandd12erlmecfuﬁ4wrtm0fteh@”¢@r ed %WWF"@@H thersgisgargvided a 38SB18

g\“ftﬁogg%hlc%brﬁ\?n% béﬁ%n@t hela@?%ha!ﬁ N dnRayst hailighesshin, and

'st one al n, Ssal d _heavy chain
smdﬂ*raasxesthalmr E@nsl@@éeﬁhﬁ&aﬁemﬂhﬁw?ﬁgh%’#ﬁ%émﬁlﬂ geid sequences

sal %?iﬁg %ESEQEESN@S‘ A%, %fnd@zgnéi Bhibeht c})alrﬁcon%}%eg thra@dequential

ain conprises three sequentia
6@Rsmvmmawn@ecld SGRURNSAS é@n%ﬂwsu%fsgﬁ)dDdﬁC)%E@ Ith Riess?2-
10, 11, and 12. 15 In another nore preferred

IHé'FErﬂére 6r9férr€8@nh5b@ln@e%t Ohe th@bddieestt the veanidgi t&fprise three
three CDRs having am no acid seguences sel (‘S

ERRsgiaying FfingEgd Tyamersesspiecte fromdh e §esUb £, P 158: 12, 14,

AR AR 1@0'&#‘ PIAIHRF Teste SpreRMeaRShbodiMBRIE there is provided a

provided a 38SB19 anti body, which conprises a

éﬁﬁBf%awaqYaMﬁ"C@n%PrﬁE”qeéﬁtle%ﬁ’ié’nlel RAAYY ORI AN ngeas one light
Raifl Qﬁ‘@‘é&loché‘é\ﬂl SR [dofPhisdd 1R SRguUsHIal WDRPREving amino acid
avi ng amno acid 20 sequences consi sti n

ReEsEneS canRetian ot BEQ I HCER 18, MG That SebHBTT glh comprises

hese &féﬂﬁis%mb HeRIRg dHaMb ReidadEglen @S shnsieitEBLeEQ 1D NOS: 16,

consi gtl ng of SEQ | D NCS: 16l f? nand ‘118 I'n anotQher

orandoléef erred embodi ment, the antibodi es of the
i nvention conprise three CDRs having am no acid

gggmg%agg@e%rgﬁ@d drfispirhdre, e mnpibafiesSEQhe vs@Bon t@mprise three

EhiRsdiavita amiRiack! secishess ser S KRea0 OhmnP oty GG 19 20
Q@ﬂm | ZE94aln ba‘aﬁmemﬂerdw@afeyredrmwnomnehtathereeuspromded a 38SB30

b Wi combeed B BB erth B CARD AL B8R i cnan, and
said heavy chain comprises three sequential CDRs having amino acid sequences
consisting of SEQ ID NOS: 19, 20, and 21, and said light chain comprises three
sequential CDRs having amino acid sequences consisting of SEQ ID NOS: 22, 23, and

24.

In another more preferred embodiment, the antibodies of the invention comprise three
CDRs having amino acid sequences selected from the group of SEQ ID NOS: 25, 26,
27, 28, 29, and 30. In a further more preferred embodiment, there is provided a
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consisting of SEQ ID NGs: 19; 20, and 21, and said

light chain conprises three sequential CDRs having
w@rimo4Ret d sequences consi sting of SEQ | D NOSPCREB20@3004172

and 30 24. In another nore preferred enbodi nent, the

anti bodi es of the invention ®nprise three CDRs

havi ng am no aci d sequences selected fromthe group of

%%§1 al{g@d}( Z\thcﬁ@o ptides %@iea%? oné‘%a@ﬁchélﬁ éfhdf Qtr lcBet one light

re pr enbo ment, there is praovid
@08/ Dni7 24d mwuszmowroguqem’thrqeasmql Pﬁsbwg amino acid

%%PC&h{Hﬁ%,Sﬁﬁi o@éEbﬁ@sﬂogn E5 he\vaha SrabAd 88 light ElRAs Eomprises

sal eavy chain conprise e
ﬁ:mmee:tueailalms havinggmine Agd é@ﬂﬁencgéaetaﬁgp ¢8ed16%os: 28,
? th%hlng of SEQ ID NGs: 25, 26, and 27, and said

t Chain conprises three sequentlal CDRS havi ng
am no acid segyences con3|st|ng of

Rosnat 1O FreleaRbEMBPOETE. (P arihcis WriBBATRENN Comglise three

Eﬁﬁsmfnﬁfan%o 558 sky&es %@Ie@@ﬂﬂfdnﬁﬁ\etdﬁbtﬂeof $DRe, 33, 34 35, and
no aci d sequences selected from.t

3G., lnsa furgmer Bare g@fer@qldemggdlmpﬁt dherg,ip ngw%cf 2 5&%@39 antibody,

%%ﬁ%oﬁ%ﬂs%ﬁgé%% healP ERaih Bn@ ra@lélaéte&weﬁlhg'iﬁSBﬁB and said heavy

anti b ri ses at | east

abvin domhéses 5P SEAGUSG RBRY, N2 ST P8 A HSPAeR doReistng of
SREPID ROS: 1 88, &ﬂﬂgﬁnéﬂoﬂéal@@&t ¢ &gnmeﬂdh&@ skquential CDRs

B B e SR FAp SORBPREL RN TSNS e S e

havi ng am no aci d sequences consisting of SEQ | D NCS:
ftanctBer efishdRfient] e ARGIATIS stbodicsehte inveationtom@Besa V) having

anti bodi es of the i vent ion,co \Y/R

ARiaTINR R SSRARSRGE EEAITR e ot B ?ﬁ?%‘?%&@g\é?ﬂs. NPE; Y for 38,
?,E ?E%d QG'\Q@ 48/L|nga>mr?g§ greféﬁeeﬂ@mﬁé&mem} thet6 is arayided. a ) 385813

re preferr enbo t, .t
28tipedy cgmpinglgg@ mgﬁ%%fnnlggﬁﬁtdﬁggp%&'e %)p S%WFQSPSL—?% ID NO: 38.
$|r$g;hg<?’é%aé¥@ﬂﬁn%d gﬁan@{n@zﬁt ﬁiﬁ@eh@pﬂ&@de&& 38SR18antibody comprising a V.
red enbodi t
@ﬁymg(ﬁwa@wq@ gggued‘nocheorrﬁg gl; %}%’.Cﬁﬁ}h\@) 3%(? 5% a more preferred
%‘r?rﬂ#b%ﬁﬁ&wé Cl%@ﬁ!;o &tcfbrﬁﬁd@d a8 10 aBbody) comprisingrar ¥ having an amino
%qt%ﬁ ggégn%%ﬁs‘%gnqlap éEgLIBﬁ%@] %1% rﬁon\iclghgﬁ)g %Hg %%dlment there is
%ﬁé&?’(%bp %dGQSEB@tarﬂ@o@j ORPrsBgNe Vdhaving annamao acid sequence
g:,rqggg{mrg?o Cgﬁg Ig Flﬁ)n 4§ \;E%rhrgel ﬁare e:ﬁr%\glg n?d'ﬁ%"%&ggtsgi&ﬁ is grovuded a
%ﬁgﬂgstdnﬂﬂo@f co‘iiﬁiﬁsir@ ANO, hadinglam ammora@lopsemenc@@on&stmg of SEQ
odi

dQnIﬂP, gsﬂb" 3 mreh%r\gfqg rg%rlngﬂgﬁj Wgnta:%ﬁeiggi}é 356\5131&0913/383839 antibody

CRriging R0V, HaviiB@n drﬂnbl@cud%quémcea:oms@gwf@%@ HaHO: 48.
enbodi nent, there is provided a 38SB39 anti body 25

ga gg%lgx?i' %—gb%ql¥LE% Veb&lﬁﬁ%&ig%} 12 n‘?\fe'nﬁor?&%ﬁ&feea Vy having having an
amino acid sequence selected from the group consisting of SEQ ID NOS: 50, 52, 54,
56, 58, and 60. In a more preferred embodiment, there is provided a 38SB13 antibody
comprising a Vy having an amino acid sequence consisting of SEQ ID NO: 50. In a
more preferred embodiment, there is provided a 385B18 antibody comprising a Vy
having an amino acid sequence consisting of SEQ ID NO: 52. In a more preferred
embodiment, there is provided a 38SB19 antibody comprising a Vi having an amino
acid sequence consisting of SEQ ID NO: 54. In a more preferred embodiment, there is

provided a 38SB30 antibody comprising a Vy having an amino acid sequence
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I n anot her enbodi nent, the antibodies of the invention

conprise a VH having having an am no acid sequence
waedsosrd2 from t he group consisting of SEQ | D NOBIB26@7/004172

52, 54, 56, 58, and 60. In a nore preferred

enbodi nent, there is provided a 38SB13 anti body

conprising a VH having an amino acid sequence

S54SR BB o

I3 iamitibgdyecoriprisingva g remingrdmamiaoi atidssepuence consisting of SEQ

0] E r, :
65k Phe KT Sonreeletred ampénimeft: SRS oRfHqEL 5 ssBa0 antibody
coaTPRisIng iang, Ikavirtd drearning agit sequence @obidiirgeofusiE@ &) NO: 60.
consisting of SEQID NO 54. In a nore preferred

8 n
5 GORERE Ao HOMAfucRR Sistid Mashd] 383816 a8, sesast, AND
MQOGNBBDD?ES/ I 82007/ 004172 17 consisting of SEQ ID
NO 56. In a nore preferred enbodi nent, there is

A Qé’édq‘?é#elg a 3&hate é‘r‘iﬂbiogycm aﬁ%ﬁﬁﬂ?b@ 4 gvrﬁ’chvﬂﬁe%ﬁéiﬁﬁt @@lon or a

am no acl sequence cons stlng .
pesiian theesobris slierediveplianedhtor explanged.ssq @mh@é@ﬂablsa%%s@ is linked

B bRt r@@gﬁ”o{‘ ﬁ'cﬂ@er?n %SEFE‘ ﬁ%bé\@r&@ﬁ%@aﬁ&thg’ antlbﬁc[i)y class or

sequence consisting o CH MERI C
subrlass. 7 hinggisrnibods sisegefepsiornantibedRBovhicBBYarakigregion, or

é”ﬁ?ﬁ’@ﬁ J%rgbﬁ@laﬁéeés B%b?‘&dhﬁf %k n?ﬁd cdY Wl it%e constant region is

I's ‘an ant| € constant region,
limked to @uamabdm reginsy of f dlffergn’ame@egdor beéqﬂgmgetg angther antlbody class

&)%%B?lggf (Metﬁ@dstfgta@roﬁnﬁﬁ ?ﬁlh%% %nfltﬁﬂfléénarb%nb%/ﬁ iethe drP FRe, e.g.,

cons erent peci es,

on
Morrispmt 1286, Salenen B29% 1203 Qjret B, é%ﬁﬁcl%@chmeﬁ%é? i2&g Gillies et
é)”%'%gdy /n%«%b/ f/@éﬁbastﬂsaﬂgwwbe@ Pl MBS, C@sbﬁ%s 4,816,567;

varl a 1e re po t1on thereo is altered
a8t A7, oY l@wnmazpratgd herein by rieresrsindgir ?@gﬁm is

linked to a variable region of a different species, or

lﬁeérfén&hﬁ&’dlhenﬁmha%veﬂﬂ&h bthierid AsSion®bf §9§B’4:§3§BSB18 38SB19,
pr oduci rl]E’»%ng inmeric anti bodi es are known

3&&53& t388§§é‘ agd 38S ke pEyyidedods padiculancgald sehgmeric ; Versions
doftdn et o huﬂ@rﬁ@ons@érﬂﬁ%@féﬂ' ﬁsmor‘b El%?él'redc%lhbb@iment this

et 15 al., 1989 . I'mmunol . “Met hods,
hyngan eefistantgrgionss Q@Whlﬂ@“ '9§1§i@p@6?¢nsfaawegl&?"816 397,
whi ch are incorporated herein by reference in their

Y ter@t thefanized %ﬁb@WO@B UEétI hérkint, hefetsoed ichdferic antibody which
chi meric versions of 38S 38SB18, 38SB1

St Tl SB3Y HEVeR J lameaawmeﬁ?@e{?bﬁga. & goal of

h‘tﬁ‘rh&iﬁiéti@n\l@ ésré&mﬁion @omeaman@fogémagt ofagertvgenia antibsdygsuch as a
i on.

a err odi e this, hu
A é\@f'qué/g.fern g Buchorn e e *ﬁ%%ﬂéwm thé" A antigen

BiRGihg rbfﬁnleeaﬁdeé;S@mfhﬂmltﬁ@@nﬁﬁﬁdybq}@mamz@a arﬁlbddlbgr Grl Antibodies
refers to a chj marl antlbod%@v\hl ch contain,m nj

der depmreiestian Hh ABS NIRRAESMIIAYg %b‘?fpij'l’lcedTﬁ'émg several
ﬁ@ﬁﬁolé‘éles such as resurfacing and CDR grafting. As used herein, the resurfacing

technology uses a combination of molecular modeling, statistical analysis and
mutagenesis to alter the non-CDR surfaces of antibody variable regions to resemble
the surfaces of known antibodies of the target host. The CDR grafting technology
involves substituting the complementarity determining regions of, for example, a mouse
antibody, into a human framework domain, e.g., see W0 92/22653. Humanized
chimeric antibodies preferably have constant regions and variable regions other than
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humani zation is a reduction in the i munogenicity of a
xenogeni ¢ anti body, such as a nurine antibody, for

WO piosog2et i on i nto a human, while mai ntai ni ng PEEIB2007/004172
antigen 25 binding affinity and specificity of the
anti body. Humani zed anti bodigs, or anti bodies adapted
for non-rejection by other manmals, may be produced

tI@DUSIQOnﬁp ev%%{ty At%t%c[:@@gllgo b@?\ﬁ?&&%@?ﬁgé\?ﬁﬂj é{g%%%gllyagp exclusively
filoert k0 bOrERspoRGiAg huaeimbarmtiotp RedlibndTBh¢ CDRY demdel sutstantially or
stat.istical anal is and nutagenesis to alter the
SXGHEVPARTO(Y 4 %@X%Pa}fﬁ PSRV abl e regions to

resenble 30 the surfaces of known anti bodi es of the
Steatapids hod tmefhbds GRtigr edsdurfagng eof hamtibodigs, and altiversmethods for

L By ST OBRL T R AR B i s
Hatents,@a9:64d pwhich, is bergby ireemoviied 7Y R2& ety Hymeleraned. Briefly, in a

AR el PRI R 50 o B0 e P har

VEEDI¢ B2GIons G0ddrRatetiSotdies acmbloé meataand Yigidetraimivaiiatde region

R T A TSI P gl B
regions atk slulesstaaiauh|989s mentietcl2)isi setlof hergyraad dighinetiain variable

r?@@ﬁ ?rﬁﬁmlg%rkaslp\%@ %x%o%ﬁ aa%ﬁrgc% %%d g%i@;é@ﬁ%?%(;@%ﬁ Fb%gnt antibody

acing of anti I'Es,
(oreftagment tharaoflo (&na et wf beawnand dighteshaiv tvhriabla region framework

i gl 3o 258 AR R el B Bl 9% b o
sue‘a@f expased Bied Beid residues ipidsnéifieds ¢4 )ntbesetiof fegvy and light chain
IRl SIBI 3Bl 288 PR BE MBI o (2
ssibstitoied ety theaset dfi lydatvy cindi light @haiablagiablegiegion framework surface
e&P@éE%WgHﬁos %ifdaf:e%ia%)ég Olﬁ&%ifi?g Sht ét&g S(S”h%[cgép .fcgrhﬁ]ose amipo acid
alrgnment positions Tor all variable”10 Tegions afe a :

residuss tHisdwre 98N Geht ofcahy afdd) of awt residub esfvipeacmnplementarity-

' . i p.ovard ahl eqi fr r e ed ..
RS 51,08 eh o Bl P e USRS HBGn hivooy
haging foinslirgespeciiibiéy ispidducéd) a set of heavy and |i ght
chain variable region franework surface exposed am no

MibSki §%'a§%°e$ hhh%h%z'bé aC\'/é?’régJ ¥t ioﬁ%?.tt%&ﬁli%t}eg hBding CDR-
set of rodent “surface exposed @mno acid reSidues Is
arafing i(EP < 238 2400t N¥Os@1t/02867h &Sy Pah dNds. @30:HYi; rangd55,585,089),
=1al | f 0 i RO hd
RGOS 1Sl (ERTTH0) o it DS REBOPRAR AR A0, Rl olecular
Iggrunglog 8§W5)aﬂ89149§;h$tudmi_gkaﬁvhk ieém,e1_9|9égPl_fﬂf€iﬂ @W’P@ 7(6):
rg1ac o n i Shdugso_beaNL g ined i :
S ool AUISRRE USRS i oy 5
Pait- N $9:332).AHynam antikedies agn beriyadecky dwverigy of methods known in
W& 1 dsned I 1 e@H.an ftde d
SO RGN b LS A ST SRy 0047
4726 1. %iﬁﬁ’éi&‘?@, ape 518146318y and injermatiened patent application publication
numbers WO 98/46645, WO 98/50433, WO 98/24893, WO 98/16654, WO 96/34096,
WO 96/33735, and WO 91/10741 (said references incorporated by reference in their

entireties).

The present invention provides humanized antibodies or fragments thereof, which
recognize CD38 and kill CD38" cells by apoptosis, ADCC, and/or CDC. In a further
embodiment, the humanized antibodies or epitope-binding fragments thereof have the
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Anti bodi es can be humani zed using a variety of other

techni ques including CDR- grafting (EP 0 239 400; WO
w@120899872 U.S. Pat. Nos. 5,530,101; and 5, 585p0B852007/004172

veneering or resurfacing (EP 0 592 106; EP 0 519 596;

Padl an E. A, 1991, Mol ecul 4 | nmmunol ogy 28(4/5):

489-498; Studnicka G M et al., 1994 Protein

814%%%' QM9M69&§§8@? aﬁ#ﬁurec aln's U%Aln‘é} %r}gther further

a%rﬁ
qnzhodiwt Heshsnaszed ariihediesaen emm@ewmfrbemaafaethegeoa of the

P05 A T O LB B S BR  orco or

SZI'O'T@@G siar stomeuderded cyighines, 814, 318; and i nternati onal
pat ent application publication nunbers WO 98/ 46645,

&&/re”t%%?oodm&&{f%%% Hﬁﬁa%%é%% d)W% Phimdfted Hisp13,
38 /33735, and WO 91/10741 %sal erences

péﬁﬁ%% BGSPeN. cPRIBE. | or 8RSBS9 'aiboiet Pregn. epfigge-binding

f@g@@ﬁﬂmem@yentl on provides humani zed anti bodi es or
fragments thereof, which recognize CD38 and ki I I

CD38+ c s, b opt os s, ADCC, and/or CDC. In

g o, gre er@%@'\ép?@ ments; fere,areenipyider EeurTaeRd ‘é’sh%'ﬂa”'zed versions

of hd 848813, MSBQBf?,M@GSSBB@fMBdia%d tsﬁss\é@antubodues wherein
08/ 04724 PCT/lngﬁw 004172 19 ability to Kil ai d

E%%%e’tpeﬁ? gsiAugp of fherantibedy gy disifagmentsarg é@p'%ﬁﬁsiﬂﬂ ppih light and

hfeBW legins ete erbrae Bibsely Nes&MBRN ké&kh %Q@@n@ﬁodﬁf surfaces The

R B et SRl o See BSRRY. g0 FBSHEB nGbodies or

epmﬂma bindibd éragheaRCBefof oﬁEHeO;EFﬁséiﬂh#\ﬁangén Sy 'ifﬁpr@@éd BeRfberties.
dipent o

k
L e BanuRe e So5E1E SR SRSEt0SISER50, 388Rah and 36SB30
aﬁﬁﬁ?cl)é%e og8ﬁfﬁ3ﬁe-bﬁﬁiﬁ%3Iragmént%Sfﬁ%?&)faék%édl‘;D@rQréy r@éog%'ﬂze éhe CcD38
bRt e 5 BB o D559 seb Pl BSEES sesoon
ahd mgsBz@dguwmsm?%putoée-bhemg8§§%§gf&é§§%hbg?%\fe§t§83fgdmonal ablllty
t%ﬁﬁa% féﬁ’é{@pf’@@?’augsgaf C;{QFQHP, body or its

fragments are replaced in both |ight and heavy chains
The humamizedosarbipng men@lwanemstmﬂsab@%Bso, 38SB31, and

3§§é%%éﬁf?@g]§:g§a{eh 5233 dgé% §¢ ﬁ%@?dog%ggg\%/ rgs%gtl:gtl t%’ their respective
agia apid- Sequenoes fof dgreniyht bherieely whalm aites &@Qlons the DNA
SRR B P, BASRELiihe , Becto
oBHSEIRY, Shaitentifdtios obmeEBht’famfat’ﬁinﬂ(ban bndgietwe of a means
ST CTRAE e e M N

ISBQSB[&ﬂtedStS%ﬁmpdleamdmt@mbmbﬂﬂh@i‘chﬁe sequences. lnstead all
aﬁt@ioﬁ%?ear%' ﬂgérﬂgntfsrtﬁg specsflcar]elbl%%f tohe}f)%Stapn% gpedlcaéa%le of Killing
CcD38* cells by apoptosis, ADCC and/or CDC fall within the scope of the present
invention. Preferably, such antibodies are capable of killing CD38" cells by all three
mechanisms. Thus, antibodies and epitope-binding antibody fragments of the present
invention may differ from the 38SB13, 38SB18, 38SB19, 388B30, 38SB31, and
38SB39 antibodies or the humanized derivatives thereof, in the amino acid sequences
of their scaffold, CDRs, and/or light chain and heavy chain, and still fall within the
scope of the present invention.
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to kill a CD38+ cell, by apoptosis, ADCC, and/or CDC.
The humani zed versions of the 38SB13, 38SB18, 38SB19,

WG 3BBB072488SB31, and 20 38SB39 anti bodi es ar ePEl/HB2007/004172

fully characterized herein with respect to their
respective amino acid sequéhces of both |ight and
heavy chain variable regions, the DNA sequences of

The @[ﬂ%ﬂ@ﬁhé QSSEJRF 3@?9% M@e?é@’%ﬁh %3?%{9@@8@839 antibodies

relons entl |cat|on
ar%@ﬁmlffqdcta/t m@ﬁel@g andciheir suniecuins siivilueesadvesheearntedicted. Again,

WIS Ghd DR Qrfe %d@@ﬂ?forféjﬁte%ﬁ%&gﬁ?ﬁgﬁ e?’%y 'H?)t t essential to the

reconbi nant form ope O
aniikpdias; ¥ bagments of the iRvensiont Acmﬁdmwwdaret@odwa and fragments are

pFOVRIBABRAIHaGE ﬂ‘ﬁ’ﬁr‘o%d“ﬂrobgﬁi%@ ﬁmt’&f‘ Bf %‘orC %){éﬁﬁ%% d‘ﬁ'tkl I naturation of

ant i _bodi es and fragnments that specifi
apggtoodyPf Heresasiiiventan.ki 1 1ing CD38+ cells by
apoptosis, ADCC and/or CDC fall within the scope of

Thb%eﬁﬂ@ﬁdé@tof th@\neaty eRain RAnaf I@h@*&héﬁn \%HI%BIG%EIORQCBf GRe 385B13,

SIS e g Rt L S

trairt Chedywéreagatepresio0dly tUhewh! SxE8te 38 fomneRt
presio SuBTRFae ot I sig'stshgé1 apBiation. Such

rg%_gggr fromthe 38SB1
3N caAPe ¥8eBie PLRRYCEJMeaniznd wgnonwrﬁwee%ﬁsms 38SB18,
3888192383839, th@qf ,anun3$$®396%hﬂsbo@é§ OriRE VR SSzed inti-CD38
tﬂ) i I Scﬁbesci and/ or ht chai n and heavy
0AIes Ok fHei %”l‘/?t'weamilam'%%% S@é&ﬁ&b@ﬂmr@em@‘é%present
invantnt | on. WD 2008/ 047242 PCT/ 1 B2007/ 004172 20 The

CDRs of the 38SB13, 38SB18, 38SBl19, 38SB30, 38SB31,

d 8SB39 ant i bodi dentjfied by nodel d
e e o in S R iPolon, abicsa dRmasR e aipong i epiops-

mebefragmer@Dﬂﬁrevf ecdmm&irtgaﬁﬂef@’f nfpé LODRs I KA Idn BMino acid
ntial to t

ot .ess i bodi es and
AP RYeE 5 FeBG BRERR i porwiciRe b SR YOS Pbdahes 6. 7.8, 9,
1&rd, ﬁﬁ,agimmssememg mamf 2311 batodnavers, mer ov.exb, 20, 30, 31, 32,
ropetties oduce or , exa
3ot G B IhA e sdagmBedimg {ﬁh%sf&ﬁ‘?aﬂ'WeﬁTqb@H'es of the
m%m:osempmmnsesatdéaéthmteﬂﬁ@avgscﬁﬁm Qn%gg Igéldgﬂhggqs i\tg Bhain, and said
e region e
BBl o8 sl AR5 RS peia s ace sediences seeced
frere dive groep (IthISﬁdgeofLSE@HB N®SEe1,mt3, 71 sV?]O*E%IM Paow 2@”@1 25,
r tfort n this cation informati o
2627 31 R Gt ol A ek o ess i Seguaniel CDRS having
amesml&t seqasaqrs& , seled8BBidh tREGBIP, coaﬁﬁfﬁlofsmil%w& 5, 6, 10,
[ t a odi es
1PN PR Vst Roe@ondl B0 A e B ot Argferred
eralstiment at ihwnmmiev&rsmn rof 38518048 . is '&‘@lﬁded mvhitmecomprlses at least
Linve 1 ro es mani zed
orf TR, Efelh agh &L BrothiE ohEchaft, Ghsts sl MeRty caun eaporises three
segoemiial scmgplementantymlﬂt@m(ﬁﬁ?ﬁg RediorRg HRNiNgMdMIn@Chbid sequences
represented by SEQ ID NOS: 1, 2, and 3, and wherein said light chain comprises three
sequential complementarity-determining regions having amino acid sequences
represented by SEQ ID NOS: 4, 5, and 6. In another further preferred embodiment, a
humanized version of 38SB18 is provided, which comprises at least one heavy chain
and at least one light chain, wherein said heavy chain comprises three sequential
complementarity-determining regions having amino acid sequences represented by
SEQ ID NOS: 7, 8, and 9, and wherein said light chain comprises three sequential
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sequence selected fromthe group consisting of SEQ ID

NCs: 1, 2, 3, 4, 5, 6, 7, 8 9, 10, 11, 12, 13, 14,
wa20080672447, 18, 19, 20, 21, 22, 23, 24, 25, 2BCT/PB2007/004172

28, 29, 30, 31, 32, 33, 34, 35, and 36. In a

preferred enbodi ment, the h8tani zed anti bodi es of the

i nvention conprise at |east one heavy chain and at

Cbﬁﬁﬁhe‘?@ﬁit}% E%Fmﬂ?na HOﬁQq‘%@ﬁg rﬁﬁl\ohgﬁef yseﬁD%\%g represented by

conﬁ%l ses avi ng. amn
NS5 19e(1dcardl 12.fIn@mothee flg’tmuprefmlsd sbadjmeht, 8BQmanized

vérQldHCﬁ 38@81 3 IS Erov%gdg\ghlgh cér?hgnge% ?tllé%stt JO%E h%gw gﬁ'am %ﬁ% at least

aln conpris
Oﬂﬁ Fi@*&i C§ét§'u whei% S@Dhga\ryaﬁhangcor@pnsa@ thxee degEgtiaimoeplementarity-

dé@hﬁﬂr%drebfo‘ﬁg‘ Hak}ﬁlg%{@HB f%fansfééﬂag%g r%ére%%%eh %\%8 Ié),QJHOS 13,

1é4and3$5 afowhegein sqidlightchaisrcompeises theee enuential diompteentarity-
ety r%@%ngﬁﬂa%i grbn%o 3Rk ce%ﬂ%ﬁe%@ﬂ‘ted"@ §»‘1-EQ ID_NOS: 16,

conprises at |eas one heavy chain

171 @it 1@ Haianothgn &irien Pelreecherabediorat A mxmmraege@rmm efeSSSB3O
isSEAVIABY) @hlcﬁ BRI PRBD BRTdakY oS hEAY :}} Er‘d\gggﬁ Qggf%@rbﬂ}f' I@gt chain,

am no acid sequences repr esente
WHREINS saidnBeaiyerleaim compases diree cﬁl‘eal-lﬁnt@brﬁpmpwserttmwetermmmg

reRRSHEEREVIrRY afPBPAGIB 8 RInkbdy regﬁés%rn B;E@EQE@ B’M\/ bggand 21,

am no aci d sequences 30 represented
agd WhgEei Sa'ﬁrilgahsiamncomamer%ﬁhrem egasiential compirtherterity-datermining

é@mm&m@ ARG 28R &Eu&?&é@l rla REPY éég: |d"(QP§h2% 23, and 24. In

rises at | east one a| n
a"?t t TUERET Rrefeirrd emho@meat meavmaa,un@d wersiampef 3&%831hrsearowded

wﬁi%ﬁ WRRiprigbs af ARl BAERLAN g‘r dnaiIshé %g\é&%g% F%l't%‘@ rp?\)ﬂe n said

%\ aci d sequences repr esent ed
h%ﬁ%r airy feMprEssein rﬁes%ﬁcwem@montpﬂﬁnent@rdmet%mmmgwreg@ns having

ammtwﬂ Séduew&g%%sgﬂ%ado% SEd D RS 2 5O 94 1gr?d 272 Janﬁ%vrﬂe deln said

determin i'n regi ons aV|ng am

enenta rity
"@@q‘h Hbé%mP{éiﬁSemé?ﬁ éaqwtlagmnplmltmptemnmarregnms having
arhmoait®t §&fuchbdd l'égFesBﬁl%B%rSEfb .Nbg, %\ﬁcﬂﬁer further

38SB1 rovi ded, I ch conp r| ses

versi on
PFPE%%@P %H%O%'stfy adIEFaR ZA diession eh38SEENE M prpyjded, ovhighm comprises
atwieasiebhe Siady %@Waﬁ&‘%‘t e B! fifif dridl %ﬁe‘?&Heﬁd %Ieavy chain
| empntarity det erm ni ng I ons aV|ng amn
C%@”E*eﬁ&?@nwenwr@@mwtwwe MDINgORYIAs, ha\ng apvind acid
sétﬁen@éﬂepﬂ%éﬁ!eﬁ b%/%@b'llbgms CHRizn 5ITBS 'acrﬁiswﬁé}éﬁes'?ld ll%ht chain

ent mpl énent arity- déterm ning regions

TR AR ARG 0 S M LA SR R
sehﬁenmdeén%semed @9@@@@ ﬂ@fst B&I35PhRd 86r ed embodi ment,  a

humani zed version of 38SB30 is provided, which
ses at ) east one heavy chain and at |east one

con'prl
In oG RAL e J{‘E’f RHRAIEN Rravides hveanized iratipodiemprt fragseents thereof
whithr eemprspU Wi Halving GIPARIAG RkRr ddgyia i @éléﬂt%ﬂl ffem h?%‘rcf\l@of SEQ
D 86 %Ga%m:g(} anl d sef%(wgnces repr esent ed é
31 augieqiRd eonbpdiper, a.wamm B19 antibody is
provideat ihieh dohiptiees QLRI arf AMMoCEBA sBhldnta 48hRESR B BY SEQ
ID NO: 66. In another preferred embodiment, a humanized 38SB31 antibody is

provided which comprises a Vi having an amino acid sequence represented by SEQ
ID NO: 72.

In another embodiment, this invention provides humanized antibodies or fragments
thereof which comprise a V_having an amino acid sequence selected from the group of
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regi ons having am no acid sequences represented by SEQ
ID NOS: 22, 23, and 24. In another further preferred

weniwediTrent , a humani zed versi on of 38SB31 i s peDIB2dE04172

15 which conprises at |east one heavy chain and at
| east one light chain, wherg2n said heavy chain
conprises three sequential conplenentarity-determ ning

SEERNRRB. 20, BTD 11 SRR SRR GRS es coseo

aptikady iacm‘pvid@dawhidhlrmwsqaawm hhving an amino acid sequence chosen

AR BTG SECE D R b8e . e o re T CrmBSdifhont, o
humaaﬁ@d B@BBBIM rentieedy2is ppoidest wbldh enthpdsexatV, having an amino acid

s@gﬁ@ﬁb%ﬁgséﬁ&r%@fo ﬁﬁﬁﬁé dib CCP:%C@QQ% whi ch

nprises eas in and at | east one
ght chain, wherein said heavy chain conprises three

T@éqhﬂ!ﬂ@n'@ﬁd B89B11 8 neitbadies yande epitarierhingng dipigorentsh dvirenf of the
p?é’@eﬁgqu%r'\t%n e%%%‘&f‘ﬁ@l%dé %Efﬁé?lg.ﬁ{%g ¢h Pg}fhéﬁ@ol %&%haﬁ#ammo acid

d wherein sal

residues %tém?eﬁ't mare pevifinsriained |b|yythelgr@r risiflueg in dgblentA and 1B
wWhithi @gre%@htntﬁe@ﬁhrﬁ\e s%?faé@ ﬁHﬁ]@%ﬂ_@( ﬂ[)@é B3k ﬁgv@ﬁee\?gg%énged from

. I'n one e
ﬂpﬁ 8UgiRBIsMN IR HPSidie écmtheb@grre@oodmgrfsajn@mrg guece désidue in the

hoRa6 anBieedy, b8e4.ar ﬁé’%t%ﬁ&i g? r@é‘dt@@l%‘ﬁ‘ﬁ%‘ 3 &9&?@@; to fhe murine

sel ected fromt

bgclp peatiops in é’?ﬁob'émﬁ@méo 3&S$ntﬂrheﬁxWe@a@met @EQHBWOIG@ The
rédid)EsA8H b MK MtHORP 5}@6@%&/5& @@‘5 {%n@@tg?éncﬂ&eﬂcé descnbed in

sequence re g resent ed I'n ano

U haipntdio-enBdvPa At in anammwu the ¢elg s of mdlbsdlpetl h;ed in pre-
v%@%bﬁﬁﬁtz\ﬁmﬁ Eff&r@ﬁérsbﬁ&ﬁmaa X&r@%ﬂ%@eﬁmﬂaﬂlg‘aﬂ* iflty (Roguska

equence represent ed
95%689%15 p?ﬁ?ﬂ?ﬁﬁ‘i%‘ﬁ’ﬂl%‘ﬁ"?ﬁ'@% AROB/PA35A2 2ed) 2005/0118183).

anti bodi es or fragnents thereof which conprise a VL

Lfk@Wls@ch%thﬁ;ﬁﬁﬁ'@daGBSBQEGQQBf@ 33eka6! §@bé§10 %h& '3@5339 YWRtibodies
VFQ 88/(1047242 PCT/ | B2007/ 004172 ~ 22
a8 erigbe-Bicng fegmentent hﬁr%féffeWﬁeEreéﬁ*ﬁiomV Coan also include

sbibstRiioA atllighd aRd/8r h@é’Uy'dﬁQﬂ)érﬁlﬁo REIQ YeSi@sbshi ch CO”’D“ ses
a VL having an ami no acid sequence chosen fromthe

D anot her preferred
P?MWBES Nﬁﬂ%&mg& éﬁ'tlr%ody is provided
whi ch conprises a VL having an amno acid 5 sequence
Nohleigearids encddiey antHQD3sf aﬁﬁ&ﬂe@ diGhe ifendonl a?@ proVided. In one

38SB19 anti odlesa t ope- bi nd
o PEDMERE s IR pRT i iskele Spciden  Memvband e i chig of an anti-
CD38|imdrineglobtiirt. Uhizopeeférred egbbdimedt, o sfﬂgﬁvﬂud‘é‘@a&d encodes a
OB RA o SIHIE P9 Sk Sabeh e e
emcwpeeﬁmritght tiwimaf amantODBadembinaedMink resi dues t hat
have been changed from

In another aspect of this invention, there are provided polynucleotides encoding

polypeptides having an amino acid sequence selected from the group of SEQ ID NOS:
1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62,
64, 66, 68, 70, and 72. In a preferred embodiment, the polynucleotide of the invention
is selected from the group consisting of SEQ ID NOs: 37, 39, 41, 43, 45, 47, 49, 51, 53,
55, 57, 59, 61, 63, 65, 67, 69, and 71. The invention is not limited to said
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10 the original nurine residue to the correspondi ng
framewor k surface residue in the human anti body,

wQ3mw8/047ehe starred (*) residues in Table 1B corCEEROM004172
to the nurine back nmutations in the humani zed 38SB19
heavy chain variant (SEQ |ID2BIO 65). The residues for
back nutations are proxinmal to CDR s and were chosen

@ggaé%d£%gﬁs%#e%q @gfu@?é : E%o!yﬁugé(ﬁg@?]%sgf da;)uﬁ; at least 80 %

Ki@“W‘MUSSﬁi@JﬁQ‘Mhmqﬂdﬁs efforts resulted in a decrease
in anti gen bi nding affinity (Roguska et al., 1996,

[\ t
S S 01 N R BORBATE P o

egghgdinpent G@SB@Gtor @8@8&@ a aﬁwm@% eapeding giheavy ghain of an anti-
38 PRAakEHUNS. Iﬁréh%ﬂ%‘ﬂﬁﬂobﬁﬁ f sd Eﬁﬁurﬂécﬁﬁﬁﬁcodes the light

i nventi on can al so I ncl |on|n
CRA A anrandivyD3Ghimmunogiabylin ing 'm@@m@m also ppoyides vectors comprising

PRy ibbideOM didenies VERdddR, G8Eh HPStEirsELrhauifle 'aﬁhl?oo?e?s' Ahtibody

encodi ng anti - CD38 anti bodi es of the invention
fiRoBPnERe dnd Piobgs dheredibodi nent, the nucl eic aci d
nol ecul e encodes a heavy and/ or a i ght chain of an

l@rdkdier @%@reméqwa()@léhdl&r ligRt éheﬁﬁ of eid Gﬂtl @Tﬂ%@déﬁ'fﬁe&es of the
cid encodes a eav%hc ain

S PS8 T e Ao e serd i

expteeeluh avectdts ea@md@s thdgehdsubie Qé‘e?éﬂ'\/eﬁf lifkadap! trarfsB@tional and
lobulin. In another aspect of this invention,

EREPROTH oSS0 PRRe o E HIEHTHRR | \5{qreliCliAg oleRgids, YACS, cosmids,

rptedWrne PEBURRIINGY bpigoidBs, 2Rl ﬁfé dthéﬁqy&%ethéﬁlﬁécmréd gman will

fro the roug ff 2, 3, 6,

kgow beﬁog\v;e& ntyfgr eﬁgmngghe fgpregeﬁon P8 salggheaﬂ) anglj_)r \lglj chains.

