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25  Antibodies of the invention can be polyclonal or monocional. Preferred are monoclonal
anti-CD38 antibodies. In a more preferred embodiment, there are provided murine
antibodies selected from 38SB13, 385818, 38SB19, 38SB30, 388B31, and 385B39,
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

30 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.
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9 Fig. 6B shows ADCC activities nediated by the antibodi es, ch38SB30,
ch38SB31, and ch38SB39 towards Ranpbs cells. Fig. 7 A shows ADCC
activities nmediated by the anti bodi es ch38SB18, ch38SB19, ch38SB31, and
non- bi ndi ng chimeric human 1gGL control antibody towards LP-1 5 nmultiple
nyeloma cells. Fig. 7 B) conpares ADCC activities nedi ated by the

anti bodi es ch38SB19 and nurine 38SB19 fowards Daudi cells. Fig. 8 A shows
ADCC activities nmediated by the ch38SB19 anti body and by nonbi ndi ng

chi meri c hunppiohg&a deative IcCatoaspdC-taesrataloALM 6 8- ALL cells. 10 Fig. 8
B shows ADCC activities nmedi ated by the ch38SB19 anti body and by nonbi ndi ng

chineric hu I ! " -CDAB langiidy pesBig. 9 A
shows CDC activi '?%?%%g{e%eggﬂ{gwt }eénte{ﬁ\t(ﬁ‘gﬁ?%@egﬁgm S61 " h??gs
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shows CDC acfiayibhdiScomiiduad, 8dctPys e oaDI4bodi es ch38SB19 and ch38SB31
15towards Raji-IMs cells. Fig. 10 shows CDC activities nediated by the

ti bodi 8SB18. . ch , endi: nfBSdids h
'0G1 cont ol ahbrrahy ERRNARE TEOHPREET norRt oo DGR iR 1 T
shows CDC acwhich rétels the dbiiitydd Hind €R28.dnenpiber aspeshabihe davention, Fesiinof ang 20

ch385839 to gﬁéb@i Blelof antFb 838 ddiBosibowToRBmpRedd. vi t i es nedi ated by the
ant i bodi es \(lz\ﬁ@g%f 18 gﬁ% gh3§nSBSO towards Daudi cells. Fig. 11C shows CDC

activities i at ed the anti bodies ch3 1 : B f udi
cells 25 Fig. Hﬁ_?f%eg%)(&&t‘%‘iegﬁ? r'l‘Eﬁ?WSS tq meﬁﬁ%oﬁ”?ﬁ‘ﬁvﬁ@@?ﬁﬁ @%’%@gﬁé“d E%’Egssslg
v1.00, and he@dB&Rig GH3R M freferrkd Auberiments, Raenysthed fardnhibitng the growliiv® thighows

t he bi ndi,Rg . # offle candit BHB19

v1l. 00 folr16|t hg%'{é&ggels%l!q@? D?’g@gg%%ggg %ﬁl\?ﬂ% ?ﬁi%ﬁﬁﬁ%aﬁ?&o? [ n?/lcat edm#uéri ne
38SB19 ant i bty and eReindeprieatioss are alsqripgjudefla shows t he average percent ages

of Daudi cells undergoing apoptosis after 24 h 5 of incubation with
ch38SB19, hu38SBi&entlinO8ntionraldtl 3R9BES avtheRPsuaiit cdrapbgitiofricgmplising ROVRIWADCC

activities i,ated.by the antibhodli h 3 9 , B19
vl. 20, and @ﬂﬁgn?m‘t}?ﬁvn& Sl n%‘?‘r‘-gﬂ)ﬁ% n%‘ﬁ‘g‘?%’?cé%}rﬁlr%%ﬁgn%qﬁég%’ t%?ﬁs LP-1
mul tipl e nyebbarmacetically acceptdtiley. catn ohoksiPEDE: albt isoMe; ebadiRraeeddy

ti bodi i ghx. t V& sksoftdj 1 - | MG
yrphom eel Lo B e By ani bodes,

ch38SB19, huf®sapeylic, poent, cath denthesds fom, i'"t'gz %?ctug\?\gc}rﬁér%ﬁrﬁ) %eﬁ%ﬁt?&o&ﬁ%& K el oma
cells. epithermal-growth facior (EGF), fibroblast-growth factor (FGF), hepatocyte growt
factor (HGF), tissue factor (TF), protein C, protein S, platelet-derived growth factor
(PDGF), heregulin, macrophage-stimulating protein (MSF) or vascular endothehial
20 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 endothellal growth factor (VEGF), including
HER2 receptor, MERS receptor, ¢-MET, and other receptor tyrosine kinases. This
25 second therapeutic agent can be also chosen from the group comprising of antibodies
targeting clusters of differentiation (CD) antigens, including CD3, CD14, CD18, CD20,
CD22, CDb25, CD28, CD30, CD33, CD36, CD40, CD44, CD52, CD55, CD58, CDS5G,
CD70, CD79, CD80, cD103, CD134, CD137, CD138, and CD152, This second
therapeutic agent can be also chosen from the group of chemotherapeutic or
30 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



Fig. 150 shows CDC activities nediated by antibodi es ch38SB19, hu385819
v1l. 00, and hu38SB19 v1.20 towards DND-41 T-cell acute |ynphoblastic

| eukemi a cells. 15 Fig. 16 shows the average percentages of Annexin V
positive cells after 24 h of .incubation wth hu38SB19 v1.00 anti body for
SU-DHL-8 diffuse large B cell |ynphoma cells, NU-DUL-1 B-cell |ynphoma
cells, DND-41 T-cell acute |ynphoblastic | eukemia cells, JVM 13 B-cell
chronic |lynphocytic | eukemia cells and NC-1 hairy cell |eukem a cells.
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DESCRI PTI ON THE | kb
bi ndi ng CD38 “H‘éi“wﬁm@g Wp@% par(?'hs‘:\e?1 l§§£@9 @ragéseggﬁwrélggﬁnt%r s have
di scover €@ ndeusamemmb@DQs tiembraneesiiferatiue | QEOBP'"HH’"?B"‘"@%SBCWQT hgtraé@ﬂ

surface and ?yll\éro&%ﬁ%l B SRS IRpradfdt é%ﬁtboihmérﬂs GRe cstaRc bonjligdtdeompriseat i on,

the anti - ant I es are also capabl e of Killi
ant i body- depeﬁﬁd%’ﬁ*rm%%ﬁ gatbery ang g ic 3gpnt H'bfrﬁ’é? p%;%'ge%f)g'%%e'ﬁ%]'r’f? bgl'8038
anti bodi es ofeytofsid wﬂjgatw@ompﬁsewa Capaiplzed CE3SE1B) BASH S, CERSIBA9C BEBEY

T 00a8. aﬁfﬁ%Sﬁgf APSBRE MRkt pMr kg 8, HElanpad sB36 £ 3BSs1s, ﬁg? cel
by at |edst t386B80, B8RRHb@Nd mﬁasowmomeewénwsﬁs urBEASd % 8ind
CDC. I n partigdhag, 3e”sﬁg§e s%%@férﬁdas%!mgghﬂ‘ﬂ%ayntaxbh@c@mgat&aa&tfwﬁdnlugdﬂees of

the invention are ‘capa I ng a CD38+ popt 0si ADCC, and
CDC. The 15i ﬁ%é‘?ﬁﬂ‘@'ﬁ?rﬁ’é%%@p\fﬂm plamppRutical W?Pc%?ﬁq!e%é%' 5%’[‘9”%%“ "es capabl e
of killing a CD38+ cell by three different nechani sns. Anti bodies ca abI e
of bindi ng COR&nainer aspegigd the ventiop] ant-CDYkhitibddias Bre veedrig getepkinp £

been previous| I I hdvird, ard 8dad to
1101-1110; E. préftgﬁ%i%oﬂtégc?g%aﬁ %Qgggﬁﬁmﬁt‘ e&ggrboé%%ﬁ%ﬁ%td@ﬁgut t he anti bodi es
of the i flentdetermineCRFdevals initymer tisgye-whi ch an apoptotic activity in the
absence of stroma cells or stronma-derived cytokines is denonstrated. The
term"strona Th%sprb@e%ﬂlnh@ﬁieh Risbahcdbstankit dvenprisingah isghR38 suplpasiviar 8 antissue

of a tumor y‘é@% @‘ﬂ o?&n%géﬁtv@o L%?é‘%md binﬁtﬂgc HIGS S Bise, aﬂ\? preferred

i nfl ammat or cel actors and
subst ances , esmiwidintinty thg@@i@%antlbhdes el’&rfh@ hismaizade38SRd SRR 8 0388§r1gcancer

cells. The 2538%%';:%61 3§§§9§<' 32%3913&.@!;3&%36'% dyﬁ:ﬁ@d‘cﬁ ab@ntsmalal maganshieed
g

proteins (e -5, and | L {S‘fﬁl\rjat d‘ l L= 7t|\%ngr
GVt CSF) 8 crromaguad, sughas P@lj&r&i'\é“u%#ﬁﬁ‘ﬁvmyﬁ'" F‘?ﬁ"ﬁ t?F‘cB?[“Y AhdEriva
hemat opoi esi s takhnd, and Et@\/tﬁhtum@rcmsraré R Usihd) eheamahjubatds ersthe frettmenpefiaosubject ar e

unable to tri er a tlc cel | thoi %ggr 660 &S OF
stromaderive F??E eév%’n?‘?"aé'?'”d? ﬁ&e}"éﬁg %%g%ggﬁﬂ rbtg%? o? t he

i nvention di smiaayaumhtmﬂy 20catabls Jormulabionli suchras poileent Bfhepewiudateaistina ti es.
12 lyophilized state or concentrated form, and for the administration of the formulation.

30 Unless otherwise stated, all references and patents cited herein are incorporated by
reference,



The term "CD38" as used herein refers to a type ||l transmenbrane protein,
conprising, for exanple, an am no acid sequence as in Genbank accession
nunber NP 001766. A 1LCD38+ cell" is a cell expressing the CO38 protein.
Preferably, the CD38+ cell is.a.mammalian cell. 5In one enbodi nent of this
invention, the CO38+ cell is a malignant cell. In another enbodi nent, the
CD38+ cell is a Becell. In a preferredgenbodi nent, the CD38+ cell is a
tumor cell derived froma henmapoietic malignancy. In a nore preferred

enbodi nent o * ' cell, aleukema cell, or a '
mul tiple we%gﬁ%mﬁ?bh&b?ﬁ%%@g%?gerred enbodi nent, the CD38+ cell is
a NHL, BL, MM B-CLL, ALL, TCL, 10 AM, HCL, HL. o0 cell. L in one
enbodi nent, Flgi $AishewsaiRACH PeRYRel @ﬁtﬁ@%@“@ﬂq PfaB%?’i%d@Q rﬁ'ﬁiﬁ'ﬁbﬂ%l@%ki I1ing
at |east 24 %ﬁ&%di@@%@éﬁhﬁ’,@&@gm 3sBhS, 39t i3 0abasalie expressingdmmandd38 or
stromaderive c{%toki nes. In ant ther en‘ﬁsodi ment, the anti-CD38 anti bodi es of
t he i nvent i oANGFE3EBENPEOSYTPRNOHEF K> | east 7 % of Ranos | ynphoma cel |'s
in the absence of stroma 15 cells or stroma-derived c‘yft oki nes. lt‘nC%:IféOt her
enbodi mens, Fige 1Brehowe GFRACH Nl ok thef spepific pidias of SHISWHB It

killing at | td S4cphoMddh bidhey ealostid Mel0mss antibbdy A e of
stroma cell sggl?f}?g%%ona- g’rl V_edﬁ(’:gg%gbggs. b@ognot.{g‘%rR%q%q?,in a cdilbe

ant i - CD38 anther¥idr18sely sxprrssinguEman 284 CREABPENG ng At Teast 36 %
of SU-DHL-8 | ynphoma cells in the absence of stoma cells or strgneg?geri ved
cytokines. | Figarbshers 2@ binbiagi tiration cuitves A t38SBIBE3BHR 18) RIPEL%.0 PO,

i nvention ar e.canall #afladd dddithedit8hios2b1st6 Of NU-DUL-1 1ymphoma cells

in the absen rona cells or stroma-derived cytokines. In another

enbodi nent, the anti-CD38 anti bodi es qf | nvention_ar I )
Kil'ling 40 | &igs3 sbowsFACSabpipts o bRl SRS ﬁ'@”gﬁggﬁ_?gﬁfﬁ‘é‘%’bm
celI's or stranprdediMag SukiokoNRamos weknohdeagoirgrbomitosinaftert iheubatien Wioes

ant i bodi es of ent,| , of killing at |east 9 % of

JVM 13 | euke#égi%lé%éﬁg o{htﬁ):gggfeoﬁ%@afgf?@fr oma cells or stronma-derived

cyt oki nes. I n another enbodi nent, the anti-CD38 @r%'y)odi. es %fttﬁeaﬁie genti on
are capabl e &fig.I4A showg the ayaseas percepigstes GEREMO8 R CEN9BROR PR Sb%ence
of stroma celdss Prusslib® With GBSEY S 0385H18K 385519, ABSBBIISEE330389R0 SRFRT.

"anti body" i i b lohtagg@!
ronoct ondb asebBgs: B2, Aiebu R &?fsqﬁ%%%f-ﬁﬁ?r?g%?%?%%%?Fdaeﬁ*??%odéﬁg‘f’ﬁ@; "any
i sotype such \apodityS, cellg f-axigAncludes botth TQERQS(Ppeitivc and £198aH§AFAS) from

mul ti speci fic,antibodi es, i i c anti bodi es, and antibody fragnments. An
anti body reac uﬁ("/&tgkews(% %“é%%?@?‘hc antigen can be 13 generated by

reconbi nant net hods such as selection of |ibraries o ol t

anti bodi es i FipHHyehawe tae FpiE0e PRIGeRiRgss B#r bﬁ@ﬁﬁ)ﬁ%ﬁf@%‘%a%%gﬁ?%aﬁﬂwt h the
anti gen or arpdaannb@gaborentiotherngmaset diantiamies.ash Figpdal | gG anti body is
conprised of two identical heavy chains and two identical right 5 chains

that are ﬂrOOi oé:' %ﬁ%gé%éia %Fggﬁggﬁnﬁg@oﬂmy& @0l uhddifiding bpdptostostieaians a

const ant T'egi vari a on. Each varjable region contains three
segnents cal I214cl1?ﬂ@@@fiWéW@htf‘&rﬁaW-SGb?feﬁ“HWﬁ‘eﬁgasﬁ%E'ﬂoﬁ(g" ("CDRs") or
"hypervari abl e regions”, which are primarily responsible for binding an
epi tope of arFigrsA gews aldiggramrd theshahdryexpedssion evdctoouses tmr?SmF@,SBg%
CDR3, nunber(itc%f sequentially fromthe N-term nus. 10 The nore highly
conserved portions of the variable regions are called the 'framework

regions". As used herein, "VH' or NH' refers to the variable regiaa,of an
i nmunogl obul ilﬁg.@s}‘pws a diagram of the human expression vector use i0 eXpress 19-

25 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, ch385B13, ch38SB18, and
ch38S819, towards Ramos cells.



chain of an antibody, including the heavy chain of an Fv, scFv, dsFv, Fab,
Fab' or F(ab')2 fragnent. Reference to "VL" or "VL" refers to the variable
regi on of the 15i munogl obulin |ight chain of an antibody, including the
light chain of an Fv, scFv, dsFv, Fab, Fab' or F(ab')2 fragment. A
"pol ycl onal antibody” is an antibody which was produced anong or in the
presence of one or nore other, non-idestical antibodies. In general,

pol ycl onal anti bodi es are produced froma B-Iynphocyte in the presence of
several other B: h ) i 2 i S0l beadicest, ddgual |y,
pol ycl onal aﬁpﬁéﬁ@g(}ﬁ%&%% a@%gr%ﬂ%ﬁag)gtq ﬁ%a'?t@g@nééé%ﬁ?srrwnf zed animal. A
"nmonocl onal eh@BBBARIpwardsRamasdel®rein, i s an anti body obtained from a
popul ati on of substantially honbgeneous antibodies, i.e. the antibodies

f or mi ngl t hi spgopylyahbRs ABICT @&ﬁmﬁﬁb ihrﬁéd_iated Betid saibodies ep38IBAB, PuiBSPlf.e
natural |y occurr muf at i ons. whi.ch m ; nts.
These anti boB'i':@ngﬁean{ PB'&'gﬁ‘a'”ggﬁl"H%"{c g%?‘ﬁé?%@%n opnét-'j1 hgﬁh zgrweaﬁsﬁg?gf ore
hi ghly spgci ultipleAnyeloap dsipe” is the site on the antigen to which an

anti body binds. If the antigen is a polynmer, such as a protein or

pol ysacchari ﬁgy. 7 D e RRirbORB AR MENREA By treaimtibaiiech368B1glarebmorinddy
non- cont i guous residues_brought into close proximty by the folding of an
30 anti geni c 3@ piRvards RapdlGPS  ns, epitopes formed by contiguous anino
acids are typically retained on exposure to denaturing solvents, whereas
epi t opes f or Figd 8hi shoms ADCG) aclistiearmerdiatad b she ca3§SRIRCaNtPYAY 84 bYAWB: sai d
exposur e. 16&1@!?;? 'dﬁiﬁ\gfi@ﬁﬁrﬁéﬂggggépfrﬁraﬂiiﬁdﬁ?iovﬁa?ésﬂﬂﬂl\ﬁ-@ g8 edigsoci ati on

constant of a particular an antigen interaction. The present

i nvention _proceeds fromnovel nmurine ti- 8 1,0ed] [ SB13,
3851318, 188880 8 %8398%,A%Cé%@ﬁY'f‘eéHHe%%é’gcﬁﬁicﬁﬁgéa%’ %ﬁﬁp@hgﬁ@gr@@t erized
with respect pingingRBim@At Remat gt 1senirenntisdgfovizodh MOLJH T-Ahd calsavy chai ns,
the identification of the CDRs, the identification of surface am no acids,
and neans for in I r i i T j ied NASEERIRIN3STR1EY aci d
and DNA sequgﬁétiAo?“%E’ﬁt‘?‘E‘?ﬂg'h%E%‘%?@ %3‘8?1%%?51319, 308530, 3881331
and 388839 | icHPASRIACIREEE30, end chaBSBIRdowardsiakiMG ey er si ons, are di scl osed
herein. 10 The hybridoma cell |ines producing the 388813, 388818, 388819,
385830, 38SB¥iy 9 B1shcd3BAA3Q awtiviieremaditied GP3Be antliodiedicb38$Ranskelibé§Ebsi t ed
at the Ageri anar@gei_l%& Le Col l ection (10801 University Bid, Mnassas,
VA, 20110722097 IV6h“Ttne 21, 2006, under the deposit nunbers PTA-7667,
PTA- 7669, PTA-7670, PTA-7666, PTA-7668, and PTA-7671, r [ 5 The
scope of t he ik ¥k ahowsnGOG getiviies medialed i g pRibgAEs b%‘ggggqcé n%'%F %%'bg:]rient s
conpri si ng t hASESEAHEN 6§ honbitkirgachimeld handri lpedi estranahtibodyytomards kivat
specifically bin toIOD38 Iﬁnd capable of killing CD384. cells by apoptosis,
ADCC, and/ or "®fEe PEIOMILRNR n the scope of the present invention. Thus,

anti bodi es and anti body fragments may differ from antiho 385818,
385B19, 3881F&D11A g@vg{@Dg,@gﬁ@@gggﬂ%ﬁd bpthe antibodies ch38§)8‘%5 cgh%%gé’?g, ang

20 ch388B39 towards Daudi celis.

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

Fig. 11C shows CDC activities mediated by the antibodies ch388B19 and ch383B31
towards Daudi celis

25  Fig. 12 A shows the binding titration curves of ch388B19, hu38sSB19 v1.00, and
hu383B19 v1.20 for binding to Ramos cells.



20humani zed derivatives in the amno acid sequences of their scaffold,
CDRs, light chain and heavy chain, and still fall within the scope of the
present invention. In one enbodinment, this invention provides antibodies or
epi t ope-bi ndi ng fragment thereof conprising one or nore CDRs having an

am no aci d sequence selected fromthe group consisting of SEQ ID NOS: 1, 2,
3, 4, 5,6, 7, 8 9, 10, 11, 12, 13, 14, 15, 16, 25 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, and 36. In a preferred

Shopatent ey’ b RORY | (h4E Bbineste LPBESH19e hassdRiasti.Ghandeavy
chai n and alt:151 i%@?’ L%V%egisie%%?ﬁgchmeé e Bbinpde

chain, and said heayy. chai | t hree
sequenti al IGIRSBHAVI.PYfonirei@bHib ta cowpetefd ?’@E‘Pé’ﬁ"@@ﬁért%ﬂmﬁta {@ %8‘:&%3‘8
consi sting %ﬁb%&i@n{ﬂ%éusl, 2, 3, 7, 8, 9, 13, 14, 15, 19, 20, 21, 25, 26,
27, 31, 32, and 33, and said light 30 chain conprises three sequential CDRs
havi ng ami ng _acjd sequences sg| i B&IsIh8etBoiRg Bpombdingfter24BEQ | D
NCS: 4, 5, g‘,g- i%g‘“’l"f 315‘59?%,"%{‘%?&3%%,5%{2%%3?824 g‘é{,gzg fs{g{, 34, 35, and
36. 15 §n af inabetigrehahBesp rhuthSRiRy-0Pher WASSEHITH 10 AP i nventi on
conprise three CDRs having am no acid sequences sel ected fromthe group of
SEQ I D NOS: by, 13, sriws ADGG adids metiatsd bythehanibodiee opBPRFRIS dW3BABBYI nent

there is provided a_388 ant | bady, . whi chy. Insfsigalt dp@st atibedheavy
chai n and af"‘-P‘é-a‘é‘{?’aﬁﬁgg %’?éﬁ’t ar&‘{]h}' ﬁ’,oxg'r?gﬂ al (‘Jﬁ‘ﬁieﬁg\li/dy 5 ghai n conprises three
sequenti al ¢aRsdd I nyttipleinm@laa eellsequences consisting of SEQ I D NOS: 1, 2,
and 3, and said light chain conprises three sequential CDRs having am no

acid sequen bt | tvi NSy 4ntidodics RH3ERB 10N ha3aRRervIi e
preferred e%@gagﬁe%ﬁ?ﬁét@% gﬁ?ﬁ%%&}é‘g@ &f }E{)lre” i é]li\Zenti on conprise three CDRs
havi ng 4fi n@ndBuIPSRIY ybAe tawasds Rar FBRYTRE™Gr oup of SEQ ID NOS: 7,8, 9,

10 10, 11, and 12. In a further nore preferred enbodi nent, t ere1i
provi ded a 3fp13BShant ik gctivities chediaterh by gptibogies |chAEIB 1 bU ¥hatn and

at | east one | i i :ﬁn%l b g nfﬂ%‘(é/m Sig8 carpri ses three sequenti al
CDRs havi ngag%ha%gsglggh'ggauengée?consi sti gg of SEQID NCS: 7, 8, and 9, and

said light chain conprises three seqgyential .. } } oo,
sequences cdisil®G Wwéfc%@ﬁwwﬁé{@@tqf,nt'ééﬁgi‘l@%ﬁ%@l’ ?iﬂ]%%% er nore
preferred endpgHusEsEio viipe iewdridDNDes! Dhelt dnate invphobiashc leekamin §81St hr ee CDRs
havi ng am no. acid sequences selected fromthe group of SEQ ID NOCS: 13, 14,

15, 16, &15;, fggggg%ga% {ﬂie%v%{jé aﬁ'i‘:eﬁ@éé?s RNGhEGH ¢ posifeamdilsrair 24 thind ineuba:

provi de bo ich co S | east 0 chasn and

at | east ondiohivgithudsem 19 vibRiarirdy f‘%%bﬂﬁ% ‘ﬁﬁl@SgﬂfJ% Eeéséﬁthﬂr[e\gyr!saeque’nt i al

CDRs havi ng yqiipRR-ABicdh lymphoma cells, DND-41 T-cell acute lymphoblastic leukemia cells,
JVM-13 B-celt chronic lymphocytic leukemia cells and HC-1 hairy cell leukemia cells.

Fig. 17 shows the percent survival of SCID mice bearing established disseminated
20 human Ramos tumors. Mice were freated with murine 38SB13, 385B18, 388B19,
38SB30, 385831, 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 hu38S8B19 or mu38SB19 antibody or

PBS as indicated.

25  Fig. 19 shows the mean tumor volume of SCID mice bearing NCIFH928 multiple
myeloma xenograft tumors. Mice were treated with hu38SB19, a non-binding control

IgG1 antibody or PBS as indicated.



20 sequences consisting of SEQ ID NOS: 13, 14, and 15, and said light chain
conpri ses three sequential CDRs having am no acid sequences consisting of
SEQ I D NOS: 16, 17, and 18. In another nore preferred enbodi nent, the

anti bodi es of the invention conprise.three CDRs having am no acid sequences
selected fromthe group of SEQ ID NOS: 19, 20, 25 21, 22, 23, 24. In a
further nore preferred enbodinent, thdte is provided a 388[ 330 anti body,

whi ch conprises at | east one heavy chain and at | east one light chain, and

sai d heavy ghai QR 86 S i AdciEDRicehBe4ing MOLPG aoligle
HoPd R b8 e R 5
ey LA LRI e e )

SEQ I D NGS: biﬁ&n htrofine1 3Rty of PBSBSIHAREteADr e preferred enbodi ment, the
anti bodies o t%e I nvention conprise three CDRs having am no aci d sequences

selected fr u I y 8O , , : , and 30. In a
further rmrﬁ?pig‘ﬁ&gé @d%‘?r%&%&rﬁalﬁﬁeor% Fg‘?%rlo'\zli?’cFe%%go?l% 388831 anti body,
whi ch conpri ses a};mll east@gneh;;ga_\f/_%{@cggq%ggg at Ih%%{sntwg‘ﬁg# h_gg%,g&%ql n, and
sai d heavy bhwiantindigsrdapabie ¢ BTGy B ) rd’
RS G 4 o R A My g A A
SEQ | D NOS: op#ie @“g@%"gﬁﬂdi‘m 3?1'89%@?’0?%?({%'6}%@% e&rgﬁﬁeﬁbgdi ment, . the
anti bodi es gifiti-CDes iantexiles ce aBopapate of kitisg GOFE3H el ky anipoty-deerRfeSbquences
sel ected from.the o] , . Jf hainkétitbAere nor e

Ol B in sibtned Bspsth i n 8bgs ahthodes of st it

preferred e ro B39 ant i bod ' C rises
at | easti0 oneatfabieyof ikad A %BQVeﬁeﬁlbéfdﬂ“FﬂﬁVéﬁm'F’@Pﬂ“d‘éWa‘?yFﬂ OXﬁ& @@ngﬁé%vy 10
consi st ng. SO D A R IF i shaincomRi | Ses
three sequefD38l ot I9gdt tﬁ’@b&ﬁﬁ?@‘)‘éﬁﬁ“ﬁn@@aﬂgﬁfﬁ@qstg‘l'osngpé&t| .ﬁgéolbfd\c% &I D NOS:
34, 35, andGiE. hnpabaidrein enpetirmeEnembodimenintiic @RBSDIAR abadies brihie he

i nvention conprise a VL V] . +alg | CRRIE ecect gdef rom
the group cﬁﬁg?tﬁ"i ?\"8 ?Pagﬁdfﬂ%“%bézc %gflr}%ﬁﬁdfggsé%g, _,2,’ea4n§l 46 ?\d 48.
In a noné pirebeiandbusprovddesibafirst enEb38 entthodips garpble e GRPS b‘fc?@y

conpri sing édﬁérghﬂﬂ n@fsN0 aci d sequence consisting of SEQ ID NO 38.
In a nore p?qer%erre en%%%i ment, there is provided a 38SB18 anti body

fﬂm;r ImSSIr ggpaﬁﬁ[{L 'eg\ééaggblg "o %{rr?darr]lg &gadan%et%'gee'ﬁﬁ& aﬁgﬁéﬂcséeil! Reathiin SB@st BAIRC  40.
have been previously described (M. Kumagai ef al., 1995, J Exp Med, 181: 1101-1110;
E. Todisco et al. 2000, Blood, 95: 535-542), but the antibodies of the invention are the
20  first for which an apoptotic activity in the absence of stroma cells or stroma-derived
oytokines is demonstrated. The term “stroma’ as used herein refers to the
nonmalignant supporting tissue of a tumor which includes connective tissue, blood
vessels, and inflammatory celis. Stromal celis produce growth factors and other
substances , including cytokines, that can influence the behavior of cancer cells. The
25  term "cylokine”, as used herein, refers to smali secreted proteins (e.g. -1, 1L-2, iL-4,
IL-5, and 1L-8, IFNg, IL-3, iL-7 and GM-CSF) which mediate and regulate immunity,
inflammation, and hematopoiesis. It is shown herein that the antibodies of the prior art
are unable 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

30 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.



enbodi nent, there is provided a 38SB19 anti body conprising a VI having an
am no 20 acid sequence consisting of SEQID NO 42. In a nore preferred
enbodi ment, there is provided a 385830 anti body conprising a VL having an
am no aci d sequence consisting.of . SEQID NO 44. In a nore preferred
enbodi nent, there is provided a 38SB31 anti body conprising a VL having an
am no aci d sequence consisting of SEQ12 ID NO. 46. In a nore preferred
enbodi ment, there is provided a 388E339 anti body 25 conprising a VL having
an am no_acid. pequenss £9Bsh ftiRgefls (aRed Msrtordr e winesbodi ment

t he anti bod invention conprise a VH havi n aci d
sequence sefareradplerasyanineagjd é@ﬂveﬂﬁﬁﬁﬁ '§t9f‘%’?83'3‘fa°3ﬁ§“’| Wé%[nﬁ%gﬁiggé %4

58, and 60. i JE R PLel BiireskiryheLTEm broteir crefereblyp tiwy CBY cellzBSB13

anti body conpri sin VH having an amino acid sequence consisting of SEQ ID
NO 50. |n §e5na4g 'gée breferred enbodi nent, there is provided a 38SB18

anti body conprising a VH having an am no acid sequence conslli étl n% of SEQ ID
NO 52. Bn én nneembodamnt efcthisnberntinmrihe GDNSr ¥ & B MeRNOLRLY o8 Behnt i body

conpri si ng % ﬁi ﬂ%éﬁs@%ﬁ% @ﬁb&h W%@m%d@mmnnm@mwcgemm 54.
In a nore pre erre

dinment, there pr ovi ded a
conpri si ng e Q?zﬁ\ﬁﬁeﬁ\!fdaffPr&I% ‘Pﬁﬁneé’é‘!eﬂc 5‘@3#@9&% n WE@%&?&?%QR‘E?&%%é | D NO
56. In a norg gngé*edjemqgl a6ipiapisiinie Béll, ot lbeietnia selh ool diidla ﬁ%{%@lceﬂniﬁ ®ody

conpri sing ayin n c sm_s e SRQ, IMZNO  58.
In a nore p?‘é‘f\(@F ﬁ‘geg@%ib ?%EH?(% ?‘ﬁ &’eﬁfgﬂg%ogl %"83839 ant i body

conpri sitog awMEHCAYHhgprdMiasalino aci d sequence conS| stl ng of SEQ I D NO 60.
5 CH MERI C AND HUVANI ZED 3851313, 38S818, 389819, 385830, 3851331, AND

388B39 ANTI BGRLER fi Hasshifieneiihs ientohi provides ant-Cbeglntiticsiieancapablsbddy i n
whi ch the constant re ortion. the d, or
exchanged, é‘di‘ﬂgr?éﬂeaﬁhg“ Wl%fj‘jyrﬁw%cquﬁ " ﬁ%ﬁﬁé%ericg oﬁ&koﬁi%&%? P%a&ﬁagn of a
di f fer ent SRﬁﬁV@cht(ﬂ{néQelmﬁngtm dnthodinenhdhe ant-CH88 pntbagies o the lveRfisd| ass.

e ankybodhe Sl §16k?T 2ok bk b o enirer e

aced, or e(g???ifaéﬁg t hat
t he cons’t5antceﬂsagl siwmasdari\leﬂkeﬂokl'@ﬁsalm%Ie@bp@@'ieﬁihi'l?fa"ﬁ pie %rem es,
OL bel ongi ngy, %ﬁy BOhRRE ¢ !ebé’fdmr@lea?r@aseh subolioEs-8 Mitiio tyetbo geliotiuci ng
chimeric antli Ies are known in
Sci ence, 22ghe gbgpnce ef Sfé‘fm%\f’e”sl%é%omﬁ'adr&ﬁ“ée@n 'gg I’nA'MB quhéﬁ%a c?":].'g@l?thet 15at ,
1989, J. | manietnag\kitibedies ofliRS inva@iibn 202 pap_abB ofnzahng atdesst 35 Hoof Stk
4,816, 567, Q%B@dréqlgéllg%Zthg%E%@e%gtrbn?&Qﬁl@%r%iﬁﬂa%ﬁ\%drbyfbm%@ftﬁraﬁﬁtﬁ@’ in

their entir I nvention [i Ct tsbons of
383813, AB3&dBhodBESL3INGanBEREBentiwdes 9bthe "a'ﬁaﬁ%aﬁﬁ@@?blaer‘&r@}"gﬁ _

par ti cul ar, %%fdmgliﬂlj[fe’f 'lﬁnﬁfﬁhﬁ 815 iff AR BbBerRb dfeAdinzots mnmweﬁwvemt
r egl on. nor e

erred enbodi ne 0 is
t he human Ig@t‘?“l@ﬁpa‘ @Bﬂ@?’éﬁmbp‘@@e%quﬁ@?t% 'ﬂ@ﬁ@ﬁ? (zbg ant| 'aPeD
gsed hgr fel n cerpaﬁleroﬁkmlﬁg at @éumeu% of ZRMD4h delikenvizi atis indhe absenee @fsﬁ‘ﬁmaé-‘@ﬂﬁ,lence
erived from non-hu no i §F 150
52 gn'la rﬁﬁ%dgm #J\C!ﬂl\.br mdmlt tﬁé a 6@@8 %ﬁﬁﬂo@lﬂ%s 1

reduction in%% a xenmm c anti such gs a_nurine
ant i body25 f oinvantion extumpala of hi’dlog gt lneat@rfe ohByMa3 d%l-ikﬁ[’%ﬁ ‘Pﬁ"ﬁéj‘ i 8o3°F © rTEntl gen
25 bi nd' N9 il Eausaswsmuémféatamfneghemaaﬁaﬂwobmbddm: tedathrCDBR i es,
or anti bodi es adapted for non-rej earb}ee(s)n q%@i ge % N@%nﬁgc%(ﬁguced
using sever afntbadienef g invenionae 580 Wit é ng used
herein, the fheaysdnas ioNgronRrddie bogiomisgsivad cymmnmtl on of nol ecul ar

nodel i ng, statistical analysis and nutagenesis to alter the non-CDR

surfaces of rd abl e regions to resenble 30 the surfaces of known
ant i bodi es Og%{tgﬂ%?\égté host. The CDR grafting technol ogy involves

substituting_the conpl enentarity deternni regi ons_of . for

mouse and® bofike tert GnEbasY s UFShABTREY & %nﬁf%ﬁde s§nse aad %‘@%ﬁg%ﬁ

Humani zed ﬁhmaﬁédi&xaﬁéﬁtbb&d& @scliiref N Rbbi dm\oelooalrmtﬂmdiesﬂ emrwn@twuvhrl abl e
regi ons other fhan L,aL)

deri ved subs?%h?gl éﬂwg)g%w'gﬁﬁ@ﬁﬂg‘%\}”&%?"f‘?' aﬁ?zﬁu@é tf%Epond’a(mb E fran antl body
regi ons and &idBsdidsrand edtisdystagmental Atyamtrboémaaathm $ne§lﬁ1= antfagmean b8t her
than a human.




Strategies and nethods for the resurfacing of antibodies, and other nethods
for 5 reducing i mMmunogenicity of antibodies within a different host, are

di sclosed in US Patent 5,639,641, which is hereby incorporated in its
entirety by reference. Briefly, in a preferred nethod, (1) position
alignments of a pool of antibody heavy and |ight chain variable regions is
generated to give a set of heavy and lBght chain variable region framework
surface exposed p03|t|ons wherein the alignnent positions for all variable

10 regions are %t % %ﬁorﬁﬁﬁ’éﬁ rﬁé%dsd@urﬂﬂ gallselebin af Sirbriasf ohesvombinat | i ght

chai n vari aBf¥" Famewor k- sur f ace osed ani is
defi ned foramlhodldempi’@lmObéwﬂ'(‘{ﬂctoﬁ’étﬁPﬁHP PWQP%g?)aﬂ%gﬂﬂgt%?mg#eﬁeavy and

| i ght chain | Rizefdaarewor k surface exposed am no acid residues
that is rms?'\{gfﬂgﬁh eﬂc‘ﬁl@ntl cal to the set of rodent surface exposed am no

d d fied; anti @id idehtmiahiigh
0 e A il st i
step (2)s5i s chalhs thdt e doinddt by wiselfige tbopes. EarRy ey 3 g‘ﬁ;ﬁ &l n varl abl e

region franmewo tgﬁgig@gﬁd gwggtﬁéir@gmnnEagwgi-iabmnegbas:ontammre\? sEOTeNSt ep
ho

(3), except PoY e amno aci d residues,t oagy atom
of any resi ¢aledofcomplementasitedaielining aip ré‘irrtghkgi‘t)R'ghsre |g$r;gsn§h(;éb‘téh§g}o ent

anti body; aRgidiodre phaiy iSspbasisle mdmmmam etiody o"Q@IhéWQ?@ By frpysuaty

Speci T Cl Ly Rl Sk Bira ~BBRAOE) &bﬁghawmrmlamy of
ot her technlraft%@d 1%8% ﬁﬂﬁﬁ BéBE! Qﬁffé?ﬁgn“ A&y

400 |v&> r%%%grk
Pat. Nosig 5 ma@ugmnseﬁ%p@s@)s of\ﬁbﬁé@ﬁbl?greg‘fa“?@ e iRy 592
106; EP 0 519 596 Padl an E. A, 1991, Mol ecul ar I nmmunol ogy 28(4/5):
489-498;  stUBHP®a G M et at, 1994, Protein Engineering, 7(6): 25

805-814: Roguska M A, et 9 , n
(U S. Pat. Ogﬁﬁsuédgwimgyy"aorm\%’gw?%{ﬁ%N@Sd!ag%b Cge??%bgo%%h 1mﬁlﬂﬂﬂdmﬁ‘:illﬁ‘ hedwyf f1ing

L
net hods knowhalmoft &e aftibody, nn&lmuhgﬂmepl’rmgﬁ chigig if @ %tsﬁﬁ\(:lsds ‘é§§

Egt enl\IO ;ppl4| %ﬁgpﬁ"%ﬂsﬁ‘r jergive, B 2P d$0® o Y e mleamgmnbum“ onal

nb 46645,
9812489315 \OnBRrbgobuin otk 9&3@83@ a%éﬁ%‘%é@ﬁ?‘@% "9'\&/%0%5‘%&0‘?'0 E’fﬁ%?m (said

references ingor dr Ripnehegm@ae in their entireties). The present
i nvention provi dgeg{ ﬁ%ﬁaﬁ?gée [?I bodi es or fragnments thereof, which

recogni ze CO88 and Kj | b%@% %ﬁggdw%&mgg Hl%edé%ﬁg oPRdf@pre&dEs of N a

further enboﬁli’ﬁé onat gl odi es or pe: bi ndi ) nts
t her eof haveo;ﬁ&@r ride adthdrj ingn-identigal |an§t@9q$sgj53gl.ﬁn%r§| gpngl ?nt{ﬂﬁd@é W

rechani sis. L yely AR Bo%.y/niibBRs 1Radpesstos tbmee\hamfawthareﬂ-lﬂmhq@%ﬁes or
g frag

epi t ope- bi ndP nments t'hereo vent | a1 1 ng
sai d CD3ga' p@ldUQnm)poraﬁ@piw@bwbeQ}%% Lﬁ‘falﬁhg&é{ r%ggh 5P g% iraé(;@rr%&@%@&g o?

stroma- deri vedmantitkiuhesd asimal pref erred enbodi ment of such a humani zed
anti body is humanl zed 385613, 38SB18, 385619, 38S630, 385631, or 385639

ant i body, or i.to t istRednasdd db[glmmrfmnpa@bamlaw of

enbodi nent s, 5‘8‘?5@35? O\Q?‘dgguéesurggcgd or g%ﬂ % ?‘Igt 5%0@5‘ Stid arkhe

385613, 388838bst@ﬁism@qmm@woant®8@%1€ HiegerdB8E %y 'ANE Py v&nere
essentially identical except for possible naturally occurring mutations which might b o

25  present in minor amounts, These antibodies are directed against a single epitope and

are therefore highly specific.

An “epitope” is the site on the antigen to which an antibody hinds. If the antigen isa

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

30  antigenic polymer. In proteins, epitopes formed by contiguouis amino acids are typically

retained oh exposure to denaturing solvents, whereas epitopes formed by non-

contiguous amino acids are typically lost under said exposure.



10 surface-exposed residues of the antibody or its fragnents are repl aced
in both light and heavy chains to nore closely resenbl e known human

anti body surfaces. The hunmani zed 38SB13, 385618, 388619, 385630, 385831,
and 38SB39 anti bodi es or epitope-binding fragnents thereof of the present

i nvention have inproved properties. th.exanple, humani zed 385613, 385618,
383819, 38S830, 385631, and 38S839 15 anti bodi es or epitope-bindi ng
fragments thereof specifically recognize the CO38 protein. .More pr ferably,
the humani 26d GRBBRGEN3EREKEN IBSBIOT BotBadssuisys Lo e OHRT | bodi o5

or epitope-hindi . t hereof have the additional ability to kill a
CD38+ cel |, %b@%é’gob‘{' eglﬁlgf@%k , and/or CDC. The humani zed versions of the

38SB13, 38SB18, 3851319, 385530, ,38SB31, an 3 i i are al so
fully characther pregent Heyasfiph aredeeie gbth% %Hiﬂ% ﬁﬁgéﬁggtﬁgééﬁ nrgeti?ﬁi d
sequences ofzgegth |438B8 arsdsbea v 3eshs0,n 38aBehbland r 383%I%s Whitle aRA ¥ quences
of the genes for, the, light a i I KDl ROk 9Pk €hains,

i denti fi Cat | BATSE" %Mk%ﬁgeecpﬂeﬁ?%é%to %P ?géaé??{%%b%y t he@t,éur f%agg anino

aci ds, and dhs tleotificationodf e GBRRh isentifisation o SHHASITYAC PAIT SEBMSEHRMT form
HO\é\e¥er, thenge eé%fontiﬁ‘?ecﬁ&%ﬁ:@ﬁttfoinﬁlvﬁ@tdriﬂ?rﬂ&nins amdltarddinﬁm_\ eem;eocmfijbodi es
and fragment's conprising these sequen ,

fragnents t kﬁﬂ*'b%%%f‘c"r"&sl?égl ?@%iana&c?%' 9@%‘%3%g%ﬁ@@&%&%?@%@ﬁ?f‘ﬁ%ﬁ&cms+
cel I's by apajapsi snd chRGBasigsll wisiddCartkalidcloaed héraint he scope of the present
invention. Preferably, such antibodies are capable of killing CO38+ cells

by all thre ' ' ' ig. apeB1Y, 3dEBED, BEGBBOAY
fragment{sH oﬁ%ﬁ&e@%&?ﬂ %ﬁ’ﬁ%@ﬁ%?ﬁ?%@@???g rﬁna t{} %&%@é&n’f 35618,
38SB19, 38SB3WI 3a8BERIUring Pet-OBI38 Snbbegias; A bsen JpPasid A ﬁ‘é 7ed def vati ves
thereof, in gherdoReas|Hs6rOHREERS BRY MahedsasSvAf 200l B-22EDRISA)aoriAwre | i ght

chain and heavy chain, and still fall w.thi.n.the,: { 74 70€ pRAeARB!
invention. 2b 2PRE B tog d??f?“?@@%‘f?, E@ég@%@ %2?@?&5@30 385831, and
38SB39 ant i bpthges®mmad PEAGET iresbebvelyodel i ng and t heir nol ecul ar structures
have been predicted. Again, while the CDRs are inportant for epitope

recogni Lon, rhASkod o A FaRARlvEhIdP id et ARfibbadi stbadies fandgtragroaniof { he
i nvention. Accordingly, antibodies ar&d ra rrednts £ondk YHa‘fl%ﬁeéiﬁ@Py have
i nproved pr oPFERRIISEE HESRISRIUENIRP, IfEde R ﬁﬁﬁléo 'egf?ﬁl ?@" ma%)ur atfon of an
anti body of §iR@PCEISBAG capLBIRL of kiling TTRBES eqiiscncanoptykist ARCReaRdorHdf atind

| i ght chain var.i abl e reqgi,ons_of .th 8 . a
30381, ano SHRTE Snks HOR Besery i Epihl” B, e pn e A e o
previ ousl y kdiffenfran dntivody S66B1% 36681 &%nga%ﬁ@aﬁsﬁ%' A \ei‘lec?{f B% mat i on

can be usged geg.t{% ' sl ORBuBHcokive th3H88MRId, BRRE3NM cB851319,
38SB30, %@585@?8{% géégg@?ntﬁ?%{)ng?ea? Thgs y hunmani ze\%{&n{ti - CD38 anti bodi es
or their derARdbeaysshatayang sibiafwitindoe spope RLING 9SSR MEMY  agent of t he
present invention. Thus, in one enbodinent, this invention provides
hunmani zed antyi baslieeodimenfi thiojeventién ipravitiea cartibedivreat epiipprddTdingoli@Ting one
or nore CDRs Vi 0 A j : Rlceshid & hd¥esedaiatdirom

B PR b ool GRRUEARY, SEREE o

consisting o , 3, 4, . 1, 8, 9, , el 14,
15 16, 17. 1t qrae copeistimol SEE IDHOSHY, 2, 354 98, 757 . &%,11%@%]1%0%3’&’, iz6’3,2, 33,
34, 35, aad $ﬁ.1d,qg,azd’):’ﬂf 85 Il o e d ER 28, LAS0NB1ELE, 3B,B4 80 dlmicﬁﬁaén of the
i nvention conprise at | east one heayy chain. and. at ain,
and sai d 20 ReERipdcgmbedia ﬁ‘ies%g'g?%%/%g' qﬂgﬂﬂpﬁﬁ%ﬁ@ ﬁg\%l(;ﬁtgbl?;lﬁ%%»aci d
sequences sebgfih afdfat st bee fghoehainoasd sdid gawf ciBlEEanprigesthree sequegtial7 - g
9, 13, 14, 1 9. 20, 2 . , i & $Eghb chain
?ngs%ad/{pgn?rpé? aé%RsSé%ﬁen g se?e]ctedgﬁomﬁﬁ@ g%ﬁlp @Hétstﬁ'@ Q

conprises th avi ng am no acid Sequences se ecéightfrom
the group cohNSstli Agd.Gh BSEQA, M4NGEE19420,21, 85, 2627, 3l 32,131d g anq §aid gt 55

23, 24, §§ éRain %Qm]p%s e @ffertBl ChRshalimp tdhakio Beieetuemdes Sclestablioment , a

h [ 385813 i ded [ t h
Charn and at Nagaw erestnpMSERIR HOSuoh & ozt (2nths) hEbP A s

three sequengpads, esnagessent ari ty-determ ning regi ons having amno acid
sequences represented by SEQ ID NOCS: 1, 2, and 3, and wherein said |ight
chain conprises three sequential conplenentarity-determ ning regions having
am no aci d sequences 30 represented by SEQ ID NCS: 4, 5, and 6. In another
further preferred enbodi nent, a humani zed version of 388818 is. provided,

whi ch conprises at | east one heavy chain and at |east one |ight chain,
wherein said heavy chain conprises three sequenti al

conpl enentarity-determ ning regions having am no acid sequences represented
by SEQID NCS: 7, 8, and 9, and wherein said light chain conprises three
sequential 21 conplenmentarity-determning regions having am no acid
sequences represented by SEQ ID NOS: 10, 11, and 12. In another further



5 determ ning regions having am no acid sequences represented by SEQ ID
NOS: 13, 14, and 15, and wherein said light chain conprises three
sequential conpl enmentaritydeterm ning regions having am no acid sequences
represented by SEQ ID NOS: 16, 17, and 18. In another further preferred
enbodi nent, a humani zed version of 38SB30 is provided, which conprises at

| east one heavy chain and at |east oneldight chain, 10 -wherein said heavy
chain conprises three sequential conplenentarity-determ ni ngmr egi@gag havi ng
am no aci d sequences_.repfr SbdiEs M3he irlenticdCompriee hiee wher ei n
sai d |ight &haimPf%BWB?ffe@eegﬁ‘i%m"gégﬂ'g%%uenti | conp hidey-det graniai ng
regi ons havihgn@mmmﬁdewnmeﬁém%rﬂ%@)%ﬁ%%gﬁgl% NOS: @ﬁ% 23, and
24. 1 anot hep of Yo LNfind i pretstreardasbaimunt, there Fuprayifie 8 338P IMPBH 385831
IS provi ded,anﬁ!g' i'ch conprises at |east one haayy ighadhainaad siid hesvgt one
li ght chai n,WNMWS@%@HG%QWh%%icﬁa“é@r‘}pr| ses three sequentigli . o

conpl ene @gm&%ﬁg@g fHiréks) sepgntial CORe/haw g aniig 3¢l IPLBTENCES rgpresent ed
by SEQ | 3 25%}%? fndd§7 ndPIbeh MREBIn boRipiiged thhtseqimiial TBAIAVEES t hr ee
sequenti al c?ﬁ%i% a'r F{) é% ermning reql ns hav'é‘ng am no aci d sequences
repr esent ed mn&wbmmsm§ism,°f§ﬁ&'§d€o§ﬂ’Qn%ﬂdnér further 20 preferred
enbodi ment, a humani zed version of 38SB39 is provided, which coggaﬁiesees at

| east one heguy GRRHrEHRicied chrstiment tid glibodemplihe Wvertion FompNEE WER y

chain conprises three sequential ceonpl | fEEG MYNOSYTE . havi n
ani no acimd) s€ybe mewsg A e%%?%“&eﬁ@eg%ﬁ%@%%ﬁgs%g& pgjz ar\qr[f%sofigggwmer eig
said |ighy chaif, aadmei meshurheesosayeened ambediiie RERT & 'FYSTet er mi ni ng
regi ons havi ng, ami ng.aci R Hew esanhatiabigasEge (! in, 8¢ 35,
thefoo s6iea oy lightabein. 929
bt RS -

and 36. In off& IS | nvention,. provi des .hunpm 7 aglq anbidrdses or
fragment s theaiiedfeavwcbﬁnmmﬂiﬁ%se"héeevﬁ?q‘rﬁm‘%geq‘%s g?ﬁ"ﬁ‘g aci d sequgnce

selected fr O@&rﬁ}s@%mﬂ EPS'%Q% NSFE7| B ANAR, afidsaid dghit 2hain ROmPHReE fpPs sepuential
a lze

enbodi nent , uman "38SB19 anti hissioshohicemptd.ses a VH
havi ng an amsm@gMS%@B?C ggﬁi{sééé'ﬁ%gf%%% 30 ID NO 66. In another

preferred enbodi nent, a humani zed 38SB31 ant i body .i,S. . A j

conpri segsa Wrahgnerngorarprefairgrberabodimant gitie ﬁEt—‘qu@Bro& en]B %?;gﬁ;%ﬁg%héﬁé 72.

22 SEQ I D : , b scedisdefran tiedgrenh Ot , . i zed
ol gt

385619 anti oVl I ch conpri \, M #BreAi¥ provided e
sequence chosién 16r d¥a ek 1§r BUP fHP“%EgrleﬁrE@gdG%n%ﬁd égﬁ, I% ar%tohﬁr“ ot
preferred e"@%é'ﬁ‘f?%ﬁbﬁyhmnim_ri%mlﬁaﬁmnedmwg&; iCEa'ggggia ;JE‘ @{Qmﬁ:%f o6
conprises a Vi having an ,amn C : BCR aeg vingea

| D NOS: 68 ar@amo.anﬁft?@’c{:[]ﬁ%"ﬁi c%eag~l 5@‘3‘%‘15?3‘?1‘?. bogiﬁes Srégid%%tté?ﬂﬁmbw

fr agment sy¢ heiegaénoeé cosisting ©f SFE PNV 1% A4cd 1 £8 i,&cl fssﬁﬁﬁ?%qul ons
in light and/gr h hRs }EiRG affiriotadicséqlrasesatonsinéndo? "t'Pons
defi ned by t H re&r%@@%%?%%@? in! Q'gbl e 1A and 16 which represent the nurine
surface franmetbekdi@si dues that have been changed from 10 the ori gi nal
murine residue to the correspondi ng framework surf e.rves'.oq‘ugbrﬁﬁisé%egurmn
anti body, 28E#.anbiHer floss predbriet)emiediminb e ATPREIER S BEYGPFEShond to t he
muri ne back nut %t Lons. i n]rk,h%@ggqﬁgiq&&@amk&nhm\womﬁi%@ Nes: 19880 |1 D
NO 65). The r&SFat84"e 8" back mut at | ons_ar eg‘%r%f\iegplmeg.giscg&;ge@gcbgwee
chosen asosleset,ite@3j ¥.Un2 UgherenerenyeeBeS s58A 0 ' anal O%é to the,

sel eﬂi gn_ of 5@ iog)'r‘,%iém@&mﬂ%es iamegfgteéqejjﬁzaw ]?baim:nfﬂr?fégéﬁtllgdl Hfgflﬁ"{, ,i;;g .
resulted in a“decréase In antigen,bin Yaa(riRe GtsiKA aeliadeque :

U S. patent ag@dir@aw'@ha‘ﬁmpé‘g?ﬁ gies %@%F@%%gz _%d 2005/ o%%%g) e

Li k_e\t/)vi Zg, theggﬁm_ Ris Z&CBEISngGS: 38523 18 ?;gg@o:z;é @Bé‘id:&g@a 5 aggam _
anti1 bodi es and epit. - DI ndi ; hesy R sistig df ted: B I on
can al so i ncl ﬁ@%ﬁ%ﬁ?‘%ﬂ%@ﬁ%r&ﬁ??gﬁtﬁ%ﬁd/or heavy chain am no acid

resi dues. 330 P@LYNUCLEOTI DES, VECTORS, AND HOST CELLS Nucl eic acids

encodi ng anti-CD38 antibodies of the invention are provided. In ane e
epbodi me[]t CD'([B a%ﬁéﬁﬁfreﬁdﬁ%f_@rré@%@ﬁbﬂiimeﬁnﬁacmfgb%ﬂéﬁ;%f}me !ﬁ‘?@fggﬁ;&;ggg;ngagj ai n
of an anti I '-mmunogl obulin., In a X3 fouBRE S 3 eic
aci d encodes &Dﬁﬁawlrtgh%f“W@f"dé“‘ﬁqlé%}clgé %g%&?mqruno f gﬁgl in %P%E%’BEH a
nucl ei ¢ acid B9l egube, aAd S0ctdesiutthe MptghpreECneBPodRen 1™

i mmunogl obul in. I n anot her aspect of this invention, there are provided
pol ynucl eoti des encodi ng pol ypepti des having an am no aci d seguence
selected fromthe group of SEQID NOCS: 1, 2, 3, 4, 5, 6, 7, 8 9, 10, 11,



12, 13, 14, 15, 16, 17, 18, 19
31 32 33 34 35 36 38 40 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30,

16

388B31 antibody, which comprises at least one heavy chain and at least one light

chain, and said heavy chaln comprises three sequential CORs having amino acid

sequences consisting of SEQ 1D NOS: 25, 26, and 27, and said light chain comprises

three sequential CDRs having amino acid sequences consisting of SEQ ID NOS: 28,
5 29, and 30.