T2, skl 4N wﬁlGreahz%7that2ﬁne pi)%‘nu&@otlc%% er%3dlng3he Réavy3and the light
6. 38, 40, 42, 0,

éalhs ﬁ%gfe cggued@gto 9%‘er%d/e9t9rs PR n’a tl@pﬁ éfa@‘er g,%ptor In a preferred

eenthoditiengdaid pdignuerioietcare@idnde ifhetsagmd vaeeti on  i's
sel ected fromthe group consisti ng of SEQ ID NGs: 37,

1 53, 59, 61,
Fmugondsd of ik nygntion And Veslads oamPTaing, fless miglecilies gin be used
farahel trmfﬁm@aiigﬁlb’r'aﬁsﬁlt% éﬂa{ﬁﬁﬁ??éh@@éﬂcl?éﬂ Tekhsformation can be by any
i er se, bu s0.inc
B8t Risinditler dilibe PRyriigediost sl &) sl isweimetoos are wel
kmowh ofathd e \eklled dnt the est a'rﬁbeirdzll]&e_edlﬁfek@é\} ﬁfeﬁié'téiﬁ&ansformatlon
or risin nucl eqt i des of the _
b PR, riardialichy VR Re- BBt ErioctoR, aroiepiast fusion,
eleotrgparetiay tandapsetatiodi ofgha pb?ﬁwe@t&lugl |3toofpo£%6m%§t larohéilc injection
angt her enbodi nent, sai
%Eﬁﬁ%ﬁ%&ggiﬁ @QAS',&PI%'CIF‘ ght chain of an anti-CD38

i mmunogl obul in. The invention al so provides vectors

ANTIBODYi FRAGHMENTSuC| eot i de nol ecul es encodi ng, fusion

proteins, nodified antibodies, antibody fragnents,
Tﬁé‘darﬂirbegi% LR Yresent invention include both the full length antibodies
discussed above, as well as epitope-binding fragments thereof. As used herein,
“antibody fragments” include any portion of an antibody that retains the ability to bind to
the epitope recognized by the full length antibody, generally termed “epitope-binding
fragments.” Examples of antibody fragments include, but are not limited to, Fab, Fab’
and F(ab’)2, Fd, single-chain Fvs (scFv), single-chain antibodies, disulfide-linked Fvs
(dsFv) and fragments comprising either a VL or VH region. Epitope-binding fragments,
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In order to express the heavy and/or |ight chain of

the anti-CD38 anti bodies of the 10 invention, the
w@oelogiehzeot i des encodi ng sai d heavy and/ or | iBEi/IB2007/004172

chains are inserted into ression vectors such that

the genes are operatively I?Eked to transcriptiona

and transl ational sequences. Expression vectors

lddwlr'g)delngle%ﬁrd%ntlb%fé%; W%tﬁ?mse i 'i/é’r‘i’étﬂéﬁ'eglon(s% alone or in

EBV- sones he ot her vectors
opbingyen g*a”}?a%f\tktﬁtv P @ RREIRN 06 thedfolieyings ings: region, CHA, CH2, and

otrmswmm&_t he expression of said heavy and/or |ight
chains. 15 The skilled man will realize that the
encodi ng

SRRLTCRIEE BEVSoaTR Gt o ot freoatsnss sy Hab)2ragment

Psdambtyetttecﬂntlbbdy faagmaﬁﬁt‘,dsrﬁain R EHACTIDRE 6 the%fﬂoﬂa antibody, although
sanme vec

rgg éﬁ% ogg%l"r'?lﬁie ﬁpgfd\;éﬁﬁlr%o%éugtéﬁmrge four or five CDRs,
atnalpo |f8motngna|hEe&herpﬂedtdgmerﬁ@mabewaEma fo@hnbirl%emembers of any

oht HAbE HRMISR By 3%%2?4588%%0%% i b 1GE, and the

subriassdsi thengpfpol ynucl eoti des into a cell host. Such
nmet hods are wel | knovvn of the man skilled in the art

BT ASHAIE T ot BNERAITI BS54 T

sychaagspanain (ap flp?gmeotsl) aspeﬁsusQF(nb )2 fedgeeintg)por at i on,
encapsul ati on of the pol ynucleotide into Iiposones

TR PG o S R enlBr bl RN gt 2 contan

at lgastnedtagment vtan aotibody hieadectzin baridbée fagidn (Maylyiked to at least

oAl WA o BB EAL O bl M, V2, Ty gy e s

ﬂ%bte iPepide selagiae ho gssure thaidies arqpepthrtae-dmneﬁsncmal foldlng of the vL
aﬁé‘t\/Hb@g%nE Nitoulsd ent%e%' e @HH& % nast Wb@%?\t%% &(}e target molecule

epi top& recogni ze
b'@@'ﬁ@ﬁﬁﬁ?"i}c'b@f ifkgiwhelp Wb@lﬂykfrqmi M@habe singlgrakatrsaritibody fragment

'S?éﬁ]"*"*eﬁ’"“e%f@t' Rt SORETEDE Y Bl iR aRBpinkea by
fiker ta Beamine aeigitermitisi of aoompierdendsty \dlcstHfsedeedaen ked
Fvs (dsFv) and fragnments conprising either a VL or VH

SRS PRI B0 DGR of M BHeSent TG YBAEAE amino acia
segnenersanading aldpasd ompraf $e var @bl%@l‘i mmemergam(cb)eramrmgaregtons

(G[{}Ré);bf ltlﬁ“@WﬁbBaérihB@dlé\é b8sdriBEd ?rg&ilig %&5’[1& %%EH?Q Rofe or all of

| ow ng: hi nge region,
thg &eastast daspains pf tghe ﬁﬂ%bqw dbeseatanstant domatmstare Rabnecessary

fof & MBisdifY, But ohdtitlle )a%nﬁbﬁ‘?t?ﬁgﬁ of E%Fglru%{u?% %Ptm&ﬂletéﬁ‘ﬁbodles

anti body fragments contali
Sigler @yanmq%ttg@ments afAe riberefose t eientome fsomer of b problems

asabtiafell vAthcthe LBE 'o@ﬁﬁttboﬁllégtboﬁéuﬁlﬁqﬁ ‘E)]arthQ il ofé cghé’tg%t%am For

are al so functl onal
ewl%&m (= wgrﬁ;@pgd)bfragments tend to be free of undeswed interactions

between biological molecules and the heavy-chain constant region, or other unwanted

biological activity. Additionally, single-chain antibody fragments are considerably
smaller than whole antibodies and may therefore have greater capillary permeability
than whole antibodies, allowing single-chain antibody fragments to localize and bind to
target antigen-binding sites more efficiently. Also, antibody fragments can be produced
on a relatively large scale in prokaryotic cells, thus facilitating their production.
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one of the foll ow ng i munogl obulin classes: 1gG |gM

IgA, 1gD, or IgE, and the subclasses thereof. 10 Fab
warashial? ) 2 fragments may be produced by protROI/YR20€7/004172

cl eavage, using enzynmes such as papain (Fab

fragrrent s) or pepS| n (F(ab’ 352 fragnents). The

'single-chain FVs" ("scFvs") fragnents are

Fanmérm@ﬁe kthé délatvely e sits of Bﬁble%?rﬁéﬁhboé% fraBAehisHSkes them
l qu of .an anti body heavy chain varia I on

e@%il?e HRAYPREALIMMEeSESPAse 1 2 sepimient than \ahplaﬁﬂigww

light chain variable region (VL). The linker nay be a
Syl d:halriLEznleJcmyl hhgmpaptmsle béeéé?ﬁtfeﬂéd tuy map‘eumar fcraﬁstngt R@tibody

|, fold
i S T i it o i oo
poiteing anag,eﬁoerrpioelouéce fobldxdm@!}:' Siﬁ%ul(a'rfdhb)’céﬂ& 6H1?rdkﬁﬂloﬁc cells,

17 B oo e 5 o
gsrmqatedamngayarﬁ;enscmha@bedﬁﬂley etterid Kivwnain! theket 1h phbge dlsplay

o208, BELSob PR cBhaf SRR SRRR. Ereniasa wnge pericis
whick sty the\mmuolaowws@queneen eﬁccwmgitheﬁeqﬂmxdaayudhgphage

o PR 5o bl Bor R TE b aporro o
CQt‘elynatondantlbodm lllsraqp(eacg ffnm?ér: gﬂ muhblé)t |Pg|§ge %Qﬁ%sgﬁg ahlepitope-
S 0 ose, ant i,bodi es.
b@é‘ﬂg e iolt a‘?lgglﬁ%t éd 1(9 R eqfég’fgaersg, cap e gﬂggt@%rzpr lgentmed with
aifigedi Rg,., bsing dabesdd Enllzgena%qmnodsrzémm@ﬂedlﬁooé ﬁbl’tﬁ surface or bead.
u nt i bodies. . i ngl e-chain
eRIG LAYy B o oGS st Ao 0 o
bipdiog Idemmsamcpc&ssad &dmmhabetv\me Rabe Fobr di@tél!ﬁb@@ta@mzed Fv antibody
const a ona
OGBSI BT e Bt P sSB Rh 0] o ST oS

free of undesired interactions between biol ogical
Examnpies oé phagel displayheeathpds it rcaoobes uaed to e@ke rthe @pitope-binding

fr&jfnli@fts gp rBrggenqt Hnghf?&# g o§e éﬁ%logéﬂ Elgﬁlg{ﬁflfxrll Xz‘s%{ 1995, J.
Inaanl é\ﬂethn@m 1aao4‘e5@crﬂmeeoeh as1 wﬁj erymwlmwaémbes Ha4e177-186;
K&ﬂé’ﬁr&&gtﬁ@t%/‘ '1%)4 BEF 'IFﬂ?)ngJaé(y 24! ggggﬁ’ﬁ oll-"?era%ln%lc : q?gf‘ Gene,

['owi ng singl e-charn“a
1Q¥nd %1&d Bustont egtget., anf94emdvancianginsi mesunology, 57: 191-280;

el Syl DU PO RO PO wo

9F HIZ361 V¥@i g1 59@@: W@rgﬁamrnonpand mz@aelmsmqezga 426; 5,223,409;
5 R B20BH0041 73 43? SofUrd PS oL Oggﬁzﬁ e ﬁ{sZYﬁéﬁe 5,427,008;

Sl zZze
5 5%@&7 | é§§012izr5e| 531658372% 056JR8,748 amiru5s,969,46P0maech i of avhich is

mécﬁﬁdr@ieg%{élﬁ% %@nﬁeﬂﬂ& J dgiies.  Single-chain

anti b e gen€rated by nol ecul ar

cl oni ng, anti body phage di splay library or simlar
Afies phAgerlecting) thelregians efdhe hbagskendodingahé fragmentSivas beSsolated

anlfli%lteg'tgr%jeﬁﬁgétgﬁwégté@éﬂb%%déﬁgofra&ﬁ@ﬁgltﬁroublrn] SREEREYRY & chosen
host including mamma an cells, lnsect’ cells, plant cells, yeast, and bacteria, using

recombinant DNA technology, e.g., as described in detail below. For example,
techniques to recombinantly produce Fab, Fab’ and F(ab’)2 fragments can also be
employed using methods known in the art such as those disclosed in WO 92/22324;
Mullinax et al., 1992, BioTechniques, 12(6). 864-869; Sawai et al., 1995, AJRI, 34: 26-
34; and Better et al., 1988, Science, 240:1 041-1043; said references incorporated by
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i ncludi ng bacteria. The epitope-binding fragnents of
the present invention can al so be generated using

wo a8ouR4phage di spl ay nmet hods known in the arPCT/IB2007/004172
phage di splay nethods, functional antibody donains
are di splayed on the surfacgsof phage particles mhich
carry the polynucleotlde sequences encodi ng them

rticul such e be utili [
gf‘agrqqgﬁén alpepa eﬂt@'ew%% p‘? qlferso lgﬁl éﬁ eb%t %o‘;%oProduce
sy CHEh Vs ahd Edhtlb@ﬂ@lsy |n|clddeaho'se( eesg:nbem imBS.d?at. Nos. 4,946,778

R TR PSR B 5 30,503 S o .

1998 NPNABESD: \MQQB—?Q%HSI@HG etel gl 9,88uSd:ia:g:eI, ahe:esB-2040. gen
bound or captured to a solid surface or bead. Phage

i h t are typically filanmentous phage
ﬂiﬁ?ﬂm géﬁé‘?@-%w bi ndi ng domai ns expressed from
phage with Fab, Fv or disulfide-stabilized Fv anti bod%/ _
Alsoririchsled athirbtheastobg of thee thventiosi aredrnativsalpgruiialegis ef the anti-

élb%é?] ghtl&)%ﬂ%ngl the hgh%hgzé@ a{ltl-’:éﬁfig)lleﬁﬁptw amg ﬂ:\ nﬂy‘functional

can e epitop
dquavgiemte” sindfidesh @ntilpastiasn with ivasmelp@vsi sequsHees, mm,réeﬂc antlbodles

%ﬁﬁcﬁél dac‘rﬁ%ggngs BJJ:? é‘@ﬂﬁl&ﬁgarﬂlto?dle%g%$ é(ég\ple Wﬂ%ngech functional
dehivatend js defifred bWﬂtSlﬁﬂljtYZ@bmdttDItb%@Qﬁ&gﬁotﬂn dihe skillgd grtisan will

@gferstgndlgwg B ls é vge?l% 9ﬁ8 hep&']'c_)ggcofe 8féculeslt%ﬂﬁed “antibody

vances I n
fragmerdé’ogyd 5 : gragd temad “Mmmglz/quwelams "Wetimdg 260 groducing

Bt S GenEaB2A AN b nd Pertfh sRAdD in ¥ arPard dkfsclosed, for

&a098:,426Y0 9322319,093 235,,4@0;3W41389/0@6%@P7§3;8 745; and EP 332,424,

et &y iordratetin Sk sosctfte itetich frbicagite, > iﬁé 208
5,969, 108; each of which is incorporated herein
Aeiitedissc sith nhpmalogaes rsedyencest are ptﬁﬁiﬁa adbedies o‘H‘th {afgino. acid

§é;cg.|:eﬁae°s Pkt hAR %hg@ﬁc@ ﬂSrﬂgIoB? \Aﬁthearﬁlh@%%rge‘é]uéﬁéé B€an anti-CD38

ated and u ener a i tope-bindin

antivgdv rand a mumﬁgﬁe@)qm&,@m) .q\nmppdé( th epfesem;slpventlgn Preferably
haifibibgy | @gﬂﬁ@ﬁ@%hﬂ{b 66b | RquedlesH he AlatiBbleRedihs G lihe ant-CD38

yeas bacteri a usi ng 30 r econbi nant

@l@t@ﬁﬁmafgiyhur@a@zed aatizR3S aptikpdynofytheapresgal gwentias, “Sequence
ﬁaﬁ@%gﬁ 8. e{pg)g §m¥n‘6 éc?c?&ﬁﬁ'eﬂ@é‘ﬁéﬁélrﬂé Qe &8 sequence with

ments can al so be npl oyed usin

Aea @HOWRAR 1.%,t 8651506, 96 RSP ARSI B8] MATe REsTerably
%Y’eé@tg’%ut 9%{:' |96'%3)97% @J/o b orlwg seﬁbmcﬁw\&é@ﬁ to another amino

Sawai

34:
agl se@wr&e és dstermmfds@r eg@ml%@y tba@Aﬁ’A\lSqafa@meé%dd'" accor-

RN ARCBSrs SHEAHPIOPRER h dB8, WRAc2AEH/ 44284, USA, 85: 2444-2448.
PCT/ ' B2007/ 004172 ' 26 reference in their entireties.

npl es_of technj ques which can be used to
ST AGPLSaibarRS e k84 D6 S RPRGIPb faBiastise isiabodies and mru
@R8GEIORS by WiMer-G.Rd Mitesin, &, 9981, Nidure, 349: 293-299; Hudson, P.J.,
1999, Current Opinion in Immunology, 11: 548-557), each of which has antigen-binding
ability. In the single chain Fv fragment (scFv), the Vi and VL domains of an antibody
are linked by a flexible peptide. Typically, this linker peptide is about 15 amino acid
residues long. If the linker is much smaller, for example 5 amino acids, diabodies are
formed, which are bivalent scFv dimers. If the linker is reduced to less than three amino
acid residues, trimeric and tetrameric structures are formed that are called triabodies
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and 5, 258, 498; Huston et al., 1991, Methods in
Enzynol ogy, 203: 46-88; Shu et al., 1993, PNAS, 90:

wWa2RB0FR99Y: Skerra et al., 1988, Science, PCT/IB2007/004172

240: 1038-1040. 5 FUNCTI ONAL EQUI VALENTS Al so i ncl uded
within the scope of the inv&nhtion are functional
eqw valents of the anti- CD38 antibody and the

o T LR, S5V o BBy RIS iy v com

ohtiethe2gp @Ealaaﬂmdnhﬁsufﬁdﬂemtapecmammgodioegnd bénding thet #lcan be

GRELH DRSS 208, RS el unl Ao g sevrs

sudts mabs |dahybé tﬁnlkl;cind)gemet IveithCEIB8t pimtcer epaptidah ehsiefidre garming an
1 W | I
ofiiiaG B brota PRB LR Bubhed BRI B0 Phgrent s

and the group termed "functi onal eqU| val ents." Met hods
Toé fpmatidoali sugivafentscafi the presegtiappiicatinnsalse mncludevnodited artibodies,

5 AR A 5 L5 A e o e

aB@iBydy4Bor exathpleR nBRified 24tibodiss inblude aniikediesdbatdvabean medified,
t/gh’telqrbﬁoﬁglpg&&laﬁgn en&&é’[@éﬁ(ﬁ? by%@%tﬂgﬁ en?ﬁ%scgjﬁe Iaf\%ﬂﬂl e%m“jahgn

usS sSequentes are ose an
darivatizatiari b|y kea«qmjemwmngktma\mom weoteeyiropliaR e, \Mmkase toa

c%mlé}o l@a‘h& or ?ﬂgféggogelﬂf of¥D TRA éov&@ﬁ(s att@HM R %e@%t Brevent the

T body e present Invention.
antieddyr &bmygemmamgo@xn andi- thypnct nespanse o Teesied Mmodifigatinns may be

cgtr éatdhgutv 35/ l@'@ e%ﬂ}agg%s ﬁ'\f:lhgiﬁ%a% Qﬁéﬁ%lt@@ t@ms'pgaﬁld/ chemical

human present
dewege |a@atylatlseq‘aewiﬁlonhmetabg@q/syrmeswmtmr@@amwra,etra,aﬁdﬁglonany

at
e R RN A A S A s A
honol ogy, and nore preferabl at | east about 95% ,
r@@%omwung@e@tswaxg@wwqg%gé ifeebanging dfetanb on different

cftﬂﬁlgggvl&gﬁélﬁer%ﬁgﬂﬁ&ﬂ&ﬁ%rkgsf HIR! foF El(élﬁﬂe diféreRi@HIe8 of Bitibody are

search nethod i n accor dance w th Pearson
mﬁaibl@ fprragiven $8Bof GipBe by mbsytltut;qeaﬁ dlffg{ﬁnt hegyy chgins, whereby, for

GRS 3 B S 8 oy e o
Ql@d@ﬂw aviifisiat apiibagien withinthe seapaviof esinvention meyde produced by
éé’&lérﬁdgﬁ a’sél?en A é@)?%s Wﬂfﬂ?‘é’ﬁ‘ entP rely:s nthéfPPamédbrkent

[ mmunol ogy each of mhlch has
anti gen-binding abjl S|ngle ch

Frungtiensh eavivelents, mavhke tAadin rogkioesh B GSTSR, SRSH ARYgY, insertion
\ﬁ@\lr@rﬂ?e aRaie /R Joh@t’éhpkeﬁgldiﬁﬁéd;%ceg )ﬂﬁ’étCﬁHriKYa dahlcﬁxlar set of

| inker peptide is about 15 amno acid  r

GBRs,Hsing andde variahy,ehmsiheds spown gy the,asimdne %#B?Hynfgag%e”fs and
f@ﬁét@ﬁal Qﬁlﬂ@&ht@%f%@ préQnBshentbh GRcahfady wakenholeedys with a
di mers. | inker is reduced to |ess th% g%g? B1
dateqiaple actqgaeer SLBIANG, tq (GIHAE | Whath SRR | 3, 38SB1S,
et lysggsar egbBs{El, tslssBsgr@wti@aw efl ddtb@hmIgi @sgrd of binding

2008/b47242 PCT/ 1 BZ007/ 004172 2 0 o

includes all values in the range of at least 10-100%, preferably af least 50%, 60% or
70%, more preferably at least 75%, 80%, 85%, 90%, 95% or 99% of the binding ability
of the murine 38SB13, 38SB18, 38SB19, 38SB30, 38SB31, or 38SB39 antibody to

CDg38.
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and tetrabodi es. The smallest binding unit of an

antibody is a CDR, typically the CDR2 of the heavy
waeb@s4xeit ch has sufficient specific recognitiPeT/EBd07/004172

binding that it can be used separately. Such a

fragnent is called a nol ecupgr recognition unit or

nru. Several such nrus can be |linked together with

short |inker tides, therefore formng an 5
IMPRDNEQANT@(&% ES protein with higher avidity than a
single nru. The functional equivalents of the present

TRBPCDRAtHr8 of ripsary nmtu@hmmdr Epitapeardcbpuitioresnd amtigody binding.
ant i bodi es nodi fi ed

t he, coval nt t t ,.qf
HaiRoa RORR (1% 55 TS RolE BRyes Byt BRR S’ CBRY without
imedéArgamtRmbi bt} 6fthé antivode t@rdobgmde esd bhndtltsimgeatb epitope. For

egg%‘b{egteq%aﬂgespﬂ@gﬁﬁ%pg éﬁ?cz Igbﬁo gggo%guﬁlox géﬂ fdrease the binding
ity CRiriezzatibedy oy trieapiop@rmay eetmarigl bl ocki ng_gr oups,

proteolytlc cl eavage, linkage to a cellular ligand or
th
_lg]uéer ﬁ(? L4 ghﬁeggaggﬁ tﬁ%@ées%g{r |g?éﬁt%ﬁ|%??ﬂﬁpr99é%ﬁvé?§5ns of both

ta8trharird ah@mmmoammodﬁh,emdmalso|apap|fl@a1br fpggQies and bind
Known ques i ncl udi ng, but not

qgls{ié’tpé e?ﬁ)"@ﬁ'{g‘&?freﬁéei%ﬁ cal cleavage, acetylation,

formyl ation, netabolic synthesis of tunicanmycin, etc.

Pel@drdli studibs ynave Khirtdyed rthelicffieetd efninfrodiening Oﬁﬁyprc@ﬂ'iea??i"no acid

g‘&?}p@%ﬁ r@uﬁ%@s@&%‘c‘i' tgé‘lse nEQ of"ﬁh %ﬁhbiﬁ(ﬁ B&ééﬂrﬁﬂ the knowledge

€ produce interc I ng different
auae mmahyférﬁlbedy seghenaes o -.twrpmrtmess a$ roifiei 2RG. level of

E%Ssgq O(Yfa‘?xéawl 8 ofdhf f 8”9 ({gﬁg%‘g@ﬁ 4. aSﬁZ—W)Ra@éE C. et al.,

a ‘given se substltutlon of
meSf &rem tNatle Avgd. c3cii WSA, %e&%@ysmﬁo)/all@?@nﬁ &, 61131998, Nature

%@Mﬁp éés ?%Qézﬁn?E anti body types and |sotypes may

larly, artificial antibodies
W|th|nthe scope of the invention may be produc ?cPB/ h
bribestistndies, egiweier&@f the pUDERY antibpdnhaye kaspigeapiated by changing

ﬁ%”%&fu%h&esf é;/y §W9§Ht%§ln Shdsvial BBt SDRRY CDR2, CDR3, or

produced mut at et i on and/ or directed
framewonko regiatist Hising: methagsi adshe a%@l@@f‘“%ﬂ@?e{ﬂ?d"?‘t@ﬁu giig-directe

fuiehess, Eg’%tett ';ﬂ[l{étg% téerHp’i‘tBneS‘?iCFPf DNﬁDRSuﬁlnngl g mutator-

evarleyof nown I n

aimmsaoiﬁ qoti dfangies. hnd 925/ ,f1l9ﬁ§tN@‘H%ﬁ B’@ffﬁh@%{p@ﬁﬁg 535-539; Adey,
y(;t ec%le%/emi ed‘V@ﬁH;jt 1€n58nm§9¢ hﬁs"PH%@beDiéblaﬁ o Pépta!es and

ree bi ndi n CD38 en ¢
Projciog GBS, KaRSBL, of sboRwBIoTIn BEERD). BHsaIusTgNe 85 chyging the

Q%delﬁeéi)éf trétﬁﬁﬁé?'gtaﬂ%&j yIRQE &subd Bl melireed dffkaitisiderh@becondary
a

[east 10- 100% f |
laa@t;t%?ezsld%rareo% ot i 7992, Rmc:la\ll;tl eﬂ*%daﬁcyq r%@?irsﬁ%%é@?b' Boder,

5 0 Q&9 fsdiheshi gt na7ehilbyes; B&vies, J. and
gng n%r?ﬁ)ﬁe 3?859%‘/ gétés’%%@"osséémg 385830, 38SB '

Bemha@nant.i HIW, Imgunotaghnolgn2s iefk ! 6% Apwmpson, J ?al 1%96 J. Mol.
Bt/ | RO ADAdHGt, KB K. et al, 2002, J. Biol. Chem., 277: 16365-16370;

Furukawa, K. et al., 2001, J. Biol. Chem., 276: 27622-27628).

By a similar directed strategy of changing one or more amino acid residues of the
antibody, the antibody sequences described in this invention can be used to develop
anti-CD38 antibodies with improved functions, including improved affinity for CD38.

Preferred amino acid substitutions are those which: (1) reduce susceptibility to
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| MPROVED ANTI BODI ES The CDRs are of primary inportance
for epitope recognition and anti body bi ndi ng.

wWoionswen42 changes may be made to the resi dues PEEIB2007/004172
conprise the CDRs without interfering with the
ability of the antibody to Recognize and bind its
cognate epitope. For 5 exanple, changes that do not
af fect. epj.tope recognit,i0 et . e Ladi :
corsirey Crsfite’ SREPDULD R pifiiene G FARE R et ffor forming
proten campl@xesacdmwl(m) confemher sumjifg mtherc pbyspccesrmmncai or functional
i nveptio ro version
AR e pbcrraee oS el o PRe8 e ol mule 8 ifbence other
thers dgnhateragipdchurring pEHRL, squuene. &br yexamplb slngiee@rsmdltlple amino

S5 FRhtinad? e, oohis et ARl B SEREL AR F R Frace in

tb\erriauuallymmutrlngrsequenctm@refemblynmdhefpoarmnawftthbcp@yjpeptide outside

GESAREL) BT8R E A aB BB g postuon

sifouldenqirebsiaatially Ehagge e @trudmralabharadi@%i,cs\nf tivg [parent sequence

Rt ol LB,y e g s B v

prent se@@8nceNar uliseupt ihddi typascofnesicondary s8ucteasthaBoharagtarizes the

%%}g@t Bgc% % f] E a&keb dé/sglo? %ﬁe%qﬁnﬁﬁ@ E&&/ﬁ%ﬁnug ﬁ%&ggh@%j/ and  tertiary
stamtyenn Hesibed maﬂnotgueaestruatunea andDATIScaBRPTINGpIRS, (Creighton,
@{i &\Lrl-?'ﬁ & éﬁogbg&g?@gﬂseﬂtg\é% %)ﬂﬂ&%u@ﬁbn fo Protein Structure

nucleoti de-mne nmut age
@ Rranden and dg@oezs sedserGalihnquubbsme,NWO%LN le (ﬁ991)) and

Sl 42 3ot i Ciod clind S48 fronfyeg rron b

mdferBnceat al, 1996, Chapter 16, PP. 277-291, in Phage
Di splay of Peptides and Proteins", Eds. Kay, B. K et

i eprové%cé}ﬂ%?blgﬁ grsﬁsiﬁélude-rﬂﬂ%@ aﬁﬂ%&ﬁ%@%a@)ﬁ thﬁﬂﬁbﬁ‘ Qhé@@tenstlcs that

uence O I mary have esu
awmrewad sy then stan@@"d dﬁchnmes ot awm& ynmawzat@@d hwdoma formation

R e U i S T é’fA

Nat|. Acad. Sci. USA, 97: 10701-10705; Davies, and
IRsevarhARtbodies aapgpiing farifitoirwetinsl Eglude -in 1:@@“011*;89 antibodies with

é_ﬁ}%ﬁ%é@ ﬂmcﬂona‘? Pr@emesl@9 @pecﬂal w%’r‘est aarg'tﬁ’ése, an%%@dleg WitB&nhanced

q@@ggo p@yﬁje ceMaruwgmgxw |foe@tpr gqnctlongcﬁyfh ag. A%@Q} Such antibodies
3§ Be: otAdifed Bi Greking/ §IRGle -or BYultbIS bibgtifftiofl I'neﬁhbﬁﬁbnstant framework

strateg ¥ of changing one or nore anino acid resid
hods for

of thehan wyarthwwdt9rlnq Hs &tﬁrﬁﬁwngaqfn@nﬁ%sfea%@erﬁr

B&sighhe slich ﬁfﬂ&ér@@ caRbebBuns &5t dx@anfiey fl QQZar%rz’tdl @088 Proc. Natl.

anti bodj es rrP roved functions, includ | I% 3 ﬁ/g’

Aead. npely Y. §rA CE%% ): PHQOSA018Y anfi 983%?3?' oetsﬁ £PPt I Biol.
5 (me1yhigel: aksd) WO“UWAEV'QCV\F@'@MVGZQZDP WD 2004/099249,

20658/ 047242 PCT/ | B2007/ 004172
WO02006/047350, WO 2006/019447, WO 2006/105338, WO 2007/041635. It is also

possible to use cell lines specifically engineered for production of improved antibodies.

In particular, these lines have altered regulation of the glycosylation pathway, resuiting
in antibodies which are poorly fucosylated or even totally defucosylated. Such cell lines
and methods for engineering them are disclosed in e.g. Shinkawa et al. (2003, J. Biol.
Chem. 278(5): 3466-3473), Ferrara et al. (2006, J. Biol. Chem. 281(8): 5032-5036;
2006, Biotechnol. Bioeng. 93(5): 851-61), EP 1331266, EP 1498490, EP 1498491, EP
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29 proteolysis, (2) reduce susceptibility to

oxidation, (3) alter binding affinity for form ng
w@e@soiTz4zonpl exes, and (4) confer or nodify oP¢EIB2007/004172

physi co-chem cal or functional properties of such

anal ogs. Anal ogs can includg various nuteins of a

sequence other than the naturally-occurring peptide

seguence. exa e or nultiple amno 5 acid
1§Z§’§pr Eaﬂ?gﬁém( EPMQWg%nservat ive amino acid
substitutions) may be made in the naturally-occurring
ThE Qrsiene inventdnedled includes toytgxin torjuyatds. (These ol/iptnxjut cahjugates

oS RSB, o SRR AL RLE Bl oen

shoul d not substantially change the structural
Ashasegic hereirs tthe Sewfi “téle bipdingnagerd’y cedferseto @e. apent dhat specifically

r%cgﬁb%g‘fa %ﬁ@tbg?gl}ﬁg 1 ?pﬁé[é%lcﬂw fh%t etllesnuﬁjfaké’ Ihrcﬁ%kerﬁbodlment the

ar e sequen
cellil Blndlpg agehtespetiipaly redogpizes ﬂmﬁysush mat mallews Hwtconjugates to act

PSR BR R SR Ph EASAR o AL Bl

structures are described in Proteins, Structures and
Invehather ezmb@hnnanh thieesll bIdingygenh of thEdDresem inMentioneaismppecifically

AT 98 P W

cBll fdruassuffu@ent Retipdvof time to allpw the @eﬁp}qxw draig ot dheeeniugate to
o ot ceh 951#/%.1\!8%}!5\}%‘ thégé&ét#gé@e% sufftidr? tifeSin g\fi‘\‘?t!ﬁ to be internalized

I'ncor por at er el rence. lnprove ntlbo I es
baltlse)celhcl ude those anti bodi es having i nproved
characteristics that are prepared by the standard

A %3!} e%n%od?ﬁlérdfa{hei dgfﬂé&ii& e&me%tem&h?m BAROBISAhtibody

Ct 1 ONn ant i les wt
a@h@ea@qﬂebmémg cagenBompigp prsierably ribe UBW"?% 3geBd%.dPBP & 38SB19,

EBD”SQ@E?»P”OH %%@@ahﬁqcﬁ%tm&hﬁcﬂfnaﬁ%h%b@ &% aWofh@r preferred

anced functiona erties specl al “interes

emt@dmethawil b@dinesag@w B acghiragricoersiam pf saig aﬂ@r%. aptigody. In
cLH' éirefé‘erdOfeﬁ?Hoemgnft eﬂﬁé)rcylfo\%ﬁ(ﬁ;t 'c@ﬁﬁ%g&écﬁorﬁ&ls‘é@C@ humanlzed

ant 1 bodi es be obtal ned by ing sin

(5 BESBUDLIHSEIE, SASEE0, SHE e 0H BB ARORK Or Gin epitope-
Hilfh AagReAY thér@éfs Tt §8$@ﬂ3 Iéssmrat e:{a@gmoraseetab @bssm and

Fc rece?tors ods fo e3|8n| ng such

38&R3paniilbadyds rble t@ﬁ@@ﬁﬂ‘w@"y recew'éﬁ RE8aand lmﬁathepy@eox:c agent

té\'@h 'abnor’ﬁ'%"}‘gell §°e\ ’ﬂssUe Ssu‘éh a%%ﬁéé)ceﬂsdf@pété} ét@éi fadhfbn.
Ckazaki at al. . Biol 336(5):1239-49).

See al so WD 03/ 074679 V\D 2004/ 029207 WD 2004/ 09924
T628%R5NE 450mPNeRinoD Al /YtdRKIE, CoRligaied @f 1198 Fygsendnvention is a

&M&%SThé terinS‘cofRic KRNEI 4y @sddohdisi r‘éféré td !aﬁﬁﬁstance that
specifically engi neered for groductlon of

regiHGes 9 Plogks thg fW"PPt'B%'rergé‘EWtHr f cefie.ard/pr ¢Ruses, gg%r%F?%Pfe‘E?”S

regul ati on of the glycosylation pathway, resulting in
I piefEped embwhﬁmts;ﬂlﬂ@ Dﬁ@fob(M a‘geap&yé ameni dwg,@vmdrug, a taxoid, a

cos cel | and
roRhai S s DM e Siaipueh et AP RRYRE darivetive,
cGt-10626P3, C0~1085 @halog. In preferred embodiments, the cell binding agents of
the present invention are covalently attached, directly or via a cleavable or non-
cleavable linker, to the cytotoxic agent.

The cell binding agents, cytotoxic agents, and linkers are discussed in more detail
below.
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Chem 278(5): 3466-3473), Ferrara et al. (2006, J.
Biol. Chem 281(8): 5032-5036; 2006, Biotechnol.

wBr@sgr2493(5): 851-61), EP 1331266, EP 149849PCT/HR2007/004172

1498491, EP WO 2008/ 047242 PCT/1B2007/004172 30

1676910, EP 1792987, and WD399/54342. The present

i nvention also includes cytotoxic conjugates. These

@gﬂo NS RABENG® €s conprise two primary conponents,
LPMlﬂndlﬂng agent and a cytotoxic agent. As used

here| n, the term"cell binding agent” refers to an
Tgepifedtiveness pé dhe icoRIPOYNASSOf theoRREOEINYANOR  asdibietapgutic agents

tﬁ%ﬁdé’%ﬁttﬁé NSar&li Seﬂ@ct%ﬁ'df éﬂé?ﬁ%ﬁnatbrbeﬂrlﬁmﬁﬂ@%@bﬁ?@ell binding

bi ndi n ent s eC| I cal % recogni zes CD38
agenris maxtbg ef apy preseritynfnayay % that Beqoms kngwn, and includes

BpligES S5h hGEpé ey THe delibiddthgSadént ﬁfaw@ta%yrcambummat can bind

from non-specific binding. In another enb ﬂ1rrent

%68l eﬂh?rdmr?gswm ord?onrw@c'ﬁp GeT. (RSN inegp g be ehiibodies

é@ﬁé&@l%ﬁéﬂdﬁlon&ﬁﬁ%&:ﬁk@? WrishdkiA28, Rer@iaies, él@\l\kmedctdréle\ntamms
conj ugates wi || be in contact With the targ get,

AL uw%melepulﬁé.(wa agtiranpleEin) orAVRiere!l anda}%eep@cule or
Stibd@npertion of the conjugate to act on the cell,
and/or to allow the conjugates sufficient time in

ich tgo be interpalj.ze el | ferred
Uiiscaperin exemples ob colk Biing edhmis et G beytithd o BUds
anti-CD38 anti body as the cell binding agent, nore

pr ef gsanadional Aetivedlespne 38SB13, 38SB18, 38SB19, 15
388830 38SB31, or 38SB39 anti-CD38 nonocl onal

habﬁgx Cé%ﬁ# ggr\%t geeé preferred enbodi nent, the cell

himeric version of said anti-CD38
ant| body. In a nore preferred enbodi nent, the
cytcptieagnent® of aglittodiesmvph ias daba Fab'rand Feab')238egRarham, 1983, J.

3881 RPNy, 385830, SGSATTor NIyl HbOs o0 470

an epi tope-" binding réo
38SB1i8isoEbE14., 198HEBEN. Bﬁ&ﬂB’MBlO@h}dsm 286839);ant i body
is able to specifically recognize CD38, and directs

BhS%rﬁéﬂlQrt e %nﬂ%ﬁﬁS n{oﬂoaaneﬂbé}ﬂfbgay sffeggheoorfro% BBSEYE, 385B18,

such as ¢ancer ce In targeted I on

9 38ORHD ASFB3bf andw%SSB;&Gdlao lecused rﬁswg@ﬁlletsndjmg agrnt according
tBrtﬁé g%sehmﬁ%ﬁtfoﬂnukéwl@e i@éll%hcﬁn%’?ééﬂt cayb% 3 Qﬁlmenc version of

toxic a as use ereinr subst ance

Qﬂ@apf thee 3888 $3.088F8 65 1I38SBAL, B&HB3IG, o$\333i’r1 WV\N}SB?& monoclonal
#Jéle@nﬁ{e?%ﬁlg%%n%ﬂeﬁ%ﬂ @@SQfanﬁl%dfrs dead! &5 the ?ell binding

erred |mants the cytotoxic ent Is a
w@ of Hiepmr@acmignvemmxluor@ prel eramwt%@um@m@dsa@thC%S BRtibody is

@ec%frolﬂ ﬁxﬁ’ﬁ%@@ﬂ rgtegﬁféc}ééc‘gbéggsasé@ A¥SBM9, 38SB30, 383831

derivative or a I'n preferre
AbREERIAbodiae cel | bi ndi ng agents of the present
invention are covalently attached, directly or via a

cYroYORIC AGENTYR)- cl eavable linker, to the cytotoxic
agent .

In another embodiment, the humanized antibody or an epitope-binding fragment
thereof can be conjugated to a drug, such as a maytansinoid, to form a prodrug having
specific cytotoxicity towards antigen-expressing cells by targeting the drug to the CD38
protein. Cytotoxic conjugates comprising such antibodies and a small, highly toxic drug
(e.g., maytansinoids, taxanes, tomaymycin derivatives, leptomycin derivatives, and
CC-1065 analogs) can be used as a therapeutic for treatment of tumors, such as
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linkers are discussed in nore detail below. WO
wQo@8NerI242 PCT/ 1 B2007/ 004172 31 CELL BI NDI NA/F80T184172

The effectiveness of the conmpounds of the present

i nvention as therapeutic agé@ts depends on the

careful selection of an appropriate cell binding

agent . II I ndi : y be of any kind

‘}S’%B@%‘Hﬂ y li?ﬁ'ﬁé\ﬁ%q’dwu' ;ﬂgﬁﬂfggagﬁm known, and includes 5

pepti des and non-peptides. The cell b| ndi ng agent may

Tree aytytomorqgeuhds&dmttheammm comuga;mof the prasenf iRveption may be

%@ﬁ&r{\bc@m hBOR ﬁﬁ’seﬁi frleC ?émﬁ‘%?r rlrﬂMc¥ cEﬁ“élé&thcéf‘ in some
an

|1 es espeC|a nDnoc ona antl od IeS
m?“‘ﬁﬂT0d¢Qﬂ€a$eshg$lhwr@@!§lty g?r@mrwdf aieioKis, awrttarmﬁgde 'for example,

{//t%h%ﬁéldé E@tﬁiﬁgﬁ mid%'oggufaeb*g? t8ha gl"n aﬁfd%ﬁ{/étﬂbs",vg@ﬁtomycm

er cC |ng no ance

We'et"fesc CexH105! ansl GE-106p Ianblpgsjud%as@j@rﬁrgi qalagtatinzanaigs, defined
an?‘gbolggé %t xt(f‘glgd rr%a ﬁﬁsmga@f %)qgg aﬁﬁbod@és %ﬁﬂﬂfdlé%rﬁégments

ant | I es such
iuabtlonahwwemis )lrzprowed grithadias anddiegr anglogs &ﬁm%vsed herein
131: 2895-2902; Spring et al., 1974, J. |rmunol, 113:

‘ﬂ‘ﬁ@ cgtzf%mc c%ﬁ;ub‘b{%%riﬁéj b@bréiblaredlt%ﬁ@\ viths ﬁ{éthcﬂsoﬁh@{ﬂér to link a drug

partl cul ar, an ant

CD38
%ﬁ@@rt&]tﬂ tharantigedy a l@aﬁ QEPUPr'érHSS@S§E{'59 %B@m% groups are well
W% theSaB3fAd tﬁ@lmkisuﬁﬂg &B%thﬁé!heb@r&ﬁ)@d adig labile groups,

cel I binding agent accord resen
pwghabliwroqpﬁk@ﬁp%@seslab@ﬁ @équSbamﬂj@ﬁ r%ﬁeﬂﬁb"eag{%%s greferred

F38 | t
SR ceel gl rothe ol QRIS TR corkcees co

20
hatqopsiaiciad usipgiadigsifige exchanagniepeiPaAE PY CPEAINA R HhiRsier bond

b&tweaR thelantibby 864 hemrﬁ%bf‘&od@@em of the present
I nvention. Mre preferably the humani zed anti - CD38

anti bodé/ sel ected from humani zed or resurfaced
Mg ANSI 93%?8, 38SB19, 38SB30, 38SB31, and 38SB39
anti bodi es. CYTOTOXI C AGENTS 25 I n anot her enbodi nent,

V\Eﬁ)nbulpér&ymdx@rﬁgbh@dmat)gn&ynb@pjsta@pe -thé rntésfg]t fimagiiemto form a
t her eof can he conjugated t

RS loaRs PR, 314 sTarEr i By HRviagShai anfiogs. Examples of
@Mteﬂ!il@N‘Ia‘?tahylnbi@%ﬁdﬁde’iﬁtaly@ﬂamswmmﬁmytwmmel bsalbys. Maytansinoids

t i ﬁ’téllét 8§t @E\hgrm@{qi@m@%fq{%g?ﬁ?n @88%@’[ %rﬁdr%ﬁlgh@p? % mammalian

belwwl y toxic drug (e.g., maytansinoids, taxanes,
tomaynyci n derivatives, I eptonyci n derivatives, and

Examples of suitable maytansinol analogues include those having a modified aromatic
ring and those having modifications at other positions. Such suitable maytansinoids are
disclosed in U.S. Patent Nos. 4,424,219; 4,256,746; 4,294,757; 4,307,016; 4,313,946;
4,315,929; 4,331,598; 4,361,650; 4,362,663; 4,364,866; 4,450,254; 4,322,348;
4,371,533; 6,333,410; 5,475,092; 5,585,499; and 5,846,545.