In another more preferred embodiment, the antibodies of the invention comprise three
CDRs having amino acid ssquences selected from the group of 31, 32, 33, 34, 35, and
36. In a further more preferred embodiment, there is provided a 38SB39 antibody,
which comprises at least one heavy chain and at least one light chain, and said heavy

10 chain comprises three sequentiai CDRs having amino acid sequences consisting of
SEQ 1D NOS: 31, 32, and 33, and said light chain comprises three sequential CDRs
having amino acid sequences consisting of SEQ 1D NOS: 34, 35, and 36.

In another embodiment, the anti-CD38 antibodies of the invention comprise a Vi having
an amino acid sequence selected from the group consisting of SEQ ID NOS: V, for 38,
15 40, 42, 44, 46, and 48. In a more preferred embodiment, there is provided a 388B13
antibody comprising a Vi having an amino acid sequence consisting of SEQ 1D NO: 38.
In a more preferred embodiment, there is provided a 38SB18 antibody comprising a V.
having an amino acid sequence consisting of SEQ 1D NO: 40. In a more preferred
embodiment, there is provided a 388B19 antibody comprising a V. having an amino
90 acid sequence consisting of SEQ ID NO: 42. In a more preferred embodiment, there is
provided a 383B30 anticody comprising a Wy having an amino acid sequence
consisting of SEQ ID NO: 44. In a more preferred embodiment, there is provided a
385831 antibody comprising a Vi having an amino acid sequence consisting of SEQ
ID NO: 46. In a more preferred embodiment, there is provided a 385839 antibody
25  comprising a Vy having an amino acid sequence consisting of SEQ ID NO: 48.

In another embodiment, the antibodies of the invention comprise a Vg having having an
amino acid seguence 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 385813 antibody
comprising a Vy having an amino acid sequence congisting of SEQ ID NO: 50. In a
30  more preferred embodiment, there is provided a 385B18 antibody comprising a Vy
having an amino acid sequence consisting of SEQ ID NO: 52. In @ more preferred
embodiment, there is provided a 388B19 antibody comprising a@ Vu having an amino
acid sequence consisting of SEQ ID NO: 54. In a more preferred embodiment, there is
provided a 388B30 antibody comprising 2 Va having an amino acid seguence



42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, and 72. In a
preferred enbodi nent, the pol ynucl eotide of the invention 23

pol ynucl eoti des per se but also includes all pol ynucl eotides displaying at
| east 80 %identity with said.polynucleotides. The invention provides
vectors conprising the polynucl eotides of the invention. In one enbodi nent,
t he vector contains a pol ynudeoti de engodi ng a heavy chain of an anti CD38

i mmunogl obul in. I n anot her enbodi nent, said pol ynucl eoti de encodes the

l'ight chain of an apti.- i h]gpéx | loRinRimt, i thereds poovitied\a des
vectors conﬁ?ﬁsﬁ%%ogé‘z?ﬁﬁgﬁgb%@%m_echﬂlegégeg%oﬂgi ng fuc%i?&ingroq s,
modi fi ed antBBBE atibodncanpiingra Yig ReVigsan aRKC FCERESIPIRE BB "P Y Srder to

express the IQWV £ H=0hore! ;g@fenﬁbaain{boafrnehﬁeh@atisf pERBd 2 BBBRW efibedy t he 10
i nvention, the p'o?ynucl eoti [ '

0C ot i des encadi ng sai d heavy -apdi @ynbight chains are
i nserted i ntcompsgide i BaVIRSRN BRILO 8¢ ﬁe‘gﬁﬁ?e ?"HE'S‘S“ ATEE Ty operatively |inked
to transcriptional and translational sequences. Expressi.on gﬁg&_{orﬁﬁqq ncl ude
pl asni dsg YASBBMERICS mNtDs HUMANIZED ragSB1Bpe8aRis \35331% 5 he

ot her vector, Ll led man will know to be convenient for ensuri ng
t he expressi%ﬁbgikgg{bg)??ggvy and/or light chains. 15 The skilled man w ||

realize that the pol ynucl eotides encodin he | ldfidH, o£dai ns
can be cl ond liﬁﬁ@'@e@%/ﬂ‘s ?é?@ﬁ?”‘b@@'{bfﬁ“g HEN g"ht{bP &yelngfgq\r{r%h @gg?‘gér%fmf%@, rﬁ(r ef erred
enbodi nent, o tRAbTE elieret] @plsced, er exaparged; 30 thabthsyptakiREoHR. 1S Hirike

Pol ynucl eotides of, the jinventi. Lect Of | shdtBeridifiB&lynedssaul es can
be used for PRCIFERLESP iaochﬁéo}Faa%% gén?%ﬁaoglbgloﬁglﬂ@ﬁd i o

_manmal i.an,_host ?eJ bﬁon o
Tr ansf orquat | spbclasn “Chimbc znlibod0 aleaselersie e aabegy ‘“i“‘r’ﬂ‘&b’@ﬁé’?‘h%’ 96l n‘u_&eot i des
into a cell %ggr{tigm ﬂé?ébf”ﬁtéﬂgﬂat%, ?énﬁ?dé@ br &RRYAYedS sé ket s cedstdnt eefiidmist he art
X ed trans

and i ncl ude an-nedi at e 1St or mat i on, | cl. [
preci pi t ati dinkepisl a/yariebleregien e xdiferaliPrPERY PBﬁS}O‘HQﬁnﬁgﬁ?‘g@? P%@?%yn? aes
el ectr opor at yQfincisdC MBHBLSTor pfodating bisimare gqﬂiboﬂie@aﬂedﬁlownﬂmthﬁiaﬁo§§ﬁr€§,-'
biolistic | nleCtionehlds g hadl568  SUeFSH 286 dbioFiniqlbs 4 nek BilioBr
15 @l 1989, J. Immunol. Methods, 125: 191-202; U.S. Pat. Nos. 5,807,715; 4,816,567;

and 4,816,397, which are incorporated herein by reference in their entireties.

In one embodiment of the .invention, chimeric versions of 38SB13, 385B18, 38SB19,

388B30, 388831, and 38SB3¢ are provided. In particular, said chimeric versions

contain at least one human constant region. In a2 more preferred embodiment, this
20  human constant region is the human IgG1/Kappa constant region.

The term “humanized antibedy”, as used herein, refers to a chimeric antibody which
contain minimal sequence derived from non-human immunoglobulin. The goal of
humanization is a reduction in the immunogenicity of a xenogenic antibody, such as a
murine antibody, for infroduction into a human, while maintaining the full antigen

95  binding affinity and specificity of the antibody. Humanized antibodies, or antibodies
_ adapted for non-rejection by other mammals, may be produced using several
technologies 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

30  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 WO 92/22653. Humanized
chimeric antibodies preferably have constant regions and variable regions other than



The anti bodi es of the present invention include both the full Iength

anti bodi es di scussed above, as well as epitope-binding fragnents thereof.
As used herein, "antibody fragnents" include any portion of an anti body
that retains the ability to bind.to the epitope recognized by the ful

| engt h anti body, generally termed "epitope-binding 30 fragnents." Exanples
of anti body fragnents include, but aregnot limted to, Fab, Fab' and
F(ab')2, Fd, single-chain Fvs (scFv), single-chain antibodies,

di sul fide-linked F F d f VH
Fegi on. - Epl 1B FHEHER ‘Pgrfggqé‘%n@ﬁgg”ea'sé.“‘%?g“ﬁé“ﬁr‘“ A B es,
My conpri s@oinhie warrespohding dwiman (asijibedyoiegions anth %&Bf’b Stiyed ?r}ﬁ"?aﬁlr%' % R

entirety or 8%@%(3&%%}Qinam‘i‘aut)mem\éha%umahnge region, CH, CH2, and CH3

domai ns. S nmay contaln one or both Fab fragrrents or the

F(ab 2fra ment . Pr ef er abl the anti n l¢oq81 X CDRs

01g cha whol tFaWQieB(ﬂﬂd mﬁi“?%ﬁéht r'?ﬁ%eiﬂ Qtég%gg é'fﬁe\?\g]rg ?‘?}é;h&igl fogof such

regi ons, 5SUgkhidHgtiMkReogdnuity ofrantibociesODRN aadlﬁerah’tsboa‘f,uﬁf@t qigrleged RS her |

thefragrrens n @i}, o n

| mmunog! obul e 2L eEt WK © PgREY fmﬁm‘é@" i em’*ﬂw“’f@‘%ﬁié‘ it

t hereof 10 IpedfemettmEihod’ ()I)Zptﬂaﬁmglrﬂllﬂl@emiﬁ? B&op er@GEWV i@q%tcﬁ%

cl eavage, u%ﬁ&,g d;q?qs YRR teegwyélséfafbhefawgﬁ@mm)cmm m;asierreglp(u ab') 2
sin

fragnments) e-Chain FVs! ("scFvs t i ndi ng
fragnents t He@mesort wrfﬁc%xw&g tPOB'H@‘Sf VRRIRR ﬁ%e 8@“&\%%&‘@% f&ﬁééla\\ea%%l%al n
vari abl eor egb@énd éfé)at'léd%keﬂoﬂtcgsai {deatisl; (2ne sbtr aigheamy and light c&lﬁtnl avel i ght

h bl tid
el oot od 1 o raaebFaneHat e HapsR i e Bbned i | “gi“t?“?%‘??@ﬂ and

V1. regions (optragrsermmmmred}fhe@) ar&et lof ieavy @l kight chaingpRzkie r'ieQ' @F QK
mol ecul e bi 'EEIHQ(% %@ggé% érﬁlhwécfafreélﬁ'@esv’tﬁé’c' @n@@ttdi&s@@ydém@mmmt bh-dent
m an

si ngl e- chai ragnment i1s derjv Th ar box r t he V1
or VH sequerﬁb@a%?xﬂgée%@V@Péﬂdl "?S'F“I“?ﬁéédjeeﬁg}reg &)ﬁl? ?e? }éh?%\&a%q @tég%ulnd

t er mi nusyspf @ngggwé@dmﬁ’éraéuyorﬂbuﬂéce\é&psmﬂmnn@ acid GesBiueg |defingthin rtemi) Sody
fragnments of r ention SHERLIB snggdeng at

| east one ofs“&’ u@g lg%% f/ ghﬁ%\'[yer@q@ ?Qﬁrﬁ@%@%ﬂ%‘ é‘fl}cgﬁs of
t he whol e ansipbssti esindesdd .rbswemudsmrﬂ@dslpeszeﬁ i(®atexept fﬁmthqsgcﬁ‘l“'%r?&‘ or aI |
of the const%&hu%omi @Ee Q@hrhhé’%o@% i B &% anﬁ'h%&é:aﬂmeaacbmpianamtastyare not

necessary for antigen ut constitute r

structure ofdﬂﬂﬂml@%mﬂioﬂécﬁfég‘a rodentapthody: g ﬁ’?g}ﬁb %’P dﬂg’%rg}%tn%m%ﬁ@
t her ef or g ov;%m%&@@ﬁ%@@p@ﬁ@dﬁdﬁm associ at ed W|th t he use of
anti bodies containing a part or all of a constant domain. For exanple,

singl e-chain,ant Loody Tl agmealised G8Hy 0 vARY bEEHeF deRAREES aRtiudmyeCBRE i ons
grafting (EP 0 23¢ 400; WO 91/09967; U.S. Pat. Nos. 5,530,101; and 5,585,089),
veneering or resurfacing (EP 0 592 106; EP 0 519 506; Padian E. A., 1991, Molecular
Immunoiogy 28(4/5): 489-498; Studnicka G. M. ef al., 1994, Protein Engineering, T(6):
25 805-814; Roguska M.A. ef al., 1994, PNAS, 91: 969-873), and chain shuffling (U.S.
Pat. No. 5,565,332). Human antibodies can be made by a variety of methods known in
the art including phage display methods. See also U.S. Pat Nos. 4,444,887,
4,716,111, 5,545,808, and 5,814,318; and international patent application publication
numbers WO 98/46645, WO 98/50433, WO 98/24893, WO 98/16654, WO 96/34096,
30 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, andfor CDC. In a further
embodiment, the humanized antibodies or epitope-binding fragments thereof have the



bet ween bi ol ogi cal nol ecul es and the heavy-chain constant regi on, or other
unwant ed bi ol ogical activity. Additionally, single-chain antibody fragnents
are considerably 30 snaller than whol e anti bodi es and may t herefore have
greater capillary perneability than whole antibodies, allow ng single-chain
anti body fragnents to localize and bind to target antigen-binding sites
more efficiently. Al so, antibody fragn@®nts can be produced on a relatively
| arge scale in prokaryotic cells, thus facilitating theit production. 25

Further mor € ofileol B aéa\d"@t}‘és%%[( | ZF 43bo ShilBbAisAOAIM yanhbinely firhegent s
nmakes themF rovo

th
T he6ets it boooiat bbb AL G, BB £,

mol ecul ar chRBhH, aré BhidbRON iﬂh@@a}dibﬁ)ab*a&ellb b rapoptosls eséminl the abmhmofques
wel | known to the skil I ed 3 S These 5 proteins nmay be produced, for
aivgil Sy

exanpl e, | n SEPRA PS5 OF Birqres- R&tyotic cells, including bacteria. The
epi t ope- bi ndi ng fragrrents of the present invention can alsgo be rat ed
usi ng vabi ous prefege efntsuinegnt mitsvehi A noarizech apihedy ig a W“%H%?G@%e%gr ay

methods, T ungbhplabadtnbl Bedisslogmim, 45 castissn! Aupdapror be epiibfebindind phage
particles whic carry he pol ynucl eofi de sequences encoding them In

particul ar, T@oeaipeae- 10 can be utilized to display epitope-binding
domai ns expressed froma repertoire or conbinatorial antibody |ibrary
(e.g., humann morerpreferreal emBhdigenisy themsare ppvided sesurisprshr TuinagiZa8 Nerisivns hat

i nds Lhe ang fictdli! HS18°hadih, B8cBA), 950t Qind Si8Bkd hsbdslinerdih | ger,

e.Jg. or captured to a soli bead.

i botf light 2
Phage udéd |Sﬁffa¢$e@@0$@trﬁ%@§5a}f gerangpedyarjis WQ%?"S&%D‘WQ% ‘i"tﬁﬁg L}(?f'ﬂg fd
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25 is not limited to antibodies and fragments comprising these sequences. Instead, all
antibodies and fragments that specifically bind fo CD38 and are capable of killing
CD38" cells by apoptosis, ADCC and/or CDGC fall within the scope of the present
invention. Preferably, such antibodies are capable of killing CD38" cells by ali three
mechanisms. Thus, antibodies and epitope-binding antibody fragments of the present
30 invention may differ from the 385B13, 385B18, 385B19, 385B30, 388B31, and
38SB39 antibodies or the humanized derivatives thereof, in the amino acid sequences
of their scaffold, CDRs, andfor light chain and heavy chain, and still fail within the
scope of the present invention.




Mul I'i nax at at, 1992, BioTechni ques, 12(6): 864-869; Sawai at at, 1995,
AJRI, 34: 26- 34; and Better at at, 1988, Science, 240:1041-1043; said

ref erences incorporated by 26 reference in their entireties. Exanples of
t echni ques which can be used to produce single-chain Fvs and anti bodi es

i nclude those described in U S. Pat. Nos. 4,946,778 and 5, 258, 498; Huston
et at, 1991, Methods in Enzynol ogy, 288: 46-88; Shu et at, 1993, PNAS, 90:
7995-7999; Skerra et at, 1988, Science, 240:1038-1040. 5 FUNCTI ONAL
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produced by interchanging different CDRs on different chalns W thin

di fferent frameworks. Thus, for exanple, different classes of antibody are
possi ble for a given set of CDRs by substitution of different heavy chains,
wher eby, for exanple, 1gGl-4, igM I1gAl-2, 1gD, NE antibody types and

i sotypes may be produced. 20Simlarly, artificial antibodies within the
scope of the invention nay be produced by enbedding a given set of CDRs
within an entirely synthetic framework. Functional equivalents may be
"readily produced by mutation, deletion and/or insertion




wi thin the variable and/or constant region sequences that flank a

particul ar set of CDRs, using a wide variety of nmethods known in the art.
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Bl of. Chem Somivises 1598 SeausHiel coumleRea-ReIoTINS, realgks PYD BIEP dibm
276: 27622- gtfuidRdes represented by SEQ 1D NOS: 31, 32, and 33, and wherein said light chain

comprises three sequential complementarity-determining regions having amino acid
25  sequences represented by SEQ ID NOS: 34, 35, and 36.

In ene embodiment, this invention provides humanized antibodies or fragments thereof
which comprise a Vi having an amino acid sequence selected from the group of SEQ
ID NOS: 66 and 72. In a preferred embodiment, a humanized 388B19 antibody is
provided which comprises a Vi having an amino acid sequence represented by SEQ

30 ID NO: 66. In another preferred embodiment, a humanized 38SB31 antibody is
provided which comprises a Vy having an amino acld sequence represented by SEQ
1D NO: 72.

In another embodiment, this invention provides humanized antibodies or fragments
thereof which comprise a V_ having an amino acid seqguence selecied from the group of



By a simlar directed strategy of changing one or nore am no acid residues
of the 30 antibody, the anti body sequences described in this invention can
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i nproved affinity for CD38. Preferred am no acid substitutions are those
whi ch: (1) reduce susceptibility to 29 proteolysis, (2) reduce
susceptibility to oxidation, (3) alter22binding affinity for formng protein
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herein, the term"cell binding agent' refers to an agent that specifically
5 recogni zedn @andther meesdt e tbis3Bventioneithese diie tifevidast polyniolegtides pPrCadig
enbodi ment, phigediebd ndiRFANEmAGIRId 2RGSEIsERERY oRCREBILB D SERSDNDS: t hat
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by the cell. In a preferred enbodi nent, the cytotoxic conjugates conprise
an anti-CD38 antibody as the cell binding agent, nore preferably the nurine
3831313, 383818, 383819, 15 383830, 3831331, or 3881339 anti-CD38

nonocl onal anti body. I n another preferred enbodi nent, the cell binding
agent is a chineric version of said anti-CD38 antibody. In a nore preferred
enmbodi nent, the cytotoxic conjugate cofbrises a humani zed 383813, 38%$818,
3831319, 383830, 383831, and 383839 anti body or an epitopebindi ng fragnent
thereof . TheoRRddddides BabdSputHisblindildes3ABAAhucBBRES Idispiaythg 20 18888896

anti body is.,able to specifigally recognize 0038, and directs the cytotoxic
agent to an '@%ﬂg’r"ﬂﬁﬂSa@:’?"lliynﬂtﬁecg'd¥?'ssue, such as cancer cells, in a targeted

fashi on. The second conponent of the cytotoxic conjugates of the present

i nventi on i SThe layenderoRioeidesyeastors goraprisingrine polyyiclertidesLidr nyRMigRdR %RBr i n
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as DML or Dihainaf tan RR§-CIDSS inmelandgitblling The tnviertancaisocirovides vestats samprieBg1065 or
a 00-1065 an pr.ef e di : k- bingi a of the
present i nvenﬁky?'gﬁe‘g@g @§\?§‘F'%snt£§% gc %%r%}%‘pgcﬁgélh%&r) a\%ﬁ%@%%@%@%’l e or

non- cl eavalftagmentskand prokesttheredlyt ot oxi ¢ agent 31 CELL BI NDI NG AGENTS The
ef fectiveness of the conpounds of the present invention as therapeutic

agent s def’f"ﬁ orddt tbhspras ﬁ&he@@'&ﬁ?\‘ Gl@l‘itocf(haﬁtﬂofatﬁé repfGDE8eantibbdie bhthieng
agent . bi ndi ng agents may be of an | . T hat
becone Krowd Vel %f‘r?’h%ﬁ’ﬂ’yg‘e%"%aﬁ{‘?"é’é? S&de“%ggaﬁ‘g'ﬁ%g{eé’%'#%%%?@%f‘ﬁm ng
agent may beexaregsionvpdarsdsuch abatche gbierdare eperativelyilinkest {o iangcripiiensifand or
non- speci fi s{;@% I d infigs, ( @ABEC IcadrhiMs,
monocl onal g‘ﬁ | _gﬁﬁl&s ,Dﬁcr%}%hmiﬁggaﬁh‘g%%%@é%rgﬁv%h factors, cvi tatp' ns,
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chains can be cloned into different vectors or in the same vector. In a preferred
embodiment, said polynucieotides are cloned in the same vector.

Polynucleotides of the Invention and vectors comprising these molecules can be used
for the transformation of a suitable mammalian host cell. Transformation can be by any

20 known method for infroducing polynucleotides into a cell host. Such methods are well
known of the man skilled in the art and include dextran-mediated transformation,
calcium phosphate precipitation, polybrene-mediated transfection, protoplast fusion,
electroporation, encapsuiation of the polynucteotide into liposomes, biolistic injection
and direct microinjection of DNA into nuclei.

25  ANTIBODY FRAGMENTS

The antibodies of the present invention include both the full length antihodies
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
30 fragmenis.” Examples of antibody fragments include, but are not limited fo, Fab, Fab’
and F(ab’)2, Fd, single-chain Fvs (scFv), single-chain antibodies, disuifide-linked Fvs
(dsFv) and fragments comprising either a VL or VH region. Epitope-binding fragments,



c) fragments of antibodies such as Fab, Fab', and F(ab')2, Fv (Parham

1983, J. Immunot, 131: 2895-2902; Spring at at, 1974, J. Immunol., 113:
470-478; 15Ni sonoff at al., 1960, Arch. Blochem Biophys., 89: 230-244); In
particular, an anti-CD38 nonocl anal anti body selected from 3881313, 38S818,
38S819, 38S530, 385831, and 38S839 can be used as a cell binding agent
according to the present invention. Likkewi se, said cell bi ndi ng agent can
be a chineric version of one of the 388813, 3881318, 388819, 38SB30,

388831, andindB&ifig %w@ma@uo aatdbodids,amby kothpese Y edrmbiblegions) Flomenor &d

anti-0038 antiho a the p e

i nventi on. t@ %%68 t‘f %?ﬁclar&ofg ﬁ’ E%g@%tgn%'%ﬂ 1| sbﬁge ect ed

f r om humani zhlﬂdomamesurfaced 385813, 385818, 38S819, 388830 38S831, and
38S839 anti bodi es. CYTOTOXI C AGENTS 25 I n anot her enbodi nent, the hunani zed

a1 DOYY o Saih AEUNGHE 74y Bty LT BB RRinaRo OB il 2

cyt ot oxi e tére{edg\;gadé g%ﬁagé%ﬁ'?se%ogﬁfbalg &é&gﬁp 8§'te aﬁgqu&éﬁ%ao%h to the
CD38 pr ot ei fnagrﬁbrﬁ@bmtammgmvyeugtm@ of euglt iegions, s Ias dwes, Boutics verpBRS: snal |,
hi ghly toxi 00| I j ves,
lentomycin GeasiapEudel. FRNGORR REkRR AN 6P mel MERERKGheInt et oF aky

t her apeut i conepf theiliawing immunogiehuln dasses: 49G. oM, Wfp ihte0r lgBurBHitcE and

mul tipl e nyghiRsesifiresiyt Ot OXi ¢ agent used in the cytotoxic conjugate of
the present invention may be any conmpound that results in the death of a

cel |, i nduces | l.,deat h ity.
Preferr 80 chRbau [ EegapTenaday b SpRToel By el GRS Rl oitee
mayt ansi noi sudirasl pagsin (Faxidatsnis) omgmync(Fﬁabd%fragraents/)es | ept onyci n
derivatives, CC- 1065 and CC-1065 anal ogs, dol astatin and dol astatin

anal ogs, defrhé‘%dﬂ@bﬁam FWQ&%F@} @ég%nt:s ﬁs@aﬁépe%@dlﬁ@mgﬂwwat coritdhe

anti bodi es, anti bodi_es ncti onal valen

o bodt o afiERitRae ragman i an attick BESb R Rore YRS RLIMER It g a e
may be prepenefiadryeritof sm anibodplight dsain Variabledegion (NLI) i Thle linkemaay bkCa ghorfpr odr ug
to the ti j | e well
coonn i 11 niEEe pBotdebIAd6 Gl Fnet SR oroptl *“f’e?hﬁg%ﬁ”“%"%dﬁ%mﬁ%ﬁ

| abi | e groupRd Vpiegighsoreuss gn@mﬁey %%ﬁﬂkﬁﬂ’a%‘é ap é@nnnaént@ir'dl}?) argelmelesi’ ase

labile g rF ou Bﬁdm%ofé&ﬂ'd‘t? df dhe f&{hblé@hn%&d#ﬁﬁmﬁﬁrﬂitcﬁ' 'tr%tJét dgn@leneﬁﬂ mmadsambmm oet her
roups. or con es Ca Structe
excha She bl s O e e B s SoRhCEeT e S BRIP R BT oo,

exchange re&
and t he dr ug licker o theradno MﬂﬁmmmmmmMonwemeagents t hat may
be used in the present invention to forma

20 Single-chain antibody fragments of the present invention contain amino acid
sequences having at least one of the variable or complementarity determining regions
(CDRs) of the whole antibodies described in this specification, but lack some or all of
the constant domains of those antibodies. These constant domains are not necessary
for antigen binding, but constitute a major portion of the structure of whole antibodies.

25  Single-chain antibody fragments may therefore overcome some of the problems
associated with the use of antibodies containing a part or all of a constant domain. For
example, single-chain antibody fragments tend fo be free of undesired interactions
between biological molecules and the heavy-chain constant region, or other unwanted
biological activity. Additionally, single-chain antibody fragments are considerably

30 smaller than whole antibodies and may therefore have greater capillary permeability
than whole antibodles, allowing single-chain antibody fragments {o 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.



cytotoxic conjugate, are maytansi noids and maytansi noid anal ogs. Exanpl es
of suitable maytansi noids include maytartsinol and maytanSi nol anal ogs.

Mayt ansi noi ds 20are drugs that inhibit mcrotubule formation and that are
highly toxic to mammal i an cells. Exanples of suitable maytansi nol anal ogues
i ncl ude those having a nodified aromatic ring and those having
nodi fi cations at other positions. Suc# suitable maytansinoids are disclosed
in US. Patent Nos. 4,424,219; 4,256, 746; 4,294,757; 4,307,016; 4,313, 946;

2532 g 1243 2% uriherdiobe, 208 rel4ive§ lenti Qizedf SMBlabdin ahtiBay, fBfent, PEES 28

4 . 5. 475,092 846, 645.
Specific eﬂ%ﬁﬁjﬁ?‘é‘g%W%‘gﬁ%ﬁ“‘g‘“ﬂﬂéﬁsg‘aﬁ&“ %féc@ﬁg\ngﬁn&@{e aﬁiﬁavfjlr-]%"gs a nodi fi ed
aromatic ring include: (1) C 19-dechloro &U S. Pat. . 4,256, 746)
(prepared bSinglgshaie dntbodynfragmedts ey Heygaeraiedpy ; me'%%“a"(%“‘@ ?D'Wé!r oxy (or

C- 20- demet rﬁﬂage Bisp E y bt o lsRhilr @ééhﬁqué%aﬁvelNRﬁowrﬂt@% 4ked antidad. BBEc016)
(prepared by demet

iation usjn tretorryc or, Actino ol
dechl or ithatFeiEingsPRY q_eAme)‘cedarf% example, 3 PUKSH/OLE k’h&;B{ C‘ﬁwfgc Ay T oxy
(-000R), |+/ mﬂiﬂﬂﬂiﬂ BdicterlaUThe eﬁﬁipe-bhﬁmg4r,a§9|ént§®7)hé;(rpTempmwemtOb)palaekm@El on
sing acyl chlo a
a1 anet ol SRR S veIRES, e BPED nincls (b e BAPKANES Moy, o,
(U.S. Pat. meihods, mtumynt(q@mepqn@dsw QIWYﬁé&@tth%ﬁWEﬁcer?ﬁW@%?Wesw th H2S

or P255 !FW Bfde¥dq b@a;ryg{ & bﬁa,Eaéh
4,331, 5298 .g 14 h roxpérret hyI uérﬁ:% ﬂd é pOH Hizﬂ‘(%}gc) (U. S

Pat. Nol0 4 w)ze(iﬂpéis%n'%emoaﬁnbms'ear "‘%‘% efpi%/ss %’"h)‘?drleg 3c‘§)'l oXy
(U.S. Pat. Mbtlﬁi&ﬁ#a&ﬁﬁhy (1Wégp(arged1ubmntdﬁmwmayé¥hag@axméssnmy&ramﬂon@) by

(i sol at o4 rolstoerARdien AT, PR snntg o i e iciet B R i 0. 929

4,362, 663 asrdigdn,32¢., 34BY i@@@an@n thpundcher @éniﬂtadyﬂoa@ |sglni sriaga W 31%38nol by

St rept onyce ( inthid fé%ﬁb} M epar ed
by the tit aﬁ%a renq{%rg?(:'%lt%%sﬁdzéﬂﬂdgdH Or educé H'aﬁlen%% o | }j B referred
do':nV %ﬂt' ?f?ze t he

enbodi mht , blagieo 9 Rxrresssd framRheee with F%g S!r%éj@mfg? ﬁ%ﬁﬁ%

t hi ol - cont addmdiis rEBHIBIRSHIY Piisdd (dbher the Phagd denctiB bngshe Viit protein.
N2' - deacetyl - N2' - ( 3- ner capt o- 1- oxopropy))-mayt ansi ne, as the cytotoxic

agent. DW E)%n{p?é%r gfsﬁ%tg%ddigﬁfa)} P}@thf)@é th%’f"icéw o L iskh i ke 1RE r@dk@pe(@r}ding

fragments of the present invention include those disciosed in Brinkman et al., 1995, J.

Immuncl. Methods, 182; 41-50; Ames et al., 1995, J. Immunol. Methods, 184: 177-186;

20  Kettleborough et al., 1994, Eur. J. Immunol., 24: 952-958; Persic ef al, 1997, Gene,

187: 0-18; Burton et al, 1994, Advances in Immunolagy, 57. 191-280;

WO/1992/001047; WO 90/02809; WO 21/10737; WO 92/01047; WO 92/18619; WO

93/11236; WO 95/15982; WO 95/20401; and U.S. Patf. Nos. 5,698,426; 5,223,409;

5,403,484; 5,580,717; 5,427,908; 5,750,753; 5,821,047, 5,571,698; 5,427,908;

25 5516,637; 5,780,225; 5,658,727, 5,733,743 and 5,969,108; each of which is
incorporated hereln by referenca in its entirety.

After phage selection, the regions of the phage encoding the fragments can be isolated
and used to generate the epitope-binding fragmenis through expression in a chosen
host, including mammalian cells, insect cells, plant cells, yeast, and bacteria, using
30 recombinant DNA technology, e.g., as described in defall below. For example,
techniques to recombinantly produce Fab, Fab’ and F(ab’)2 fragments can aiso be
employed using methods known in the art such as those disclosed in WO 92/22324;
Mullinax et al., 1992, BioTechnigues, 12(6): 864-869; Sawai et al., 1995, AJR/, 34: 26-
34; and Betier ef al., 1988, Science, 240:1041-1043; said references incorporated by



34 I n anot her preferred enbodi nent, the cytotoxic conjugates of the
present invention utilize the thiol-containing maytansinoid

N2' - deacet yl 44- 214- et hyl - 4- mer capt o- 1- oxopentyl)-maytansi ne as the
cytotoxic agent. DMA is represented by--the follow ng 10structural fornula
(rry: In further enbodi nents of the invention, other maytansines,

I ncl udi ng thiol and disulfide-containi2Zdg nmayt ansi noi ds . bearing a nono or
di-al kyl substitution on the carbon atom bearing the sulfur atomwﬁgtay be
used. These_i.ncl ud . i pQd hriidles athidh3carCod 4sdrl/ tr prR hyl ,

C 15 hydroxgﬁfere&?cedgé@elﬂgﬁ'r%[é %yP%rgﬁgsggp?g?mgﬁabm 0 36 BohEE £halfyani th an
acyl group bieda—ichgﬁnf\lhiandléﬂ@??dﬁl'*W%Psegﬁ?‘??ﬁﬂ,ec{bﬁe@ei n 1t§he car bon at om of
the acyl gr 8{1'&35{29@,@98]94&5% ihiLohody nedthauiedh Engyrhelegyo #B3:45-8GSHY M &4 t uent s,
sai d substituents beln C2115, i o N ASMRD | or al kenyl
havi ng fromi%9% FNAG, %%8%?%?9%%?”%?@'?@%1 %ﬁ%%'r al keﬁ?:okﬁavi ng from3 to
10 carbon 25 atons, phenyl, substituted phenyl, or heterocyclic aromatic or

het er ocys! o&FUKGTIONAL EQUIVALENTSIr t her wherein one of the substituents can
be H, and wherein the acyl group has a linear chain Iength of at |east
three car bonatRdBidaskinfethel dteps of ihenyenfamarsifomdibhalyquisgents of the ant-

CD38 antibody and the humanized anti-CD38 receptor antibody. The term “functional
equivalents” includes antibodies with homologous sequences, chimeric antibodies,
artificial antibodies and modified antibodies, for example, wherein each functional
10 equivalent is defined by its ability fo bind to the CD38 protein. The skilled artisan will
understand that there is an overlap in the group of molecules termed “antibody
fragments” and the group termed “functional equivalents.” Methods of producing
functional equivalents are known to the person skilled in the art and are disclosed, for
example, in WO 93/21319, EP 239,400; WO 89/00622; EP 338,745; and EP 332,424,
45  which are incorporated in their respective entireties by reference,

Antibodies with homologous sequences are fhose antibodies with amino acid
sequences that have sequence homology with amino acid sequence of an anti-CD38
antibody and a humanized anti-CD38 antibody of the present invention. Preferably
homolagy is with the amino acid sequence of the variable reglons of the anti-CD38
20 antibody and humanized ant-CD38 antibody of the present invention. *Sequence
homology” as applied to an amino acid sequence herein is defined as a sequence with
at least about 90%, 91%, 92%, 93%, or 94% sequence homology, and more preferably
at least about 95%, 96%, 97%, 98%, or 99% sequence homology to another amino
acld sequence, as determined, for example, by the FASTA search method in accor-
25  dance with Pearson and Lipman, 1988, Proc. Natl. Acad. Sci, USA, 85; 2444-2448.

Artificial antibodies include scFv fragments, diabodies, iriabodies, tetrabodies and mru
(see reviews by Winter, G. and Milstein, C., 1091, Naiure, 349: 293-209; 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 Vu and VL domains of an antibody
30 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 fo less than three amino
acid residues, trimeric and tetrameric structures are formed that ars called triabodies



and the sul fur atom Such additional maytansines include conpounds

represented by formula (I11): 10 wherein: "C represents
(CR7R5), (CR5=CRi 0) p(CF-C), 3Ari (CR5Re) i nDU(CRi i =CRi 2X(C:. -.. C)5NCR3R4) 5CRI R2S
Z, wherein: Rl and 1% are each independently CH3, C2I-15, linear

al kyl or al kenyl having from 151 to 10 carbon atonms, branched or cyclic
al kyl or al kenyl having from3 to 10 garbon atons, phenyl, substituted
phenyl or heterocyclic aromatic or heterocycl oal kyl radical, and in

addition 1% can be H A,. r PR, §M6aInah&kODRE havi ng
3 -10 car bcgi)ﬂdatﬁifﬁ?@,d'e§-i7ﬁ?l%‘%?Stgﬁﬁgpﬂnﬁtogaﬁéﬁwa%%w&% e_rggﬁgzlﬁ,lgi@ Gg‘[‘ tic or
het er ocycl og tky hedvgdhsial whidDhas%uffiRient RECIiREpcOgRIEN pindingy n 2 are

each i ndependent | ' ¥hiaaecadnkien it bemin§ersrdm 1 to
}ep%?tgp{c%é_%f 2 g@)?%r‘t |d DR a Aole¥hiaeced

10 carbon af ic al kyl  ar, al kepyl L0Q fobiAy 3t 0 10
carbon at onmjchpihemsydan beulisked: ogethepwith ¢ °'B$"‘Wétp§P eftltﬂ%\ééfg'r%or?at ﬁ% or
het er ocycl ogl, b GRAdtein with higher avidity fhanmsinglewiu.p, g, r, s, and t are
each in epe%lgﬁ%%llbglneglbg)r g?lwil nt egger of froml to 5, 25 provided that at

least two of I, m n, o \ 2 inéRbe niddified \anthoeies ne; and
36 ZThe fuyngticsg! %ﬁmla%ﬁﬁ%f&ﬁ%Piefg‘ﬂ%pf"'sé@nﬁgl al ko f); ldiEnylndavi ng
from1 to 1@.g;airibsdiest modifisth by tieheavalpnt afashmentap &y ¥pe 81 REAYT havi ng from
3 1o 10 carBop Al GIF exinid iy @htifslnduds edtisuclds toat have beasopediiog,
aromatic or 2R Y'ocycﬁ( oa yl radical. Preferr ﬁd Bﬂgs%&b%@w Ofmiaatonu! a
(111) i ncl uea.cotpowheesyistionor aeatdaton; | PsgfiPly n PRV H R if met hy|
and Z igqH. dgjivag‘iﬁioﬁ%yq{n@wﬁﬁir&wdzﬁnm&ng graips, Rroteelyis clgayacs. sAIRIC 2 and” z
i's -S . R and R2 are t hyl,,. an | AR t 06 nefl greverdribe
mayt ansi nes cgiWgy “gﬁ,ﬁ‘?ﬁﬂéﬂ%&r%%ﬁlﬂtig&‘r ﬁB&lr’ Eg‘ént edﬂﬁcm?eonr nula (J V- (1V-D),
¥ Bicktlos rhay B8
or- (1 V-D, L) :antittddy- forh | génBiaging/-aD, aii-idlobypisi fesponse. hese modHic ’tl(')‘ S ay‘
carried out by known techniques, including, but not limited to, specific ch.emlcai
cleavage, acetylation, formylation, metabolic synthesis of tunicamycin, eic. Additionally,

15 the modified antibodies may contain one or more non-classical amino acids.

Functional equivalents may be produced by inferchanging different CDRs on different
chains within different frameworks. Thus, for example, different classes of antibody are
possible for a given set of CDRs by substitution of different heavy chains, whereby, for
example, 1gG1-4, lgM, IgA1-2, igD, IgE antibody_types and isotypes may be produced.

20  Similarly, artificial antibodies within the scope of the invention may be produced by
embedding a given set of CDRs within an entirely synthetic framework.

Functional equivalents may be readily produced by mutation, deletion and/or insertion
within the variable and/or constant region sequences that flank a particular set of
CDRs, using a wide variety of methods known in the art. The antibody fragmenis and

25  functional equivalents of the present invention encompass those molecules with a
detectable degree of binding to CD38, when compared to the 38SB13, 385B18,
38SB19, 38SB30, 38SB31, or 388B3° antibody. A detectable degree of binding
includes all values in the range of at least 10-100%, preferably at least 50%, 60% or
70%, more preferably at least 75%, 80%, 85%, 90%, 95% or 99% of the binding ability

20  of the murine 38SR13, 38SB18, 385819, 385B30, 38SB31, or 38SB39 antibody fo
CD38.



15 Y represents (CR7R2): ( CRSROM CR3R4) nCR1R2SZ, wherein: Ri and R2
are each i ndependently CH3, C2H5, |inear al kyl or al kenyl having from1l to
10 carbon atons, branched or cyclic al kyl or al kenyl having from3 to 10
carbon atons, phenyl, substituted phenyl, or heterocyclic aromatic or
het er ocycl oal kyl radical, 20 and in addition R2 can be H R3, R4,
R5, R6, R7 and R8 are each independentlgy H, CH3, C2H5, l|inear alkyl or

al kenyl having from1l to 10 carbon atons, branched or cyclic al kyl or

al kenyl having from3 to 10 carbon atons, phenyl, substituted phenyl, or
het er ocycl | WBROWER ANTHROPESer ocycl oal kyl radical ; 37 |, mand n are
each independently an integer of from1l to 5, and . in additioa ng@%g be 0;

Z is H SR qhe(HHR Waeseirmdry impdrtanem forcepitoperreagnition #3A agC8Y PERYF" havi ng

from1l to 10 carbon atons, .cycl.i . vé  fige ODRs: Bitfiont 10
car bon at onElOWgYers Seangst My He a?teuattbﬁ% Jé’éndt%% k&R dontie

ary] or heter | Coi ic or
het er ocycl oattérgdring ath thel gbilinef the antiboplp TPeqshizs and Eﬁnﬂﬁﬁg%”gﬁs%pﬁtg()%%i ch
bears the si QQPé,QaL@,ngg Gred dCndidathiee propaEiehygnitiof- 38 ingrapesx $heobinding o
desnet hyP. Brelert od embodi ments of formilas (1V-L), (IV-1D) and (IV-D,L)
i ncl ude conﬁﬁ'@ﬂﬂ@ftb‘ﬁa'?t!?Pﬁle%g‘e(qW??ﬁ’_e)f“a’(g%ﬁ"% ‘and (1V-D,L) wherein: 10 R is
R2 is methyl, R5, R6, R7 , and Rs are each H |and mare ea sEﬁn%’oonths 0,
and Z i's H TRusash iRludeddn tretsegps ofidie prREeNtigNentien axp KMRIAYER VY and mare 1,
nis 0, and is H Rl i : j ich Bkso ifically, reRegréneca fdH | and
m are each 1",%‘3 ﬁqr@eﬁdah@n%l%é?@%&ﬁgé-h%@ Ri an?ng are nethyl, Rs, Rs,
157, R5 ar e @R&fh paferpbinwitivingfeasad affiys 0, and Z is -SCH3. Preferably the
cytotoxic agent is represented by formula (IV-L). Such additional _.
mayt ansi fies gdvemt ishpicddiRavecsupasyed she effeds of tidwdbging SR AT NP1 aMIN i o o -
Y represents (CR7R3), (CR3R6).n SSh e basedRth tadind¥ledgee each
i ndependentl‘ih(a@g%ﬁ 39&1(19%5:305%’(!%%@%%8!' or al Kaeﬁrﬁml yEavi n nrsg fromd Lo 10
carbon at onsof theaninteey apiibagly csequentsk gn By pré?P‘R"E?ﬁ/%“ﬂh@? r%'g* omcg to 10
carbon at oms.,, pIE! vastihg! bt Ut 86l fuasnyl mor Bl e609eE-405 RedmiG- et -
het er ocycl oa radi cal, and i | tJ . ; 1483, NBdire RS,
R6, R7, and %F@%é’@%*ﬁﬁe‘ﬁ@ngﬁﬁf% z%g%é%{;@?%ﬁ' Tj'ierlttaaz[i’r al kyl or
al kenyl havi paidchaogy, 1®: 435-83mbon at ons, branched or cyclic al kyl or
al kenyl having 10 from 3 to 10 carbon atons, phenyl, substituted phenyl, or

heterocyclic, af omBll 8O0 NEH&TS 6k @AMk anfistiydabe been generated by changing

the sequences of the heavy and light chain genes in the CDR1, CDR2, CDR3, or

framework regions, using methods such as oligonucleotide-mediated site-directed

mutagenesis, cassetle mutagenesis, error-prone PCR, DNA shuffling, or mutator-

20  strains of E. coli (Vaughan, T. J. ef al., 1998, Nature Biotechnology, 16: 535-539; Adey,

N. B. ef al, 1996, Chapter 16, pp. 277-291, in “Phage Display of Peptides and

Proteins”, Eds. Kay, B. K. et al,, Academic Prass). These methods of changing the

sequence of the primary antibody have resulted in improved affinities of the secondary

antibodies (Gram, H. et al., 1992, Proc. Natl. Acad. Sci. USA, 89 : 3576-3580; Boder,

o5 E. T. et al, 2000, Proc. Nafl. Acad. Sci. USA, 9T: 10701-10705; Davies, J. and

Riechmann, L., 1998, Immunotechnolgy, 2: 169-179; Thompson, J. et al., 1996, J. Mol.

Biof., 256; 77-88; Short, M. K. et al, 2002, J. Biol, Chem., 27T: 16365-16370;
Furukawa, K. et al., 2001, J. Bial. Chem., 276: 27622-27628).

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

Preferred amino acid substifutions are those which: (1) reduce susceptibility o



I, mand n are each independently an integer of from1 to 5, and in
addition n can be 0; and Zis H SR or -COR wherein Ris linear
al kyl or al kenyl having from1l to 10 15 carbon atons, branched or cyclic

al kyl or al kenyl having from3 to 10 carbon atons, or sinple or substituted
aryl or heterocyclic aromatic or heterocycl oal kyl radical. Preferred

enbodi nents of fornmula (V) include comgounds of formula (V) wherein: Rl is
H R2 is nethyl, R5, R6, R7, and R8 are each H, land mare each 1; nis O;

and Zis H 20 Rl a Talt Ay e@dbrniindl, | and
mare 1; n |P§)t‘?PIYS§hng'R$‘é°eI-§US%EBM&Iﬁ° %%la% r@ eﬁﬂﬂdgg ' R4 ﬁéﬁj@\l Rg are
each H | apebtsinadompisxed) dnd (A)i eonler QIn@ogy; @the"sé%l@‘coﬁl é'?;? RO M Rt hy

R5, 1:16, RY & ' o irtiukie varitus AutcBdf 2 sequencsmh@r 25
Such additi (% %H%S%?gi%l ngs%PuA F

| ud d
fornul a (VI han th(e\mlattuglly-ogqaurmg qu’uﬂ% s}aélq%qg? }q% Hg e‘?inig Bf ﬁﬁxﬁ“ﬂfa%:ﬁ&
(CR7R9) | %@B@ﬂt&ﬁo@&&%@?&l vheebie ﬂnnamd;dmamtm%)cmay heddRdent | y
CH3, 02145, | k k | ab
branched or * E‘Ii/g%%g,a"gP F"rl%: SRR %E&X&ﬂg‘ s}@é OH%]O(J)F tﬁ%p%&?ﬂﬂ&%ﬁ oms.
phenyl, subsheé Homed (@hmmg mterm@eeﬂamgmﬂapté A coRrgaEve AR Ag! 389% ‘bnﬁ kyl

S BHRristiod of Rig s%r;t deduensd R3 are
each lndepenéxgﬁlf!%%g ﬂﬂﬁs Et& %ﬁggﬁﬁtructurai charab@ristiod of Rz p

from1lto 1((e¢garﬁbmi@ﬁ@ﬁ%t afﬂﬂ‘ar@éﬁeﬂ‘logﬁa@%rﬂc ;tfrﬁ?){%(p eﬁ;[ éfLISAqﬁ%i/ln%g
from3 tg O% @,{tlggauéﬁbgrﬁ- d;sﬁﬁ\ﬂ%er tﬁiebaf isbeandarysraciyte ftbﬁt W@f@iﬁﬂ@% fec

t f | di h
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Improved antibodies also include those antibodies having improved characteristics that
are prepared by the standard techniques of animal immunization, hybridoma formation
and selection for antibodies with specific characteristics.

20  Improved antibodies according to the invention inciude in particular antibodies with
enhanced functional properties. Of special interest are those antibodies with enhanced
ability to mediate cellular cytotoxic effector functions such as ADCC. Such antibodies
may be obtained by making single or multiple substitutions in the constant framework
of the antibody, thus altering its interaction with the Fc receptors. Methods for

25 designing such mutants can be found for example in Lazar et al. (2006, Proc. Natl.
Acad. Sci. U.S.A. 103(11): 4005-4010) and Okazaki ef al. (2004, J. Mol Biol.
336(5):1239-49). See also WO 03/074679, WO 2004/029207, WO 2004/099249,
WO2008/047350, WO 2006/019447, WO 2006/105338, WO 2007/041635. It is also
possible to use cell lines specifically engineered for production of improved antibodies.

30 In particular, these lines have altered regulation of the glycosylation pathway, resulting
in antibodies which are poorly fucosylated or even totally defucosylated. Such celi lines
and methods for engineering them are disclosed in e.0. Shinkawa et al. (2003, J. Biol.
Chem. 278(5): 3466-3473), Ferrara et al. (2008, J. Biol. Chem. 281(8): 5032-5036;
2008, Biotechnol, Bioeng. 93(5): 851-61), EP 1331268, EP 1498490, EP 1498491, EP



wherein: 10 Y2' represents

(CRTR5) i (CR9=CRi 0) p( CEC) ci AACR5Re) nmpo( CRI i =CRI NCEC) sBt ( CR3BRORCRI R2SZ2,
wher ei n: R1 and R2 are each independently CH3, C2H5, |inear branched
or al kyl or alkenyl having from1l to.10 carbon atons, cyclic al kyl or

al kenyl having from3 to 10 carbon 15atons, phenyl, substituted phenyl or
het erocyclic aromatic or heterocycl oagkyl radical, and in addition R2 can
be H, A, B, and D each independently is cycloal kyl or cycl oal kenyl
having 3 to 10 carbon at s, , S) substituted aryl, or heterocyclic
aronatic orﬂ?@@lﬂ:@@y’gfg%%ﬁ'fk?'?dWQ{Z@&%@?’%M% R4, R5, Re, R7, R8, R9, Rui,
and R12 are each independently H, CH3, C2H5, line al el havi ng
from1l to 1fPhepebat imeotis, alsy hn’dﬁ@dc\@m@?ﬁq’m‘@aﬁskjf'eﬁ?ré%(%t‘ﬁ@#@/ ]l‘t?;avi ng from
3 to 10 carbon a rﬁé}g raHRSA CaMbiRthgxdyenyAndoa cidoxie 8g8fél i ¢ aromatic
or heterocy‘c':cfna)paﬁs W?% | g%po 41 7Z2 is SR or -COR, wherein Ris linear
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’ pinding fragment thereof. The 38SB13, 38SB18, 388B19, 385830, 38SB31, and

20  38SB29 antibody is able to specifically recognize CD38, and directs the cytotoxic agent

{o an abnormal cell or a tissue, such as canceyr gells, in 2 targeted fashion.

The second component of the cylotoxic conjugates of the present invention is a
cytotoxic agent. The term “cytotoxic agent” as used herein refers to a substance that
reduces or blocks the function, or growth, of cells and/for causes destruction of cells.

25  In preferred embodiments, the cytotoxic agent is a small drug, a prodrug, a taxoic-i, a
maytansinoid such as DM1 or DM4, a tomaymycin derivative, a leptomycin derivative,
CC-1065 or a CC-1065 analog. 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.