Specific examples of suitable analogues of maytansinol having a modified aromatic
ring include:

(1) C-19-dechioro (U.S. Pat. No. 4,256,746) (prepared by LAH reduction of
ansamytocin P2);
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30 CC-1065 anal ogs) can be used as a therapeutic for
treatnment of tunors, such as WO 2008/ 047242

weEOIBLB20D7/ 004172 32 | ynphoma, | eukenmi a, andPOTIB20@1/@4172

nyel oma. The cytotoxic agent used in the cytotoxic
conjugate of the present inggntion nmay be any
conpound that results in the death of a cell, or

i nduces cell death, or in saone nner I d

(@) @mu-mydyoxymoeﬁe%é@ﬂ@%ﬁ%t*&ﬁ-@-%g%\‘ﬂr% <P?£|°F‘ua§-2'§8$o‘§§é1'65° an
%@1@4 ; ap\s i iphdifyiath WRingaSiiepint/camadrogefinomyces o

‘g X Ol d6§ (‘%?8@%& @?n deriﬁ)\//at i ves, bI ept onyci n

déehiovinationassingdAH0®™ and CC- 1065 anal ogs, dol astatin

and dol astatin anal ogs, defined below These

@z@%@-géﬁ]emw @-@t@ym?j ((QB0RY, +eddchibrantli$dRatedlo. 4,294,757)
ant1 bodi es fragnents, [

f | nctional equival ents,
(pranesacblay a¢WatieB 4By a&ﬂ&“f%@??)- anal ogs as di scl osed
herein The cytotoxic conjugates nmay be prepared by in
hadie SRIINGS of $utabledataldgues ioh naytaising! haing mogifisatiang of other
to the antibody, a linking group is used. Suitable
PCPSf'ﬂGnﬁg"‘%‘%ps are well known in the art and incl ude
di sul fi de groups, thioether groups, acid |abile ol with
oNaoSH (DiMtRHtalb) 4,494 @09) (premssed dushe regstioa qjraaiansinol wi
and e%t gr?se | abil e groups. Preferred 1inking groups
Bee AiF<ePti de groups and thi oet her groups. For
exanpl e, conjugates can be constructed usi nl%ﬁg
()ah fiatkoxgnethgidemeibary/ CHAOR) (V3. Pak Mond:-331058Pbet her
bond 15 between the anti body and the drug or prodrug.

0X( ek SCHhoRcHY.SiePat. No.
ML T R R P
apt50\a54) Grepared fraptNoaidid) ds and mayt ansi noi d anal ogs.
Exanpl es of suitable maytansi noids include .
| b 30N R 62 aregli moitrds c@tversion o
o N e and. 1 hat
anaytamisijol py Strrblomyecstarmal i an  cel |'s. Exanpl es of
sui t abl e mayt ansi nol anal ogues i nclude those having a _
TBAICL | SheMATAUS. Phi Mbsaafamreeaht: A 315 S (oizéad Gpe Trewia
ot her positions. Such suitable nmaytansinoids are
diwgliflocded in U. S. Patent Nos. 4,424,219; 4,256, 746;
4,294, 757; 4,307,016; 4,313,946; 25 4,315, 929;
A(eg?cl-q 5—%6&4@’@2\1&@5@%& RI62, 6382,683 36| 8632348y Hprepared by the
4,322, 348; 4,37 ,53?; gf 333,410; 5, ,475,092;
slevsshviaiion ofepviansing! BuSire@pyes)i @ anpl es of
sui t abl e anal ogues of maytansinol having a nodified )
3‘? P4 B oxy! S@B. ime) Nae:4,171)533) IPreparsul by dh¢ Uitaiurpairichloride/LAH
. 4,256, 746 %prepared by LAH reduction of 30
JeSHeHANGY mﬁwgg‘aﬁ! o).

In a preferred embodiment, the cytotoxic conjugates of the present invention utilize the
thiol-containing maytansinoid (DM1), formally termed N2'-deacetyl-N2’-(3-mercapto-1-
oxopropyl)-maytansine, as the cytotoxic agent. DM1 is represented by the following

structural formula (1):
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WD 2008/ 047242 PCT/1B2007/ 004172 33 (2) C- 20-hydroxy
(or C-20-denethyl) +/-C-19-dechloro (U. S. Pat. Nos.

wa@ 28804180 and 4, 307,016) (prepared by denet hpCHIB2007/004172

usi ng Streptonmyces or Actinomyces or dechlorination
using LAH); and (3) C- 20-degpt hoxy, C-20-acyl oxy
(-OCOR), +/-dechloro (U.S. Pat. No. 4,294,757) 5
(prepared by acyl ation using acyl chlorides). Specific
exanpl es of suitabl e analjogu of maytansi nol having
nodi fications of ot hgr os’%’gs{{gcl ude: (1) C 9-SH
(U.S. Pat. No. 4,424,72%~ re edsShy the reaction of
mayt ansi nol Wt H3S PZ\SS); 10 (2)
: ngy/ CH2OR) (U.S. Pat. No.
drjoxyaethyl or acyl oxynet hyl
4, 450, 254) Sprepared
Pat .

from Nocard
No. 4, 364, 866
mayt ansi nol by\ Str -o- ce
(U.S. Pat. Nos. #31¥ 946y andNd, 315, 929) (i sol at ed
fromTrewia nudiiflora); 3 C 18- N-denethyl (U. S.
Pat. Nos. 4,362,663 and 4, 322, 348) (prepared by the
denet hyl ati on of maytansi nol by Streptonyces); and (7)

conver si on of
5) C- 15-net hoxy

Ifi.' %o‘ﬁ’?é?ﬁrtefe%eé oS dimdle, tfb 3ytbtoxid3gonjyyatasaokthebyresens invention
i ric

ani u

hl oride/ LAH 20, reduyction qf o N .

wtiige aths ribioj-containiagp MaviansEgide s}g%m[eﬁg%}llg\l?ﬁg-r%e)}ft\%t4on)2?fgapt0‘ 1

%ﬁ@@lﬁ&tﬁsi&é‘ﬁs K& SPBtoxicE@eNti DMAULsi feprasented by the following
ol -

ontal ni ng maytansinoid (DML), formally terned

seucturetfeenyla (IN2' - ( 3- ner capt o- 1- oxopropyl ) - mayt ansi ne,

as the cytotoxic agent. DML is represented by the

following structural fo la O): WO 2008/ 047242

PCT/ 1 B2007/ 004172 34OC%iSH c 00O MONO/ (I)
N SH

r
CI\OO
0]

MeO (n

In further embodiments of the invention, other maytansines, including thiol and
disulfide-containing maytansinoids bearing a mono or di-alkyl substitution on the
carbon atom bearing the sulfur atom, may be used. These include a maytansinoid
having, at C-3, C-14 hydroxymethyl, C-15 hydroxy, or C—20 desmethyl, an acylated
amino acid side chain with an acyl group bearing a hindered sulfhydryl group, wherein
the carbon atom of the acyl group bearing the thiol functionality has one or two
substituents, said substituents being CHs, C,Hs, linear or branched alkyl or alkenyl
having from 1 to 10 carbon atoms, cyclic alkyl or alkenyl having from 3 to 10 carbon
atoms, phenyl, substituted phenyl, or heterocyclic aromatic or heterocycloalkyl radical,
and further wherein one of the substituents can be H, and wherein the acyl group has a
linear chain length of at least three carbon atoms between the carbonyl functionality
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O 5NHO OH MO In another preferred enbodi nent,
the cytotoxic conjugates of the present invention
wa@ioBiozr41 he t hi ol - cont ai ni ng mayt ansi noi d PCT/IB2007/004172
-deacetyl - N-2' (4- et hyl - 4- mer capt o- 1-
oxopentyl)-maytansi ne as thescytotoxic agent. DV is
represented by the following 10 structural formula
(I1): O O-1 NSH C OMONO(Il) O 15 NHO OH
£ 5UfuN9MBr enbodi nents of the invention, other
mayt ansi nes, including thiol and disulfide-containing
SHoH amuwional Waythesinésrigcladercoropminds irepiseritedsbiniormy at(|"c)m
on the carbon atom bearing the sulfur atom may be
used. These include a maytansinoid 20_.having, at C- 3,
C- 14 hydroxynet hyl, C 15 hydroxygs or @ 20 desnethyl,
an acylated amno acid sid‘ge chain wi tih an acyl group
beari ng a hindered sul f hydr ro whexein the

carbon atom of the acyl group bearllng t he thi ol

functionality hagyo or it wo gsubstlituents, said

substituents bei ZSE | ' br anched al kyl
ar-hon at ons, cyclic

ear or

al kyl or al ke v 5 10 garbon 25 atons,
phenyl, substi phenyl , terocyclic aromatic
or heterocycl oal k) radical rier wherein dile
of the substituents can be H and erei y the acyl
group has a | gast three
carbon atons betwe Ho ity WO

ft he sul fur

atom Such additional| mayt ansi IUI%
represented by fornmula (111):

wherein:

Y’ represents

(CR7R8)I(CR9=CR1O)p(CEC)qAr(CRsRs)mDu(CR11=CR1z)r(C—:-C)th(CRaR4)nCR1 R.SZ,
wherein:

R and R, are each independently CHj, C,Hs, linear alkyl or alkenyl having from
1 to 10 carbon atoms, branched or cyclic alkyl or alkenyl having from 3 to 10 carbon
atoms, phenyl, substituted pheny! or heterocyclic aromatic or heterocycloalkyl radical,
and in addition Ry can be H;

A, B, D are cycloalkyl or cycloalkenyl having 3 -10 carbon atoms, simple or
substituted ary! or heterocyclic aromatic or heterocycloalky! radical;

Rs, Ry, Rs, Rs, R7, Rs, Rg, Ry, and Ryz are each independently H, CHs, C,Hs, linear
alkyl or alkenyl having from 1 to 10 carbon atoms, branched or cyclic alkyl or atkenyl
having from 3 to 10 carbon atoms, phenyl, substituted phenyl or heterocyclic aromatic
or heterocycloalkyl radical;

I, m,n,o,p,q,r s, and t are each independently O or an integer of from 1 to 5,
provided that at least two of |, m, n, 0, p, g, 1, s and t are not zero at any one time; and
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5C1\ OMONOI (Il'l) NHOOH MO 10 wherein: Y
represents (CR7R8)i (CRO=CR1

W@ R8I Ar ( CR5R6) nDu( CR11=CR12) r ( C=C) , Bt ( CR3PZI/IE2R17/004172
R2SZ, wherein: Rl and R2 are each independently CH3,

C2H5, linear alkyl or alkemyd having from 15 1 to 10
carbon atons, branched or cyclic al kyl or al kenyl

h f 3 to 10 carh t
BRI RIS SNE L W o M e TR
C%@%}‘I%?l%)lus tR8Enkd O?QWIlb'aﬂ@l BQaIEéHyl havitd frém Bo D Gaﬂeon atoms, or

or cycl oal keny
ssnptp Ioesmbstltbéeﬂo@b’ﬁ quhp&ﬂowcm aremﬂ%P&PﬁSV&V@%gQﬂ
or heterocycl oal kyl radical; 20 R3, R4, R5, R, R?
Pgéfﬁggﬁen&armé‘:@of%m aiEaeihdé ostapaurderof foymkia ((hiherein:
I'tnear alkyl or alkenyl having from1l to 10

carbon atons, brail1 d or cyclic alkyl or al kenyl
Ruds Hh R 15 ®RMY a8 46 Far bon at ons, phenyl, substitut ed

phenyl or heterocyclic aromatic or heterocycl oal kyl

i A&HOR) arelmetiyl and Zds Hp, g, r, s, and t are each
i ndependently O or an integer of froml to 5, 25

ed that stctwo of 1, m n, o, p, g, T, S
n'aq’qﬁﬂ%mﬁ@w' ?qugt éaﬁy one tine; and WD 2008/ 047242
PCT/ 1 B2007/ 004172 36 Zis H SR or -COR wherein Ris
R| bR, atekybthylr amd Zény$Cllaving from 1 to 10 carbon
atons, branched or cyclic al kyl or al kenyl having from

gy fﬁg%cg‘p ) Crl lﬁ%ﬂ HEPEE a1y incRHERbRApBINdRprdsenieddoyafoyiula (IV-L),

ycl c aromati ¢ or heterocycl oal kyl radical.
fved)eor @dDelgbodi ments of fornula (1f1) include

compounds of fornula (111) whereini 5 RlLis H R2is

met hyl andZ|sH RlandRZa med hyl andZ|sH Rl o
is H RZds KHet , and Z H Rl and R2 H )]\
met hylg, Rl i -SCH3 mayt ag@dn v
aIN'fo/rn de>Ronp nq@ayep ent by forrmda (1 -L),‘iJ
| o)
@]

(IvV-L) (IvV-D) (IvV-D,L)

wherein:

Y represents (CR7Rg)(CRsRs)m(CR3R4)CR1 R.SZ,

wherein:

R, and R, are each independently CHs, CoHs, linear alkyl or alkenyl having from
1 to 10 carbon atoms, branched or cyclic alkyl or alkenyl having from 3 to 10 carbon
atoms, phenyl, substituted phenyl, or heterocyclic aromatic or heterocycloalky! radical,
and in addition R, can be H;

Rs, Ry, Rs, Rs, R7 and Rg are each independently H, CHs, CoHs, linear alkyl or
alkenyl having from 1 to 10 carbon atoms, branched or cyclic alkyl or alkenyl having
from 3 to 10 carbon atoms, phenyl, substituted phenyl, or heterocyclic aromatic or
heterocycloalkyl radical;



10 (IV-D), or (IV-DL): OHQHICHO HH1-13Cie QO
My ONY May W May i Y QI QO (IV-L) (IV-D

W@ RogsDy 122 wherein: 15 Y represents PCT/IB2007/004172
(CR7R3) i (CR5R6) m CR3R4) nCRI R2SZ, wherein: Rl and R2
are each independently CH3,37C2H5, |i near al kyl or
al kenyl having from 1 to 10 carbon atons, branched or

YL Shear et SRR, B 80 i HOa 5 scanon

caHggmiic or heterocycloalkyl radical, 20 and in
addition R2 can be H R3, R4, R5, R6, R7 and R8 are

oA BB DRyt e L ey om

1a¥ci0 eardbi \dtoras, @fclicakyl draatkeryl haviognf®m 8 01¢ gathen atoms, or

atons, phenyl, substjtuted ph i G
5 sl leGmeda o Bl P AL o S R P

PCT/1B2007/ 004172 37 I, mand n are each _

i ndepaydesptéspntsn ai magigesinaifl Whioln bears tee sided chain at C-3, C-14

addition n ; | or -COR wherein Ris
hV‘?rﬁé%[PetﬁY" S‘Fmgog(y%réd g?éﬁ'gﬁt Iiz'nyl having from 1 to

10 carbon atons, cyclic al kyl or al kenyl having from 3
Prefettéd eabodiments nfformulas 5I\ézkr1bllVeDbaﬂ% (Jgfs'?,i-) inckige gogppounds of
ar. t | d @y@)t_ i et erocycl oal kyl radical;
f%m]éﬁ%a(y?/\y'irzg%ﬁ)eﬂs)g% s a ﬁ@&ﬁaé?gﬁnoi d which bears the side
chain at CG3, C 14 hydroxynethyl, C-15 hydrox r. 47

10  ReigH, Reimmwethyl, RsFReRer e8d Ferfio 82eRbht Ea'B*”‘f%?ﬁﬁ¥'ég’n'S 0, an

id Y- L), (IV-D) and (I1V-D,L) include conpounds of

ormulas (IV-L), (IV-D) and (I1V-D,L) wherein: 10 R, is

H R2 is nmethyl, R5, R6, R7, and R8 are each H |, .an
RmandRaaie methyliRs RedR7, Bﬂérezeaclhé'ﬁ fiang:m argdl, Rjs grfénd atih
nmethyl, R5, R6, R7, R8 are each H | and mare 1, nis
) is MR, 4s nethi, AR, Rb,SRHIR; BPe bachE] herld mPve oR6h 1R js ®eand Z is —
are each H I' and mare each 1, nis 0, and Zis -

15 Ry and R, are methyl, Rs, R, Ry, Rg are each H, fand m are 1, n is 0, and Z is ~SCHs.
Preferably the cytotoxic agent is represented by formula (IV-L).

Such additional maytansines also include compounds represented by formula (VY

:mn,,,,”
Z/\;O
<

20

Me V)
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15 R and R2 are nethyl, R5, R6, R7, R8 are each H, |
and mare 1, nis O, and Zis -SCH3. Preferably the

wW@i0senir agent is represented by formula (1 VePCh/IB2Bumie4172

addi ti onal mayt ansi nes al so i nclude conmpounds
represented by fornmula (V):38Y 0~ 201 \ Me N (V) NH
OH MeO WD 2008/ 047242 PCT/ | B2007/ 004172 38 wherein:
Y represents (CR7R8), (CR5R6) m CR3R4) nCRIR2SZ,

WiBE i n: Rl and R2 are each independently CH3, C2H5i

l'i near al kyl or al kenyl having 5 froml| to 10 carbon

FegentB(BRIRGCRURFYCRIR)ARRESAHr  al kenyl having from
o 10 carbon atons, phenyl, substituted phenyl or
ter ocyclic aromatic or heterocycl oal kyl radical,
Mn addition R2 can be H R3, R4, R5, R6, R7, and
R8 are each independently H, CH3, CZH5 i near aI ky
or emkamisz e kach fndependendy GHac Sxborlingabnalkyl kﬂ"aﬁ*\‘&q‘i‘é‘HhaV'"g

o K | Grom 3 to 10
from g5 L\Cf S%EOX paﬁcge?ﬁ?ﬂrjéﬁ%gt &‘aéé{cg% allﬁg%{/ éliRQigﬁri HeQingGrom 3 to
dmehscer atomsl plerat, subsiituted rphengltcgrlmgrgpwp @mm@tg:d@rctéqteropycloalkyl

dent | t f f 1t
R BB R BB 0. 0 " 2 e W R or

-COR, wherein Ris linear alkyl or alken haV| g from licvl
1 RR, T, BarBoane e SaPhIdROaNGAnI DI GHs, Seg|ngat Bk or

ﬁkéﬁg‘ﬁg\p@ r!toﬁ‘\g1 e QP‘c’érﬂcﬁ\ Q{Qm‘éaﬁx%ﬁﬂheﬂ @ﬂ&ycll@falkyﬁbmk@nyl having

ed ary eterocyclic aronmatjc fi
e e G Bl by lomedinbanyl, sestied @heRtbosh helgrasygie aromatic or

ude conpounds of formula (V) wherein:
%&ﬁﬂ{/@?é@do‘;@hﬂ hyl , R5 R6, R7, and R8 are each H,

| and mare each 1; nis 0; and, Z i
are niefhgnd NRES SRE.] m?pewﬂmn a'atsg%ra%fﬁ'fqmq %ﬁ&“ﬂf%@%‘*m” n
I5bb dd and Z is H RlLis H R2is nethyl, R5, R,
s and R8 are each H, | and mare each 1, n.is 0, and
£1s Z is H, SR or -COR, wherein R is linear alkyl or alkenyl having from 1 to 10
carbon atoms, branched or cyclic alkyl or alkenyl having from 3 to 10 carbon atoms, or

simple or substituted aryl or heterocyclic aromatic or heterocycloalkyl radical.
Preferred embodiments of formula (V) include compounds of formula (V) wherein:

R, is H, R, is methyl, Rs, Re, Ry, and Rg are each H; l and m are each 1;nis0;and Zis
H.

R, and R, are methyl, Rs, Rs, Ry, and Rg are each H, | and mare 1; nis 0;and Z is H.

R, is H, Ry is methyl, Rs, Re, Ry, and R are each H, | and m are each 1,nis 0,and Zis
—SCHa.

R and R, are methyl, Rs, Rs, Ry, and Rg are each H, | and m are 1, nis0,and Zis -
SCHs.

Such additional maytansines further include compounds represented by formula (VI-L),
(VI-D), or (VI-D,L):
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-SCH3. R and R2 are nethyl, R5, R6, R7, and R8 are

each H | and mare 1, nis O, and Zis - SCH3. 25
wEe@k/oartdt t i onal mayt ansi nes further include cPopBHEE04172

represented by formula (M-L), (M-D), or (VI-D/L):

WD 2008/ 047242 PCT/ | B2007/ 04172 39 "H O H3C "O

H3Co,' HOOF13C~ O/~ May ON Y2 May i Y2 May i Y2

OO0 (VI-L) (M-D) (VI-D, L) 5 wherein: Y2

represents (CR7R8), (CR5R6),,, (CR3R4), CRI R2Sz2,

wherein: RL and Rg are each |@degen ntly CHS,

| i near aIHaQ al kenyl élﬁ $10 flfom1 to 1 ca on/u\
at ons, %cl\/‘%{ aI enyl ro
3t c rbo ato enylll ~su stltut ed enyl

het erocyclpc arlomatic or heté}ocycl oal kyl rad| caf
and in adgytlijon R2 can be H (&D)R4, R5, R6, R7 a% q-?ér)
are each independently H, CH3, C2H5, linear cyclic
al kyl or al kenyl having from1 to 10 carbon atons,
branched or cyclic alkyl or alkenyl 15 having from 3
to 10 carbon atons, phenyl, substituted phenyl or
@Pocyclic aromatic or het er ocycl oal kyl radical; I,
m and n are each i ndependently an integer of froml to
5, reprdents (@EmsblﬂQﬁmRm)m(@%aRm@RO?zSZZ’ is SR or COR,
wherein Ris linear alkyl or alkenyl having from1 to
‘é“ rél rbon 20 atoms, branched or cyclic al kyl or
X nyl having from3 to 10 carbon atoms, or si npl e

or substituted aryl or heteroc romatic
het erlﬁcgml &al 3§ 1each dngeRendeily q?zy? Irﬁa&{,t 8\}% s alﬁenyl having

%tcgﬂ:{)b‘ﬁl O] B@%bﬁ@ﬁoﬁbﬁdﬁcldﬂqﬂ udeu«eoynprwmfrom 3 to 10
represente ?ornu la (VI1): V\ﬁ) 42 loalkyl
cADION B@@W/PO@'ZM, substiigted phenyl or eterocychc aromatlc or heterocycloalky

radical, and in addition R, can be H;

Rs, Rs, Rs, Rs, Ry and Rs are each independently H, CHs, C2Hs, linear cyclic
alkyl or alkeny! having from 1 to 10 carbon atoms, branched or cyclic alkyl or alkenyl
having from 3 to 10 carbon atoms, phenyl, substituted phenyl or heterocyclic aromatic

or heterocycloalky! radical;

l, m and n are each independently an integer of from 1 to 5, and in addition n

can be 0;

Z,is SR or COR, wherein R is linear alkyl or alkenyl having from 1 to 10 carbon
atoms, branched or cyclic alkyl or alkenyl having from 3 to 10 carbon atoms, or simple

or substituted aryi or heterocyclic aromatic or heterocycloalkyl radical; and
May is a maytansinoid.

Such additional maytansines also include compounds represented by formula (VII):
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O NY2 d 1 MMONOS 1T \ (MlI) O NHOOH MO
wherein: 10 Y2' represents (CR7R8)I| (CR9=CR1l

W@ RPSCECIAr ( CR5R6) nDu( CR11=CR12) r ( C=C) sBt ( CR3PZI/IE2R17/004172
R2Sz2, wherein: RL and R2 are each independently CHS,
C2H5, linear branched or alkjyl or alkenyl having from
1 to 10 carbon atons, cyclic al kyl or al kenyl having
from3 to 10 carbon 15 atoms, phenyl, substituted
phenyl or heterocyclic aromatic or heterocycl oal kyl
radical, and in addition R2 can be H~ A B, and D
each independently is cycl oal kyl sor cygl oal kenyl
having 3 to 10 carbon atqms, sifiple df substituted

aryl, or heterocyclic arolfatl ¢c-0 ererocycl oal kyl

radical; 20 R3, R4, R5, R6, R/, R8,)R9, R, and RI12
.are each independently B 3, C2H5, |inear al kyl or
al kenyl having froml tg 10 thrbon atons, branched or

cyclic al kyl or| al kgayts havijngd+tom 3 to 10 carbon

at ons, Mitvbryl ~sulsfi t ut ed_ptieny| di~het€rocyclic )
aromati c or peterocycloalkyl radical; |, m n, o, p,

g, r, s, and|it are|each independently Q0 or an integer
of from1l to™§ ?5 provided that at _tes btvvo of I,

m n, o, p, q, K, s and t are not zEro atyany one
time; and WD 2008/ 047242 PCT/ |1 B2007{00417 41 Z2 is
ed

SR or -COR, wherethn RAs ipEar _alkyh or nyl
having from 1l to 107cCarbon™ atong, br alY cyclic
al kyl or al kenyl hajing from 3 -|100arbon atoms, or
simple or substitut'ed aryl orMeédterocyclic aromatic
\?ﬁerjé terocycl oal kyl radical. Preferred enbodi nents of
ormula (VI1) include conpounds of formula (VII)

wherein: R, 5is Hand R2 is nethyl.
Y, represents

(CR7R8)I(CR9=CR10)p(CEC)qAr(CRSRG)mDu(CR11=CR12)r(CEC)th(CR3R4)nCR1 R2SZ,,

wherein:

R, and R, are each independently CHj, C,Hs, linear branched or alkyl or alkenyl
having from 1 to 10 carbon atoms, cyclic alkyl or alkenyl having from 3 to 10 carbon
atoms, phenyl, substituted phenyl or heterocyclic aromatic or heterocycloalkyl radical,

and in addition R, can be H;

A, B, and D each independently is cycloalkyl or cycloalkenyl having 3 to 10
carbon atoms, simple or substituted aryl, or heterocyclic aromatic or heterocycloalky!

radical;

Rs, Rs, Rs, Re, Rz, Re, Ro, Ris, and Ry are each independently H, CHs, C2Hs,
linear alkyl or alkenyl having from 1 to 10 carbon atoms, branched or cyclic atkyl or
alkenyl having from 3 to 10 carbon atoms, phenyl, substituted phenyl or heterocyclic

aromatic or heterocycloalkyl radical;

I, m, n, 0, p,q, I S, and t are each independently 0 or an integer of from 1 to 5,
provided that at least two of |, m, n, 0, p, g, r, sand tare not zero at any one time; and:



The above-nenti oned mayt ansi noi ds can be conjugated to

anti-CD38 anti body 38SB13, 38SB18, 38SB19, 38SB30,
w@3®B084724nr 38SB39 or a honol ogue or fragment PCTEB200T(04172

wherein the antibody is |inked to the maytansinoid

using the thiol or disulfigg functionality that is

present on the acyl group of an acylated am no acid

side chain 10 found at C-3, C 14 hydroxynet hyl -
ZhpdSBye SIOR weTaBsRoE HFpaioRIRYrE AN SAUTAGIR! Tggt corbor

atOps! Etjaﬁcﬁébeoraxﬁ/)fﬁc SIkyPBPaIRényl RBViAG irbmt B (Redrban aoims, i eirple of
chain has 1ts” thiol

)l or disulfide functio ity
substittastarst orheteip@isHe aioaalie H'é{‘etﬁ%y?lﬂ%&% f a‘ﬁ%
substituents, said substituents being CH3, C2H5,

Pdr&/R er@h&ﬁneﬁfs Ak (iRMicnge tompoindsoof famuda B4 wherein: Ry
atons, branched or cyclic al kyl or al kenyl having from

5 is3H epd Ry isQeHdh at ons, phenyl, 15 substituted phenyl or
het erocyclic aromatic-or heterocycloal kyl radical, and
The aslietihemionedemaftahbinoidebedn thee mbsjugalirdbio lantizGp8 antibody

wherein the r i 0| ¢ ‘
SHBB1 SRS SeSe B BaP osTit, RE2RSERLOFa Elduo & fragmen
thdtastt wpain the @nidoty® bl bo thet maytansipeidfusingethe thiol or disulfide
conjugate of the present inventi ' -t hatd side chai
oL bl bReRl SETRS sb00A I eh el gyt sie chai
10 (@HBLE. CIRSBIYU RIERIMetBBSB315 lydregSBBI Cot0 ~desmgthyl of the
@%@gﬂ%ﬁf a?lrg v&%?%%ﬁﬁ?{xyﬁﬂoj ?h%%gyﬁg%ﬁ&ﬂing%c% sl.ide I\/ggirll\l has its
ol O didufideXBn onblity @caBd dvetaOr200®/ that s pne or two substituents,
PCT/ 1 B2007/ 00417 4 erein ' r t 10 carb
ST RIS Ol B s PR o 1 (0 10 carbon
b GreneRid GRBRRAG BIRI, orR@iRny! hawieg &pm: 3 & AD cgrbogrrioms, phenyl
15 SRR G R g i g i st
S/ the Bulbitenesyar be Haammahéreinoihe lasylearely Bapa liRgar chain length
radical, R3 . R4 RS, , . 2uBdrSatom.
PN i’?aﬁjf]@éﬁf‘eﬁﬁ%?ﬂ Blom be@%e’n% ﬁééop)ﬁﬁ%%cﬁ&ﬂahtﬁé‘ﬁd fR&Z3udréatom
A preferred conjugate of the present invention is the one that comprises the anti- anti-
CD38 antibody 38SB13, 38SB18, 38SB19, 38SB30, 38SB31, or 38SB39 or a
20 homologue or fragment thereof, conjugated to a maytansinoid of formula (VIII):

Ny, m

MeO (Vi

25
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al kyl or al kenyl having from1 to 10 carbon atons,
branched or cyclic al kyl or alkenyl having from3to
waosastzen at ons, phenyl, substituted phenyl oPCT/IB2007/004172
heterocyclic aromatic 10 or heterocycl oal kyl radical;
and I, m n, o, p, g, r, s,4and t are each
i ndependently O or an integer of from1l to 5,
“}orowded that at least two of I, m n, o, p, g, r, S
AREEM are non-not zero at any one time. Preferably,
R is Hand R2 is nmethyl or R and R2 are nethyl. An
Yewepresonte preferred conjugate of the present invention

Sl adinasiol v i

wheydiansi noid of formula (I X-L), (IX-D), or (IX-DL):
l—BHCl—BCHCl—BCHC C/CNY/CNY 20 May i Y,

ySioRlkPoPe él%éh‘&l?hé\nn Y3 -10 carbon
rep’resent’s E%FQ% ﬁ?éﬁ? g o }5 Cgl ¢ dical
algras simple Ry subiituted amvk Oéa@tﬁrqcmﬁ@r?éwaéi*ﬁ W‘G’éﬂgcyc@ll@' radica
i near al kyl or al kenyl having from1l to 10 carbon

F% W}FRahﬁe?'?%hRg )], F%Y‘%ﬂd‘?%' ¥ leaeh imddpendéntiya, O, fC.Hig) linear

car bo 08/ 047242 PCT/ | B200
allg/l phalipnyl reuBst T e I0raRRAN aiRETSe PEEYRPY £ 8¥°§ﬁ€8ﬁyﬁ°r alkenyl

rga"vmgﬁcﬁ'ﬁ aGy 01'0Q§Jrﬂfdﬂ atoRd ﬁﬁ’ényl a0 Bstitiited pHENYI iod hefdloayalit aromatic
R7an are each independently
QHheGFBCVCbEWf ramcﬁbﬁf*d al kyI or aI kenyl having from1

to 10 carbon atons, branched or cyclic al kyl or

1ahkenyd, dayime, Bh@M ate tedich IndePenasrilgno ak mmsmteglasnj/frpm 1 to 5,
subst’i t ut ed hen | or heterocyclic aromatl

mgvtée%t{ry&pﬂg@sﬁwo PhlaM: 81 ©: B, G, sang tare pan- ggtczﬁaro at any one time.
i ndependently an integer of froml to 5 and in
a@f&réblgmns ¢RdhdoR, i@ metindr Raynd Rparsmathyl. a mayt ansi nol

whi ch ears the side chain at G 3, C 14 hydroxynet hyl,

0 C 15 h r C-

DYEh m@ﬁ '¥?(£F’?ngaa8 ()f i\'%p}tjé)é%qtﬁ\ﬁ%ftlgﬁ dse%lefr}g tﬂft comprises
ﬂhe@rﬂ@&&amtbmdsdﬁSSBﬁ 38SB18, 38SB19, 38SB30, 38SB31, or 38SB39 or a
homologue or fragment thereof, conjugated to a maytansinoid of formula (IX-L), (IX-D),
or (IX-D,L):

H3C,, Hoq G, §H i $ ’ /(lDI\
ol L O o\“)f\
N™ Y. / N Y
May/ \[rLfl“ Y1 May \[]>\| 1 May | 1
o) 0o o)
IX-L IX-D IX-D,L

wherein:
Y, represents (CR/Rg)(CR5Rs)m(CR3R4).CR1R2S-,
wherein:

R, and R, are each independently CHs, CsHs, linear alkyl or alkenyl having from 1 to
10 carbon atoms, branched or cyclic alkyl or alkenyl having from 3 to 10 carbon atoms,
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formulas (I X-L), (IX-D) and (I X-D, L) wherein: RL is H
and R2 is nethyl or RlL and R2 are nethyl, Rl is H R2
wo goosoiizyt , R5, R6, R7 and R8 are each H | anPCTIBE2067/004172
each 1; nis 0, 15 R and R2 are nethyl; R5, R6, R7
and R8 are each H, | and mage 1; nis 0. Preferably
the cytotoxic agent is represented by fornmula (I X-L).
An further preferred conjygate of th resent
haninsiesfituted mhenynbeBrsbolEoprpmate o (e oaigalippplical. and in

%@EEH?)@%%@%S 38SB18, 38SB19, 38SB30, 38SB31, or

or a honol ogue or fragment t hereof , conj ugat ed

‘%&o B?,olg(a))%e?%; !gggh% q(rié_'ef@y %@éﬁ) 5;?—!2 4§| I¥|, Ilne(;]r a9<y|\/€|0alkenyl
HviHg 'fﬁ%ﬁ)mtbol@ddb?b'bn é%émﬁb@:’eﬁchfedtdir&:yslld)aikyltouelkleeyldraemggrom 3to

deflnedfor for a(IX) r

{6 coatign ot ae. d604: oS Be BBRBbuShs MURATEf, EPmate or
helerdcyd®alkys radiet;hyl , RS, R6, R7 and R8 are each H, |
and m are each 1, and n is 0. Further especially

preferred ar be O;
Pl 455 5 Rl RS 2T I8, ARRARHSn  con o

&arh H | and mare 1, and n is O Further, the

L- am noacyl stereoisoner is preferred. Each of the

tansi noi ds_t ¥ | LS. -14 hyd thyl
UK B En S Bt btcf §Rlzge sidR o BRL SIS 3, © 1 fycroxymethy,
Celb Iidsaxylne G+8@desmethyle cyt ot oxi ¢ conj ugate of the
present invention. The enti re di scl osure of U. S

P APLAFRIIED BUTOR 0 00 v e

tdrMKlaN(EWREDXamdd%ErL)M@erﬁlmk the maytansinoid to a
cell binding agent, such as the 38SB13, 38SB18,

%ﬁé%nd $538th %ﬁg%d I@%rargm anti body, the

nsi nai d co rises a I nking noiety. The Ilnklng
noi ety contains a chem cal bond that a

r el eafeisoffl, Ruismeth)g, Ree RenFr angh e 1€RER EI&P%Rd n e b 1;nis 0,

particul ar site. Suitable chem cal bonds are well

known g, Bink kg ar@l‘ﬁetlﬁﬁ R RS IRy GAd ;3 bacteHamdsy aeect;ahis 0.
| abi | e bonds, photol abile bonds, peptidase labile

Preferably the cytotoxic agent is represented by formula (IX-L )-

An further preferred conjugate of the present invention is the one that comprises the
anti-CD38 antibody 38SB13, 38SB18, 38SB19, 38SB30, 38SB31, or 38SB39 or a
homologue or fragment thereof, conjugated to a maytansinoid of formula (X):

lIl/(,“ "

MeO.

(X)
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bonds and esterase | abile bonds. Preferred are
di sul fi de bonds. The linking noiety al so conprises a

WO e@stiize2 chenical group. In a preferred enmboRCTEB207/004172
the reactive chem cal group can be covalently bound to
the maytansinoid 20 via agzdisulfide bond |inking
moiety. Particularly preferred reactive chem ca

groups are N-succinim dyl ers
wherkindbe subsifusntsare & dsfired fP"a{O( ‘a@gﬂ?%ﬁ ‘ef erred

mayt ansi noi ds conprising a |jnking noiety. that
Espm:iaﬂv pesferred ey wé tf@n@gwiv%éllesﬂ fb@ﬂ;fompg%i% “@?feé? RiisH Relis
F"F‘{‘SR @, AR IS et ABRd W aFeSeddnel, a8 nlis Oki ng
ety c Bnt'ai ns a disul fide bond and the cheni cal

F&;&%}e}ségqg 'EM og&;&%&? arrlsiqe@réa} t%@%&%gg%c{ﬁggé compounds wherein Ry

PYOR,, Ve asch Hel graisitaren, dral rmlséhn cal l'y
aﬁ@kﬁéfiﬂne :yl nﬁ?ﬁsgmnmsety For exanple, the C3

posi tion havin dr ox r the G 14 position
Frglgrs thed-- @\W“Wﬁa%%‘e&%?%’f%ﬁ &efq%'gedc- 15 position

nodi fied with hydroxy and the 30 C-20 position havin
Eachy&lir apey rgayaaﬁsumm abuight x jpe pesading o Us® @gwﬂblapmﬁﬁé{)ef‘umber

1D 3B NI 40: ARG A AP EBAREANA WA oyBRafioBiigife of the

osSitron of ma
pRSSRAE inabhtionpTRE entiectisiseot U, patan eoplicaben BUBeTS10)§49,136

yt ansi havi ng.a |inking noiety is described in
ig @pﬂrgog:\iecg*grg\nﬁyd' eﬁ%}?g containing |inking noieties,

one of skill in the art wll understand that |inking
DISUEFIDE-CONTAINING LINKING GROURShds (as descri bed
above) can also be used 5 with the present invention,

tBe38SB18,

PRl AR O £0o) R B e e L -
mmg 3p8H30, dﬁ@§83ﬂ,adm38§3§8rﬁn\§b0@h@‘%WW&%‘B"‘B&PBW’ESGS a linking
|8§r ghg ﬂ@g liee(r?% Ht?lrﬁalﬂg aL«J:h@mléDa@bSﬁH tH’d@ alldws2f28 tH¥2Rlease of fully

t eaches oducti o
amuye maytamelndsiskaéarpart@ubu gite. &yﬁg@e c @l@ymrﬁgﬁrg wgil known in the

%? éh(ﬁl ﬂisc dﬂl% cﬂg‘ulﬁ&dbé}gﬂ\ét ﬁaﬁ'liﬁlbdocﬁl\@é' MiRdtblsife Bendsngeptidase labile

nol et ears a reactl chgngl‘ oup 1s
Ioheress raintd edterasetjalﬁle trade frefasred ase digylidg pan

6 333,410, and U. S. Application No. 10/161, 651, each
V}tﬁ Q bidle! S8 EdMESHSRET At RAciNe dhefridaengreup.Thre a preferred
reac

group-cont ai ni ng mayt ansi noi ds

embodlmaot e weacivesanemigal BISR,Fan oV @”?%émﬁ‘é’é%i%’e%ytansmo'd
§I%%§_,Jd%%%%k,§§§m 38SB31, or 38SB39 15
anti

to prodice cytot OXI C conJ ugates. These
conjugates may be purified

Gerichlary mieienud TSaGea e PIOHPS AReNGLoppjicy osters and N
mee,gugd,ﬁ]g“og,pgg{e@ntl body- mayt ansi noi d conj ugates are

Particularly preferred maytansinoids comprising a linking moiety that contains a
reactive chemical group are C-3 esters of maytansinol and its analogs where the
linking moiety contains a disulfide bond and the chemical reactive group comprises a
N-succinimidyl or N-sulfosuccinimidyl ester.