30 The cell binding agents, cytotoxic agents, and linkers are discussed in more detail

below.



wherein: 5 A B, and D, each independently is cycloal kyl or cycl oal kenyl
having 3 -10 carbon atons, sinple or substituted aryl, or heterocyclic
aromatic or heterocycloal kyl radical; R3/ Rh R5/ R 3, R7, Rs, R9, Rll, and
F212 are each independently H, CH3, C2H5, |inear alkyl or al kenyl having
from1l to 10 carbon atons, branched or cyclic al kyl or al kenyl having from
3 to 10 carbon atons, phenyl, substituited phenyl or heterocyclic aromatic
10 or heterocycloal kyl radical; and'l, m n, o, p, q, r, s, and t are each

I ndependent 'c?ﬁqéihnﬁibh&ﬁﬁ%r of from1l to 5, provided that at |east two of
I, m n, o, P, q, r, Sand t are non-not zero at any one tine. Preferably,

Rl is FI and R2 is nethyl or R an are nethyl . .. : erred
conj ugat e ofTheraifeplivenesst of e é’HF‘PB‘fF%Fs%% R PESREN, 'ﬁ\éﬁm@g ﬁ%ﬁﬁ%@?‘g a? %[gé

ant i - CD38 araePMyoramsBaa%emsmsm 0BaBRIMropEssasy, bisiym agent ¢l B8R39 or a
honol ogue or fragnment thereqf ' t oS kithind aAfl ifdudes| a
(1%X-L), (I X_qgjaptsgpay( %’%"Baﬂy?""d 3’?%@?@’@@9(% @apvﬁ%r ein: ?h%lil epresents
(Gl R7128)5, ( GiRbRIes,2h( GEG-REpdecrTtRRg! bingdisy aaer &1ay-be ap¥ SHRBRH 38%5 | Eut ed
phenyl, het q@ygfﬁq i@%ﬁ@&ﬁ&oﬂ{onts%@ﬁ@ﬁmﬁd@ackwauyacﬁesalcan be@nilhodieddi t i on
R2 can be H; , 4, , Re, R7, and Rg are each ind ﬁ[ﬁd@ : ,
C2H6, | i near({espegiplly Wnacrlm?nﬂh?a@%qump%aﬁﬁ& ?‘8" %{egagrgon_ a?%}r%’ v FfAbn;"glr?ghed or
cyclic al kyln@ientlrapuh nivieculeg (§uch s Fransferin)) oc ambathersaell hinding teqigaule or
substituted .henxl or heterocyclic aromatic or heterocycloal kyl radical; I,
mand n are %ﬂﬁtﬁ hdependently an integer of from1l to 5 and in addition n

can be 0; and . . .
10  More specific examples of cell binding agents that can be used include:

a) polyclonal antibodies;

b) monoclonal antibodies;

c) fragments of antibodies such as Fab, Fab', and F(ab')}2, Fv (Parham, 1983, J.
Immunol., 131; 2805-2002; Spring ef al., 1974, J. Immunol., 113: 470-478;
15 Nisonoff et al., 1960, Arch. Biochem. Biophys., 83 230-244Y,

in particular, an anti-CD38 monoclonal antibody selected from 385B1 3, 3838B18,
38SB19, 385830, 38SB31, and 388B39 can be used as a cell binding agent according
to the present invention. Likewise, said cell binding agent can be a chimeric version of
one of the 38SB13, 38SB18, 38SB19, 38SB30, 38SB31, and 385839 monoclonal
20 antibodies. Preferably, a humanized anti-CD38 antibody is used as the cell binding
agent of the present invention. More preferably the humanized anti-CD38 antibody is
selected from humanized or resurfaced 38SB13, 385818, 385B19, 385B30, 385831,

and 385B83¢ antibodies.
CYTOTOXIC AGENTS

25 In another embodiment, the humanized anfibody or an epitope-binding fragment
thereof can be conjugated to a drug, such as a maytansinaid, 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

30 CC-1065 analogs) can be used as a therapeutic for ireatment of tumors, such as



May represents a maytansi nol which bears the side chain at CG3, C 14

hydr oxynmet hyl, 10 C- 15 hydroxy or C-20 desnethyl. Preferred enbodi nents of
formulas (I X-L), (IX-D and (IX-D/L) include conpounds of formulas (IX-L),
(IX-D) and (I X-D,L) wherein: R is Hand R2 is nmethyl or Rl and R2 are

met hyl , RlLis H R2is rrethyl R5, Re, R7 and Re are each H |
and mare each 1; nis 0, 15R and R23ggre methyl; Rs, Re, R7 and Rs are
each H land mare 1; nis QO Preferably the cytotoxi ¢ agent is represented

by formula §IX- L). An furthﬁ ‘&Wf conj ugate of the present invention
i's the one fYERNORGNISHKEWE: G4 ®anti body 38SB13, 38SB18, 38SBL19,

388B30, 388B31, or 38S839 or a honol ogue or fra nt th ated to
a mayt ansi naihe ayfotdmragﬁnaueed) in ﬁZ@GﬂBtOX’G%PnJ”ﬁ@fe\H%gfee?rﬁs?rﬁen%gﬁ%st| ug%t s are

as defined fag,& GJOR{ %{ @su@fmﬁe JESIREST R Lbly opireluess eal dealh, DRYN §PMEhe
above-descri 8 oun

| and R8
are each H, mannet W@ﬁ%eseﬁﬁlh V'fb“'féfn(?%e"%d (SMO{%%'C E%’ﬂﬁ %J}Udgsfgclag’:gf
preferreg arng Réﬂéhéwfafdstahﬂ nﬁy&memdemaingmdamtﬂmtmmalycimﬁgwéi‘ﬁsﬁfp i R2 are

met hyl , R5, Bfin Analegd) definether
t he { am noﬁWa@F%r§g1§W¢§q8é5 %malé Ea%a ﬁ{&d]dolag k n%&g ds taught
in pending Wefow.pRusentytalpxit agerts aie ovnivpaled ipihgAptihe Pﬁrﬁ’ég %&% 2004,

may al so be L& apBiikg ahethelr ahdlegyasctiginsed herermt ion. The
entire di scléﬁﬁggé‘o%ﬁh'lﬁgﬁég Pfebﬁt gpp i cati on nunber 10/849,136 10 is

I ncor porated herein by reference DI SULFEI Ld e D tHEIGRGERS | n
order to Iinkne REctads FAHEgalRs MY Re Rrepaier %\gl n tm%adr%l'tqn such as the |ﬁ85613

385518, ﬁﬁSG&Qproa%&S@ha 3RbAR 1 liing3eees s sad: le fipgna,BropR 855 5F

K I t Heshife copd d
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i ncl ude di sulfy; Qe dRGinde F@b QnthN’Uémer grwpmlla:lmekmw@.mgwgﬁéﬁﬁ"dase

| abi | e bonds an@e%rgt erase | abj ond Poaas. The
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15  between the antibody and the drug or prodrug

MAYTANSINOIDS

Among the cytotoxic agents that may ne used in the present invention o form a
cytotoxic conjugate, are maytansinoids and maytansinoid analogs. Examples of
suitable maytansinoids include maytansinol and maytansinol analogs. Maytansinoids
20 are drugs that inhibit microtubule formation and that are highly toxic to mammalian

cells,

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;

25 4.315,029; 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 & modified aromatic

ring include:

(1) C-19-dechloro (U.S. Pat. No. 4,256,748) (prepared by LAH reduction of
30 ansamytocin P2);



enbodi nent, the reactive chem cal group can be covalently bound to the

mayt ansinoid 20 via a disulfide bond linking noiety. Particularly preferred
reactive chem cal groups are N-succinimdyl esters and Nsul fosuccini m dyl
esters. Particularly preferred. maytansinoids conprising a |inking noiety
that contains a reactive chem cal group are C-3 esters of maytansinol and
its anal ogs where the 25 |inking noietysgontains a disulfide bond and the
chemi cal reactive group conprises a N-succinimdyl or N'sulfosuccinim dyl

ester. Man ositions on nm si npi.ds erve t Siytal
cheni cal | yyl CaXCRRDYRRORY (% *%@H"ef{‘?lgy'k%‘g‘g%isﬁf}?‘%{" B %iﬁ%oé{stb?’gﬁé And. ng a
hydr oxyl gr ougso7igie) Qpipapeasby | demetiodtitibi ecsing tStrapiodyoss mEt Afinomyees ©F 15

position nodified.w.th d the 30 0-20 position having a hydroxy
group are al Idfegﬁﬁré'batﬂ%u%%éjg U%'%Pul. However the C-3 45 position is

preferred and the C-3 position of maytansinol is._es ially,,pr %
Wiile the syd@h@ﬁ%dwetwepgﬂcﬁrcvlﬁw(&%@%|+f-H~?§’|%Q§%1- ﬁ:lrﬁ%l ‘H‘S %ﬁ:‘? is
descri bedsi n (hRbARIGY a8iisithfus@g ab@aRlor@ey.ai ni ng |inking noieties, one of
skill in the art will understand that |inking noieties with other chem cal

bonds (as desgrl | ' g RE&R@bns GuRdr on,
as can ot her%{ﬂg%g‘%ﬁ@%%éf &@gggiailg%&gefmﬂaﬁaﬁﬂnbmé@& chem cal bonds

i ncl ude aci d pealiphsingudgis, phot ol abi | e bonds, peptidase | abile bonds and
esterase | abile bonds. The disclosure of U S. Patent No. 5,208, 020,

i ncor por at ed eEes-BH (USSP SNE. "4, DY ¢hricparee fhyrtay ramtiomof ohayteesindl wgthsuch
bonds. The sy._gj es] f maytansi noi ds and maytansi noid derivatives having a
di sul fide noi 0‘1‘%)23%3@'[ bears a reactive group is described in U S. Patent
Nos. 6, 441,163 and 6, 333,410, and U.S. ApBI ication No, 101161, 651, each of
whi ch i s ter dehCildeadrppnethdddesyetepGHRQRD (Ufh otk 8ec #3905 oup- cont ai ni ng
mayt ansi noi ds, such as DML, are reacted with an anti body, such as the

383813, 38581@) GB3HJoxARIRI0nr ARIIHthyD(CABOR3S: IBHZORA) bially., Peb Nooduce

gglt o]E ioi(lt?atciog ggf&fﬁtprg&erg&rgn?wogg&laﬁs may be purified by HPLC or by

(4) C-15-hydroxy/acyloxy (U.S. Pat. No. 4,364,866) (prepared by the conversion of
maytansinol by Sireptomyces);

15 (B) C-15-methoxy (U.S. Pat. Nos. 4,313,946 and 4,315,929) (isolated from Trewia
nudiflora);

(6) C-18-N-demethyl (U.S. Pat. Nos. 4,362,663 and 4,322,348) {(prepared by the
demethylation of maytansinol by Streptomyces); and

(7) 4,5-deoxy (U.8. Pat. No. 4,371,533) (prepared by the titanium trichloride/LAH
20  reduction of maytansinol).

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
structurai formula {I):



Several excellent schenmes for producing such anti body-nmaytansi noid
conjugates are provided in U S. Patent No, 6,333,410, and U. S. Application
Nos. 09/867,598, 101161, 651 and 10/ 024, 290, each of which is incorporated
herein in its entirety. 20 In.general, a solution of an antibody in aqueous
buffer may be incubated with a nolar excess of maytansinoids having a

disul fide noiety that bears a reactive ggpup. .The reaction m xture can be
‘quenched by addition of excess am ne (such as ethanol am ne, taurine, etc.).
The mayt ansi noi d-anti body conjugate may then be purified by gel-

filtration. 25 The nunber of maytansi noi d @ol ecul es bound per,antibody‘

nol ecul e can be .determ ned by nea ing spectrqQphotonetrically the ratio of
t he absorbance at 252 nm and 280 nmy An“Nfverage 8H 1-10 nmayt ansi noid

mol ecul es/ anti body nol ecul @i § pfef e redl Conjugat es.of anti bodies with
mayt ansi noi d drugs can be dvalyatied ffeg_their ability to 30suppress
proliferation of var Ms@s. urmmant ed\cef Res~in vitro. For exanpl e, cell

| i nes such as the huran-| , | i ne{ Daudi, the hungn | ynphoma cel
|ine Ranpbs, = 46 the hunman~gftiple nyelo» &l | Iine MOLP¥8, and the hunman

assessnent 5of cytotoxicity O :
exposed to the conpounds for ‘ rmHt he surviving fractions of cells
nmeasured in direct assays by Known netM@Ss. 1050'5 val ues can then be
calculated fromthe results of the assays. PEG TONTAI NI NG LI NKI NG GROUPS

Mayt ansi noi ds | so e | C I I ng
groups, as set? ﬁ?‘ﬁﬁr PW %%qrbgétﬁon%&gﬁg%&%%gf H'%ihese @@J¢?ﬁ| ng
groups ar e -solutifdee tlma)tﬁlld-qomwneg matansingid n Ngqgrasaty- (Gunatyl-4pricanier ihe
used to join Q;F} Eyl [T \RaniheC ¥4 ‘ﬂ;éj d}t&oﬁg%bﬁt DMA i Ripres@hiad i iyotha Jomiwing
Exenpl ary PEG I'ng groups 1 nclude hetero- bifunctional PEG-‘linkers that
bi nd to cyPot (95(!“3”"& HP‘gaQ d cell binding agents at opposite ends of the

| i nkers through a functional sulfhydryl or disulfide group at one.end, and
an active ester at the other end. As a gener@l exanple of the synthesis of
a cytotoxic. conjugate using a PEG | |d1k| ] reference is again made
to U.S. Application No. 10/024, 290 f iSHs. Synt hesi s begins
with the reacti.on of one or Iy earing a-wreactive PEG

moi ety with a cell-binding.-agent d.ng in displacenment qfythe terminal
active ester of .each r N i ati anrno acid residue of the
cell binding agent, to yiel i ¢ conj ugate conprising one or nore
cytotoxi c agent's coval ent| y™~z#i bi ndi ng' agent t hrough a' PEG
l'inki ng group. TAXANES The cyjotoxic agent useE in the cytotoxic conjugates
accordi ng460 the present inventigfi vy a t axane or derivative

t hereof . Taxanes are a famly off conmpou e@*ﬂ*hat i ncl udes paclit axel
(Taxol ), a cytotoxic natural

In further 'embédiménts of the invention, othér maytansines, including thiol and
disulﬁde-containing' maytansinoids bearing a mono or di-alkyl substitution on the
"carbon atom beanng the sulfur atom, may be used. These include a maytansinoid

20 having, at 0»3 C-14 hydroxymethyi C-15 hydroxy. or C-20 desmethyl, an acylated
amino acid side chain with an acyi group beanng a hindered sulfhydryl group, wherein

the carbon atom of the acyl group bearing the thiol functionality has one or two
substitueﬁts, said substituents being CHa, C,Hs, linear or branched aikyl or alkenyl

. having from 1 to 10 carbon atoms, cyclic alkyl or alkenyl having from 3 to 10 carbon
25 atoms, phenyl substituted phenyl or heterocyclic aromatic or heterocycioalky! radical,
and further wherein one of the substituents can be H, and wherein the acyi group has a
linear chain length of at least three carbon atoms bet\ﬂ{een the carbonyi functionatity

RECTIFIED SHEET (RULE 91) ISA/EP



25 product, and docetaxel (Taxotere), a sem -synthetic derivative, two
conpounds that are widely used in the treatnent of cancer. Taxanes are
mtotic spindle poisons that inhibit the depol ynerization of tubulin,
resulting in cell death. Wile docetaxel and paclitaxel are useful agents
in the treatnent of carter, their antitunor activity is limted because of
their non-specific toxicity towards noramal cells. Further, conpounds |ike
- paclitaxel ‘30 and docet axel thenselves are not sufficiently potent to be
used in conjugates of cell binding agents. 47 A preferred taxane for use
in the prepafBf FEFUSH &3M-ot oxi ¢ conjugates is the taxane of formula (X):
10 Methods for synthesizing taxanes that may be useﬂ inth 't ot oxi C

conj ugat es ofSutthaddiiorskmaytansinen irichide camnptgdgrapreseate (932”?18% (@ )nj ugating the
taxanes to cell binding agents such as antibodi es, are described in detai
in US. Patent Nos. 5,416,064, 5,475,092, 6,340,401, 6,372,738 and
6,436,931, and in U S. Application Nos. 10/9€24,2%0, 10/144,042, 101207, 814,
10/ 210, 112 and 10/ 369, 563. 15 TOVAYMYGLN V. ES The cytotoxic
according to the present invention may so aNf omayftyci n derivati ve.
Tornaynycin derivatives are %r ol otd , 4llbenzqdi azepi nes (PBDs), a known

cl ass of &onpounds exerting ei bilpl ogfcal properties by covalently
binding to the N2 of ni nelin &Rl not dgregve of DNA. PBDs include a
nunber of m nor groove it hraffci n, neot hramyci n and
DC-81. Novel tomaynycin d [ igh cytotoxicity and that
can be effectively |inked : ' ar e describéddi)in t he

I.nt ernational Application NoX PCT/ 1132007/ 000142, wRose content is herein

i ncorporated by reference. Th prmaynyci n derivative
conpl exes permt the full neasw e oM™ {1 C
tomaymycin derivatives to be applied in a targaied fashi on agai nst unwant ed
cells only, therefore avoiding side effecfgsodue to danage to non-targeted
healthy cells. 48 tomaynycin derivatives, linked to a cell binding agent,
such as-tfig 3gRBdig, 38SB18, 38SB19, 38SB30, 38SB31, or 385539 antibody, via
a linking group. The linking group is part of a chemcal noiety that is
covalently boynd to t omaymyci n derivative through conventional nethods.
In a preferre B3 S rent , " the cheni cal noi ety can be 5 covalently bound to
the tomaymycin derivative via a disulfide bond. The tomaynycin derivatives

useful in the(dﬁjrgaﬁ@gzg:idw(gm;'ggﬁ,qm@ggaa;nju}g(dmpnmgr(cm)sﬁa(mcﬁfﬁz%

wherein:

Rs and Ry are each independently CHs, CzHs, linear alkyl or alkenyl having from
15 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 he H;

A, B, D are cycloalkyl or cycloaikenyl having 3 -10 carbon atoms, simple or
substituted aryl or heterocyclic aromatic or heterocycloalkyl radical;

20 R Ry Rs Re, Ry, Re, Rg, Ryr, and Ryp are each independently H, GHs, CzHs, linear
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 phenyt or heterocyclic aromatic
or heterocycloalkyl radicai;

I, m,n,o0,p,a,r,s, and t are each independently 0 or an integer of from 1 fo 5,
25  provided that at least two of , m, N, 0,p, Q. 1, 8 and t are not zero at any one fime; and



wherein --- represents an optional single bond; _ - represents either a
single bond or a double bond ; provided that when - represents a single
bond, U and U, the sane or different, 15 independently represent H and W
and W, the sane or different, are independently selected fromthe group
consisting of OH an ether such as -OR, an ester (e.g. an acetate), such as
-OCOR, a carbonate such as -OCOOR, a caéepamate such as - OOONRIT, a cyclic
carbamat e, such that NwW and Cll are a part of the cycle, a urea such as
-NRCONRR , a thio ar?larrate su -OCSNHR accll(&thlocar %e Osuch
that N10 and Cl1 &r'® Pt QS? f“d&‘/@’é lineas lkyh ok ke S2UpE fomst tog

sul phoxi de swei‘bo&&tm%andq@wrfcwe atiyCdt afienyl HeXihy framsambpﬂmcMmmmshoas - SOS

-, a sulfona C onal Iy cyclic
ani ne such t h@gﬁﬁiﬁé’s‘i@aﬂ%ﬂ Hre ey am“ﬁatg%s%ﬁocv”%& 85t o ne
derivative such as - an am de such as - an azido such as -N3, a
cyano, a hal & fe"ﬁ”@‘??’ﬁ‘?@ﬂe@ offermulg Qfﬂ)quﬂlﬁ’éﬁﬁﬁwflﬁiﬁ]‘)f oy ebsrainder i ved
group; Preferably Wand W are the sanme or different and are OH, QOme, OCet,
NHCONH2, SMeR;is HaRds wiethyl andrgiesent s a doubl e bond, U and U are absent
and Wand W represent HH 49 Rl, R2, RI, R2' are the sane or different

and i ndepend Efgﬁﬁ I i de or AI kyl optionally substituted by one
or nore Hal, %Wﬁ% %Maﬂg@kwl Het, S(0),,R or Rl and R2 and Rl'
and R2' form er a_d . cont ai ning group =B and =B
respectivelyééu*‘g'gr%’%wmyt;?n 'Sa and R1' and R2' formtogether a

doubl e bond containing group =B and =5' respectively. B and B are the
sanme or diff &k@nd Raaw meitdpanddeiat-SCHahosen from Al kenyl being optional ly
substituted by one or nore Hal, ON, NRR, CF3, OR Aryl, Het, S(0)"R or B
and B represpoh a@ﬂit{&?éy Eﬁ?taﬁérﬁéﬂ al&@%cﬁfd@%@ﬁr??ﬁuncﬁ#@pres&@é& b?'f&ﬁtﬁfa .Yy, BB =
=CH2 or 1§:I+ﬁ§3 are t he sane or frerent and independently chosen
from one P Of V" ,-S(0)cr. Preferably, X=X . 15 Mre preferably,
X=X"=0. A A are the sarre or different and independently chosen from

Al kyl or Al kenyl option Iy cont ai ni ngiagn axygen, a n|tro ecr;‘n o] ao'sulfur

atom each being o ubstl tut ¥ ong¢l or nore ,
Al ke s Y, A—A/
subgt i Ma¥ed I kyl |

R S(0),,R Ayl
preferably, Aﬁﬂﬁy:lln ar

(v-L) (V-D) (V-D,L)

wherein:

15 Y represents (CR;Rg)(CRsRg)m(CRaR4)WCR1R:SZ,

wherein:

Ry and Ry are each independently CHs, CaHs, finear 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 heterogyclic aromatic or heterocycloalkyl radical,

20  and in addition Ry can be H;

Ra, Rs, Rs, Rg, Ry and Ry are each independently H, CHas, GaHs, 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
heterocycloatkyt radicat;



Y, Y are the sane or different and independently chosen fromH, OR;
Preferably, Y=Y'. Mre preferably, Y=Y =0Alkyl, nore preferably Ovethyl. T
is -NR-, -0-, -5(0),fr, or a 4 to 10-nmenbered aryl, cycl oal kyl,

het erocyclic or 25 heteroaryl, each bei,ng optionally substituted by one or
nore Hal, CN, NRR, CF3, R OR $§(0)",R and/or linker(s), or a branched

Al kyl , optl onal |y substltut ed by one 0:57 nore Hal, CU NRR, CF3, OR S(0)gR
and/or linker(s), or a linear A kyl ‘substituted by one or 50 nore Hai, CU,
NRR , CF3, OR S I 1l d,g&”ﬁrerrber ed
aryl or heteroar yl(g')'éﬂp%ﬁgg%rgée er%ﬁaﬁé&m ah ‘%gr%t?lf% 1fd %pa?'flglnggl y
substituteddpbefe or nore |i nker(s) Sal dli nker conprises a |inking
group. Suitable linking groups are well known in the art 5 and include

thiol, sulfide, ¢isHl$Ree-CIRWASHKINAIstpbaer wamipd alkgor dikeow hédngireups,

phot ol abil e g |dase | abi t I ps.
Preferred are® fog @ﬁ?’?&@i% °&Fo&}5%"°£ﬂﬁ| 5@1?'&8’?&%3@&8& ﬂ‘@@@ cEﬁ‘:Bh ﬁ??lﬂgk%g gr oup
is athidal- swsplé bi sidbstoted a0 oehdierdeyiclic aretrﬂa@crorieiefowabﬂkﬁ uﬁ*dﬂqadié‘“(’ S-S)
-containing group, the side chain carrying the thiol, the sulfide or

di sul fide group qap ,lg?,-egg,l,tg r@%ﬁayﬁnsiﬂbﬂnﬁﬁeﬁ beafsotmat s;de ahaietle Cag yClidc. One
of ordinary skill 1n the art can égﬁg rxeé: entify suitable side chains.
Preferably, Waiovmehder-10 hvdioxy oy oS (2)p-S-Z where 15 Gis a
single or double bond, -0-, -S or -NR-; Dis a single bond or -E-, -E-NR-,
-E-NR-F-, - ErBferred Erribeﬁmentsliﬁlﬂﬁnﬂ[as (N-EL - R)@nE- (V- D%J derude_qoppoeLnds ¢ co. F,

-E-S-, -E S Pya where E and F are the sane or
dif f er ent an aurlaeé-:q\l}@égv Jentl osen Prom i near or branched

OCH2CHR) 1Al kyl ( QCH2CL- 12) Kyl OCH2<:H .- 20
(gJCHZCHZ‘}l %/51( I'S(fﬁféhtéc%ipzﬂe Ry (%%15%@@ FBWX? ?M?%bz
( OCH2CHR) 1Ar|yH( mHchz)J _, - (OCH2CH2) i Het er oar yI (OCH2CHR) 1-, - Al kyl -
( OCH2CH2) 1Al kyl (OCH20H2)j -, - Al kyl - ( OCH2CHR) i -,

- Al kyl (OCH2 ézso%'?&H J hH, I nd mare 1, nis 0, and Z is H.
_Al kyl (0042%% 1Hecaé‘?§cl?y |C(C5CI-IE%)6 jgeach e

§|5kqllcl ggp;ilc:lﬂ%a% gmgﬁﬁsc%) Fbaﬁalal‘? egch((ﬁ_{ag%'&é' n%tcﬁ EI%’ b (a%'?i@"ml )

-Al kyl -Heterseselic-, -A kyl- Aryl-, -Aryl-Al kyl - -AI kyI Het er oaryl -
- Het eroaryl - Al kyl -; where i and j, identical or different are integers and
i ndependgnt | . SRASERe fe@, &, By, RO R@Weach H, land mare 1, nis 0, and Z is ~SCHa.

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

Such additional maytansines aiso include compounds represented by formuia (V).

:.r.l.m.luu N
Z:
<

20 1

Me (V)



Zis linear or branched -Alkyl-; 51 pis O or 1; Z' represents H, a thiol
protecting group such as COR, R20 or SR20, wherein R20 represents H,

met hyl, Al kyl, optionally substituted Cycloal kyl, aryl, heteroaryl or
heterocyclic, provided that when Z' is H, said conpound is in equilibrium
with the 5 correspondi ng conpound fornmed by intranol ecul ar cyclisation

resulting fromaddition of the thiol ggpup -SH on the 'm ne bond -N -I= of
one of the PBD noieties. n, n', equal or different are 0 or 1. qis 0, 1
or 2. R, R are equal or different and i ndependently chosen from H,

Al kyl, Aryl WHSR peing 10 optional ly substituted by Hal, CM NRR, CF3, R
OR, S(O0)gR Aryl, Het; or their pharmaceutically acceptable salts,

hydr at es, orY fepisanie (CEBA:MERsRICRARPERMFZphi ¢ crystal line structures of

t hese conpounds or their optical isomers, racemates, diastereoners or
enant i OMer S.yherein: 1he conpounds of the general formula (XI1) having
geonetrical and stereoisoners are l1l5also a part of the invention. The

o0, C L1 double B 9 ATPAMEIGI 6l B B ok T Bn (P

known to be readi a Tever§ manner 1o correspondi ng
i mi ne adductfeorm i HHE earkareaiomsobraneitedror eyalicaslisd i alkeayithavigg rom griP dlr y " or

secondary aniign thi3e ;ﬁ‘@ﬁyl?i&b%ﬁtu@dcdh%ﬁﬂmr|tﬁ&a¥oc§€licsar&hQﬁt?@Shét@'pﬁﬁmm§li bl e
and can easily regenerate the cg)r@:ﬁ.spondl ng 20 tomaynmycin derivatives in

t he presencdagicala?ngdn pedidan Fepag in a non-protic organic solvent, in
vacuum or at high tenperatures (Z. Tozuka, 1983, J. Antibiotics, 36: 276).
Thus, reversi bl e RigR4, RatRey & aki Reoamaeayic indephndentit H.\@lds, SkHg dinear alkvt & nul a
(XII'1) can j i Wc]pW B AN Akl Maving N, T,
W R PR fetptfont ], 6 1 BEERCRb it b r%‘f"g%g?iﬂ ond \%‘;"(?v ar e
the sanel®r &0mfReioet cahen atams; ahepylesubsfiyiad: phenyy 80 FeRRREEIHYEY 01, an

ether such agetaoRycicalkyiRadigsl; (€. 9. an acetate), such as -000R -COOR, a
carbonat e such as CI:\C/IR a carbamate such as -OCONRR , a cyclic carbamate,

L LS et kD el el AT 108 58 R

a thiocarbamate Ccyc ifocar bamat e such that MO and
Cll are a patanlefO;eheé cycle, -SH, a sulfide such as -SR, a sul phoxi de such
as -SOR, a sultana such as - SOOR, a sul phonate such as -SCs-, a

sul fonani de such ag HNESGERCORN whBtsERSS Ghea SlkyNRRalkerpp hadmpairby Tiecll ¢

am ne sugh that 1410 and 011 are.a rt of . , § 1 ne
derivati¥® stRIRCHEOM c?\eiﬂr %'?j@l&@lﬁ’é ﬁ&g@}l Bﬁl&gﬁ)rﬁ_‘? tﬁ%&%ﬁﬁéﬂ ,a%i gl[znl do
such as - N3, simpleysechstifutdabdry or eterdogtiicyronatictor hetespcptieriiphesiceln  an

am noaci d-derived group. Preferably, Wand W are the sane or different and

are OH, O, pfdlredipelifonts of fqrm%’m’??ﬁaﬂée BmpRihasibBoaid (V) wieseirk: hus  be
consi dered as solvates, 1ncluding water when 15 the solvent is water; these

Comaymyci o8 RUBTP RIS R By i RefreBeBh B P AN RRA R bl

consi sting iH:
20 R, and R, are methyl, Rs, Re, Ry, and Rgare each H, land mare 1;nis O;and Z is H.

R, is H, R, is methyl, Rs, R, Ry, and Rg are each H, land mare each 1, nis 0, and Zis
—SCHa.

R; and R, are methyl, Rs, Rs, Ry, and Rg are each H, land mare 1, nis 0, and Zis -
SCHa.

25  Such additional maytansines further include compounds represented by formula (VI-L),
(VI-B), or (VI-D,LY:



8, 8" 41, 3- benzenedi si |l bi s(net hyl eneoxy) | -bisliS)-2-eth-(E)-ylidene-7-methoxy

-1,2,3, 11atetrahydro-5H pyrrol o[ 2, 1-c][ 1, 41benzodi azepi n-5-one] 20

8, 8' 45- met hoxy- 1, 3- benzenedi yl bi s( net hyl eneoxy) kbi skKS) - 2-et h-(E) -yl i dene- 7-

met hoxy- 1, 2, 3, 11a-t et rahydro-5H pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi n- 5- one]

8, 8' 41, 5- pent anedl yl bi s(oxy) Fbi sKS) - 2-et h- (E) -yl i dene- 7- net hOxy- 1, 2, 3, 11a-t

etrahydroSH-pyrrol o 2, 1- 41, 4] benzodi azeg n- 5- one] o )

-, 4- but anedi yI bi s(oxy) | - bi sKS) - 2- ét h- (E) -yl i dene- 7- net hoxy- 1, 2, 3, 11a-t et r ahy

dro- 2551-1-pyrrolo[2,1-c][1, 41benzodi azepi n-5-0ne] 8,

8' 43- et hyl -1, 5- pent anedi yl bi s(oxy) 3bi 5t (S)-2-eth-(E)-ylidene-7-nethoxy-1,2

73, 1lat et r ahydr o- 5H pﬁré ol|. 12, 1-clil ,g}%doea—m azepin-5-o0 H Q

8,842, 6- Pyri di nedi vh P& xy){%i sgS) - pe E) -4l i dene-7-geth y-yl\

, 2,3, 11a-tetrahyg/{§8’/ pyrN6l hrg,ﬂ,rag/l ¥ Tbenyodi Xzepmf- 1N Y,

308, 8144- (3-tert-But oxylcar bpnyl ani nopr opy| oxyI) -2,6-pyridinedjyl b| s-(nethyle

neoxy)F 53

bi sKS)-2-eth-(E)-yli dd¥ER7 . et hoxy-1, 2, 3,(\1'1%)- t et rahydr o- 5H F‘W’PO‘F)O[ 2, 1-

di, 41benzgdi azepi n- 5- one]

8, 8' 45- (3- am nopr Opy10xy) 4, 3- benzenedi yi bi s( met hyl eneOxy) ] -bi sl()-2-eth-(E)

- ylidene-7-net hoxy-1, 2, 3, 11a-tetrahydro-511- pyrr010[ 2, 1- Or

Al benzodi azeP'R™H Onel 5

8,8 45- (N-net hyl-3-tert-butoxycarbonyl am nopropyl) -1, 3- benzenedi yi bi s- (neth

yl eneoxyl | - biYs pprédents (CRBMIRBANERRMEBSE,1, 2, 3, 11a-t et r ahydr o- 5H

pyrrol o[ 2,1-c][1, 4] benzodi azepi n- 5- one]

8, 83- (543- (4yhBichy 1- 4- net hyl di sul f anyl - pent anoyl am no) pr opyl oxy1-1, 3-

benzenedi yi bi s( et hyl eneoxy) ) - bi skKS) - 2- et h- (E) -yl i dene- 7- et hoxy- 1, 2, 3, 11a-

10t et r ahydr o- 5H pyrro 2. 1-cl]1, 4] henzodi a i n-5-0n .

8, 8' 45- acet yl t hi oer"rb??é/%[z f?%%‘]é{&‘gﬁ%%\%?‘%i &(‘?’rﬁﬁ?n@ﬁ@o@%@’ﬁ?g REEIY NEVIRG | ene-

7- et hot§- 1§r@m31 14l 46 tcatboa lajaing -Hidtichyd 00 b@fi2 allyc b dkendd bavingframepiniG- One]

bi s-{2-KS) - 2 e - ITet e - - - - 2, 1-

1T 1. 4] bonzodi SanEioRRE pisf ISl BHGuf cheheelchl RN ALTRH I

158, 8' 43- ( 2- éﬁ?@iaylaﬁ%l'tﬁiéﬁf?'l ¢amsbeybit anedi yi bi s(oxy)] - bi sp) - 2- met hyl ene- 7-m

et hOxy- 1, 2, 3, 11a-tetrahydro-5H pyrr0l 0[ 2, 1-c] [ 1, 4] benzodi azepi n- 5- onej

35 81;1;5- (N-4- mer caR{, RAR4-Ril Rphy IRy e sagiDadeiadant§-H) eCi2e 102K, Yihddrs Eyotit hy 1ene
<y)]- . .

bi s[ 7- met hoxal-k -Or'%eat“ﬁ{/‘wehﬁg'p 9 ,frg,ms? _rﬁy-) £ %?P%ﬁ%‘rsoP E\qgrﬁ)eydr ?rocfyaﬁmze,illigl c?f f"ﬁ_‘eﬂf benzod

i azepi n51%ne}<a\2‘l[9 Borg' 348 -10 gathorstdnys. dhenl csubstiiutad whemdy bbrtenvoyriy awmatio- 1, 3-

benzenedi yi bj:,,sﬁém-bjg%gog Q%dider bi s[ 7- met hoxy- 2- met hyl ene- 1, 2, 3, 11a-t etrahydr
0-5H pyrrolo[2,1-c][1, 41benzodi azepi n-5-one]

benzenedi yL( mot hyt B Fie G0 PeREN IRy 25 eyt BRB. 1 &5 281 609y o- 5

11- canbe 0;

Z; is SR or COR, wherein R is linear alkyl or alkenyl having from 1 to 10 carbon
20  atoms, branched or cyclic alkyl or alkenyl having from 3 fo 10 carbon atoms, or simple
or substituted aryl or heterocyclic aromatic or heterocycloatkyt radical; and

May is a maytansinoid.

Such additional maytansines also include compounds represented by formula (VIi):



25pyrrol o[ 2,1-c] [ 1, 41benzodi azepi n- 5- one]

8, 8345- (N- net hyl - N- (2- et hyl di t hi o- 2, 2- di net hyl et hypam no- 1, 3-

benzenedi yi (et hyl eneoxyThbi s[ 7- met hoxy- 2- net hyl ene-1, 2, 3, 11a-t et rahydr o- 5H

- pyrrolo[2,1-c][1,41benzodi azepi n-5-o0ne]

8,8 4(4-(2-(4-nmercapto-4-net hyl)-pentanam do- et hoxy) - pyri di n- 2, 6- dlnethyl)

di oxy]- 54 40

bi sKS) - 2- et h- (E) -yl i dene- 7-di et hoxy- 1, 2, 3, 11a-t et r ahydr o- pyrrolo[2 1-

c][ 1, 4] benzodi azepi n- 5- one]
-[(2-(2-(4-nmethyl-4-nethyl di sul fanyl)-Pent anam do- et hoxy) - benzene- 3, 5-d

i met hyl) - o

di oxyi - bi skS) - 2-et h- (E) -yl i dene- 7- dlnethoxy.

1- 5c][1, 4] benzodi azepi n- 5- one] 0
8,8 -[(4-(3-(4-nethyl-4-nethyldisulfan nam &g- pr opoxy) - pyri di n-2, 6-
di net hyl) -

di oxyi - bi sKS) - 2- et h- (E) ylmmen - 7-dl et woxy-1,'2, 3, 11a-t et rahydr o- pyrr010[ 2,
1-41, 41 benzodi azepi n-5
8, 84(4 (4- (4- net hyMed
ethyl)- 5
10di oxy] - bi sp)-2-eth-(E) dne- 7- di met hoxly- 1, 2,13, 11a-t et rahydro- pyrrol o[ 2
,1- c][1, 4] benzodi azepi n= -

-[(4-(344-(4-net hyl - 4- ‘ - pi perazi n-1-y11- pr opy
1) pyrldln 2, 6- dlnethyl) di axyj - bi sl'i §) - 2- eth- dene- 7-di met hoxy-1, 2,3

158 8 -[(21-(344-(4- nethyl 4- net’§id|sulfany - PK oyl)= pi perazin-1-yll-pro
pyl) - benzene-
3, 5-di net hyl ) - d|oxyklalst(S)-2-eth-(E)-yHVﬁ%ne-?-dinethOxy-1,2,3,11a-tetrah
ydr o- pyrrol ofxBeikinc] [ 1, 4] benzodi azepi n- 5- one]

8,8 4(4-(2-{242-(4-net hyl-4-nethyl di sul fanyl - pent anoyl am noyet hoxf r et hoxy} -

et hoxy) -
pyridin- } 6- gla reprﬁsens di o

IS I t 1,2,3,11
a-tet rahydro fﬂp(g%ﬁqpﬂ%%‘g%ﬁéﬁ’&g‘ '(fﬁ%‘l‘z%b Eg??cﬁkd Bﬁé‘ggﬂ
8,8 -[(1-(24212- (2 {242- (4- net hyl - 4- nethyldlsulfanyl pent anoyl am noyet hoxy]
- et hoxy} - wherein:
et hoxy) - et hoxyl - et hoxy} - et hoxy) - benzene- 3, 5- di met hyl ) - di oxy] - bi sgS) - 2- et h- (

E)-yli flene7 di met ROXNg R, AreBadt RadnbaityoTid; CyHy tleal Braketeld]at AkyinzalkenilazePi n
-5-0ne

f 3 to 10 carbon
80- [ ( 1- ( 2- { 2k8ving; frw hin 19 c3rReh poREs YF'R ALY ‘f{ear‘]‘%e“?{' hﬁwnr% hoyet hoxyT - et hoxy} -
et hoxy) - 15 atoms, phenyl, substituted phenyl or heterocyclic aromatlc: or heterocycloa[kyl radical,

25benzene- 3, ngﬁnngaédﬁ%bﬁzgh@égh bi sf(S)-2-eth-(E)-ylidene-7-dimethoxy-1, 2,3,

1lla- tetrahydro-pyrrolo 1, 4] benzodl azepi n- 5-one]

ngtl hg)ﬁs} (2-{242- gZB{ %ﬁg D( ga&e |th éer% is cygoaslklsl'lf 1 cloalﬁé}ﬁ(ﬁﬂé{ﬂgag]t@q}) et hox

et hoxy) - et hoxufish HeorNe, <ehple sy sutidyiuiall AR ob helfermeytiizl drordétisxdm hsterasyploglkdt h- ( E)
-yl idene-7-

di met hoxy-1, i"f‘%‘,’aila tetrahydro-pyrrol o[ 2, 1-c][1, 4] benzodi azePi n-5-one] 55

8,81-[(1-(24net hyl 2- et hyl - 2- net hyl di sul f anyl 1 nok benze
ne- 3, [55 ZE) y&( » Rs, Rey Rz, Ra, Ry, Ruq, and Ry ar% eah Qde%Pgnd%rQIyﬁ Sh w

di met hyl') - d' %éé’r@ll@]} bﬁbﬂtgnﬂthawf@}mh‘ﬂ 1 g ne-cérbdh e dyarichad 8 tydlic wlkyk athy dr o-

pyrrolof 2, alkenyl having from 3 to 10 carbon atoms, phenyl, substituted phenyl or heterocyclic

aromatic or heterocycloalkyl radical;

I, m,n, 0, D Q 1, s and t are each independently 0 or an integer of from 1to 5,
26  provided that af feast two of {, m, n, 0, p, g, 1, s and t are not zero at any one fime; and



c][ 1, 4] benzodi azepi n- 5- one]

8, 8" 4(4-(31lnet hyl - (4- et hyl - 4- et hyl di sul f anyl - pent anoyl) - am nokpr opyl ypyri
di n- 2, 6-

5di net hyl ) - di oxyl - bi si (S)-2-eth-(E)-ylidene-7-di net hoxy-1, 2, 3, 11a-tetrahydr
o-pyrrol o[ 2,1- 41, 4] benzodi azePi n- 5- onel

8, 814(4(3-Enmethyl -(2-net hyl-2-met hyldidul f anyl - propyl yam nol - pr Opy1) - pyri di
n-2, 6- di net hyl)-di oxyRi sgS)-2-eth-(E)-ylidene-7-di nmethoxy-1

, 2,3, 11a-t ety ahydys o- o] 5 1C b ARSI FrEmONgl 10 carbon
108, 8' 4( 1-(1%%% ?rl%ére‘ﬁ"%%‘ﬁi]%b *%%W%eﬁﬁ%%ﬁdoj- enzene- 3, 5- di et hyl ) -
di oxyl - bi sgBIMS benchedr-oytlicddykor alkgnyhberias ffom 3 - 10 carbon atoms, or Simpie

, 2,3, 11a- t ety ahvdr 05 Pdceiibarshitie.of hBRREpsbMEERIdRRaD- Oonel as wel |l as the

[
correspondi ng ner capl%&élerl vatives, or their pharmaceutically acceptable

Its, hydrates, or hydrated salts. or ' e
v uct uros. Foived racisto otae v finghitS s Relofm A WP Trelehe &y

di ast er e@erig HemdeRagtiethyer s. Preferred conpounds are those of fornula: 20
O 25where X, X, A A, Y, Y, T n, n are defined as above. The

fOWFg“”dS Ck’fTrfeO(r?Bb\le@‘TéRﬁohéﬁl TR RRINRIRPBE the Rougkiebes ati-0B3E anﬁwddyknomT
o those skilled in the art. The cg s ¢ s anpl e,
by . 56 appl | HSE3SESB1RISHNE0: BT, Db e oh D BT IS ol TP
vari ations t{igespvhasirippraatbalyds liikedtib ehestaytaasincid usisgmie triakor:@ipiisier i at e
nodi fication nd stitutions wll__he ' : I wn or
real:li : y oiat a@ﬂ%ﬁpﬁﬁf%ﬁﬁ ﬁzg's%r@iog%% |°@ qr{)'?%ggtg%ra gﬂg%a ?ﬁ%ﬁ%:ﬁfﬁﬁé}?ﬁ t he
art. |n fortioond aat, Csd)ch-ife hyddyrestvib €10 Uhbres rE €20 ofesmietg of the

Conpr ehensi Vg (b GAME and MRSIRT 1B bk foup Bt iRV EiddRind sdieside clidibBas its
thiol or disulfide functionatity located at a carbon atom that has one or two substituents,
said substituents being CHs, CaHs, linear alkyt or alkenyl having from 1 to 10 carbon
atoms, branched or cyclic alkyl or alkenyl having from 3 to 10 carbon atoms, phenyl,

15  substituted phenyl or heterocyclic aromatic or heterocycloalkyl radical, and in addition
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 and the sulfur atom.

A prefarred conjugate of the present invention is the one that comprises the anti- anti-
CD38 antibody 38SB13, 38SB18, 38SB19, 385B30, 385831, or 385B32 or a
20  homologue or fragment thereof, conjugated to a maytansinoid of formula (Vill):

=
s
E
Q 5

(Vi)

25




Met hods for synthesizing the tomaynycin derivatives which may be used in
the invention are described in the International Application No.

PCT11 B20071000142. Conpounds of the present invention may be prepared by a
variety of synthetic routes. The reagents and starting materials are
commercially available, or readily synthesized 10 by well-known techni ques
by one of ordinary skill in the arts (82e, for exanple, W 00/12508, WO

00/ 12507, WD 2005/ 040170, WO 2005/ 085260, FR1516743, M Md at at, 1986,
Tetrahedronqmﬁggn3793-3806). The conjugate nol ecul es of the invention may
be formed using any techni ques. The tomaynycin derivatives of the invention
may be linked to an antibody or other cell 15 binding agent via an acid

| abi | e |inkefs, "eBFeSBYSa phot ol abil e |inker. The derivatives can be condensed
wi th a pept i(@RRIVCRECRJNCECIALRERIBHACREOR HHOEBPR(CRRYORRERD to a cel |
bi ndi ng agent to produce a peptidase |labile Iinker. The conjugates can be
pr epar ed to‘ﬁgﬁigjn a primary hydroxyl group, which can be succinyl ated and
linked to a cell binding agent to produce a conjugate that can be cl eaved
by intracellul ar esterases to 20 |liberate free dFr&va e, Prqéer QJ , the
derivatives A8 8hPn&asty kdspndegtly, isi Grolgalive ¢yclopikayl SewaR 21181 Bup, and
then one or gtome, githple bf substitatedtahi, @r heterdcgdliciarmnatieor neteiovedoaiiyeradiaalh
covalently linked to the cell binding agent via a disulfide bond or a

thi oether 1 igk &g‘&gﬁ]gﬁgo ﬁ%ﬂfnﬁ RO Q2GR %eﬁérﬁleﬁ@&h@%ﬂ, T HeHineart 16, 064

and USE 5, 475 ) g c eri'vatives can be ﬁDdelig to %%eLd a
free amino giedsr akany hayvineBom; hiRd® asbaratamei Haagheg or YFie kYT Al ng
agent vi a amesifrigtrdrBitd €0 LhBlE Btofis, Bhatiyh sabsiRid Ephanpka@thetefdugcliicamaryiatici n
derivatiyves with a fh% aq}%ﬁ 05 car boxyl group can be condensed with a
pepti de Ghd ¥iLEeRys ??Wr?' @49 o0 a cell binding agent to produce a
peptidase |abile linker. The tomaynycin derivatives with a free hydroxyl
group on thé, h,rkex rcant.be andcicéragagh detieanodantiy Beer arbiniegee pf ff%‘i"nH¥916’ agent
to produce aprﬁgaédiﬁaiét:e%@t a1, 58 R, £, 6! L3RG t 3% rioRlroRLSb bilnglonesiner ases to

| i berate free drug. Most preferably, the tomaynycin derivatives are treated

to create a free qr protected. thief ou and then the disulfide- or thiol
cont ai ni ng t%ﬁ%ﬂﬁ%i‘:ﬁ‘%ﬁiﬁﬁﬁg 2h°’rnéetﬁ‘¥!ﬁgéﬁalﬁ)q)|q%?‘r8 MY bi ndi ng agent via

di sul fide bonds. 57 Preferably, nonoclonal antibody- or cell binding
agent - t oy iyt everdmere,prefered sonijgaie ok thediresant entionds they ene BRIGAMRISE o

di sul fi dgs bORE anfTrBs SRS BRI 3358181 3889 88SHACS 386B3iG br ¥8BBIMWor a
tomaymyci n derivatives. Such ce

| J binding conjugate r.e e known
ot hods sucHIRHe S G RO e oMo ¢ Rl Belf rthy
pyri dyl - di t hergp¢-Dpiiyonate (SPDP) (Carl sson et at, 1978, Blochem 173:
723-737). The resulting thiopyridyi group is then displaced by treatnent
wi th thiolcontaining tomaynycin derivatives to produce disulfide Iinked
conjugates. Alternatively, in the case of the aryldithio- tomaynycin
derivatives, the form&kjomaoKJthe ceIIHgtanngOconjugate H& efff eci ed by
direct displacenent Qf (& ;;Eq&thiolo f et myci n d0derj vathve by
sul f hydryl grougga?(e FOUS i 1rg¢w€e |ntoNant|bodMay6Ie ul edN” Cohj ugat es
contai niafy I'to 107t omaynyciln derivativecﬂrugk | i nked via agdisul fide bridge
are readily prepared by either nmethod. Mre specifically, a solution of the
dithio-nitropyridyl nodified antibody at _a concentration §I .5 nmg/nml in
0.05 M potassiun1ph5§ﬁhate buffer, at BﬁD7.5 containing 1 B, EDTA is
treated wi t hylidreint hi ol - cont ai ni ng tomaynycin derivative (1.3 nol ar
eq./dithiopyridyl group). The release of thio-nitroPyridine fromthe
nodi fied anty L j t retrically at 325 nmand is
conpl ete in‘%ﬁ%g%ﬁ?gsﬁ%%%%ﬁb$q§3g§$ﬁ%% yjﬁ%ﬂgyrnycin derivative conjugate
is purified and freed of unreacted drug and ot her | ow nol ecul ar wei ght
mat er i alZy Y& | tration through a col umm of Sephadex G 20 25 or
Sephacryl S300. The nunber of tomaynycin derivative noieties bound per
ant i body nolRcancRsar daeh delepemdenty Chly, Cabhslinean gikyher allsanybhayingtfrom 1 to
absor bance I o ' ' jvative
ot ccut o) ant) GH AT Eriched 3 gt ARREeR) piuld rof Y T Saen kg
nmet hod. The effect of conjugation on binding affinity towards the
anti gen-expressing cells can




25 be determ ned using the nethods previously described by Liu et at, 1996,
Proc. Natl. Acad. Sol. U S A, 93: 8618-8623. Cytotoxicity of the
tomaymyci n derivatives and their antibody conjugates to cell |ines can be
measur ed by back-extrapol ation. of . cell..proliferation curves as described in
Gol dmacher et at, 1985, I mmunol., 135: 3648- 3651. Cytotoxicity of these
conpounds to_adherent cell |ines can bgadeterm ned by 30 cl onogeni c assays
as described in Gol dmacher et at, 1986, J. Cell Blot, 102: 1312- 1319. 58

According to the present invention, "leptomcin,deri J -y L ef

members of tﬂ'éeﬂybﬁ-‘ﬁﬁg'@% pﬁ *I"&??eégcyﬂ}écf rﬁg{?ﬁ? o ﬁgﬁé%cgggéeth?qtéa&%@z?no

Synt hesi s 8: a@#onI®3h bedhid i ncl udes: | eptonycins, such as | eptonmycin A and
| eptonycin B, callystatins, ratjadones such as ratjadone A and

ratj adone B, pa gt-'zg,q%\/@%d RUGH: h IRBLRRLIY Al BHA C,B,, hearikybbiealkeagi ci ns,
a

| ept ol statin, | ept 8f uf ani ns, suc s | ept of ur ani D rjyatives

of | eptonyci hevingfiemd tar18 carben gfonsy bragphes %’ﬁﬂai"fqﬂﬂ/ﬁ@’l@fmﬁf V@@%ﬁ’v{a’ty??/es of
tgleki nven?i om% iarcgrbgﬁ faqgnﬁg;lk@héﬁy), f su&gil?utéd ) pl?]migr ebg derandiidRearomatic Hobr kvl
- ;. prefer IS, - . preferably methyl and Re' is H 15R17 is al ky
optional ly Sﬁﬁqucﬁ?aé%f Ef@&"d’? CN, NRR , perfluoroal kyl; preferably, RL7 is
al kyl, nmore preferably nmethyl or ethyl: R9 is alkyl op'gior&a,llxé sugs ituted
by OR CN, NRRtandeefd eashdulergndentyrast iategen §f fropol 1055, ané 7 addiigR B SBREPEY abl y

methyl; X isgpg- or -NR-; preferably, Xis -Nr-; 20

May represents a maytansinol which bears the side chain at C-3, C-14 hydroxymethyl,
10  C-15 hydroxy or C-20 desmethyl.

Preferred embodiments of formulas (IX-L), (IX-D) and (IX-D,L) include compounds of
formulas (IX-L), (IX-D) and (IX-D,L) wherein:

R, is H and R, is methyl or R; and R are methyl,
R, is H, Ry is methyl, Rs, Re, Ry and Rg are each H; land m are each 1; nis 0,
15 R, and R, are methyl; Rs, Rs, Rz and Ry are each lanq mare 1;nis 0.
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, 385B19, 38SB30, 388831, or 385B39 or a
homologue or fragment thereof, conjugated fo a maytansinoid of formula (X):

20
Q ﬁ

iy ey

25




preferably, when Xis -0-, Yis -U, -NRU, -UNROO-; where Uis chosen

fromlinear or branched -Al k-, -A k(OCH2CH2) 11, -, -Al k(OCH2CH2) m A11k-,
-(OCH2CH2) m, -Cycl oal kyl -, -Heterocyclic-, -Cycloalkyl-Alk-, -AlKk-

Cycl oal kyl -, -Heterocyclic-A k-, -A k-Heterocyclic-; 25 where mis an

i nt eger chosen from1 to 2000;" 59 preferably, Uis linear or branched
-Alk-, Zis -Alk-; nis 0 or 1; prefe4blyn|so T represents H, a

thiol protecting group such as Ac, Rl "or SR, wherein Rl represents 5H,

met hyl , Al k, Cycloal kyl, optional I y substituted aryl or heterocyclic, or T

represents whemkihaverstitucia ardes de‘r"ﬁad?forfRBﬂUTa(UX?(ab‘Ze n are def| ned as above;

preferably, Tis Hor SR, wherein RI represents Al m)r}Q IQB A z?_ib%/

met hyl : 10REsRéciaII¢erﬁf¢rwll are anyjpfithe akove-dgpeibed B?mB‘P Yode, WP ReMedént s a

linear or brapeh %g Whndﬂ SlonaPhy ahl K srefaes endrel r(is OCH2- ¢, ( CHA) pwhere p
t ger

represents an i'n rom to 10; and g represents an integer fromO to
2; preferab

| ese @, CAN ﬁn&shWhérem R
phar maceut i é:ém‘?f 938‘6% [yﬂﬁ%rrgglafesany?@mﬁ%tagg& ﬁbe(?r%%néﬂa salts, or the 15
pol ynor plsi ¢ abd s bad héth, Eg,lﬂd,d’ﬁmReare@!ﬁchHe‘sa@dé@ﬁﬁS’o AR HO0 t heir opti cal
i somer s, racemat es, diastereoners or enantioners. Preferred conpounds may

be chosen f 'efher, the Lhammoacyl stereoisomer is preferred.
(2- Met hyl sul fanyI'- ) -am dof(2E 10E, 12E, 16Z, 18E) - (R) - 6- Hydr oxy- 3, 5,

7,9,11,15,17-h t{a thyl.19:- &j ﬁ & @SOXrS’aeqhtGa iEbiER Onutkbapyr an- 2-
1)- 8- 200x&=35Bn%d g%‘a%ayﬁ"sﬁé 62 @; eﬁ? n%l R
> )10 12, 16, HR/ga0risaeiled Maa'(ﬁll;l]ZOQQ mmrr@ia:pb@-ws@%w }WY(SO*?PFG conjugate of the

( 2E, 10E, 12, ) @loshraefTy &, pitentdpokdaton number 10/849,136
hept anmet hyl pi%%{)é@ {DB Tl% glﬁﬁef 6- 0X0- a?hydro 2H pyran- 2-y1l) - 8- 0x0- nona
deca- is incorporate herem by reference

DISULFIDE-CONTAINING LINKING GROUPS

In order to link the maytansinoid to a call binding agent, such as the 3858813, 38SB18,
38SB19, 33SB30, 38SB31, or 33SB39 antibody, the maytansinoid comprises a linking
moiety. The linking moiety contains a chemicat bond that allows for the release of fully

15  active maytansinoids at a particular site. Suitable chemical bonds are well known in the
art and include disulfide bonds, acid labile bonds, photolabile bonds, peptidase labile
bonds and esterase labile bonds. Preferred are disulfide bonds.