Many positions on maytansinoids can serve as the position to chemically link the
linking moiety. For example, the C-3 position having a hydroxyl group, the C-14
position modified with hydroxymethyl, the C-15 position modified with hydroxy and the
C-20 position having a hydroxy group are all expected to be useful. However the C-3
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provided in U S. Patent No. 6,333,410, and U. S
Application Nos. 09/867,598, 10/161, 651 and

wQauo8a472290, each of which is incorporated herEPCHIB207/004172

its entirety. 20 In general, a solution of an anti body

i n aqueous buffer may be indBbated with a nol ar

excess of maytansinoids having a disulfide nmoiety that
ar S, r

p%glgéri ﬁ@)&é@ﬁga éEﬁ l'% & %ﬁqfosggﬁ of éﬁgﬁhélﬂ& %é&a‘ﬁy prAferR&.

et hanol am ne, taur| ne, etc.). The

Vidtaile: thessyntiiedis oftastayaof demyfansinc hawna ten inkingemeisty §5 deperibed in
t@%‘,sgcﬂ‘ sufffd%tb'bﬂa 'cBﬁ‘tam?rﬁthIlEﬁlgWﬁ Bhe W&lﬁﬂ%hé‘@ﬂ &ill understand

ound per cul e can

toritliaking maietisp witbaaiben ahgmigab pmdﬁpﬁétd@ﬁmt}qd@goy?) gapealso be used
WIfﬁt {2 &Ese%rﬁ Qn\?egﬁl&'i banegn %tthe?’%ayflghsn%?@s 2§&acﬂm e>éPnples of other

era may tansi noi d ecul es/ anti bod

b@ndsSmedefa@ldr lahile bergsiphpiliabie honds. heRRiasajabile bonds
dﬁﬁyésgé}éé@ Rbfk 96:‘1&5 Tﬁ@rﬁlé?:ﬁ)sﬁi’é‘bﬂ@tsa Pt N1 &) ZOS&M)' |nwrporated

(suc

press feration of various unwanted cel
helr%steac‘rheﬁ.the @rodw@wn@t siaytaasingigs bepfigSUChRAAS-as t he
human | ynphoma cell |ine Daudi, the human | ynphoma

TRl dynttiesR o?ﬁ@%ans\q@dg%a/ n%?&%oﬁgéd\ﬂﬁ(})&mw disutfie moiety

t he hunan el oma cel |l Line

thefrkagrsra Ml\ée Q'SPHBFFO sgcriped InelﬂlI@er??E?“I"N wﬁrqgg@&H% 333,410,
#RSU.Y. PYphtaeh f196. ﬂbﬂ6¢S§¢S%€Eﬁ1tof0hoﬁ:W Rt G¥ieM ticopdorated by
t hese conpounds Cells to be evaluated can be exposed

referene®. conpounds for 24 hours and the surviving
fractions of cells neasured in direct assays by known

TR hebtive Ig(rﬁfb-ccﬁ]tamhgemaﬁansm&@@ Sichcas una; erb fréamted with an

2atBoRE s 81 OFEHS Py LB, (RSF Bk AP0 SPPOST, or 385839

émnaddmo Qﬂﬂﬂbé cytelonie dBRGghicekTiNasedionjigdtesanay e purlfiedtdy HPLC
L%"f AEAJ i cation No. 10/024,290. These PEG |i nking

Clj'rbé( RO ol ubl e both in water and in non- agqueous

sol vents, and can be used to join one or nore 10

Sartend] caxbeneag echiesndsofon pmddcnrbi mrd:hr@tnbg@;nmayﬁnannh aopjugates are

PEG. | i nki g nc ter f f E

irbiited ot FSk “BREET N ch P88 410 S Rlcali N ojgs .08
e, 65%dnd THPDE230; eadidsf voifict f$€in¢drp¢¢eted Hengin uglls entlrety
functional sul fhydryl or disulfide group at one end,

nd._an ve ester_ at fh
BB SR A bt By 241 Dy 9 B FEDEERH win @ o
axcesy) of nfalF@nkinokis reaving5a gisuitiide meityr that bears amchvenadwp The
.S, . . [
e PR B A A B 7 B8 HRE s o panpir
taorine, cett.at FRé anayjemsimidantibady conjugetd invay tPWBbanDLElflyd by gel-
fm}étﬁ]a cell -bi nding agent, resulting in displacenent
€ termnal active
The number of maytansinoid molecules bound per antibody molecule can be
determined by measuring spectrophotometrically the ratio of the absorbance at 252 nm
and 280 nm. An average of 1-10 maytansinoid molecules/antibody molecule is
preferred.

Conjugates of antibodies with maytansinoid drugs can be evaluated for their ability to
suppress proliferation of various unwanted cell lines in vitro. For example, cell lines
such as the human lymphoma cell line Daudi, the human lymphoma cell line Ramos,
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ester of each reactive PEG noiety by an amno acid
residue of the cell binding agent, to yield a

W@ Rt080eRIT conj ugat e conpri sing one or nore cyrPOL/BANET/004172
agents covalently 20 bonded to a cell binding agent
through a PEG |inki ng group46 TAXANES The cytotoxic
agent used in the cytotoxic conjugates according to

hﬁv%ﬁf@@ﬁq% 2‘%’%@% o'?%lg(g]ﬁ% S@%ng d'itﬁeaﬁ@*ﬂ?n g acute > lymphocytic
Iédk@tma Ived MRS - @am etsilydle (Fakior the asse,%smenb@fccyﬁgemlm of these

CBQPB &glls %e &‘ﬁu&&%@i% §> g?&gsr%é % theac@?‘@gga%fgr@@ftmo%rs and

tiie eammty fraftionarnt eells Teeanes iardirast vetdys kypkpayyre methods. 1C50

I sons,t hat on of tubulin,
BeSRR i e it o fRREe YIREREHE 0 0
paclitaxel are useful agents in the treatnent of
REGCONTAINING LINKING 6RO ivity is limted because
of their non-specific toxicity towards normal cells.

%Ft mdscﬁﬂg?%}ée% ||n'k§§ sl b aﬁﬁ@aggﬁts%ﬂwgq@l@@thﬂm% groups as
efse a

Ves € not

seb fiprthy it UsS. okppdiedtion IWe. n’lbﬁ%g] &Qjﬁn l%sg\nﬂﬁgdl@gmggg?&ﬁ are soluble
lf%r/ A FeQ7AQ0 M4 %q-a@]edﬁspeo?\fe‘?\@ efhdt &PBE Used t&%@mldhe or more

e prepar ati on t ot oxi ¢ conj ugates is the (f
aytotoxio agerts tq x 3! bioding a@eeiséxendary S Rinkin orqunsngde hetero-

tﬁﬁﬁh%thongl P Mkerd thde n@ fﬁec}tgtoM%t Qg’é’(ﬁs 0 cell bmdmg agents at

esl zing taxanes t be used in the cytoto
Qnmplt@an@s;o thet Imd;ersmhgg.@hta fqm:gmql @Hlfh)ggn@rpé digufide group at one

JRf BRYSN Bekv e%r%gﬁﬁo(ggegm taxanes to cell binding

agent s suc as ant| Ies, are descri bed in detail in
U S. Patent Nos. 5 416,064, 5,475, 092, 340, 701 G linki
s a7aeneE example, of3be synthesis of %C!GO@X'CA‘;S’BM@% Y90 RJEG linking

%ﬁ:g%fe%&%e i Qg difi %o L€/ KE?I{C%Mn NG04 @0024,292 fc&rsﬂecmc details.
69, 563. 15 TOVAYMYCI N DERI VATI VES The Cgt ot ox

StbesiE heging with dhepreastion of PREAT MBFF ?;ogpgg ats beanng a reactive
PEABY,.GKE/ Wit 8 deN-Birdifd: agent, resulting in displacement of the terminal active

ester of each reactive PEG moiety by an amino acid residue of the cell binding agent,
to vyield a cytotoxic conjugate comprising one or more cytotoxic agents covalently
bonded to a cell binding agent through a PEG linking group.

TAXANES

The cytotoxic agent used in the cytotoxic conjugates according to the present invention
may also be a taxane or derivative thereof.

Taxanes are a family of compounds that includes paclitaxel (Taxol), a cytotoxic natural
product, and docetaxel (Taxotere), a semi-synthetic derivative, two compounds that are
widely used in the treatment of cancer. Taxanes are mitotic spindle poisons that inhibit
the depolymerization of tubulin, resulting in cell death. While docetaxel and paclitaxel
are useful agents in the treatment of cancer, their antitumor activity is limited because
of their non-specific toxicity towards normal cells. Further, compounds like paclitaxel
and docetaxel themselves are not sufficiently potent to be used in conjugates of cell
binding agents.



Tomaynyci n derivatives are pyrrol o[ 1, 4] benzodi azepi nes
(PBDs), a known class of conpounds exerting their

wh@Bogi2zenl properties by coval ently bindi ng tBCT/B20K2004172
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of guanine in the mnor groove of DNA. PBDs include a
nunber of m nor groove binderg7 20 such as
ant hranmyci n, neot hranycin and DC-81. Novel tomaynycin

derivativ tha retain high cytot oxi t:

ek B Gergp ik duheo PRty s PHElok Leg R i Htean of
dqg@mﬂ@@dyln the International Application No.

PCT/ 162007/ 000142, whose content is herein

i ncorporated by reference. The cell binding
agent -t omaymyci n derivative conpl exes permt the ful
measure of the 25 cytotoxic action of the tomaynycin
derivatives to be applied h a targeted fashion

agai nst unwant ed ce$] I t her ef ore avoi di ng side
effects due to @amage’to nongtarget @Hheal thy cells.
The cytot?:gg agent accordin e for esent i nvention
conpri ses e\O . Z /1 B2007/ 004172
48 tomaynyci n der =vat 1 binding
agent, such as-t A9, 38SB30,
38SB31, or 38SBY$ agil Ng group. The (XI)
i nking group H 19ety that is
covalently bound to a tonayny0|n JerOvat i ve t hrough
conventional methods. In a pre ed enbodi nent, the
chem cal noiety can be 36O OMeind to the
tomaynycin derivative via a d|~, i de bond. The
tonayny0|n derlvatlves useful in the present invention

aM%tht?ng({{og egizl élltla%anleg E@e\\'{m rﬁf g)(g W%%g\?y%@"cgwﬂ)gates of the
10premr|avemtron alongpwitis emthodm fcmpd:ormmltmgﬂh@ltexama do cell binding
T S e LRSS 1 AOHL ey 5100,
t hs,4$a092 016, 34i0{ #0d e?1872,73%H ar;ufj Wt | gnd apr és%gt;\mallication Nos.
en
s efauie£a8h. Momaattazy FilR0P B dolgor ey e ™ Y

such as -OR an ester (e g an acetate), such as
- COOMAYMYGINORERIVABVESR as - OCOOR, a carbamate such as

The cytotoxic according to the present invention may also a tomaymycin derivative.
Tomaymycin derivatives are pyrrolo[1,4]benzodiazepines (PBDs), a known class of
compounds exerting their biological properties by covalently binding to the N2 of
guanine in the minor groove of DNA. PBDs include a number of minor groove binders

such as anthramycin, neothramycin and DC-81.

Novel tomaymycin derivatives that retain high cytotoxicity and that can be effectively
linked to cell binding agents are described in the International Application No.
PCT/iB2007/000142, whose content is herein incorporated by reference. The cell
binding agent-tomaymycin derivative complexes permit the full measure of the
cytotoxic action of the tomaymycin derivatives to be applied in a targeted fashion
against unwanted cells only, therefore avoiding side effects due to damage to non-
targeted healthy cells.

The cytotoxic agent according to the present invention comprises one or more
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OCONRR , a cyclic carbamate, such that N1O and Cl1 are
a part of the cycle, a urea such as -NRCONRR , a
wo biosoanibamat e such as - OCSNHR, a cyclic thi oceehEBra07004172
20 such that N10 and Cl1 are a part of the cycle, -SH,
a sul fide such as -SR a sulMphoxide such as -SOR a
sul fone such as -SOOR, a sul phonate such as -S03 -, a

| f de _NRS - ,
STy 1 1SS A 490 4 Ry s
JB8B190883B6D, GPEBB1, ar 38BB3OXantindyy siade finkiay gmeps'mmhré@g group

is Rgngqfaé quﬂlgal rgmﬁtxlstﬁé:tq%gc?\{qlegﬁ%n@%ﬁé’nﬁj&?nﬁ/ﬂﬁrﬂeﬂ%twe through

donivartivhalh esstiiaaisi Um a aoretemied oambadinient, vise  gremipal moiety can be

Pre bl nd, W 0 t and are
ebhEPohoo T o) SaRivaR et s BRE 77

doubl e bond, Uand U are absent and Wand W

Theep tasaymyolr deWYaB0Es Lisafab i tHeCpressri vt frave Hhe foppula (XIT)

R2' are the sanme or different and

%@p e|l1d<§fvent |y chosen fromHalide or Al kyl optionally

substituted by one or nore Hal, CN, NRR, CF3, OR

Aryl, vlety S(OgR or R Lénd"‘ffaz and R1' and R2' form

t og N DX-gn-Banad_c - roup =B and =B
p{e)e%ef"» @ 5 Prefera and Rti) and R2'
f tloget a doubl ¢ | R;ng group =B and
B Tdspecitvefy. B and B

re tgﬁ same or different
gpendent | y chosen frofh Al keHyl bei ng

optionally substituted by one or nore Hal, CN, NRR ,

WhereilOR, Aryl, Het, S(OgR or B and B represent an
oxygen atom 10 Preferably, B=B'. More preferably,

X are the sane or different
““deﬁ’rﬁﬁ@'ﬁ%ﬂ'agﬁ?‘?r&?l ﬁ'ﬂ%‘?é’ﬁn?”r omone or nore -0-, -NR-,
(C—O) -S(OQg-. Preferably, X=X . 15 Mre

L LBt e s ot o Bl 0 e
optlonally containing an oxygen, a nitrogen or a

SFolv{g%p Jdhatt) erENmN%eei'argg%ﬁgt ! s@ﬁgﬁe g}ﬁeﬂ S%%EU’UEI%E%Me QP Gifferent,
ﬁddlevéndeﬁtlkee’grésent R, eefnelr\afoiar)d WA=ie. sl Nbdéfemréf@leabd@endenﬂy
selActed fro%a?heuarsolﬂgscgdnts% ing ofl ldﬂllan ether such as -OR, an ester (e.g. an
acetate), such as -OCOR, a carbonate such as -OCOOR, a carbamate such as —
OCONRR;, a cyclic carbamate, such that N10 and C11 are a part of the cycle, a urea
such as -NRCONRR', a thiocarbamate such as -OCSNHR, a cyclic thiocarbamate
such that N10 and C11 are a part of the cycle, -SH, a sulfide such as -SR, a sulphoxide
such as -SOR, a sulfone such as -SOOR, a sulphonate such as ~SO3 -, a sulfonamide
such as -NRSOOR, an amine such as —NRR’, optionally cyclic amine such that N10
and C11 are a part of the cycle, a hydroxylamine derivative such as -NROR’, an amide
such as —NRCOR, an azido such as -N3, a cyano, a halo, a trialkyl or
triarylphosphonium, an aminoacid-derived group; Preferably W and W’ are the same or
different and are OH, Ome, Oet, NHCONH,, SMe;

and when —— represents a double bond, U and U’ are absent and W and W’
represent H;
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Y, Y are the sanme or different and independently

chosen fromH OR Preferably, Y=Y'. Mre preferably,
wa2008002kKkyl , nore preferably Ovethyl. T is -NR/B20QH04172

-S(Oqg_, or a 4 to 10-nenbered aryl, cycl oal kyl,

heterocyclic or 25 heteroapyl, each being optionally

substituted by one or rmre Hal, CN, NRR, CF3, R OR

S(O gR, and/or linker(s), or a branche

K
dpt, |Rﬂ1£1| YRZ @5s ther SR ob9|ﬁg;¢@ gpd ILﬂgliegenqqﬁ*ly %bﬁenﬁw Halide or
/ﬁf}g o@%aﬂ?é&% GRSDBY BRe bi A6RS Han CNPNRR'| CRe @R, Arily Het, S(O)R,

@SR hent RRand oarr]\apé)@r fc\)/lgpéa%g O4%EE)%EQI Bé?a?r? (18 8Ab]uZ> =B and

_lglpgsﬁ;gmd Preferably, T is a 4 to 10-nmenbered aryl or
heteroaryl, nore preferably phenyl or pyridyl,

opti onal | it V. [ f

S o BRLr T Seh? B5ut odRET g afiih arove
£f5 aHP sBafespadlélyknown in the art 5 and include th| ol ,

sul fide, dISU|fIde groups t hi oet her groups acid

ggoi‘fﬁfg rougﬁﬁﬁhot b| I eﬂ?{)ﬁggg lﬁ@%ﬁaﬁrﬂgﬁ'ml@enyl being

@btmhﬁy slbsgituedpsy amedlot dmometheCl\g NRFpsCFym Ay Het, S(O)R or B
[ ou s a thiol-, sulfide (or so-called
ﬁ@é’?ﬂ@%angﬂ)ox@fge'a?@m fide (-SS) -containing

group, the side chain carrying the thiol, the sulfide

Prefelobly| B+Bfe group can be 10 |linear or branched,
aromatic or heterocyclic. One of ordinary skill in the
ey - L i tabl e side chains.
E?E%E%%ggd%aél/d gPEEer&H éH? formula: -GD(2)p-S-Z

where 15 Gis a single or double bond 0-, -S or
* NR- X' Bré shey seimegloe cgﬁﬁ{gntopnd Endep_eEdNﬁfy chq;_em,;ggp’ one or more

B RBEORS CesE Ewes,

-E—NR-CS—F-, where E and F are the sanme or different
Ereferbly, Kidependent |y chosen from linear or branched
- (OCH2CH2) i Al kyl (OCH2CH2) j -, - Al kyl (OCH2CHR) i - Al kyI

M pReRbly, X=X OCH2CH2 | oal kyl (OCH2CHR) j -
s Ge Virer ocyc(:l i c(OCH)zlc:&/z;:J o ( )]
(OCH2CHD) |

(MIZ@'-?Z rl@%?'é? d‘&r‘ﬁf@éﬁéwqepend%tlx thosen from Alkyl or Alkenyl
nBlinind GRP@BGER) & nitrogdhkyr a (sGiﬂHZéﬂa@),mach being optionally

sApﬁtth&y@ C%Cég{ggyﬁ:% SEREIEBIOR, Ary, Het, Alky, Alken.
Al kyl - (OCH2CH2) i Aryl (OCH2CH2) j -

-PALIeVANORHACH?) | Het er oar y (OCH2CH2) j -,

More preferably, A=A'=linear unsubstituted alkyl.

« Y, Y’ are the same or different and independently chosen from H, OR;

Preferably, Y=Y’.

More preferably, Y=Y'=OAlkyl, more preferably OMethyl.

« T is -NR-, -O-, -8(0),., or a 4 to 10-membered aryl, cycloalkyl, heterocyclic or
heteroaryl, each being optionally substituted by one or more Hal, CN, NRR’, CF3 R, -
OR, S(O)4R, and/or linker(s), or a branched Alkyl, optionally substituted by one or more
Hal, CN, NRR’, CFs, OR, S(O)R and/or linker(s), or a linear Alkyl substituted by one or



10

15

20

25

25 Cycl oal kyl - Al kyl -, - Al kyl - Cycl oal kyl -,
-Heterocyclic-Al kyl-, -A kyl-Heterocyclic-, -Al kyl-

WGRGBA4724Ar yI - Al kyl -, - Al kyl - Het eroaryl -, PCT/IB2007/004172

-Heteroaryl - Al kyl -; where i and j, identical or

different are integers and &Mdependently chosen from

O, 1 to 2000; Zis linear or branched -Al kyl-; WO

200 A CILI 417 is 0or 1; Z

KB LTI GF G Ty up " such as' coR

R20 or SR20, wherein R20 represents H, nethyl, Al ky
Ra@tbrauwm )s aub 46 i10uherdbeed | avyll ckryhetemaWI moea eraferebly Qhenyl or

eotippottaly RO FBrb 4 e Bk cor - capondi ng

conmpound fornmed by intranol ecul ar cyclisation
Saich ki ngmbnm alinking group.duitahle |mhinGIQr@lm§lﬂj’e gl kgawe s the art

aélg'ugnl%lu r8n il Eﬁlfﬁ% SrESIﬂgé érggpéj B\Qldéﬂiegt d;r%ﬁps aéld lelIe . groups,

eren
photolahije groups, @ebﬁdasembllamommmﬁﬂémsﬁya@ﬁc@ BWPS: Péﬂfﬁrr ed are

- , . ' 10 optionally substituted
{éyulfﬁa@fbwﬁrﬁéﬁogﬁ%gggﬁkggm S( %) gR, Ary);l Het; or °

their pharmaceutically acceptable salts, ?

When thedinkinglareup lérathlﬁé suﬂf&q(ﬁbm:ﬁa'l@déh'g?gﬂ“sr r$1§@f disulfide (-S-S-)

ﬁ&ﬁt’a‘ﬂngrg(?éu&fthé 58S eh&R @g@ﬂg fheQthiol, i&d &ulfidd bCddulfide group can be

acemat es, eoners or enantionmers. The
l@ganp@mfagcrmd amaj@mé mgtemqypm IQpe(ofiarginariakilign the art can readily

&l gi@h greoi sonmers are 15 also a part of
;Qﬁrﬂﬁf%&{g\%“%n e N10, C 11 doubl e bond of

mycin derivatives of fornmula (XIl) is known to be
‘?@Eﬁﬂ@lﬂy selshinker isiof rHiag 1 ever si bl e manner to
corresponding i mne adducts in the presence of water,
25-pAl0s0r, a thiol, a prinmary or secondary ami ne,
urea and other nucl eophiles. This process is
reversible and can easily regenerate the correspondi ng

"Pomaynycin derivatives in the presence of a

dehydrating agent, in a non-protic organic solvant,

G1s ¥8hgledraouble dbongh-OerparaNR-es (Z. Tozuka, 1983, J.
Antibiotics, 36: 276). Thus, reversi bI e derivatives

toma CI n. d Ve g ________ Ll O-F-,
@éﬁ]a SQP sgj Eﬂ{l?heé;')\&{egén hvent i on: ﬂﬁ(é\? £ NR C
- COX--80-H-, AE-ICO-K -E-S-, -E-S-F-, -E-NR—C-S— -E-NR-CS-F-;

where E and F are the same or different and are independently chosen from linear or
branched —(OCH2CH2)iAlkyl(OCH2CH2)j-, -Alkyl(OCH2CH2)i-Alkyl-, (OCH2CH2)i-, -
(OCH2CH2)iCycloalkyl( OCH2CH2)j-, ~(OCH2CH2)iHeterocyclic(OCH2CH2)j-, -
(OCH2CH2)iAryl(OCH2CHZ2)j-, -(OCH2CH2)iHeteroaryl( OCH2CH2);-, —Alkyl-
(OCH2CH2)iAlkyl(OCH2CH2)j-, ~Alkyl-(OCH2CH2)i-, -Alkyl-
(OCH2CH2)iCycloalkyl(OCH2CH2)j-, -Alkyl(OCH2CH2)iHeterocyclic(OCH2CH2)j-, -
Alkyl-(OCH2CH2)IAryl(OCH2CH2)j-, -Alkyl(OCH2CH2)iHeteroaryl(OCH2CH2)j-, -
Cycloalkyl-Alkyl-, -Alkyl-Cycloalkyl-, -Heterocyclic-Alkyl-, -Alkyl-Heterocyclic-, -Alkyi-
Aryl-, -Aryl-Alkyl-, -Alkyl-Heteroaryl- , -Heteroaryl-Alkyl-;

where i and j, identical or different are integers and independently chosen from 0, 1 to
2000;

Z is linear or branched -Alkyl-;
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RL R NYNRa 0 (XL11) 0 WD 2008/ 047242
PCT/ 1 B2007/ 004172 52 where A, X, Y, n, T, A, X, Y,

wWo2008@4724R2, R1', R2' are defined as in for rrulncr/mzl)97/004172

and W W are the sane or different and are sel ected
fromthe group consisting o610OH, an ether such as
-OR, an ester (e.g. an acetate), such as -0OCOR, -COCR,
a ar onate such as -OCOOR, a carbanate such as
a cyclic carbamate, such that 5 NlO and Cll
are a part of the cycle, a urea such as -
Z ewesertinuirhtae thied yeefeating: mosmisrch &scGOR; BQQrfP"o%%?QJ Aifrein R20

réb’l‘égrlaritgglg Met la?\q(yglaptﬂfn%{f s%éﬁtul‘éﬁ b?&oalﬁylda% h&ldroaryl or

SucC hoxi de such as -
hetdrbeyehc, sprovidad thatSUmR Za iss blr SRisheRrapaichisals e%ﬂi@f'umaw'th the

C%Weg&ﬂf'am d@orﬁ#ﬂﬁd%rm arrﬂﬂec%@r Qgchs‘éﬁ&h résitmbfdm addition

optiona am ne such t are a
qiding thist grobie ~Steretheiming hwdrblk&ﬂ %frﬁnﬁ@f H&P%m%@uc h
as -NROR , an am de such as -NRCOR, - NRCONRR , an

A7 infQq é\QJ?d reidre @ofyano, a halo, a trialkyl or
tr ary phosphoni um an ani noaci d-derived group.

Preferably, Wand W are the sane or different and are
(HS O, &2 Oet, NHCONH2, SMe. Conpounds of fornul a

(XI1'l) may thus be considered as sol vates, including

n_f Rrar%qnal criffdrentsmdviedspendemigtobosert fremeH, Akl 2Argk each being

e rsupayien el AR Ve 67 B ORSERRRL AR

selected fromthe group consisting in:
&, Heil bharrbmmmrg}i yb&v’pﬁbimtdajtb erhﬁdvejzesl bi dfydiBfed2-satt$)- or the

6‘5%?‘&??%)& 80/§’$7q_"n§tr ﬁgtll%\[lrgé 16f3 ﬂefe 4f%rgﬂg%néis 295 IC;rlherr 5optrcal isomers,

r%@emates diastereomers or enantiomers.
-[ 5- met hoxy- 1, 3- benzenedi yl bi s( et hyl eneoxy)] - bi s[

9 eFPEois o e SRR TR Ol tng pEadetioal and stergolsormers are
?Iso a part of the invention.
[1 5- pent anedi yl bi s(oxy)] -bis[(S)-2-eth-(E)-ylide

51 rgj?fgotiblgfﬁqolé @rhyo%Qatrvgs of fcirmula (X11) is known to be

|azep|n
&aﬂlly [conviriibie ane@llWVQISIQ(GoWﬁperIOS[CQS?S@I‘@m {rene \adduelp in the

t
Eﬁz'%@rcr%r o %tﬁrl 1a% %fq}ﬂo 4]aabehﬁcg {)%:Bﬁzegl orzgecondTry amine, urea and other
Bu@sophBesreitiiy protess iservermiblsi §nhra easily] regqe@e[r@tg)thg_cg[rﬁspondrng
AR it ety  po o
8olgant]in vecysyn priatrtugh gerrtneat@rﬁy)@ 76K, 9)988. étAﬂtI@fejlcsfﬁ 76).
ene- 7- met hoxy-1, 2, 3,11 a-tetrahydro-

Thus, reversible derivatives of tomaymycin derivatives of general formula (XIil) can
also be used in the present invention:

- \WD\/XAHTAn X;Gﬂ’;kb(

(Xt 0
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30

5H pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi n-5-one] 30
, 8 -[4-(3-tert-but oxycarbonyl am nopr opyl oxy) -2, 6- pyri
walcowsdiihbi s- (net hyl eneoxy)] WO 2008/ 047242  PCT/IB2007/004172
PCT/ 1 B2007/ 004172 53

bi s[(S)-2-eth-(E)-ylidene-752ret hoxy-1, 2, 3, 11
a-tetrahydro-5H pyrrol o[ 2, 1-
[1 4%benzod|

whbts A b a0 dnclr Sp BRI AR AR DRTIYR G4 and
VEOXY e the $hh8)or difkdrdnt (@h)-ary lseldetre -fibnrétehgoyp Eonﬁslsamg pf OH, an

e%etr ghéﬁagg dCr)l% gr'u_l- eg%e? g Igogn acetale[) 1éuﬂ1ba%n%ﬁz %BR a Wfbonate
sﬁerg as|- @o@@mé Ritoaprate stcthas GOCANRRNY aydlinaartmpydis,- sych that
e
N R b 0 TR &Y', B¢Feq By, 75 bROONRE Adpipegbemate
sdctd aéloest\mﬂ:( a&h&;dﬂh@-tlﬁbbarbarhﬁtel 2ch, that N10 and C11 are a part of the
4 i aze
cgcl%[ ]%"b]ﬁ gu > G ﬁ@ﬂ“&?‘@‘aﬁ”gﬂ ﬁs Egnl? aan gl)J/Irone such as -
STORPH | suihbndte s'isch as —SO3— a sulfonamide such as -NRSOOR an amine
sggf%gg Lpbl lgéaﬁt%lllcggrﬁﬁéys)u}:ﬁ Y NDarr G2l bé(rjt bR cycle,
d eiydﬁixyldme&deﬁydtwel s[xéh lasc] [\IIRDH bemz adiide eqich- 8s oARCOR, -

%??Négsac %ZY t h' gﬁea f.ya ﬁ}%&n %%%kg oi &Eﬁ}lﬁwssﬂtﬁ%m an

amtuﬁdicahsm/ed@drdrgowefetab[yZV\lam]i W, at¢ theng00é ar differenbanthere OH,

b' S-{.2- - 2. et hyl ene- 7- met hoxy- 5- oxo-1, 3, , 11
@?%ﬁém rol of 2, 1-

c] [ 1, 4] benzodi azepi n- 8-yl oxy] -et hyl }-carbam c acid
Camnpounds pf foemtlar(XI5 may thus be considered as solvates, including water when

e b PSR gt b =() )b

a-tetrahydro-5Hpyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi n- 5- on
Ih a preferred embodiment, the tomaymycm derivatives of the invention are selected

f?dn?th O,S(,/é\l%o Si‘gﬁ §ﬁ§to 4, 4- di met hyl but anoyl ) ami no-1, 3-b

enzen Ieneoxy)]
b|s7rretho@h/ - met hyl ene-
IR

&8t 3rlengem mmmr@[ozm bt,sj([si 2@@@2@@5@@%@@“%1 2,3,11a-
tgfrw%gglﬁyé{mm[ez 11)?1[1 41bﬁ|n%0dlazf pgﬂ 5rf8tn h]yl but anoyl ) - am no-

%é’d@éﬁ@h@&%b%@ﬁﬁ@W%MMenS%{ rLigkSheei-Glwideneren

rﬁ'et%o%r -$,2kl4 e feﬁ“éﬁﬁﬁ&-@[—lopywaop 1-c][1, 4]benzod|azepm-5-one]
pyr ro o’[ 2 4] benzodl azepl n- nej

%8 11 é -pen anedlylbls(oxy)] bIS[(S) 2—eth (tE? y?dened} metth %tf g 1)| a?etrrz]ahydro-

RASER Mb{ NBbEYAEREENME-orld] S[ 7- et hoxy- 2- met hyl ene- 1
mg 19a t]e{urqahydro Sﬁ 25 p)]/rrol o[2, 1

St eI RO BB AT B ens SathR 3 grstaparo-

5HMRyrkolof2; 1-c][1,4]benzodiazepin-5-one]
benzenedlyl(nethyleneoxy)] bi s[ 7- met hoxy- 2- net hyl ene- 1

%é [ﬁdTl‘%[‘g 11§ 'ﬁix%{ ﬁ@ﬁ@g}g] 5’%& -eth &%)esjlldene-7-methoxy1 2,3,11a-

Btréhydr¢-8HeRrotb{2recl dglbendodiztdpid-§-onent anani do- et hoxy) -
pyridin-2,6-dinmethyl)-d ioxy]

8,8™-[2,6-pyridinediylbis(oxy)]-bis[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-
5H-pyrrolo[2,1-c][1,4]benzodiazepin-5-one]

8,8'-[4-(3-tert-butoxycarbonylaminopropyloxy)-2,6-pyridinediylbis-(methyleneoxy)]-
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bis[(S)-2-eth-(E)-ylidene-7-di nethoxy-1, 2, 3,11
wW@20a0804 2y dr o- pyrrol o[ 2, 1- c][1, 4] benzodi azepi PCBIB2€}004172

8,8 -[(1-(2-(4-nethyl-4-nmethyl di sul fanyl) - pent anam do-

et hoxy) - benzene- 3, 5- di met hyb}-

di oxy]-bis[(S)-2-eth-(E)-ylidene-7-di net hoxy-1, 2, 3,11

S LA GBI ot ARG SEL AR e
di[s “lidenaydihzapimbanalt do- propoxy) - pyri di n- 2, 6- di met hyl ) -
di oxy]-bis[(S)-2-eth-(E)-ylidene-7-di net hoxy-1,2, 3,11

= h - -clE 2. ' 61015 Br0
B el
yiiderexymatlyoiyei, 5,321 8-tetrahytitoy5i-pyrolo[2,1-c][1,4]benzodiazepin-5-one]
di oxy]-bis[(S)-2-eth-(E)-ylidene-7-di net hoxy-1, 2, 3,11

.y - | o) i i 5=
o UB (AT B M Gedndny %@%ﬁﬁﬂbgﬁﬁﬁf?%%ﬁ%@%'?aESF;? )
(metptareoky)}-bislB)-2-stho)Yjidene- T-athoxy-1,2,3,11a-tetrahydro-5H-

' = dj = b -2-eth-(E)-ylid - 7-di met

Fﬁ'é@{??%W%E[W%hglefgg&%}rgﬁéhéﬁ) pyfr ol E)[ )2 y1I o e
. c']Egﬁl, 4] benzodi azepi n- 5-one] 15 .
BEES-[B{( -ma#nﬂ-zﬂrmathwg@wfanyhpem@m@wa:ml@g)pf%nﬂﬂxylpbﬁt anoyl )
B T e 4 e
tRialyydro-dHpyIrplaf2. 1 wili 4ibparesiiazepin-5-one]
pyrrol o[ 2,1-c][ 1, 4] benzodi azepi n- 5- one] 8,
B8 Btetynibrrelii-4 %=H&&éwéd1ﬁbiggmémwﬁ&i&uﬂmx@-mmyl@%-%

ani no) - et hoxy] - et hoxy} - et hoxy) - , ,
POPR-H25 G4 S By P GRS l (ByerZoePeRER PPl dene
-7-di met hoxy-1, 2,3,11 a-tetrahydro- 20 pyrrolo[2, 1
bi%i- szlllzhﬁémgah@mﬁétno@mﬁd-1 ,3,,11a-tetrahydro-5H-pyrrolo[2,1-

g( .
S st by e L S P o sul T any

et hoxy) - et hoxy] - et hoxy} - et hoxy) - benzene- 3,
§ sujsnetdeety)thidewy ;Sapetdridiyibis(bky)(-Bs | $)-2 destiedene-7-methoxy-

- di et hoxy- 3 .11 o
L2 R AT S HERTBIoR 1] (PeRPRtReRIT 988 n- 5- onel
8,8 -[(1-(2-{2-[2-(4-nmethyl-4-nethyldisul fanyl - pentano
§,Baj5H(Mod-edr dapto- 1 Aeditethy butsnbgliamino A53-benzenediylbis(methyleneoxy)l-

BS2aBo R Ty R ST R ) A SB8sepn
5-0h¢lL, 4] benzodi azepi n- 5- one]
8,8 -[(4-(2-{2-[2-(2-{2-[2-(4-net hyl - 4-net hyl di sul fany

30 r L Lhmino-1,3-
ée?ﬁ@‘%y*‘@%%@@%%%’Eé@@%‘?ﬁ%ﬁ%%%@d?’r31- 2, 6- di met hyl ) -
ereengdipbis[r0&hylenend) i 7-msthieye-methylenet hd Ry 13-tetragydre-5H-

- hwdr 2-1-¢cl1[1, 4] benzodi azepi n- 5- one]
R o e S NP
8,8’-[5-(N-methyl-N~(2-mercapto-2,2-dimethylethyl)amino-1,3-
benzenediyl(methyleneoxy)]-bis[7-methoxy-2-methylene-1,2,3,11a-tetrahydro-5H-
pyrrolo[2,1-c][1,4]benzodiazepin-5-one]

8,8'-[5-(N-methyl-N-(2-methyldithio-2,2-dimethylethyl)amino-1,3-
benzenediyl(methyleneoxy)]-bis[7-methoxy-2-methylene-1,2,3,11a-tetrahydro-5H-
pyrrolo[2,1-c][1,4]benzodiazepin-5-one]

8,8'-[(4-(2-(4-mercapto-4-methyl)-pentanamido-ethoxy)-pyridin-2,6-dimethyl)-dioxy]-
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8 -[(1-(2-[nethyl-(2-methyl-2-nmethyldisul fanyl-propy
| )-am i no] - et hoxy) - benzene-3, 5-
walemsokmeh) - di oxy] - bi s[(S)-2-eth-(E)-ylidene- 7-PCTER200K004172
-1,2,3,11 a-tetrahydro-pyrrolo[2,1
c] [ 1, 4] benzodi azepi n- 5- one] 58,
-[ (4-(3-[ et hyl - (4- et hyl - 4- met hyl di sul fanyl - pent ano

bﬁst(’r?e? SRR RE U (e ﬁfa?@aw*r BYIY9 et hoxy
ci1.4beBzddiazeptned-oadly dr o- pyr r ol of 2,
c][ 1, 4] benzodi azepi n- 5-one] 8,

& lﬁ.h gﬂ](ﬁ %Jt@t4*}¥!athyﬁgﬂﬁér{§:}ﬁg5e%iéﬁ%%d Sihax) cRRYdriels, BRithathyl)-
dmxubblh[yfb))Z-atfe(ﬁ)-]yhdﬁrefT( $methaxyth2, &)1 19+t¢tteéwém7pmr0iﬁé2 hoxy
d | of 2,
% f%dén%gf%?‘é‘ 05 one] 10
E:, (1-(4-nethyl -4-net hyl di sul fanyl ) - pent anani do) - be
&&-&4& 3‘45nejhy|-étrn91|hyldt§sy )=pentanamido-propoxy)-pyridin-2,6- dlmethyl)

din?i 6@%%)22 %EHJ(E()@id eLﬂEH?eTR??W@b h%xetﬂar%dn%_ayhom[z 1-c]][1 4]

ydro-pyrrolo[ 2,1 enzodlazepln
bgyzagiiazepinsS-PR’l corr espondi ng mercapto derivatives, or
their pharmaceutically acceptable salts, hydrates, or

eyl d- ﬁéh&l&m@ﬂ\%/ki&%lfﬂﬂ)l)yﬁéh't%hﬁd&bMt&kﬂldyh&lﬁ -2,6- dlmethyl)

GO UST S st idena St agrog 3 1o CAR o BRI, -

Cﬁﬁqﬁ@ng‘g@iam%ﬁg are those of formula: HtN N
T-An-XNHYY N 200 or HN X-An-T-Nn'-X H

o fiaman 4 il B et iperar & M prpovi i icin-
@fdmagar @dxyr]]iblsi?(simf&ﬁ—f(EPfIldedhﬁbﬂhokygwm Tﬁ-]tetrbmod

SKI e a nmpounds can e syn esl ze
RYHPJOL& Frﬂlé eﬂ?%eﬁtﬁb%%%?mz PCT/ | B2007/ 004172 56
application or adaptation of the methods descri bed
S@HOW3-[e14-vathpdimethyldiselfayhpastanaypsiparazih-deyyropyipbenzene-

J I f
eoE a2 R LR mRare "2l e 8o
pyrroio@mc][yﬂbbhmdmwm $-ooeh t he scientific literature
to those skilled in the art. In particular, such

g@tﬂg&_ 25[9-?4-%\ tﬁy?—ﬂ[}getwldils?uI%nykgénqgnlfowamino)-ethoxy]-ethoxy}-ethoxy)-
pyridin-2,6-dimethyl)-dioxy]-bis[(S)-2-eth-(E)-ylidene-7-dimethoxy-1,2,3,11a-tetrahydro-
pyrrolo[2,1-c][1,4]benzodiazepin-5-one]

8,8™-[(1-(2~{2-[2~(2-{2-[2-(4-methyl-4-methyldisulfanyl-pentanoylamino)-ethoxy]-ethoxy}-
ethoxy)-ethoxyl-ethoxy}-ethoxy)-benzene-3,5-dimethyl)-dioxy]-bis[(S)-2-eth~(E)-ylidene-
7-dimethoxy-1,2,3,11a-tetrahydro-pyrrolo[2,1-c][1,4]benzodiazepin-5-one]

8,8™-[(1~(2~{2-[2~(4-methyl-4-methyldisulfanyl-pentanoylamino)-ethoxyl-ethoxy}-ethoxy)-
benzene-3,5-dimethyl)-dioxy]-bis[(S)-2-eth-(E)-ylidene-7-dimethoxy-1,2,3,11a-
tetrahydro-pyrrolo[2,1-c][1,4]benzodiazepin-5-one]

8,8'-[(4-(2~{2-[2-(2-{2-[2~(4-methyl-4-methyldisulfanyl-pentanoylamino)-ethoxy]-ethoxy}-
ethoxy)-ethoxy]-ethoxy}-ethoxy)-pyridin-2,6-dimethyi)-dioxy]-bis[(S)-2-eth-(E)-ylidene-7-
dimethoxy-1,2,3,11a-tetrahydro-pyrrolo[2,1-c][1,4]benzodiazepin-5-one]



5 Conprehensi ve Organi c Transformations, WIey-VCH
Publ i shers, 1999. Methods for synthesizing the

wo oovapaizal n deri vati ves which may be used in tPer/1B2007/004172
i nvention are described in the Internationa
Application No. PCT/1B2007/890142. Conpounds of the
present invention may be prepared by a variety of

s ﬁnethgpégtrﬁéthg AREHRAAREN lp"i‘rgkg/l b L&ioRbefJohkss 5-
dh‘gretmelb Hioky] i &)éeeth1(ahﬂ§lebg—7cd1@eﬂmxwﬁ cz %é‘w’tegahvdrmpurmlo[Z 1-
N exanpl e, WD 00/12508, WD 00/ 12507,

U@?ﬁ%@??ﬁ%%?@ﬁ5g&% 2005/ 085260, FR1516743, M Mori et

aL, 1986, Tetrahedron, 42: 3793-3806). The conju

oGBSt (et Bl fagy e asP e aM A RGO Py Cin-2.6-
S 2 R B e ek 7 eyl -

cil$.4thanaedizzentie?rongl a an acid labile Iinker, or by a

photol abil e I'inker. The derivatives can be condensed

88 1[t1-@-[RReyi- @emew-zlaqe%ﬁdism@hmepré%ﬁwﬁm Qﬂﬁyl) -pyridin-2,6-

b |
qséﬁ%@ﬁ'arﬁﬁghdwﬁ)@a% (e simetnonne 3 irbuopyool2 1

dJie, M@E&t@épﬁr@’s ofgntain a primary hydroxyl group,
whi ch can be succinylated and |inked to a cel

10 cop SEl S e BB & ST for=0fe 2 By

(S ) \2eéth\(B)-ylideré-Frdimbihoxy-n 2,3l e1a-ieatahydrs-p3trelo[2,1-
X he3|ﬁed to_con a|n a free or protected thio
@[r nzgdiaraniNs o8k more di sul fide or
th|oI cont ai ni ng derlvatives are each covalently
dsi medid agotheh &:oﬁrelsd)odnimgji m@’camenkiemi/ailves dios uthkir d ehdraredteutically

[ Ilnk U 0 me of ' e
Lralebf e TR o g ARk 4 IS iy B8 Ml fructures
15 dforntmwymompdemdyabn vtlasur captidab igochiefs, edademayésel diaatefgmaers or
& {B ggoup and then 25 linked to an anti body or other
EQP B ﬁdlng agent via an acid labile linker or a
photol abile Iinker. The tomaymnmycin derivatives with a
Frefeered tompoomdscaae fimsglof forowsfa: can be condensed with a
pepti de and subsequently linked to a cell binding
agent to produce a peptldase Iablle Ilnker The
t omaynycHr 4 ' roxyl group on
the \l_inker caf bg succinyla and [ d to a cel
bi ndi ng\agent C ) 0 that can be
cl eaved by 1 tracellular esterasds to liberate free
o0 drug. Most pPeferably, the tonaﬁ%ycin derivatives are
treated to create a free or protected thiol group, and
then the disulfide- or thiol containing tomaymycin
diners are linked to the cell binding agent via
di sul fi de bonds. WD 2008/ 047242 PCT/|B2007/004172 57
Preferably, monocl gnal antlbodXL_or cel |l binding

agent - t By &P MAT e £ 0N tes are those that
are | ofned i di sul fide S cussed above,
t hat ake Y N

25 where X, X, A A, Y,Y’, T, n, n are defined as above.