The linking moiety also comprises a reactive chemical group. In a preferred
embodiment, the reactive chemical group can be covalently bound o the maytansinoid

20 via a disulfide bond linking moiety.

Particularly preferred reactive chemical groups are N-succinimidyl esters and N-

sulfosuccinimidyl esters,

Particularly preferred maytansinoids comprising @ linking moiety that contains a
reactive chemical group are C-3 esters of maytansinol and its analogs where the

25 linking moiety contains a disuffide bond and the chemical reactive group comprises a
N-succinimidy! or N-sulfosuceinimidyl 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
postion maodified with hydroxymethyl, the C-15 position modified with hydroxy and the
30  C-20 position having a hydroxy group are all expected fo be useful. However the C-3



2,10, 12,16, 18-pentaenoic acid 5

(2- Met hyl di sul fanyl - et hyl ) -am dof ( 2E, 10E, 12E, 16Z, 18E) - (R) - 6- hydr Oxy- 3, 5,
7,9,11, 15, 17- hept anet hy1- 194( 2S, 3S) - 3- net hyl - 6- oxo- 3, 6- di hydr o- 2H pyr an- 2-y
1) 8- oxo-nonadeca- 2, 10, 12, 16, 18- pent aenoi ¢ aci d

(2-Met hyl-2- nethyldlsulfanyl prOpyl yami d of

(2E, 10E, 12E, 167, 18E) - (R) - 6- hydr oxy3, 5,48, 9, 11, 15, 17- hept anet hy1- 194( 2S, 3S) -3
- met hy1l- 6- oxo- 3, 6- di hydr o- 2H pyran-2-y1) -

108- oxo- nonadeca- 2 1 liy preferred.

(2- Mer capt oPQS‘I‘FI‘é"t‘ﬁEquﬁieéﬁ{}g heﬁcmﬁﬁg%?%@{@%%@”ﬁ?pfé‘%y?R) 6- hydr oxy-
3,5,7,9,11, 15, 17- hept anet hy1- 194( 23, 33) met hyl wH pyran
_2-y1)- 8- oNthilechadwibess, afbesters @Hﬁé@r‘ﬂ??@ 5"@1 rgf('%"%gﬁ qﬁg&%&

phar maceut i gal | ye a,g&ﬁg @c;hldqmﬁ@m@ hnkmgl fletiss, coe ohsidl inthaprbyil tugderat,anq he
I.ne

15pol h t ct I
e, ol b Sl s e Aty

derivatige tu@thathgqirésehi mderﬁgnagsman offise W&a@ﬂ%@?ﬁfﬁ"‘? PACPHIS o ety

i d
(l'inking gr OCI%%‘IPQE@ “Sﬁé’h"?‘\é\“% é(‘h:& gEFT( Pg@fs Eﬁ&dggieb@oﬂdgmkaﬁdam labieehdnddi ndi ng

agent via a 0 Lf erein
t%l oet \Iﬂar) badcsstessedabile-bopds.| s disclagkigup Lpg %%8 t'(')N gﬁﬁﬁ(&b,rlgﬁdfb&gfea |

pepti dase- | ar%'néﬁ t cﬂ%the%o&ﬂtx&ﬁ&f%a@&ﬁsxhﬁm bearigg sugh borde. derl vatives are
prepared so ey contain a noiety necessary to link the | eptonycin

derivative to a ceI I ndi.n airdi s bilidembleyd,  a
t hi oet her boH¥ sVAesis pﬁmpyg r?slné %\S\éh%gafg Bld%ﬁ{mivés havird I

ot o- 0
pept i dasfy | afil t@ama)tqantmrgrmp iesiesqrizedin & Pale [{I}i?pg ‘?Aﬁ %?&836?8’3?4&% her

enhance sol ubi % AE | O'Il% SRI1441i68AS catih@f Abhith ki egeiyrineppataipd dW¥nt ai n a
polyethylene ycol %acer referably, a sulfide or disulfide linkage is

used becausereII’eIlrenqeedum ng environnment of the targeted cell results in

cl eavage of the sulfide or disulfide and release of the der##lv s .Wth an

associ at ed i fg& e@@gvé @raqpt@htajmrcg mayta@singidu rrishoas O, e J8 NIRRT on may

be prepared by, a var t% fglﬂgt 3§s§1‘éut3%§31é3033’$mcr €389B01,50a 8858 t i ng
{O0HYre EIshaval

materials ar@ readi | nt hesi I known
t echni qués bpnﬂhﬂdy,dcb pmduwaﬂgtongmmuqaﬁﬁ% E@%PP"Mg}g%ﬁB@g% @ﬁﬂfsé@myﬂ?él zi ng

61 | eptonyci Br@?% diabiiores that may be used in the cytotoxic conjugates of
t he present tion, along with nethods for COI’I] ugating said | eptonycin

derivatives to cell Q\,‘Qansﬁ‘l’oﬁi m;gatdseedel n
detai | eIl I A Poliedy apoibusan

|ﬁcglr polrgt Ieg phﬁrrcat!nmbMSePdB:’l%pE 333t 190 emd ANI:@.@F@ ‘F‘Hew@?{t ?@gﬂé égent
used in thelgéégfq %é{ SnF O HIPIE SRS Wnidh Minkstpbramdmeeseintitsientrelyt | on may

al so be CC erivative thereof. CC-1065 is a potent anti-tunor

antibiotic isolated fromthe cul r f ZEHENS B
CC- 1065 i28 ab@encrgopseiyian Wea“%ﬁ?@d a2 b A B o

excess of maytansinoids having a disulffi de moisty that bears a reactwe group. The
reaction mixture can be quenched by addition of excess amine (such as ethanolamine,
taurine, etc.). The maytansinoid-antibody conjugate may then be purified by gel-

filiration.

25 The number of maytansinold molecules bound per antibody molecule can be
determined by measuring specirophotometrically 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 he evaluated for their ability to
30 suppress proliferation of various unwanted cell fines in vitro. For example, cell ines
such as the human lymphoma celf line Daudi, the human lymphoma cell line Ramos,



10 conmmonly used anti-cancer drugs, such as doxorubicin, nethotrexate and
vincristine (B. K Bhuyan et al., 1982, Cancer Res., 42, 3532-3537). CC- 1065
and its anal ogs are disclosed in U S. Patent Nos. 6,372,738, 6,340, 701,
5,846, 545 and 5, 585, 499. The cytotoxic potency of CC- 1065 has been
correlated wwth its alkylating activity and its DNA- bi ndi ng or
DNA-intercal ating activity. These two &tivities reside in separate parts
150f the nolecule. Thus, the alkylating activity is contained in the

I P | oi ndol ' - maf iThgeuwde tymphogytic esi d
7 e Two. M PRGN AP B e g M A kA Lot | ve

ugh CC-1065: - &l active
features as lauleytiotimedMOLidgern casly beyseq i??ifﬁﬁséﬁ?“ﬁ?psﬁ%’f?og‘é’éﬁ?% %ﬁ%%.
Adrmi ni stratign %Bncg? %ﬁ},ﬁ? P QvALAEd 6ah 66 dxpbseiojie domppads fasRAdous adadi ng
to nortality o ay E arter_a single int;&v§né) _%éjgg S htuddgidse (V. L.
20 Reynol ds’ the sarvivinpoisgrtions OW’RHFBP%I e PR % g %‘ Thi's has spurred
efforts tp dgyrlsean aRalbeasiclibet fiom thetesolrefdhaRssayed toxicity, and the
synt hesi s of sinpler anal ogs nodel ed on CC- 1065 has been described (MA.

War pehoski ef_al iNBGrEUPE . 31:590-603). In another series of
anal ogs, theﬁﬁélcorr%féﬁﬁq%@“r epl aced by a cycl opropabenzi ndol e 25 (CBI)

noiety (D.L. Boger et at, 1990, J. O i B ,dgoger et
at, 1991, Bi Weyignsingids meyase be dpied tf:cg'lEggﬁglé??'ﬁ%H?gg%oGﬁn@gﬁﬁ ? L"%i tain
the high in ¥t ROV Appidatioh dlopd0/8a4,280.dthese PRG FNg ¢auRT #g %ﬁib%yed
toxicity in mce. Like QG 1065 £Lusddid pin age ageotes t hat
bind to the RPAJP Y o‘i‘)@c’é}f“%@ﬂ”?ﬁ‘?szg?ﬁﬁ?ﬁ? Gns P to cg u&eﬂégte,g?ath.
However , 1@ i oyictakic egeritzitota cail Mdinmemﬁxemelam%g? %Eﬁa?sgﬁg, Adozel esin
and Car zel es'h@fncﬂ@ﬁl :ggé ikl 3R NMHA S RFtoioRBUAdemts Bnd.celFdatding egenig at 1996,
W Dru

I nvestigatio s, 13: 321-326;, 1.. WLf : i L£ancer
Res., 2: 171¢P!103'Z§)9Pd3rﬁg§‘8 "ﬂk‘ﬂas‘fm’&}’%‘b?%}m&'\ﬁ) SP%&? bgﬁflﬁs@ﬁ%? !g(% gpggcause

of 62 their ghii HndenSber idr akihaiother efithe t herapeutic efficacy of CC 1065
anal ogs can be greatly inproved by changing the in vivo distribution

t hrough targeted del iV i 4 ByiotoRs Wbhjugge iusingaBEGtlpkingi ty to
non-targeted i%g%geg%d eg(%_ecﬁ'p{eﬁﬁtsiﬁgls%ﬁ\eﬁ%iss&sé& eyr;[i c. Lo .;8%590 P E@%@eﬁﬁg_

achi eve thi s ggmwl tefgenasH s agaip pdgfio %|%@ %Hﬁ“&eﬁ fa fVes of CC- 1065 with
cel | -bi ndi ng gwﬁeg@ bhiAd wiRER hehlaf cha g eiord ayteioxic sg¢ris heBIFereRClve
described (US Patents; 5,475, 092: 5 D el Basmirgpaitvgat es
typical |y di STHGR{poisbywity awa@?tnéﬁaagiaﬁ*ﬁ?%é@@? c‘a"i‘?‘%pﬁ% et o t;Hro_ nd

except i onal astdr of saohreadive PECymbistyHnnamamipmseeidresds efrthe ﬁﬂh@?‘ﬁnq o8 ce

(R V. J. Chaq ef @l otdi30e coiBgss colffifising Dhe OMBreAOidibxic agents covalently

20  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
25  product, and docetaxel (Taxotere), a semi-synthetic derivative, two compounds that are
widely used in the freatment of cancer. Taxanes are mitotic spindle poisons that inhibit
the depolymerization of tubulin, resulting in cell death. White 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. Eurther, compounds like paclitaxel
30 and docetaxe! themselves are not sufficlently potent to be used in conjugates of cell

binding agenis.



10 Recently, prodrugs of CC-1065 anal ogs with enhanced solubility in
aqueous nedi um have been descri bed (European Patent Application No.
06290379.4). In these prodrugs, the phenolic group of the al kylating
portion of the nolecule is protected with a functionality that renders the
drug stabl e upon storage in acidic aqueous solution, and confers increased
water solubility to the drug conpared to4an unprotected anal og. 15 The
protecting group is readily cleaved in vivo at physiological pHto give the
correspondi ng active drug. .In the,pr d kd&dad Qathedhf t he
phenol i ¢ substh Pi?&ﬁ@dﬂgxag%?re%steéﬂ ﬂges&ggés}gﬁcfnoﬁisc&{ogm d dg r?tgiaaﬁg]ﬁﬁ% phenyl

car bamat e whi gbmps#isses a charge at physi ol ogi cal pH, and thus has
enhanced water solubility. In order to further enhance water solubility, an
optional polyethylene glycol spacer can be 20i ntroduced into the |inker

bet ween the indolyl subunit and the cl eavable Iinkage such as a disulfide
group. The introduction of this spaceg, does not alter the potency of the
drug. Methods for synthesizi ngiCC-106% anal ogs that nmay be used in the
cytotoxi c conjugates of the pr§ss i tiamy, ng with methods for

conj ugati ng the anal ogsjtoQ@el | bindi ng %¢ _ h as anti bodies, are
described in detail in ﬂt290379.4 2 tent is incorporated
herein by reference) and Q). S.@‘F‘a ‘
6, 534, 660 and 6, 586, 618 and J o
101265, 452. OTHER DRUGS Druffs stichWs el
doxor ubi ci n, vincristine, bI@Bt i ne,
chl oranmbucil, calicheam cin, tubulysin and t
and duocarnyci n anal ogs, dolastatin and d
suitable for the preparation of conjMgéax epresent invention. The
drug nol ecules 63 can also be linked to anti body nol ecul es through an
internediary carrier nolecule such as serum al bum n. Doxar ubi ci n and

Danor ubi ¢i o COffRRALRr PHRCGA] Iehifes théa¥ mayBeTLer inits UitcioxiSeonjajatedoot the
e usetu

09/ 740991, fmy al so | cytotoxic agents, THERAP Ny 5
The invention Biesentriaystien igng Wit dnaipeds i %OBH'BB‘EIQtRﬁ‘ nEtgg%)n%St e E'Eqirsg%t-dth nt

of a hyper prol h&Hekinieasiantbatin, are dasdribadrin detpll di $e3sBatent Hps- bt B1PRtne

di sease in a | ' [ r@p\%tg{ﬂ' calalyy irefu. 8 CtAnvicaRom dds, of a
conpound of tE55?§98¥?bgﬁoéﬁgpgﬁﬁggPﬁa%Eﬁtrcar ;'gkgeltable ggrrier. I n one
enbodi nent  sai doPR&RIMABULEOAR, 1OENFEIA 106410 2ep¢ 10889.6P%at nent of cancer,
including (but not limted to) 10 the followi ng: carcinoma, including that

of the bl adger yomMAacINGERVATIVERNEY, liver, lung, ovary, pancreas,
stomach, cervix, thyroid and skin; including squanous cell carcinong;

hemat opoi eti ¢ hﬁgnr F&%€%¥§Rﬁghgﬁﬁéﬁﬁ£%ﬁtmVQQOHﬂ$£9m§@%h§ﬁh Yy dbvative.

| ynphocytic le astic leukema, B-ce]l ythoqg T?
| ynphorra,  Bur kiTomagmjgmmoktvaiives Resayroielf élheﬁzqdlﬂ%?‘ﬁe%fpﬁé%'l Bi oM g5 °
| ncl uding acut ¢,ARd 0" Rl IAFERNSARN PiodrRakeToomicy tindiny ﬂ?wwf
eukem a; tunors of nesenchymal oridin, cl udi i bhr s -
rhabdonyoscarc@ﬁ@@“%ﬂﬁ@?”WHW&W§WEFﬁg*@HPh§S ﬂgﬁ%wgyﬁ§gﬁfh§ﬁ£§ﬂﬂn binders
t et r at ocar @pnoRAch ALAHINEMYSH TR tRAty@dl aralC-8unor s of the central and
peri pheral nervous system including astrocytoma, neurobl astoma, glionma,

and schmnnomkvélgﬁﬁgirgﬁ]}n ngﬂ%ym ,ggegﬂ[, Elgﬁc loRSdcite a8 thdt RaA Bar «feoively20

r habdomyoscar a eosar cong; an ] unors, ., i nc¢l udi .nel an

xer oder ma pi gniinkasis tamcek erindinth GOaHE hefa descifet dhdhe t*ﬂﬁ??rﬁ%ﬁnﬁd{%hgﬁﬁo& b
cancer and t er HOHRLEAIR42, 20 BGikieaBCiRsTinYistorjealed sietafersncreditiencathi ch
CD38 is expressed predom nantl

. In.a preferred enbodi pen
phar naceut i cal bﬁ@iﬁﬁoég?qtﬁﬂﬁam%%éjepwgﬁt?03??'%{(% %esr@ﬂ {F%r cht"hFeT{é ?lggt?rfert_lr%e of
a cancer sgsh agtolRit- HNgkiTrths tbiyapmin de@btivisdykbe 'sppliegnipho fergehdifashiarel |
| eukem a, multiple el ona, r.oni A e ] IRRisEe T flofd d
| eukem a, acut W%ﬁ%“@"@uﬁe@%@,ﬁy’ g‘?é%fg%?gw@%ﬁg%%ﬁ? é(;& ?jggﬁgnc? gi,a@%an \?/Ei ch
CD38 i s expresdmdetedhdalthyltells.cancers yet to be determined in which CD38 is
expressed predom nantly. In another enbodi nent, the pharnaceuti cal
conposi tion of fhRecwastdfent Getbrlilg Usethet Prebéf ahvantibei comprieedlioneagremoressuch
as 30 system c |lupus erythematosus, rheunmatoid arthritis, nultiple
sclerosis, Crohn's diasease, ulcerative colitis, gastritis, Hashinoto's
thyroiditis, ankylosing spondylitis, hepatitis C associated
cryogl obulinem c vasculitis, chronic focal encephalitis, bultous
penphi goi d, henophilia A nenbranoproliferative gl onmerul nephritis,
Sjogren's syndrone, adult and juvenile dernmatomyositis, adult polymyositis,
chronic urticaria, 64 primary biliary cirrhosis, idiopathic
t hrombocyt openi ¢ purpura, neuronyelitis optics, Gaves' dysthyroid disease,

10/ 116, 053 and

«~ daunor ubi ci(r)

n, mtonycin C

ysi n anal ogs, duocarnycin
tatin anal ogs are al so

ce(l



5 (ejections, such as renal transplant rejection, liver transplant
rejection, lung transplant rejection, cardiac transplant rejection, and
bone marrow transplant rejection; graft versus host disease; viral

i nfections, such as nV infection, H'V.infection, AIDS, etc.; and parasite
i nfections, such as giardiasis, anpebiasis, schistosom asis, and others as
determ ned by one of ordinary skill in48he art. 10 The instant invention
provi des pharmaceutical conpositions conprising: a) an effective anmount of

an antibody, ¢ g@&@?&ﬂﬂéﬁe[] VaRBEEfHked to erell Qﬂgﬁg%@aht‘lﬁ?&ﬁs@heBBSBm,%eBﬂ‘&

i nvention, armaceutical |y acce carrier be
inert or phy§$$ﬁ1§g3 30y 383831y ar 38553 ﬁ@ 'H%P pigng group. i bl Bk
" phar maceut i g H)bf @M&@Ho@t}em&ns eb@lentty bbundds adsryayaninaloivative thepuas,

di spersion ne at i ntlbaterl Nl f agy t he
li ke that ar %O"ﬁfﬂ@;‘:‘?l’ I @8{?‘@§$I C 803‘8 %'%@# rﬁ1 gﬂse g &@hﬁa L agi@{gsgngﬁé ers,

di l uents andbwataa@hcqunemtheItmnaylrd@ln@ieevwwe M@Iﬂediwﬂ'dﬁ/@@ ., saline, phosphat e
buffered saline, dextrose, glycerol, ethanol, and the like, as well as
conbi nati on fhergelymybin dBRDMIVES SRS irf 1l leséit irRnidre haveateetotrula iltude

i sotoni c agents, su% as sugars, pol yal cohols, or sodiumchloride in the
conposi tion. STPQ\WHFP& ‘cul ar, rel evant exanpl es of suitable carrier include:
(1) Dul becco's phosphate buf fered sal i ne, pH - 7.4, containing or not
contai ning about Jymgjm to 25 ng/m Lhurr% serum al bumin, (2) 0.9% saline
(0.9% w'v sodi unm,c QI i de _(MaGhryy 3 0/%(\/\/lv) dextrose and may al so
contain an apil dany ch as 25t iinewand a st@EWy | i zi ng agent such
as Tween 20. L onpg i i ay_8l-gorRtontain a further therapeutic
agent, as necessalyyfor the partlcul ar |sorg§r being treated. Preferably,
the antibody, antibedy fragment or antibody conjugate of the present

i nvention, and the supplenentary active conpound wi |l have conpl enentary
activities, wheteindo not adversely affect each other. In a 30 preferred
enbodi nent, the further therapeutic agent is an antagoni st of epidernal -
growt h fact or-(rEEantd drbspabhaising@rtamtih factor (FOP), hepatocyte grow h
factor (HOE), tissue factor (IF), protein C, protein S, platelet-derived
growm h factor_(PDGF), 65 heregulin, rracrophage stl nmul ating protein (NMSP)
or vascul ar eﬂﬁﬁ@@seatswmﬁﬂmlaéﬂmof(aﬁEGb)e 0Ff i an ant agoni st of a
receptor for epi dermal-growth factor (EGF), fibroblast- growth factor (FGF),

h t t w h fact t fa
ol Bt el et - der PSR HOWeP act or epPeeny 3 Share gerd i 2ishB 3ih el ot PEE g s
pr ot e|t n @%P)ndepéndémﬁptebwseﬁgdoaﬁtﬁw ahd WOMPBafrEEOQrG{IﬁG(}'QTE@)‘E lﬂﬂi&v@hd@ﬂhﬁ? HER2
recept or 0 re r Sanl N a

0 nboa thréﬁrg't‘" tﬁﬁeq??[fr@r g%'g%qﬁ%er apedlic el é?fc 24O, B B an

preferred e I's an agent targetl ng
clusters of dcétiie)ench @Sl-@ﬁqm carpohgfe riich ﬁ'ﬁc@% TETLAMBRASUERD, CD20,

Ch22, CD25, %&m chQ@gl%aang@ucmépN‘i@Mmma phithbthe GUES, a GIBR6,
CD70, CD79,

, CH163. o134, - CDl3 f d
i oot S e NREONTIS: 8 Bsarbsmge: quoh 26 Ui e il Bafpfhae o
i munonodyl akeéthagentand it 40 mﬂleﬂr@nfyclef -SHya silfidestiches -8Rya sWphiorida
variety of fo{x%‘ﬂ?s Eﬁ?ﬁ cI u gh]ag %ﬁéﬁr@' 6n% ﬂxgh%@ms olégu,foﬁg,q,dgol id

dosage forns epen inten ed nD e
admi ni strati csncfaasj-NFR@@Beam ﬁmllmwd”lm—rfﬂiﬁ‘\’ W}.ﬂn@w oysliepainecych ghat
composi 10nS oAk &1k Brd DBact 6 b Qfid. ﬁ;am@iaﬁm@raénoaw@lsbbwawmmasamﬁ@e

preferred node Istration is ‘pareénteral %] éa}veno
i nt ranuscul alsuch rﬁsra'b@q(}%néﬁl azidQ, heusha A oy, r"I (G °pr%f F0ed JTASYI Sent ,
the conmpesi tlt:@ﬂﬁpms‘spﬁdmm @fl@mhm:@m&.va@imdnpswrefmbly W areM¥hare seysamte e bol us

emboti rent . ERaprket Sk . N BRE T subcut aneous.

20intra-articular, i nt rasynovi al, intratunor aI peritunoral, intral esional,

or per| | esi ongly %Réﬁ € Lo Ehd a' Sidle BSndMal Iangsu SMet T gﬁ&pv\agﬁ@tw'c

effects

represent H;



Sterile conpositions for parenteral adm nistration can be prepared by

i ncorporating the anti body, antibody fragnment or anti body conjugate of the
present invention in the required anount in the appropriate sol vent,
followed by sterilization by mcrofiltration. 25 As solvent or vehicle,
there may be used water, saline, phosphate buffered saline, dextrose,

gl ycerol, ethanol, and the |like, as weid as conbination thereof. In nmany

. cases, it will be preferable to include isotonic agents, such as sugars,

pol yal cohol's, or sodium chloride in.the.c L Li DRy JRRSK foMTOSE br ons may
al so cont ai n RidjRavBH: B2’ 3 thea5amaoff %{{fer%ttaﬁﬁﬁr?d%'péh&'ﬂty

| fitly O S Eving,
di spersing aiyely ghiRBhIlY stbftuiedy e oﬂhaeiHaélcﬁg Nﬁi%g%é)a?hﬁ» @f%@b‘&yﬁ!{ Q?al

adm ni stration nma SO r j s¥ndsdoatairig grolip B and
conposi ti on§fmi%%§%9n%g$ﬁg§%a\%§ﬂ1 fg?et{:%lfga {"lmrlslle8 of use in sterile water or
any ot her i nipedsabtiseigteril e medium 66 powders (gel ati ne capsul es,
sachets) or granules may be used. In these conpositions, thrﬁ?ja,cti ve

i ngredi ent  ag Rl iy GatedtrBOard We it (e’ fom togedier i donbleHend FORBPIES SHEPt

di l uents,” such as étarch, cel | ul ose, sucrose, |lactose or silica, under an
argon st reantd LR RPRPBEYt i ons may al so conprise substances other than

diluents, for exanple one or 5 nore |ubricants, sych NRGR SRsHIN seliRar at e
or talc, a coBodrdng, ara tba)aamﬁgﬁf(dﬁ?g%fﬁ-anéd%\qeé’an‘?eé‘gY gpéissegr a %]ﬁ{aegg]. rfg;al i qui d

Compos! L1 ONSoliRhall hsiigh By 8hé 8F o HalNENENRRY OFe, QBobip high REBGA" Cal | y
accept abl e sSRAns, suspensi ons, enul sions, syrups and elixirs containing
i nert di| uenesd Buepresent AR PBIGEN 8% ANol , gl ycerol, vegetable oils or paraffin
oil. These 10 conpositions nay conprise substances other than diluents, for
exanpl e Y&t t pPRgerabiWe®iB2Ni ng, thickening, flavoring or stabilizing products.
The doses depend on the desired effect, the duration of the treatnent and
the route of 1.0} LB M9y =ChegHar e general ly between 5 ng and WOO
ng per day op&g%ﬁkezértﬁfd?adult wWith unit doses ranging from1 ng to 250 ny

of active substance. 15 In general GRfbehdeftly |chegdne freinnenet loe more
appropri ate doSade afebEnaFN and'??fgm;gg‘? wer ght air’ld any other factors

specific to tlge piRh)-EHOK, 65008t reat ed. THERAPEUTI C METHCODS OF USE In

anot her enbodi nent, the present invention provides a nmethod for killing a
CD38. cell l(o:&gg%w glering to a patient in need thereof an antibody which
bi nds said and is able to kill said CO88+ cell by apoptosis, ADCC,
and/ or CDC. Any of the t)y_gﬁ_é)f anti bodi es, anti body fragnents, or cytotoxic
conj ugat & ofMeRESTHEEMA N Y may be used therapeutical ly. The invention

t hus includes the use of anti-CD38 nonocl gnal ,anti € f X1R@ 8 Miigeny!
thereof, or cyApBbafe theosgniyar difefant A8gin eﬁ%‘?ﬁﬁ%&ﬁ@%&ﬁmm R

optionally containing an oxygen, a nitrogen or a sulfur atom, esach being'optionally
substituted by one or more Hal, CN, NRR’, CF3, OR, S(O)R, Aryl, Het, Alkyl, Alkenyl.

Preferably, A=A,
20 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'=0QAlkyi, more preferably OMethyl.

= T is -NR-, -O-, -8(0);, or @ 4 {0 10-membered aryl, cycioalkyl, heterocyclic or
25 heteroaryl, each being optionalty substituted by one or more Hal, CN, NRR', CF3 R, -

OR, S(0),R, andfor linker(s), or a branched Alkyi, optionally substituted by one or more

Hal, CN, NRR’, CF;, OR, S(O)R and/or inker(s), or a linear Alkyl substifuted by one or



In a preferred enbodi ment, antibodies, antibody fragnents, or cytotoxic
conjugates of 25 the invention are used for the treatnent of a
hyperproliferative disorder or inflammatory di sease or autoi mune di sease
inammmal. In a nore preferred enbodinent, one of the pharnmaceuti cal
conpositions disclosed above, and which contalns an anti body, anti body
fragnment, or -cytotoxic conjugate of t hao invention, is used for the
treatment of a hyperproliferative disorder in a manmal . In one enbodi nment ,
t he di sor dermo® Hal,dZNNRR’, GEy| GRpSQ)iR amddor, linkdiés).cancer is a netastatic
cancer. Accordingly, the pharmaceutical conpositions of the invention are

eseful in INGrtdiady, ”ieig 2% too'it?‘«}q%rholaféa 1 & Nebro8iY rfdre GABRIGE, prisn ardi ng

(but not Iimted t W n carcinonmg, including that of the

bl adder, br e@%"@)” %’P@?{’)’Sk?ﬂ'ﬂg‘i‘ﬂ byl‘?’\?é%" areffer®yary, pancreas, stomach,
cervix, thyroid and skin; including squanmous cell carcinom ; henatopoietic
tunors of | ySgithdinickr bbmmea linking gebpoStiebledinking geotips erel welidinowy i teladukeni a,

acut e | yr’g)hoa‘loaﬂc‘uﬁee@%eﬂﬂfﬁd& S%‘sglﬁﬂdg %?Sﬂllﬂhotﬁﬁethzr gﬁld s )ﬁggh@% gRipki tt's 5

| ynphoma ;  hemnat opol nea |nc [ng acut e and

chronic nyel @igvéﬁ@mlg gr@mempagawabl&rwm Ws’t@a%(ﬁhwfa‘m rejpged,re

mesenchynal ngﬂjergmwgqngm,whérlgmlggarcoma and rhabdonyoscarcoma; ot her
tunors, incl udl ng mel anoma, sem nomm, tetratocarci nona, neurobl astoma and

glioma; tu ral_an [a ) g
ast r ooyt om, Nagt P Gaf §R6 R PR, SiOE P RS s S5/ Houhag S8
mesenchyral  ©phigining aroup, tmlsn@ dhialbrceg¥ing thedhiok thelsubide QCélﬁldﬁ# grayican be

0t 0S AT fPMRngBP6 bfifed | iBMET orIHAKCRO OFB\R BRARRry HAT RS B ofth BAL OSUM
ker at oact ant sem noma yrol cul ar cancer and teratocarci noma,
and ot her caﬁ@@ﬁ%sﬂﬁéwetﬂ?elﬁba'ﬂﬁt ermned in which CD38 i s expressed.
Preferrably, the disorder is NH., BL, MM B-CLL, ALL, TCL, AM., HCL, EIL,
or CM., in 1Brefdraldy) s&idliBkerds egmaiesed, and ot her cancers yet to be

determ ned in which CD38 is expressed predom nantly. |In another enbodi nent,
the phar maceutif.gh,-80aposi tion of the invention can be used to treat

aut oi mune di seases, such as system c | upus erythematosus, rheumatoid
arthritis, mutiple sclerosis, Crohn's diasease, ulcerative colitis,
gastritis, HiSHPmoto's thyroi ditis, ankyl osi ng spondylitis, hepatitis
C-associ ated 20 cryogl obul i nem c vascul itis, chronic focal encephalitis,

bul | ous Penphiigasaglelpedeyis band, 20-, rﬁrrﬂﬁr*&lﬁoprol iferative gl onmerul nephritis,
Sjogren's syndrone, adult and juvenile dernmatonyositis, adult polynyositis,

chroni c urtipas & singlBlboARbY-1 LH-BRY, -EINR-FQSE-8-, -ECtD-GRaEJNFECDhr-BmCSDt-IBpem c

purpur e reuigmkel e eolicn oG e Ao ¢ dissgee, bulote

syndrone, and asthma. |In another enbodi ment, said phar maceut i cal
conposi ti on WesratFeand o ar hesaness difisrent g0¢ Aredgdenesfiently shasen frog fear or

rejections, &‘dﬁ&he&(@éﬂé&}&ﬁ%ﬁﬁé&ﬂ% eqnttkyqocHzcmyi-put{yan:i@bﬁzcwzm ection,

g P! A R e A Db RSB R GHE 0

nV i nf ect i on(OCH2CHYRKOCHRCHRNDS, e(BCH2GHHesresy@CHRCHRE-| Ons -AB@- such

as gi ardi asi IS, LSt osom asi s . as determ by one
of gl’dl nary @E‘?’Wﬁf(@acﬁ?&n@?m larly, héﬁpﬁaseﬂ?—' Fivent i on RI(wdeg a
met hod for |@GPEQHZNQYG!MKMWF@%SeﬂBﬂ(WW)MD@M%@@H@Qﬁ&h st ng
contacting takﬁqbcﬂgbhé)m.?&obﬂﬁénﬂj I)ir%h(@dﬂ&dk@'jrﬂ@{erdéﬁhdcﬁsHZMHéﬁ

effective anmpunt of an fragnment 8 ant i body con*kulgate of

the 35 prese CQW%‘E‘Y’M'A"@PC&?{OW i bHBSe*’OCé{?IFr‘B%y

t her apeut i ¢ AgRnAnGAKPK,i-aikpd-etéBaii)- ¢ YiaboxiyEARAN] ugat e ei t her aI one or in
conbination with other cytotoxic or therapeutic agents. In a preferred

cpi dor mal - gr s #df BertEOPBRHECo g iTRlers Bnf PaBRURPRN Shedl om0, 109..y1

growt h fact #000HOP), tissue factor (TF), protein C, protein S,

platel et-derived growth factor 5 (PDGF), heregulin, macrophage-stinulating
protei n (M5} isGihedtds bkneheceAgigthel i al grow h factor (VEGF), or an

antagoni st of a receptor for epidermal-growth factor (EGF),
fibroblast-gromh factor (FOP), hepatocyte growh factor (HGF), tissue
factor (TF), protein C, protein S, platelet-derived growh factor (PDGF),
heregul i n, macrophage-stinulating protein (MSP), or vascul ar endotheli al
gromh factor (VEGF), including 10 HER2 receptor, HER3 receptor, c-MEeT, and
ot her receptor tyrosine kinases. In a preferred enbodi nent, the further

t herapeutic agent is an agent targeting clusters of differentiation (CD)
anti gens, including CD3, CD14, CD19, CD20, CD22, 0OD25, CD28, CD30, CD33,




20 Exanples of in vitro uses include treatnents of autol ogous bone marrow
prior to their transplant into the sane patient in order to kill diseased
or malignant cells; treatnents of bone marrow prior to its transplantation
in order to kill conpetent T.cells and prevent graft-versus-host-disease
(GWHD); treatnments of cell cultures in order to kill all cells except for
desired variants that do not express bhe target antigen; or to kill
variants that 25 express undesired antigen. The conditions of non-clinical
invitro use are readily determ ned by one of ordinary skill in the art.
Exanmpl es of PEYHital ex vivo use are to renove tumor cells or Iy%id
cells frombone nmarrow prior to autolo r oA BRA0, wherein

~ treatnment og iepretsedatkh@ihi%ﬁ”@@t'ﬁgn%q'ﬁﬁ‘#g a%i @2@5@ o tolhrheét@g&gﬂopel I's
and ot her 'i‘éﬁ?g%h% gl hefy PRy Lptibreaiip usubstitutes| GYRoRlY %__e_ narr ow or
tissue prior 'to transp éné 'Q\@{?ﬂ% ik @y, PERY ehhpaLndfis iv exuilisiunp¥ith di ease
(GVHD) . Tr edeiesapyclisa ATy et out as foll ows Bg(g}i%rega{i,{@%dﬁadﬂﬁibwested
f r om t he gpatdpgBdpofding chrapotnd domiedua m’ﬁ?i'ﬂ‘"?ﬁé?fi’ﬁﬁgi gﬁ [gg@_;@ge qr)redi um
containing 69 serumto j S e ooyt i f the

i nventi on. (95H@éﬁ‘ﬂ%?'fpoﬁésw?g{ribggﬁ?‘?ggn%out 10 pMto 1 pM for about 30

m nutes to about 48 hours at a ou{ 37C. The exact conditions of
concent r at i om, ahequdl pedidgrent@Ee B8t ton, i.e., the dose, are readily

determ ned by one of ordinary skill in the art. After incubation the bone
marrow cel | s, $isa), ¢ odshed with nmedi um containing serumand returned to the

patient by i.v. infusion according to known nethods. | ircu : wher e
the patient I%Cﬁi a/rg%ﬁﬁ% P hifrbreREdERependdntig shesep Jiors: @yﬁ.ﬁyl&gﬁ%@%@
rtotral-bo [

chenot her apy body irradiationhetnwesn digqr,i A, e harvest of the
mar r ow an@ reﬂ)timhaihfis@!hs’f@ﬁ‘agh\é“?'r §§fﬁ%ﬁ¢§?g; t he (mat ed marrow cells are

stored frozen in liquid nitrogen using standard, nedic iREEnty tAOFoOr
clinical in yivaeHsharidveutially roospiatihcsalipi MWYESS i drﬁ%‘?i%od}/ fr?ﬁmant,
or the cytot OX{!C EP?'%' ug%ﬁngfstgugﬁrésngpmﬁés@ncwh;bdunbe @ugﬁlri erficals OBl i ons
that are tesPBYMPEHMCsHdr Ity and for endotoxin |levels. Exanples of

sui tabl e protamniatesofiagigreomsss & eBBHPIYAt e admi nistration are as fol | ows.

Conj ugates are given weekly for 4 weeks as an i.v. hol 20RRkKs arBOl us
doses are gi vgR dofipShdef #RQyentrablormda (8} hexing SEOTG ”ﬁﬂi%g%(g%?%b(‘) 10 M 15 of

human serum al bum n n . ed. Dosages will be 10 pg to 100 ng per
adni ni st &t | cﬁ’ﬁ"??@f!gf?'?edﬁg%‘%gg 100 ng to 1 ng/ kg per day). Mre preferably,

dosages will range from50 pg to 30 . Ml Mz (Hosiagesvwiolte r ange
from| ng to T W0, Bflf @PUWIQBP”WéR@%Y%WQ%QV%\%?ﬁfﬁ? ﬁ}ét iggéuc%a% gant i nue
to receive trpeg&@eggnv@mb@ megkbyeréiblsi manspdei garespqndmidc |nep e s Wi t h
regard to route of adm pi strqt&h%r,a %%g)%pt,,ﬁ}hg;gto‘ﬁsecﬁﬂdamee,dtﬁ%%Q%%P’ih?f nes,
etc., can be HEERICRINIFHABACOT ordinary skill n FEF%EST Blthe 38rrédpendihg ni cal
si tuation war pgiMdphilddl MNEAIPBXES Brevapbiemsl @8 FELRITHoay tra nricntrsa@(f: t he
invention_can al so he gisf‘%qvésqnq%t@ggefﬁ@%@aidahmraﬁnglaﬂgﬂfe@la %%%P PN tro
or in vived | IPMEYEYEREEREE A . the anti - Cﬁg&ro N hesh, asambiotits, BEe2TBRvent i on
are used to detleantiimeacuie qr&bRigh IRMRSFHYEP (-5 ?ll“séue or in cells derived
fromthe tissue. In a preferred enbodi nent, the tissue i ' Gan

Li ssue. 'h” a ?ﬁﬁé,%-&é?ﬂblé;d@ﬁoﬁmembf MmaMWCWB?Wﬁt,'W? hg(eggrghizonﬂgﬁgﬁﬁ Ermr or a
iopsy thereof., In a prefer jsrent of the nmethod, a tissue or a

bi opsy thereo?'SPsbefLﬁs?‘gwe['é‘?(B{eg%(ﬁ&?@ﬁrﬁné patient, and the levels of G388 in
the tissue or biopsy can then be determned in an 30 i nmunoassay with the
anti bodi es or antibody fragnents of the invention. In another preferred
enbodi nent, the |evel, of CD38 is determumegd on a sanple of a tissue or

bi opsy thereof, whig Xedh 2 'he sane nethod can be used
to determ ne ot ] 8 proyej.n, such as its cell surface
levels, or its g N




The above-descri bed nethod can be used to diagnose a cancer in a subject
known to or suspected to have a cancer, wherein the |evel of CD38 neasured
in said patient is conpared with that of a normal reference subject or
standard. Said nmethod can then be used to determ ne whether a tunor
expresses 0038, which may suggest that the 5 tunor will respond well to
treatnment with the antibodies, antibogy fragnments or antibody conjugates of
the present invention. Preferrably, the tunor is a NHL, BL, MM B-CU., ALL,
TCL, AML, HCL, HL, or CM., in which 2 1 S irffeenLed 4D andncer s
yet to be detieze & el ril,ril's\&ﬁi%hY(DB@Li%ﬁr%%ﬁagﬁggg?ﬁ ng}g{tlym];?%npr esent
i nvention fyr there @g%&hg%?d#@fenﬂmmmmteaﬁmmaiwp ROmOALSY
ant i bodi es ahd epi t ope-_bi ndi ng fr%gr’g%g{a@e t Bphepf-OdoR, -60eR arcafwnateabel ed
for use in eiberschirsoPRIPRGNEEIGSE Mo P ons, In preferrad guogirents,
the |abel ig, daBcHOREH pamamhmbr?@r'@CQNgﬁPcﬁTB‘ﬁﬁ%Fe, an 1 nmagi ng agent
or a netal jon. A trllod F{aﬂrof%eggﬁ%?iasur%sﬁhﬁﬁs PNBEONER i shthigereR™e5E d
| abel ed @ant NABENE @ %Si ope- binding, fra ¢ Bed €91 afd & padrofthest er ed

; AT H%&% uc%gt?\g'{ N10 86d a .
to a subj ectucduspaataNHRifa peplis Hipcarha P or an I nfl ammat or% disease or
aR aut gl i dgi_gﬁgg%uhﬁa@guémgs dirsta slipidxide wichtase SO SUPGHP d;?_e body of
t he subject s ’'neaSured or nito ) a8 Bt -NRSCOR| en amiige®
i ncl udes ki ﬁQO%.QﬁPip%ﬁﬁr?@nﬁ aé(géej"sgﬁ"ﬁgﬁd?g? éJ'f %OE\I;B gﬁg@tﬂf;\e apit,
i nstructi ongfpks LIRRY 6tionbliyt dyeliccartios @w'cth@*dﬂf/%’ﬁf ol A 4 n o%
particul ar 20cel | types. - Jal [ OR®Yart Nevhidel esugh r @&t of" usi ng

iwﬁmgjg.p&d%ﬂswe SATE NGO

the cyt dPoxifc VItro, in vivo or ex. vi ; ' hitm, Bhe Ki t
will have A NRODHRRhenezdosihios-hg. 2 RENDyE Doy @aigg‘r%?gna&mfogﬁo m

date. Tréfe Cﬁﬁt oxi ¢
conj ugate may be i niabyeehh. Prérbiyonmnd Waiathe samp ob AiTBRERRIFP M
anmendabl e to being 1ncluded in a kit. The kit may al so contain additional

el enent s necdwe, @< BACANFEtP¥& t he met hod described on the instructions in

the kit, such a sterilized solution for reconstitufing, QPR iR
powder , addi ¢épaindagioms.d dtoeahug bRCARIRradRE 385’?‘%?’ Fonldfighie

0X1 C conjugate prior

to admnjstering tq. [ 16k dapQlesparitatarigiugefiln  admi ni stering the
conj ugat toti‘gsglé{?@éﬂfla&gt%%f%s 71 Exanple 1 Mouse CD38 anti bodi es 300-19

cells, a pre-B cell line derivyed fro i3 iHdMnvéntioRatehsaected

1985, Nat ur eln %Plﬁfef%’ﬁ%fj,‘md= @??“éépé‘%é’@g‘?éﬁgaﬂ;%ﬁ?ﬁh | evel of human COB8
were used f Ofof thd WGPl Zaisistmg iof Bal b/ ¢ VAF mice. Mce were subcutaneously

i muni zed with about 5x106 CD38-expressing 300-19 cells per rmua%qﬁvery 2-3
weeks by st ag%@&gs_{)g%gﬂé@-é(%ﬂﬂbﬁé@@ I (Sy2cbtim(E)HlidensoEBAthonh b2 STHE

i mruni zed . m r e boos ed W t h ﬁnot er %ﬁ.-%nglf antigen three days before
bei ng sacri f tetebydrotHpppiolsirall EPRIFRYPEI" The Spl een from the nouse was

col l ected according to standard animal 10 protocgls., a \ ound bet ween
two sterbhe, gfg’.gssm@momsi-t,B{h&nxﬁniediylbis(ml%ib‘s"?@%@ﬂ'ﬁisﬁgﬁz"g{ﬁggfgﬁg el | suspension

in RPM - 1640 nediu ] @E{ﬂf L\ Fomer ecipetibatzediazapie®rens! and fused with
murine nyel or‘i‘ge%ﬁ%"@ﬁ%g%%% e gﬁ(pygogg K%]gr r}ey et at 1979, J | mmunol,

123: 1548-1550) by using pal yet hyl 01711200 28 B Létahydihe
fused cells \ﬂe&’é’l.5@@(!9&%1%%(0*3*]%&%%5%&8&%@%?(’)éleﬁqnggﬁ um cont ai ni ng

5H-pyrrolof2,1-cl[1 ,4]benzodiazepin—5—one]

8,8/[1 4-butanediylbis(oxy)bis[(S)-2-oth-(E)-ylidene-7-methoxy-1,2,3,1a-tetrahydro-

25  5H-pyrrolof2,1-cji1 Abenzodiazepin-5-one]

5, [3-methyl-1,5-pentanediylbis(oxy)}-bis[(S)-2-eth-(E)-yiidene-7-methoxy-1.2.3,11a-

tetrahydro-5H-pyrrotof2,1-clf1 Alpenzodiazepin-5-one]

& -[2,6-pyridineclylbis(oxy)bis[(S)-2-eth-{E)-yiidene-7-methoxy-1.2,3, 1 factelrahydro-

5H-pyrrolof2,1-cj1 Albenzodiazepin-5-one]

30 8,8’-[4»—(3-’tert—butoxycarbonylaminopropyloxy)-?-,G-Pyridinediyibis-(me’thyieneoxy)]-



15 hypoxant hi ne-am nopterin-thym di ne (HAT) (Sigma H 0262) and sel ected for
gromh in 96-well flat-bottoned culture plates (Corning-Costar 3696, 200 pt
of cell suspension per well) at 37C (5% CQ2). After 5 days of incubation,
100 gL of culture supernatant were renoved fromeach well and replaced with
100 1.1,L of RPM -1640 nedi um cont ai ni ng hypoxant hi ne-t hym cline (HT)

suppl enent (Sigma 140137). | ncubationgmt 20 37C (5% CQO2) was conti nued
until hydridoma clones were ready for antibody screening. Qher techni ques
of i muni zation and hybridoma produgctiqn. Sy ¢, including those
descri bed ibis[(B)-%%th@rl@d%T'ﬂﬁ%ﬁﬁﬁgaSﬂFé%@y@%ﬂgﬁgﬂﬁ Enzynol ogy, Vol .

121, "I mmn(%ﬁh@ggnggé;aiggﬁ,tmbmes, Part |"; Academ c Press,. Florida) and E.
Har | ow and . ' Lane ("Antibodies: A Laboratory Manual";1983; Cold 25 Spring

Har bor Laboratory Pres [ 1%0 idnefyisnecgllbisl8)-aeitiEt ed cel |
sorting (FA%;%ngdiﬁﬂ“d‘°8§d§§'§l§‘)gﬁ'%6c ??res?%‘% ﬁqgéall_g@%:\beggﬁazﬁ &S84reRy machi ne,
cul ture supgideas-gmeshdxydid. & hta- el BORRs A PHEY SR BN (Wwth FITC or

PE- conj ugated anti-nouse |1gG antiserunm) for secretion of. nouse nonocl onal
anti bodi gs %Qg-(M-rﬁéthifI!QS»feh%uﬁ%&ﬂrlmnﬁammbwgylké&bfgz"dﬁp'Iy 18- b;bil not to the 5
parental ~ 300-19 cel |l T ri-d b onavoxiAAa, 3,1 estetdnyiosbitd ve were

subcl oned, Hﬁ@hWﬂ@aqxz)@iPlﬁgg)%%&éggﬂﬁg%&c?et ed XSa(nti -CD38 anti body was
identified pﬁ%ngm]mmnwdiazgdﬂﬁmﬂ% reagents (Roche 1493027). A total of
29 anti bodies that were positive for CD38 binding were purified by Protein

A or G chro _géq _g,wet?w:]ﬂetﬁyl&&ﬁfﬁdﬁ-lpdntpmiwmiob)DmW‘Ol‘ﬂ'ér?‘“char acteri zed
l'e 2

further. 10 2 Bindin rastSLa-zZal sty B81eAt | bodi es FAGS
hi st ogr ans @émﬂiﬂﬁﬁﬁmﬁhﬂﬁ@%ﬁﬁgﬁﬁﬁ%%&hg%Hl@%B%g rﬂeﬁf{a " bodi es, 385813,

383818, 1@83q&%hy%mwrrwﬁmlimlbamd@gmﬁ'qnﬁl CD38- expressi ng 300-19 cells
and the absence of binding to the parental 300-19 cells are shown in FIG

1. 383813, 383 : 1D, heddatzdMibi aﬂaénew)]-QSESB@W@mﬂeB%ﬂy (10 nM
was incubatge\sg8 ﬁ%ﬁ%ﬁﬁ"ﬁﬂﬁ%b@wﬁg-ﬁ;&i@ g% d325hiri8oRgl | s or the
parent al 300ndiboxyet 2.3, 1(1aeirabydig-Stl YF8°E§ éﬁb ﬁe% in 100 RL ice-cold
RPML- 1640 medi um suppl enented wi th 2% nor nal goaht se%&ym rcﬁg%c the cells
were pell et etgis,{gA?stngﬂq;mﬂeﬂnnetb@wéﬁo}fﬂo‘h3411|q-t anYER-4FPY onj ugat ed
goat anti-noyse G- ant i bo. K phRdord eributyl@fergl . ., 6 Rg/nL in 20
cold RPM - 16‘5%’%%]Zﬁﬁ%eﬁg]pgélﬁéﬂt%gﬁﬁﬁgi h 2% normal goat serum. The cells
were pel |l eted again, washed, resuspend I A2 ahyi&RSr-aretioay-ni ng 1%
f or mal de1tf§/de$,8’aliﬁt12-@ﬁ%?b’w3(‘)s1=§Be'§g@ﬁ@g’%§+ﬁ%@r}%ﬁ.ﬁ%ﬁc Yometer with
Cel | Quest sof @\@{@.témya'r@a&bwm&ﬂ-.c][’l',%iemzﬁp‘ﬁtw ms of C338-expressing
300-19 cells T ncubated with 383813, 25 383818, 383819, 383830, 383831, or
3831339 showg%, g‘ﬁ" 1ong. g{ot_wﬁr_g teﬁ]layrﬁgmin@aI%mnemadiyibﬁslﬁa@thﬂﬁnqq*@-

ng“n

. =] 5 A .
correspondi ive control (cells in lé?a_ C A 1*,'4@&6&1&126?’&—
conj ugat ed, g‘smmamoxy-amy!%gé%ﬂ%%ﬁh?'ﬁy %%éﬂ)yg@lo&,b\ s]% ]no signi fi cant
fluorescencegghift was detected when parental 300-19 cells were incubated
with any of these antibodies. Simlar results were obtai ned when the

positive control i - ant b Qod¥viia3{iRampRERSeC, MCAL019) was used. 5
Rost r ong 251 ubrie B santintik ek d (611596
ymphom. cel benendybisgubiyiensont H50aBaRSY SEBIYE o g 15O IS 50,

38SB31, or 3881 hanzodid®in@bbgs for the apparent dissociation
const ant s (16’65’@%‘%@@%13, 388818, 3881319, 38S830, 388831, and 3851339

for the binding to Ranps cglls wereg,esti ipemshe FACS anal ysis curves
shown in FI G8 ,[5-@111@3@#@(3%%9% °ﬁg'§§ﬁﬁ%f%@9%§s@?%né g‘ﬁﬂéhg&ra d’m_%lhgrmi dal
dose r espons ayepneaRI(fetniEnBay isizmethery-3insthenes bf PWd P E 8N O ego, CA).