The compounds of formula (XII) may be prepared in a number of ways well known to
those skilled in the art. The compounds can be synthesized, for example, by
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capabl e of delivering tomaynycin derivatives. Such

cell binding conjugates are prepared by known net hods
WG o/ 0aR4by nodi fyi ng nonocl onal anti bodi es wi PET/8B2007/004172

succi ni m dyl pyridyl-dithiopropionate (SPDP) (Carl sson

et al., 1978, Biochem J., 8§3: 723-737). The

resulting thlopyrldyl group i's then displaced by

r eat.ment aj ni i
SRS AL P BN, s rron
aﬁbtéﬁlam@d by ﬂieyskllleldrarlldaﬂ dhe eappfoprlb’e mo@nﬂrdatlphs; @nd substltutlons will

d
SRR s b i DAL 0o S Hprar
tadsd bidliaay jﬂ trehan) Inobarmbmiat, fo:1% 30 rmeihnda@adéla fﬂwﬂ\ﬁ@ ‘%F Larock,
bod

Gmegliiadre SRR TR RR I R PRI Bl Aag‘i@n'yc?ny
derivative drugs linked via a dISU|fIde bri dge

Methdild Yo swpbesizing ihe itomeymygin Histivatives ewkipl anay cb&l |U§ed in the
iRy dé;%ggé’gcnb&? il B! ARdhbAARY Zipg)%atf&ﬁdNB' FET/182007/000142.

concen 1 oNn
Quhpasiderf teoppbernt dnveofidremayde pepareg M@n\taélﬁh’ ¥ pyntpstip routes.

né%%t% %ng esr it r%m‘éieh?lf %8 cBFin%rc:Ql%@ﬂﬂM@ Yor regdliy synthesized

cin /dit
fyr waibknowith éecheiqees by ehet dfi ardinaiy wym e rpstst @eﬁn fofexample, WO

6@?%@@%\/6%@9%’?’ wWé 2PH§78héPfoeWé Q@Gé/b t PR‘FST d7ag! MY Mori et

nm an i n about 16 The
alnt1o8edisitabedrpmA4a: 67%88Q®t i ve conj ugat e i s purified
and freed of unreacted drug and other |ow nolecul ar

E&g %; @éz YorIHRL uﬁ\}én%ﬁ”fﬁa%“bé hj"rﬁ}nﬁg hJsfthéHWiéﬁhmﬁues The

or Sephacr he nunbe
tomm(myp@. geriyativegaefi the |m‘_ﬁr@pn ggayn bf r{@k%rto aﬂn"l"?t'BBQX/ or other cell

@ﬂgiﬁg%gg?tg\ﬁé‘aﬁ’ﬁcig% é"fhl(@'doprz?/ ﬁ@tHfabﬂ@hﬂlJéﬁ mtde(mv@ﬁves can be

! ance @.t nm an nm An aver a%? ? I
gonpenseshwijing Peptidediaving a swtabis '%Q%‘P'é%e/ i syhsgguently linked to a ce

Hﬂhﬁg:ﬁig@[}ﬂg ?@&'@Wld%@la‘ﬁilé %Iférd?hé)@é]ﬁﬁgdﬂé‘s &1 Be prepared to

conj ugation on bin ol g%g“kdy "
eQwaings Primana hydrgsy- @”QBP;eWQICcha@eP? suegpvlats inked" to a ce
ﬁfﬁﬁﬁg 'Hg'éﬁfjto‘*kﬁb&%etah@orﬂﬁdat?@ fat I@éﬁ‘%b Q‘lé?a'v&d G?Wfdcbmﬂarb%terases to

iwratedamaderivgive: Bxaferably. Hie @é{@aﬂmﬁﬂﬂmeﬂéﬁq 4 Gusaniala a free or

Fb‘?eét&?{h"ol ?t{)lg) BREheR Uhc U FhAE dié%llfﬁi@' dr thiblnhteising berivatives are
asure ck-extrapol ation of cel Jarollfer% {1
@@@W@@/awtlwwﬁ@dlt@w o Dinsing AR M IsHid%hg O 5 thioather link.
I mmunol ., 135: 3648- 3651. Cytotoxicity of these

mm%%t&dx%eﬂwedél@h %rﬁurgau@ﬁldre |téd‘%& iCEBPER4 15064 Ahd &ISFDY,475,092.
cl onogeni ¢ assays as descr | macher et

3he Tormggyciy denivegican be mesified 3502701931 552 B pRypyand then
mﬁ@d\(é\ﬁh\éﬁﬁbﬁﬁr%éﬁc@w bmdm@cagredt Vig ah @cidhﬁou@rlmkembr a photolabile

o o e 45 S 2 B v can

condensed with a peptide and subsequently linked to a cell binding agent to produce a
peptidase labile linker. The tomaymycin derivatives with a free hydroxyl group on the
linker can be succinylated and linked to a cell binding agent to produce a conjugate
that can be cleaved by intracellular esterases to liberate free drug. Most preferably, the
tomaymycin derivatives are treated to create a free or protected thiol group, and then
the disulfide- or thiol containing tomaymycin dimers are linked to the cell binding agent
via disulfide bonds.



According to the present invention, "leptonycin
derivatives" refer to nenbers of the |eptonycin

wo a008l0y7235 defined in Kalesse et al. (2002, SyrCTEB:067/004172
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8: 981-1003), and includes: |eptonycins, such as
| eptonycin A and | eptomycin Bp7cal |l ystati ns,
ratjadones such as ratjadone A and ratjadone B,

arﬁ%’ﬁefbnyél ns?‘no?lUﬁ%] Z’l{l&?ﬂ)‘“ BF“X?QI' rbn‘?dm% a&mt— rHaEymycm derivative

kasuUsa of uran suc
| epnjofateanrathase B)at @re jpineDefia aaltsu{ﬂels booe, aSeqbstwy@cﬂ abgve, that are

SIS, SRR BB i LBE g g r

R psepareds-iyZknewn Xmethpds  fReh GaRDyOnpdiffng m9n9clweér%1tlhodles with

or e?@ﬁgﬁ@' pffidi Eﬁt%prgﬁﬁaate%ﬁf) ehiesBh drd 4’%%8 Biochem. J., 173:

oFYtZBferﬁal) | ’l]ha; mauttinguit\@@quyl @ROURCIs, tthRdlsplaced by treatment with thiol-

r
pr 0 g@ﬁ@%@c@ o‘:éfn@étﬁzﬁg Yo p%@cé alsvlab%mtketd:ggngpa?s Alternatively,
s he caﬁeeqf thy a(ykjlth@N tompmnycnp;derwaﬁlyes)athqa(@rmatlon of the cell binding

F OC%RI%P% § eﬁ@ctéc? blysl Fé{é’( %gﬁé&rﬁ%ﬁf&r g#él %N@ﬁl&]ybf tRe tSmaymycin

I's -
NRrivative- (byusulfhyplpyl cg;oups p@lnpusly;ontrodupegomto @@t@dy molecules.

F Lﬁ@%@%@o\pﬁﬁ@g Etb %0’[ aanyc'gr?derH‘ahve Mﬁgéﬁm ed via a dg.ulflde bridge

$ osen rom |1 near ranc
- Arg readilnprepaaiarether meti(OGJCH2CH2) m Al k-,
- Al k(OCH2CH2) mAl k-, - (OCH2CH2) m, - Cycl oal kyl -

- Hrdeer %Eé!&ﬁdaﬂy, ﬁ(%‘ﬁlti@ﬁ' k¥ | & Hithlo‘rﬁdbyn(% Cv\hﬁaiﬁﬁd | antlbody at a

- Het erocycl i c- Al Het er ocycl i c-

arPOFﬁ‘?’é@é'Pn eh35ena/ M §h0-95 Vb polgsgiimmnoskimie buffersat pH 7.5 containing
Pcé-r/rﬂl\ﬁ@'ﬂ\ qg“tﬂe%\?ed Wth ﬂﬂéeﬁw@i é@r‘utMmmH ioﬁ)dyhﬂéiﬂrdéﬁvatlve (1.3 molar

branched - 1; "prefera

i seqa/dlthroméﬁvle@ehms Thﬁ rgle@srﬁ of th@r@mwwg f@j?r%dp? @eeﬁe%nt'body is

A%orﬁﬂar&f s&%iror;%@ﬁw@tri&a@latr £ RSCAHPIs c:bnﬁ'ﬂaletﬁﬁﬁ téitﬁbut 16 hours. The
, cl oal optionally substituted ary

heqnélb f@ma(ymy@l,n dprw@tp).fee@@mggte iopunified and freed of unreacted drug and
other low molecular weight material by gel filtration through a column of Sephadex G-

25 or Sephacryl S300. The number of tomaymycin derivative moieties bound per
antibody molecule can be determined by measuring the ratio of the absorbance at 230
nm and 275 nm. An average of 1-10 tomaymycin derivative molecules/antibody
molecule can be linked via disulfide bonds by this method.

The effect of conjugation on binding affinity towards the antigen-expressing cells can
be determined using the methods previously described by Liu et al., 1996, Proc. Natl.
Acad. Sci. U.S.A., 93: 8618-8623. Cytotoxicity of the tomaymycin derivatives and their
antibody conjugates to cell lines can be measured by back-extrapolation of cell
proliferation curves as described in Goldmacher et al., 1985, J. Immunol., 135: 3648-
3651. Cytotoxicity of these compounds to adherent cell lines can be determined by
clonogenic assays as described in Goldmacher et al., 1986, J. Cell Biol., 102: 1312-
1319.

LEPTOMYCIN DERIVATIVES

The cytotoxic according to the present invention may aiso a leptomycin derivative.
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Ra -S(Z2n-Y-X\\'\ Rae ORI ~ \ OO R17 where:
Ra, Ra', R17, RO, X, Y, Z, n are defined as above;

woe@BosRity, T is Hor SR1, wherein R represePCHIB0K/004172

nore preferably nethyl; 10 R, R identical or

different are Hor alkyl; Ajgk represents a |inear or
branched al kyl; preferably Alk represents (-(CH2_q

(CH3) ) p- where p represents an i
Aaduiidigg rte e prasest ranentm\eagptowgm rvgs reger %ﬁ rﬁ‘lggﬂ)grs of the
Ieﬁ%y‘ﬁhceﬁﬁﬁ eperrgazrn KQMssél(eﬂdﬁ)@ooz OSyﬁth@sls 8: 981 1003) and

y acceptable salts,

wfccjudesrtlepiomadzms sugh ag H@otomgcnb@{ %pa’rﬁ Igsti'agﬁtatms ratjadones
#%Fagéfo%eo/i aﬁ@Pazj‘é m%{gﬂxﬁwoﬂ{ycﬁrb%u&h a@engmﬂ\omycm A, B,C,D,

di ast ereoners oy .enan
k’é’swﬁamycresl, le@hb&ﬁﬁﬁd@ﬁﬁwaﬁ'@scﬂ&@&? leptgfranin ', BT, D. Derivatives
I am d of

o FRTHRN BB B oy 3.5

7,9,11, 15,17-heptanet hyl -1 6- oxo- 3,
Mprd |Sh9Q1|er§UB ﬁh@gerarqtlgesygf they %vérgtron are )of ‘%rrﬁﬁl‘aqw

0Xx0- nonadeca- 2, 10, 12, 16, 18- pent aenoi ¢ aci d

Bi s-[ (2-nmercaptoet hyl)-am d of

(2E, 10E, 12E, 167, 18E) - (R) - 6- hydroxy-3,5, 7,9, 11, 15,17-

hept anet hyl - 19- ((2S, 3S) 3 mgt hyl - 6- 0xo0- 3, 6-di hx'dr 0-2H
pyr an- 2-yi ) - 8- oxo- nonaddca 2008/ 047242 2

PET1$ BEND7Y 0%
(2-Mercapto-ethyl)iamg of 0
(2E, 10E, 12E, 16Z, 18E) - (R) - 6- hydroxy 3,5,7, 9, 11 15,97-
he pt anet hyl - 19- ((2S, 3S)-3-m ethyl -6-o0x0-B17
6- di hydro-2 H pyran-2-yl)-8-o0xo-nonadeca-
2,10, 12,16, 18- pentaenoic acid 5
(12- Met hyl di sul fanyl -ethyl)-am d of
(2E, 10E, 12E, 167, 18E) - (R) - 6- hydr oxy- 3, 5,
@h% &‘1 15, 17- hept anet hyl - 19- ((2S, 3S) - 3- net hyl - 6- oxo- 3,

i© ydr o- 2H pyran- 2-yl ) - 8-

0X0- nonadeca- 2, 10, 12, 16, 18- aen
Ra-avtRey pred ﬁétﬁc\mparferﬂbrya‘ﬁ??s %4 a@nﬂéeth' and Ra'ls H;
(2E, 10E, 12E, 16Z, 18E) - (R) - 6- hydroxy 3,

1 ,.g a@dap'ﬁoﬁryim%ﬁm?drw ORI ON, ARR erBuoroalkyll pefasrlly, R17 is

[ ro- pyr.an

alkyk moroprgtRsakly Deii! 926%5 18 pent aenoi ¢ aci d
(2- Mer capt o- 2- net hyl - propyl )-am d of (2E, 10E, 12E,
&5 islaiBfFopfibaii§ -Supelitowey-by OR, CN, NRR, perfluoroalkyl; preferably, RO is

alkyl, more preferably methyl;

X is =O- or —=NR-; preferably, X is =NR-~;
Y is =U-, -NR-U-, -O-U-, -NR-CO-U-~, -U-NR-CO-, -U-CO-, -CO-U-;
preferably, when X is =O-, Y is ~U-, -NR-U-, -U-NR-CO-;

where U is chosen from linear or branched —Alk-, -AlK(OCH3CH2)m-, -(OCH2CH2)m-Alk-,
-Alk(OCH,CHy)m-Alk-, -(OCHCH2)m-, -Cycloalkyl-, -Heterocyclic-, -Cycloalkyl-Alk-, -Alk-
Cycloalkyl-, -Heterocyclic-Alk-, -Alk-Heterocyclic-;

where m is an integer chosen from 1 to 2000;
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3,5,7,9,11, 15, 17- hept anet hyl - 1
9-((2S, 3S) - 3- net hyl - 6- oxo- 3, 6-di hydro- 2H pyran- 2-yl ) -

w@2@s04T2enadeca- 2, 10, 12, 16, 18- pent aenoi ¢ aci d PCT/IBRE07004172

pharmaceutically acceptable salts, hydrates, or
hydrated salts, or the 15ggolynorphic crystalline
structures of these conpounds or their optical

i somers, racemates, diastereoners or enantiomers. In

préfegibly, Uds linesr o heangeed valki.ve to a cel | - bi ndi ng agent,

the derivative nust include a noiety (linking group)

Zthﬁﬁh_allows the derivatives to be linked to a cell
Bi-ndy

'ng agent via a linkage such as a disulfide bond,

a sulfide (or called herein thioether) bond, an acid
n B® orabipreferghby s Oa phot o- 1 abi | e group, a

pepti dase-1 abile group, or an esterase-| abile graoup. esents
TT&?regé?ﬁé H@‘b't?ﬂﬁ@ﬁpr@'ge@i\r’éj gﬁﬁ\?sﬂlcb astAaRi Ph §§{1,d@*ﬁrﬁ'¥rﬁ1 e;)r

nol e necessar 0.l irdsteténts
Hametil, Al Gyrliagk gwn@ﬁya?uqsgﬁ“tégi%%%tégo%?%?61? i depir

bond, a thioether bond, an acid-|labile group, a

phot o-1 abil e group, a peptidase-labile group, or an

esterase-labile group. In order to further enhance

solubility in aqueous solutions, the 25 Iinking group

r et @NenlT K
cl eavage of thellsul fli de jor d§ sul
the derivatives@with an associated increase i
cytotoxicity. Conpounds of the present inventi
be prepared by a variety of synthetic routes. 30 The
wresigtent s and starting materials are comercially
avai |l able, or readily synthesized by well-known

3  Phre@efihedhayalsdiel | in the art.
ﬁﬁ%’dé”f’ ggpé(yg{%eﬁ zing WO 2008/ 047242
PCT/ |1 B2007/ 004172 , 61,1

. Pt omyc rhartd bthyRY
efesatb 1A H o1y WbESH B EO RS TR R LR

i nvention, along with nethods for conjugating said
RERtigentblnordiffdramttary Blsortatkyt el | bi ndi ng agents such as
anti bodi es, are described in detail in in European

PR soP SR A 2 iR P ot e
WhErecyy teresdnts ag émegarseatn it rfot1Re 26¢ doeBseseNtE &% 10 g{elég m 0 to 2;
oreiaob, B PV E 78 o= Co. 1065 i < a pot ent

g?ttihé:' :J;gr'érmxéliﬂigialgte:énisn?tgllplgtcg’gggﬁyr&r%tggbﬁﬁltﬁ%%@;p][ %ﬁﬁl@, or the
SROF RS B, Bk ot R xry O opis! e

aacbntes; disstdremmgrB ok endifipais.et al ., 1982, Cancer
Res., 42, 3532-3537). CC-1065 and its anal ogs are

Preferred compounds may be chosen from:

(2-Methylsulfanyl-ethyl)—amid of (2E,10E,12E,16Z,1 8E)-(R)-6-Hydroxy-3,5,
7,9,11,15,17-heptamethyl-1 9-((28,33)—3-methyl-6-oxo-3,6-dihydro-2H-pyran-2—y|)-8-
oxo-nonadeca-2,10,12,16,18-pentaenoic acid

Bis-[(2-mercaptoethyl)-amid of (2E,10E,12E,16Z,1 8E)-(R)-6-hydroxy-3,5, 7,9,11,15,17-
heptamethyl-1 9-((28,3S)—3-methyl-6-oxo-3,6-dihyd ro-2H-pyran-2-yl )-8-oxo-nonadeca-~
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disclosed in U S. Patent Nos. 6,372,738, 6,340,701,

5, 846, 545 and 5, 585, 499. The cytotoxic potency of
w@0s06R4has been correlated with its al kyl at i PQI/IB2007/004172

activity and its DNA-binding or DNA-intercal ating

activity. These two activitges reside in separate

parts 15 of the nolecule. Thus, the al kylating

activity is contained in the cyclopropapyrroI0|ndoIe
2(1@;1%163{8[,9@{3’:@%&1@ ®le DNA-binding activity resides in

the two pyrrol oi ndol e subunits. Al though CC- 1065 has

(Rt dipto- aﬂwylp-aﬁﬁd Vér f(QlMOEeIQEaEBZa’l 8E)Y(R)-Gxtiydroxgd(8,7,9j11, 15,17-

SRR SR O AT M 0

ol 1@ordi Ta)18-pertBencit béiy on day 50 after a single
| ntravenous dose of 12.5 pg/ kg (V. L. 20 Reynol ds et

(éb[ﬁﬂ}y T A RS %ggszlogéxgﬁgeg?@t; #2867 TBERREEnydroxy-35,

7681 BYBd7-hepiarietiyyi-184((2S; 38)-FByethyk8-oz0-8{6-gihydsb-@H-pyran-2-yl)-8-

o%a%bg rméjﬁ(i $g 8%%@93%830% 3 been described (M A

d Chem, 31: 590- 603)
In anot her series of anal ogs, the CPl noi et

(2ol ceinétnyldisularybproppxeaity | ol GE. 108, (285162, HReR)-6-hydroxy-
Ao ey 1O 38) 0y B6H-8 svdye aH-pyran-2:)-

8@n@morhde¢a21m1211ﬁ5181;2@')taeﬁﬁmd conmpounds mai ntain the
high in vitro potency of the parental drug, w thout

(54 ZMQ& Q%&Kﬁ% é@fﬁ Shigy 1N ce. %‘E‘ﬁﬁ {2,160 98E)- (ﬁ?—%ﬂﬂ/droxy-

corrpo ds are alngs ents t bind to the mn

.60V, "t 1 Dheptamethy -9 BBt b-0>-3 Sesile/deespH-pyran-2-y1)-
sd&a}kbnaﬁew%1z°idméﬁ?&a@éa9alon of the nost 30

om sing anal 0 Adozel esin and Carzel esin, has |ed
to disappointing results f Foster at ﬂL 1996, h
arntheit pgmnasﬁavcauwm@mg@e saits,3pydrsies, of hygipfed splts, or the

lymor @86@. Sthilife sthRF8S drethese 2conipblifdd 783 kheirl opE&al isomers,

rugs |sp ay poor therapeutic effects because of WO
racRyBRtea, dieplerPOmeIBYRIANIIAA?2 62 their high systemc

toxicity. The therapeutic efficacy of CC- 1065 anal ogs

lﬁad}dé}etogﬁrﬁ@ﬁieydérmaﬁ@/&ﬂabdenfﬂmm agertthehe déhvatl\\@ must include a
di stribution througlh target ed de

raoiee, (iniag gropRL At ouadhe esties o fesinked 19 aﬁsﬁegna'“g agent via
3 liri@ge SuciBs atdisiffide OM! a SUFite l(fbrCchI@@K héwetrytmdemeny bketd, an acid-

to achi eve thls oal, 5 cowldgga ebj anal o bil U

I YR o ogp S 8. 9PERREBP1ALDP BER Ry OB AT BRE bl orove.

ﬂ%‘;@%ﬁ\{aﬁ@é{d ¥rd @& ed 860thatC ﬂ{dyscdiﬁédﬁsebg%bwl&mesmﬁ to link the
at ent s;

'e%tﬁmeat %eg'vtawﬁ iRl W'bb@ﬁqngsasdﬁﬁgﬁﬁap gpgﬁarggigc b iZ0RES bond, a

tﬁhbtb@?é@%sbﬁdl tan Adid-dblié @roupaBhHRICBBid er) apbptidasetbile group, or
acti vi

an esteng %/-iabgg gggr{:%nl t uggr todigEer a&%@ce soELg)ShtyAflmaglug@ésAsoh}{lons the
hRinGeeaip ¢ah camtan él{@ﬁ/eﬂfyléﬁ@ ghRebPsputal. Fysferdblyh asuliids oe disulfide

sol ubi |i't
linkage is usgd becaﬂs he rgéaucmg environment of the targeted cell results in
cleavage of the sulfide or disulfide and release of the derivatives with an associated

increase in cytotoxicity.

Compounds of the present invention may be prepared by a variety of synthetic routes.
The reagents and starting materials are commercially available, or readily synthesized
by well-known techniques by one of ordinary skill in the art. Methods for synthesizing



have been descri bed (European Patent Application No.
06290379.4). In these prodrugs, the phenolic group of

wo b@salieyt at i ng portion of the nolecule is proP€riBd07/004172
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with a functionality that renders the drug stable
upon storage in acidic aqueoys solution, and confers
increased water solubility to the drug corrpared to an

unprotected anal og. 15 The protectin readi
cleptomygin derwawesag\agt)ﬁw Be i§ee an ”E)‘-HC%&’@‘ r}ulg.peates 9\‘ A present
Cf?l(/égﬁgélgt@ Wltﬁ‘?ﬁé’tﬁ@d%ﬂ&)njdqmlﬁ@ §a|§ﬂéfpﬂd5mg$n derdbativdseio cell binding

henol 1 ¢
pagenie seeh as a@tlgcgqleps@ rﬁr@ dggsriped d'htdﬁF% IH dn ﬁx&q‘%ﬂan Patent Application

b@é%o | FhosdPQnis KSRcatpSratiidrRréih bpheferedkcegi cal

pﬁB an tgﬁ%\,g \ﬁg% enhanced Wa?er sol ubi | fpty In order

to further enhance wat er solubility, an optional
p&C;HEHANAROGURS)| spacer can be 20 introduced into

the |inker between the indolyl subunit and the

c hrRa ¢ploxid agéﬁ&g@csmcthe aﬁotoa!cduoajugéheel acgording to thecpresent invention
i ntroducti &gcer 9es not alter the potency

oﬁ“etyf?ésodti’%ég 10%5’&5 Veég}?{feﬂea zi ng CC- 1065 anal ogs

that may be used in the cytotoxic conjugates of the
PIOTs 2085 |isvanpotent atblogioni aitibisich Gxvbatedr fraon fey a4tg broth  of

SRlaneas Harsield B8 SeRF o B A ot fy o an ar

25:0 usvamambancer |dn£gsr pachag® doxarukicin, mth@uﬁéat@rﬁg@) vincristine

6'@@5 E’ggégrgtﬁgglt 1?%2 g g% %9%2 3%3@%%35?@%1?)3?%&@%%!093 are

1 Qiskhdee@ 58U ) Patdit oS, 6,522 75&%@%@58@6@@5 a9d &P RA99.
nethotrexate daunor ubi ci n, doxorubicin, vincristine,

23 nyg géﬁcg P%teﬁgybﬁ@ haks ﬂa%l B%%rg@%lﬁe@wltﬁ s QN ERNG bttivity and its

S n an si n anal 0gs,
d ummrrydmgnramdAdmtemlahy@ Aotiviip. aThﬁ@g twel gictidtiast Tegidg jjyseparate parts

S?ﬁ'@fggt & |e8H@ L?sg ?.’he‘fjlélﬁ}/lé'tL r%oectﬁlw ik 2BhtirfeQrin M@E‘cyclopropapyr roloindole

con a resent inverition.
ThERdy subpunibbed medst|®m1M®mm$gid9®n the2uo pyRgingele subunits.
63 can also be linked to the anti body nol ecul es

< eélﬁ#]gglp (ool 6656%%55?1&%{{}’ at?rQEtNegéatUi‘é's%%Lﬁ §ytotdid€ tég@ﬁt |t has limitations

bum n Danor ubi ci n conmpou sh
asindiezrapéuiiedisef Admindsteatipn ef CCril085d0 nies faysef@ delayed epatotoxicity

09 L
e Sy

t oReyriolsisr epelit 1986 ofphtibiation XEIK: tH8- ¥t Thinthas splired efforts to

hy@&fe{%{g%hélgésagﬁéfeddj'n%? ke Qbia nx%}{ 't&ﬂﬂ@t @i tﬂesﬁ,@%s@r of simpler

I Ssease ch conprlseﬁ

t hmakpgsumodeied pn&@é@ﬁﬁd@s&mnrﬁesmb@ %ﬁp&ﬁf@ehﬂs k gleal. 1088, J.

| nmatb ‘%% 3 maceutl cally acceptable carrier.
one e [ ment s id pharmaceutical corrp05| t| on is

for the treatnment of cancer, including (but |
| i b ansther sjpries of analogs, the CPl moiety was replaced by a cyclopropabenzmdo e

(CBI) moiety (D.L. Boger et al., 1990, J. Org. Chem., 55: 5823-5833; D.L. Boger et al.,

1991, BioOrg. Med. Chem. Lett., 1: 115-120). These compounds maintain the high in
vitro potency of the parental drug, without causing delayed toxicity in mice. Like CC-
1065, these compounds are alkylating agents that bind to the minor groove of DNAina
covalent manner to cause cell death. However, clinical evaluation of the most
promising analogs, Adozelesin and Carzelesin, has led to disappointing results (B.F.
Foster ef al., 1996, Investigational New Drugs, 13: 321-326; 1. Wolff et al., 1996, Clin.
Cancer Res., 2: 1717-1723). These drugs display poor therapeutic effects because of
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10 the follow ng: carcinoma, including that of the

bl adder, breast, colon, kidney, liver, lung, ovary,
w@ansners2 stomach, cervix, thyroid and skin; POTIBOTEY4172

squanous cel |l carcinoma; hematopoietic tunors of

| ynphoi d | i neage, includings?euken a, acute

I yrrphocytl c leukem a, acute |ynphoblastic |eukem a,

ma,, T-cell | ynphoma, Burkitt's [|ynphoma

the'fﬂé%wﬁe@? Xt umors of myel oid |ineage, including

acute and chroni c 15 nyel ogenous | eukem as and
T}héawab@mxcteﬁmabye ok 66 H65tanatmgs cah beegseatlytimpeaved bygihanging the

lq WHB 5& ri b%ﬂ E‘Eﬁ)t{,@ t%%{égeaaﬁgwégqg qﬁé%ﬂ?b?@ft& QRBuitifY RG6wer toxicity

16 ebn-tdrgetad msmandwmusplbWasﬂ@mnlammcgny. brarder tarashigve this goal,
CthJ?JP%tggt gangnﬁﬁgsu r HQF\%‘EI%S r&l?rd@ U1§6§ y\ﬁﬁf‘? "Be;]'bﬂded&j'aBGnts that

ro I 8316 wannomna
sbadficaly tdrgetetsmoc bslisgiave rhegn dssttrlbed lﬁblS @wntﬁrﬁ)é%ﬁ @ik, 585.499;

VL) THREP o gt el PG BgoRitecht lotoncly in viro

dndrem:eptamahadrte’mmor setivitydndumanytueiod xerangrafg mogelsdariieg (R.V. J.

n cancers yet to be
(gﬁéﬁneertr%"e ?ég%f %%&%C@S%?E%Pessed predom nantly.
In a preferred enbodi nent, the- pharmaceuti cal
Renepths i rodrugs of COnE065 analogsi with ankangsd $ofubiiity eaqueous medium

I%é/@ ﬁé%g?ﬂtdegérlq%d nﬁ}ﬁﬁ%ea%h géﬁéi‘ﬁ céﬂéb&g ié!r%n a@zﬁg?ﬁﬂgra .In these
m@ugaﬂhe @hemilp(grqnqmgﬂbgﬂlqy tmg @gﬂ@moathq:mp@ﬁplg is protected with
{Ymﬂcﬁb%htyefﬁg? f@r@er&aﬂét &u%@é @pbﬁ ‘él‘cﬁé@@m Qéldlécééﬁﬁous solution,

I's expressed nd
mdmnfwameexeg‘ eﬂtatctrcsobémltmetoéhmdﬁ%cqrnparﬁﬁ i An eppgtecied analog.

'ﬂﬁg P@%@@?Péﬁgﬁ%nﬁ%w cléé?/eénlﬂt P/% éinﬁ%idl@j‘éal Mﬁo give the

conposi tion he invention

csesporing aelive AIve Imioe @rcuiﬂwa@%ﬁffﬂb%%@h‘f%@fi%o%%‘l 3¢ phenolic
édﬂ)@ﬂtﬁeﬁf Y tbg&@%]t@ﬂ Ugs é '@M‘Hﬁ‘l‘:obad a&érﬁélhlhbsphéﬂ% tda%efmate which

scl erosi s, di asease, ulcerative col

Rrssesdesi & chaigs it mbygolegichl PH and fhyis fzﬁkw*@@p% water solubility. In
&98PWhhﬁér%nhgﬁ@e°®éﬂe¥ b@luﬁﬁ?s&?&ﬂ)tﬂhﬁﬂpcﬂ)@fﬁ;@ér@@wdﬂ ePader can be

vascul1tis roni c focal encep

bull o
iptsogiurieg dntdl thenlinkepbetivean e lﬁé@lﬂrsahém #1d heciaaveile linkage such as
Qh%ﬁfﬁﬁi—:" éFb‘g@h‘Thé infrodRitiBH ro?ﬂu§spa%¥f‘8’6é%%t aflérthé patdlcy of the drug.

juveni rmat onmyositis, adult polynyositis, chronic
urticaria, WO 2008/047242 PCT/ | 82007/ 004

Metheds yfopi syntesizingr Q%065 analogpaihat adh &’Gnﬂﬁ%@/t"@)p@ﬁl gytotoxic

Ryt ofriﬁézJ F)Fé%léﬁﬂ |h¢/érﬁ|oﬁpélbﬁ@wﬂh @R foflysrjligatiag the analogs to
di Sease, ous nbr anopr ql i

@qlbhi@ﬁ@go@g@@pﬁ BHEHy as@mggdlegt grguggscgly r"&ri%?a"alﬁ’d}éﬁ 06290379.4
@ﬁ{oaa’%om!eﬁt @ﬂﬁé&i éra&éaffm‘ém refer&iide] aabau saeatsht dlok. 5,475,092,

ositio to other disorder uch
SRAbaTS, a0 §5PhERToNE GENOIS Fuhdh UindgPltion Nos.
1®h e6b5P8nd 10/965,463.anspl ant rejection, | ung transpl ant
rej ection, cardiac transplant rejection, and bone

BRHERbALALSP! ant rej ection; graft

Drugs such as methotrexate, daunorubicin, doxorubicin, vincristine, vinblastine,
melphalan, mitomycin C, chlorambucil, calicheamicin, tubulysin and tubulysin analogs,
duocarmycin and duocarmycin analogs, dolastatin and dolastatin analogs are also
suitable for the preparation of conjugates of the present invention. The drug molecules
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versus host disease; viral infections, such as nV
infection, HV infection, AIDS, etc.; and parasite

w0 pdosotizans, such as giardi asis, anopebiasis, PCT/IB2007/004172
schi stosom asis, and others as determ ned by one of
ordinary skill in the art. $§ The instant invention
provi des pharmaceutical conpositions conprising: a) an
eff?ct i ve anmount of an anti body, anti bady fé&grrent . or
caR A0 ke ta das antody Mmelegylessthroush pdpiermaediany fgirigsmolecule

sticip e Eaah Wibuiah! Do GsiBhadHEDERSrUbiSIH, coMidtRdseas B6scribed, for
i nert or si.ol ogi ca used . herein,

ph [ active. 15 As
SXERRlen it PEHRINE A5 ARIS mavitd besiestulcxiofanrgery
and all solvents, dispersion nedia, coatings,

THERAREUHIC cOVPOBITION f ungal agents, and the |ike that
are physiologically conpatible. Exanples of suitable

8 b, 4 gl sl B ot o <

l’dﬁexm_miiwgti\@l yiﬁendei' fr nfﬂ:han‘atna bl:ycgeetasﬁehiert laiJVI _Ieﬁtoim?uggl disexze in a
t her eof . .

ol BbleB s e i trerastbi e “eatve, mblit ohg Spgrnd of the

imeinjien carttb| s, pharmacelitioaliyc llccsptalde  carrigh elnc mmpoginbiodiment  said

RPAACH ook ARSI R PRl R s 0

the folldwingocdarainomagincuding that @f the! biaddgr,diveast, dolorytpidniey tiver, lung,

O&V;Mgé@%rﬁ%g & %afcﬁagemvl?:\@gﬁ%ﬁq ancgﬁ%p ?ﬁg@)@’%a%%&g'c%f(ocarcinoma;

hemetopmiatic aumtbrsrenf lyhnphoidoliiesige, dncluiig deukdmid, scutd laaphocytic

e 528 RirePBafes eReme” REp APBBharbi e B, punies

lyrhiehroapee ut hamatgroietic asnare cf Sayelgid flimeage, hiaclpdingi aautearand chronic

IR SR 5] Byl Rkt Wndtg i fienchyma orign,

incleding fibiosarntmiacand dabdomgoscamphreniitenrtymars; inofuding melanoma,

SETRD derdfobhrePYR, SRR RARRS Sha i s 7Bk Hhrar and

penipeiahereryousheystemt hiecludingr agteadytomaageetroblestama, glioma, and

SNBSS B el 25 B rosarome

rhaledopryosedERNg, ands seteosarcoma; (@fl) pther dumiors, Onclpdingeimelanoma,

S A S A SRR O8: BB or caror

teratncefsinoges, stnidmihertdangerpryet ti e (&BMined invebichI GIP38 is expressed

A2y 3 B ehBbarlE T ar Bl A SRRl of e
inveption aes tseq) fanving tleatnent dfEGEaNcenspeah @synan-idodgki's lymphoma,

T e e
|¢hﬂ<@l‘fﬁﬁ)hdg’@nistmyn!rbidttl?ew@nﬁa,pamteirweﬂqwsnéukemia,vas acutarlymphocytic
ICUREREA Sh ! Micld < DaNis| Sk sel VB othdr Ehtdls "\t 582 determined in

receptor,
which CD38 is expressed predominantly. In another embodiment, the pharmaceutical

composition of the invention can be used to treat autoimmune diseases, such as
systemic lupus erythematosus, rheumatoid arthritis, multiple sclerosis, Crohn’s
diasease, ulcerative colitis, gastritis, Hashimoto’s thyroiditis, ankylosing spondyiitis,
hepatitis C-associated cryoglobulinemic vasculitis, chronic focal encephalitis, bullous
pemphigoid, hemophilia A, membranoproliferative glomerulnephritis, Sjogren's
syndrome, adult and juvenile dermatomyositis, adult polymyositis, chronic urticaria,
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HER3 receptor, c-MET, and other receptor tyrosine
ki nases. In a preferred enbodinent, the further
WO h@sagrel i c agent i s an agent targeting cl ustBCHIB207/004172
differentiation (CD) antigens, including CD3, CD14, )
cb19, CD20, CD22, CD25, CD2§4 CD30, CD33, CD36, CDA40,
Ch44, CD52, CD55, CD59, CD56, CDrO, CDr9, CD80, 10
CD103, CD134, CD137, CD138, and CD152. In a refer%
PEBBA PiiaRt CinhAgSs IInadic ThrambaguoRaNc RyEHYa.; Bedomyelfis optica

Grhest hgyaRabidl ¢ BsedseTungueds! apempherNt - m'Ehﬂ)ranoprohferatlve
conpositigns of the i nvention may be in a vari

SjoperHionephElise ¢hiEeualayss SYNdrame) 8nd Agtims: '%@rﬁoﬁ@iﬁ"abodlmem

séﬂ%fﬁﬂhbébﬁ@él%%ﬁo@ﬁlﬂﬁ rel&tds td BheP H%Bﬂef@&dhoém&%ﬁ@&a graft
on _the i ntended node of adminis

r%]ﬁ%t}oggewthasa@'gpk kanspisnt re;%pe,alwebﬁ@p%qlgrgdejfgtlon lung transplant

r6jEEHAS ichidM trahsplart lcfm')f andPohd) metab| tearplant rejection; graft
|nfu5|bI§§solut|ons

referr
VEERHE Hiost Aigeassn vire! iptections Uhie R eéng\(/j 'nq?ﬁqwavg%aéectlon AIDS, etc.

ah@ tpbﬁdﬁté Wé@tfons | diich AR |JidroiasIe AAmocliskis; WehisRRUMjasis| Andiothers as
he conpositions of the

preferr di n

PH%@HPP%W ? rﬁ?@@@ﬂ@ﬂaﬁntravenously as a bol us
or by continuous infusion over a period of tinme. In
Thedtistant inveatier pedideshhsalinaestitical baypasitions _p@ptising:by

i ntranmuscul ar, subcutaneous, 20 intra-articul ar,

n ynovi-al . in

4T SR e 51 TRl ROD BRI gy et o
as wehé pmsestystention, ander apeutic effects. Sterile
corrposi tions for parenteral administration can be
P EE oo RERNAR e chfr, Bt {5 ke 1B i clogicaly
i nvergctiven in the required amount in the appropriate
sol vent, foI | oned by sterilization by mcrofiltration.