The val ues are a I : ; Vk.oBel0 NIV, 0.12 nM 0.16 nM 0.11 nM

and 3. 03 M qygg%é%’ﬂpt’gff@?n%géa%%ll e 3 i | nducti on of apoptosis of Ramps

and Daudi |ynphoma cells by 388813 388818 11385830 3831331 and

3831339 anti tﬁaar'r[éét.\!-memérNaérm@@%'%ﬁgidﬁﬂﬁpégﬁhég‘g@ﬁ3’, 3881318 388819,

388830, 383133 emiifli@RlARHSoxy)l-bis[7-methoxy-2-methylene-1,2,3,11a-Astranydro
pyrrolof2,1-ci{1 Alpenzodiazepin-5-one}

8,8’-[(4-(2—(4~mercapto-4-methyl)—pentanamido—ethoxy)—pyridin—Z,G-dimB’Ehyl)-dioxyl"



i nduced apoptosis of Ranps and Daudi (ATCC CCL-213) |ynphoma cell |ines and
the MOLP-8 nultiple nyeloma cell line (DSMZ ACC 669). The degree of
apoptosi s was neasured by PACS anal ysis after staining with FI TC conj ugates
of Annexin V 20 (Biosource PHN1018) and with TO-PRO-3 (I nvitrogen T3605).
Annexi n V bi nds phosphati dyl serine on the outside but not on the inside of
the cell nenbrane bilayer of intact céfls. In heal t hy, :normal cells,
phosphati dyl serine is expressed on the inside of the nenbrane bilayer, and
the transit pRpspi--Bhppphishe-tyimethonyet, 2,3,0fa-terehydiorpyrdei2fihe outer |eaflet of
t he plasma gﬁﬂ%ﬁane.is oqg_of the earliest detectable signals of 25

apopt osi s. HodPZRhEM v is thus a signal for the induction of

apoptosis. TO- PRO-3 is a nononeric cyani ne nuclei ¢ acid stai. it can
only penetr 6t8é[(1{Ré(%hﬁtbmleﬂ-mmyfﬁ’éﬁlfﬁn&%;@e'ﬁﬁ@‘im?%@mﬂ’@’ﬁi??%zr‘?@eis&ﬁ@@re lehp @ i's

br eached, a%1095?95:&(%3.12@1&-@-;&1@4@7@1ﬁ@gﬁﬁy-o,tz,mpeaemiydm-p&wpbﬁ’eht! al 'y grow ng
cells were plated at, about 2 ? 105 cells/m in 24-well plates in RWPI-1640
medi um s BpplcBhakewdiRFeM2E9st et al  bovi ne serum (FBS), 2m VI 5 L-gl ut ani ne,

and 50 gentanycin (denoted bel ow as conpl ete RWPI - 1640, i.um.. l1's were
gener al |'y ged@M{4i(3{enaiyiet-metRyidisutfgw)-paaignarido-grare 'Pg?%‘f‘ig@"{d'r%’ﬁ@% se.

Cells were i&%@bﬁﬂ@_ﬂéﬁ@)@ﬂ&éﬁe@aﬁeﬁﬁkﬁ—b%ﬁ,’ﬁﬁ-’é&éhyﬂf@-pyimb[%c]ﬁl At 37Cin a
Sp

hum di fied at ‘e _cont'aining 5% CX2. The cells were then pelleted,
washed twi c&epgadipzepiSiapel PBS, resuspended in 100 )11., binding buffer
(provided in the Annexin 10 V-FITC kit), containing 5 sL of Anpexin V-FITC,
and i ncubat eggf(@x4-ibmathy-dmeiiyiisulary)-penaoamido-byioxprRyariAP- Seimetvrand

TO- PRO 3 (tQ.a. fi. GeNhall on: , adovdr@idiie- m x, and the
cel | - aségci a‘%ﬁé’ﬂﬁ%‘%@@gm]&o e %@m&%h%yﬁgﬁp%ﬁ% i F?%t‘redt%{at el y neasured
by FACS. Foudli#lhenzabatepivdnslwer e col | ected for each sanple. The dot plots
for fluorescence of TO-PRO 3 (FL4-H, y-axis) and fluorescence of Annexin V-

15 FI TC ( FLIg $iya433a(ShelirLngmyrisaiayi-pesiangyibeipe@aiastyibpppyNamEdinThe
i

4
results are wWn i |G, .3 and 4. FlLG - 3 ai N 2X MPcBaifaruch a dot
pl ot for Da@é?’ 85@t}1yﬁc€9’<&?1§5§%etﬁ (Fﬁ‘é"%%ef?%iﬁ‘)%ﬁ% Vari ous aﬂ{i - CD38
ant i bodi es. prelopveciigdberecdiempibongdf Annexin V-positive cells (includes
both TO-PRO- 3 positive and negative cells) fromduplicate sanples were

det er ni ngd fg grmﬁ(hﬁ‘ﬁ f“"ﬁﬁb ﬁ Ba-fRthyRiistifAY)-péramoyiHpipeta@in-Hyll-biepy pesreens-y
sl

e e M i S b O

t hese anti boglirrel{2pecit, Abarzcdiazépipdane] ve, conpared to only about 6 % of

8,8’-[(4-(2~{2—[2-(4—methyl~4—methyidisuifanyl~pentanoylamino)—ethoxy]—ethoxy}-ethoxy)—
pyridin-2,6~dimethyl)-dioxy]-bis[(S)-2—eth-(E)—ylidene-?—dimethoxy-1 ,2,3,11a-tetrahydro-
20  pyrrolo[2,1-c][1,4jbenzodiazepin-5-one}

8,8’-[(1-(2-{2-[2~(2-{2—[2—(4-methyl-4—methyldisuIfanyl-pentanoy!amino)hethoxy]-ethoxy}-
ethoxy)-ethoxy]—ethoxy}-ethoxy)-benzene—S,5-dimethyl)—dioxy]-bis[(S)—Z-eth-(E)-ylidene—
7-dimethoxy-1,2,3,11a-tetrahydro-pyrrolof2,1-c]{1 Ajbenzodiazepin-5-onej

8,8-[(1-(2-{2-[2-(4-m ethyl-4-methyldisuifanyl-pentanoylamino)~e’thoxy]-ethoxy}-ethoxy)-
95  benzene-3,5-dimethyl)-dioxy]-bis[(S)-2-eth-(E)-ylidene-7-dimethoxy-1 2,3,11a-
tetrahydro-pyrrolo[2,1-ci[1,4]benzodiazepin-5-onej

8,8’-[(4-(2—{2-[2—(2—{2—[2-(4—methyl-4—methyldisu!fanyi-pentanoy[amino)—ethoxy]-ethoxy}-
ethoxy)-ethoxy]~ethoxy}-ethoxy)—pyridin-2,6~dimethyl)—dioxy]-bis[(S)~2-eth-(E)—ylidene~7—
dimethoxy-1,2,3,11a-tetrahydro-pyrrolo[2,1-cjf1,4]benzodiazepin-5-one]



untreated cells (FIG 3 and 4A). 383813, 383818, 383E319, 383830, 3831331,
and 388E339 showed at |east 2.4-fold stronger apoptotic activities (24%
after subtraction of 25 the non-treated control value) than prior art
murine CD38 antibodies tested at the same concentration of 10 nM (A11315,
01(110, 184, and SUN-467, |less than 10% Annexin 75 V-positive after
subtraction of the non-treated controlssval ue) and two ot her anti-CD38

anti bodi es generated in our laboratory, (385B7 and 38S823, not higher than

non-treated control, i, e. t BY% i ! Hehgened®d- Al 3/5
was purchas §@’~KPm@b@&e‘?ﬂ%&%@@‘?ﬁ%ﬁg‘LM?mﬂlegﬁwggegp%ﬁ irified
from hybr i dgpieitiy) oRKkFIDISIR)-2808-45)-yite- Eametory-1 87 TRE STy ISt br of . F.

Mal avasi, Unj sity of . Turin Iltaly. Simlarly, 388813, 38SB18, 3881319,
38SB30, 38881\5%1{?153?1"8&@%%3552%“01338 anti bodi es” di spl ayed at l'east 3,5-fold

stronger pro-apoptotic activity o not.he ) TR -HRIdinRaeDs (7 %
or nore Ann&a*—ﬁm-mm-(%ewvéme&x@*@%}y{%&rﬁ %@W ﬁ@"ﬁgg‘j—o{) !rﬂzagfedt trol

val ue) t Ban geh AL aieH IS S t{E)-yide@Bineitaxyd . 3 12-IKFIRIEPHE TR0, 184,
and SUN-4137, or twg. ot heé n anti-CMV5 anti bodi es, 38S87 and 38SB23 (| ess
than 2 % A8k BV%@E‘T’R'?" % ter subtracting the non-treated control
value) (FIG 48). Finally, 385813, 38SB18, 3851319 . 330indB&B31, and
38SI 339 ant is,W&3mthMﬁmﬂ%?ﬁ“&g‘ﬁ&%’ﬁgwﬂ'BW&ﬁ%?@!“é’bg%?%f c’dgﬁi&\? ty on the
nul tiple rryedggg@,{.lﬁab)ty]_bisms)éﬁ@thaﬁg-yﬁdéh&-mthowm,aaariﬁﬁﬁt@hwfs'@%fﬂ? NOLP- 8
cells treated w t hese 15 apti bodi es were Annexin V-positive, conpared to
about 39 % cfl1denesiaZ8PIRRre! | contrast, treatment with any of the prior

art nurine CD38 antibodies, Al 3/5 OKT10, 4, an Q. t wo ot her
new ant ima’qm(ﬂbmw&m@m@ﬁﬂ)“m’?‘é’ P%eé‘a‘q”o??h{ﬁ%ﬁ‘gﬁg ;Ogglse in the

portion of of L coelil s o FumiBady4 2291 fd-enamdramaroégirenci ng of the
Li ght and Hea@ )g]éatﬁﬁ@%)g?&aenti--m%yanti bodi esmg881319 Ant i body. RNA

prepar ati on ¢liioibengesiazgaiteP-28ll s that produces the 388819 anti body
Preparations of total RNA were obtained from5 x 106 bripgorrrr%cggtk% whi ch
produce 385839 wal iaBothe, cuséspyndhagmercepRNEaRNAYRSH| Yy Sk ETe @’ 5 x
106 cells wer geza %lahsethgrgra (’jof 2 8aled of theJofymbrphic crmillithmﬂﬂéq.tures
(cont ai ni ng FePR" rcapt oethanol ). 76 The suspen%élggteg/asdim(gﬁé}gzgd by
passi ng % t b dbege aomposidsa e telie APESA N EFOUYF: n§6 T oughl'y 10 20 times or
until it was poub@B@er viscous. Ethanol (350 IL of 70% aqueous ethanol) was
added to the honogenate, which was m xed well. The solution was transferred
to a spin colum, placed j - liection tube and spun at >8000 x 5 ¢
for 15 seconﬁ’é‘%}g’]r DHWPH?#?QVR%E‘%&%R@Q"“%‘% ce with 500 pL RPE buffer, then
transferred to a fresh tube and eluted with 30 1xL RNase free water and a
1-m nute spin. The elwatey (30 pkannasxpl aser on the colum for a
second 1-m nute el utj61 spy An al i quot ¢ 3e=pL eluate was diluted
with water and us abRorpt e’ at 260 nm for RNA
guantitation. 10 c Prefarati'on with Rever§e Transcriptase (RI) reaction
The vari BI e region 386Es819 anti body cDNA was generated fromthe total RNA
using I nvi'trogen's Superscript!! kit. The kit protocols were foll owed
closely, utilizing up to 5 pg of total RNA fromthe Q aneasy m ni preps.
Briefly, the9RNA, 1 g.L randompriners, and 1 pl. dNTP m x were brought up
to 12 1iL with RNase free sterile distilled water and 15 incubated at 65C
for 5 mnutes. The nmx was ther}fm_q,g\.n.gn [ rat least 1 minute. Next 4 pL
of 5 x reaction buffey—: .1"M DT d 1lig seQUT were added and
the m x was incu ed| at L E8_ 1 n M} Research thermal cycler.
The thermal cyl cer N o that "1 pL of guperscri ptll enzyme could be
added and then restartefl for an additional %0 mi nutes at 25C before
shifting to 55C for 50 20 m nutes. The reaction was heat inactivated by

heating to 70C for 15 m n and the,RNéé S rergtéved by addi ng 1RNase H and
i ncubat i P atwisFEXs ¥k AN, Yi ul<u ' #58 ﬁ%‘rdaﬁsea ¥R reactions

The compounds of formula (Xil) may be prepared in a number of ways well known to
those skilled in the art. The compounds can be synthesized, for example, by



The procedure for the first round degenerate PCR reaction on the cDNA
derived from hybridoma cells was based on net hods described in Wang of at
(2000) and Co et 25at(1992). The priners for this round (Table 2) contain
restriction sites to facilitate cloning into the pBluescriptl!| plasm ds.
77 The PCR reaction conponents (Table 3) were mxed on ice in thin walled
PCR tubes and then transferred to an Mg research thermal cycl er preheated
and paused at 94C. The reactions were performed using a program derived

from Wang et at, 2000 as follows: 5 L \Van 4Gy Jaftflofd thebebd &6 15 sec
45C 1: 00 ni mppiaiick: goadaptation Otzél”teom?"hgggﬁﬁﬁcévﬁe‘%%"@?_gba?nrmomvtf or Gyer end
e TOR L hpety e amaraushetos amraniie nodole At MIIETCACL he

f S y
and sent tobﬁ\g@ﬁf%ﬂ?ﬂar%'ltéggwgﬁg 2 %rrgésggg bfaina

uenci ng. The tch VEargok, and 3'
PCR pri mer s jsseeskieedn aise sieq e partiswarp sucie ethegs %@'ﬁg’nﬂaﬁ"%gﬁg&s%s%fg vari abl e
regi on cDNAs_from bot hdi L QRS mafibrRMvgy-VOE Fablishats, ence 20 Since the
degenera?e d?qn?%? nﬁ'gggg#a?)?%?ltr%ne {nﬁe SQSB% vari able region light chain and

heavy chain cDNA sequences alters the 5. URReS Swaya@di dsednial the
sequenci ng avi¢thedss faResyathaeidn® dng 30@%?%%5%’@%?9@ et

h
prelimnary ’\i@{ﬁ?ﬁwm‘é&iﬁeﬂdﬁl thbelntarndtiodal 6@@@?"!%5%%&5@3@?@%% '? 0
h th N it . : ' ' yefrietyond eitheLicTovey: f

L et B W g eorame (o

derived. PCRyify icagerts wet stadieg imgtesigis(ara so@meicially aXfiAR% (s t'ge I eaokﬁr

sequence, q?f ‘%’!gﬁ’fe@é'ﬁ A%etegm%%%\q% SRR dihalingry sl iPER aksmtepoilr RISy D d the
ar

conpl ete

J ' TiieMoiT 8 PCR
Feact i ons, beoli2586: \ 'gﬁﬂfmswogzﬁﬁé@%ﬁ@h% b3 IRERs 0D FRTB 16743, TeMo

cing were perfornmed as descri bed
above. Pepti gl? {288 MFhFede, 42<3798:3806)cONf i rmAti on  The cDNA sequence
information for the variable region was conbined with the

The conjugate molecules of the invention may be formed using ar.iy techniques. Th:
tomaymycin derivatives of the invention may be linked to an antlbod? oz" other ce
15  binding agent via an acid labile linker, or by a phoiolabile linker. The den\fatwes can be
condensed with a peptide having a suitable sequence and subsequently linked to a cell
binding agent to produce a peptidase labile linker. The conjugates can .be prepared to
contain & primary hydroxyl group, which can be succinylated and finked to a cell
binding agent to produce a conjugate that can be cleaved by intraceflular e'.s,terases to
20 liberate free derivative. Preferably, the derivatives are synthesized to contajn a-free or
protected thiol group, and then one or more disutfide or thiol-containing dfarwatwe.s are
each covalently linked to the cell binding agent via a disulfide bond or a thioether link.

Numerous methods of conjugation are taught in USP 5,416,064 and USP 5,475,092,
The tomaymycin devivatives can be modified io yield a free amino group and thc:m

95 linked to an antibody or other cell pbinding agent via an acid labite linker or a photolabile
linker. The tomaymycin derivatives with a free amino or carboxyl group can he
condensed with a peptide and subsequently linked to a cell binding agent to produce a
peptidase labile finker. The tomaymycin derivatives with a free hydroxyl group c.)n the
linkar can be succinylated and linked o a cell binding agent to produce a conjugate

30 that can be cleaved by intraceliular esterases to liberate free drug, Most preferably, the
tomaymycin derivatives are treated to create a free or protected thiol grOpr, ‘and then
the disulfide- or thiol contalning tomaymycin dimers are linked 1o the cell binding agent
via disulfide bonds.



5 gernmine constant region sequence to obtain full Iength anti body cDNA
sequences. The nol ecul ar wei ghts of the heavy chain and |ight chain were

t hen cal cul ated and conpared with the nol ecul ar wei ghts obtai ned by LC/ M5
anal yses of the murine 38S819 anti body. -Table 4 gives the cal cul ated nass
fromthe cDNA sequences for 38S1319 LC and HC 10 together with the val ues
nmeasured by LC/ MS. The nol ecul ar wei ght 5freasurenents are consistent with

t he cDNA sequences for both the 38SB19 |ight and heavy chai n. Eé(ﬁ%_n}%)tlye 5
Reconbi nant expressi on of 8 nti bagdi emdiHae agantitalbwnyclyi émva®Guences
for hu3881319'2"§ '\%&'%?VCOWSﬁ?%%ﬁmgﬁégdgny sg}ﬂt{% syzgeqdag%gisg‘yssgé UG Hi@bare

Bi ot echnol ogyconjiiyetes eruiboeehabare 9 iaa 45y g"‘éb?'? 'BF 10N enzyne sites for
cloning in-f Ralion s &[Ry@ﬁﬁgﬁ%&ﬁﬁﬁrﬁy«&ﬁa ceneliont Sehuesicbading sRIUgELEngi%e
chain and the Tandem aual chain E{Tamn?ll i a&?yew &@@4 QhoridbBRdN Adtibadibe Withght
chai n vari abl prepaigil oty Kaowg) SpRibPSSH B ERD ANEEE WS trgs i r]_’ﬁbotJh fhe
PS383BLILGZA sfeRiflay pHGRARICorE ot SRR (Crisson Shalanid SO Pk “Heavy

chai n vari abl %ﬁﬁg} og is ck@ggﬁi @\?‘dg'néfa & he tdnndlidlacearty wemnesti vés tiok bot h
the ps38SBLOHERK T30 i HFLSBLETEM 00 bl asm IS 50 A0 e lRB

pl asnids can bentaisieg tmayewpindetvatiuesioptasiues dispifige fnke nsient or stable
transfections,] {ﬂegﬁgegrﬁcﬁé%rﬁcﬁﬂhlos torSyfiyciardetivgtives she forveliano! teb AR PIERS wer e

used to produce 0 : I MEric d. h ni.z i 501 of B StofAaymycin
transfections G@@“@t@ﬁ%@ﬁeﬁ%ﬁé&q 'Srr%@?g%ngyﬁbg%/ﬁoe 0@. rformed ysing 25
CaPat reaggnt gefif-a08 BY Bumsehengesps Theviausiyplintedugadotde of by QP?LE?&I y
nmodi fi ed for enhanced ‘expressi.on yi inehghilvy druds ¥nkba GicHidisdB®Tordee | s
vere plated ofFoBbgRAs F?'ﬁ@ﬁ'&g3&?38?%”%@?‘2?%@?& edm\%ist h pol yet hyl enei mi ne
(PE)) 24 h prizes readilytprapesddiog éither mPiiedt r ansf ecti on began by washing t he
cells with PBS and replacing the nedia with 10 nL DVEM (| nvi trog}g)atwiath 1%
+

Utra Low | 9GBS (Iiglane)a slehi en the (dithipuiranyidylgpiogiigd @b

| ution, and 500 plL with H i B hhigmi
o e o T e bufspiotung, s
m Xt ure wag addedi GO W Seattd vetictie 1ibiokeaniaiping OPSFEYGE Pr%[{"éf‘]‘ﬁi hs mg El]}?g)'rst
transfection, nedia wa 7%? erme%%gTél\éﬁthjoJrﬁ}rdﬁjﬂdiﬁ@ﬁmmﬁe ant ira
Low |1 gG FBS. Aﬁﬂﬂ@?%ﬁ%lgyo 5I hours later 2 .sodi um _but aflgded to
each 10 cm pl mmitowddesnepwpméitm@“ma%3?%?’(’/‘&{‘%'% cgmy flea\a{?tB g‘i% éﬁ%gr nat ant

\g/as lpr epar feollf %{t@ggﬁgﬁg@ﬂgﬁ@éﬂm&iwccgiﬁ{)gatmkqgriw@n_dfyeetec:gé ugergrcier :;i)?;al 10
vol une o Fi’s uf f er 8.0, a s
filtered througtherdow meegsiar NEFQ!"EP’%%W%%%@%Q&T g’guéfggtaqn%@“g@ﬁaih i @Xpé\,
Sephar ose g@! ups of Idephadyl PE3H0ei The Anurier Jof FDMAVITRENTS Hﬁrﬁﬁaﬁ?’% oeisling 335?5%
equilibrated w %@0&@%9@%%@%% L?ﬁg{egﬁﬁed Byinéastking AnQatie phiae absorparsectt 83 (10

m.) was connect otein A col umm J kg to
reduce contami mat amh 275 own.c &n| anesagendt drilafomay e h&legélé‘%,ﬁ%ggiﬂlssg\%\nﬁﬁjgaw
sanpl e | oadi ng,, 06 REEES|HHER iRSsUIRIED6Ads Rntlistrhathdkot ei n A col um
orientation was reversed for wash and elution. The colum was washed wth
bi ndi ng buffer_until a_stable baseli i htiaBn-agoradsiay tells @an at
280 nm Anti bod§e ®Hect of ﬁ?"&gﬁﬁ?'? H"g’_‘% %@@W@%??ﬁ%ﬁt ok ?()) i Bl AgNGy 15 M
Nadi, pH 228, uside@manéd osing deemethiods Bremonsly Aescrpertpy bHS! 8t @%’gr ox;ﬁ'brrtam_él y
0.25 nL were cqll d okb J | ¢ Ry bh@e ashahyivyoin defivaivé®a He of
IM Tris/HC, p °§£§C?%§gﬁe9§k8%%§?bﬁ?§§bxmg di gl ?d%a%-% R Bidioh W&
agai nst PBS andnihwdy fdosiioatesiBoesl RS eRILAL ‘?15?%’69%3 a sorgar@e at 00%880'
Humani zed and %h:ﬁfé?étéoﬁ ARk Be dieesivedn Eokimdekematralf 1985, Jsimmpnel P ¥t PHP-G
g i n

colum with sli I iffere rocedur ntiR8s €85 6k idegaminetingr i c
and humani zed & @1--%@8’“‘%{%?f%ﬁ%egorﬂ%cfuggéé;%ragges% and 20 RU f 1 eglod. Maqa-
sinilar pragedyfsgec sags nbedsaibed & Calmmshes & al., 1986, J. Lell Biok, 102

1319.

LEPTOMYCIN DERIVATIVES

The cytotoﬁic according to the present invention may also a leptomycin derivative.



Ant i body-dependent cell-nediated cytotoxicity (ADCCl activities of chineric
anti-CD38 antibodies. Since sone anti-CD38 anti bodi es have been previously
shown to have ADCC and/or 25 CDC activity as chinmeric or humani zed

anti bodies with human 1gGlL constant regions (J. H Ellis et al. 1995, J

| mune!, 155: 925-937; F. K Stevenson at at 1991, Blood, 77: 1071-1079; WO
20051103083),--the chinmeric versions &8 3851313, 38SB18, 38S819, 385830,
38SB31, and 388639, consisting of marine variable regions and the human

| gG1/ | gKappa constapt regi [P hasted rdfar tcAbSbandf 1 CDC
Resiion, g5 e sk nallfh R A o atiest

activities!? 1319, ,ch3 . 3 nd
ch385839 weeptoriycinstamile seetefinest inaKalesses ping- g%s gc‘fgfﬁ%zsog'sgfbgr ge 'J%néf | s and
human natu “rﬂ:llud&'ll%{:ﬁér{}\gﬂg s dsSepSmgdi Achaneptahycin Bcaliysiatag.daiashyRft ogenase
(LDH) rel edSe assay s used, to asure %ﬁé&ﬁﬁ%ﬁiaﬁaﬁ@iﬂdﬂﬁwﬁmd¢$Dat al .,
2001, J Bi @MG@%ﬁﬁﬂad@?‘BA@Qgﬁtiaﬁleﬁﬁﬁ’.ang%o e cell's were first isolated
from hugan BLeahyéikg, cpéprt]@stamf, nedtofdianios,; suok ﬁg I*?%fégaﬂ%%nﬁaé‘ls %P@H"%‘I" %dl
Components, In¢c., Brjghton ing a nodified protoco or NK Isolation
Kit 11 (M |¢&P§W§i"&%@t§?"e£ﬂl@%ﬁw\i\as diluted 2-3-fold with Hank's Bal anced
Salt Solution (HBSS). Twenty five nl of dil ut igor&h%gﬂ was carefully | ayered
over 25 nl Morefspsiifisaly, treaigticatives of teingnteR Ai%A T l5e "and centrifuged at 400
g for 45 min at 19C. The peripheral blood nononucl ear cells (PBMO) were
collected fromthe interface, transferred into a new conical 50 nL tube,
and washed once with HBSS. The PBMC were resuspended in 2 nL of :
14K-isol ation buffer, and then 50@HLoof Biotin-Antibody, Cocktail (fromthe
14K-i sol atio;}._KéLZrﬂjp;QQl-lSZ MUt enyi Bi ere_added to the 10 cell
suspensi on. The B“) i n- Anf'1 byydy Tockt ai | iI'ny] at ad anti bodi es
that bind to the |ynphocydes,' extept' foR2 NK cel | s. 7 XigrT Bowas

i ncubated at 4C for 10 mn, and then 1.5 nL of 14K- iFﬁ?' ation buffer (PBS,
0.1% BSA, 1 nM EDTA) and 1 nt. of Anti-Biotin Mcro Beads was added. The
cell-antibody m xture was incubated for- another 15 mn at 4C. Next, cells
wer e washed Ignce with 50 mL of 14K-isolation buffer 15 and resuspended in 3
mL of 14K—i§ | ation buffer. Then, MACS LS columm (on the MACS separ at or,

M Reny! Biotech) was pre-washed with 3 nL of 14K-isolation Buffer. The cell
suspensi on WA™%hen applied onto the LS colum. The effluent (fraction with
unl abel ed cells) was collected into_a, n 50: } .The col um
was washed RaanddRs afetthor3Alg pEferafy Ra B~ 'Brﬁfeg%}fh?@?gh?%g%ﬁtg iHr'e ef fl uent
was collected into the 20 same tube and washed once w th S%Wrgr gﬁ is

14K- i solat | 7By bikeroptidiaily elibsiituiet by PRaCRd NRRG, pestiorraiof PRISEM 4

suppl emented WM th 5% i grum 50 pg/nL gentanycin. Various
concentraticﬁ‘!é’w" O’%Rfﬁ%g%%’,“gﬁ'é}g%ﬁe, ch38SB19, ch38SB30, ch38SB31, and

ch38SB39 anti bodies in RPM -1640 nmedium i N Srede BB, is 20 25
MM HEPES, pmerimglksémﬂcs@l%@wtmﬂ%%ﬂﬁéﬁﬁi@f%ﬁ%‘ﬁgﬁéﬁ&g‘e’%@ﬁs “RHEP nedi um)
were al i quot gely (e Profargily lethgk 0 a round bottom 96-vel | plate. The target
Ranps cells were resuspended at 106 cells/nmL in RHBP nedi um and added to

each wel | (g%ﬂ%%&%ag%q%%@ifgﬂwﬁj body dilutions. The plate containing

target cell tT ons was incubated for 30 mmat 37C. NK

cells (50 pUwell) were then adde o] t S _gan§ai ning the target
cel |'s t yR0 ca¥iistht NR-HatPd-gNRC g‘é? Q@é‘?f’ %Wébé-*eéﬁw cdells ratio. RHBP
medi um (50 pUwell) was added to the control wells with NK cells. Al so, 20
pL of Trit onpstekly, sabnKiorO4, RRM-ULMR-UnetiiRCOr0% Trit on X-100) was added
to the 3 wel?s containing only target cells wthout antibody,Ctdo) %%erm ne
t he maxi num i hebhad XhmE, eAlk@THRCHa)ty BAIEHCHY)WBHS f or 4
h, then cent ﬁﬁ?%gde)%% %%Hif%ﬁ{mﬁ%ﬁgor Bgt &%Cgo I o &P,Q:&O Blei®it-AR-, -Alk-
super nat ant  wills(O&b @ikt hed 08:5!‘3"3&/' ?ﬁma =8I bot t om 96- wel |
plate. LDHr @?&5&1@}&, IHetdrbeyelid-ARQ -Aksetdrycytlicam Cyt ot oxi city Detection Kit
(Roche 1 644 793) was added to each well and incubated at roomtenperature

for 5-30_rnM The opti.cal it |l es was neasured at 490 nm
(0124q0) _ngh&’hﬁ‘@r‘EE'Eﬁ" 'g%%%i%ﬁpgéﬁfgoﬁit%@%éch sanpl e was deternined by
ascribing 100% lysis to the 00490 5 value of Triton X-100-treated sanples
and 0% lysis to the 011,90 value of the untreated control sanple containing
only target cells. The sanples containing only NK cells gave negligible
00490 readi ngs. Wien tested with Ranps target cells and NK effector cells,
chinmeric anti-CD38 anti bodi es showed very potent ADCC activities (FIG 6).
The EC50 val ues were 10 estimated by a non-linear regression nethod with

si gnoi dal dose response curves and found to be as follows: 0.0013 pg/nt..
for ch3BSB13, 0.0013 gg/nL for ch3831318, 0.0018 pginL for ch38SB19, 0.0022
gg/ nL for ch385630, 0.0012 p.g/nL for ch38S631, 0.1132 pg/nL for ch38S839. -




20 from various hemat opoi etic malignancies. Al so, a non-binding | gGL
control antibody (rituximab, Blogenidec) (FIG 7A 8A, and 86) or nu388819
(FIG 76) in the sane experiment had no significant ADCC activity. Exanple
7 CDC activities of chineric anti-CD38 anti bodies. 25 The CDC activities of
ch38SB13, ch38S818, ch38SE319, chSBSng, ch38SB31, and ch385639 were
nmeasur ed based on a nethod nodified from (H Gaznno-Santoro et al. 1997, J.
| mmune! Met hods, 202: 163-171). Human conpl ement was | yophilized human
conpl enent wefetably, HiiglineapdrdrandhedtXB4) that was reconstituted with sterile
purified water as indicated by the manufacturer and then diluted five-fold
w th RHBP 3fishpgi.a i nedi ately before the experinment. Target cells
suspended at 106 cells/nL in RHBP nediumwere aliquoted into wells of a
flat-bottom 96: wel |l ti . culture plate (50 pL(well). Then, 50 pL of

vari ous con%5§1$§tP%%?§@#§8§#10 nMto 0.001 nM of the anti- CC38

anti bodi es in RHBP nedi um were added (one anti body per sanple), which was
82 1 ol | owedT BRPrEIS e iobPTORSHN GHFER SUHAG. 51 O FRe WIEIB RAEPARER

i ncubat egl fArmethin, Ak, Sytlealkl, SptiovanydubsiRsle @RS MRRTCYEIRNGET RbRgei§o CO2,

after which tine 50 it of 40% Al amar Bl ue reagent (Biosource DAL1100)
diluted in RHBP (10% final) was added to each well to neasure the viability
of the cells. Alamar Blue nonitors the reducing 5 capacity of the viable
cells. The plate was incubated for 5-18 h at 37C before neasuring the
fluorescence (in relative fluoresceqﬁg qgits, RFU) at 540/ 590 nm The

percentage of specific cell viability far each | e was deter m ned by
first correctTng TBEeXpEr| megta\yaues forxha Bstance by
subtracting the backgroundilRFU} val wi t hout any
cells) fromthe RFU val ues®for eac : gy v he
corrected RFU values by the corrected RFU val ue of untrggted cell sanples.
When t he activities of the chineric anti-CD38 anti body sanples were

tested with"¥Ffi -1 M5 cell's using human conplenent at a final dilution of
5% chimeric anti-CD38 anti bodi es showed very potent CDC activities (FIG
9). Raji-I| Madra REL RS, Mef, iivadrd defined 8s #gve; cel | s (ATCC CCL- 86) and express
| ower | evels of the nenbrane conpl enent inhibitors CD55 and CD59. The EC50

val ues wer epefrabiatragi-ly SROWwHekdMe RE repREBERE FHQ Mofd Setetdbey bty dal dose
response curve shown in Fig. and are as follows: 0.005 gg/nL for

8.
ch385813, 050 1k . 0.028 gg/nmL for ch38SB19, 0.020 gg/nL
for chsg%BS& égaﬂﬁggg}mﬁ'%%% %ﬁ%%é%&l and 0.400 gg/nL for ch385B39. 20
Chi meric antj-CD38 antibodi es al so showed potent CDC activity towards LP-1
mul tipl e nmy8KJREreERN & fipgrray hyanaied alivh Brefeiehiviils GPreera S« (GHoRly gg/ ni
for c h|38|5 Bl@herd. g0 Bregptisan fiieges hﬁ&ﬁ;l%_i();,an\dhj iﬁﬁre%eﬂitg B téhgggﬁr Prch itdrE;E IF? -
control Ig [ i, 0 c not have any activity
10). Wen (?érieﬁ%érqt"g%g"es%lt?%@zg@ﬁgﬂgﬁﬁ}"é’sted on Daudi |ynphona cells,
different anti-0C38 antibodies differed in their 25 CDC activities (FIG
11). Whi | e ehéheippbammasenticalh |acespiaie paliRli hedstes ahyiwés salthh asde
fol | owi g tb@%{ﬁofbﬁeua@étém \Whrbturks 26 REEE Lcdtpothdtd aBlfleif oplitte iBsASENCe Of
conpl enent, the i.nal decrease in the specific viability of

re s.only a mar
these cel | s"aPS’l“F“Sﬁn%*%’ﬁ@?fsPhéﬁ?g‘ﬁ?%'ﬁ- wi th ch3881318 or ch385839 (1.25

gg/ nL or higher concentration) in the presence of conplenent (the specific
vi abi | ity warsfastcamgogggnaydembosenfedny) . Al so, 30 only a nodest reduction
of specific viability was observed when the Daudi cells were incubated with

1. 25 g9/ mL @rmbhgbefang@iySRintidt | on opf ch@ﬂ'rﬂotll% 8-APdtogt385B31 in
|

. . i il " ,mz, f)
ﬁggpggff o 9,_%,1%9%1%%{%%%5@?-5Qﬁ2§B%%frﬁe?th-%-%?é-a,st-c}thﬁ?cﬁz Dianb g 2nd 53%

20  oxo-nonadeca-2,10,12,16,18-pentaenocic acid

Bis-[(2-mercaptoethyl)-amid of (2E,10E, 12E,16Z,18E)<(R)-6-hydroxy-3,5, 7,9,11,15,17-
heptamethyl-19-((28,38)-3-methyl-6-ox0-3,6-dihydro-2H-pyran-2-yl)-8-oxo-nonadeca-



83 Exanple 8 Bindino affinity and apoptotic. ADCC. and CDC activities of
humani zed anti-WB8 anti bodies. The two versions of hunmani zed 388819
(hu3851319 v1.00 and v1.20) and the chineric 5 388819 showed sinilar
binding affinities when tested with Ranps cells with Kip values of 0.23 nM
0.25 nM and. 0.18 nM respectively (FIG 12A). The binding affinities of
chinmeri ¢ and humani zed 388819 antlbogbes were al so conpared in a conpetiton
bi ndi ng assay, where their ability to conpete with the binding of

bi oti nyl ated murine 3881319 anti body is neasured. Biotin-tabeled nmurine
388E319 angjibadyis(i8-penthend®adigl 10 was ni xed with various concentrations of
ch385819, hu388819 v1.00, or hu385819 v1.20. The antibody m xture_was

i ncubat ed ARk . o e 1., 12B6R I SE)(R)-BhydDt3 A%t led 19hF 1 ne

385819 bou d to e Cells K gak6fhosddeest avi di n by
FAGS anal yberiampiiggiddi4.33) Y%@ mﬁ%@ﬁg\m@m&%ﬁ @rﬁp@? 88819 conpeted with
the bi ndi ng 19f12bieotsipaytaaheid acdr i ne 3881319 equal ly wel |l (FIG 128), again
15 indicating that the binding affinity was unaffected by the humani zati on.

When 03§8Eg%1gﬁ®ﬁ§% %ﬁlf& )1 ,% andohu38S§BE90E31212,062 18E)3R)-6-hydrost3R) were

conpar e lsyp-8hey showed
simlar apd@bt ﬂ%’f'ézb%ﬁt@m% Lé%‘%fﬁ’gtﬁ é%? Elhﬁggéﬂgdnvly 0 and v1.20
al so showeq,xgjnshéc@ea.é%@zas wlcp%a_ﬁsﬁ&camd LP-1 cells (FIG 14) and sinilar
CDC potencies as ch388819 in Raji-IM5 20 and LP-1 cells (FIG 15). Hu38SB19

v1.00 al so i@&'@mm 185}-(R‘)—&bvdr0>afeute
PRz gy ke R 87
Hnggo\%gsﬁm 79, ’Itﬁékit-i‘taﬂfamﬂth&;"{‘]%‘(@§13ﬁ ﬁgm(ec“a'%* 'g& é@gﬁ —%)gr 5éi?,\llgrse

set of £l 1 bldiishalibdec2, 16,92 16, e pattaBrilo b h hu38SBL9 v1, 00 (10 8 M
resulte dramatic increase of Annexin V-positive cells in the B cell

I h || | SU- DHIL - DSMZ: ACC ed
R T L S g e

(from 10% i msumfmﬁah@mmettm 1%)(@3@91%“%@@’@8’5@%& b\‘dé%%lgg’%el 5;?121 t he

1-ALL cell Q()qg%ﬁg/ LRabitid &t ed control to 69%in -
hu388619- treagga F?al% I'n addilbtl on, treatnent with hu3881319 v1.00 (10-8

M increased the portion of Annexi i e healg; c&l th
| ynphocyt i col il pharqaspyticaty Ialcf?@tarja\msggé M@?gz gll(%y%%qug al?m 8% g
unt r eat egl cF@ym@dphmcrg@tammm siuG83s 300 these e%@mwuw P& thejh, PPy LR iry cell

| eukem a ce (from6%in untreated control to 10%
in hu3gsB19f %cﬁgggégué_gét%rﬁ&ﬁé% m g?@té%? two versions of humani zed 385531
(hu38S531 v1.1 and v1.2) and the Chl hfugiandi ng
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15  of the molecule. Thus, the alkylating activity is contained in the cyclopropapyrro!ctmdole
(CPI) subunit and the DNA-binding activity resides in the two pyrroloindole subunits.

Although CC-1065 has certain attractive features as a cytotoxic agent, it has limita’ii.ofxs
in therapeutic use. Administration of CC-1065 to mice caused a delayed hepatotoxicity
leading to moriality on day 50 after a single infravenous dose of 12.5 ugkg (V. L.
20 Reynolds ef al., 1986, J. Aniibiotics, XXiX: 319-334). This has spurr.ed effo'rts to
develop analogs that do not cause delayed toxicity, and the syntt?eSts of s;m[?ler
analogs modeled on CC-1 065 has been described (M.A. Warpehoski ef al., 1988, J.

Med. Ghem., 31: 590-603).

In another series of analogs, the CPI moiety was replaced by a cyclopropabenzindole
25  {CBI) molety (D.L. Boger ef al., 1990, J. Org. Chem., 55 5823-5833; DL Bager ?t a!:,
1991, BioOrg. Med. Chem. Lett., 1. 118-120). These compounds maintain the. high in
vitro potency of the parental drug, without causing delayed toxicity in mice. Like (?C-
1065, these compotnds are alkylating agents that bind to the minor groove of DNAIn a
covalent manner fo cause cell death. However, clinical evaluation of the most
30  promising analogs, Adozelesin and Carzelesin, has led to disappointing results (B..F.
Foster ef al., 1996, Investigational New Drugs, 13: 324-326; 1. Wolff et al., 19986, Ciin.
Cancer Res., 2: 1717-1723). These drugs display poor therapeutic effects because of
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their high systemic toxicity.

The therapeutic efficacy of CC-1065 analogs can be greatly improved by changing the
in vivo distribution through targeted delivery to the tumor site, resulting in Jower foxicity
to non-targeted tissues, and thus, lower systemic toxicity. in order o achieve this goal,
conjugates of analogs and derivatives of CC-1065 with celi-binding agents that
specifically target fumor cells have been described (US Patents; 5,475,002; 5,585,499;
5,846,545). These conjugates fypically display high target-specific cytotoxicity in vitro,
and exceptional anti-tumor activity in human tumor xenograft models in mice (RV. J.
Chari ef al., 1995, Cancer Res., 55: 4079-4084).

Recently, prodrugs of CC-1065 analogs with enhanced solubility in agueous medium
have been described (European Patent Application No. 06200379.4). In these
prodrugs, the phenolic group of the alkylating portion of the molecule is protected with
a functionality that renders the drug stable upon storage in acidic agusous solution,
and confers increased water solubifity fo the drug compared to an unprotected analog.
The protecting group is readily cleaved in vivo at physiological pH to give the
corresponding active drug. In the prodrugs described in EP 06280379.4, the phenolic
substituent is protected as a sulfonic acid containing phenyl carbamate which
possesses a charge at physiological pH, and thus has enhanced water solubility. in
order to further enhance water solubility, an optional polyethylene giycol spacer can be
infroduced into the linker between the indotyl subunit and the cieavable linkage such as
a disulfide group. The introduction of this spacer does not alter the potency of the drug.

Methods for synthesizing CC-1065 analogs that may be used in the cytotoxic
conjugates of the present invention, along with methods for conjugating the analogs o
cell binding agents such as antibodies, are described in detall in EP 06200379.4
(whose conient is incorporated herein by reference) and U.S. Patent Nos. 5,475,092,
5,848,545, 5,585,499, 6,534,660 and 8,586,618 and in U.S. Application Nos.
10/116,053 and 10/265,452.

OTHER DRUGS

Drugs such as meihotrexate, daunorubicin, doxorubicin, vincristine, vinblastine,
melphalan, mitomycin C, chlorambugil, calicheamicin, tubulysin and fubulysin 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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can also be linked fo the antibady molecules through an intermediary carrier molecule
such as serum albumin. Doxarubicin and Danorubicin compounds, as described, for
example, in U.S. Serial No. 09/740991, may also be useful cytotoxic agents.

THERAPEUTIC COMPOSITION

The invention aleo relates to a therapeutic composition for the treatment of a
hyperproliferative disorder or inflammatory disease or an autolmmune disease in a
mammal which comprises a therapeutically effective amount of a compound of the
invention and a pharmaceutically acceptable carrier. In one embodiment said
pharmaceutical composition is for the treatment of cancer, including (but not limited to)
the following: carcinoma, including that of the bladder, breast, colon, kidney, liver, lung,
ovary, pancreas, stomach, cervix, thyroid and skin; including squamous cell carcinoma;
hematopoietic tumors of lymphoid lineage, including leukemia, acute lymphocytic
leukemia, acute lymphoblastic leukemia, B-celt lymphoma, T-cell iymphoma, Burkiit's
lymphoma ; hematopoletic tumors of myeloid lineage, including acute and chronic
myelogenous leukemias and promyelocytic lfeukemia; tumors of mesenchymal origin,
including fibrosarcoma and rhabdomyoscarcoma,; other tumors, including melanoma,
seminoma, tetratocarcinoma, neuroblastoma and glioma; tumors of the ceniral and
peripheral nervous system, including astrocytoma, neuroblastoma, glioma, and
schwahnomas; tumors of mesenchymal origin, including  fibrosarcoma,
rhabdomyoscarama, and ostecsarcoma; and other fumors, including melanoma,
xeroderma pigmentosum, keratoactanthoma, seminoma, thyroid folicular cancer and
teratocarcinoma, and other cancers yet fo be determined in which CD38 is expressed
predorinantly. In a preferred embodiment, the pharmaceutical compositions of the
invention are used for the treatment of a cancer such as non-Hodgkin's lymphoma,
Hodgkin'’s lymphoma, hairy cell leukemia, multiple myeioma, chronic tymphocytic
leukemia, chronic myeloid leukemia, acute myeloid leukemia, or acute lymphocytic
leukemia, in which CD38 is expressed, and other cancers yet to be determined in
which CD38 is expressed predominantly. In another embodiment, the pharmaceutical
composition of the invention can be used to freat autoimmune diseases, such as
systemic lupus eryihematosus, rheumatoid arthritls, multiple sclerosis, Crohn’s
diasease, ulcerative colitis, gastritis, Hashimoto’s thyrolditis, ankylosing spondyiitis,
hepatitis C-associated cryogiobulinemic vasculitis, chronic focal encephaiitis, bullous
pemphigoid, hemophilia A, membranoproliferative glomerulnephritis, Sjogren's
syndrome, adult and juvenile dermatomyositis, adult polymyositis, chronic urticaria,
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primary bifiary cirrhosis, idiopathic thrombocyiopenic purpura, neuromyelitis optica,
Graves' dysthyroid disease, bullous pemphigoid, membranoprofiferative
glonerulonephritis, Churg- Strauss syndrome, and asthma. In another embodiment,
said pharmaceutical composition relates to other disorders such as, for example, graft
rejections, such as renal transplant rejection, liver transplant rejection, lung transplant
rejection, cardiac iransplant rejection, and bone marrow fransplant rejection; graft
versus host disease; viral infections, such as mV infection, HIV infection, AIDS, etc.;
and parasite infections, such as giardiasls, amoebiasis, schistosomiasis, and others as
determined by one of ordinary skill in the art.

The instant invention provides pharmaceutical compositions comprising:

a) an effective amount of an antibody, antibody fragment or antibady conjugate of
the present invention, and;

b) a pharmaceutically acceptable carrier, which may be inert or physiologically
active,

As used herein, “pharmaceutically-acceptable carriers” includes any and ali solvents,
dispersion media, coatings, antibacterial and antifungal agents, and the like that are
physiologically compatible. Examples of suitable carriers, diluents andfor excipients
include one or more of water, saline, phosphate buffered saline, dexfrose, glycerol,
ethanol, and the like, as well as combination thereof. In many cases, it will be
preferable to Include isotonic agents, such as sugars, polyalcahols, or sodium chloride
in the composition. In particular, relevant examples of suitable carrier include: (1)
Dulbecco's phosphate buffered saline, pH ~ 7.4, containing or not containing about 1
mg/mi to 25 mg/mi hurman serum albumin, (2) 0.9% safine (0.9% wiv sodium chioride
(NaCh), and (3) 5% (wiv) dextrose; and may alse contain an antioxidant such as
iryptamine and a stabilizing agent such as Tween 20.

The compositions herein may also contain a further therapeutic agent, as necessary for
the particular disorder being treated. Preferably, the antibody, antibody fragment or
antibody conjugate of the present invention, and the supplementary active compound
will have complementary activities, that do not adversely affect each other. ha
preferred embadiment, 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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heregulin, macrophage-stimulating protein (MSP) or vascular endothelial growth factor
{VEGF), or an antagonist of a receptor for epidermal-growth facior (EGF), fibroblast-
growth factor (FGF), hepatocyle growth factor {(HGF), fissue factor (T F), pratein C,
protein S, platelet-derived growth factor (PDGF), heregulin, macrophage-stimulating
protein (MSP), or vascular endothelial growth factor (VEGF), including HER2 raceptor,
HER3 receptor, oMET, and other receptor fyrosine Kkinases. In a preferred
embodiment, the further therapeutic agent is an agent targeting clusters of
differentiation (CD) antigens, including CD3, CD14, CGD19, CD20, CD22, CD25, CD28,
CD30, CD33, CD36, CD40, CD44, CD52, CD55, CD59, CD56, CD70, CD79, CDBO,
CD103, CD134, CD137, CD138, and CD152. In a preferred embodiment, the further
therapeutic agent is a chemotherapeutic or immunomodulatory agent.

The compositions of the invention may be in a variely of forms. These include for
example fiquid, semi-solid, and solid dosage forms, but the preferred form depends on
the intended mode of administration and therapeutic application. Typical preferred
compositions are in the form of injectable or infusible solutions. The preferred mode of
administration is parenteral (e.g. intravenous, intramuscular, infraperinoneal,
suboutaneous). In a preferred embodiment, the compositions of the invention are
administerad intravenously as a bolus or by continuous infusion over a period of fime.
In ancother preferred embodiment, they are injected by intramuscular, subcufaneous,
intra-articular, intrasynovial, intratumoral, periiumoral, intralesional, or perilesional
routes, to exert local as well as systemic therapeutic effects.

Sterile compositions for parenteral administration can be prepared by incarporating the
antibody, antibody fragment or antibody conjugate of the present invention in the
required amount in the appropriate solvent, followed by sterilization by microfiliration.
As solvent or vehicle, there may be used water, saline, phosphate buffered saline,
dextrose, glycerol, ethanol, and the like, as well as combination thereof. In many cases,
it will be preferable to include isotonic agents, such as sugars, polyalcohols, or sodium
chiotide in the composition. These compositions may also contain adjuvants, in
particular wetting, isotoni;zing, emulsifying, dispersing and stabilizing agents. Sterile
compositions for parenteral administration may alse 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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powders (gelatine capsulss, sachets) or granules may be used. In these compositions,
the active ingredient according to the invention is mixed with one or more inert dituents,
such as starch, celiulose, sucrose, lactose or silica, under an argon sfream. These
compositions may also comprise substances other than diluents, for example one oF
more lubricants such as magnesium stearate or talc, a coloring, a coating (sugar-
coated tablet) or a glaze.

As liguid compositions for oral administration, there may be used pharmaceutically
acceptable solufions, suspensions, emuisions, syrups and elixirs containing inert
diluents such as water, ethanol, glycerol, vegetable ofls or paraffin oil. These
compositions may comprise substances other than diluents, for example wetling,
sweetening, thickening, flavoring or stabilizing products.

The doses depend on the desired effect, the duration of the treatment and the route of
administration used; they are generally between 5 mg and 1000 mg per day orally for
an adult with unit doses ranging from 1 mg to 250 mg of active substance.
in general, the doctor will determine the appropriate dosage depending on the age,
weight and any other factors specific to the subject to be freated.

THERAPEUTIC METHODS OF USE

in another embodiment, the present invention provides a method for kiling a CD38"
cell by administering to a patient in need thereof an antibady which binds said CD38
and is able fo kill said CD38" cell by apoptosis, ADCC, and/or CDC. Any of the type of
antibodies, antibody fragments, or cytotoxic conjugates of the invention, may be used
therapeutically. The invention thus inciudes the use of anti-CD38 monoclonal
antibodies, fragments thereof, or cytotoxic conjugates thereof as medicamenis.

In a preferred embodiment, antibodies, antibody fragments, or cyiotoxic conjugates of
the invention are used for the treatment of a hyperproliferative disorder or inflammatory
disease or autoimmune disease in a mammal. In a more preferred embodiment, one of
the pharmaceutical compositions disclosed above, and which contains an anfibody,
antibody fragment, or cytotoxic conjugate of the invention, is used for the treatment of a
hyperpraliferative disorder 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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following: carcinoma, including that of the bladder, breast, colon, kidney, liver, lung,

ovaty, pancreas, stomach, cervix, thyroid and skin; including squamous cell carcinoma

; hemaiopoietic tumors of lymphoid lineage, including leukemia, acute lymphocytic

leukemia, acute lymphoblastic leukemia, B-celf lymphoma, T-cell lymphoma, Burkitt's

§ lymphoma ; hematopoietic tumors of myeloid lineage, Including acute and chronic

myelogenous leukemias and promyelocyiic leukemia; tumors of mesenchymal origin,

including fibrosarcoma and rhabdomyoscarcoma; other tumors, inciuding melanoma,

seminoma, telratocarcinoma, neuroblastoma and glioma; fumors of the central and

peripheral nervous system, including astrocyloma, neuroblastoma, glioma, and

10 schwannomas; tumors of mesenchymal origin, including fibrosarcoma,

rhabdomyoscarama, and ostecsarcoma; and other tumors, including melanoma,

Xeroderma pigmentosum, keratoactanthoma, seminoma, thyroid follicular cancer and

teratocarcinoma, and other cancers yet fo be determined in which CD38 is expressed.

Preferrably, the disorder is NHL, BL, MM, B-CLL, ALL, TCL, AML, HCL, HL, or CML, in

16 which CD38 is ei(pressad, and other cancers yet to be determined in which CD38 is

expressed predominantly. In another embodiment, the pharmaceutical composition of

the invention can be used fo freat autoimmune diseases, such as sysfemic lupus

erythematosus, rheumatoid arthritis, multiple sclerosis, Crohn's diasease, ulcerative

colitls, gastritis, Hashimoto’s thyroiditls, ankyiosing spondylitis, hepatitls C-associated

20 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

25 syndrome, and asthma. In another embodiment, said pharmaceutical composition

relates to other disorders such as, for example, graft rejections, such as renal

fransplant rejection, liver fransplant rejection, lung transplant rejection, cardiac

transplant rejection, and bone marrow fransplant rejection; graft versus host disease;

viral infections, such as mV infection, HIV infection, AIDS, etc.; and parasite infections,

30  such as giardiasis, 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
35  present invention, or an antibody, antibody fragment or a therapeutic agent comprising
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a cytotoxic conjugate, either alone or in combination with other cytotoxic or therapeutic
agents, In a preferred embodiment, the furiher therapeutic agent is an antagonist of
epidermal-growth factor (EGF), fibroblast-growth factor {FGF), hepatocyte growth
fagtor (HGF), tissue factor (TF), protein C, protein S, platelet-derived growth factor
(PDGF), heregulin, macrophage-stimulating protein (MSP) or vascular endothefial
growth factor (VEGF), or an antagonist of a receptor for epidermat—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 fyrosine kinases. In a
preferred smbodiment, the further therapeutic agent is an agent targeting clusters of
differentiation {CD) antigens, including CD3, CD14, cD19, CD20, CD22, CD25, CDZ8,
cD30, CD33, CD36, CD40, CD44, CD52, CD55, CD5Y, CD56, CD70, CDT79, CD8s,
CcD103, CD134, CD137, CD138, and CD152. In a preferred embodiment, the further
therapeutic agent is a chemotherapeutic or immunomodulaiory agent.