€

Savsl%ﬁieﬁéﬂe aﬁr{hg&’%ﬁk?'g%ggé FI@ Wergd’el)?elrﬁggs YRy 8hd all solvents,
dgqpyte@qlbmed@, h:gﬁtmgs antibactesial ape an’afyng@agea’g and the like that are
&?@b?ﬁ%‘lfﬂo%ﬁﬁﬁ? énﬁblé@ﬁy sﬁﬁﬁé 'carriePs VUllhEntQGand/or excipients

eto i'sot oni Cc S, such as sugars,

Iw%p@%@blr@orecﬁf w@ai@m, pafine mh@sp eubefe'ﬁad %%ﬁ%o@@ttméﬁ glycerol,
IRERE m'llké05§ WY 2@ RfherRdibd l'ﬂeré‘éﬂ uN’taH"Fa?ly dddes, it will be

particul ar ting, 1sotoni zing,
p@(ﬁfg@@ies,ﬁongcluzaﬁjlsgtoam adentsn guetyas segarst palye cghglg or sodium chloride
iy Qﬁ@% ften.! G PQI"EEL‘?IQF %I@\/arﬁd&a%p?%sr g? 'sﬁfPaB?@Béaﬁfb? Qn@ﬁ‘de

repared in the form of nposi ti o
qoRo'FeoBehale bytiered saline, tirk~17. frecoptainiag of nolseasiainieg about 1

&tk fo 95 nyahi hgﬁuaﬁ‘ "s?lluﬂi Sfﬁhﬁﬁm 2)56.8% ééﬁng‘%@' oo My/v [e¥Rlium chioride

ant | body, "anti ragnent or antibody conjugate of

(Naehprasser?) Sk B dﬁtrm ang WYb@'S@rC@majﬂ an antioxidant such as

3B EnMhS hAd 8 StabfiRing gkt SRARSIWdeA®, f or or al
adm ni strati on, tabl ets, pills, W 2008/ 047242

PCT/ 1 B2007/ 004172 66 ovvders f( el ati ne capsul e
Thg oeatresitions @qrgwup@éalﬁ%yorg@m@s g%heq theqaﬁ@gt@ agent as necessary for

tkO BRAR UK Qﬁb%rdertlf&'lga%é%Q PrasadiyeHe éﬁ%ﬁ?' é‘r&nbb@y t3@ment or
invention is mxed Wth one or nore inert [ uents,

antibody conjugate of the present invention, and the supplementary active compound
will have complementary activities, that do not adversely affect each other. In a
preferred embodiment, the further therapeutic agent is an antagonist of epidermal-
growth factor (EGF), fibroblast-growth factor (FGF), hepatocyte growth factor (HGF),

tissue factor (TF), protein C, protein S, platelet-derived growth factor (PDGF),
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such as starch, cellul ose, sucrose, |actose or silica,
under an argon stream These conpositions may al so

W@ 9piR4e2 subst ances ot her than diluents, for BPXEBME/004172
one or 5 nore |ubricants such as nmagnesi um stearate or
talc, a coloring, a coatingegsugar- coated tablet) or
a glaze. As liquid conpositions for ora

adm ni stration, there may be har naceut,i cal. |

heeeskfit AMAEORBOBStBating @i%%lﬂs(f@??g o ARk QPﬁ‘Slﬁ‘f%%W‘h factor
(‘@I?ﬁF)?'dir@nf i§nt§gtmwlﬁzicﬂiiar@c'tapsugr for eﬁj?ddﬂﬂﬁt—@owtl}:?cm (BEFRribroblast-
et nanol , cerol, vegetab)e,_0|l S para n, ol .
ofeB daair BEiEb SepHOREE R ko1 6 R dBeB (e Protein C.
ptwr’][ein gli blﬁ@l@tﬁermﬂ _gﬁjvaﬁ’ﬁha?wg?l?GHp,heréguﬁgl maicrcgpquage-stimulating

1 C 1 ng, avoril n or, a Zl n UCt S

rided PR aashler ey iaCardth afier RGP g AER2 receptor
HERS treegitoent-MET tahe other eraabptoadiyrosirst rididses. Used; preferred

ST SR BEESR,  H el SRl by o

differ@fiation (CD) attigers, iscldihg DS, CD34) 6Ddeneb20, CH22; CD25, CD28,

55 o2, Ao Wl SrE RS, B 0388 cPRERAIAY como

CIvD3S On 184} CDa3beChN 88t st CTHERARE JfteferidaT eiobSdi@ent e further
theraBesoPD o A el et 8 FEgoriR B BBt %7

a patient in need thereof an antibody which binds said
TeE3&omaitiond of thebinesntion lidyl be an @ @DRBY of &rmsbhyrhese include for

| Al . . ! f
ei%ﬁ'f%&oauzds ,segﬁ??lggggé %ﬁléogﬁ%%ﬁpé?grg%, 8%@?%‘?@"@ form depends on
theriptendede mane b edinimistration rand nthgrapeutis @gplication. Typical preferred
t ti | i Lan. ' .
SRESREHLEAEP s LB 4 LTt e o
ddnenisizdtionor isc ytanerdsiat (@] uiptiaesnouber wbramascular,  infraperinoneal,

i S n f j ' ' :
5 TR, ) S IR Bl 2 r
admvieisterexhinfraeenosiely dscar bolbie ot by somtimupus fnfgsion over a period of time.
DGR USSR, A8 8 AT BT bl 838y oo,
iemdpadiciant jntrasynavfal, irtiatyherakepasiumeral, batesional, oats perilesional
|, SGl i Gh et nti body,
SRS B30C MG & yBF s YR e TETaRRE oRRaRT PO
invention, is used for the treatnent of a ) _
$igplerqonplositiensafor perenteralatisinisiationaamie prepared ky incorporating the
%?%ﬂfbod# El%gmeﬁprogeéntibéd)ﬁg{tiﬂgﬁ%:of A8 prBsent invention in the

par’ r, the“cancer Is a i c cancer. o
ragdicacdamgunt, intthe apprapriatecasiveshifoliowed da stediization by weicrofiltration.

AUEOR S e 60 (SRR PRSI0 sl

a varil e
dexjrose @lyner o ouisred 2rd thelike, peaet 28 gombinatiorsthereof. In many cases,

igg’g‘g@},\%@%ﬁ%ﬁ?&b?@% ;/sdtc?}{l?é/ é?érl?% uskjgﬁtas Qligdraep N Actstls, or sodiurn
chloride in the composition.” These compositions may also contain adjuvants, in
particular wetting, isotoniéing, emulsifying, dispersing and stabilizing agents. Sterile
compositions for parenteral administration may also be prepared in the form of sterile
solid compositions which may be dissolved at the time of use in sterile water or any

other injectable sterile medium.

The antibody, antibody fragment or antibody conjugate of the present invention may
also be orally administered. As solid compositions for oral administration, tablets, pills,
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ovary, pancreas, stomach, cervix, thyroid and skin;
i ncl udi ng squanous cell carcinoma ; henatopoietic

wao eowsig2¢f | ynphoi d |i neage, including | eukem BCT/ER2007004172
| ynphocytic |eukem a, acute |ynphoblastic |eukem a,
B-cell |ynphoma, T-cell |ynpfoma, Burkitt's 5 | ynphoma
; hemat opoietic tunors of nyeloid Ilneage i ncl udi ng

acyte and. chronic | ogenous euke
DB dPOEYTE tarmubR oTACHEY Tharaulss Miadsisrgint these gerpositons,
tﬁeﬂ@étlvd urrwecfmhra@s@ﬂmrfa tienidvertiah @lpmv@a @\ﬂnhcmm‘qr nadrb drrert diluents,

ShT e crAlbloas. Moo ool BlGh ginishan sraqp g These
cbm@ogedsﬁsr by 2 cd?ﬁ(ﬁris@f‘&lb@{anﬁﬁ othes tlfQﬁSdlﬁlEhtsL furl axeimpie one or

ast ' Oﬁ)ﬂ%@ﬁga éucﬁ%ﬁ%?@al\q?%t lﬁgnggﬁgm r ’tglp1 alcl‘,??orlr\gclauac?%lag (sugar-

cbétl@ﬁ@@tﬂétgtamgmzé_habdorryoscararra and osteosarcomm; and
ot her tunors, |nclud|ng mel anoma, xer oder ma

’%ﬁ‘? Cg&?rgﬁn%%ker otrgcﬁ' It iﬂ%ﬂgf& ?F%r%oﬂgyangk’%ﬁgharmaceutlcally

aceayitaisle soddtions, Isasmmswnm eadilsionsweyoipsCBB@ ¢ligirs containing inert

@ﬁ(%r_tgs&%ﬁl_as R t%?k%ﬁ\ghﬁlaélp%[cﬂ' 3@5%%%' %llé\"ﬂ'rlggrlvz\aﬁlnw%l These

oGBP8sitisne xpaye ssmpriseasdbsiaems othac dnan dverts for example wetting,

S o vt o eadpi i eBRART 21 “Conposi 1 on

of the invention can be used to treat aut oi nmune
Thesdasee depaneodn the depired ffect] thp ultirationyof Henfseatmgst and the route of

Jghﬁhﬁ&i‘?ét%%sgal ‘3%{/ b} geﬁ@’r%ﬁ)) Pifedst %%Q%h& 1086 ‘P@‘P% day orally for

asease I's, gastr
anh aelolt dwitt ynltadqgasosanw@ ;ﬁ@miy1 |mg do ReQamgt pfs active substance.

lﬁ Og%%ﬁ&g'n@ég% fé?tv:v]li %8 nﬂ ﬂhBeJeB#p&WYé%gééa@bSd F?%HFQB'&A’fhe age,
wrighiread epy othier factars see«gﬂlmtnéh@swmw ?cp be geatgfogren' s
syndrone, adult and juvenile dermatonyositis, adult

RERAVESTIC ﬁlEgFIUﬁ‘b@“ wsgicaria, primry biliary

cirrhosis, I opat hi ¢ t hronbocyt openi ¢ pur pura
neuronyelitis optica, Gaves' dysthyroid disea
IpAncEes embegimansi the Rresant dneplion Pruideg;a method or killng a CD38"

c@h%eédhhlﬁ"e@ﬁhg 'té hspatghﬂfn%eegtthéﬂé‘éﬁa@%nﬁww \WIER btidd said CD38

F%ip 3blet P 6 SAHEERPE o3 P RRABISSi, AEIGHa AP TP AT o he type of

NBONES arlibSdy! frah&Rs) &ft%/to@)ki@ BofiGgdted @f thetihvghiiBh aﬂhby be used
rejection, Liver transplant rejection, lung trans

| a
th%rjagetgchuy &be ginyention, étp@pplaqw qsejtt&tqsgn of aﬂa:l Qgﬁg monoclonal

dARbOAINS tffa@ﬁ%ﬁlsﬁﬂérebﬁlo? ejtbRtic cﬂh%@éte& BReTEST d30Rédicaments.
di sease; ‘viral inf ectl ons such as nV infection, HYV

i nfec Al DS, etc. arasite infecti
b Guelaog) extacitae s SaRsBRe Bn Lo SRETEOE hT SRRloXEgapiuates of

thé Er%gu@s?rd@tsea fﬂtrgﬁ&trbé{tn@hteopé hy;fatrr&brtaratwé lgisbtder r tifl@mmatory
r I M e resen N ntion provi

Frecivn e POTTALS MBS TiramareRal N gr GelFEgPEad SEdopimen, one of

tﬁ@@hhﬁﬁéé&lﬁc:ﬂ CU@SﬂfdoSitlﬁﬂs @%Io@éd iahgvé, adrgeivhical dcﬁltalm an antibody,

t econtaln t ar get, c with, an eff

fregmetih o fﬁ‘n‘ﬂ% giheagtinmhis Qﬁedg {hggrg?tment of a
mﬁl‘ﬂd@%retl\m‘ diédréer in a mammal, In one embodiment, the disorder is a cancer.

In particular, the cancer is a metastatic cancer.

Accordingly, the pharmaceutical compositions of the invention are useful in the
treatment or prevention of a variety of cancers, including (but not limited to) the
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35 present invention, or an antibody, antibody

fragnment or a therapeutic agent conprising WO
wWQQO®8hOrFL242 PCT/ 1 B2007/ 004172 68 a cyt ot oxi CPCT/IB2007/004172

conjugate, either alone or in conbination with other

cytotoxic or therapeutic agents. In a preferred

enbodi nent, the further therapeutic agent is an

ant agoni st of epidermal -growmh factor (EG- . .

Tl owirgs | CREHNSRZ P Ui T Qreeplacien 4 t%o'én'dﬂséfrﬁy, liver, lung,

d‘é/é@t, Féndréﬁ?)storﬁécﬁ?b@v&%?@d anid-3kin; AR Eh @ s§uanpoLet ﬁill_n;arcinoma

, u

 heTRIBRAGE: LTI LV RBR JNeRdeNeShG reuearia BFLte lmbhocyti
I&ﬂ@ﬂiiél@étdu@é ]Lynwh@w@gtid‘ I%Q"(@ﬁia( Bﬁgmlglym{ﬁmorﬁé; aGEélamhsmapBurkitt's
a receptor r epjdermal -gro actor | 3 ,
PRI steuatoRete; BETE o Fygod HBRaSSCPPLaRY e and chronic
rﬁ%!égfb’noﬁé"@—th(emidsséi&plfoﬁfyb% cTlelkemia| @ingdrs of meseatitintal origin,
.S, 4) ahgl et -derived %};} wt h Tact %{GNEPDGFA hegl_gca_fu.l N el
incleding Hapsarcemagnd aO'BV‘EﬁC@F%? Hier tyhots, g melanoma,
sehfdrhg | fetrhtogaeinbmal aelibldsidntdand i giomagd iturgord CofHRBZcentral and
receptor, HER3 receptor, c-MET, and other jeceptor . q
ReyIPRePhd 96/ PHs S¥SISTn RCIUERGY BFiFQs oMo AP HHRRESIOige. glioma, an
schivbvedmddier aprors i CcoRganbsdrith@nalageniging ar geluding  fibrosarcoma,
s LR T T
@E&%rm@é%%gﬁ%ﬂq,gl?ﬁ%g?%ﬁBmaf%ﬂinoﬁ?%{ﬁﬁﬁlﬁcnﬂ@?&ncer and
- : an : a

t&%ﬁ%ﬁ%‘!ﬂ“@rﬁ&@%ﬁ@!"c‘%rﬁéﬁ% I%%D%ég{éml'ﬁeq AR #@ Is expressed.
l?;ﬁ%ﬂrfabiystl? c?mwtidﬂ Bllb-m?BUI Mf‘/‘lh BFCILI[ITAIJIlhOTIT?d,uAllﬂLpl:lmaﬁlgE,Hr.CML, in

ad for inhibiti e gro of , sel ected ce .
WU FRBOR S Rlentath p et daicerd Vel pg et e opas is
axprassedpredoatndrily einnanctherfenibddimentgthevsaimeesutisal composition of
o jeritel Mep 2t ilhel Preds SloromEe (RSP, Sftn,as, sygieic upus
apitiematbsas,Nntheumetdid aethtifis, mintibla esclevosis, @robhBr diaseasepmperative

iod pf. tine. 20, . ' it ingk :
Bt drshivs: B imPGis BTG Alloiarind R il Fassodtates
dryegieipliinerici vasculitis,eclsanie fauat ercephalitisp bdioustpeniphidoid, hemophilia
A Rl P SeheE Tt SRR SappBoRey e s
deompisneyokitis, cadults palychypsitis;emhronic urticaria, primary biliary cirrhosis,
8o biedBrenPosyRe¢ BORARS refiorbkis SREhr Gpves Qustiioio disease,
idleus egemahigaidt s nidnairantiprolifératvepr gioaetulomephitiget Churg- Strauss
' ; il ' 5. , o
SR s g, bR, S BB mutge, spvosion
relateso tasthexr disodarti sychdatserfon eeample, @naft agjeotiatisnaaugh as renal
[ in. th d | f .clinical ' | .

bt Bisb0d ¢ Tlss, PR Sreep R B it Saléine cardac
tresnsplant pEjeadipn,t andbbdre wgoow ttanaplapt mejEction;ograft vecsusdest disease;
BB, S e PRI oo S e e s,
sauch @sagjandi@sis; amoebiasis, schistosomiasis, and others as determined by one of
ordinary skill in the art.

Similarly, the present invention provides a method for inhibiting the growth of selected
cell populations comprising contacting target cells, or tissue containing target cells, with
an effective amount of an antibody, antibody fragment or antibody conjugate of the
present invention, or an antibody, antibody fragment or a therapeutic agent comprising
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al | ogenei ¢ bone marrow or tissue prior to transpl ant

in order to prevent graft versus host disease (GvHD).
wde@anseat can be carried out as foll ows. BonePCEIB20047/004172

is harvested fromthe patient or other individual and

then incubated in nmedi um cagg ai ni ng WO 2008/ 047242

PCT/ | B2007/ 004172 69 serumto which is added the

o SRR o A B0 OB S R S P
a@&ﬁ@tlnf@ ptéi’éﬂ’éd a;gqbam@ht 3ﬂ&furt'ﬁ|§e thepaeLitic cgedi Isi amantabonist of
ncentratjop an uba
BRI PR e dOtplaB AN drtioh AP BRI PRpetpe growth
fdche (MIGF), féduer fgbta;e YRy, lthdSteihhe btein rmrplawestpebilxsegs?mmm factor
medi um con eturned to
(PR ahe s raqioP AP GODIF NG GUBIAN {SFS n GARpUlar endothell
groRitih Q;d:tor (VBGE),rop laﬁ&hﬁrgoast sitereeeptbefop apluemalmmmh\fmsor (EGF),
r as ourse,o0
iSBRSHEh DA (St NeRaots SIav FasT o BlGie sy, fecter (TP
ptdateim @f prba!irv estplaiélet-d!wwerarnghafadtor QPIDFE%I lesregdlint Ineacrophage-
rea etreat mar.row.  ce re s . ,
SHhEBHR PiStePoePhiar Beitar SRfgRelaL diavh Alstr QECH. inciuang
Hﬁﬂm ﬂ&ﬂ%ptor HERBOfecebtbnl@glEJi randi othet seeptdnety@sinebkidgses. In a
ti bo agne .
BB S SR IS AR, g st o
dﬁferambm_in (CB) atrilmgénsaﬂrmltldldz‘rg eb?f OD_14,S£E||919 ,1CD30, &R @D25, CD28,
nde t 0
CEPBORST LR Coup XA ERed 2! BB, BLRROERI, Ebro. coco
OD)II@BLJ@E:IGQ GD&SZ}i ORMaveeld D152, 1d amrefesreﬂsembndiment, the further
R L e L R vy
serum al bum n can be added. Dosages will be 10 pg to
The onethogh éor inbitiitingitiss geowitioof selevted (el pgpulatiorisoGambe tppacticed in

o PR g 8, M8 b PREE bt oo o
of arcgh Q‘ecmasmgr@llwcabmﬁj ngusnng&ﬂ'leejeatmofra mblys!ngfa cell and inducing
obf] ST Metndr P ShEPbr AR BRI 1 0 [ ool ve

ment on a  wee ic clinical
Egrotocols_, with regard to route of admnistration, 20 _
REplssaitin vitrgi usee maludedigsdgests of iaptpiogogs done daairayeprior to their

VSFUAERB PB4  fhdad o firh oBs mes
ohhenehmarrew peior trts trangplaniatignimerdento kilheorpaienttT eslls @a prevent
?éﬂs\?erg’t?s h@ﬁ%lstegséj%ﬁﬂb%%megﬁ & c@llocluﬁgﬂe%% &%QGH B)i cells

eamnt mrdieégedz garigmts thet dnoetrmprass Ahetamgas @ntigendor & kil weriants that

%(&%sgg &dsirdf 2 ﬁgg@,iln a tissue or in cells derived

ron1t e tiss n a preferred enbodi nent, the tissue

Is a diseased tissue. In a preferred embodi ment of
Thasopditionsaof noRecliicaldq vitrpdisg areiradiygetarmpineph by one of aiginary skill
il the@rt, Preferred enbodi ment of the nethod, a tissue or
a biopsy thereof is first excised froma

Examples of clinical ex vivo use are to remove tumor cells or lymphoid celis from bone
marrow prior to autologous transplantation in cancer treatment or in treatment of
autoimmune disease, or to remove T cells and other lymphoid cells from autologous or
allogeneic bone marrow or tissue prior to transplant in order to prevent graft versus
host disease (GVHD). Treatment can be carried out as follows. Bone marrow is
harvested from the patient or other individual and then incubated in medium containing
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patient, and the levels of CD38 in the tissue or

bi opsy can then be determned in an 30 i mmunoassay
wowaok/0s12¢2 ant i bodi es or anti body fragnments of PEEIB2007/004172

invention. In another preferred enbodinent, the |evel

of CD38 is determ ned on a gmnple of a tissue or

bi opsy thereof, which can be frozen or fixed. The sane

t hod can b ¢ th tjes of
sHhb GBS eatiRs e Brofic ddint B e el Ricbhfilratigps rane
froinsaboael ® wiveto 1 piafor aBouLB0. mMﬁe%SG&bGétE@éu’a’ours at about 37°C. The

ove: descr.i be

07/004172 .70 The
ol FOBATRTS B Saeoiatr, A0 IR Ff BOUGioBe - Taors Hig,readily
dsteaniaed gﬁ dre difaordlnart'yCMfm_rthe\dﬂtemﬂerl|ﬁcbbatloavtab bohe GRBBW cells
sai ati.ent i

(ot bRt EipBR oo BRTREN oot helfing B 48 musion
acd:wdmg\kln\the mdwh heetioedse rim mumbmnbﬁ whereirtbe matipntessveives other

8 e [ eS8

b 0 B A B e BlerbotBrrapl 8 Rlgopl fAeRABR between
tHfer mgamahha‘vem ofithiei nbarcyw andrginfgsiore of the trehtedmeds, ding treated marrow
oh AR S5 B gl B Pl b e

IS expr essed, and other cancers yet to be determ ned

Fon clitica fin oDBsUsE; th @nébadyd the eplitoperzinding antibedypiragreent, or the
cHBURE Sl bF fe BUMORST 1] 5SS GRS R Rested for
stehiily el fohendadexén fevelshExanmples beslifadle pretocpls of clotaxicodonjugate

agﬁéﬁ%tgﬁgﬁﬁ!’éﬁ% ﬁ)ﬁg\g “(]%rttg%?es Ar@ #U ﬁfv%e[l]( oPH%%kéTEQEm v. bolus
egeh weelptinius desesiamgivey ineGeiat 1Qi} m!aofrmrmlal $aj|ne ta\whishole 10 ml

of Wun‘%' h2GE0R Sibbfirft!caR @{)%g&?dD#)&g\é@'\ﬁm 4@ g@?@;‘f@ mg per

ant'i bodres or epitope- ments t her _
aglaninisifagioariet ( rtaogeaofsmq kg to ‘smﬂ@omeédiaw Mrie iprejerablyatiesages will

raector o) fo RGP Wb B, HosBRed oS REm, 1 mo to 20 mo.
Aiﬂ@djolmfweei@ gfutyp@tment stherepadiante daro coniimiet tor eateivi| treatmpet on a
\A%%Slzg E%sll% e?‘ﬁ@&h@ NelitcSP pri6edid e\ﬁltﬂ( ' rtegard €t route O BP rddfdlﬁ]&ration

totoxic "conjugate an nstructi ons
ex¢ipienisediifentsy doque@t tves ect@ngcajgl@a deteaninkd by iong opprdinary skill in

tlﬁ?‘%r‘c & Heiin@d) Gibtior WaEShts, The I nstructions may i nclude

ections for using the cytotoxic conjugates in
vitro, in vivo or ex vivo. Typically, the kit wll
DIAGNOS Wenpart ment contai ning the cytotoxic conjugate.
The cytotoxic conjugate may be in a lyophilized form

Thi @htisbdiey on an‘ﬁbo@ ﬁi‘%mélﬂé Bt MEBNEARGR cart A1s8BbM8ed to detect CD38
included in a kit kit may al so contain additio

ina biplegical sawaledn (viroe iprviver Ireéne prabadimeot ﬂa%@&ﬂ—?@éa a@Hbodles
of MR ihVstibH Gd Q8 foNdetérthile the 18VEE dbf &D3BAR Il tis88E or in cells derived
frcsar%l %JhteI 8snsue. In a preferred embodiment, the tissue is a diseased tissue. In a
preferred embodiment of the method, the tissue is a tumor or a biopsy thereof. In a
preferred embodiment of the method, a tissue or a biopsy thereof is first excised from a
patient, and the levels of CD38 in the tissue or biopsy can then be determined in an
immunoassay with the antibodies or antibody fragments of the invention. In another
preferred embodiment, the level of CD38 is determined on a sample of a tissue or
biopsy thereof, which can be frozen or fixed. The same method can be used to
determine other properties of the CD38 protein, such as its cell surface levels, or its
cellular localization.
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for reconstituting a | yophilized powder, additional

agents for conbining wwth the cytotoxic conjugate
wW@rGi0s/0412¢2 adm ni stering to a patient, and tool BCT/IB607/004172

aid in admnistering the conjugate to a patient.

EXAMPLES 30 The invention 3¢ now described by

reference to the foll ow ng exanpl es, which are

illustrative only, and are not i nt ended t o Limt

th
The beierdasetlosst MelHoc\ieN K50Eeq 49 SIRBNBRSTA ICBDERS 1 GEWBIRS! known to
or duspERHRS Rave NREACrCWRSrefhe O 68 CBRE-Méhstfdd if.sall patient is

re-B cell Tine derived froma Balb/c e
cg(@pqafegtww that) ofga; normai reflegence sibjegisal &g args§a&g/l ng/e%od can then

bEXREE TS HQ@rrﬁmE'v@%tl‘néﬁ‘\é‘v‘{unﬂfr dXpreRBed OBBs\Whieh us@dsiigyest that the

I mmuni zati1 on of Bal b/c VAF m ce,

tumes i eseendsyell t%"fﬁﬁ’ﬁm%*df‘"w e aam%%sﬁm@@dy fragments or antibody

c&%&a@@f%%r@&&@&eﬁ@oﬁ@r&f@rra@y RB UGROoLIed NHZ BL)I\HM{SB CLL,
ﬁ Standard i nmuni zation ﬁrot col s used %s % Niors vet

b TCH AL Gl Hle @ GMle Thrpic IS EPESEE. ARG cancers y

t¢18S Betefmif8d irdgich BDBS islayvediel praiontharglysacri ficed for
hybri doma generation. The spleen fromthe nouse was

ol | ect ed .accar di to standard ani ma cals .
16 PR OO el HbEf FRBRES or | Qonpegi oBfBoBRE, Shumanized
aftisddRssC ofd @pﬁdﬂeglﬁﬁdlh@ fﬁrgmmls theredif lmlgétearedurthmljlapeed; ifamuse in
in RPM - 640rrE|mTe en,ce . were t. .
RO SRS AT, BT RGP BRI PG g radiolabel.
adRilokdbhorb, aEhrdﬁQﬁphbm{ aftimading 2§61%,or & métahiomol , 123:

1548- 1550) by usi ng pol yet hyl ene gl ycol - 1500 ( Roche

83 h%%éfbbdégﬁ%%% Fsﬁlg%%)gé l%d"‘@%\?@%bﬁ%ﬁféﬁ%@&&? ainfi’bodies or epitope-
bh}dh@(faa'grﬂiemmrmmoim edministéneditdiarsub{adAsyspesiegmd having a cancer
a | ected _for

F PR Rave e O an frisa Bl Sglsess Saie sisbyton offge ebe
withof the blly sfithp salsieclris measureg ol inoaitorddC (5% C02) . After
5 days of incubation, 100 gL of culture supernatant

re renoved fromeach well and replaced with 100 L of

M - 1640 medi um contai ni ng hypoxant hi ne-t hym di ne

(HT) supplement (Sigma H0137). Incubation at 20 37C
TevpEsedt inventameisouingluges i kitshyaig: cemprisingnasdegsribed cytotoxic

croﬁ é(tef 4hd. |ﬁ§ﬂdcﬁgﬁ¥fogﬁfer G&NS e 888@?([0 50?12{%‘;5{&1‘6?%“!&5 of particular

I zation an ridoma pro tron c al so
O@B éy:peS4 st mairu@lomm inelads dirrstionsfoy using i@ AolgKig conjugates in

So Met hods in Enzynol ogy, Vol. 121,
V\{Wﬁ%\ﬂocéem cacf Techni ques, Part |"; Academ c Press

Florida) and E. Harlow and D. Lane ("Anti bodies:
Tyaisalat e kitvwillubave aosnpagiment cpptaiing A axtoRyic conjugate The

WRRSEAEM Vg RS beNRWY 1Y8FHAlIzed form, liquid form, or other form amendable
to being included in a kit. The kit may also contain additional elements needed to
practice the method described on the instructions in the kit, such a sterilized solution
for reconstituting a lyophilized powder, additional agents for combining with the
cytotoxic conjugate prior to administering to a patient, and tools that aid in
administering the conjugate to a patient.

EXAMPLES

The invention is now described by reference to the following examples, which are
ilustrative only, and are not intended to limit the present invention.
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WO 2008/ 047242 PCT/1B2007/ 004172 72 By fluorescence
activated cell sorting (FACS) using a Becton D ckinson

wOo-2@8Cxi2ubur  or a FACSArray machi ne, cul ture PCT/IB2007/004172

supernatants fromthe hybridoma were screened (with

FI TC or PE-conjugated anti-fpuse |1gG antiserum for
secretion of nouse nonoclonal antibodies that bind to

t he CD38-expressing 300-19 cells, but not to the 5

Exarwle 4| 300-19 cells. The hybridona clones that

tested positive were subcloned, and the isotype of

MARHE CTETy fitiBedignt | - CD38 anti body was identified using
commercial 1sotyping reagents (Roche 1493027). A

total of 29 antibodies that were positive for CD38

300+19i culls v pee-Buell fline didniyedPfrotrea rBafb/o maBse Vb iat Regh agb I 1985,
using a standard protocol and then characterized

Natureh817: 363-3563 ngialsy 2xRiessing @ lnibhaievet ef haratin @D38f were used for
anti-CD38 anti bodi es FACS hi stograns denonstrating the
immuedizatiorodf Balbic- ZRBanizat Minedwvere, sid88BbBoushB 8@BLGized with about
38SB19, 38SB30, 38SB31, and 38SB39 to CD38-expressing

5300% TD38edrpsessimgd 300 9abslisnper afousiendiveny 268 tweeks by standard
parental 300-19 cells are shown in FIG 1. 38SB13, 15
iRBBBEAlior8AeREs|s BREBEEAMnASBEeh, Iror TBE 8BB®INxad inicel we(el boosted
nM was incubated for 3 h with either CD38-expressing
vB0-andtheeldose cof &hifgepatiees aday80befo® belnigs séaifizec o5 hybridoma
cells per sanple) in 100 gL ice-cold RPM-1640 nedi um
geoppitieneTesgplegn froattheomnude yeaatcollasted accortieg o tstandard animal
cells were pelleted, washed, and incubated for 1 h on
pretecals Bhd MISE@rogh petyaen dwg starila ritdstedbmintodcgpic afidedh tedgbtain a
(Jackson Laboratory, 100 L, 6 gg/nL in 20 cold

siiRié calbsi@penmsitruim Righd pll @4femedidmuThe spen celimwvergaqeglleted, washed,
serum. The cells were pelleted again, washed,
andsfused mith dnurine2 0¥elonsf PERE3AaM653 nellsg(JL9 Kearney et al. 1979, J
f or mal dehyde, and anal yzed usi ng a FACSCal i bur fl ow
Ioynunebt128: 154811850)1 bguesing polyetfsiene (ool BHXX (Rashe B, 641). The
The FACS hi stograns of CD38-expressing 300-19 cells o
fusrslibealied weire h regsBedded 2ip FRYBLEEGABsSHaction3gesiam  containing
38SB31, or 38SB39 showed a strong fluorescence shift, '
hypexanthice-aminopteringhymidinedbiATe {Bignai r§262)end seledeshfor growth in
(cells incubated only with FITC WO 2008/ 047242

eavll BRadtomed kuture7@ates (CogungzGostgo 96 00- poakeell suspension
| gG antibody) (FIG 1). Also, no significant

Jelr wallpacENCa 5% CORY). Ates Sdgdye aif rsbupbiton, 180 et afl cuBG@-sliPernatant
cells were incubated with any of these anti bodies.

wairg1 fefove® Stonh SeabRT WelPRinai reprhcul ettt Meo PESiof i RPMI-1640 medium
control anti-CD38 anti body,

containing hypoxanthine-thymidine (HT) supplement (Sigma H-0137). Incubation at
37°C (5% CO2) was continued until hydridoma clones were ready for antibody
screening. Other techniques of immunization and hybridoma production can also be
used, including those described in J. Langone and H. Vunakis (Eds., Methods in
Enzymology, Vol. 121, “Immunochemical Techniques, Part I'; Academic Press,

Florida) and E. Harlow and D. Lane (“Antibodies: A Laboratory Manual’;1988; Cold

Spring Harbor Laboratory Press, New York).
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AT13/5 (Serotec, MCA1019) was used. 5 A strong
fluorescence shift was al so observed when Ranpbs (ATCC

WERWSA526) | ynphona cells were incubated w t hPGBBRO®/004172

38SB18, 38SB19, 38SB30, 38SB31, or 38SB39 (FIG 1).
The val ues for the apparent7ai ssociation constants
(KD) of 38SB13, 38SB18, 38SB19, 38SB30, 38SB31, and

B??@%ﬁa&fé&%?é&%@ b (GAESE H%ﬁh'ﬁ“&%@ c%%%bﬁg%ca"bw
of BeEANSATB Y RS e A BaYPRERS DR s ook, ol Efesned
ﬁﬁﬁmﬁw oro P@%Mga d\llghtli‘-ﬁ}saugéelg%s ﬁf seéwa\'\? §or8§&<l£’[ﬁ[&4 of mouse
<anBGal ATbes T b e pes-SRySsBE 8013 pg chut g to the
38S S 38
pg;sﬁnﬂ%agaﬁ e g@gj@%g@gg@es%a@@a S e Lo, o
B B
ok e MR b ¢ conmaa
B 5 4Bk okl 35 zg%%gﬁa@%g@a%e%ﬁve
igeobistrBemeinRbTS Gh iR Eﬂ%?@h?wﬁﬁé}?@ﬂ u%’;ﬁ standard
ehloet e BT Shaelire R et Ge of tho cel I menbr anc
e intact cells. In healthy, normal cells,
%‘ﬁ[ﬂ% gtl dyl serine is expressed on the inside of the
rrerrbr ane b| | ayer and the tranS| tion of
gSr to the outer

Ieaflet of the pl asma rrenbrane Is one of the earliest
detectabl e signals of 25 apoptosis. Binding of Annex
FAGS; histograsnss dgmenstralingt e ibirgling i naot- C%gpﬁa%bogleST@SSBB
PRO-3 is a nononeric cganl ne nucleic acid stain_that
388B18nB§SBENcIGSRP, B3BEBRI .agmth 39@@%@/@3,‘82%@%!“9 300 19 cells
PCT/ 1 B2007/ 004172 74 menbrane when the
anﬁttb@ vabwwcrespf lbrr@mri@dhe aareptat 3P6- 19r99l|?n arq %town @t%eé 38SB13,
t 0Si S. onenti al | ovmn cells were plated
BEPAB OO o, SB8BSGIAHA, of e Saa,anibogy i GaM) es Moubsted for 3
RVPI - 1640 medi um suppl enented wi th 10% fetal boyv 5
I'g\gqtmmtr(qrfg‘.@% xpRessmg 305117 eptisrns theyparestyl 5@() AP ceIIs (1-2 x10” cells
gentanycin (denoted bel ow as conplete RWPI-1640
pee dample) inCHIO 14 inercelddRitdl- 3640/ mgdiynnsupplesniadavith 2% normal goat
RWPI - 1640 medi um unless stated otherwise. Cells were
sensubBtend thei eeis avere pelfoda, aveshedcansisingub@tasvior fl dy orpigewith FITC-
at 37Cin a humdified atnosphere containing 5% CQ2.
cbhjmgated| goateant-mduse lgS-ardibedy (Jemkémt Laboratory, 100 L, 6 pg/mL in

cold RPMI-1640 medium supplemented with 2% normal goat serum). The cells were
pelleted again, washed, resuspended in 200 L of PBS confaining 1% formaldehyde,

and analyzed using a FACSCalibur flow cytometer with CellQuest software (BD

Biosciences).