The method for inhibiting the growth of selected cell populations can be practiced in
vitro, in vivo, or ex vivo. As used herein, “inhibiting growth” means slowing the growth
of a cell, decreasing cell viability, causing the death of a cell, lysing a cell and inducing
cell death, whether over a short or long period of time.

Examples of in vitro uses include treatments of autologous bone marrow prior to their
transplant into the same patient in order to ki diseased or malignant cells; treatments
of bone marrow prior to its transplantation in order to kill competent T cells and prevent
graft-versus-host-disease (GVHD); treatments of cell cuttures in order to kill all cells
except for desired variants that do not express the target antigen; or to kill vatiants that
express undesired antigen.

The conditions of non-clinical in vitro use are readily determined by one of ordinary skill
in the art.

Examples of clinical ex vivo use are to remove tumor celis or lymphoid cells from bone
marrow prior to aufologous transplantation in cancer treatment or in freatment of
autoimmune disease, or to remove T cells and other fymphoid cells from auiologous or
allogeneic bons marrow or tissue prior to transplant in order o 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 contalning
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serum to which is added the cytofoxic agent of the invention. Concentrations range
from about 10 pM to 1 pM, for about 30 minutes to about A3 hours af about 37°C. The
exact conditions of concentration and time of incubation, i.e., the dose, are readily
determined by one of ordinary skill in the art. After incubation the bone marrow cells
are washed with medium containing serum and returned to the patient by i.v. infusion

according to known methods. in circumstances where the patient receives other
freaiment such as a course of ablative chemotherapy or total-body irradiation between
the time of harvest of the marrow and reinfusion of the treated cells, the treated marrow
cells are stored frozen in liquid nitrogen using standard medical equipment.

For clinical in vivo use, the antibody, the epitope-binding antibody fragment, or the
cytotoxic conjugate of the invention will be supplied as solutions that are tested for
sterility and for endotoxin fevels. Examples of suitable protocols of cytotoxic conjugate
administration are as follows. Conjugates are given weekly for 4 weeks as an Lv. bolus
each week. Bolus doses are given in 50 o 100 m! of normal saline o which 5 to 10 mi
of human serum albumin can be added. Dosages will be 10 pg 1o 100 mg per
administration, L.v. (range of 100 ng to 1 mgfkg per day). More preferably, dosages will
range from 50 pg to 30 mg. Most preferably, doéages will range from 1 mg to 20 mg.
After four weeks of treatment, the patient can continue to receive treatment on a
weekly basis. Specific clinical protocols with regard o route of administration,
excipients, diluents, dosages, times, etc., can be determined by one of ordinary skill in
the art as the clinical situation warrants.

DIAGNOSTIC

The antibadies or antibody fragments of the invention can aiso be used to detect CD33
in a hiological sample in vitro or in vivo. in one embodiment, the anti-CD38 antibodies
of the invention are used to determine the level of CD38 in a fissue or in celis derived
from the fissue. In a preferred embodiment, the tissue is a diseased tissue. In a
preferred embodiment of the method, the fissue is a tumor or & 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 10
determine other properties of the CD38 protein, such as its cell surface levels, or its
celtular localization.
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The above-described method can be used fo diagnose a cancer in a subject known to
oi suspected to have a cancer, wherein the level of CD38 measured in said patient is
compared with that of a normal reference subject or standard. Said method can then
be used to determine whether a tumor expresses CD38, which may suggest that the
tumor will respond well to treatment with the antibodies, antibody fragments or antibody
conjugates of the present Invention. Preferrably, the tumor is a NHL, BL, MM, B-CLL,
ALL, TCL, AML, HCL, HL., or CML, in which CD38 is expressed, and other cancers yeat
to be determined in which CD38 is expressed predominantly.

The present invention further provides for monoclonal anfibodies, humanized
antibodies and epitope-binding fragments thereof that are further labeled for use in
research or diagnostic applications. In preferred embodiments, the label is a radiolabel,
a fluorophore, a chromophore, an imaging agent or a metal fon.

A method for diagnosis is also provided in which said fabeled antibodies or epitope-
binding fragments thereof are administered to a subject suspected of having a cancer
or an inflammatory disease or an autoimmune disease, and the distribution of the label
within the body of the subject is measursd or monitored.

KT

The present invention also includes kits, e.g., comprising a described cytotoxic
conjugate and instructions for the use of the cytofoxic conjugate for killing of particular
cell types. The instructions may include directions for using the cytotoxic conjugates in
vitro, in vivo or ex vivo.

Typically, the kit will have a compariment containing the cyiotoxic conjugate. The
cytotoxic conjugate may be in a lyophilized 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 sterllized solution
for reconstituting a lyophilized powder, additional agents for combining with the
cytotoxic conjugate prior to administering to a patient, and lools that aid in
administering the conjugate to a patient.

EXAMPLES

The invention is now described by reference to the following examples, which are
Hiusirative only, and are not intended to limit the present invention.
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Example 1

Mouse CD38 antibodies

300-19 cells, a pre-B cell line derived from a Balb/c mouse (M. C. Reth ef al. 1985,
Nature, 317: 353-355), stably expressing a high level of human CD38 were used for
fmmunization of Balb/c VAF mice. Mice were subcutaneously immunized with about
5x10% CD38-expressing 300-18 cells per mouse every 2-3 weeks by siandard
immunization protocols used at ImmunoGen, Inc. The immunized mice were boosted
with another dose of antigen three days before belhg sacrificed for hybridoma
generation. The spleen from the mouse was collected according to standard animal
protocols and was ground between two sterile, frosted microscopic slides {o obtain a
single cell suspension in RPMI~1640 medium. The spleen cells were pelleted, washed,
and fused with murine myeloma P3X63Ag8.653 cells {J. F. Keamey of al. 1979, J
immunol, 123: 1548-1550) by using polyethylene glycol-150Q0 (Roche 783 641). The
fused cells were resuspended in RPMI-1640 selection medium containing
hypoxanthine-aminopterin-thymidine (HAT) (Sigma H-0262) and selected for growth in
96-well flat-bottomed culture plates (Coring-Costar 3696, 200 pl of cell suspension
per well) at 37°C (6% CO2). After 5 days of incubation, 100 pb. of culture supernatant
were removed from each well and replaced with 100 pb of RPMI~1640 medium
containing hypoxanthine-thymidine (HT) supplement (Sigma H-0137). Incubation at
37°C (5% CO02) was continued untll 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 Technigues, Part [; 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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By fluorescence activated eell sorting (FACS) using a Becton Dickinson FACSCalibur
or a FACSArray machine, culture supernatants from the hybridoma were screened
(with FITC or PE-conjugated anii-mouse IgG antiserum) for secretion of mouse
monoglonal antibodies that bind to the CD38-expressing 300-19 cells, but not fo the
parental 300-19 cells. The hybridoma clones that tested positive were subcloned, and
the isotype of each secreted ant-CD38 antibody was identified using commercial
isotyping reagents (Roche 1493027). A total of 29 antibodies that were posiiive for
CD38 binding were purified by Protein A or G chromatography using a standard
protocol and then characterized further.

Example 2

Binding characterization of anti-CD38 antibodies

FACS histograms demonstrating the binding of anti-CD38 antibodies, 388B13,
38SB18, 385B19, 38SB30, 38SB31, and 38SB39 o CD38-expressing 300-19 cells
and the absence of binding to the parental 300-19 celis are shown in FIG. 1. 38SB13,
385818, 38SB19, 38SB30, 38SB31, or 38SB39 antibody (10 nM) was incubated for 3
h with either CD38-expressing 300-19 cells or the parental 300-19 cells {1-2 x10° cells
per sample) in 100 pl ice-cold RPMI-1640 mediumn supplemented with 2% normal goat
serum. Then, the cells were pelleted, washed, and incubated for 1 h onice with FITC-
conjugated goat ant-mouse IgG-antibody (Jackson Laboratory, 100 pl, @ pg/mb in
cold RPMI-1640 medium supplemented with 2% normal goat serum). The cells were
pelleted again, washed, resuspended in 200 ul of PBS containing 1% formaldehyde,
and analyzed using a FACSCalibur flow cytometer with CellQuest sofiware (BD

Biosciences).

The FACS histograms of CD38-expressing 300-19 cefls incubated with 38SB13,
385818, 38SR19, 383830, 38SB31, or 38SB39 showed a strong fluorescence shift,

compared to that of the corresponding negative control (cells incubated onfy with FITC-
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conjugated, goat anti-mouse IgG-antibody) (FI1G. 1). Also, no significant fluorescence
shift was deiected when parental 300-1¢ cells were incubated with any of these
antibodies. Simitar results were obtained when the positive conirot anti-CD38 antibody,

AT13/5 (Serotec, MCA1(19) was used.

A strong fluorescence shift was also observed when Ramos (ATCC CRL 1596)
lymphoma cells were incubated with 383813, 38SB18, 38SB19, 388B30, 388B31, or
388B39 (FIG. 1). The values for the apparent dissociation constants (KD} of 38SB13,
385818, 385B19, 388B30, 38SB31, and 388B39 for the binding fo Ramos cells were
estimated from the FACS analysis curves shown in FIG. 2, using the non-linear
regression method for sigmoidal dose response curves (GraphPad Prizm, version 4,
software, San Diego, CA). The values are as follows: 0.10 nM, 0.10 nM, 0.12 nM, 0.16

al, 0.11 nM, and 3.03 nM, respectively.

Example 3

induction of apopfosis of Ramos and Daudi lymphoma cells. by 388813, 388B18,
383819, 388B30, 385831, and 38SB32 antibodies.

The anti-CD38 anfibodies, 385813, 385818, 388819, 385B30, 388831, and 385839
induced apoptosis of Ramos and Daudi (ATCC CCL-213) iymphoma cell lines and the
MOLP-8 muliiple myeloma cell fine (DSMZ ACC 569). The degree of apoptosis was
measured by FACS analysis after siaining with FITC conjugates of Annexin V
(Biosource PHN1018) and with TO-PRO-3 (invitrogen T3605). Annexin V binds
phosphatidylserine on the outside but not on the inside of the cell membrane bifayer of
intact cells. In healthy, 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 defectable signals of
apopiosis. 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



Q 113 S S 88 Table 2. Primers used for the degenerate PCR reactions
are based on those in Wang et at, 2000 except H ndKL which is based on Co
et al. 1992. M xed bases are defined as follows: H=A+T+C, S=g+C, Y=C+T, K=
G+tT, MEA+C, R=A+g, WEA+T, V = A+C+G Prinmer Sequence Bam gGl (SEQ I D NO
73) GGAGGATCCATAGACAGATGEEEEE GTCG '1it GC | g&2Abam (SEQ I D NO. 74)
GGAGGATCCCTTGACCAGGCATCCTAGAGT CA Ecol\/l;lgI (SEQ I D NO. 75)

membrane when the membrane integrity is breached, as ocours in the later stages of

apoptosis.

Exponentially growing cells were plated at about 2 X 10° cells/mL in 24-well plates in
RMPI-1640 medium supplemented with 10% fetal bovine serum (FBS), 2mM

5 L-giutamine, and 50 pg/ml gentamycin (denoted below as complete RMP1-1640
medium). Calis were generally grown in complete RMPI-1640 medium, unless stated
otherwise. Cells were incubated with anti-CD38 antibodies (10 nM) for 24 h at 37°C in

a humidified atmosphere containing 5% CO.. The cells were then pelleted, washed
twice with 500 pt. PBS, resuspended in 100 uk. binding buffer (provided in the Annexin

10 V-FITC kit), containing 5 pl. of Annexin V-FITC, and incubated for 15 min on ice. Then,
400 L of binding buffer and TO-PRO-3 (fo a final concentration of 1 uM) was added to

the mix, and the cell-associated fluorescence of FITC and TQ-PRO-3 was immediately
measured by FACS. Four thousand evenls were collected for each sample. The dot
plots for fluorescence of TO-PRO-3 (FL4-H; y-axis) and fluorescence of Annexin V-~

15  FITC (FL1-H; x-axis) were generated using CeliQuest software.

The results are shown in FIG. 3 and 4. FIG. 3 gives an example of such a dot plot for
Daudi cells after a 24-h incubation with various anti-CD38 antibodies. The average
percentages of Annexin V-positive cells (includes both TO-PRQ-3 positive and
negative cells) from duplicate samples were determined from these plots and are
20 shown in FIG. 4. Unexpectedly, 38SB13, 385B18, 385819, 38SB30, 385B31, and
383839 showed strong apoplotic activities. Greater than 30% of Daudi cells exposed
io any of these antibodies were Annexin V-positive, compared fo only about 6 % of
unireated celis (FIG. 3 and 4A). 38SB13, 38SB18, 388819, 388B30, 385B31, and
383830 showed at least 2.4-fold stronger apoptotic aclivities (24% after subtraction of
25  the non-treated control value) than prior art muting CD38 antibodies tested at the same

concentration of 10 nM, (AT13/5, OKT10, iB4, and SUN-4B7, less than 10% Annexin



CTTCCGGAATTCSARGTNVAGCTGSAGSAGTC EcoMH2 (SEQ I D NO. 76)
CTTCCGGAATTCSARGTNVAGCTGSAGSAGTCWEG Sacl MK (SEQ I D NO. 77)
GGAGCTCGAYATTGT GMTSACMCARWCTMCA TATAGAGCTCAAGCTI GGATGE GGGAAGATGGATACAGTT
GGTGC Hi ndKL (SEQ I D NO. 78) The light and heavy chain PCR reaction m xes
for cloning of the 38SB19 vari abl e regi on cDNA sequences. Light Chain
Reaction M x Heavy Chain Reaction Mx 5 gi 10 X rcR reaction buffer (Roche)
59110 X PCR reaction buffer (Roche) 4 Eﬁ 10mM dNTP m x (2. 5nmM each) 4 gl
10mM dNTP mi x (2.5nM each) 2 gl Tenplate (RT reaction) 2 pl Tenplate (RT
reaction) 5\pposkie @iteSawidttionasf tthepnorrtegatet Soryiol Tfua) Mnidwdveiher ent-CPB8 mer 5
gl 10 gM H ndKL right primer 2.5 gl 10 gM EcoMi2 | eft primer
antibodies generated in our laboratory, (38SB7 and 383B23, not higher than non-
treated confrol, i. e. about 6% Annexin V-positive) (FIG. 4A). AT13/5 was purchased
from Serotec (MCA1019), and OKT10 was produced and purified from hybridoma
5 (ATCC CRL-8022). IB4 and SUN-4B7 was a gift from Prof. F, Malavast, Universily of
Turin, ltaly. Simitarly, 38SB13, 38SB18, 385B19, 385830, 3858831, and 388B39 anti-
CD38 antibodies displayed af least 3.5-fold stronger pro-apoptotic activity on another
lymphoma cell fine, Ramos (7 % or more Annexin-V-positive after subtraction of the
non-reated control value) than either prior art murine CD38 antibodies, AT13/5,
10 OKT10, B4, and SUN-4B7, or two other new anii-CD38 aniibodies, 38SB7 and
385823 (less than 2 % Annexin V-positive after subtracting the non-treated control
value) (FIG. 4B). Finally, 38SB13, 38SB18, 38SB19, 38SB30, 38SB31, and 385839
anti-CD38 antibodies displayed strong pro-apoptotic activity on the multiple myeloma
cell line MOLP-8 (FIG. 4C). Approximately 50% of MOLP-8 cells treated with these
15  antibodles were Annexin V-positive, compared to about 39 % of unfreated cells. In
contrast, freatment with any of the prior art murine CD38 antibodies, AT13/5, OKT10,
B4, and SUN-4B7, ar two other hew anti-CD38 antibodies, 388B7 and 38SB23

resulted on no increase in the portion of apoptetic cells.

Example 4

20  Cloning and Sequencing of the Light and Heavy Chains of anii-CD38 antibodies

388819 Antibody.
RNA preparation from hybridoma celis that produces the 38SB18 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

25 pelleted and resuspended in 350 pl. RLT buffer (containing 1% B-mercaptoethanoi).



5 pl 10 g,M Bam gGL right priner 5p1 DVMbO 5 gl DWVSO 0.5 glTaq Pol yner ase
(Roche) 0.5 pl Taq Pol ynerase (Roche) 23.5 gl sterile distilled H20 23.5 ¢l
sterile distilled H2O 50 gl Total 50 pi Total 89 Table 4: The 5 end
murine | eader sequence priners used for the 38SB19 second round PCR
reactions. The 3' end prinmers are identical to those used in the first
round reactions since they prime to thg respective constant region
sequences. Primer Sequence Light Chain 38SB19 LC Leader (SEQ ID NO 79)

A A breusti S B O T T
Measur ed Mol e e SR A 30Rhek BFurith WS 3 RRBA%HELL Mkl (80} BPsbsheavY

aqueous ethano!) was added fo the homogenate, which was mixed well. The solution

was fransferred o a spin column, placed in a 2-mkL coliection tube and spun at >8000 x

5 g for 15 seconds. The column was washed twice with 500 pl RPE buffer, then

transferred to a fresh tube and efuted with 30 pl. RNase free water and a 1-minute

spin. The eluate (30 uL) was placed back on the column for a second 1-minute elution

spin. An aliquot of the 30 pL eluate was difuted with water and used to measure the UV

absorption at 260 nm for RMA quantitation.

10 cDNA Preparation with Reverse Transcriptase (RT) reaction

The variable region 38SB19 antibody ¢cDNA was generated from the total RNA using
Invitrogen’s Superscriptll kit. The kit protocols were followed closely, utitizing up to 5 pg
of total RNA from the Qianeasy mini preps. Briefly, the RNA, 1 ul random primers, and
1 pl. dNTP mix were brought up to 12 ub with RNase free sterile distilled water and

16 incubated at 65°C for & minutes. The mix was then put on ice for at least 1 minute.
Next 4 ul. of 5 x reaction buifer, 2 L. 0.1 M DTT, and 1 uk. RNaseQUT were added and
the mix was incubated at 25°C for 2 minutes in an MJ Research thermalcycler. The
thermaleylcer was paused so that 1 pl of Superscripttl enzyme could be added and
then restarted for an additional 10 minutes at 25°C before shifting to 55°C for 50

20 minutes. The reaction was heat inactivated by heating fo 70°C for 15 min and the RNA
was removed by adding 1 pbl. RNase H and Incubating at 37°C for 20 minuies.

Degenerate PCR reactions

The procedure for the first round degenerate PCR reaction on the ¢cDNA derived from
hybridoma celis was based on methods described in Wang et al, {2000) and Co ef

25  al(1992). The primers for this round (Table 2) contain restriction sites to facilitate
cloning into the pBluescriptl] plasmids,



Heavy Chain cDNA LC/Ms Difference cDNA LC/MS Difference Mu38SB19 23735
23736 1 48805 48826 21 90 CLAIMS 1) An anti body or epitope-binding
fragnent thereof that specifically binds CD38, characterized in that said
anti body or epitope-binding fragnent thereof is capable of killing a CD38
cell by apoptosis, antibody-dependent cell-nediated cytotoxicity 5(ADCC),
and conpl enent - dependent cytoxicity ( ). 2) An antibody or

epi t ope-bi nding fragment thereof according to claiml, characterized in
that said anti body or epitope-binding fragnment thereof is ca %%Iee of
killing sai ThebBESuregetion companeis Gisble 3)rware aixedSwried lrb#“nsw%ﬁ% fupes or
stromaderived cytokines. 10 3}‘,HAn anti body or epitope- bljﬁpdi ng fg?%gent
t her eof accendithey trapsigrgd b an Mdireseaichathergipioyelen Wehealer f paised & ant i body
or epitope-binding fragnent thereof is a nongc|lonagl antibo Y ﬁaoAg

anti body or Tepireaniansvagi PRITOFNEY HERE & PEPEDY %r&'eaﬁwhg\’qna A 6P°%PRi s
1-3, characterized in that said CD38+ cell is a |ynphoma cell, a |eukem a
cell, or a TRt | pl e myelonma cell. 5) The anti body or epitope-binding

f ragment th%{?eot f %ai m 4, characterized in that said CD38 cell is a

non- Hodgl?i n' meyrﬁw (NHL) cell, a Burkitt's |lynphoma (BL) cell, a
multiple nyeloma (MM cell, a B chronic |ynphocytic |eukem a (BCLL) cell, a
B and T acut?°¢ ZffHovytic | eukenmia -(ALL) cell, a T cell |ynphoma 20 (TCL)
cell, an acute nyeloid | eukema (AM.) cell, a hairy cell |eukema (FICL)
cell, a Hodgitd' iggegphoma (HL) cell, or a chronic nyeloid | eukem a (CWM)
cell.

45°C 1:00 min
72°C 2:00 min
10  Goio 2 29times
72°C 6:00 min
4°C for ever

end

The PCR reaction mixiures were then run on a 1% low melt agarose gel, the 300 to
15 400 bp bands were excised, purified using Zymo DNA mini columns, and sent to

Agencaurt biosclences for sequencing. The respective 5’ and 3’ PCR primers were

used as sequencing primers to generate the 388819 variable region cDNAs from both

directions.

Cloning the 5’ end sequence

20  Since the degenerate primers used to clone the 38SB19 variable region light chain and
heavy c;hain 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:/fwww.ncbi.nim.nih.gov/igblast!} for the murine germiine segquences from

258 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 vield the complete variable region cDNA, unaltered by the PCR primers. The



6) An anti body or epitope-binding fragnent thereof according to claiml1,
characterized in that said antibody or epitope-binding fragnment thereof is
capable of killing at |east 24 % of Daudi |ynphorma cells by apoptosis in

t he absence of 25stroma cells or stroma-derived cytokines. 7) An anti body
or epitope-binding fragnent thereof according to claim1, characterized in
- that said antibody. or epitope-binding fgagment thereof is capable of
killing nmore than 7 % of Ranops Iyrrphoma cells by apoptosis in the absence
of stroma cells or stronma-derived cytokines. 91 characterjzed,in tﬂgt sai d
anti body or RRtieawions, neandgPuifisalianRt 2t SeedNcing Vﬁﬁa?ﬁ'%"ﬁ? BF | Jasfidpe

than 11 % ofdP-8 mul tiple nyelona cells by apoptosis in the absence of
stroma cells_or, strna- er| ved G bki 9) An antibody or epitope-binding
fragment there Y2 85 9% characterized in that said

anti body or epi tope b| nd| ng fragrrent ther eof is capable of killing nore

than 36 % OfTr%U‘cgmﬁl Veg%ﬁﬂ%hﬁ'ﬁ@mﬁ%r{ ?orbﬂ‘aeaﬂﬁﬁﬁigsﬂegloh w1 @oMBREd otothest r ona

cells or stroma cytokines. 10) An_anti to

fragment & hed@winecastag: weop 59%9&9%01013"3'" f”?[eng g'ﬁ‘ﬁ&f%?é@ﬁ'q&ﬁ%rﬁat sai d
aﬂt i bggyo/or fmgﬁgﬂﬁewl&gnfl SFother a@wrﬁhatrhan@m‘ghu ehairapmalné aheérDoflcilaleti angl nor e

t han 00 eni a e 0 rona
cells or strEReA }N ghecﬁoi uﬁ? weig?% ﬁ%%gﬁ %rgﬁ%lg%%o%gﬁ ﬁ\gnlﬁ\tne

fragment theddEi%aotimdgi ng to claim 1, charact erl zed in that said anti body
or epitope-binding fragnent thereof is capable of k||||n rmre th@n 27 %

NU- DUL- 1 |yl dives i esjculniehingss Somng HaNA Beiraeee1ih BOSH oG 200G o

tsL r orraf dey | Vl@geiﬁéfﬂvﬂiﬁ' tn@saruésahemr@w rgRle. e RElbERREYdYHR meag;rémdagaem
ereof accordin C char ac S y or

epi t ope- bi ndf3i§ %"‘Eal Fpe"h ghéﬁ@ﬂ?echséﬁbgtﬁ%ée%#%p? “tﬁgd%ﬁ%}‘{“ﬁﬁn 9 % of

JVM 13 Ieukeﬁxampjel5l s by apoptosis in the absence of stroma cells or

stroma-derived cytokines. 2013) An antibody or epitope-binding fragnent

t her eof accoRéudp,g,i,{agiQgg'smog,ofﬁms@qggmigﬁgsi n that said antibody or
epi t ope- bi ndirng 1 ragnen ereof 1S capable of killing nore than 4 % of
HC-1 | eukem a cells by apoptosis in the absence of stroma cells or

st roma- der i Véuk egriablei ragion sedubncdaforhuddBRIP ware spiareqmintiiaddindgsyntregiaesht

th f hat
said ant Co'g’f'ﬂmg HsPord Biind Oy, R Ko Qiehoded it ) RSGESGL T “"’3‘3{6 of
3 x 10-9 M ofor FE?W@@ inﬁwemthath@ |"Qﬁ969t“f8r0°é§¥?'ﬁtcﬁ§*§”‘tﬂ°ﬁﬁ|’W18°tf‘r5él'@'?ei;ﬂa"i A¥t eof

accor di ng t gthéltamdaﬁx dl:aﬂ&»a:rﬁh%ﬁﬁhm &prsbsion plaBmidsSPhdlighDthdipebiiable region
epi t ope- bi ndj n nt_t Q e nor e

conpl enent ar Pt 3‘ O e'f' g{ o'ﬁ Wiv?'ﬁ?ﬁ n'%%? nf€a 832%%1%%751 302 ect ed
fromthe gropg388BM&100I mm;nﬂd!s GEB@ 5/DaiNO3C). The Beany, chdin VByialge regiorgs coned 0, 11,

T e

31, 32, n an or epito b1 ndi ng f ragnment

t her eof accopl@smigs(FIS. SBangh50, Tl@ﬁapﬁém&slcﬂééeﬂﬁﬁqiﬁﬁp@ﬁﬁ UW"B&H?‘ heF
epi t ope- bi nd!ré]ﬁ!ef'xf Qﬂn?tabletﬂ@ﬁ%oﬁé)mﬁ”m5@ﬁ1aﬁén lcemst Sigiilar epreysieaiedioand at

| east one i nd. sai
9onstructs were use:gJ fo proguce oahgf‘ cﬁlmenc and humanized antibodies.

Transient transfections to express hu38SB19 in HEK-293T cells were performed using
25 CaPO, reagents from BD bioscientces. The supplied protocols were slightly modified for
enhanced expression vields. Briefly, 2 x 10° HEK-293T cells were plated on 10 om
tissue culture plates coated with polyethyleneimine (PE!) 24 h prior to transfection. The
iransfection began by washing the celis with PBS and replacing the media with 10 mL
DMEM (Invitrogen) with 1% Ulira Low IgG FBS (Hyclone). Solution A (10 ug DNA, 86.8
30 plL Ca® solution, and up to 500 uL with H,0) was added drop wise fo Solution B while
vorfexing. The mixture was incubated at RT for 1 min and 1 mbL of the mixture was
added drop wise to each 10 cm plate. Approximately 16 h post transfection, media was



5 conprises three sequential conplenentarity-determ ning regions having

am no aci d sequences selected fromthe group consisting of SEQ ID NGs: 1, 2,
3, 7, 8, 9, 13, 14, 15, 19, 20, 21, 25, 26, 27, 31, 32, and 33, and said

| i ght chain conprises three sequential conplenentarity-determ ning regions
havi ng am no aci d sequences selected fromthe group consisting of SEQ ID
NGs: 4, 5, 6, 10, 11, 12, 1016, 17, 18,,22, 23, 24, 28, 29, 30, 34, 35, and
36. 17) An antibody or epitope-bindi ng%ragmant t hereof according to claim
16, characterized in that said antibody or epitope-binding fragnment thereof
conpri ses a réplaged vahaiOrmby fieshePMNEMWEE h Ut iwgio&r Baﬁﬁ‘ﬂﬁﬁmé@?@‘%g‘”qﬂ%%e

sel ected frqmt BenrRURnCARGaR! WadaddedSBQRdch W phite. THY trdlidfectidh wds, and
48. 1518) An antj baody or epltope-binding fragnment thereof according to
claim 16, charssedd lafgr t hat said antibody or epitope-binding fragnent

h f . " o bl o . ( ;
sequence. solabPERr R HRAERHN PHEUh A SHSPRRREB AR AR EEHE
58, 60. 59) valmwenoi hddyTristH@ phufienertbiddtli Thy phl-adineind superpaignt wae dkerdg to
claim 16, 2%‘6&]@{ 3G [whSifitel MelBineSRiddoddddl BiRsY FRbiefPA [SHpRarBEN dbitgN

fragnent thereof conprises at |east one heav hai n. and ag l.east,( one |ight
chatn: wher dHTTRRP @R AP chELn ATBIRRTSBESRaTes Cullughe fih bidtng bifts
conpl enent ar(PBg; grRt7emM NiaSephatise psedbvim{l Oani.neasacortiested wpsices oklpeesent ed

by SEQ I D ol .2 3 d L] i Lih
stquent i al  daSTUEED Rt B ORI, b 3B ol iBR B RE) Aagud T oc
sequencéd r epck aeBiNAd FhfouBEEanpIAIDSding, the pregalime wasgpmpayed#id e Rjotein

epi tope-bindk Beludh BASFRAYon v 1B RkAB Ok Mha'dhyish ATHE bilmrPWad Whérotiamd | 1
that said antibody or epitope-binding fragnent t_hereoéﬁgo%%rl %% a light
chain vari alﬂ“’éjfﬁgeéﬂffﬁﬁ W’iglv@ ﬁ%bbnb%’%wa%logt%ad’@%@ aBsEp ?r?z) P 8Eq | D
NlO , 38-1930 ﬁmibet%y wiad lem;yaywiﬁf OﬂpMFagzléﬁc tbbiﬂdiuﬁar ESrRgBG 0. Tahir afl, pld 08, di n? to
claim19, charaterized i S antibo - | men
Cher eof - comlPrgectay Rap- AR TufkoRh: iR Sle bR Rt g toliedd
sequence5consutalizag by theSEQibD of Y30 MOUMBG 1BrisAiClart Blodhe peak fraction(s)
epi t ope-bi ndjngy; @éﬂ%&m@ﬂl%ﬁ facBRSOPALMha! QuribR bbby WeRjARlEEU2RA | N

that said antibody or epitope-Di ‘ragnment thereof cor‘rBrl_sgs at | east
one heavy clearbane aiODeabimanzed arshehimers sntbofes ean R PR PHERGV'SBRZ n 5
conpri ses t hwerirSEauanh vith skgHip dEBRNt fbbédurelet er m ni ng regi ons having am no
aci d sequences represented by SEQID NCs: 7, 8, and 9, and wherein said

| i ght chai n Aliothprdesaribet lthigeris enddutriaaized anipCEORS Antivddiep-wire expiessatigendegi ons
havi ng i n i o e ; EQ ID NOS: 10, 11, and 12. 23)
An anti gica)jldy%ﬁﬁ%{;ﬁ%@g}é?gﬁﬁgq%ﬁsr%gﬁﬁe%g étgﬁ\él%eof according to claim22, 10
charat eri zedF¥amRInAt sai d anti body or epitope-binding fragnent thereof
conprises a |light chain variable region having an am no aci d sequence

consi sti ng intbefy-ddpehifznt 481i-madirtedrytdddie ¢ ef- dhiln mtiECRABre Nt

t her eof acc i fo claim?22, charaterized in that said anti body o

epi t ope- bi n%ﬁr%ﬁ?%gnent t hereof conprises a 15heavy chain variable region
havi ng an am no acid sequence consisting of SEQID NO 52. 25) An anti body

or epitope- @Rl find 5RDOPE ahiRERS hads 86 Hhddiotdly ShanrMolitave TG @hder zed i n

t hat sai,d antilody . or epjtope-hinding fr nt .t her eof [1,S€es | east
one heal?g’ c&%&a ﬁ\‘/\vétyé‘? C’F'ié%% % IHmIalf"G%? aE*ﬂ%Hﬁ? "‘(}\#? AR 'gé?g’gﬂslé%;ﬁ);e@ % n 20
conpri ses t Huel. Blisaeat 1205, ddmplueate h55 9263030cF.af. rtavangon ebdlot@Rth&ldodg ami no

aci d sequenchs6ADIFRPRES S0 B Miferd fersifle oA REAS, o dieabn s ¢

| 'ight chain conprises’three sequential conplenent: ( eterm ni ng regions
havi ng am nG85680, FEH3dnewt 3338R% sensisling 19) mer ravaklegegipps ang theshiinarg . 26)

An anti body jg&1 éb?@@ﬁrf%idﬁ@}éé&nf F&a e 4raesead rABoCHna®r CRCARSS, 25
charaterized in that said anti body or epitope-binding fragnent thereof

conpri sag a ¢H3gBB13,heHIBSE S, | B8R 1% Hho8SB3Y, | dhgsSBB1a #int ch385BRS agreefiiet

consisting Qf ,S I ) 42 27 ant i body ar L tope: hindi r nt
t her eof accg?sé?%grﬁg d(}:‘lfpﬁﬁ"?ﬁ 5?{"0% ﬁ%‘gaﬁsrelﬂg%gﬁlis r?nfl ﬁgp&gﬁﬁ’%{?fﬂl F'B@[(ﬁ) G%?Sma
epi t ope- bi ndisreffetiongetient ladtee deliydtepepese 8PH) release assay was used to measure

cell lysis (R. L. Shields ef al., 2001, J Biol Chem, 276 6591-6604).

>




30heavy chain variable region having an am no acid sequence consi sting of
SEQ ID NO 54. 94 28) An antibody or epitope-binding fragnent thereof
-according to claim 16, characterized in that said anti body or '

epi tope-bi ndi ng fragnent thereof conprises at |east one heavy chain and at
| east one light chain, wherein said heavy chain conprises three sequenti al
conpl ementarity-determ ning regions having amino 5 acid sequences
represented by- SEQ I D NOS: 19, 20, and®1, and wherein‘said | i ght chain
conprises three sequential conplenentarity-determ ning regions having anm no
aci d sequenggs NiEBSIRSAIE Githt RIIBIQrdD hiddEn tRdd (RGN aanetmaldonps) puighagell i body

or epitope-hinding fragnme t her eof ,ac Wals) i tacol fi

charateri zeci‘OF'hR?%ﬁfChgg'P‘a‘?;ﬂPP%%%’ (Blfr?c"ggfq%d&é%qﬁn iln% dﬂ?@&ﬁed J?]EO %cﬁero e of

conpri ses a NiQlsolgtion Kihdi (MileryiiRidieeh).r Bigp waﬁéwﬁbz*ér‘f"‘gr‘ﬂ“hg%g‘gisos‘ Atence

consi sting -(gagg%gﬁk P(H'#%S).‘“ﬂ% veARL %ﬂhﬁg%ogrwag@bfeﬂmy{dyémdiong&ralgrrent
or o'clal'm 28,

t hereof acc I ng charaterized.in that, sai Ls

epi t ope- Bi nd¥ igoll Pagueina bhealesnicalihps ?g%gefﬁf'ﬂ%%‘{;gt Aéqﬁaﬁ ﬁr \?‘gtﬂ‘?‘ﬁ% )e{g?'régi on
havi ng an anjiaOpdiphéhab BREE RRoRRASH el (PRMCSERe BllegMDiroB6thedniciace,
ant i body or epitope:binding fragnen er ' t K '
char act er i zé@“ﬁﬁ‘?”g‘ﬁ °§awewg%9ﬂi“$‘gﬁgﬁg’97[&\5&e5‘ﬁ§gvﬁg€ﬁ% iﬁwhfi?%ﬁingrﬂ@ ?,%2 eof
conpri ses atwdreasduspereiot dng ynictidiitisalatiombuffasagnd hae 59‘?%@‘ gl?&f"r‘?‘,“' rein
S ooy SORTRIR S RRIMER (e Ruir0s1- o, SRSy FEDRLY Wiy cddés tordisi ng

no acid se

regi ons havi uences represente EQ..| X , 26,
ang 27, ¥nd selienenensioni Tthel Bi@thrf\rgih%mce%ﬁtﬁﬂfqoﬁ@g‘stﬁé’gg%gaﬁ%&?ﬁegﬁ% bﬁ_‘%

conpl enent argytiys g%ggdﬁéy, Q@egﬁﬁ% lgﬂ%eﬁ@‘il'hé ghidoferveasdniubiated gl 4TE s 1B@$1ersent ed
by SEQ I D NCS: . 28, , ., a 0. | ' | Al nent
t%er eof accofWi gt ild E‘f-aqqgﬁlé'i?'at&ﬁ‘)a‘?@@«gﬁé%gf % lﬁ{\é?‘ p@éfg@;% ?gjoggm- lrSiag

epi t ope- bi ndipRbtragMiEnt Bédierwal addedor Thee sellbamippyy FXIER W35 WP%%?‘ 3‘“? egi on
Raving an arm, g, 4Gk 8 SANRORECANS il kiR AEQUPSIRL of Bkciaitolmutt | bocy

or epitope-bf agment ereof according to claj , char l.zed in
that saith anendorasyspsndepin Spel 1o M‘ﬁQIQFQ'hBH@%t I”P?ﬂa r'@%(l% i‘%ﬂ%ﬁﬁﬁ'@%g&g%‘%avy
SO0 55 oURGS RS B A e ar e O b
aherei n sai AT AT BRSPS BEPEH LD Beciss sy ARCerlsRl et fn
ct:) 0 rrg :Eg mle Bt ar infisbalkar elis) wisngiledgi iotos haw Forglaaen iséll ta!aqa-g h‘zﬁs@ﬁd@ We_éB?‘?aseEt ed
y N N n T V8 dlecleammto s t hree
sequenti al N%&B%Jgr%’ﬁ%gr@f %i glgtisedr?ér}ngﬁi ng er?'e&]ilezﬁgg%ﬁgﬂi t ' ne ac|j dplas[g(guences
repr esen2ed bymsEQe|apdNEshedanceasith 56 MLy NISHplaken éH’?ﬁq‘o@g‘)?e@Sr were

epi t ope- bi ndj sgrﬁﬂ”&“hpinh%cﬁ)oéu;%ﬁéﬁ\érﬁémgﬂthos%l fitaMbddine clerurat &0 i odul i n
that said antibody or epitope-binding fragnent thereof conprises a |ight
chai n vari abP@a@¥Hn havi ng an ami no acid sequence consisting of SEQ I D

claim 34, chibS: e oL SHEETE, PSS RSETS copSean shepe 1D 1 ©
t her eof conpanseksasEaantbadie in raam—amcemedyrrbwn@gew% St % BSAY 4
sequence,g On?r{l\frl-féwiso prSEQ, ér% 50 pg/mi. gentamycin _(denoted befow as RHBP medium)
were aliquoted (50 pl/well) into a round bottom 96-weli plate. The target Ramos cells
were resuspended at 10° cells/mi in RHBP medium 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 pliwell) were then added to
30 the wells containing the target cells typically at a ratio of 1 target cell to 3-6 NK cells
ratio. RHBP medium (50 pLiwell) was added to the control wells with NK cells. Also, 20
pL of Triton X-100 sofution (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

35  at 1200 rpm, and 100 pL of the supernatant was carefully transferred to a new flai-




NG 60. 37) An anti body or epitope-binding fragnment thereof according to
claim 16, 15 characterized in that said antibody or epitope-binding
fragnent thereof is produced by a hybridonma cell line selected fromthe
group of hybridoma cell lines deposited at the American Type Cul ture

Col l ection (10801 University Bid, - Manassas, VA, 20110-2209, USA), on June
21, 2006, under the deposit nunbers PTA-7667, PTA-7669, PTA-7670, PTA-7666,
PTA- 7668, and- PTA-7671. 2038) An anti tﬁi‘dy or epitope-binding fragnent

t hereof according to claim 16, characterized in that said antibody or

epi t ope- bi ndibtign Ceagiphie. L.hereadtion migure $ 60 |dvwélip frem QytmdodiniRietectiorsiCitint

regi on. 39) i bilg to
e ag L RPRLART D PRe fRlch WG *JcPﬁﬂé?m&“%%‘a‘%‘*a’ g8
| gGL/ | gKappanis.oFist epticabdansiyy ohsampigs was meesuredipt 490 e Cfhw) FiNedRsieRnt r agment
LB?: gg‘; gfﬁ %Ibﬁéaﬂgf ki o?'eébﬁfbéeﬁrﬁ%!g %r&iérﬁfﬂemﬂy éeéglmb;héhggﬁl |?ls.1§m$ ‘”@?F"g@r
o) | b B Vo ob FiBR Kol oHreis SRTPIss 4y OFe e fotbe Ofrarg of P RSt o cor
30accor di ng chaird lsainple4Ontaimingronitisgbrels. |1rhetdaam1eswndtainmgwnlyzm cells gaggur f aced
ant i body or epi =bi ndi fragment thereof conprises at | east one heav

| body of RBhdOR By Rk, T agment conpr i . avy

chain 96 a ight chain, wherein said heavy chain conprises

three sequeniyg té:e.ea%@mgrﬁd o fa¥g eéeﬁé anB' na éf%to?rb‘éllé‘aéﬁnﬁ&caﬁhﬁmoasl d

sequences represented g rein said |light
chai n conpr i2g8Rodigs @P“@éqmtﬁoéﬁmc@ﬁﬁé‘?ﬁﬂ'ﬂ% ﬁ‘? @S‘t F%Eﬁ}ﬁhd’a't“@ﬁl%‘?@ havi ng
ﬁm no ae;gd sefvend ?? aﬂoﬂﬂhf&&@@r@é@dﬁ%&ﬁ&t with ighioidd!, dobe r@peh? CUARS 2Ad
umani zed or, resurfaced anti 0 i ra
accordi ng t do¥e aﬁ"n‘?eﬁ@S yﬁagﬁgﬁ d'ﬁ'lpt? tcﬁgqégs'i B%MM%’ %hlggésur‘ f aced
tibod B sH gopagenuozt hagiens f 3Ba6, #tooh2apd/mbnéorh
2Ra: nOa%dO;toe(m1 09@%‘%' Bf'ig gﬁ O\ézmeﬁgell n ch?gfﬁﬂg QF_?zil naﬁ% o:) aregavy
t hree sequeﬁpﬁggasaf gﬁ%l”gﬁﬁnft%ép :It%% gt é?'meﬁ? AP ggdﬁ@’ 55T %ﬁ‘l f0 aci d
i ﬁgugﬂg;;p ; egsbtm Eﬁaﬁggﬁgﬁgwbg?z g%%gg}glrndtttwe %%;i%ﬁﬁ%&ﬁsg g:lde?; i %Qt g
i i ¥ b Vi
08 bR & f 1 S90S A
am o 1 L0, ﬁ@mc%m%mkmmmmmusﬂﬁ@ |
accordi ng t quql\bB. ﬁ&% cEfe Abte‘i'za)”(FiéwéA S@h@' oL 'TZQ_CL &iisT ATV aC ed

£1
anti body or epito ragnment er eof [1Ses | east one heav
chain a%d atC Fﬁe@) giie- ?‘?’bé&‘tAQ‘Fglﬁﬁ'gg%ﬁ‘i@Q éf‘thcgéﬁ gﬁtﬁ’@ﬁ\ﬁ “@héﬂpﬁ‘?“@ Piples Y
three Sequerypbpt’ot;@ ?@fﬂkﬁ aRBthAv pyefCADCT amumg dgainsDnariona Wiy ifs uenmld dI "
sequenc present e [ [
chai n capr UL WS dehidiaRln M RRGTE: ARG AT o opa e kg duadyT 1 O
havi ng am ndrsfaximbsaqgemm (Fip TASBh, eimdtﬁB)SE@iu@SME(Fi% ?’B)Lm thansamfs 44)
A humani zed Qgpc frﬁ\éﬁh;@ggﬁ,gﬁiﬁgdnpﬂgﬁcgrwml t ope- bi ndi ng fragment thereof

according to c alm 43 racterized in"that said humani zed or resurfaced
anti body or P’tﬂ?igﬁ bi ndi ng fragnent thereof conprises a heavy chain

vari abl e 25|'E§%| aving an amno acid sequence represented by SEQ ID NO
66. 45) A humani zed or resurfaced antl body or epitope-binding fragnent

t hereof accdif s , ¥i8grtibediesed in that sai d humani zed or
resurfaced anti body or ep| tope b| nd| ng fragnment ther eof conprises a |ight

ChaLn Vo' 2ULE LS80t AR A N8l RIS ARS8 SabE St 97 ovP

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
30  media immediately before the experiment. Target cells suspended at 10° celisimi in
RHBP medium were aliquoted into wells of a flai-bottom 96-well fissue culture plate (60
ulfwell). Then, 50 ul of varipus concentrations (from 10 nM to 0.001 nM) of the anti-
CD38 antibodies in RHBP medium were added {one antibody per sample), which was




anti body or epitope-binding fragnent thereof conprises at |east one heavy
chain and at | east one |light chain, wherein said heavy chain conprises

t hree sequential conplenentarity-determ ning regions having am no acid
sequences represented by SEQ ID NOS: 19, 20, and 21, and wherein said |ight
chain conprises three 5sequential conplenentarity-determ ning regions
havi ng am no aci d sequences represented by SEQ I D NOS: 22, 23, and 24. 47)
A humani zed or resurfaced anti body or i tope-bi nding fragnent thereof
according to claim40, characterized in that said humani zed or resurfaced
anti body or fallmﬁedmgsbluudveﬂgﬁ ﬁmragement sbhtioredhe platepwasiben ieuaikkior i@t heavy
Cn e oot in B3Ry onBinefe Ao 3%8&62,%pwhi%ﬁw\emmo$m“ ses

t hree sequen enen arl -dete ons hayi cid
sequences T éﬁa@areWU@mnisE@smmcw@eLmﬂ) dijuted ip %“%fﬁﬂﬂaﬂ‘@ #%93?(1 l'i ght
; &aln 2 ;glrrgr Is%%ﬁ é:%ég;tgqpé%gggrg @ébu P R TBEs A Piakiar B Hishitors dhe ea*g:[uongs)haxi ng
humani ze@ orS3Padly, ¢fateqviehic i 3[ p‘@g%ﬁ%@%ﬁa&ﬁ@ % 1§g%ﬁt§’?%eﬁ°6
accoL di :j ng t anedsaiing theé, iuohacact énirglative fluctdsatnceainits, RIFM)LA46/586 nmeJhief aced
anti body or

y d:%?%e%ﬁag\gl o?s A%l 'iz%gig@rﬂgf LR BRI P ISR Fﬁﬁ‘é‘tycoﬁgﬁma

variable re an am no sequence represente | D"NO 72.
49) A hunanltb%@xl@ﬁﬂm@ﬁhrvﬁb@%fpféﬁﬂw f&mr@mc@&y $birastng tP? Q@ﬂ@%vnﬁher eof
20 ac](c:ord:jngqf@ v§lh@'(%l$%nth§ﬁ@d&@ﬁ%ﬁ #RKbut Bny Bél{s) f-amoth@fwmwm fﬁrreachl ot
resurfaced anti Qr epj req ig
chai.n vab atﬁa@’ﬂ?ee@%eﬁh%ﬂ"fpd%aﬁe&mrﬁﬁg%kfg%gﬁﬁﬂh@ 508%%?&;%%"] S\%ﬁﬁet?'ufe group
of SEQ | D NQfsitreGRd asklsafipleh0) A hunmani zed or resurfaced anti body or

epi tope- bi ndi ng fragnent thereof 25 accordi ng to cl ai m40, charact erl zed in
that said huihen thedCRE aclivities bhthe thisericlsotheDIE asBadysemples dverg, testes

ther eof - conpedisefs als! &5\ nARA BRRISENE 8 iAndialor] S5, Aiorkd ionzent N

wherein sa eavy C aln conpri ses ree se

conpl ement ardtipodies TawerivAY oyt GRS artviier R g?n %oé%b'i“@ eEfslndalep pPesent ed
by SEQ |18 NG&ji Sdlls (A7CCanaL-38) amh dxmrb@er Rinar $veld dfi Hatmertiarame cumplemsais t hr ee

sequences. r dpELE CERD0 G5 ShEEEs Valibs ) BB bGP Tha cBeRen | |
that said arfrarbduysipmoidpl dospeedponeti ouvé ﬁh@'vremFig herangfare asfolfos: G009 |
F(abs) 2 or dy%&tmahseﬁb ﬁo?ﬁ@)ﬂ%?ﬁh%ﬁ%é' Db BLHJESEY0. U020

epi t ope-bin g fragnent ther accor laims 1 to 51 |inked

to a cytot omgimég‘ghch%&@ﬁﬁ,méﬂbmimgfw &h Sféﬂ'lalaﬁﬁ 400 pglmhfoe FRSASE3Pn t hat
sai d cytgy 0>‘<bﬁ‘1m%ﬁ@9$t, bgsé Shiftiohies afsh ARLWEEPHERUDE 9&§ﬁt§ idW&GdSQIP@ Fuliiple

mayt ansi noi d , a tomaynycin derivative,

derivative, BYoBacals (E?sq ¥alis: 0.0 1giydsion FABESERS; 8689 P‘&’Hﬁl 513} g chsdbats; 54)

The conj ugatgoss uﬁ)nﬁ. mrﬁesgmr)a%fér b%—ﬂ:ﬁﬁlﬁd"%ﬁmﬁzﬁb (toﬁw!qg@xuﬁtumg@m i's
the 10rnaytapnsi ne

characteri ze’%fog?{’@%fj'ds‘}ﬂt Ba‘@y?ﬂ?ft% @Gféi"éfé r(llflgi 50)5 ﬁ@eﬁ%?‘f'%%? %c?é% ornul a

were tested on Daudi lymphoma cells, different anti-CD38 antibodies dlffered in their -

25  CDC activities (FIG. 11). While the specific viability of Daudi cells was less than 15%
following their incubation with 1.25 pg/mL of ch385B19 in the presence of complement,
there was only a marginal decrease in the specific viability of these cells following their
incubation with ch38SB18 or ch388B39 {1.25 pg/mL or higher concentration) in the
presence of complement {the specific viability was 85% and 91%, respectively). Also,

30 only a modest reduction of specific viability was observed when the Daudi cells were
incubated with 1.25 pg/mlb or higher conceniration of ch38SB13, ch38SB30, and
ch385B31 in the presence of complement (the specific viabllity was 85%, 45%, and
53%, respectively).



25 56) The conjugate of claim53, characterized in that said cytotoxic
agent is a RECTIFIED SHEET (RULE 91) ISA/EP 99 tomaynycin derivative

sel ected fromthe group consisting of:

8, 8' 11, 3- benzenedi yl bi s( et hyl eneoxy) kbi skK5) - 2- et h- (Eyyl i dene- 7- met hOxy1, 2,
3, 11a-tetrahydro-5H pyrrol 012, 1- 41 *, 4] benzodi azePi n- 5- one]

8, 8' 15- net hoxy- 1, 3- benzenedi yl bi s( et hyl eneoxy)] - bi sRS) - 2-et h-(E) -yl i dene-7
- Bnet hoxy-1, 2, 3, 11a-t et rahydr o- 5H Pyr%-ol o[ 2, 1-c] [ 1, 41benzodi azepi n- 5- one]
80- 11, 5- pent anedlyl bi s(oxy) Ri s1(S)-2-eth-(E)-ylidene-7- rret hOory-1, 2, 3, 11at et
rahydro 5H Byxameled 2, 1- 0111, 41benzodi azepi n- 5- one]

8,8' 11, 4- bUt anedi yl bi s(oxy) ] - bi sp) -2-eth- (E) -yl i dene- 7- met hOxy- 1 2,3, 1l1at et
rahydr o- 5H- Ryt
8, 8" 43- met hyT - I, 5- pent anedr yI bi S(0XYy I sg -eth-(E)-ylidene-7-nmet hoxy-
1,2,3,11a- téﬂ%ﬁlﬁ&o 5H pyrrol o[ 211- c][l 4Thenzod| azepi n- 5- onel

8,8' (2, 6-pyridinediyl bis(oxy)1-biskS)-2-eth-(E)-ylidene-7-nmethOxy-1, 2,3, 11a

t et rahydr o- -w% Ay %é}gl&[aggf]huﬁ*]a[-‘&eél pﬁs%gﬁ@'m‘é “dA8%1.20) and the chimeric

8,8 44-(3-ter oxycar bonyl'am noPr op ¥ ridin dl&ﬂ'j?eﬁ IE.‘gzmat hyl en
eoxy)] - bﬁs Ksﬁsai%shom(eg)suyﬂar ivdiag szmlﬁﬁ@»bya Estogl Viliba 895
pyr r 0| 0[ 2, 1oeld. 33 A ORBAM, R8N, ﬁﬁwof&bectwely {FlG 12A) The binding affinities of

5- (3 an}urr]n%%(rzoa%l l%r%lgmzed 38%%% %803’ Iesbl'.wse 2 aso co%%?@&y ?nl tﬁ'oﬁr%éﬁtoﬁ eth-(E
yI i dene- 7- meindingyastay, vihetd hetradbiishiodconiiske pyth tivd binding -of plotinviaied mwae azepi n-
5- one] 20 10 4
8, 81454N- met Ry 215 aPERoAY i} MegsHIsH Rioiiabsted g‘%‘;%z > 155519520 a"t'ebﬁ%ﬁse’&;g%ﬁ
(et hyl éﬂeow‘ﬁlmfm%pf)’th p.LiouL ) c@&t;en;mﬁqs@rﬂfﬁﬁ Jaly286B49/10Dg oF By ro-5Hp

yrrolo[ 2, 1- gk, ‘ﬁ%’ﬁﬁ‘tﬁﬁg* AbRTL eaz iRABhted with Ramos cells, and the amount of the
8,8 -{513- (4-met hy1

Ldisul f anyl - Pent |
benzenedi y| BicSipyaerymgine 1 %’gg'[m{a@/ x ﬁ%{m%ﬁ%?n@%pﬁ?%%gg?% 3,11a
25t et r ahydr atropfayinrigy BACS lanalybis. Hhmmvna@muﬁasam@} 20, and ch38SB19

T e

c] [ 1, 4] 1Beniwstigaiing pthat Qna)rlpg]dmglgﬂjrmty was unaffec ed e humanization. When
bi s-{24(8) - ZnaBidng, ﬁﬁ@s%m% fm%mtimgssgm@uolaaw n@H iy \oers Idomyare0 gl 2, 1-

c][1, 41benzod| aze y mc a ert

8, 8' * ( 2- acetAik ?ﬁ"@%f%‘pﬁ%l eﬁ%ﬂ?&’ Pibéﬂﬁ% §‘2%’x§})°&’e@ §§)g‘%x)&é?%t°ﬁ‘ﬁt‘ees 7-

met hoxy- 1, 2,(Blal 18)1 Weﬁwdrmsssem/mnmboiarm 14 @D[ disat shewerb dinilze INCG -asnel 5

benzenedty! BTLTR M FEroels fien (DR TP chats es chagsmioq RIS o

- 5H Pyr 28] o[zpd 1Lia-]l[g_ensf](ﬁghztﬁj., gly@@ﬁ;ﬁ.ﬂ%ybﬁ@l also showed stmllar CDC aciivity as
ch38SB19 in the T-cell acute lymphoblastic leukemia cell line DND-41 (DSMZ 525)

(FIG 15). Hu385B19 v1.00 was further tested for its ability fo induce apoptosis in a
diverse set of cell fines (FIG. 16). Treatment with hu38SB18 v1.00 (1 0% M) resulted in a
dramatic increase of Annexin V-positive cells in the B cell lymphoma cell lines SU-DHL-

25 8 (DSMZ ACC 573) (from 7% in untreated control to 97% in hu38SB19-ireated cells)
and NU-DUL-1 (DSMZ AGC 579) (from 10% in untreated controt to 37% in hu38SB19-
treated cells) and the T-ALL cell line DND-41 (from 7% in untreated control 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 leuketnia cell

30 line JVM-13 (DSMZ ACC 19) (from 8% In untreated control fo 17% in hu385B19-
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 vi.1 and v1.2) and the
chimeric 388831 showed similar binding affinities when tested with Ramos cells with
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38SB231, or 38SB39 significantly extended the survival of mice compared to that of
PBS-treated mice (Fig. 17). The median survival of PBS-ireated mice was 22 days and
that of antibody-treated groups ranged from 28 to 33 days.

25  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

30 exdended the survival of mice compared to that of PBS-reated mice (Fig. 18). The
median survival of PBS-ireated mice was 22 days, while the median survival of

" antibody-treated mice was 47 days.
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A pharmaceutical conposition containing an anti body or epitope-binding
fragnent thereof according to any of clains 1-51, or a conjugate according
to any of clainms 52-57, and a pharmaceutically acceptable carrier or
exci pi ents.
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FR2006- 043. 5125. t xt SEQUENCE LI STI NG <110> SANCFI - AVENTI S <120> NOVEL

ANTI - CD38 ANTI BODI ES FOR THE TREATMENT OF CANCER <130> FR2006- 043 <160> 80
' <170> Patentln version 3.3 <210> 1 <211> 5 <212> PRT <213> Mus sp. <400> 1
Ser Tyr Ay Met Asn 15 <210> 2 <211> 17 <212> PRT <213> Mus sp. <400> 2 Trp
Ile Asn Thr Tyr Thr Gy Qu Pro Tim Tyr Ala Asp Asp Phe Lys 151015 Qvy
<210> 3 <211> 5 <212> PRT <213> Mus sp. <400> 3 Arg Ay Phe Ala Tyr 15
<210> 4 <211> 15

Table 2.

Primers used for the degenerate PCR reactions are based on those in Wang ef al.,
2000 except HindKL. which is based on Co ef al. 1992. Mixed bases are defined as
follows: H=A+T+C, S=g+C, Y=C+T, K= G+T, M=A+C, R=A+g, W=AT, V = A+C+G,

Erimer Sequence

BamlgG1 GGAGGATCCATAGACAGATGGGGGTGTCGETTTTGGC
(SEQID NO. 73)

lgG2Abam GGAGGATCCCTTGACCAGGCATCCTAGAGTCA
(SEQID NO. 74)

EcoMH1 CTTCCGGAATTCSARGTNMAGCTGSAGSAGTC

(SEQ D NO. 75)

EcoMH2 CTTCCGGAATTCSARGTNMAGCTGSAGSAGTCWGE
(SEQID NO. 78)

SaclMK GGAGCTCCAYATTGTGMTSACMCARWCTMCA
(SEQID NO. 77)

HindKL TATAGAGCTCAAGCTTGGATGGTGCGAAGATGGATACAGTT
(SEQID NO. 78) | GGTGC

Table 3:

The light and heavy chain PCR reaction mixes for cloning of the 38SB19 variable
region cDNA sequences.

Light Chain Reaction Mix Heavy Chain Reaction Mix

5 il 10 X PCR reaction buffer (Roche) | 5 ul 10 X PCR reaction buffer (Roche)

4 pl 10mM dNTP mix (2.5mM each) 4wl 10mM dNTP mix (2.5mM each)

Z ul Template (RT reaction) 2 pl Template (RT reaction)

5 pl 10 uM SactMK left primer 2.5 pf 10 pM EcoMH1 left primer

5 ul 10 uM HindKL right primer 2.5 pl 10 pM EcoMH2 left primer
5 pl 10 pM BamligG1 right primer

5 ul DMSO 5 ul DMSO

0.5 pl Taq Polymerase (Roche) 0.5 Wl Taq Polymerase (Roche)

23.5 pl sterile distilled H,0O 23.5 pl sterile distilled H,0

50 l Total 50 w Total




<212> PRT <213> Mus sp. <400> 4 Arg Ala Ser Gu Ser Val Qu Ile Tyr Ay Asn
@y Phe Met Asn 151015 <210> 5 <211> 7 <212> PRT <213> Mus sp. <400> 5 Arg
Ala Ser Asn Leu GQu Ser 15 <210> 6 <211> 9 <212> PRT <213> Mus sp.

FR2006- 043. ST25. txt <400> 6 Gn Gn Ile Asn Qu Asp Pro Phe Thr 15 <210> 7
<211> 5 <212> PRT <213> Mus sp. <400> 7 Asn Ser Ay Met Asn 15 <210> 8
<211> 17 <212> PRT <213> nmus sp. 89

Table 4:

The 5 end murine leader sequence primers used for the 38SB19 second round PCR
reactions. The 3" end primers are identical to those used in the first round reactions
since they prime o the respective constant region sequences.

Primer Sequence

Light Chain
38SB19 LC Leader | ATGGAGTCACAGATTCAGGTC
(SEQ 1D NO. 79)
Heavy Chain TTTTGAATTCCAGTAACTTCAGGTGTCCACTC
38-19HCLead1

(SEQ ID NO. 80)

Table 5;

c¢DNA calculated and LC/MS measured molecular weights of the murine 385B19
antibody light and heavy chains.

Light Chain Heavy Chain

cDNA LCAMS Difference | cDNA LC/MS Difference

Mu38SB19 | 23735 23736 1 438805 48826 21




<400> 8 Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Ala Asp Asp Phe Lys
151015 Ay <210> 9 <211> 5 <212> PRT <213> Mius sp. <400> 9 Arg Gy Phe Val
Tyr 15 <210> 10 <211> 15 <212> PRT <213> Mus sp. <400> 10 Arg Ala Ser Qu
Ser Val Ala Ile Tyr Gy Asn ser Pile Leu Lys 151015 <210> 11 <211> 7 <212>
PRT <213> Mus sp. <400> 11 Arg Ala Ser Asn Leu Qu Ser 15 <210> 12 <211> 9
<212> PRT <213> Mus sp. <400> 12 90

CLAIMS

1) An antibody or epitope-binding fragment thereof that specifically binds GD38,
characterized in that said antibody or epitope-binding fragment thereof is capable
of killing a CD38™ cell by apoptosis, antibody-dependent cell-mediated cytotoxicity

5 (ADCC), and complement-dependent cytoxicity (CDC).

2) An antibody or epitope-binding fragment thereof according to claim 1,
characterized in that said antibody or epitope-binding fragment theraof is capable
of killing said CD38" cell by apoptosis in the absence of siroma cells or stroma-
derived cylokines.

10 3) An antibody or epitope-binding fragment thereof according fo any of claims 1-2,
characterized in that said antibody or epitope-binding fragment therecf is a
monoclonat anfibody.

4) An antibody or epitope-binding fragment thereof according to any of claims 1-3,
characterized in that said CD38" cell is a lymphoma cell, a leukemia cell, or a
15 muitiple myeloma celi.

5) The antibody or epitope-binding fragment thereof of claim 4, characterized in that

said CD38" cell is a non-Hodgkin's lymphoma (NHL) cell, a Burkitt's lymphoma

(BL) cell, a multiple myeloma (MM) cell, a B chronic lymphocytic leukemia (B-

CLL) cell, & B and T acute lymphocytic leukemia (ALL) cell, a T cell lymphoma

20 {TCL) cell, an acute myeloid leukemia (AML) cell, a hairy cell leukemia (HCL) cell,
a Hodgkin’s Lymphoma (HL} cell, or a chronic myeloid leukemia (CML) cell.

6) An antibody or epitope-binding fragment thereof according fo claim 1,
characlerized in that sald antibody or epitope-binding fragment thereof is capable
of killing at ieast 24 % of Daudi lymphoma cells by apoptlosis in the absence of

25 siroma cells or stroma-derived cyiokines.

7) An antibody or epitope-binding fragment thereof according to claim 1,
characterized in that said antibody or epitope-binding fragment thereof Is capable
of killing more than 7 % of Ramos lymphoma cells by apoptosis in the absence of
stroma cells or stroma-derived cytokines.

30 8 An antibody or epitope-binding fragment thereof according to claim 1,



Gn Gnlle Asn Qu Asp Pro Tyr Thr 15 <210> 13 <211> - |

5 <212> PRT <213>
Mus sp. FR2006-043. ST25.txt <400> 13 Asp Tyr Trp net G n 15 <210> 14 <211>
17 <212> PRT <213> mus sp. <400> 14 Thr Ile Tyr Pro Ay Asp Ay Asp Thr Gy
Tyr Ala dn-Lys Phe Lys 151015 Ay <210> 15 <211> 11 <212> PRT <213> Mus

sp. <400> 15 Gy Asp Tyr Tyr Ay Ser Asn ser Leu As
<211> 11 <212> PRT <213> Mus sp. <400> 1 p Tyr 15;0 <210> 16

characterized in that said antibody or epifope-binding fragment thereof is capable
of killing more than 11 % of MOLP-8 multiple myeloma cells by apoptosis in the
absence of stroma cells or stroma-derived cytokines.

9) An antibody or epitope-binding fragment thereof according o claim 1,
5 characterized in that said antibody or epitope-binding fragment thereof is capable
of killing more than 36 % of SU-DHL-8 lymphoma cells by apoptosis in the

absence of stroma celis or stroma-derived cytokines.

10) An antibody or epitope-binding fragment thereof according to claim 1,
charac’terrzed in that said antibody or epitope-binding fragment thereof is capable
10 of killing more than 62 % of DND-41 leukemia cells by apoptosis in the absence of
stroma cells or stroma-derived cytokines.

11) An antibody or epitope-binding fragment thereof according to claim 1,
characterized in that said antibody or epitope-binding fragment thereof is capable
of killing more than 27 % NU-DUL-1 lymphoma cells by apoptosis in the absence

15 of stroma cells or stroma-derived cytokines.

12) An antibody or epitope-binding fragment thereof according to claim 1,
characterized in that said antibody or epltope-binding fragment thereof is capable
of killing more than 8 % of JVi-13 leukemia cells by apoptosis in the absence of
strotma cells or stroma-derived cytokines.

20 13) An antibody or epitope-binding fragment thereof according to ciaim 1,
characterized in that said antibody or epitope-binding fragment thereof is capable
of killing more than 4 % of HC-1 leukemia cells by apoptosis in the absence of
stroma cells or stroma-derived cytokines.

14) An antibody or epitope-binding fragment thereof according to any of the previous
25 claims, characterized in that said aniibody or epitope-binding fragment thereof
binds CD38 with a kp of 3 x 10° M or lower.

15) An antibody or epitope-binding fragment thereof according to claims 1-14,
characterized in that said antibody or epitope-binding fragment thereof comprises
one or more complementarity-determining region having an amino acid sequence

30 . selected from the group consisting 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,



Lys Ala Ser G n Asp val ser Thr val val Ala 1510 <210> 17 <211> 7 <212> PRT
<213> Mus sp. <400> 17 ser Ala Ser Tyr Arg Tyr Ile 15 <210> 18 <211> 9
<212> PRT <213> nus sp. <400> 18 Gn Gn H's Tyr Ser Pro Pro Tyr Thr 15
<210> 19 <211> 5 <212> PRT <213> Mis sp. <400> 19 FR2006-043.sT25.txt Ay
Ser Trp nmet Asn 15 <210> 20 <211> 17 <212> PRT <213> Mus sp.

92

33, 34, 35, and 36.

16) An antibody or epitope-binding fragment thereof according to claim 15,
characterized in that said antibody or epitope-binding fragment thereof comprises
at least one heavy chain and at least one light chain, and said heavy chain

5 comprises three sequential complementarity-determining regions having amino
acid sequences selected from the group consisting of SEQIDNOs: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 complementarity-determining regions having amino acid
sequences selected from the group consisting of SEQ ID NOs: 4, 5, 6, 10, 11, 12,

10 18, 17, 18, 22, 23, 24, 28, 29, 30, 34, 35, and 36.

17) An antibody or epitope-binding fragment thereof according to claim 16,
characterized in that said antibody or epitope-binding fragment thereof comprises
a light chain variable region having an amino acid sequence selected from the
group consisting of SEQ ID NOS: 38, 40, 42, 44, 46, and 43.

15 18) An antbody or epitope-binding fragment thereof according to claim 16,
characterized in that said antibody or epitope-binding fragment thereof comprises
a heavy chain variable region having an amino acid sequence selected from the
group consisting of SEQ ID NOS: 50, 52, 54, 56, 58, 60.

19) An antibody or epitope-binding fragment thereof according fo claim 16,
20 characterized in that said 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 1D NOS: 1, 2, and 3, and wherein sald light
chain comprises three sequential complementarity-determining regions having
25 amino acid sequences represented by SEQ ID NOS: 4, 5, and 6.

20) An antibody or epitope-binding fragment thereof according to claim 19,
charaterized in that sald antibody or epitope-binding fragment thereof comprises a
light chain variable region having an amino acid sequence consisting of SEQ D
NO: 38.

30 21) An antibody or epifope-binding fragment thereof according to claim 19,
charaterized in that said antibody or epitope-binding fragment thereof comprises a
heavy chain variable region having an aminc acid sequence consisting of SEQ D



<400> 20 Arg Ile Tyr Pro Ay Asp Gy Asp lle Ile Tyr Asn Gy Asn Phe Arg
151015 Asp <210> 21 <211> 10 <212> PRT <213> nus sp. <400> 21 Trp Ay Thr
Phe Thr Pro ser Pile Asp Tyr 1510 <210> 22 <211> 11 <212> PRT <213> nus sp.
<400> 22 Lys Ala Ser Gn Asp Val...Val. Thr. Ala Val Ala 1510 <210> 23 <211> 7
<212> PRT <213> nus sp. <400> 23 Ser Ala ser His Arg Tyr Thr 15 <210> 24
<211> 9 <212> PRT 93 _

NO: 50.

22) An antibody or epitope-binding fragment thereof according to claim 16,
characterized in that said antibody or epitope-binding fragment thereof comprises
at least one heavy chain and at least one light chain, wherein said heavy chain

5 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.

23) An antibody or epliope-binding fragment thereof according to claim 22,
10 charaterized in that sald antibody or epitope-binding fragment thereof comprises a
light chain variable region having an amino acid sequence consisting of SEQ 1D

NO: 40,

24) An antbody or epitope-binding fragment thereof according to claim 22,

charaterized in that said antibody or epitope-binding fragment thereof comprises a

18 heavy chain variable region having an amiro acid sequence consisting of SEQ ID
NQ: 52.

25) An antibody or epitope-binding fragment thereof according to claim 16,
characterized in that said antibody or epitope-binding fragment thereof comprises
at least one heavy chain and at least one light chain, wherein said heavy chain

20 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.

26) An antibody or epifope-binding fragment thereof according o claim 25,
25 charaterized in that said antibody or epitope-binding fragment thereof comprises a
tight chain variable region having an amino acid sequence consisting of S_EQ 1D

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

30 heavy chain variable region having an amino acid sequence consisting of SEQ ID
NO: 54.



<213> Mus sp. <400> 24 Gn An Hs Tyr Thr Thr Pro Thr Thr 15 <210> 25
<211> 5 <212> PRT <213> Mus sp. <400> 25 ser Tyr Thr Leu Ser 15 <210> 26
<211> 17FR2006- 043. sT25.t xt <212> PRT <213> nus sp. <400> 26 Thr Ile Ser

lle Ay Ay Arg Tyr Thr Tyr Tyr Pro Asp.Ser Val G u 151015 Ay <210> 27
<211> 8 <212> PRT <213> Mus sp. <400> 2794Asp Phe Asn Gy Tyr Ser Asp Phe 15

28) An antibody or epitope-binding fragment thereof according fo claim 16,
characterized in that said '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

5 acid sequences represented by SEQ ID NOS: 19, 20, and 21, and wherein said
light chain comprises three sequential complementarity-determining regions
having amino acid sequences represented by SEQ 1D NOS: 22, 23, and 24.

29) An antibody or epitope-binding fragment thereof according to claim 28,

charaterized in that said antibody or epitope-binding fragment thereof comprises a

10 light chain variable region having an amino acid sequence consisting of SEQ 1D
NO: 44.

30) An antbody or epitope-binding fragment thereof according fo claim 28,
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

15 NO: 56.

31) An antibody or epitope-binding fragment thereof according to claim 16,
characterized in that said 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

20 acid sequences represented by SEQ ID NOS: 25, 26, and 27, and wherein said
light chain comprises three sequential complementarity-determining regions
having amino acid sequences represented by SEQ ID NOS: 28, 29, and 30.

32) An antibody or epitope-binding fragment thereof according to claim 31,

charaterized in that said antibody or epitope-binding fragment thereof cqmprises a

25 light chain variable region having an amino acid sequence consisting of SEQ ID
NO: 46.

33) An antbody or epitope-binding fragment thereof according fo claim 31,
charaterized in that said antibody or epitope-binding fragment thereof comprises a
heavy chain variable region having an amine acid sequence consisting of SEQ ID

30 NO: 58,

34) An antibody or epitope-binding fragment thereof according fo claim 186,
characterized in that said antibody or epitope-binding fragment thereof comprises



<210> 28 <211> 11 <212> PRT <213> nus sp. <400> 28 Lys Al a i

Ay Ser Ala Val Ala 1510 <210> 29 <211>p7 <212> PRT '></213> m?grsg. n<>1/8{)>VgI9
~Trp Ala ser Thr Arg His Thr 15 <210> 30 <211> 9 <212> PRT <213> nus sp.
<400> 30 GI n Gn Tyr Asn Ser Tyr Pro Tyr Thr 15 <210> 31 <211> 5 <212> PRT
'<213> Mus sp. <400> 31 Asn Phe Gy Met Hgs 15 <210> 32 <211> 17 <212> PRT

<213> Mus sp.
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 1D NOS: 31, 32, and 33, and wherein said
light chain comprises three sequential complementarity-determining regions
5 having amino acid sequences represented by SEQ ID NOS: 34, 35, and 306.

-35) An antibody or epitope-binding fragment thereof according fo claim 34,
charaterized in that said antibody or epitope-binding fragment thereof comprises a
light chain varlable region having an amino acid sequence consisting of SEQ 1D
NO: 48.

10  36) An antbody or epitope-binding fragment thereof according to claim 34,
charaterized in that said antibody or epitope-binding fragment thereof comprises a
heavy chain variable region having an amine acid sequence consisting of SEQ D
NO: 60.

37) An antbody or epitope-binding fragment thereof according to claim 16,
15 characterized in that said antibody or epitope-binding fragment thereof is
produced by a hybridoma cell line selected from the group of hybridoma cell lines
deposited at the American Type Culture Collection (10801 University Bld,
Manassas, VA, 20110-2209, USA), on June 21, 2006, under the deposit numbers

PTA-7667, PTA-7669, PTA-7670, PTA-7666, PTA-7668, and PTA-7671.

20 38) An antibody or epitope-binding fragment thereof according fo claim 16,
characterized in that said antibody or epitope-binding fragment thereof comprises
at least one human constant region.

39) An antibody or epitope-binding fragment thereof according to claim 38,
characterized In that said constant region is the human lgG1/lgKappa constant
25 region.

40) An antibody or epitope-binding fragment thereof according fo claim 186,
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
30 according to claim 40, characterized in fthat said humanized or resurfaced
antibody or epitope-binding fragment thereof comprises at least one heavy chain



<400> 32 FR2006- 043. ST25. t xt Tyr Ile Arg ser Ay Ser Ay Thr Ile Tyr Tyr
Ser Asp Thr val Lys 151015 Ay <210> 33 <211> 11 <212> PRT <213> Mus sp.
<400> 33 ser Tyr Tyr Asp Phe Gy Ala Trp Phe Ala Tyr 1510 <210> 34 <211> 11
<212> PRT <213> nus sp. <400>.34 Lys Ala Ser Gn Asn Val dy Thr Asn Val
Alla 1510 <210> 35 <211> 7 <212> PRT <21 Mis sp. <400> 35 ser Ala Ser Ser
Arg Tyr Ser 15 <210> 36 <211> 9 <212> P <213> Mus sp.

and at least one light chaln, wheréin said heavy chain comprises three sequential

* complementarity-determining regions having amino acid sequences represented

by SEG ID NOS: 1, 2, and 3, and wherein said light chain comprises three

sequential complementarity-determining regions having amino acid sequences

5 represented by SEQ ID NOS: 4, 5, and 6.

42) A humanized or resurfaced antibody or epitope-binding fragment thereof
according fo claim 40, characterized in that said humanized or resurfaced
antibody or epitope-binding fragment thereof comprises at least one heavy chain
and at Jeast one light chain, wherein said heavy chain comprises three sequential

10 complementarity-determining regions having amino acid sequences represented
by SEQ 1D NOS: 7, 8, and 9, and wherein said light chain comprises three
sequential complementarity-etermining 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

15 according to claim 40, characterized in that said humanized or resurfaced

antibody or epitope-binding fragment theréof 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

20 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

25 region having an amino acid sequence represented by SEQ 1D 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:

30 62 and 64.

46) A humanized or resurfaced antbody or epitope-binding fragment thereof
according to claim 40, characterlzed in that said humanized or resurfaced



<400> 36 G n Gn Tyr Asn Ser Tyr Pro Leu Thr 15 <210> 37 <211> 336 <212>
DNA <213> Mus sp. <220> <221> CDS <222> (1)..(336) <400> 37 aac att gtg ctg
acc caa tct cca gct tct ttg gct gtg tct ctt ggg48 Asn Ile Val Leu Thr A n
Ser Pro Ala ser Leu Ala Val Ser Leu Gy 151015 cag agg gcc acc ata tcc tgc
-aga gcc agt gaa agt gtt gag att tat96 Ggp Arg Ala Thr Ile ser Cys Arg Ala
Ser Qu ser Val' Au lle Tyr 202530 ggc aat ggt ttt atg aac tgg ttc cag cag

aaa cca gga cag cca cccl44 Ay Asn Gy Phe nmet Asn Tr gt §h§ €] neG ncl'{a}ff Pro
Gy Gn Pro Pro 3stipss ongeitopedinging feagmenkiheragt cojpiispe gt adt olp DegutBlt g

/‘TSC ECt' %CCng PaEaﬁﬁ a@!lea&%%g(ﬂ t%giggigg%reﬁ%taidmw_mammmpﬂsa fiyee skageniiah. ser
n Lou u Ser e Pro Ala agg _t. aca
gag ttc ace etc &(:’é'pgmengfﬁy r‘ﬂwwgioggaaﬁ;@aég\% %%sgﬁ%n%ge%%elﬁ Phe
Thr Lou Thr |le AspSES O RESS 19, 20, and 21, and wherein said light chain comprises three
5 sequential complementarity-determining regions having amino acid sequences
represented by SEQ ID NOS: 22, 23, and 24.

47) 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

10 and at least one light chain, wherein sald heavy chain comprises three sequential
complementarity-determining regions having amino acid sequences represented
by SEQ ID NOS: 25, 26, and 27, and wherein said light chain comprises three
sequential complementarity-determining regions having amino acid sequences
represented by SEQ 1D NOS: 28, 29, and 30.

15 48) A humanized or resurfaced anfibody or epitope-binding fragment thereof
according to claim 47, characterized in that said humanized or reswrfaced
antibody or epitope-binding fragment thereof comprises a heavy chain variable
region having an amino acid sequence represented by SEQ 1D NO: 72.

49) A humanized or resurfaced antibody or epitope-binding fragment thereof
20 according to claim 47, characterized in that said humanized or resurfaced
aniibody or epitope-binding fragment thereof comprises a fight chain variable
region having an amine acid sequence selected from the group of SEQ D NOS:
68 and 70.

50) A humanized or resurfaced antibody or epitope-binding fragment thereof

25 according to claim 40, characterized in that sald 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: 31, 32, and 33, and wherein said light chain comprises three

30 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,



cct gtg gag gct gat gat gtt gca acc tat tac tgt caa caa att aat 288 Pro Val

du
ttc
Phe

<212> PRT <213> Mus-

Leu
Ser
Ely
Ile
I'le
Ile
Arg

Al a Asp Asp Val
acg ttc ggc tcg
Gy ser Ay Thr

Al a-Val Ser Lou
Val Qu Ile Tyr

Ala Thr Tyr Tyr Cys Gn A n Ile ASn 859095 gag gat cca
ggg aca aag ttg gaa ata aaa egg336 G u Asp Pro Phe Thr
Lys Leu G.u Ile Lys Arg 100105110 <210> 38 <211> 112
sp. <400> 38-Asn Ile Val Leu Thr Gn Set' Pro Ala Ser
Ely 151015 G n Arg Agg Thr Ile Ser Cys -Arg Ala Ser GQu
202530 Ely Asn Ely Phe Met Asn Trp Phe Gn Gn Lys Pro

Gn Pro Pro 354045 Lys, Le IleT Ely
bro Al & 5osscemeipratt it e eadbBag ¥ ebloe Aot fteotia e FaE iy
Asp 65707580 Faby Fati')2@r &v fegmetp Asp Val Ala Thr Tyr Tyr cys G n Gn
Asn. 859095 A u Asp Pro Phe Thr Phe Ely ser Gy Thr Lys LeuwQu lle Lys

100105110557 0oyt Lamdig Al 20284 9 imere s>

according to any of claims 1 to 51 lmked toa cytotoxuc agent.

‘5 ° 53) The conjugate of claim 52, characterized in that said cytotoxic agent is selected
’ from the grcup consistmg of a maytansinoid, a small drug, a tomaymycin
derivative, & leptomycm denvatwe a prodrug, a taxcud CC-1065 and a CC-1065

analog.

54) The conjugate of claim 53 charactenzed in that said cytotoxlc agent is the
10 maytansine DM1 of formula :

- 15

55) The conjugate of claim 53, characterized in that sald cytotoxic agent is the
maytansine DM4 of formula :

20

U S

MeO

MeQ

25 56) The conjugate of claim 53, -characterized in that said cytotoxic agent is a

RECTIFIED SHEE'I_' (RULE 91) ISA/EP



<222> (1)..(336) <400> 39 gac att gta ctg ace caa tct cca get tct ttg gct
gtg tct cta ggg48 Asp Ile Val Lou Thr Gn Ser Pro Ala Ser Leu Ala Val Ser
Leu dy 151015 cag agg gee ace ata tee tgc aga gee agt gag agt gtt gct an
tat96 A n Arg Ala Thr Ile Ser-Cys Arg Ala ser Qu ser Val Ala Ile Tyr

202530-ggc aat agt ttt ctg aaa tgg ttc gfg cag aaa ccg gga cag cca cccl44
Ely Asn Ser Phe Leu Lys Trp Phe Gn GnLys Pro Ely Gn Pro Pro 354045 aaa
etc etc ate tat cgt gca tee aac etac%aa tct ggg at,e_cctf. geel92 Lys LQU Leu
Ile Tyr Arg Al a temayfyoindetvativesslestedEam fegrafngronpigiing or .

FR2006- 043. sT25. t xt 505560 agg ttc agt ggc agt ggg tct ggg aca gac ttc acc
ctc acc att aat 24Q é\{[g’yglgﬁzeﬁgaiyﬁsyne"‘mer@oxy)pﬁs[(S}@tetfﬂﬁE)—)didwePﬁme “Leu Thr

Il e Asn 65707580 c¢ t a C at t t at LAC tgt cag caa

att aat 288 Pro VaI1’%3331%:1"%5‘%!‘80%3’03@&&'@{%%éiiiQggﬁeﬁﬁgg&(} nGnlle Asn
859095 gag gat ccg tac acg ttc gga ggg ggg acc aag _ct aa a ¢gg336
Gu Asp Pro Tyr .Tm,a’Ftﬁméﬁnqu{H,@«b&ﬂzwéﬂMbis%yﬂg‘ihwéue@/)}blSﬂt@?‘%ﬂ‘%&‘aﬁ%ﬁ 05110

<210> 40 ¢ methoxy-1 ,2,3,11a.tetrahydro-ﬁH-pyrrolo[z,1-c][‘i,4]benzodiazepin—5-one]

+« 8,81 ,5—pentanediyibis(oxy)]—bis[(S)—-2—eth-(E)—yIidene-7-methoxy-1 2,3, 11a-
tetrahydro-5H-pyrrolo[2, 1-ci[1 Abenzodiazepin-5-one]

« 8,81 ,4—butanediy]bis(oxy)]—bis[(S }-2-eth-(E)-ylidene-7-methoxy-1 2,3, 11a-
tetrahydro-SH-pyrrolo[z,1~c][1,4]benzodiazepin-5-one1

10 o 8,8’-[3-methyl-1,5—pentanedinbis(oxy)]—bis[(S)—zueth—(E)-ylidene—?—methoxy-
1,2,3,11a-tetrahydro-5H-pyrrolo{2,1-c][1 4lbenzodiazepin-5-one}

» 8,8’-[2,6-pyridinediylbis(oxy)]—bis[(S)—2—eth-(E)—ylidene—T-methoxy-1 .2,3,11a-
tefrahydro-5H-pyrrolo[2,1-¢]{1 Albenzodiazepin-5-one]

® 8,8’—[4—(3~tert-butoxycarbonylaminopropyloxy)-z,G—pyridinediylbis-
15 (methyIeneoxy)]-bis[(S)—2—eth~(E)-ylidene—?—methoxy—'l ,2,3,11a-tetrahydro-6H-
pyrrolof2, 1-c][1,4lbenzodiazepin-5-one]

o 8,8’—[5-(3-aminopropyloxy)~1,S-benzenediy!bis(methyleneoxy)]—bis[(S)—Z—eth-(E)—
ylidene-7-methoxy-1,2,3,11a-tetrahyd ro-5H-pyrrolof2,1-c][1,4]benzadiazepin-5-
one]

20 ° 8,8’~[5—(N—methyl—3~tert-butoxycarbonyiaminopropyl)—1 ,3-benzenediylbis-
(methyleneoxy)]—bis[(S)-z-eth—(E)—ylidene-?—methoxy—1 ,2,3,11a-tetrahydro-5H-
pyrrolof2,1-c][1,4lbenzodiazepin-§-onej

. 8,8’-{5~[3-(4~methyl—4-methyldisuIfanyi—pentanoyiamino)prop;doxy]-“i 3=
benzenediylbis(methy!eneoxy)}-bis[(S)-2—eth—(E)—ylidene—?—methoxy—1 2,3, 11a-
25 tetrahydro-5H-pyrrolo[2,1-cl[1,4jbenzodiazepin-5-one]

° 8,8’-[5~acetylthiomethyl-‘l,3-benzenediylbis(methyleneoxy)]—bis[(S)—2—
methylene-7-methoxy-1,2,3,11a-tetrahydro-5t-pyrrolof2,1-
c][1,4]benzodiazepin-5-one]



Al a
ser
Lys
ser
Leu
Adn
Ile

Thr

<211> 112 <212> PRT <213> Mus sp. <400> 40 Asp Ile Val Leu Thr G n ser Pro

ser Leu Ala Val Ser Leu 3y 151015 G n Arg Ala Thr 1le ser cys Arg Ala
Gu ser Val Ala Ile Tyr 202530 Gy Asn ser Phe Leu Lys Trp Phe Gn Gn
pro Gy Gn Pro Pro 354045 Lys -Leu-Leu Ile Tyr Arg Ala ser Asn Leu GQu
Gy Ille Pro Ala 505560 Arg Phe Ser g ser dy ser Ay Thr Asp Phe Thr
Thr Ile Asn 65707580 Pro Val Qu Al a Asp Asp vaI Ala Thr Tyr Tyr Cys -
Gn lle Asn 859095 A u Asp Pro Tyr Thr Phe d }1’/

r L Leu Gu
Lys Arg 10010%cl@- @ omothiler@ T meli8Ry-5<oxed:3, mteiff %‘Eﬁﬂé’ygﬁ'c’&s&zw

<221> CDS <222> (1 g&?)ﬁg" d@%&p 843*?/)%?& I\g{ LarBhBicabld igebutglagterct cac aaa ttc

atg tcc aca tca gt
ser Val

Ala @n Ser H's Lys Phe net ser
- 8,8'-[3-(2-acetylthioethyl)-1,5- pentanediylms(oxy)]-bis[(8) -2-methylene-7-
methoxy-1,2,3, 11a-tetrahydro-5H-pyrrolo[2,1 -cJi1 ,Albenzodiazepin-5-one]

5 o 8,8’-[5-(N-4~mercapto—4,4—dimethylbutanoyl)amino-‘j 3"
benzenediylbis(methy!eneoxy)}—bis[7~methoxy—2—methylene-1 ,2,3,11a~
tetrahydro-5H-pyrroiof2,1-cli Apenzodiazepin-5-onej

. 8,8’-[5-(N-4-methyldithi0-4,4—dimethylbutanoy1)—amino-1 3
benzenediylbis(methyieneoxy)]-bis[?—methoxy-z-methylene-1 2,3, 11a-
10 tetrahydro-5H-pyrrolof2,1-¢iit ,Albenzodiazepin-5-one]

»  8,8-[5-(N-methyl-N-(2-mercapto-2, o-dimethylethyl)amino-1,3-
benzenedlyl(methy]eneoxy)]—b:s[?—methoxy~2—methylene~1 2.3,11a-tetrahydro-
5H-pyrrofo[2,1-¢i[1 ,4lpenzodlazepin-5-one]

o 8,8-[5-(N-methyl-N- (2 -methyldithio-2, 2-dimethylethyljamino-1,3-
15 benzenedM(methyleneoxy)]—bts[?—methoxy—z-methylene—1 2 3,11a-tetrahydro-
5H-pyrrolo[2,1-c][1,4]benzod1azepm-5~one}

o 8,8-[(4-(2-(4-mercapto-4-methyl)- pentanam|do~ethoxy)-pyr:d|n-2 B-dimethyl)-
dioxy]-bis[(S)-2-eth-(E)- -ylidene-7-dimethoxy-1,2,3, 11a-tetrahydro-pyrrolof2,1-
c][1,4]benzodiazepin-5-one]

20 o 8,8’-[(1-(2-(4-methy|—4a-methyidisulfanyl)-pentanamido-ethoxy)-benzene~3,5-
dimethyi )-dioxy]—bis[(S)—Z—eth—(E)-ylidene-?—dimethoxy—'l ,2,3,11a-tetrahydro-
pyrrolo[2,1-c]f1 Alpenzodiazepin-5-one]

. 8,8’-[(4-(3-(4—methyl~4—methytdisuEfanyl)-pentanamido—propoxy)-pyridin-2,6-
dimethyf)—dioxy].-bis[(s)—z-eth—(E)-ylidene-?—dimethoxy—1 ,2,3,11a-tetrahydro-
25 pyrrolof2,1-ci{1,41 benzod jazepin-5-one]

o 8,8’-[(4-(4~(4—methyl—4—methyld!sulfanyl)-pentanamido—butoxy)-pyridin-2,6~
dimethyl)-dioxy]-bis[(S)-2~eth-(E)-y!idene—?‘-dimethoxy—'l ,2,3,11a-tetrahydro-
pyrrolo[2,1-c]{1 JAjbenzodiazepin-5-onej

e 8,8'-[(4—(3—[4~(¢methyl—4—methyldisulfanyl—pentanoyl)-piperazin—1—yi]—propyl)—



151015 gac agg gtc agc atc acc tgc aag gcc agt cag gat gtg agt act gtt96
Val

tat

Asp
gcc
Tyr
t at
Tyr
agt
Ser
ctg
val
acc
Arg

Arg
tgg
G n

Ccgg
I'le

gga
Ay
gca

G

n

tat

a

y

tct
Thr

gt

t

Tyr Tyr

aa

ct

5

10

15
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ser Ile Thr cys Lys Ala Ser G n Asp Val ser Thr Val 202530 gtg
caa cag aaa cca gga caa tct cct aaa cga ctg anl44 Val Ala Trp
Lys Pro Gy Gn ser-pro-Lys Arg Leu Ile 354045 tac tcg gca tcc
att gga gtc cct gat cgc ttc,@gt ggcl92 Tyr ser Ala Ser Tyr Arg
Val Pro Asp Arg Phe Thr Ay 5560 Page 8 pR2006-043.sT25.txt

ggg acg gat ttc act ttc acc atc agc .agt gt gGt _ser Ay
Asp PhwriiﬂnF2,i’PId@W)—diqwl'%ﬁ)%h@ryllggﬁ"%fj%ﬁ@g’%3!?85(2314%aa gac

tat t Qe 81581 Ababzodakepheb-onely tac288 G u Asp Leu Ala
Ccys Gat%tr%%ﬁ I—ﬁgrd%;r sgr ro Pro Tyr 859095 acg ttc gga ggg ggg

g g gaa ata_paa c 24 Thr, Phe 2 k-1~ -1l e Lys
100105 <210 4%8a@t@%@@?ﬂ@%ﬁﬂ%&’?ﬁi@°§%4oo> ?igf%‘a),ll le Val
Met Ala @ n Ser Hi perlzgfie-BfedimethylBdioxyHisi(Sk2-etfE)-gidpne-7-dimethoxy-1.2,5,

a-

tetrahydro-pyrrolo[2, 1-cji1 Albenzodiazepin-5-one]

o 8,8'-[(4-(2—{2—[2—(4—methyl—4—methyldisquanyl—pentanoylamino)—ethoxy]-ethoxy}—
ethoxy)-pyridin-z,6-dimethyI)-dioxy]-bis[{S)—Z—eth—(E)—yIidene-?—dimethoxy—
1,2,3,11a-tetrahydro-pyrrofo[2,1-c][1 Albenzodiazepin-5-one]

. 8,8’-[(1-(2-{2-[2-(2-{2—[2-(4-methylm4-methy!disulfanyl-pentanoylamino)-ethoxy]-
ethoxy}—ethoxy)-ethoxy]—ethoxy}-eihoxy)—benzene—&ﬁ-dimethyi)—dioxy]»bis[(S)—z-
eth~(E)-vlidene-7-dimethoxy-1,2,3,1 1a-tetrahydro-pyrrolof2,1-
¢l{1,4lbenzodiazepin-5-onej

e 8,8-[(1-{2-{2-2-{(4-methyi-4-m ethyldisulfanyl-pentanoylamino)—ethoxy]-ethoxy}-
eﬁwoxy)—benzene—3,5—dimethyl)~dioxy]—bis[(S)—2—eth—(E)—ylidene—?—dimethoxy—
1,2,3,11a-tetrahydro-pyrrolof2,1-c[1 Albenzodiazepin-5-onel

o 8,8’»[(4—(2—{2~[2—(2—{2—[2—(4—methyl-4—methyldisulfanyl-pentanoylamino)—ethoxy]—
ethoxy}-ethoxy)—ethoxy]-ethoxy}-ethoxy)—pyridin—z,6—dimethyl)—dioxy]-bis{(S)-Z—
eth~(E)-ylidene-7-dimethoxy-1 ,2,3,11a-tetrahydro-pyrrofof2,1-
c][1,4]benzodiazepin-5-onel

o 8,8-[(1-(2-[m ethyl-(2—methyl—2—methyidisuifanyl-propyl)—amino]—ethoxy)—
benzene-S,5-dime’thyl)~dioxy]-bis[(S)~2-eth—(E)-y1idene—7—dimethoxy—1 2,3, 11a-
tetrahydro-pyrrolof2, 1-ci{1 Albenzodiazepin-5-one]

° 8,8’—[(4-(3—[methyl—(4—methyl-4~methyldisuIfany1~pentanoyl)—amino]—propyl)-
pyridin-2,6-dim ethyI)-dioxy]-bis[(S)-z-eth-(E)—y!idene—?—dimethoxy—1 2,3,11a-
tetrahydro-pyrro[o[Z,'l—c][1,4]benzodiazepin—5~one]

. 8,8’-[(4-(3-[methyl-(2—methyl—2-methyldisuIfanyl-propyl)—amino]‘propyl)—pyi'idin-
2 6-dimethyl)-dioxy]-bisf(S)-2-eth-(E)-ylid ene-7-dimethoxy-1,2,3,11a-tetrahydro-
pyrrolof2,1-c][1 Albenzodiazepin-5-onej

8,8[(1 -(4—methyl-4—methyldisu!fanyl)—pentanamido)—benzene—S,5-dimethyi)—dioxy]—
bis[(S)-Z—eth—(E)—ylidene—?—dimethoxy—’l 2.3 11a-tetrahydro-pyrrolof2,1-



151015 Asp Arg Val Ser Ile Thr Cys Lys Ala Ser Gn Asp Val Ser Thr Val
202530 vVal Ala Trp Tyr Gn G@n Lys Pro Gy Gn ser Pro Lys Arg Leu Ile
354045 Tyr Ser Ala Ser Tyr Arg Tyr lie Gy val Pro Asp Arg Phe Thr Qvy
505560 Ser Gy Ser Ay Thr Asp--Phe Thr -Phe Thr Ile Ser Ser Val G n Al a
65707580 G u Asp Leu Ala Val Tyr Tyr QIEO%T n Gn Hs Tyr Ser Pro Pro Tyr
859095 Thr Phe Ay Gy Ay Thr Lys Leu Ile Lys Arg :100105 <210> 43
<211> 324 <212> DNA <213> mus sp. <220> <221> cDs <222> (1)..(324) <400> 43
gac att gtg atg afj¢dpapgzddetzepind-a@h ttc ttg tcc aca tca gtt ggad48 Asp lle
Val met Thr Gn Ser H s Lys Phe Leu Ser Thr ser Val @y 151015 gac agg gtc

agt atc acc t gg agqg %-ﬁug%ﬂi of A8k ab3, 0 bighratiérizad tin gihtD theAsplowig agant S2ra | | e
Thr cys Lys Ala ser N “Asp Val VaBJ_ }{w @I %m%B%ér%Qstﬁ&Bf'gcc tgg ttt caa cag
aaa cca gga caa t'eRtomydn deiyateselsclpd oM iy )

¢ (2-Methylsulfanyl-ethyl)-amid of (2E,10E,12E,1BZ,18E)-(R)—6—Hydroxy—3,5,

5 7.,9,11,15,17-heptamethyl-1 9—((2S,3S}-3—methy!-Guoxo-S,G-dihyd ro-2H-pyran-2-
yl}-8-oxo-nonadeca-2,10,12,1 6,18-pentaencic  acid (2-methylsulfanyl-ethyl)-
amid

e Bis-j{(2-mercaptoethyl}-amid of (2E, 10E,12E,16Z,18E)-(R)-6-hydroxy-3,3,7.9,
11,15,17-heptamethyl-1 9-((2S,38)-3-methyl-6-0x0-3,6-dihyd ro-2H-pyran-2-yl)-
10 8-oxo-nonadeca-2,10,12,16,18-pentaencic acid]

s (2-Mercapto-ethylyamid of (2E1 0E,12E,16Z,18E)-(R)-6-hydroxy-3,5,7.9,11,
15,17-heptamethyl-1 9-((28,38)-3-methyl-6-oxo0-3,6-d ihydro-2H-pyran-2-yi)-8-
oxo-nonadeca-2,10,12,16,18-pentaenoic acid

o (2-Methyldisulfanyl-sthyl)-amid  of (2E,10E,12E,16Z,1 8E)~(R)-6-hydroxy-
15 3,5,7,9,11,15,17-heptamethyl-1 9—((28,38)'—3-meihy1-6—oxo-3,6-dihydro—2H~
pyran-2-yl)-8-oxo-nonadeca-2, 1 0,12,16,18-pentaenoic acid

° (2—Methyl-2—methyldisulfanyl—propyl)-amid of (2E,10E,12E,16Z18E}(R)-6-
hydroxy-3,5,7,9,11,15,17-heptamethyl-1 9—((28,38)-3~methyl-ﬁ—oxo-s,ﬁ-dlhydro-
2H-pyran-2-yl)-8-oxo-nonadeca-2,10,12,16,1 8-pentaenoic acid

20 (2-Mercapto-2-methyl-propyl)-amid  of (2E,10E,12E,16Z,18E)-(R)-6-hydroxy-
3,5,7,9,11,15,17-heptamethyl-1 9-((28,38)-3-me’thy1—6~oxo-3,6-dihydro-2H—pyran—
2-y})-8-oxo-nonadeca-2,10,12,1 6,18-pentaenoic acid.

53) An antlbody 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.

25 59) A pharmaceutical composition containing an antibody or epitope-binding fragment
thereof according to any of claims 1-51, ora conjugate according fo 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.



val Ala Trp Phe G n An Lys Pro Ay Gn Ser Pro L |

ys Leu Leu Il e 354045 tat
tcg gca tcc cac cgg tac act gga gtc cct gat cgc ttc act ggcl92 Tyr ser Al a
Ser Hs Arg Tyr Thr Ay Val Pro Asp Arg Phe Thr dy 505560

FR2006- 043. ST25. t xt agt gga tct -ggg aca:
_ gat ttc act ttc acc atc atc agt gt
cag gct240 ser Ely Ser Ely Thr Asp Phe Tgg Phe Thr Ile Ile ser Val G’% Algag'

65707580 gaa gac ctg gca gtt tat tac tgt caa caa cat
t
G u Asp Leu Ala Val Tyr Tyr 9 at act act ccc acg288

s An Gn Hs T Th
ttc ggt gga g@t) dbe ma@@ggt1cgé§omg®ltgaaofc%@2¥ ﬁE?"aEWEEGEF n° E%M]E ﬁlﬁﬁ acg
Leu Asp Phe Arg /fﬁ Q rff&‘slaﬁ aﬁégéﬁétléf aﬂ&mﬂw@m@@ ﬁs«%&

igJOAZPgl val " ger ﬁ@ﬂﬁfﬁct%g}:ﬁ@ygepﬂfogv‘é f&% FREE, k3o Ror (76, 50%5%2%015
protein S, platelet-derived growth factor (PDGF) heregulln, macrophage-
5 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

10 HER?2 receptor, HERS receptor, c-MET, and other receptor tyrosine kinases.

62) The pharmaceutical composition of claim 60, 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, CDhs52, CD55, CD59, CD56,

15 cD70, CD79, CD8G, CD103, CD134, CD137, CD138, and CD152.

63) The use of an antibody or epitope-binding fragment thereof according to any of
claims 1-61, or a conjugate according to any of claims 52-57, to make a
medicament to treat cancer or autoimmune disease.

64) The use of claim 63, characierized in that said cancer is selected from the group
20 consisting of carcinoma, including that of the bladder, breast, colon, kidney, liver,
lung, ovary, pancreas, stomach, cetvix, 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
25 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.

30 65) The use of claim 63, charactetized in that said cancer is hematopoietic tumors of
lymphoid lineage, including leukemia, non-Hodgkin's fymphoma, acute
lymphocytic leukemia, acute lymphoblastic teukemia, B-cell lymphoma, T-cell
lymphorna, Burkiti's lymphoma, Hodgkin's lymphoma, hairy cell leukemia, mulliple



Val
Ser

Ala Trp Phe Gn Gn Lys Pro Ely Gn ser pro Lys Leu Leu |le 354045 Tyr

Hs Arg Tyr Thr Ely Val Pro Asp Arg Phe Thr Ely 505560 Ser El
Ser Ely Thr Asp Phe Thr Phe Thr Ile Ile ser Val Gn A a 65707580 G u Asp Y

Al a Ser

Leu Al a Val
Ely Ely Thr

cag
Hi s
gcc
Gn
cct
Leu
aca

tct cac’
Lys Phe
agt cag
Val Val

aaa cta
Leu Ile
ggcl92
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15
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Tyr. Tyr Cys G n G-n-Hi-s Tyr-Thr Thr Pro Thr 859095 Thr Phe Ely
Lys Leu Asp Phe Arg Arg 100]1(65 <210> 45 <211> 324 <212> DNA
<213> mus sp. <220> <221> cos <222> (1)..(324) <400> 45 gac act gtg atg acc

aaa ttc ata tcc aca tca gtt gga48 Asp_ Thr. Val r_ i ser
|| e seyeiohi, Seonivalymphecyls 1@%@“@% hgrgatoaql%ticaé%n'}%%cgg é}‘lﬁdﬂi

c aag

gtt Qi\rga%?;ing%gggg%a@ As® ANréhiyy ahyeliid {édkemBisr ang sPromyeIaqydc Ser

Ely s

0 gta gcc tgg tat caa cag aaa cca ggg caa tct

g%goig‘ukéﬁm&awal Ala Trp Tyr Gn Gn Lys Pro Ay Gn Ser Pro Lys
ac tgg gca tcc acc cgg cac act a gt
ag L a?u?omn% ¢ cctogal 6gg ttce

66) The use of claim 63, characterized in that sai

67)

68)

69)

70)

une or i

disease is selected from the group consisting of systemic lupus erythematosus,
rheumatoid arthritis, multiple sclerosis, Crohn's diasease, ulceraiive colitls,
gastritis, Hashimoto’s thyroiditis, ankylosing spondylitis, hepatitis C-associated
cryoglobulinemic  vasculitis, chronic focal encephalifis, bullous pemphigoid,
hemophilia A, membranoproliferative glomerulnephitis, Sjogren’'s syndrome, adult
and juvenile dermatomyositis, adult polymyositis, chronic urticaria, primary biliary
cirthosis, idiopathic thrombocytopenic purpura, neuromyelitis optica, Graves’
dysthyroid disease, bullous pemphigoid, membranoproliferative
gloneruionephyitis, Churg- Strauss syndrome, and asthma.

The use according to claim 3, 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), heragulin, macrophage-stimulating protein (MSP) or vascular endothelial
growth factor (VEGF), or an antagonist of a receptor for epidermal-growth factor
(EGF), fibrobiast-growth factor (FGF), hepatocyte growth factor (HGF), tissue
factor (TF), protein C, protein S, platelst-detived growth factor (PDGF), heregulin,
macrophage-stimulating protein (MSP), or vascular endothelial growth factor
(VEGF), including HER2 receptor, HER3 receptor, ¢-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 comptising CD3, CD14, CcD19, CD20, CD22, CD25, CD2§, CD30, CD33,
CD36, CD40, CD44, CD52, CD&5, CD59, CD56, CcD70, CD79, CDh80, CD103,
CD134, CD137, CD138, and CD152.

A method of diagnosing a cancer in a subject known to or suspected 1o have a
cancer, said method comprising:



Tyr Trp Ala Ser Thr Arg Hi s Thr @
_ y Val Pro Asp Arg Phe Thr E -
_g%goggt oggg;}gg ?ai _tStc Ert ctc acc art agc aat gtg cag tct 240yP551825(138 aot
_ - : Ctx er y Ser Ely Thr Asp Phe Thr Leu Thr 11
G n Ser 65707580 gaa gac ttg-gca- r Scage ot
( . gat tat ttc tgt tag caa tat aac agc t
ccg tac288 G u Asp Lai Ala Asp Tyr Phe Gn d o
n Tyr Asn ser Tyr P \
- 859095 acg ttc gga ggg ggg act aag ctg gag ata aaa cgg324 Thr Phg El ;/OEBr

Gy Thr Lys Leu Qu Ile Lys Ar g@m@z
g 100105 <210> <211 : i
\I\;gls Elo.y ig(l)gi;gs Aa)E\ Reontadting (velis Phrsald patissf "\f}ﬂ?‘sa‘lfé‘ﬁ‘ﬁ#gég?f éasere Thr séfb
r a
val By o1l Alg Al gr#@rene %regé‘ccyaing%’ﬁlaimesl-m,a ser Gn Val val Ay Ser

354045 n Lys pro Ely G n ser Pro Lys Leu Leu Ile
by Measuring the binding of said antibody of epitope-binding fragment
thereof to said cells, and

5 c) comparing the expression in part (b) with that of a normal reference
subject or standard. '

71) 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, Kidnay,
liver, lung, ovary, pancreas, stomach, cervix, thyroid and skin; including

10 squamous cell carcinoma,; tumots of mesenchymal origin, including fibrosarcoma
and rhabdomyoscarcoma; other turnors, 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,

16 rhabdomyoscarama, and osteosarcoma; and other fumors, including melanoma,
xeroderma pigmentosum, keratoactanthoma, seminoma, thyroid follicuiar cancer
and teratocarcinoma.