The FACS histograms of CD38-expressing 300-19 cells incubated with 38SB13,
38SB18, 38SB19, 38SB30, 38SB31, or 38SB39 showed a strong fluorescence shift,

compared to that of the corresponding negative control (cells incubated only with FITC-
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twice wwth 500 p.L PBS, resuspended in 100 L bi ndi ng

buffer (provided in the Annexin 10 V-FITC kit),
weosaining 5 gL of Annexin V-FITC, and i ncubap@iB2007/004172

15 min on ice. Then, 400 pL of binding buffer and

TO-PRO3 (to a final concenggation of 1 M was added

to the mx, and the cell-associated fluorescence of

FI.TC and TO PRO 3 S i dj at e| asur ed. by
oGRS e A s S EnEe) (E1S) o REP. B EigRied] orescence
The dot |l ofs for fluo ce of TOP ELA- H;
Svﬂa\%?% )dea“fp?&i Mg cRacetal ST celR] e, ‘”@%&%F&Y gf these
apiies St soin ety ohtained duh e beghve GnishGirg 38 antiboay,
e of ot plof for Daudi cells after a
Aﬁgﬁ%kﬁaﬂ%wmaﬁgwa‘%gﬁ us anti-CD38 antibodies. The
average percentages of Annexin V-positive cells
A strehg! diesrdsoérte TEhPRE@S guns obsereediwhennBguibs VATESS IGRL 1596)
fromduplicate sanples were determ ned fromthese
Iyphpomancells avere Afcubhiedrwitn3FSEA 3, 83SBN&X3RSB 160 BHSB30, 38SB31, or
38SB13, 38SB18, 38SB19, 38SB30, 38SB31, and 38SB39
388B8@ @F L. r).rTheaysiysofor theaappavérttidissocigtiaatcanstantea(KB0gh 38SB13,
of Daudi cells exposed to any of these antibodies
386B¢8 /B8RO 39SPIR; I I8SBE1, endPABRIP fon tembindiap deRagoRasils were
untreated cells (FIG 3 and 4A). 38SB13, 38SB18,
c3B68EE, fr&8 SRROFAGS SBRlysisacurveSS$B8M whbldd2,ausihgabe non-linear
2.4-fold stronger apoptotic activities (24% after
regrb$siarc redmod for 2fnididal rdose tresinee cooses r(Graphiad riznhaversion 4,
prior art rmurine CD38 antibodies tested at the sane
sofinaren SaaDiego, €A).1Thanglugsiare BsSollamsT 000 mBA. 1Ginkf, 0.12 nM, 0.16
SUN-4B7, | ess than 10% Annexi n WO 2008/ 047242
nRCT.11BRA0aN D803 TR, regpedtivelysi ti ve after subtraction of
the non-treated control value) and two other anti-CD38
ant i bodi es generated in our |aboratory, (38SB7 and
BE3@8Bi83 not hi gher than non- treated control, i. e.
about 6% Annexin V-positive) (FIG 4A). AT13/5 was
IRAICEER R LipohfcRld FERMNES dnMPIE PmpRitHa Gl OoWVBESB13, 38SB18
proauced and purrired 0 ybridoma AT
88B180368B301 BASB#1H andiiSSBI9 @atibadies. ft from Prof. F.
Mal avasi, University of Turin, Italy. Simlarly,

38SB13, 38SB18, 38SB19, 38SB30Q, 38SB31, and 3 9
Therari- DA aRHoCis PS5 1 ADOR) o8 10 A8SBE0. 3R], and 385839

e L A L
TR, Sl o R ACREERO i B4t B vos
Y
aboayb HRaOhE aRE T i PR RSBk MRS i
pﬁégsﬁga%wgesri}%?&m@%&%ﬁ%ﬁgé? ot o8 the, %g@'ﬂ{%ﬁ?lﬂiggr%brane bilayer of
irrlrtgl:tt (i:erl)lls.elnni%/eealltﬁ{/r,a normal cells, phosphatidylserine is expressed on the inside of
the membrane bilayer, and the transition of phosphatidylserine from the inner to the
outer leaflet of the plasma membrane is one of the earliest detectable signals of

apoptosis. Binding of Annexin V is thus a signal for the induction of apoptosis. TO-

PRO-3 is a monomeric cyanine nucleic acid stain that can only penetrate the plasma
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cell Tine MOLP-8 (FIG 4C). Approxi mately 50% of

MOLP-8 cells treated with these 15 anti bodi es were
WGE\R0V80#T24)/- posi tive, conpared to about 39 % of PCT/IB2007/004172

untreated cells. In contrast, treatnent with any of

the prior art nurine CD38 apji bodies, AT13/5, OKT10,

1134, and SUN-4B7, or two other new anti-CD38

anti bodi es, 38SB7 and 38SB23 resulted on no, ipcrea
membrane WBeR thmmembeaRs rtearily i breashedasmen cersmnztge ator stages of

d on| .ng and Sequenci ng of the Light and Heavy Chai ns
apRPiagis - CD38 anti bodi es 38SB19 Anti body. RNA

preparation from hybridoma cells that produces the
ERSSiRhBalingrobadycel Brvapa britdcddasalsdut 2ot a0° EM&/me re24-well plates in

obtained from5 x 106 hybridoma cells, which produce
R8F$EB90 antddhdsl ysuppnietiidd agen’ 19RNeas ybovind Weeiimk(FBS), 2mM

Briefly, 5 x 106 cells were 25 pelleted and

LIghsaspReNdsd 60 @&Lpéerﬂ’éﬁ%@h'f(ﬁj@ﬁotéé%&@h i @olete RMPI-1640
13- ner capt oet hanol ) 08/ 047242 PCT/ 1 B2007/ 004172

méRiufi)e CaHS RRRAS hERerdRSgdADA 2B PR RIMaBADNEeditim, unless stated
through a 21.5 gauge needle and syringe roughly 10 -

o#nlit&ECelR watBlindubbledWath 41i-COBYaAtINOIREQYS nwﬁtfbrazwh at 37°C in
(350 L of 70% aqueous ethanol) was added to the

aUFMEIRBA te8mo¥pHefd cHRBInHgXSH ©BL.| Thel B&IlsSRbret tlh@ﬁ pefiéed, washed
transferred to a spin colum, placed in a

2
14i8d \Aﬁﬁ%@%ﬂl”@@ raBekpR REEY rﬁtmbﬁ,@.ognéﬁné befé Ero]vﬁied in the Annexin

seconds. The columm was washed twce with 500 L RPE

VTR i ceEipd SPPRLARGEM YRR G, g b 6 Ao, Then.
4@%?23’3b@ﬁﬁgﬂ"ﬁf?@%ﬁﬁf&éﬁf&g i) chRferfiabepr | flo Ggs goced o

el uat e

BB ?%'nasaf’c'a%“étf'ﬂﬂﬁ“e'?%%{cmi%téﬁm* TR PRASEs E'ﬁjﬁﬁd'ﬂte'v

g SOGHALERCY: EQOROSAR &/ RIR Thisl A kb GERap B gne cot
plet{ Brifirdstpios 5?'@9%5%‘9%5@2?%” 3RENa8y TUgRESHCe S Annexin v-
PG LA ke g offeref detig Oal R LA rer o, -

1L dNrP m x were brought up to 12 p.L with RNase free

The eesulie agde shown adFiea Beandadh 1G5 3 igves lzat edmgle 6B<ichar déi plot for
m nutes. The m x was then put on ice for at |east 1
Daiidiucalls aftdexa 24-hgincafatibn xwithe aridus rartliv®Da8 anfbddigs. TThel average
DTT, and 1 L RNaseOQUT were added and the m x was
percentages dofaAnaé&dh f \Gipo&itive retle s(indudas MithRESRROB positive and
thermal cycler. The thermalcylcer was paused so that 1
negalive Stgliey from duplicatenggmples onvdrd dmderadinket] framd thesheplots and are
restarted for an additional 10 m nutes at 25C before

skt tin dGt 4. ShSfestedh) 38SB13, 38SB18, 38SB19, 38SB30, 38SB31, and

38SB39 showed strong apoptotic activities. Greater than 30% of Daudi cells exposed
to any of these antibodies were Annexin V-positive, compared to only about 6 % of
untreated cells (FIG. 3 and 4A). 38SB13, 38SB18, 38SB19, 38SB30, 38SB31, and
38SB39 showed at least 2.4-fold stronger apoptotic activities (24% after subtraction of
the non-treated control value) than prior art murine CD38 antibodies tested at the same

concentration of 10 nM, (AT13/5, OKT10, IB4, and SUN-4B7, less than 10% Annexin
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20 m nutes. The reaction was heat inactivated by

heating to 70C for 15 mn and the RNA was renoved by
w@eodwsng222 L RNase H and i ncubating at 37C for ROI/IB2007/004172

m nutes. Degenerate PCR reactions The procedure for

the first round degenerate #CR reacti on on the cDNA

derived from hybridoma cells was based on net hods

Vbl S0 o112 e S0 o8 B g oer antooss
S i AR DR o
3R SR (U B 1he A1 DK DR RO i fuP g fomT hybridoma
(gﬁéf@oé%nﬁgpgﬂ E%%gnfg %&g@g \3@% éﬁ@& ft%h%ﬁ@%%.gwslév%ﬁ@iversity of
Toria sl ieiatsean1d, hsriB absiTe, kel S84 E oA 385B39 anti-
8 S5l iR et Aol NP B ) on s
R KR H G, 9 MRS ABp Sy 87 Sdtion o o
TR0, AT SEDFL ARBRLEB58 st o
L GE T g oL, B, oY, PSR g s nd
83 hen Lk Aol voEB e IR BoRERA B e ated contro
@L%Eré%@‘;ﬂ)-?ﬁ@%@g3%3%93,2?@@%8‘3?@85@%%’% %8SB31, and 365839
L0885 BTSRRI RS, SRR rmioms
deinsNolB'd NEcYSE) ANSoRGAHR56%, bf RIBLP-8 cells treated with these
antibodies were Annexin V-positive, compared to about 39 % of untreated cells. In
contrast, treatment with any of the prior art murine CD38 antibodies, AT13/5, OKT10,
IB4, and SUN-4B7, or two other new anti-CD38 antibodies, 38SB7 and 38SB23

resulted on no increase in the portion of apoptotic cells.

Example 4

Cloning and Segquencing of the Light and Heavy Chains of anti-CD38 antibodies

38SB19 Antibody.
RNA preparation from hybridoma cells that produces the 38SB19 antibody
Preparations of total RNA were obtained from 5 x 10° hybridoma cells, which produce

38SB19 antibody, using Qiagen’s RNeasy miniprep kit. Briefly, 5 x 10° cells were

pelleted and resuspended in 350 pL RLT buffer (containing 1% B-mercaptoethanol).
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25 whi ch the 38SB19 sequence is derived. PCR priners

were designed (Table 3) to anneal to the | eader
wGewsmsde2 of the murine antibody so that a new®IZmB2007/004172

reaction could yield the conplete variable region

cDNA, unaltered by the PCRmginers. The WO 2008/ 047242

PCT/ 1 B2007/ 004172 78 PCR reacti ons, band

urifications, and seguenci ng wer, erfor
The SuPPEIPN HBbYEOBBRE Y AP G UFOOIS B guge needie and
confirmation The cDNA sequence information_for o
syrigeaByenly d9 -9 tieas oill hwas Redenaeh yisceys, Elrfine} 380 . of 70%
constant region sequence to obtain f_uél | engt h T \uti
aguequsxrihanob\es adirchiodie homegenzieewli W%ﬁéﬁ'gﬁi’ wells The, golution
heavy chain and Ii ﬁg{g‘; chain were then cal cul ated and 8000
wes isaieredita A SPRCOIIL PlACES M 2gnk Solasion Hibg a3J Spey pls~8000
anal yses of the nurine 38SB19 ant| bod_éh Tabl e Al%_ggvgs h
ot s taisecongsed haeealumn ovas wWaskasiwise gHEh LY HoRPEg 8y then
LC and HC 10 together with the val ues neasured by .
tla@sMBed Tha freshetube aandvelitigh twithe 3@ wileiags; frae avater and a 1-minute
consistent with the cDNA sequences for both the 38SBl _
spin. Tha eluatel(30g4y) washddaed backiopltee SolRmodaba geeand 1-minute elution
expressi on of hu38SB19 anti bodi es The vari abl e region
spirr) Aaratigeotfod therRBESBLStewsasdiltitadomitrowatenprd dseghig measure the UV
synt hesi zed 15 by Bl ue Heron Bi otechnol ogy. The
abeopéor as260r e fordXNA& dudntitatiost ri cti on enzyne sites for
cloning in-frame wth the respective constant
cENAIBrepasation witbtReveisediranseripiase 4R ) reaeliont andem dual
chai n mamral i an expression plasm ds. The light chain
variable region is cloned into EcoR and Bsi W si W{?\l .
The eoiehlet legiop3RSERANtDRdY, cPMAas g paried fronphe fotal RNA using
plasm ds (FIG 5A and 5C). The heavy chain variabl e
Indityogan’s Supgresriptl! b Tha ks protecals ware follewrd dlesaly. yfilizing yyto 5 pg
both the ps38SB19HCNv1. 0 and ps38SB19v1. 00

gilteta RN A (lehGhe SBanaasy B prape Sricfly, dserRUK, d ah. readarg ggmers, and
to express hu38SB19 in either transient or stable

1 LRRATEC hibOWerd Proughindy toame @elwith RBase lfree sterjte distileshwater and
vector constructs were used to produce other chineric

iBE\thaHBN63edior B inRREHsE The THiRWWdseihen tudBATies fdregedst 1 minute.
express hu38SB19 in HEK-293T cells were perforned

NSAG. %‘% ﬁ%@%r{ GRREY 5L p{1 3@&5 bh@% Gl 8ResOUIMRere added and

supplred protocol s vve’_re S I'y nodi fied for

RI1PR e BRI a0 B Br e L, A HeseeprL FEmtéoler. The
PP v PorkBd S RC! dlr  SHRBEER Ty e P pp gaded and
t%grlm lrgst\zla\lirtctecliq fg;BéSn %rc]jgiti[)r?aq | 1a()C imri]r%]utcteéq eat rg%géabe\%rtehsh%gn%o 55°C for 50
minutes. The reaction was heat inactivated by heating to 70°C for 15 min and the RNA
was removed by adding 1 pL RNase H and incubating at 37°C for 20 minutes.

Degenerate PCR reactions

The procedure for the first round degenerate PCR reaction on the cDNA derived from
hybridoma cells was based on methods described in Wang et al. (2000) and Co ef
al.(1992). The primers for this round (Table 2) contain restriction sites to facilitate
cloning into the pBluescriptll plasmids.
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DVEM (I nvitrogen) wth 1 % U tra Low | gG FBS

(Hyclone). Solution A (10 pg DNA, 86.8 30 pL Ca 2+
wa@elosviam and up to 500 pL with H20) was addeRCTIR2p07/004172

wise to Solution B while vortexing. The m xture was

incubated at RT for 1 mn g@mW 1 nL of the m xture was

added drop wise to each 10 cmplate. Approximtely 16

iR PR asabi ey TR e P 98 Ik Th AR yallgr BOR tubes

wth 1% U tra Low | gG FBS r oxi mat el 4. hour o
Al iren e rTeadP o WA ForPareD TRETtYalEn PR A Eppdged ot 94°C.
| ate. The transfectjon was harvested d | at.er,.

The RGNS WG R8T GRS NIR0 FoPTOBFAS GBFVG TP Wepy o! . 2000 as
chromat ography by the addition of 1/10 5 volunme of |
folPwsi s/ HOl buffer, pH 8. 0. The pH adj usted supernat ant
was filtered through a 0.22 pmfilter nenbrane and

Negige d¥esii®o a Protein A Sepharose colurm (Hi Trap

Protein A HP, 1 nL, Amersham Bi osci ences) equilibrated
oy B:d0 M ng buffer (PBS, pH 7.3). A Q Sepharose
precolum (10 m -) was connected upstream of the

Protejn A colum during sanple |oading to reduce

9 dntlalA $R%t i on fromcellular material 10 such as DNA.
Fol | owi ng sanpl e | oadi ng, the precolum was renoved

48%¢l tdemifrotein A colum orientation was reversed for
wash and el ution. The colum was washed with binding
buffer until a stable baseline was obtained with no

B AWM at 280 nm  Antibody was eluted with 0.1 M
acetic acid buffer containing 0.15 M NaCl, pH 2.8,

Gbid PpRtihéHw rate of 0.5 nL/mn. Fractions of
approximately 0.25 nL were collected and 15

neutralized by the addition of 1/10 volune of 1 M

7276 GQmin b 8. 0. The peak fraction(s) was dialysed
overni ght twi ce agai nst PBS and purified antibody was
4909k &vert ed by absorbance at OD280. Humani zed and
chinmeric anti bodies can also be purified using a

Protein G colum with slightly different procedures.

®AFl the described chinmeric and humani zed anti - CD38

anti bodi es were expressed and 20 purified in simlar

r ures. as_descri bed, above. EX | e
b0 A5 e SRR VB RBAVAPOE AR BOUP PEgTOpRSEkhe 200 to
490t bpr bbingss wefe elvcioed,i puriied i ustig3ZymandNAadinesoluBinscand sent to
some_anti - CD38 ti bodi es have been.previ ;
AR R bRBEIE G P S RIREC THB o e GRf b g thers were
usedasiszgabrrivig frimkre do yendrateutha38SB &L varabdd eagion @ilAsiom both

J..H Ellis et al. 1995, J Imunol, 155: 925-937; F

S8 enson et al. 1991, Blood, 77: 1071-1079; WO
Aotibg HRID88Y sequemcehi neri ¢ versi ons of 38SB13, 38SB18,
38SB19,
Since the degenerate primers used to clone the 38SB19 variable region light chain and
heavy chain ¢cDNA sequences alters the 5’ end sequences, additional sequencing
efforts were needed to decipher the complete sequences. The preliminary cDNA
sequence from the methods described above were used to search the NCBI IgBlast
site (http://www.ncbi.nim.nih.gov/igblast/) for the murine germline sequences from
which the 38SB19 sequence is derived. PCR primers were designed (Table 3) to
anneal to the leader sequence of the murine antibody so that a new PCR reaction

could yield the complete variable region ¢cDNA, unaltered by the PCR primers. The
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38SB30, 38SB31, and 38SB39, consisting of nurine
vari abl e regions and the human 1gd /1 gKappa const ant

wo egsos242ner e made and tested for ADCC and/ or EIXZIB2007/004172
activities. 30 Ch38SB13, ch38SB18, ch38SB19, ch38SB30,
ch38SB31, and ch38SB39 were7B8irst tested for ADCC
using Ranos cells as target cells and human natura

idler (NK) ceIIs..a.effcorcI .
it B BRm 8N e Eiofe 804 FenlShqy o e Bhfied, a5, goscrioed
abeld. lysis (R L. Shields et al., 2001, J Biol Chem
F27gd 65%1-i6gog4g V\D 200 r/ 04'!1 7242 PCT/1B2007/ 004172 80

ted from human bl ood

(from a normal donor; purchased from Research Bl ood

pr g? oc%lngé%ue!n%%knf fli&?f }Q:Xﬁl?f?% %Q?Q%WJB:Cgﬁgg\e? with the

deirotine ewnstatit rw@dsamsnte)tod:)hﬁmn ﬁJIIngth aniibgoy cBMA seggiepces. The
@&Eéﬁlép Q/e(g‘ﬂ%s%} the Wiy Z%Ja}rflf g& I?jhlt:q!h%\ fRrdliaaf c‘é’f’%ﬁlated and

ul I'y ere over |co Paque I n a
aeinpecet edth thebmomulac aveights wtainest bnd@/MSr gRaiysesnph ﬂr@t murine
33819 4 'Ellﬂﬁ ri pheral bl ood nononucl ear cells (PBM)
were collected fromthe interface, transferred into a

T P45 i 165 WA A BB o
tagethemuith theovajies aneasiiesdi by-LAHMS dbg motgseilar aeight meaﬁwfeﬁ@nts are
dﬂ*ﬁgisgﬁﬁ'tt flth H& éﬁﬂ)NA s%ﬁ\%n@@slfo} Béth thé bé@BYQ ngﬁt ah8 %Bévy/\ﬁ{aﬂn

o0 the suspensi on. n-Antib
Examplgid cont a| ns bi otinyl at ed antl bod| es that bi nd
to the |Iynphocytes, except for NK cells. The m xture

RES MBI 3k sgbnéﬂquseal@ aﬁ’tlﬁbdlesand then 1.5 nL of
-1solatron er , 0. A, 1 mM EDTA) and 1
mL of Anti-Bi ot| n Mcro Beads was added. The

Ted Variibld h;gﬂhh é@@(kbléé% fapubssBiivert éson- @ﬁnﬁieerariussynthesaed
wer e washed

NBIHBHIBn o Butincoys $ne e GRS Bl Rker YSSRolh o Ehme sites
MKcIoﬁmb&hlﬂféi’néwatﬁ aiie rebpettiveNdaGtahSsemlenoss (robothsingle chain and

M | tepyi Biotech
et i i arommaln sreressonasiate- T I88F &t Hrlable region
“BP%Ibné_@phnt@d EﬁBRD e wéwobw |nT|betthtﬁé upasssmgl_czw .0 and
I {10 .Un el e S CO .ecte
RSB0 08 Bleeri® oA S SEbi tharenst SORiE adebis dforll cloned
mic the3HimGIIDEnd\pad it iie rmoﬂsufrfeepse,gm 9e|vanﬁ) erid pu@s8B19v1.00
S co e a wasne .
RO G e RCY TSR PBATBToo0rEe YGROdR R gk PUSESBIo in either
pariietd o rstablé?QréﬁsfeEﬁorE:’Mx ﬁﬁ&%ﬁawp&@lﬁﬁrﬂlmdaN\AeRbreS%n vector

CTRELSE Mars Ope T8 Sk Syl Spadirianizaday gbodses

st eacimoTrip s%fwssﬂ%%?é@?%ﬁ? HEB?iP«%?%'ei?S v perforpt using
CEIRBSreapkhtd.frbm BDDbidsRiented. Thie suppiiedi proto dels ekeedsightipmodified for
Shanell EALUBY yields. Briefly, 2 x 10° HEK-293T cells were plated on 10 cm
tissue culture plates coated with polyethyleneimine (PEI) 24 h prior to transfection. The
transfection began by washing the cells with PBS and replacing the media with 10 mL
DMEM (Invitrogen) with 1% Ultra Low IgG FBS (Hyclone). Solution A (10 ug DNA, 86.8
uL Ca** solution, and up to 500 uL with H,0) was added drop wise to Solution B while
vortexing. The mixture was incubated at RT for 1 min and 1 mL of the mixture was
added drop wise to each 10 cm plate. Approximately 16 h post transfection, media was
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were aliquoted (50 pL/well) into a round bottom
96-wel |l plate. The target Ranps cells were

wo e®sppraried at 106 cells/nmL in RHBP nedi um aneiCEHUBPEE /004172
to each well (100 pL/well) containing antibody
dilutions. The plate contaiygng target cells and
ant i body d| I ut| ons was incubated for 30 mn at 37C

rq%qgglv{q%n MM al\ng'\ 15) ?@l{ﬂ @cgv? Fgﬂ; ggssgxpélj?&"ﬁ%%l!/ ?4 hours

Ia‘té]rf:g@ﬁMCéﬂdiuni Cbu &tc Wascaddesl tor @idho10 RhBBlate dihentrgrifection was
pL/ wel |) ? ed to the control wells with NK cells.
h%"%tedﬁtﬂaymat%ff Triton X-1 00 solution (RPM-1 640

SUBsfral igs BirRpreliohBiotean ST RETebiiebls gy g Glton of 110

velainer 61 nemt mﬁslﬂa}klbllﬂm mb‘sﬁt(bl'ﬁhe hBHdjestterh saperfatant was filtered

t@gﬁ*%ﬁiﬁ%ﬁl gtterlwwfnﬁng n 7%%%:85?% r# ngr;tg %OSelgDaro]ge column

(HiTeaps ProtsinaX &P, 1wak, Ameeshahi auosmuamfs)sethbratsdamﬂewndmg buffer

(%%@V\BMQ éooglggezﬁﬁpz PE%CI)H Eﬁ%ﬁr{ 1 e;?\/f88c]onﬁ7%t5€ 'U)Dst{eam of the

P(rb‘tbmtmeolonmydmag aatpnio&ding to Roabe cdntédihation fromegsliular material

s]u%? ag [@ﬁbx q‘—?ﬂ‘ﬁﬂwmﬁ%n}ggd\o:agﬁg, dlgg?q?c%ﬁuréﬁ %trﬁrm%oaéﬁﬁ fhe Protein
Arracalsmn edeatatid® @as reveEed J0) waéfhmqo@utwn tThesqgtm]rf was washed with

S ol SR SR T B, W TR0 o

fsvibpdie sraa ralutédowiths 0.4 Macetie aCibdagfer aontainifig OHE M NaCl, pH 2.8,

U(%&tg{ag S edhaée ggﬁ%{rﬁlslmirg:ﬁ%c%ﬁlﬁﬁ Bt %ﬁ%)@rﬁﬁ%‘ryg F’S ‘?\{Lg\%re collected and

neeatrhlizgd tlyeh©adSidom efaﬂn@geluanér’i M Ess/ldﬂ:l wiH 8. OR?éh@Qeak fraction(s)

R b S P 51 BBl bt W e o

abporbahes EOSD,gy.atluresnizet and diimes¢ anthasiessanaalsmbe puifiegusing a
R ST REm St e RhEBREB 5 g nt Tor - chasseis

A B8 i oA o s e o
rwrifie B shitar droceduh:3GBRESCrilEd ahovec ant i - CD38

%@gﬁ es al so showed potent ADCC activity on LP-1
CC 41) multiple nyeloma cells (EC50 val ues: 15

0. 00056 g/ nL for ch38SB18; 0.00034

mtihodedeprndent eelk-mediated cotgxigity|(AD

%&gnt Iy killed Daudi |ynphoma ceII s (FI G 7B)
B-ALL cells (DSMz ACC 128) (FIG 8A), and

MOLT-4 T-ALL cells (ATTC CRL-1582) (FIG 8B) by ADCC,

SiHE 8Sthe Ratiath e ShiRBdRE Hahe Bees prévidus {oyhavet AIMCC and/or
gé)o ptotic activity also have

&lasdvityes Pomeric prDHTBEIeS akhacieRvB0 g 1od ichpgiant regions
DeAREMR Qs &, 1ooBRl iISRRNEL 455 9H55987; . RO Stdengom et hY®I91, Blood,

control an rituximab, Bjo enI dec) 7
75A105ha0é%)wer2q¥>§@%§@&@ iR bty TIPS o S6SRUS, 338818, 385819,
38SB30, 38SB31, and 38SB39, consisting of murine variable regions and the human
IgG1/lgKappa constant region, were made and tested for ADCC and/or CDC activities.

/ rrLtfor ch388819

Ch38SB13, ch38SB18, ch38SB19, ch38SB30, ch38SB31, and ch38SB39 were first
tested for ADCC using Ramos cells as target cells and human natural killer (NK) cells
as effector cells. A lactate dehydrogenase (LDH) release assay was used to measure
cell lysis (R. L. Shields et al., 2001, J Biol Chem, 276: 6591-6604).
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experiment had no significant ADCC activity. Exanple 7
CDC activities of chineric anti-CD38 anti bodi es. 25

wab@s@bZ4nctiviti es of ch38SB13, ch38SB18, ch3BSBIE2007/004172

ch38SB30, ch38SB31, and c¢ch38SB39 were neasured based
on a nethod nodified from (B0 Gazzano- Santoro et a/.
1997, J. Irmmunol Methods, 202: 163-171). Human

BRI e 0 B R B TR R e
fedne RdsearchBlodéd Edmpanents.akci, r&tlghmediﬂﬁ&)wsungsa modified protocol for

r@nigg%@&%%? fi é@ﬁl{%n&@ﬁte@ié} l@] oqj \I/éé’ 81thd ?-é’-‘fpgd:\g@tt'ﬁgg?PSBalanced

I nmed e experi men
Salts@@nmd(l‘ﬁSSl)O'BNeﬁy figg il QfldllutRH-IBl@odmsmamfleliydayered over 25 mL

& FiEHE e |ﬁta°?@'gAL éc?_/‘i’ém ﬂft{ Q&%?&ﬁﬁf@@%@gf 250 b b1 25 Hf at 19°C

Timoemnhemn oed momnude)arnmﬂsdl’@]\{m))lwam c@l’ecteuefr@mtthe interface,

t%?i%?ebﬁegitnh%g? neR aqﬂmgrﬁP \AH[[eﬁ.b H%Si@gx‘g%cfg@ﬂg HBSS. The PBMC

I/ re82pended 12 ML e2NKdédlationdbufier, 5ndpthené0D bf of Biotin-Antibody

gS%WénP%%@ONRtnéﬁélmn% 18%%‘3? 1495 VAT BBE&PE‘?V%% é@ged fo the

at nosphere”con
@tisuspgnsion. Vihe Giotin-Anibedy Bockigil aotmingbintinyla®daatibodies that bind

t'fblecﬁgf;{ﬁﬁph%@tg 88?[ eac]:!%ﬂg ﬁel rh%(ﬁﬁnee g/\fségﬁ\ﬁ{gﬁfeﬁogpfc for 10 min,
gndatiieni t.§ noi of NiK-igelatian buffes (BBSBP U BSAY, tlomd! EREA) and 1 mL of
Aﬁ’cﬁjBE)'tlﬁ‘ g\A'éF& %%ﬁﬁt\/v%sm‘add%g Jf‘l'\é‘l?:leﬁ’ aﬁ{%d mTﬂl?repJNﬁé Gndiibated for

I Ncu measuring t

anatsrdSovingd 4 CnNexd| ealls were wadn@s@mmtmw md., of RiJpolation buffer
?:40?4&%%9 éHHedTFe:% rRETof AIK-REB1GH b%ﬁ@F'TfHe‘ﬁ WAds ‘L'saéblhﬂnhy(on the

eac e was determ ned first correcting

Mﬁ@Sesq:p@ratﬁlel@anlqt@)M@s mamregh@d mathfd mbr@swéfﬁ@@tlby Buffer.
?ﬁ@&él?ﬁéﬁ@ﬂsm %/aﬁatﬁé‘rg Egefége(ﬂﬁg theV B %Slu&’/?? Hihg éﬁlll{é}‘nt g‘rac’uon with

diumo %/) ut a fromt RFU v
wrlabeleteelispwea apllesteddnia a pew 50111“'»./13Qﬂl¢ﬂj tihige The cpluanavps washed

:R’%He‘éa\hi‘d?% ﬁ’i}i dfh@K %Létlgﬁtﬁgfe‘fe&hé’ ahtie éo}puerﬁ W/\t/efse@&llggted into the

CDC activities hineric

$ it@gwdawemdoencgam’fﬂ 23 mheofeNitdsplationvaufier. Niéjcells wege plated
@ £ b8 Me! E‘fgdﬁ*m@%%@p%gﬁét}ft%&gmﬂ 5y @dtadbbithd %@ruﬁﬁ 50 pg/mL

chimeric ant I'es showed very
mramlhwtl es (FIG 9). Raji-IMs are cells derl ved
from15 Raji cells (ATCC CCL-86) and express | ower
Yarinsis scacentrafione e rchl8SB bhvpehs86R1 8, thidfSH 100 ch38IHW, had8SB31,

%ghsa%g%%omkqﬁ%mf %z@sﬁﬁqbgﬁhﬁgu@ferﬂé’ﬁ}e& \1#736.1% BSA, 20

regressi on romthe si 0ose response curve
RNoWEPES, BiHy7.48 and b m/mla@emmymdder@t@oﬁeloygasrBHBa medium)

\ﬁﬂ%%@@ed 85@%18 ;ﬁo %%uﬁécﬁfﬁg t 1%6 v%ll %tpg?r{l{b{%equamos cells
w¢re8eBadnendad <. @e@s/mil. lhoIRHBHSI&sﬁam and added to each well (100
uL/well) containing antibody dilutions. The plate containing target cells and antibody
dilutions was incubated for 30 min at 37°C. NK cells (50 uL/well) were then added to
the wells containing the target cells typically at a ratio of 1 target cell to 3-6 NK cells
ratio. RHBP medium (50 pL/well) was added to the control wells with NK cells. Also, 20
UL of Triton X-100 solution (RPMI-1640 medium, 10% Triton X-100) was added to the 3
wells containing only target cells without antibody, to determine the maximum possible
LDH release. The mixtures were incubated at 37°C for 4 h, then centrifuged for 10 min
at 1200 rpm, and 100 pL of the supernatant was carefully transferred to a new flat-
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20 Chineric anti-CD38 anti bodi es al so showed pot ent
CDC activity towards LP-1 multiple nyeloma cells
W@ BiG8/0472ad ue: 0.032 gg/nL for ch38SB18; 0. 030 BPZTIB2H@Y004172
ch38SB19; 0.043 gg/nL for ch38SB31), while a
non- bi ndi ng chinmeric contra81 1 gGl (rituximab,
Bi ogenl dec) did not have any CDC activity (FIG 10).

o TEb OB RO LT R Y Botocton

(Rodhkelr et 79‘3)Wae|addéc5to@§hamﬂlliaridtlmMa’(elélaErom)emnmaﬂuee for 5-30

nﬁrg Oe/g hsq? ggﬁtfcf és'@ Eog:slf:\hfﬁll]e%f Wg? %‘geﬁs&%%ilhgt%@nrlne@l@? %he percent

spdtFRIP3I9 of nedch esamipds eras edetérnmimetp by mearibing ﬂa@%elysiasto the ODugo

& b RO OBl 5BRs e OE R ko B B e
comtrat s3BBBIDN(EIniAS ogly riarget cdils gTtea saroples nontainingronly INKickls gave
g !@8&26@% regcﬂlg@slt enent (the specific viability was 85%

résp ively). Also, 30 only a rmdest

Vﬁe(?\u ?éslté)cr l\/\ﬁﬁw ﬁaﬁ%ffa&eb' %lﬂé | drday M%gg&ﬁle é’?ﬂﬁgn% :é‘ﬁtl -CD38

aotiboziiast showerh vefy phe8SBICC CMISISB%C(FIQmQ) 'E*BQBS_SBMV&'WS were

oI5 53 g ST 5 DS J08 thptie oes a

fORET/ 10BRO Gid/ DM 2.0B13 uﬁminfdrer:r&BBBm&l ®.§0%3 fuighl: JoraehB8SB18,

OB G, BPSSeR8 SHAB L S oBUERRL g7 . for

cR8SEHD, (OMBBSRYAL Vidr £4B5BBBIV ChﬁﬁBncaemﬁ ¢hss ahiibelidscals® showed

ol s aee o b RS G 1) BBl s Efs vatues

0aIt56 - &g?/nﬂ‘_'\/forr&%SBtIBV@OOOéE';@/lefB} chﬁbSBb@ ndiong24 pg/mL for
affinities of chineric and humani zed

chABPBHI(EIS. iy L1856 18 ginoaaticiently kiled &?{s‘ét ‘V‘ﬂ‘@homﬁucﬁ'éﬁ (4e- 7B).

NILSAS: BJMEEf&eu& BQBMzath fyst queoBn?taﬁxd\AMULﬁber-AvLLndelrsg(ATTo
of blotln | at ed nuri ne B19 antib IS neas

Rl {987 (B BB bADGH sylwmg @ﬁth%ﬁqﬂéoqaea wlth@nmuailp_s potent

agﬁgtom: )éﬁﬁl\ntY‘ digb Hé\‘é ﬁM@nFRDG@nédt@ﬁy Qﬁénﬁfva¢163§$ﬁﬂ& cells derived
u38SB19 v1. 20. The ant i ﬁg

fmwaw%@ﬂatﬁe%% pglighangioraMse: 8Mnsinding 19@E cQnbelgntibody

(Fluxih®, %g%hld&% ﬁiIGd 7AUI $ A eandBBLS II%Q%@BTQJ(FIGG 7884 the same
vvas measur ed C-con ated streptavidin by

%A@Sﬂ@ﬂélayaosslgﬂﬁwgafsﬁﬁ an hu38SB19 v1.20, and

ch38SB19 conpeted with the b| ndi ng of biotinyl ated

ERample 738SB1 9 equal ly well (FIG 12B), again 15

i ndicating that the b| nding affinity was unaffected by
" ) | 8119 hu38SB19 v1.00 and

: : A were conpared for
t hei r abi I|ty to |nduce apopt osis of Daudi cells, they

THICUBE Stiib&or FREBLS, en388BYE, 'dn88sB19, ch38SB30, ch38SB31, and
ch38SB39 were measured based on a method modified from (H. Gazzano-Santoro et
al. 1997, J. Immunol Methods, 202: 163-171). Human complement was lyophilized
human complement serum (Sigma-Aldrich S1764) that was reconstituted with sterile
purified water as indicated by the manufacturer and then diluted five-fold with RHBP
media immediately before the experiment. Target cells suspended at 10° cells/mL in
RHBP medium were aliquoted into wells of a flat-bottom 96-well tissue culture plate (50
uL/well). Then, 50 pL of various concentrations (from 10 nM to 0.001 nM) of the anti-
CD38 antibodies in RHBP medium were added (one antibody per sample), which was
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(FIG 13). Moreover, hu38SB19 v1.00 and v1.20 al so

showed simlar ADCC as ¢ch38SB19 in LP-1 cells (FIG
wa2josmsmi4si m | ar CDC potencies as ch38SB19 i n Raj/iB200AH04172

20 and LP-1 cells (FIG 15). Hu38SB19 v1.00 al so

showed simlar CDC activityoas ¢h38SB19 in the T-cell

acute | yrrphobl astic leukema cell line DND-41 (DSMZ

525) Hu38SB19, v rther
folpakchy B i vay o Fatorisb pons 1R Pleté RS dnSRGERGfor 2 at
37 In & |h0ﬁ‘§d|ﬁda &no%ﬁl)ere'ﬁbﬂ@inmlﬁ%\l\ct)a difted aBBIOtime .500uL of 40%

Sl s L AT o BRI s o
eathr W@hltaﬁnB%s(?dgﬁWe ﬁi@ﬁhgéa% trgef cel?l ?%mar Blotrmanitds the reducing
Cgﬁ%‘g%ﬁ"fl gﬁéﬂ}ﬁ%k‘%&sg éﬁ F%?tﬁo‘lgﬁesil@g% P%Fegnfo?[ea?ggp &k 377G, before

nieRsd Y the fhucb?e%sai& (irt raatveonuoaésbzaceamwst l?fFU}'-aAEHO/@@D Inm The
at ed, cont

PRiFSBERS O SPedi ALY o g B RAFPIGRE PPtenb el B\t pomeoting
tHeu xRk fental . \léﬁheé o Bac{l(lgromdd{wmelncter?y pobtra;]aung ?Iﬂe background
V- t S |
RPNl e Br i perioREo el Ba s SiRocrort e REY el for cach
sambreeahedhmrdi\rcuhg tie doiPédted REBSBMAIE- by theatatbotesl REY value of
e hairy cell leukema cell |line HC1 (DSMZ
”ﬂGi?tg%f? 'P@ﬁ’? ‘6% in untreated _control to 10%in
Vﬂ#?’s 5 @E}S@f %ﬁl&%@?ﬁé %Hl tl%ﬂ%ﬁéjﬁ@h? RRrlested with

Rdjinmer c@ls&&ﬁl@Bﬁumﬁmmmdplsrmmt ara tﬁnaiomhgorabf B, chigwerighaant-CD38

B DB RS, BATFHR o i e o

Rajidcdlls YATOK C@.Sﬂ@mdve»tp]essThwebllm@ﬂmgf #fef meimbirare gemplement

BSR4 B0 Rl cprossin

fabothe sagmoplar ﬂmmmdpmatdrye sledwn nmﬁgsssaud wte as felows: 0.005

noltht RS crBESETS, 4 8lof it Lidksif s, BY g%@ge%%s%gsﬁb 0.020

VrﬂL If@«r cmaaasot loco1ec,ng/mn_t ﬂoe%haasm&sasmoowms for ch38SB39.

Grioaaban-b b apfisesias mag nated PalpnAEeE apgh BRRNE LP-1 multple

n@féléﬁ«fé tcb@a?'%E?@’so QEI%@SE@?(M [!% efe chS8$B18; aEs0 ,qummoe cR38SB19;
vivo efficacy of 38SB13, 38SB18, 38SB19 38SB30

Os@@sag/mlaﬁu g388831). Mhilena iondbingihg ohimasic eRtiollg@Ldrituximab,
B%ge?@cﬁé%}%ld A FELE ang@%gc’uvﬁ?%ﬂ@o 10P PR chifvaflc O’iﬁi‘éﬁ%ﬂlbodles

e I nvestigated | a survival hunman _xenograft tuno

wasel destedh oni Mmeaeamﬂswﬁ@reot aniCh38mniihodies épffered in their
Lg%@r%lé rwlfz%eg?e@" §). RARSHd )émaﬁﬁ&/'o? DauE?E@I'sQNéaeég than 15%

re 1'noculated with Ranps cells in
following theisrinoubationewithbab ugimham@ﬁsm 9 m edresesce o egmplement,

5% SasIoNS a MdrGihal d4EPasE ® the! SHREHE HabRBy of ThER cells following their
incubation with ch38SB18 or ch38SB39 (1.25 ug/mL or higher concentration) in the
presence of complement (the specific viability was 85% and 91%, respectively). Also,
only a modest reduction of specific viability was observed when the Daudi cells were
incubated with 1.25 pg/mL or higher concentration of ch38SB13, ¢h38SB30, and
ch38SB31 in the presence of complement (the specific viability was 65%, 45%, and
53%, respectively).
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15 were random zed into seven groups based on body

wei ght. There were 10 m ce per group, except for the
wWQ3®BB817~281 eat ed group, which had 6 mce, and tPEI/1B2007/004172

38SB39- treated group, which had 8 mce. Antibodies

were given to mce intraverggusly at a dose of 40

nmy/ kg, twi ce per week, in three successive weeks,

starf g seven days after cell inoculation. Mce were

ced if one or both hind | egs were paral yzed,

the | oss of 20 body wei ght was nore than 20% fromthe
Bintiagt aféinityrend apabtotic, ADCOhendnCRE] aciivifies oof humanizadyanti-CD38
ary h food and water. The treatnent with 38SB13,
Jg@@é?@e 38SB19, 38SB30, 38SB31, or 38SB39

significantly extended the survival of mce conpared

Th t\}/&%rﬁf&% g@%ﬁ%l{l %é‘ig"(ﬂué@@w +100 and@91 Q@ﬁ%mhe chimeric

survi va m ce was days and

38381 D shutywad Smﬂ@obngjlmj pEinitigs ydenfiesiad pEhRames celly g\nthg‘gp values
01l rb fé ﬁ’/l A [huaRy o%tﬁM' Fe'sﬁéct %I&/"Q"@S@F@ e bidiF B ties of

urther 1 hvesti I onal "human
clmmwgrarfct humamzedrﬁﬁgBég [ Erntlbﬁﬁliﬁﬁ OvRIe| s FompaLes. inFg competiton

g ?ss%ggw\ﬁm&t@ﬁhgll"%ilw 5@@%&3 \:ﬂhI t@lerﬁlﬁtﬁnd\’%f Biotinylated murine
38881119naﬁt1m§iym§dhe;ﬂ$ut€lﬂ Rinjin-labeled epuginet %ﬁSBWe@n{'boq‘}ﬁ@ x 107 M)

w%te. Qﬁ%(e&‘%h% |husegorﬁléhtr§ﬁb§1§ SB%@%BQB% 6&*&%3313 h&.00, or hu38SB19

treat nent er nu or hu38S
v$2GniThe @atiady raigtuss wes decubetas with Ramas @ﬂ's nandsthe amount of the

bfb‘ﬁmﬂg’{eﬁ%ﬁﬁné Q?SBE; BE@% td gt 8&!3%&9 n{eﬁb@red Iin Fﬁ@conjugated

an surviva treated m ce was

stretawgit by FAGS, Roalysinf HUSGRB Bou)-00r ea%%ﬁ\% &%g%gn%ﬁk?’%mg
ﬁ@ﬂéﬁg\%ﬂh?tﬂ? 8 ngﬁné%ffglof)@_ ét'e@%%ﬂfe%ébﬁa egﬁgll Il 1G. 12B), again

| oma t unor mce were

indinsting athel the ubiBdinANaBOS yas afostod sy dhe \RTEIBRS When
cH@é@B‘@lHﬁ@@éﬁ}SPW 06%né ’hu§§@B’?Q"{/1T§d) %1 0‘*?(0910 L Mdﬂéﬂa z8fhpared for

Into groups accordin

thit ahjfu o nduae ABeRtos(RSf Doudraeles. heh shmAIBSEIS %F?ﬂnt%o%ﬁtlv'“es
(Plg. 21 orM(%ernﬂu@éEB@" 4 .0006#d GAtg %ﬁsoagﬁdv&&diém’ﬁlar ADCC as

é,rltu Bi ogenl dec) were given to nic
ABSBIRINI ye%ﬁ(FéGdb@@néfsm@r@Wgotemﬁé és che3SBELR Raji-IMG
a'nB Elbr1e€eIFUGQGSSI'5YeHH@§éf®19 {4y mor aI¥Q|§mSWeWa§mﬂ@rnlODU edtivity as

animal s were "sacrificed if tunors reached 200
chABSBIO &1 the Brosh eeuledympbeliasiis levkamipgsil lnéalP@E? 4 8?%2 525)
(FREASE oA JTPed A Bl d SR o s opios i
resulted in a

Gi¥erep o8] colineR (G { ST enmaBEE b eaRIbor A TGEM
d?érﬁ%d’ﬁ&gr@g%?' %Ar;r%?(ﬁw{' Egélt;'vg?ééllts ?rgg?efB B8 I§mphdm4 eslt KrRstSU-DHL-
Ea MR GG, ST RTom b anigaied aomiPGo E1% b B S Biapted cels)
atn!dfmu DULeg g%mzcm:c Egg)l (ﬁg@ﬂ-@/&% Ohtrdted Bordo taoB % il REB8SB19-
treated cells) and the T-ALL cell line DND-41 (from 7% in untreated contirol to 69% in
hu38SB19-treated cells). In addition, treatment with hu38SB19 v1.00 (10% M)
increased the portion of Annexin V-positive cells in the B-cell lymphocytic leukemia cell
line JVM-13 (DSMZ ACC 19) (from 8% in untreated control to 17% in hu38SB19-
treated cells) and in the hairy cell leukemia cell line HC-1 (DSMZ ACC 301) (from 6% in

untreated control to 10% in hu38SB19-treated cells).

Similarily, two versions of humanized 38SB31 (hu38SB31 v1.1 and v1.2) and the
chimeric 38SB31 showed similar binding affinities when tested with Ramos cells with
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subcut aneously with 107 cells. Wen tunors were
pal pabl e on day 4, the animals were 15 random zed

w0 nios/ognazips of 10 according to body wei ght aneCT/IB2007/004172

anti body treatnent was started. The hu38SB19 and
mu38SB19 anti bodies or a chidferic 1gGlL control
anti body were given to mce intravenously at a dose

Rf vAResBf kG413 thiv, 81 Pam, wpako. 12 rhM %@&ctn?éb?cﬁ‘%sblﬁé’ng affinities of
weeks. Tunor volume was nonitored and aninals

SUGENF iand dhurmariaaso 38559 6 ABHeasiem Beramelso; pprazared g & competition
BIRGIAGRasBAE ré%t Hé‘scnﬂ—é@ aB&%ﬂ%@@%ﬁgrn%@H@uéllzme@LB8§B§W1 1 was

ﬁ20tum)r vol ume of e chineric
U

gagr testad for 'tarﬁbi"sbax/ ngHeR: @peﬂwaay sgueraieqyl lines) Thedwenanized

aiitivol$ SheiveE Ssitilart i Qe e‘seﬂé %ﬁ§9§831' oviad rF@a?ﬁos Daudi,
vvlth hu38SB19 or nu38S led to tuno
&g@réggqi H-DiHL-8 csfis. Morgpves, I@q38§§33§m1 redigo showed SImllar ADCC and

cespafilitivehy chd8B29 A8{Had4 24RidsT/ | B2007/ 004172 86

TABLES Tabl e 1A: The nu38SB19 |ight chain franmework
Eurfa&e%resi dues and correspondi ng residues at the

X abat position in the human 1. 69 anti body. The
residues that are different 5 and therefore changed
innvivchefficacy SEBISB £8) 388Bd8, I83B 19038BRAXE 388B3 £ 5nd BESB39.
starred (*) residues are back nutated to the nu38SB19
residue in one or nore hu38SB19 variants. nmu38SB19

Ini yivo atl’iiatUmoFra@;t'witiﬁH lof IBSE18e 3BEBI8,U88SAIA] 38SB30, 38SB31, and

[ dul n bod .
Essarnand TRighgtch, 4" alhRar e Gyl by moset i
irBnunodefiglemt, mice (f¢maﬂe BB. W1 SGII establighed With Rantoé EnBhoma cells.
Female CB.17 SCID mice were inoculated with 2 x 10° Ramos cells in 0.1 mL serum-

free medium through a lateral tail vein. Seven days after tumor cell inoculation, mice
were randomized into seven groups based on body weight. There were 10 mice per
group, except for the 38SB31-treated group, which had 6 mice, and the 38SB39-
treated group, which had 8 mice. Antibodies were given to mice intravenously at a dose
of 40 mg/kg, twice per week, in three successive weeks, starting seven days after cell
inoculation. Mice were sacrificed if one or both hind legs were paralyzed, the loss of
body weight was more than 20% from the pre-treatment value, or the animal was too
sick to reach food and water. The treatment with 38SB13, 38SB18, 38SB19, 38SB30,
38SB31, or 38SB39 significantly extended the survival of mice compared to that of
PBS-treated mice (Fig. 17). The median survival of PBS-treated mice was 22 days and
that of antibody-treated groups ranged from 28 to 33 days.

In vivo anti-tumor activities of mu38SB19 and hu38SB19 were further investigated in
additional human xenograft tumor models in immunodeficient mice. For a Daudi
lymphoma survival model, SCID mice were inoculated with 5 x 10° Daudi cells in 0.1
mL serum-free medium through a lateral tail vein. The study was carried out as
described above. The treatment with either mu38SB19 or hu38SB19 significantly
extended the survival of mice compared to that of PBS-treated mice (Fig. 18). The
median survival of PBS-treated mice was 22 days, while the median survival of
antibody-treated mice was 47 days.
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worB88BL%2 heavy chain framework surface resi dupGI/EBd07/004172

correspondi ng residues at the sanme Kabat position in
the human 1.69 anti body. Thé esi dues that are
different and therefore changed in the hu38SB19

Fort ab dIBI-HB2 hmltm)leayrﬁybliélﬁéeﬁ}mdfuE%ESIlgsﬂﬁEQVMlcg‘Wege inoculated
eS| dues

B RS o St s S g iy e e
ran@dmizdd QR Ir&pe ¢ 10 5cc9>rd*}nd\to b&d)rbvelght éﬁd a'ﬁtlﬁiadylﬁ‘eé?m@nt was
%%1%@ ﬁ'hezéﬂé%%wesgné@zlé %13 non- bmg‘ ing chlmerlc IgG% contro? antibody
(rituximab, Biogenldec) were given to mice intravenously at a dose of 40 mg/kg, twice
per week, in three successive weeks. Tumor volume was monitored and animals were
sacrificed if tumors reached 2000 mm?® in size or became necrotic. The PBS treated
group reached a mean tumor volume of 1000 mmm?® on day 89, the chimeric IgG1
control antibody group on day 84 (Fig. 19). Treatment with hu38SB19 completely
prevented tumor growth in all 10 animals. In contrast, only two animals in the PBS
treated group and three animals in the chimeric IgG1 control antibody showed tumor
regression.

For a MOLP-8 multiple myeloma tumor model, SCID mice were inoculated
subcutaneously with 107 cells. When tumors were palpable on day 4, the animals were
randomized into groups of 10 according to body weight and antibody treatment was
started. The hu38SB19 and mu38SB19 antibodies or a chimeric IgG1 control antibody
were given to mice intravenously at a dose of 40 mg/kg, twice per week, in three
successive weeks. Tumor volume was monitored and animals were sacrificed if tumors
reached 2000 mm® in size or became necrotic. The PBS treated group reached a mean
tumor volume of 500 mmm® on day 22, the chimeric IgG1 control antibody group on
day 23 (Fig. 20). None of the tumors in these groups regressed. In contrast, treatment
with hu38SB19 or mu38SB19 led to tumor regression in 8 of 10 or 6 of 10 animals,
respectively.
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S S 5 WD 2008/047242 PCT/1B2007/004172 88 Table 2.
woriosmsR42sed for the degenerate PCR reacti onsP@Er/EB2007/004172
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TCCATAGACAGATGGEGGTGICGITTTGEC (SEQ I D
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2.5 pl 10 pM EcoMi2 | eft primgy 5 pl 10 pM Bam gGl
right primer 5 pl DMSO 5 pl DVMSO 0.5 pl Taq
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anpgarasitenal ns. Li ghn@hein Heavy Chain cDNA Lq/ges
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conprises three sequential conplenentarity-determ ning
regi ons having amno acid sequences represented by

WEREQs0ENNOS: 31, 32, and 33, and wherein sai d PCT/B2007/004172

5

chain conprises three sequenti al

conpl ementarity-determ ning re88ons 5 having anino
aci d sequences represented by SEQ ID NOS: 34, 35, and
36. 3MlOAB0.anti body or epitope-binding fragnment

t hereof according to claim34, <charaterized in that

sabgh aptib or epitope: bindi fragnent thereof i

corbrg)r i‘grisa'g[%%fj}'gﬂ'i W&E‘?]‘bWQWQaErI%QmQ i HareshvaGegrding to claim 16,

ani no charabtertgddm it 686 SnfbddyoradpitdFédomBing WegrnftBt thkReof comprises

36) I.body or epi.tope-hinding fragnent thereof ]

acco%tﬁgéﬁtoongl heavy §E1?'” ag‘ﬁaqgé?%?ti @d*ghacft%twfge&ela said heavy chain

ant i bamympises fihiee psecubntdl Iwﬁpl@m&ﬁty-ﬁaﬁrﬁmfngc%ﬁfngsf%ﬂ/ing amino
an am no aci

a he .n_variabl e regi Vi

S equorlt SORl RS Ris | HONBNGE: 7y Brtbs and mbsesjn said light

(ig epimwecmp?mtmzagmﬁntithhebrﬁﬁfen%?\fé?ﬁ)gﬂétﬁmﬁiﬁin@| Rgl®ns having
: : ized in sa [ or

ep! t os S RSB KR aroralr B SO B oSt d t gnaen2

hybri doma cell line selected fromthe group of

hyB3)i dmeardibbtly | omespitoptepiading e traginehh ehdye®r | sbrdiPeo claim 22,

10 \C/:Zl t EBCTT%%Q% ﬁ%&%&g %ﬁw:ﬁ %&%%@E&lgg ﬁ'aa/n%g? % éarse’of comprises a
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deposilighhelreie variabke regiBtTavirgTdn ahfhith adid AedGote consisting of SEQ ID
PTA- 76@8. 4°TA- 7668, and PTA-7671. 20 38) An anti body

or epitope-binding fragnent thereof according to claim

16, . characterized in that said anti body or

eptopsL ANEPdYy o sgitenerbindiog e Ghgmentprtharesf atoldemstto claim 22,
one h ; ' Ny or .

i t ootaerR v Mot S0 fbady 8} spRoeRhalRpledlent thorapf comprises a
38, GRaywehain variabld regiondwavingiah aroine taaittseqagh@ncdnsistifie of SEQ 1D
human Negt@Gb/ | gKappa constant 25 region. 40) An

anti body or epitope-binding fragnent thereof according

to él im16, characterized in that said antibody or
ot o%@- nibedyy o' ggitnetbindieg ebagmenta thereofariceardingr to claim 16,

resurt ' . i . .

o el D b A g RO ot comore
accor 8 %SE BN& hgavy ehgin amch Ahlsret oneetight ichainatvheesindsaid heavy chain
humanca@grisds frHesd!k é\féﬁq j _eni - hi ndi . .

fragnent g?hesreof g%npri g'eg(g@tblgﬁgé?? {yo%gérh@@\ﬁ@/ %ﬁgb%%%ng amino
2008/ BA7 ZLAUEER BRIGSTTIEN bY BEQ 98 NOS! & Measd 16nand wherein said
|'i ght lightatRain WoéthSrigas S réb rh%ﬁ%nt%ﬁ‘%&mﬁ&ﬁ@ﬁt’aﬁ@-sdetté}w&ng regions

sequenti.al , ,
aving amino acid sequences represented by SEQ ID NOS: 16, 17, and 18.

26) An antibody or epitope-binding fragment thereof according to claim 25,
charaterized in that said antibody or epitope-binding fragment thereof comprises a

light chain variable region having an amino acid sequence consisting of SEQ ID
NO: 42,

27) An antibody or epitope-binding fragment thereof according to claim 25,
charaterized in that said antibody or epitope-binding fragment thereof comprises a

heavy chain variable region having an amino acid sequence consisting of SEQ ID
NO: 54.



conpl enentarity-determ ning regi ons having am no acid
sequences represented by SEQ ID NCS: 1, 2, and 3, and

wob@seiTz4sai d |ight chain conprises three seqRenB2a07/004172

conpl enentarity-determning regjons having am no acid
sequences 5 represented by SEXYID NOS: 4, 5, and 6.
42) A huneni zed or resurfaced antibody or .

2828)0%1 baniidody 6 @imm-?mbmggﬁ‘ﬁgméﬁfl%élﬂeﬁﬂ é&oﬁdir}fy rfbd claim 16,
, C ed, | hat .sa uani zed, or. resurface )
ant i bodé‘%‘g’?&%ﬁtﬁ‘gg‘@?ﬁ'a@H@Odryr%@ﬁ*ﬂa@e-@ﬁgweémm%me@i comprises
at | ecaitleashontdwayy chein andadeast oheaight eten, Wit@héin said heavy chain

Seauoricl Bt Buah seolEeL Pl S5 Rgmining: Gaions having amino

5 havi ngcithsemvencisirepespenteddsy SEQIIBSROBEd9, 2, SpEQ1, Bnd wherein said
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NCS: 7 h8, d erein saLd |light chai
conpr illggg Cth%fr}f'e é:gm eg%eﬁﬁrlegl sequenhg co%p}ementanrt]y-determining regions
conpl daEinganing acid sequences tepregintsishySEQ MY NOS: P2, 88 dhd 24.
sequences represented by SEQ ID NOS: 10, 11, and 12.

43)g\A A b r fac nt i body, or , .

epi t)épe- %d?% (?r aegﬁ@rﬁ Blﬁ ﬁ'ggeﬁ?éhi'@t ApergPlyiargeding to claim 28,
cl ai meheratetizad idvthet saie dniibody lvaepitapecbihding ragrmentthereof comprises a
r esur figgeshai ' it ope-binding fragment . .

t her eol? cor?ﬁrfpésﬁeésg %g%égﬁ;ena@r}gn% ﬁ@g\?ya%%ﬁﬁﬂue%ﬁﬁdmﬁf's“ng of SEQ ID
| east Nt i ght chain, wherein said heavy chain

conpri ses three sequenti al

o e nibady) o ERfBebAng *Hroiifor e 86, FRGHGRTKS' ciim 26,
and wisBrraterizedindthat said acthedy o epitopedimdingifragm@ thereof comprises a
Z?ﬁﬁﬁ:g;‘g%‘” Ve RBR Ve8foh nEvg i dthilh Sl RHL R Y of seQ 1D

17, a 44) A humani zed or resurfaced anti body or
epi t ope-bi ndi ng fragnent thereof according to claim

AB1)char antisddyz & bﬁitdp@%indiiﬁg% ?fg%&rr@énl?i | ol faﬁgccfﬂﬁ 2L doaim 16,

anti bo or .epj tope- bi ndi ng ereof conpri ses
a heafya" Eﬁtﬁf'?é)‘i/'ﬁrtﬁ%\tbﬁa@ anfiyody gr epitapghindingifiagmentdhereoticomprises
sequeat Raseficeheilyeshalty aER kBst\NGe Iﬁiﬁﬁicﬁgﬂ\f @28#@3?&\15 %@avy chain

or resurfaced antibody or epitope-b _
t her eBYMPERESERSH §equsniialapampiemertativataterminiegl regionshaaving amino

sai d bu&&ahz&%egrre;ﬁre%ﬂt&ﬁﬁﬁgrEgggﬁ gﬁg{%?ﬁls‘é’gg and |2g7;’h?nd wherein said

epito'o-bindiné;o ragnent t _
chai n'qe}‘ér?%’l’ COMRISED nthregy iseguentiah iomplerenfatiygietanmining  regions
sel echathd afiMotddRl GoRURcealreERAEY E%FQOEPN%: 38%g54nd 30,

46) A humani zed or resurfaced anti

epbLt ope- hinding fra nt . thereof according to claim

48% c%ir g'étf%&jyz% ?Fﬁ{g‘{%ﬁ- nding dragmehi theeeohr agessding atoectlaim 31,
VO 20dtr &Xe242n Katshid2is B0t epopBinding fragment thereof comprises a

light chain variable region having an amino acid sequence consisting of SEQ ID
NO: 46.

33) An antibody or epitope-binding fragment thereof according to claim 31,
charaterized in that said antibody or epitope-binding fragment thereof comprises a

heavy chain variable region having an amino acid sequence consisting of SEQ ID
NO: 58.

34) An antibody or epitope-binding fragment thereof according to claim 18,
characterized in that said antibody or epitope-binding fragment thereof comprises



ant i body or epitope-binding fragnent thereof conprises
at | east one heavy chain and at |east one |ight

w@eb@sn472eher ei n sai d heavy chain conprises thrBeI/1B2007/004172

sequential conplenentarity-determ ning regi ons having

ami no aci d sequences represent®l by SEQ I D NOS: 19,

20, and 21, and wherein said light chain conprises

three & Iea’sﬂlmetheak/y @ﬁﬁﬁ'a@ﬂ%tlé’éét fohedi@h?éﬁglﬁ"vﬂgaéélﬁgdaﬂﬁﬁeavy chain

havi ng_am no represent ed
NOS:  DPMmBises 3ﬁr&e Fyta ,Qo Y- getelrr@@mgf rgiqns having amino

ant i boabjd eeqwmbé@mrésenwdn@/ SE@AMENDS!t Be! $8fand 33, and wherein said
accorq aracterized in that said

| 40
humani Lgﬁg %\% 'fé%hﬁ"ﬁ%ée &ﬁr e2nSemifab Po@ﬁlel"@é‘éar@( Aefierrgining  regions

S f r agmeavirighamiao cid sapudres régdrededtsd byPSEQNBAYS:CHRBE, 4y 36.

and at |east one |light chain, wherein said heavy chain

CSTBY Ao PEOY B Bhgne. drament ey ancingte cam 4
seguerﬂf@ﬁtewdesﬁm said abﬁbcﬁ&@rbﬁt&@%m&ﬁ fr&@meﬁﬂﬂe%%f comprises a
an ai.n conprises
sequm@?gkﬁ%g%ﬁaedﬁée@% F@""&Pe?%@ ng Agd F@@'ﬂ%ﬂ?@ GoagistiRg of SEQ ID
am no N@i4B.sequences represented by SEQ I D NOS: 28,

29, and 30. 15 48) A humani zed or resurfaced anti body
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clai'm 47%tﬁgggcé}grelpgwl%?haﬁ%gﬁfeﬁt ﬁﬁcor Zagcgorsgllong to claim 34,

r esur foaeaterizedin tﬁ@b@elcb antifpidyap epitpedbinging fragment thereof comprises a
t her e (eqG BfMih S5k B f’o\ﬁyha%‘] 'é}\ %rﬁ g%%{ es(fqﬁerq%qsiﬁtmg of SEQ ID

having an” am no aci d equenc
NO 7NOAH. A humani zed or resurfaced anti body or
epi tope- bi nding fragnent thereof 20 according to

anmad/, e a
r esu) r f@c eadrﬁlbgﬂ)?lcdgo bE{Z& blﬂd'bg Fra@rﬂé@ éq%g%r?mg to claim 16,
t her e&f‘a'i%‘??;ﬂ'??% g ﬁ‘al i sgid aﬂ’alépdv Ve: {3 eall'dpe blmdam ofragment thereof is

havi n §r@uuc@a1b9% @%h@orﬁg ‘&gl?ﬂgeg e?%tﬁcﬁrgﬂ thé gp&}lpho"? n9bftddha cell lines

of SE mani ze
r esur 9gBedtednat deriyArericap; tTMpfe Gultwie nGolfectamen0801 University Bid,

t her eanadSasa &R0 b 1102300, ¢ ace‘g.me%abgﬁé qfndé?ﬁ‘ue d&posit numbers

t hat i d_humani zed or reésur ant
epi t o%’gprWp RYAFTB88 nRTA-76 F rRIe¥- 7@68 P As7éi§8aand BHAL7671.

one heavy chain and at |east one |ight chain, wherein

sa38) ma\avms&w %rC@HHde%ﬁ%lﬁé‘rﬁﬁgnﬁéﬂu%é&l according fo, claim 16,

conpl e ntarity-determning Teglions having
sequefi %rgctteg @émte'“@'d #tibgehnor epitqps: bl@lng fﬁagm@mdh@@pf comprises

and waekastibn@diuthanl @hbtafti@glnconpri ses three 30
sequential conpl enmentarity-determ ning regions having
sented by SEQ I D NOS: 34,

d
359 oA 3815, R Siopr Bt r ramenbperRaicasgprng fo olaim 36,

f r agneimdrattodzerion taCcedidicapsthRt &g
PCT/| B20Q7/ 004172 stafit RigRn's the NAYGRNAGKALR constant

40) An antibody or epitope-binding fragment thereof according to claim 16,

characterized in that said antibody or epitope-binding fragment thereof is a
humanized or resurfaced antibody.

41) A humanized or resurfaced antibody or epitope-binding fragment thereof
according to claim 40, characterized in that said humanized or resurfaced
antibody or epitope-binding fragment thereof comprises at least one heavy chain



98 characterized in that said antibody or '
epi t ope-bi nding fragnent thereof is a Fab, Fab',

wo-¢@b/oy24nr Fv fragnment. 52) A conjugate conprPGI/IRROQN®4172
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s . L ;

anti body or epitope-binding frggment thereo

accordi%g to any of claims 1 t6°51 linked to a

cytotoxic agent. 5 53) The conj ugate of claimb52, .

char aci"éh§t7e3st one digh: chain, whespirosai heawge!mndcan prides lQIlﬁr@G sequential

b eSEi : nsinoid, a sma

r g, & amRafo T ol chs TN Bt Secughces represented

der i vt %E,Q Ip M@ dg 2, and B i), wﬁ‘ﬂeﬁﬂ%iﬁaﬁyﬁt ?h@i@-ziﬁﬁ,gr;ses three
I i j 3 char act er

L el BT b B R Shpseaunce

of forfiRfPESMeHPY RESHD NOSOLCH aRG. N 0 O 15 NH--'z~-' O

OH MO 55) The conjugate of claim53, characterized

. AP OXd t o e A i of h f
:: gtrlzn)]rjisﬁta }:aﬂig)@lﬁg Qirsﬁééag?g%d] I\%Hgﬁﬁﬁ%eoé %B@feﬂﬁl%?%gment thereo
NeO chg%rjimghé) fug@t haacterizadmirs 3hatc haid abtreanizet! or nresurfaced

i i toed 4 .
ot e o W0 B e
from %ﬁg ag,legabolgeoﬂigj]t gb@ingw rein said heavy chain comprises three sequential

complementarity-determining regions having amino acid sequences represented
by SEQ ID NOS: 7, 8, and 9, and wherein said light chain comprises three
sequential complementarity-determining regions having amino acid sequences
represented by SEQ ID NOS: 10, 11, and 12.

43) A humanized or resurfaced antibody or epitope-binding fragment thereof
according to claim 40, characterized in that said humanized or resurfaced
antibody or epitope-binding fragment thereof comprises at least one heavy chain
and at least one light chain, wherein said heavy chain comprises three sequential

- complementarity-determining regions having amino acid sequences represented
by SEQ ID NOS: 13, 14, and 15, and wherein said light chain comprises three
sequential complementarity-determining regions having amino acid sequences
represented by SEQ ID NOS: 16, 17, and 18.

44) A humanized or resurfaced antibody or epitope-binding fragment thereof
according to claim 43, characterized in that said humanized or resurfaced
antibody or epitope-binding fragment thereof comprises a heavy chain variable
region having an amino acid sequence represented by SEQ ID NO: 66.

45) A humanized or resurfaced antibody or epitope-binding fragment thereof
according to claim 43, characterized in that said humanized or resurfaced
antibody or epitope-binding fragment thereof comprises a light chain variable

region having an amino acid sequence selected from the group of SEQ ID NOS:
62 and 64.

46) A humanized or resurfaced antibody or epitope-binding fragment thereof
according to claim 40, characterized in that said humanized or resurfaced



8,8 -[1, 3-benzenedi yl bi s(net hyl eneoxy)]-bi s[(S)-2-eth-
(E)-ylidene-7-nmethoxy- 1,2,3,11

wW@2a0804 2y dr o- 5H pyrrol o[ 2, 1 PCT/IB2007/004172

-c] [ 1, 4] benzodi azepi n- 5- one]

8, 8' - [ 5- met hoxy- 1, 3- benzenedi y?hi s( met hyl eneoxy) ] - bi s|
(S)-2-eth-(E)-ylidene-7- 5

;n;g Pg)@tﬁiﬂzo&y &, ddiimpb ity fagm&rittReresCbciiptisés @t lshsfbREReavy chain

8,8 - ﬁ“@,&%ﬁ? §ﬁ%ﬁ$@h°€?"§‘( WREFIn $5id heayy. hai epmpejsey ithree sequential
ne- 7- reiptemyerttary-defermining regions having amino acid se uenceﬁ represented

sy “SEQTPRES Sh ok i) R A s o

3 e- 7- neehoentiall ca@mpleidentarity-détemminingr Rgfonk MNP ERIM adid sequences
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é?]8'[ ! [ *@}E%‘ﬁ‘%ﬁ%?égﬂp'@n@gﬁg‘é%ﬁ%gm 2&y)1-bis[(S)-2-eth-

(E)-ylidene-7-nmethoxy- 1,2,3,11
a- 48t Aanmaniae- pyr resudh@d lantibody or epitope-binding fragment thereof

-c][1, ogj I P 5= 8. . . ,
o [ 2 EbaaME ) BERE 0. plGH et i patosaldnbyegniad geresutaced
e- 7- menHepdy-or epjtepetbinding fragment thereof comprises at least one heavy chain

t et r aRpd Py, w1l 1, 4] benzodi azepi n- 5- og_;% .

8,8 -[4- (as-etégkr@ﬁ)ﬁ og@%ﬁ’?“é@%‘l‘“aﬁq&%‘?ﬁ%ﬁb?'&%%ﬂpé%% (%9 sequential

?i nteﬂi09m9|e§1en)£anty-detez mining regions h)avin?_aénino acY:id seqﬁenceslrepresented
me C31EeRY J -2 - -vl i.dene- 7- met hoxy- 1,

2 3 1{’&’ arT e;ﬁ? a C))/gr %5,5%?, aﬁgﬁfglagﬁéyﬁ/eiem sa% light c%ain gomprises three

-c] [ 1E@,q1l£@ﬁalommlemientleﬁtmm) §>rminigg regionsa halvikr)lg a(minohaci,id sequences

8,8 - sentdy )5 -bhenzenedi yl bi s(net hyl en

eoxy) ]e'_:pgi s[n S tﬂg&ét@ﬁb( E; - qu}?g’eﬂ@' met hoxy-1,2, 3,11

a-tetrahydro-5H pyrrolo[2, 1 -c][1,4]benzodi azepi n-5-

0 Ao humanized of resurfaced antibody or epitope-binding fragment thereof

gi gehéaﬁﬁbgﬁgrgﬂ?rﬁﬁﬁréh’a‘f’é&téﬁ%& DR A8 MRRIIRLY o resurfaced

( et h§TEAREY B epitgpesbinding Hragrient Eherpbf camprisés e hbawyetain variable

2, 3, Legiont iRivir@d B Aing He; ' :

pyrrolo[ 2, 1-c][1, 4] lbenggdﬁegg%%ﬁenr?g[egﬁrgfd by SEQID NO: 72.

8,8\ - 45:[ 3- (4- met hyl - 4- net hyl di sul fanyl - pent anoyl am no

) ﬂgbpél B&R}l]aélied&_or resurfaced antibody or epitope-binding fragment thereof

benz eaedrdingits (&&kN W7e %g?%)&érrzgd Sih ( Rkt éﬂ%p%;&%g%é ' glr(le esurfaced

e-7-nethoxy-1,2,3,11 a- 25 tetrahydro-
¢l 1?’2?’8&?6&959%Pwdmoﬁ@qmers,@ere[oscawriyes lai light chain variable

hy| regib i o Pl 5 6F
et ! ﬁyf?sggﬂ%z;gﬁgm{n%%%%ﬁm& 89688y kbirPingldip 5F sEqQ ID NOSs:

a-tet -5H pyrrol of 2, 1-
c] [ 1, 4] benzodi azepi n-5-one] WO 2008/ 047242

PeAY | B20MdAretl 6t rddd¥aced antibod itope-hindi
bi s- {a%% &?{g 2. met hyl @ne- 7- rret_hox{{-%r- oe%c-)ae, gmd'f? fragment  thereof
a-t etd°§ o-%ﬁ%’;‘?rf" |8pg:a§tenzed in that said humanized or resurfaced

;:]eE tllam}i?miyzcgok':;itrbﬁ@ibmd&gyﬁéﬁfﬂdm Wb conHriRBLE 1686 She heavy chain

8, 8 aﬁéa{f %agﬁgq%iglr}q iCB%"f‘h‘W?reiﬂ i heavyredainyednprises Hrée bequential

|a sE é SP”@H':HT‘_@“Fﬁ@tefmino tzt%??é():i]s %\faiﬂ%aﬁi% cid sequences represented

] %S/%E’(Sj I8 l\?&;‘,p ¥1r , .’.94 d’ 33, and wherein said light c%ain comprises three
sequential complementarity-determining regions having amino acid sequences
represented by SEQ ID NOS: 34, 35, and 36.

51) An antibody or epitope-binding fragment thereof éccording to claim 16,



5
-[ 5- (N-4- nmer capt o- 4, 4- di net hyl but anoyl ) am no-1, 3

whernsesed yl bi s(met hyl eneoxy) ] - bi s[ 7- met hoxy- 2POETB2Y 004172
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e- 1,2,3,11 a-
tetrahydro 5H pyrrol of 2, 1- c] [ 19%] benzodi azepi n- 5- one]
-[ 5- (N-4- et hyl di t hi o- 4, 4-di net hyl but anoyl ) - am no-

g, 3 characterized in that said antlbc))c]iy %r e;EIt7ope-bt|nﬁ|ng fragmertlt h’thlereof is a Fab,
enze i eneoxy is met hoxy- 2- net hyl en
e-1, qu%% %(%b %%ngr}yagmen?

t et rahydro 5H pyrrol o[ 2, 1-c][ 1, 4] benzodi azepi n- 5- one]
8 32) [A5 ¢aRjugeten ydompristgmitie anitibody ZordieprdgeybiadiRy | Iraghént thereof

benzene °rdI“P 9 aHi}P ﬂ%’&?f) fo.3; lirked .2 AERIPXS ag8Phy | ene- 1
2, 3,11 a-tetrahyd ro-
5|—5:ﬁy il asniuigatec o diain ﬁ%mhadam:zpd it Shaoseid cytotoxic agent is selected
am o [fr;%ngl\ﬁgeérgéﬁl) “dSnbeatiPdpYa 9 éﬁar?sm?bldz gi grﬁglrydrug, Pomaymycm
benz eﬁédvqilvén%ﬂwtbmmmdyr)\]atlbe S proaridh axtyxdid NeCHYbeadl CC-1065
, 2, 3, bhapket rahydr o-
5H— pyrro{ 2,1-c][1, 4] benzodi azepi n- 5- one]
5?4 2 (4- mer capt o- 4- met hyl ) - pent anami do- et hoxy) -

py$4)d| ezccgutggaﬁ%tqﬁwlglm 53, characterized in that said cytotoxic agent is the
di oxy Indittisfned D1 8F ,(.,g% .yl i dene- 7-di met hoxy-1, 2, 3, 11
a-tetrahydro-pyrrol o[r c] [ 1, 4] benzodi azepi n- 5- one]
20

-[ (1-(2-(4-net hyl -4-net hyl di supf anyl ) - pent anam do-
et hoxy) - benzene- 3, 5-
di met hyi ) -di oxy]-bi s[(S)- 2 - - WA & 7- di net hoxy
-1,2,3,11 a-tetrah(g % o
pyrrol o[ 2,1-c 0
8,8 -[(4-(3- 3 X
pr opoxy) - pyri di n- @
di met hyl ) - di oxy] - 8i8F( S) - 2- et ht (E)Ayl i dene- 7- di met hoxy
-1,2,3,11 a-tetrahyQro- 25 pyrrof[o[291-c][1, 4]
benzodi azepi n- 5- one]

-[ (4- (4-(4-net hyl e
but oxy) - pyri di n- 2, 6- MeO
di met hyl ) -di oxy] -bi s[(S)-2-eth-(E)-ylidene-7-di net hoxy
-1,2,3,11 a-tetrahydro- pyrrolo[2, 1

@b 1
5] T, PIRA 4P Bl T A Hhradtorzar D) it o agent s the
-p| emaxhaﬁS'me 49frfgmwl9 V\D2008/ 047242 .
PCT/ 1 B2007/ 004172 101
pyridin-2, 6-di methyl)-di'oxy] - bi s[£S)-2-eth-(E)-ylidene
-7- dlnethoxy 1,2,3,11 a- tetrphydfjo-pyrrolo[2, 1
-c][l 4]benzod|azep|n 5-

-[(1-(3-[4-(4-net hyp-4- nethyldlsulf ny?HpentanoyI)
-plpera2|n 1-yl]-R ohyl -

benzene- 3, 5MdD W bisS[ (S)-2-eth-(E)-ylidene
- 7-di net hoxy- 1, J pydr o-pyrrolo[2, 1
-c][1, 4] benzodi dzej

[(4-(2-{2-[2 =t hyo di sul f anyl - pent ano

56) The conjugate of claim 53, characterized in that said cytotoxic agent is a



et h oxy)-pyridin-2, 6-dinethyl)-dioxy]-bis
[(S)-2-eth-(E)-ylidene-7-di nmethoxy 1, 2,3,11

w@2a08hs 2y dr o- pyrrol o[ 2, 1 -c][1, 4] benzodi azepPCF/B2067j04172

8,8 -[(1-(2-{2-[2-(2-{2-[2-(4-nethyl -4-net hyl di sul fany
| - pent anoy! ani no) - et hoxy] - 10 99
et hoxy} - et hoxy) - et hoxy] - et hoxy} - et hoxy) - benzene- 3, 5- di

et hy lymeyraysin dérivalilSieldcted from the group consisting of:
eth-(E)-ylidene-7-di met hoxy-1, 2, 3,11

5 & (RE(0-T B e RedV sl Pl odab Haciena Eng 1 visene methoxy-

yl am no} 263, tiaxigiraleydreSyipyr@idi2x36)[1 BeresRaApin-5-one]
5-di met hyl ) - di oxy] -bi s

L oher By DB SEnetadvbisl snkne kb BRHOb 2 i {E ) yidene-7-

58, 8' - [ (methdxy-2:2 21 (Rtef@hjdoEH-pRid, 14 ERtbsH-Hiia sdiRB¥bne]
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eth %%’%S,gf-[g%ﬁ@r@?@e{c‘iﬁyﬁ%@?&)ﬁ&’éﬁ@)'-f-te{'h‘?()%-)yiiggnre'-%'rnneihzdx?/h?2',3,1 1a-
et h- ( E)telraytienrHpytliol2, heYy AlbeBzedidzepin-5-one]
a-tetrahydro-pyrrol o[ 2,1- c][1, 4] benzodi azepi n- 5- one]

20 ; - . .

8. 8" 1 &3 A bHlenRAVRIS oA IS b2 wir () idensr -mehoyriond. 1 1a-

1) - ani refratetdneSipyriomi2, ¢1eff1,dlbenzodiazepin-5-one] _
5-di net hyl ) - di oxy] -bi s[(S)-2-eth-(E)-ylidene-7-di nmet ho

X%:/] [1i %%@%‘i’% P3§£1:%F’%[“ég%ﬁ@$¥(0&}%ﬁ-g{SﬁS)-%-eth-(E)-ylidene-7-methoxy-
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58) An antibody or epitope-binding fragment thereof according to any of claims 1-51,
or a conjugate according to any of claims 52-57, for use as a medicament.

59) A pharmaceutical composition containing an antibody or epitope-binding fragment
thereof according to any of claims 1-51, or a conjugate according to any of claims
52-57, and a pharmaceutically acceptable carrier or excipients.

60) The pharmaceutical composition of claim 59, characterized in that said
composition contains a further therapeutic agent.
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76. ghabdomyoscarcoma; other ‘tumors, ~ including melanoma, seminoma,
tetratocarcinoma, neuroblastoma and glioma; tumors of the central and peripheral
nervous system, including astrocytoma, neuroblastoma, glioma, and
schwannomas; tumors of mesenchymal origin, including fibrosarcoma,
rhabdomyoscarama, and osteosarcoma; and other tumors, including melanoma,

xeroderma pigmentosum, keratoactanthoma, seminoma, thyroid follicular cancer
and teratocarcinoma.

65) The use of claim 63, characterized in that said cancer is hematopoietic tumors of
lymphoid lineage, including leukemia, non-Hodgkin’s lymphoma, acute
lymphocytic leukemia, acute lymphoblastic leukemia, B-cell lymphoma, T-cell
lymphoma, Burkitt's lymphoma, Hodgkin’s lymphoma, hairy cell leukemia, multiple
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myeioma, chronic lymphocytic leukemia; hematopoietic tumors of myeloid
lineage, including acute and chronic myeloid leukemias and promyelocytic
leukemia.

The use of claim 63, characterized in that said autommune or inflammatory
disease is selected from the group consisting of systemic lupus erythematosus,
rheumatoid arthritis, multiple sclerosis, Crohn’s diasease, ulcerative colitis,
gastritis, Hashimoto’s thyroiditis, ankylosing spondylitis, hepatitis C-associated
cryoglobulinemic vasculitis, chronic focal encephalitis, bullous pemphigoid,
hemophilia A, membranoproliferative glomerulnephritis, Sjogren's syndrome, adult
and juvenile dermatomyositis, adult polymyositis, chronic urticaria, primary biliary
cirrhosis, idiopathic thrombocytopenic purpura, neuromyelitis optica, Graves’
dysthyroid disease, bullous pemphigoid, membranoproliferative
glonerulonephritis, Churg- Strauss syndrome, and asthma.

The use according to claim 63, further comprising the use of a further therapeutic
agent in the manufacture of the same or different composition.

The use according to claim 67, characterized in that the further therapeutic agent
is an antagonist of fibroblast-growth factor (FGF), hepatocyte growth factor
(HGF), tissue factor (TF), protein C, protein S, platelet-derived growth factor
(PDGF), heregulin, macrophage-stimulating protein (MSP) or vascular endothelial
growth factor (VEGF), or an antagonist of a receptor for epidermal-growth factor
(EGF), fibroblast-growth factor (FGF), hepatocyte growth factor (HGF), tissue
factor (TF), protein C, protein S, platelet-derived growth factor (PDGF), heregulin,
macrophage-stimulating protein (MSP), or vascular endothelial growth factor
(VEGF), including HER2 receptor, HER3 receptor, ¢c-MET, and other receptor
tyrosine kinases.

The use according to claim 67, characterized in that the further therapeutic agent
is an antibody directed against a cluster of differentiation antigen selected from a
group comprising CD3, CD14, CD19, CD20, CD22, CD25, CD28, CD30, CD33,
CD36, CD40, CD44, CD52, CD55, CD59, CD56, CD70, CD79, CD80, CD103,
CD134, CD137, CD138, and CD152.

A method of diagnosing a cancer in a subject known to or suspected to have a
cancer, said method comprising:
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a) Contacting cells of said patient with an antibody or epitope-binding
fragment thereof according to claims 1-51,

b) Measuring the binding of said antibody or epitope-binding fragment
thereof to said cells, and

c) comparing the expression in part (b) with that of a normal reference
subject or standard.

The method of claim 70, characterized in that said cancer is selected from the
group consisting of carcinoma, including that of the bladder, breast, colon, kidney,
liver, lung, ovary, pancreas, stomach, cervix, thyroid and skin; including
squamous cell carcinoma; tumors of mesenchymal origin, including fibrosarcoma
and rhabdomyoscarcoma; other tumors, including melanoma, seminoma,
tetratocarcinoma, neuroblastoma and glioma; tumors of the central and peripheral
nervous system, including astrocytoma, neuroblastoma, glioma, and
schwannomas; tumors of mesenchymal origin, including fibrosarcoma,
rhabdomyoscarama, and osteosarcoma; and other tumors, including melanoma,
xeroderma pigmentosum, keratoactanthoma, seminoma, thyroid follicular cancer
and teratocarcinoma.

The method of claim 70, wherein said cancer is hematopoietic tumors of lymphoid
lineage, including leukemia, non-Hodgkin’s lymphoma, acute lymphocytic
leukemia, acute lymphoblastic leukemia, B-cell lymphoma, T-cell lymphoma,
Burkitt's lymphoma, Hodgkin’s lymphoma, hairy cell leukemia, multiple myeloma,
chronic lymphocytic leukemia; hematopoietic tumors of myeloid lineage, including
acute and chronic myeloid leukemias and promyelocytic leukemia.

The method of claim 70, characterized in that the said cells are in frozen or fixed
tissue or cells from said patient.

A polynucleotide encoding a polypeptide selected from the group consisting of
SEQIDNOS: 1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 38, 40, 42, 44, 46, 48,
50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, and 72.

75) A polynucleotide accroding to claim 74, characterized in that said polynucleotide

has a sequence sharing at least 80 % homology with a polynucleotide selected
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from the group consisting of SEQ ID NOs: 37, 39, 41, 43, 45, 47, 49, 51, 53, 55,
57, 59, 61, 63, 65, 67, 69, and 71.

76) A recombinant vector comprising a nucleic acid of any of claims 74 or 75.

77) Ahost cell comprising a vector of claim 76.