72) The method of claim 70, wherein said cancer is hematopoietic tumors of lymphoid
lineage, including leukemia, non-Hodgkin's lymphoma, acute lymphocytic
20 leukemia, acute lymphobilasiic leukemia, B-cell lymphoma, T-cefl lymphoma,
Burkitt's lymphoma, Hodgkin's tymphoma, hairy cell leukemia, multiple myeloma,
chronic lymphocytic leukemia; hematopoietic tumors of myeloid lineage, including

acute and chronic myeloid leukemias and promyelocytic leukemia.

73} The method of claim 70, characterlzed in that the said cells are In frozen or fixed
25 tissue or cells from said patient.

74) A polynucleofide encoding a polypeptide selected from the group consisting of
SEQ ID NOS: 1, 2, 3,4, 5,6,7,8,9, 10,11, 12, 13, 14, 15, 16, 17, 18, 18, 20, 21,
20 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 35, 34, 35, 36, 38, 40, 42, 44, 46, 48,
50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, and 72.

30 75) A polynucleofide accroding io claim 74, characterized in that said polynucleotide
has a sequence sharing at least 80 % homology with a polynucleotide selected



Tyr Trp Ala Ser Thr Arg HHS Thr Gy val Pro Asp Arg Phe Thr Ay 505560 Ser
Ely Ser Ely Thr Asp Phe Thr Leu Thr Ile ser Asn Val G n Ser 65707580 G u
Asp Leu ‘Ala Asp Tyr Phe cys A n Gn Tyr Asn Ser Tyr Pro Tyr 859095 Thr Phe
Gy Ely Ely Thr Lys Leu GQu Il€e Lys Arg 100105 <210> 47 <211> 324 <212> DNA
<213> nmus sp. <220> <221> CDs <222> (1).106324) <400> 47 gac att gtg atg act
tag tct caa aaa ttc atg tcc aca tca gta ggad48 Asp Ile vVal Met Thr G n Ser
G n Lys phe ne | ¢ skeyl 10Us, ADG7 04T, 54C83,158C aag
gcc agt tag aat Sﬂ%Fn %thra@tco}@%tglgoxs %ﬁog@Sg?mvg Tﬁ q’g/i Lys Al a ser
G n Asn Val Ely 'ﬁ?r5gk§ﬂ 68 8537, @Qtangc?é tgg tat caa cac aaa cca gga caa tcc
cct aaa ata atg attl1l44 val Ala Trp Tyr G n Hs Lys Pro Ely Gn Ser Pro Lys
Ile Met |l e 398P4brebahbihad vaear doaprising acgdekacidafanygfalaine74et 7Hat cge ttc
aca ggcl92 Tyr ser Ala Ser Ser Arg Tyr Ser Ely Val Pro Asp Arg Phe Thr Ely

505560 77) A host cell comprising a vector of claim 76.



agt gga tct ggg aca ctt ttc_act ctc acc atc aac aat gtg cag tct240 Ser Ely
ser Ely Thr Leu Phe Thr Leu Thr Ile Asn Asn Val dn ser
FR2006- 043. sT25. t xt 65707580 gaa gac ttg gca gag tat ttc tgt cag caa tat
aac agc tat cct ctc288 A u Asp keoosN@m3@EmsTwe Phe Cys G n G n Tyr Asn Ser
Tyr Pro Leu 859095 acgSEQUENGgEISTENG ggg aca aag ttg gaa ata aaa cgg324 Thr
Phe1{d.Y aQbrf3ayenizs LYys Leu Gu Ile Lys Arg 100105 <210> 48 <211> 108 <212>
PRT <213> Mus sp. <400> 48 Asp Ile Val met Thr Gn Ser G n Lys Phe net ser
Thr‘lszr NPNEL ENYI-C53%) PYTIROPTES HOR/AHE SBEATUENT PRrCABGER Lys Ala Ser G n Asn Val
G v AShg 84530 Val Ala Trp Tyr Gn His Lys Pro Gy Gn ser Pro Lys Ile
Met |le 354045 Tyr Ser Ala Ser Ser Arg Tyr ser Gy val Pro Asp Arg Phe Thr
d 7185580 ser Ay Ser Ay Thr Leu Phe Thr Leu Thr Ile AS/1 Asn Val G n Ser
65 207058 ChaEh e tASHers®sh Al A u Tyr Phe cys Gn G n Tyr Asn ser Tyr Pro Leu
859095

<210> 1

<211> 5

<212> PRT
<213> Mus sp.

<400> 1
ser Tyr Gly Met Asn
1 5

<210> 2
<211> 17
<212> PRT
<213> Mus sp.

<400> 2 _
Irp Ile Asn Thr }'yr' Thr Gly Glu Pro ':ll‘gr' Tyr Ala Asp Asp Phe Lys
15

Gly

<210> 3
<211> 5§
<212> PRT
<213> Mus sp.

<400> 3
?rg Gly Phe Ala gyr

<210> 4
<211> 15
<212> PRT
<213> Mus sp.

<400> 4
Arg Ala ser Glu Ser val Glu Ile Tyr Gly Asn Gly Phe Met Asn
1 5 10 15

<210> 5
<211> 7
<212> PRT
<213> Mus sp.

<400> 5
irg Ala Ser Asn %eu Glu Ser

<210> 6
<211> 9
<212> PRT
<213> Mus sp.

Page 1



Thr Phe Gy .Ser Ay Thr Lys Leu Qu Ile Lys Arg 100105 <210> 49 <211> 342
<212> DNA <213> Mus sp. <220> <221> CDS <222> (1)..(342) <400> 49 cag atc
cag ttg gtg cag tct gga cct gag ctg aag aag cct gga gag48 Gn Ile Gn Leu
Val Gn Ser Gy Pro Qu Leu LysFkymer43.825.6ltu 151015 aca gtc aag atc tcc
tgé4g§g ﬁct tct ggg tat acc ctc aca agc tac96 Thr Val Lys Ile ser Cys Lys
A Z1aeiIinQE Abrr cThhhsg-$¥o BRE P8 Tyr 202530 gga atg aac tgg gtg aag cag gct
ccd gga aag ggtstta aag tgg atgl4d4d Ay net Asn Trp Val Lys Gn Ala Pro Gy
Lys Gy Leu Lys Trp net 354045 ggc tgg ata aac acc tac act gga gaa cca aca
tatomt pat gac ttt192 Gy Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Al a
Asx2 Phe 505560 aag gga cgt ttt gcc ttc tct ttg gaa acc tct gcc agc act
gc@2 22 Lys Ay Arg Phe Ala Phe Ser Leu Gu Thr Ser Ala Ser Thr Ala Phe
6576 80 FR2006-043.ST25.txt ttg cag atc aac aac ctc aaa aat gag gac acg
get<48ra Tat ttc tgt288

Asn Ser Gly Met Asn
1 5

<210> 8
<21l> 17
<212> PRT
<213> Mus sp.

<400> 8
{rp Ile Asn Thr ;yr Thr Gly Glu Pro {gr Tyr Ala Asp Asp ige Lys

Gly

<210> 9
<211> 5
<212> PRT
<213> Mus sp.

<400> 9
Arg Gly Phe val Tyr
1 5

<210> 10
<211> 15
<212> PRT
<213> Mus sp.

<400> 10

Arg Ala ser Glu Ser val Ala Ile Tyr Gly Asn Ser Phe Leu Lys
1 5 10 15

<210> 11
<211> 7
<212> PRT
<213> Mus sp.

<400> 11
érg Ala Ser Asn %eu Glu Ser

<210> 12
<211> 9
<212> PRT
<213> Mus sp.
<400> 12

g]n Gln Ile Asn §1u Asp Pro Tyr Thr

Page 2



Lea Gn Ile Asn Asn Lea Lys Asn Qu Asp Thr Ala Thr Tyr
ggg ttt gct tac tgg ggc caa ggg act ctg gtc act gtc336 Val
Ala Tyr Trp Ay Gn dy Thr

10> 50 <211> 114 <212FREE-0431Sr25Miet sp.
er Ay pro GQu Leu

aga cgc
Gy Phe
ser a
<2
\ﬂ3|<2 1;5

cy s<2IL%'>s

GI 3&4@>u
d

PRl ser Ay
Biosety Lys
pso Thr Tyr
Ser Al a Ser

Tyr Thr
Ay Lea
Al a Asp
Thr Al a

Phe Cys 859095 gta
Arg Arg
100105110 tct gca342
<400> 50 Gn Ile Gn Leu
Lys Lys Pro Ay du 151015 Thr Val Lys Ile Ser
Leu Thr Ser Tyr 202530 Gy Met Asn Trp Val Lys
Lys Trp Met 354045 Gy Trp Ile Asn Thr Tyr Thr
Asp Phe 505560 Lys Gy Arg Phe Ala Phe Ser Leu
Phe 65707580 Lea G n Ile Asn Asn Leu Lys Asn

Lea Val Thr Val

<210>
<211>
<2172>
<213>

<400>

G QAT TP g,
G n dy Thr

Cys 859095 val Arg Arg Ay Phe Ala Tyr Trp Ay

Tyr Phe
100105110 Ser Al a <210> 51

Lea VaI Thr Val
14

17

PRT

Mus sp.

14

Ihr Ile Tyr Pro §1y Asp Gly Asp Thr ggy Tyr Ala Gln Lys phe Lys
_ 15

Gly

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

<400>

15

il

PRT
Mus sp.

15

g1y ASp Tyr Tyr §1y Ser Asn Ser Leu Asp Tyr
10

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

<400>

16

11

PRT
Mus sp.

16

Lys Ala Ser GIn Asp val ser Thr val val Ala
1 5 10

<210>
<211>
<212
<213>

<400

17

7

PRT
Mus sp.

17

ier Ala ser Tyr ?rg Tyr Ile

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

<400>

18

a

PRT
Mus sp.

18

§1n Gln His Tyr ger Pro Pro Tyr Thr

<210>
<211>
<212>
<213

<400

198

5

PRT
Mus sp.
19
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<211> 342 <212> DNA
cag atc cag ttg gtg
Adn Lea Val dn Ser
atc tcc tgc aag gct

Oy il YserMtd BEF A Y

cad get
-Pro Ay

gat29@C

t at<2il=c
<212

<213>
<400>

cca ggasaag
Lys Ay Lea
phc Pro Thr

Thr T
tor Thr Tor
Mus sp.

20

<213> mus sp.

cag
Gy
tct
Tyr
ggt
Lys
Tyr
Phe

<220> <221> cDs <222> (1)..(342) <400> 51
tct gga cct gag ctg aag aag cct gga gag48 Gn lle
Pro Qu Leu Lys Lys Pro Ay G u-151015 aca gtc aag
ggg tat Fa2@6r043.ac%.wac tct 96 Thr val Lys |le Ser
Thr Phe Thr Asn Ser 202530 gga atg aac tgg gtg aag
tta aag tgg atgl44 Gy Met Asn Trp Va
Trp Met 354045 FR2006-043.sT25.txt ccg aca tat get
Ala Asp Asp Pile 60 tct gcc tat Ser Ala Tyr 80 aca
Cys 95 ctg gta act gtc Leu Val Thr val 110

Lys Gn Ala

Arg Ile Tyr Pro Gly Asp Gly Asp Ile Tle Tyr Asn Gly Asn Phe Arg
1 5 10 15

Asp

<210>
<211
<212
<213>

<400>

21

10

PRT

Mus sp.

21

Trp Gly Thr phe Thr Pro ser phe As r
1 5 "

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

<400

22

il

PRT

MUs sp.

22

Lys Ala ser GIn Asp val val Thr Ala val Ala
i 5 10

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

<400>

ier Ala ser His ?rg Tyr Thr

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

<400>

23

7

PRT

Mus sp.

23

24

9

PRT

Mus sp.

24

g1n Gin His Tyr ghr Thr Pro Thr Thr

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

<400>

25

5

PRT
Mus sp.

25

Ser Tyr Thr Leu Ser
1 5

<210> 26
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<210> 52 <211> 114 <212> PRT <213> Mus sp. <400> 52 Gn Ile.Gn Leu Val 15
Gn Ser Ay Pro Qu Leu Lys 10 Lys Pro Ay Qu 15 Thr Val Lys Ile Ser cys
Lys Ala ser Ay Tyr Thr Pile Thr Asn Ser 202530 Gy met -Asn Trp Val Lys Gn
Ala<2%>o y Lys Gy Leu Lys Trp FReQ06364BQ4%5Cky: Trp Ile Asn Thr Tyr Thr Ay
G w50 Tyr Ala Asp Asp Phe 505560 Lys Gy Arg Pile Ala Pile Ser Leu
G k2T mex sl a Ser Ser Ala Tyr 65707580 Leu G n Ile Ser Asn Leu Lys Asn
€] Q4@@p é?r Ala Thr Tyr Pile Cys 859095 Ala Arg Arg Ay Pile Val Tyr Trp
Ay n y Thr Leu Val Thr Val 100105110 ser Ala <210> <211> <212> <213>

Thr Ile Ser ITe Gly Gly Arg Tyr Thr Tyr Tyr Pro Asp Ser val Glu
i 5 10 15
Gly

<210> 27
<211> 8
<212> PRT
<213> Mus sp.

<400> 27
Qsp Phe Asn Gly Eyr Ser Asp rhe

<210> 28
<211> 11
<212> PRT
<213> Mus sp.

<400> 28
Lys Ala Ser Gln val val Gly ser Ala val Ala
1 5 10

<210> 29
<211 7
<212> PRT
<213> Mus sp.

<400> 29
Irp Ala ser Thr Arg Mis Thr
5

<210> 30
<211> 9
<212> PRT
<213> Mus sp.

<400> 30
gjn Gln Tyr Asn ger Tyr Pro Tyr Tthr

<210> 31
<211> 5§
<212> PRT
<213> Mus sp.

<400> 31
Asn Phe Gly Met His
1 5

<210> 32
<211> 17
<212 PRT
<213> Mus sp.

<400> 32
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<220> <2
Ser Va
Tr?YWﬂﬁe

21> <222>

Lys Leu Ser Cys Lys Ala ser Ay Tyr Thr
gta aaa cagy %g CCt FRIIB6CHG . 905 .64t gag tgg attl1l44
ahy IGenTYG Tyriser &p Thr yall |1ys354045 ggg

19 d®92 @y Thr

1A78

F(Er'nGlé(r §eme

53 360 DNA MuS sp. CDS (1)-(360)

gga gat ggt gat act ggg tacgct cag aag tt

Asp. Ay Asp Thr Ay Tyr Ala G n Lys Phe 505560 aag ggc aag gcc
aaa tcc tcc aaa aca gtc tac240 Lys Gy Lys Ala Thr
Lys Thr Val

gc§¥at
Lys ser

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

<400>
Ser Tyr
1

<210>
<211>
<212>
<213

<400>
Lys Ala
1

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

<400>

Ser

33
11
PRT

Mus sp.

33
Tyr Asp Ehe

34
il
PRT
Mus sp.

34

Ser Glh Asn
5

33
7

PRT
Mus sp.

35

ier Ala Ser Ser Arg
5

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

<400>
Gin Gin
1

<210>
<211
<212>
<213>

<220>
<221>
<222>

<400>
aac att
?sn Ile

cag agg
GIn Arg

g?c aat
Gly Asn

aaa ctc ctc atc

36

9

PRT
Mus sp,
36

Tyr Asn ger

37

336
DNA
Mus sp.

€DS
(L)..(336)

37
otg ctg
val Leu

acc
Thr
5

ata

gce acc
Ile

Ala Thr
20

g?t ttt

atg
y Phe

Met

tat

Tyr

Gly Ala Trp Phe an Tyr

val Gly Thr Asn val Ala
10

Tyr Ser

Tyr Pro Leu Thr

caa tct

cca gct
Gln ser

Pro Ala

tce tge
ser cys

aga
APg

gcc
Ala
25

cag
Gln

tTtc
Phe
40

tee

aac
Asn

tgg
Trp

cgt gca aac

tct
ser
10

agt
Ser

cag
Gln

cta

ttg gct gt
Leu Ala va

tct
Ser

gaa agt

gtt ga
Glu ser o

val Glu
30

aaa cca g?a cag
LYs Pro G y Gln

gaa tct ggg atc

Page 6

tea gtg aag ttg
tgt aag get tct ggc tac ace ttt act gac tac96 Page 14 FR2006-043. ST25.

Phe Thr Asp Tyr 202530

ctt

9?9
Leu Gly
15

att tat
Ile Tyr

cCcC
Pro

cca
Pro

cct gee

48

%

144

192

Il e

Leu

Trp Met
act att
Tyr Pro
aca ttg
Thr Al a

t ee
t xt
tgg
Adn
t at

act
Asp



65707580 atg cac ctc agc agt ttg gct tct gag gac tct gcg gtc tat tac tgt288

Met His Leu Ser Ser

Leu Al a ser

G u Asp ser Ala Val

Tyr Tyr Cys 859095 gca

aga ggg gat tac tac ggt agt aat tct ttg gac tat tgg ggt caa336 Ala Arg Gy
Asp Tyr Tyr @y ser Asn Ser LeurRsgnslods.d¥F88. 8ty G n 100105110 gga acc tca

gt ¢ya
<211>

Al agéddtc

A propheTiar €
G £5GI y Leu GQu Trﬁol | e 354045 d y75I'hr Ile Tyr Pr

Ty recél g&%
LySrahe
Val Tyr

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

<4G0>

Lt

Sghe

3> nus sp.
Aad¥ ggf&’rtet Gg¥ aldar gatb i€kl acSetc ik du¢sgdeu SefaoCys Lys Al a ser
WsSpr g Tho2GROPhel T Mey mﬁrrmTErgsﬁVal

By Asp Gy Asp Thr Ay

<408%

54 G n Val

ugtest T TYCABG G 1 & Ser Asn Igar GabeMisiy ik meral@er 115120 <210> 54
20 <212> PRT <2?

GnlLeu Gn Gn Ser Ay

Lys Gn Arg Pro Ay

Gy gots gh@abQebaRalare €ty tdd/ 8gflcaa Ak di@Uaakhr Al zgeAsp Lys ser Ser

\alu At
Cys

Tyr

38
112
PRT

100

MUs sp.

38

Asn Iie val Leu
1

Gin Arg Ala Thr
20

Gly Asn Gly phe
35

Lys Leu Leu Ile
50

Arg Phe Ser GI1
65 y
Pro val ¢lu Ala

Glu Asp Pro P%e

<21.0>
<211
<212>
<213>

<220>
<221>
<222>

<400>
gac att
gsp Ile

cag agg
Gln Arg

g%c aat
Gly Ash

aaa ctc
Lys Leu

39
336
DONA

100

Mus sp.

CDS
..

39
gta
vail

gcc
Ala

agt
ser
35

ctc
Let

35

Thr
Ile
Met
Tyr
Ser
ASp

85

‘Thr

(336)

ctg
Leu

acc
Thr
20

it
Phe

atc

acec
Thr

ata
Ile

ctg
Leu

tat

Ile Tyr

ROy Y80 AVetThr By

9095

gag gat cca ttc acg ttc
Glu Asp Pro Phe Thr Phe

Gln

Ser

Asn

Arg

Gl
70y

Asp

Phe

caa
Gln

Tcc
Ser

ada
Lys

cgt
Arg

&y

Ser
Cys
Trp

Ala
55

Ser
val

Gly

tct
Ser

tgc
Cys

tog
Trp

gca
Ala

teg

20

ser Gly Thr

Pro

Arg

Phe
40

ser

Arg

Ala

Ser

cca
Pro

aga
Arg

ttc
Phe
40

tce
Ser

5

Ala

Ala
25

Gln

Asn

Thr

Thr

gct
Ala

gec
Ala
25

cag
Glin

aaC
Asn

Ser
10

Sep
Gln
Leu
Glu
Tyr
a0

Thr

tct
ser
10

agt
ser

ca
éln

cta
Leu

LYS

Leu

Glu

Lys

Glu

phe
75

Tyr

Lys

tty
Leu

gag
Glu

aaa
Lys

gaa
Glu

Leu

g?g aca aag ttg gaa
10

Ala

Ser

Pro

Ser
60

Thr

Cys

L.eu

gct
Ala

agt
Ser

ccg
Pro

tct
Sar

Page

Glu

val
val
Gly
45

Gly
ieu

Gin

Glu

gt
va

tt
3a1

agga
ety

3ty

7

ata
Ile
110

Ser

Glu
30

Glin

Ile

Thr

Gin

Ile
110

tet
Ser

gct
Ala
30

ca
aln

atc
Ile

aaa
Lys

Leu
15

Ile

Pro

Pro

Ile

Ile
a5

Lys

cta
Leu
15

art
Ile

CCa
Pro

cct
Pro

cgg
Arg

Gly

Pro
Ala

Asp
80

Asi

Arg

3ty

tat
Tyr

CcCcC
Pro

gce
Ala

nexr Ses G%rﬁmegjse,%sm Ser Au Asp ser Ala

336

48

96

144

192



Ala Arg Ay AO Tyr Tyr Gy Ser Asn Ser Leu Asp Tyr Trp Ay G n 100105110

@y Thr Ser Val Thr Val Ser Ser 115120 <210> 55 <211> 357 <212> DNA <213>
nmus sp. <220> <221> cDS <222> (1)..(357) FR2006-043. ST25.txt <400> 55 cag
gtc cag tta cag caa tct gga cct rRzen6etdq3.gt3. 889 cct ggg gccd8 G n Val Gn
Leu G Gn ser Gy PPd Gu Leu Val Afg Pro Ay Ala 1510I1540§/wl Igtgsaagdalttt
t caghge €hodl4et (A6 H83dd erAPtc YU AELCAR [Rr Valyjgys 1le Ser Cys
Ly gg‘fﬂhgg %%ygg?yg?glsar I%g 'B'e?gsﬁ eSehﬁ 2@5@%& 1lggagat g aac tgg gtg aag cag
agg®cct gga cag ggtflcta gag tgg at?d44 Trp net Asm80Trp Val Lys G n Artg P[o
A ycl £ ad gt Idcs Fe4RA5: 108 Wdg b JidlafiCY Y0Fgg0al gga gat atc
St e ey %%gmggn e 05e G T oGl e S A G2 Bap TTe Ile Tyr
Asn Ay Asn phe3%05560 agg gac ¥hug gtc aca ctg Bct gca gac aaa tcc tcc aac

ac@ageattag2éd é‘é;gté‘é@?&)g?g\%lg A adeP erPgha Ad A3PcdgyS SefzgSer Asn Thr Ala
he Gly Gly go

Tu Asp Pro Tyr Thr P Thr Lys Leu Glu Ile Lys Arg
Ty® 100 4 110

<210> 40
<211> 112
<212> PRT
<213> Mus sp.

<400> 40

Asp Ite val Leu Thr GIn Ser Pro Ala Ser Leu Ala val Ser Leu Gly
i 5 10 15

GIn Arg Ala Thr Ile Ser Cys Arg Ala Ser Glu Ser val Ala Tle TYr
20 25 30

Gly Asn gcser' Phe Leu Lys Trp zge G1n GIn Lys Pro g;y GIn Pro Pro

Lys Egu Leu Ile Tyr Arg g}a Ser Asn Leu Glu ggr Gly TIle Pro Ala

Arg Phe Ser Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Tle Asn
65 70 75 80

Pro val Glu Ala Asp Asp val Ala Thr Tyr Tyr Cys Gln Gln Ile Asn

85 90 95
Glu Asp Pro Tyr Thr phe Gly Gly Gly Thr Lys Leu Glu Tle Lys Arg
100 105 110
<210> 41
<211> 324
<212> DNA

<213> Mus sp.

<220>
<221> DS
<222> (1)..(324)

<400> 41
gac att gtg atg gcc cag tct cac aaa tic atg tec aca tca gtt g?a 48
?sp Ile val Met éTa Gln Ser His Lys ige Met ser Thr Ser XgT Gly

gac agg gitc agc atc acc tgc aag gec agt cag gat gt? agt act gtt 96
Asp Arg val ggr Ile Thr Cys Lys g}a ser Gln Asp Va ggr Thr val

gtg gcc tgg tat caa cag aaa cca gga caa tct cct aaa cga Ctg att 144
val Ala ;‘gp Tyr Gln GIn Lys zgo Gly Gln Ser Pro 12%15 Arg Leu Ile

tac tcg gca tcc tat cgg tat att g?a gtc cct gat cge ttc act g?c 192
Tyr ggr Ala ser Tyr Arg ;%r Ile Gly Val Pro ggp Arg Phe Thr Gly
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65707580 atg cag ctc agc agc ctg acc tct gtg gac tct gcg gtc tat ttt tgt288
Met G n Leu Ser Ser Leu Thr ser Val Asp ser Ala Val Tyr Phe Cys 859095 tcg
aga tgg ggg aca ttt acg ccg agt ttt gac tat tgg ggc caa ggc336 ser Arg Trp
Gy Thr Phe Thr Pro ser Phe Asppf[:wostl'{mg,ﬁy;_ﬁﬂw Ely 100105110 acc act ctc

o tcc t a357 Thr Thr Leu r Val Ser Ser 115 <210> 56 <211> 119 <212>

R‘E‘ggéﬁ% %@gﬁcer}ﬁ?ﬁj ﬁggﬁ_és‘gt @ @ed%er Ad%#%ro G u Leu Val

Ar@SPro Gy A a Ser cys ysso hr ser Ely Tyr Al a Phe
202530 Trp nTr val Lys Gn Arg Pro Géan Ely Leu Qu

Tr@?ﬂl% ofied 15 ¢ %;;y @% ﬁ?ﬁﬂuﬂﬁ sl 9niaq e 11 BBryr Asn Ely Asn

Phe 505 60 Arg 5P ser dsys “ser Ser I\/h Thr Ala Tyr
65%8@% %% A&% G n Las Ser Ser Leu Thr ser Val Asp Ser Ala Val Tyr Phe Cys
y

HpTh f“‘?kﬁiu%ﬁ‘% TH0 Ly% freer Phe Asp Tyr Trif*Ely Gin Ely

<210> 42
<211> 108
<212> PRT
<213> Mus sp.

<400> 42

Qsp Ite val Mmet é]a GlIn Ser His Lys ige Met Ser Thr Ser XaT Gly
5

Asp Arg Val ggr Ile Thr Cys Lys g}a Ser GIn Asp val ggr Thr val

val Ala 'ggp Tyr GIn Gln Lys ZEO Gly GIn Ser Pro hys Arg Leu Ile
5

TYr ggr Ala ser Tyr Arg ;gr Ile Gly val pro egp Arg Phe Thr Gly

ser Gly ser Gly Thr Asp Phe Thr Phe Thr Ile Ser Ser val GIn Ala
65 70 75 80

Glu Asp Leu Ala ggT Tyt Tyir Cys Glin g&n His Tyr Ser Pro SEO Tyr

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
100 105

<210> 43
<211> 324
<212> DNA
<213> Mus sp.

<220>
<221> Cps
<222> (1)..(324)

<400> 43
gac att gtg atg acc cag tct cac aaa ttc ttg tcc aca tca gtt goa 418
Qsp ile val Met ghr GIn Ser His Lys ige Leu Ser Thr Ser XgT G?y

gac agg gtc agt atc acc tgc aag gcc agt cag gat gtg gtt act get | 96
Asp Arg val ggr Ile Thr Cys Lys g}a Ser Gln Asp Va ggi Thr Ala

gtt gcc tgg tit caa cag aaa cca gga caa tCt cca aaa cta ctg att 144
val Ala ggp Phe Gln GlIn Lys zgo Gly Gin Ser Pro Lgs Leu teu Ile
4

tat icg gca tcc cac cgg tac act g ?a gtc cCct gat cgc ttc act g%c 192
y

Tyr ggr Ala Ser His Arg Egr Thr Gly val Pro Asp Arg Phe Thr G
60
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100105110 Thr Thr Leu Thr Val Ser Ser 115 <210> 57 <211> 351 <212>
DNAFR2006- 043. ST25. t xt <213> Mus sp. <220> <221> CDS <222> (1)..(351) <400>
57 gac gtg aag ctg gtg gag tct ggg gga ggc tta gtg aag cct gga ggg48 Asp
Val Lys Leu Val GQu Ser Ay Gy rebooske4s. ¥eds. kys ProttGI yggng15i015l_tccl_ctg
aa 2t agq gtoetc tage tca@gnc at r Leu Lys Leu
Se%gg/g% C%f E\% gﬁzo%é? ﬁ g%?ﬂﬁh esé e S&F VA SR 0 acc ctg tct tgg gtt
cgc cag act ccg gag acg agg ctg gag tgg gtcl44 Thr Leu Se;gg‘al'rp Va![ Ar? Gn
Thrg3r g§§y e cagcai3gz4p ta-‘@catmtt ag®8&tt ggt ggt cgc
E?@%ﬂgﬁ’{ had acgﬁs %i‘:p Hig Jy'ﬁﬁ% & &8 rMMe dy Gy Arg Tyr Thr

tac dcct
T r Tyr Pro Asp Ser Val 505560 gag ggc cga ttc acc atc tcc aga gac aat gcc

cjhf ;?_g,?; g%;g?;{;lér‘-g@f(‘f;éﬂgg%ég Eﬁ?i%‘ﬁ?-th lle Ser Arg Asp4Asn Al a Lys Asn

<210> 44

<211> 108

<212> PRT

<213> Mus sp.

<400> 44

ﬁsp Ile val Met ghr Gln Ser His Lys gge Leu Ser Thr Ser X§1 Gly

Asp Arg val ggr ITe Thr Cys Lys gga Ser GIn Asp val ¥S1 Thr Ala

val Ala 'Elggp Phe GIn GIn Lys zgo Gly GIn ser Pro '535,5 Leu Leu Ile

Ty ggr Ala Ser His Arg ggr Thr Gly val Pro %gp Arg Phe Thr Gly

Ser Gly ser Gly Thr Asp Phe Thr Phe Thr ile Tle Ser val Gin Ala
65 70 75 80

Giu Asp Leu A1a,g%1 Tyr Tyr Cys Gln SAn His Tyr Thr Thr Sgo Thr

Thr Phe Gly gag Gly Thr Lys Leu Asp Phe Arg Arg

<210> 45
<211> 324
<212> DNA
<213> Mus sp.

<220>
<221> CDs
<222> (1)..(324)

<400> 45
gac act gtg atg acc cag tct cac aaa trtc ata tcc aca tca gtt g%a 48
?sp Thr val Met ghr GIn Ser His Lys ihe Tle ser Thr ser val Gly

0 15

gac agg gtc agc atc acc tgc aag gcec agt cag gtt gt t agt gct 26
Asp Arg val ggr Ile Thr Cys Lys gga Ser Gin val 3a §zy Ser Ala

gta gcc tgg tat caa cag aaa ¢ca ggi;g €aa tct cct aaa cta ctg att 144

val Ala Trp Tyr GIn GIn Lys Pro Gly Gln Ser Pro Lys Leu Leu Ile
35 40 45

tac Tgg gca tcc acc cgg cac act g%a gtc cct gat cgc ttc aca g%c 192
Tyr }Sp Ala ser Thr Arg Egs Thr Gly Val Pro Asp Arg pPhe Thr Gly

60
agt gga tct ggg aca gat ttc act cte acc att agc aat gtg cag tct 240
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65707580 ctg caa atg aac agt ctg aag tct gag gac aca gcc atg tat tac tgt288
Leu Gn Met Asn Ser Leu Lys Ser Qu Asp Thr Ala net Tyr Tyr Cys 859095 aca
aga gat ttt aat ggt tac tct gac ttc tgg ggc caa ggc acc act336 Thr Arg Asp
Phe Asn Glé/ T{Vr ser Aspp Phe Trp FE2G0604B.635. B¢ Thr 100105110 ctc aca gtc
t cGEf cCal¥sIen ety ThY AgaiPheetroes ThsIle e A58 Va21qs 3687 <212> PRT <213> nus
sp. <400> 58 Asp val Lys Leu Val U Ser Gy Ay Leu val Lys Pro Ay
d ygaa5dar] BrgSeea bet thy StketgtSeng téd sadlagcsant €dgyrdethe ThepsgPhe Ser Ser Tyr
20534 0PsPhtey Alp g%ii' TYF FheaysF Y EmTImASPSer @yg PIer™r g Leu G u Trp Val
354045 Ala Thr ITe Ser Ile Gy y Arg Tyr Thr r Tyr Pro Asp Ser Va
505%60thg ggaiy apheadhotgl daa Ser adw gadfdsp Asn Al a Lys Aspe4Thr Leu Tyr
65707586 %Eé’ugﬁ ﬁq%@ﬁgﬁé’ﬁ 'Sir GWed!q §¥s 889 G u Asp Thr Ala Met Tyr Tyr Oys
859095 Thr Arg Asp Phe Asn Gly Tyr ser Asp Phe Trp Gy Gn dy Thr Thr

<210> 46
<211> 108
<212> PRT
<213> Mus sp.

<400> 46
ésp Thr val Met Thr GIn Ser His Lys Phe Ile Ser Thr ser val Gly

Asp Arg val ggr Ile Thr cys Lys g}a ser GIn val val Gly ser Ala
30

val Ala Trp Tyr Gln Gln Lys Pro Gly GIn Ser Pro Lys Leu Leu Ile
35 40 45

TYr Egp Ala ser Thr Arg ?gs Thr Gly val Pro Asp Arg Phe Thr Gly
60

ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Asn val GIn Ser
65 70 75 80

Glu Asp Leu Ala ggp Tyr Phe Cys GlIn g1n Tyr Asn Ser Tyr Pro Tyr
0 a5

Thr Phe Gly Gly Gly Thr Lys Leu Glu Tle L
100 y Y 105 ys Arg

<210> 47
<211> 324
<212> DNA
<213> Mus sp.

<220
<221> CDS
<222> (1)..(324)

<400> 47
gac att gtg atg acc cag tct caa aaa tte atg tcc aca tca gta gga 48
ﬁsp ITe val Met Ehr GIn Ser GIn Lys Ege Met Ser Thr Ser 8a1 g?y

15

gac agg gtc agc gtce acc tge aag gec agt cag aat gt t act aat 26
Asp Arg val ggr val Thr Cys Lys gga ser GIn Asn %a g?y Thr Asn
30

gtt gcc tgg tat caa cac aaa cca gga caa tcc cct aaa ata atg att 144
val Ala ggp Tyr Gln His Lys zgo Gly GIn Ser Pro Lys Ile Me% Ile
45

Ttat tcg gcg tcc tec ¢gg tac agt gga gtc cct gat cgc ttc aca gac 192
Tyr ggr Ala Ser Ser Arg ggr Ser G?y val Pro gsp Agg Phe Thr g?y
60

agt gga ‘tct ggg aca ctt ttc act ctc acec atc aac aat gtg cag tct 240
Ser G%y Ser G%y Thr Leu Phe Thr Leu Thr Ile Asn Asn 3a? G1g ser
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100105110 FR2006-043. ST25.txt Leu Thr Val Ser Ser 115 <210> 59 <211> 360
<212> DNA <213> Mus sp. <220> <221> OS <222> (1)..(360) <400> 59 aat gta
cag ctg gta gag tct ggg gga ggc tta gtg cag cct gga ggg48 Asn Val G n Leu
Val Qu Ser Gy Gy Ay Leu Val rgpovsRo4as.6435.8 151015 tcc cgg aaa ctc tcc
t gté3gca gcc tct ggddttc act ttc agf5aac ttt96 ser g Lys Leu Ser Cys Al a
A SasSiacCii B gadic Rk oorag'oih Blie 202080008 o4 caC bty 01t oot cas
gc%%o%ﬁg% g&g%ﬁ% tryE try 1 ﬁ f—ﬁos;_é%p Va Arg Gn Ala pro
Au Lys Ay Leudd& u Trp Val 354@15 gca tac att ¥gt agt ggc agt ggt acc atc
t ag a@tc_rg% ggcggggcgta%ggtg%ﬁ I aH% rg Ser Ay Ser Ay, Thr Ile Tyr Tyr
serr Ayaaguo@y ToALYS @\r cc atc tcc aga gac aat ccc aag aac
acc ctg ttc23@ Lys Ay Arg PHS Thr 1le Ser Arg Asp Asn Pro Lys Asn Thr Leu
Phe 65707580

<210> 48

<211> 108

<212> PRT

<213> Mus sp.

<400> 48

QSp Ile val Met Thr G1n Ser GIn Lys Phe Met Ser Thr Ser val Gly

Asp Arg val ser val Thr Cys Lys Ala Ser GIn Asn val Gly Thr Asn
20 25 30

val Ala Trp Tyr GIn His Lys Pro Gly GIn Ser Pro Lys Ile Met Ile
35 40 45

TYr ggr Ala Ser ser Arg ggr Ser Gly val Pro egp Arg Phe Thr Gly

ser Gly Ser Gly Thr Leu Phe Thr Leu Thr Ile Ash Asn val Gin Ser
65 70 75 80

Glu Asp Leu Ala Glu Tyr Phe Cys Gln Gln Tyr Asn Ser Tyr Pro Leu

85 90 a5
Thr Phe Gly Ser Gly Thr Lys Leu Glu ITe Lys Arg
100 105
<210> 49
<211> 342
«<212> DNA

<213> Mus sp.

<220>
<221> CDs
<222> (1)..(342)

<400> 49
cag atc cag ttg gtg cag tct g?a Ccct gag ctg aag aag cct gq gag 48
g1n Ile Gln Leu Val GIn ser Gly Pro Glu Leu Lys Lys Pro Gly Glu

aca gtc aag atc tcc tgc aag gct tct g%g tat acc ctc aca agc tac 96
Thr val Lys §3e ser Cys Lys Ala ggr Gly Tyr Thr Leu ;gr ser Tyr

gga atg aac tgg gtg aag cag gct cca g?a aag ggt tta aag tgg atg 144
Gly Met ggn Trp val Lys G1n an Pro Gly Lys Gly hgu Lys Trp Met

?c tgg ata aac acc tac act gga gaa cca aca tat gct gat gac ittt 192
Gly Trp Ile Asn Thr Tyr Egr Gly Glu Pro Thr gyr Ala Asp Asp phe
0

aag gga cgt ttt gcc tic tct ttg gaa acc tct gcc age act gec ttt 240
Egs Gly Arg Phe Ala ;ge Ser Leu Glu Thr ?gr Ala ser Thr Ala gge
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ctg caa atg acc agt cta agg tct gag gac acg gcc atg tat tac tgt288 Leu G n
Met Thr Ser Leu Arg Ser Qu Asp Thr Ala net Tyr Tyr Cys 859095 gca aga tcc
tac tat gat ttc ggg gcc tgg ttt gct tac tgg ggc caa336 Ala Arg Ser Tyr Tyr

Asp Phe Ay Ala Trp Phe Al a Tyr rRre@4s.552% 480105110 ggg act ctg gtc act
gtc tct gca360 Ay Thr Leu Val Thr val ser Ala 115120 <210> 60 <211> 120

Eg?\%/a%?%g%z%%g ig%ﬁggﬁﬁﬁwﬁr ﬁﬁ@%ﬁé@é‘ys XI ?’AI S ée? é >C’; >I;he

Thr_Phe Ser ASn Pile 202530 Ay Met His Trp Val Arg Gn Ala Pro Qu Lys Gy

tay 302 L BEY daa, tod 3.99¢ ACELEY @t g Th#38 1 e Tyr Tyr ser
ek A R e b B T b s e e

Le Ei | e 65707580 FR2006-043.5125.txt Ser Au Asp Thr Ala Met Tyr Tyr Cys
o0dss £52

<210> 50
<211> 114
<212> PRT
<213> Mus sp.

<400> 50

GIn Ile GIn Leu val GIn ser Gly Pro Glu Leu Lys Lys Pro Gly Glu
1 5 10 15

Thr val Lys Ile ser Cys Lys Ala Ser Gly Tyr Thr Leu Thr Ser Tyr
20 Y y 25 R4 30

Gly Met égn Trp val Lys GIn %a Pro Gly Lys Gly hgu Lys Trp Met

Gly 'é‘gp Ile Asn Thr Tyr 'gtslr Gly Glu Pro Thr 'g%r Ala Asp Asp Phe

Lys Gly Arg Phe Ala Phe Ser Leu Glu Thr Ser Ala Ser Thr Ala Phe
65 70 75 80

Leu GIn Ila Asn ggn Leu Lys Asn Glu g(s)p Thr Ala Thr Tyr g?e Cys

val Arg Arg Gly Phe Ala Tyr Trp Gly GIn Gly Thr Leu val Thr val
100 105 110

Ser Ala

<210> 51
<211> 342
<212> DNA
<213> Mus sp.

<220>
<221> CDS
<222> (1)..(342)

<400> 51
cag atc cad tig gty cag tct g%a cct gag ctg aag aag cct ggfa gag 48
g'in Ile Gln Leu \Sfa Gin ser Gly Pro ii)u Leu Lys Lys Pro Gly Glu

15

aca gtc aag atc tcc tyc aag get tet ggl;g tat acc ttc aca aac tct 96
Thr val Lys %e Ser Cys Lys Ala ggr Gly Tyr Thr Phe Thr Asn Ser
30

gga atg aac tgg gtg aag cag dct cca g%;a aag ggllt tta aag tgg atg 144
Gly Met égn Trp val Lys Gln %a Pro Gly Lys Gly li&sau Lys Trp Met
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Gy Ala Trp Phe Ala Tyr Trp Ay G n 105110 <210> 61 <211> 324 <212> DNA
<213> Honp sapi ens <220> <221> cDs <222> (1)..(324) <400> 61 gat atc gta
atg acc cag tcc cac ctg agt atg agt acc tcc ctg gga48 Asp Ile Vval Met Thr
Gn Ser Hs Leu Ser net ser Thr rFBeeoda-e43.6krys5.1R1015 gat cct gtg tca atc act

tg ?g agACE CeE ac @B@CAS%EPQQFVEH ser93 e Thr Cys Lys
AI§ Zﬁg%?%g E%% ?ﬁ}ﬁyg@;r%ﬁ %ﬁcp%gg%&%'ﬁﬁm #8978t cag cag aag ccc ggg
ca?ﬁat cgﬁlacEc %gbagcgt tctc a%:%t144 Val tA‘I::a Trp Tyr G nt%n Lyz4(gro Gy Gn ser
Pr r 4 CE Wt 2[c at gg gtg cct gac
Cgas)s/tgtt yg\c% Sgcfg %ﬁgr%%gelfeuﬁ gﬁe%g%%i\rs&r% 0 e-é%ﬁ y Val Pro Asp Arg Phe
Y 505560 tct ggc aca gat ttc acc ttt aca att agt tcc gtc cag

Thr_d c gct .
ocZACEHRETRE: Al HEAE BRSO TN Helgr Sl Gn A
90 95

65707580

gca aga agg ggt tit gti tac tgg ggc caa ggg act ctg gta act gtc 336
Ala Arg Arg gg% phe val Tyr Trp gig Gin G%y Thr Leu §§1 Thr 3&1
0

tct gea .
ser Ala 342

<210> 52
<211> 114
<212> PRT
<213> Mus sp.

<400> 52

GIn Ile GIn Leu val GIn ser Gly Pro Glu Leu Lys Lys Pro Gly Glu
1 5 10 15

Thr val Lys gge Ser Cys Lys Ala ggr Gly Tyr Thr phe Thr Asn ser
30

Gly Met ggn Trp val Lys Gln Qaa Pro Gly Lys Gly Leu Lys Trp Met
45

Gly ggp iTe Asn Thr Tyr Egr Gly Glu Pro Thr Tyr Ala Asp Asp Phe
60

Lys Gly Arg Phe Ala Phe Ser Leu Glu Thr Ser Ala Ser Ser Ala Tyr
65 70 75 80

Leu Gln Ile ser ggn Leu Lys Asn Glu ggp Thr Ala Thr Tyr Phe Cys
95

Ala Arg Arg Gly phe val Tyr Trp Gly Gln Gly Thr Leu val Thr val
100 105 110

Ser Ala

<210> 53
<211> 360
<212> DNA
<213> Mus sp.

<220>
<221> CDS
<222> (1)..(360)
<4Q0> 53
€ag gtt cag ctc cag cag tct ggg gct gag ctg gea aga cot act 48
g1n val Gln Leu g1n GIn Ser G?y Ala ggg Leg g1a Agg Pro 3?3 Thr
i5
Lca gtg aag ttg tcc tgt aag gct tct ggc tac acc ttt act gac tac 96
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gaa gac ctg gcc gtg tac tac tgc cag cag cac tac agt ccc cca tac288 G u Asp
Leu Ala Val Tyr Tyr cys Gn Gn Hs Tyr ser Pro Pro Tyr 859095 act ttc ggg
gga ggg act aag ctc gaa atc aaa cgt324 Thr Phe Ay Gy Ay Thr-Lys Leu Gu
Ile Lys _Arg 100105 <210> 62 <21EFR200@3042.5P25.P%kH <213> Honp sapi ens <400> 62
pserl‘éa’vhlrs PFE SeRCYELYS PR $4rsSedyRdbr Mbe HgrAsphiYSer Leu Ay 151015 Asp
Pro Val Ser e Thr Cys Lys a Ser A n Asp Val Ser Thr Val 202530 Val Ala
Tr p:QEyEFtQG‘-Em G gty saPraag Gog Gitng@e cadrggt Aty daugt ggeartﬂ | e 354045 Tyr Ser Al a
r?y’FEtAE g 79" VT dveagin 2 PSS F 1 ygge GﬂHrT“(BI ¥18505560 Ser Ay Ala Gy
Thr Asp Phe Thr Phe Thr 1l'e Ser Ser Val n Ala Page 19

0GRTFA4 1‘51’2‘5@&@6'&@ & ac ltad acafakagTyrc Tyr Gn Gn H s
Tyr ¥e}h‘"PT ?3’ %gp YOESP Th?\s??f P ?\%rztl < Lye e Tyr O

aag g%c aag gec aca tig act gcg gat aaa tec tec aaa aca gtc tac 240
Egs Gly Lys Ala Thr %Su Thr Ala Asp Lys §§r Ser Lys Thr val Tyr

atg cac ctc agc agt ttg gct tct gag gac tet gecg gtc tat tac tgt 288
met MHis Leu Ser ggr Leu Ala Ser Giu Sgp Ser Ala val Tyr Tyr Cys
. 95

gca aga ggg gat tac tac g?t agt aat tct ttg gac tat tgg g?t caa 336
Ala Arg Gly égg Tyr Tyr Gly Ser ?gg Ser Leu Asp Tyr {;8 Gly GIn

g?a acc tca gtc acc gtc tec tea 360
Gly Thr ser val Thr val ser ser
115 120

<210> 54
<211> 120
<212> PRT
<213> Mus sp.

<400> 54
ng val GlIn Leu GIn Gln Ser Gly Ala Glu Leu Ala Arg Pro Gly Thr

ser val Lys Egu Sser Cys Lys Ala ggr Gly Tyr Thr phe ;gr Asp Tyr

Trp Met g'sin Trp val Lys GIn 359 Pro Gly Gln Gly iﬁu Glu Trp 1le

Gly ‘ggr Ile Tyr Pro Gly /ggp Gly Asp Thr Gly Tyr Ala GIn Lys Phe

[=)]
o

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

Met His Leu Ser ggr Leu Ala Ser Glu Ssp Ser Ala val Tyr Tyr Cys
0 95

Ala Arg Gly Asp Tyr Tyr Gly Ser Asn Ser Leu As rTrp 6ly Glin
100 105 P 118 y

Gly Thr ser val Thr val Ser ser
115 120

<210> 55
<211> 357
<212> DNA
<213> Mus sp.

<220>
<221> CDS
<222> (1)..(357)

Page 15



859095 Thr.Phe Ay Ay Ay Thr Lys Leu Qu Ile Lys Arg 100105 <210> 63
<211> 324 <212> DNA <213> Hono sapi ens <220> <221> CDS <222> (1)..(324)
<400> 63 gac att gtt atg gct caa agc cat ctg tct atg agc aca tct ctg gga48

Asp Ile VaI

CCt g#
Se rca c
ca&lcaglady

Lyg Pro Ay
at Q:cgg_ﬁgllgd
valsePrva

atc tca t_cc
SefgyaltgQar
tc&rnd@tc}w
Pro Tyr

a cgg a%t
G y Arg Ile
50

4gg gac aag
%gg Asp Lys

atg cag ctc
Met GIn Leu

tC€g aga tgg

ser Arg Trp G

acc act cte
Thr Thr Leu
115

<210> 56
<211> 119
<212> PRT

Met Ala G n Ser HisFReooes®y3.M5. 867 Thr ser Leu Gy 151015 gat
atc act tgc aaa gcc agt caa gac gtg tct aca gtt96 Asp Pro Val
%cﬁd%aﬂﬁt?ﬁ GeNgAS Prd”d 5 c-ElEr cc202530, 9t t gca tgg tat
l:aac;ggamesgrt g mcehgaewg _6; p&tbt danal Ala Trp Tyr Gn Gn
G n3Ser Pro Arg Arglleu Il e 354045 %¥ac tca gct tct tac cga tac
4 88 t8@%g@%8a tdck A% Eé@%cem&c%@e acceer Tyrgghrg Tyr Ile Ay
P}egsaheyﬂ'h.ysﬁlhy & TRgATY PYe gtseact gac ttc act ttt act
#? a caa gcc240 Sr Gy Ala Qy r Asp Phe Thr phe Thr |le ser
f‘é@g%l&iiﬁ@ &@ac& %ﬁ%g@c% ab gl&% t9C g£ag caa cat tat
Tac¥ t;li'ims;pgmm yaG yeu sﬂ@ n Gn Hs Tyr Ser Pro
tat ccg 9?3 gat g?a gat atc att tac aat g%g aat ttc 192
Tyr ero Gly ggp Gly Asp Ile Ile ggr Asn Gly Asn Phe
gtc aca ¢tg tct gca gac aaa tec tcc aac aca gec tac 240
val Thr Leu Ser Ala Asp Lys Ser Ser Asn Thr Ala Tyr
70 75 30
agc age ctg acc tct gtg gac tet geg gte tat ttt tgt 288
ser ser Leu Thr Ser Val Asp Ser Ala Val Tyr phe Cys
35 20 95

ggg aca tit acg ccg agt ttt gac tat t C caa ggc 336

%y Thr phe Thr Pro ser phe gsp Tyr ng g?y GlIn g?y

100 105 110

aca gtc tce tca 357

Thr val ser ser

<213> Mus sp.

<400> 56
Gain val Gin
1

ser val Lys
Trp Met Asn
35
Gly Arg TIle
50

Arg Asp Lys
65

Met GIn Leu
Ser Arg Trp
Thr Thr Leu

115

<210> 57
<211> 351

Leu Gln GIn Ser Gly Pro Glu Leu val Arg Pro Gly Ala

Ile ser Cys Lys Thr Ser Gly Tyr Ala Phe ser Gly Ser
20 25 30

-Trp val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile

40 45

Tyr Pro Gly ggp Gly Asp Ile Ile g%r Asn Gly Asn Phe

val Thr Leu Ser Ala Asp Lys Ser Ser Asn Thr Ala Tyr
70 75 80

Ser Ser Leu Thr Ser val Asp Ser Ala val Tyr Phe Cys
85 90 g 95 g

Gly Thr Phe Thr Pro Ser Phe Aspb Tyr Trp Gly GIn Gl
100 105 bty P 11% Y

Thr val Ser Ser
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. 859095 aca ttc ggc ggg ggt act aag ctg gaa att aaa cgt324 Thr Phe Ay Gy
@y Thr Lys Leu Qu Ile Lys Arg 100105 <210> 64 <211> 108 <212> PRT <213>
Hono sapi ens <400> 64 ASO Ile Val Met Ala Gn Ser H's Leu ser Met Ser Thr
ser Leu Gy 151015 AS Pro Val SewztdesodNerBysxtys Ala ser Gn Asp val Ser
Thr:%i §E“2530 Val Ala Trp Tyr Gn Gn Lys Pro Gy Gn Ser Pro Arg Arg Leu
I1e 40 %Sffff ser Ala Ser Tyr Arg Tyr Ile Gy Val Pro Asp Arg Phe Thr Ay
505560 Ser Gy Ala Ay Thr Asp Phe Thr Phe Thr Ile Ser ser Val Gn Al a
651@ Ofage 20 FR2006-043.5T25.txt Qu Asp Lea Ala Val Tyr Tyr cys Gn
G nbbss f%__@@gl)Pro Pro Tyr 859095 Thr Phe Ay Ay Ay Thr Lys Lea Qu lle
Lygﬂﬁgy %90105 <210> 65 <211> 360 <212> DNA <213> Honp sapi ens <220>

gac gtg aag ctg gtg dag tct ggg gga ggc tta gtg aag cct gga gag 48
isp val Lys Leu ga Glu ser G%y G?y giy Leu val Lys Pro g?y G?y
15

tcc ctg aaa ctc tcc tgt gaa gee tect g?a ttc act thc agt agec tat 96
Ser Leu Lys Egu Ser Cys Glu Ala ggr Gly pPhe Thr phe ser ser Tyr
30

acc ctg tct tgg gtt cgc cag act ccg gag acg agg ctg gag t tc 144
Thr Leu ggr Trp val Arg GIn Igr Pro Glu Thr Arg Leg gig T%g 3a1
45

gca acc att agt att ggt ggt cgec tac acc tat tat cca gac agt gt 192
Ala Egr Ile ser 1Ile G?y giy Arg Tyr Thr Tyr ggr Pro gsp Sgr 3a

9ag ggc cga ttc acc atc tcc aga gac aat gcc aag aac acc ctg tac 240
ggu G%y Arg pPhe Thr ;ge Ser Arg Asp Asn ?1a Lys Asn Thr Leg Tyr
5 80

ctg caa atg aac agt ctg aag tct gag gac aca gcc atg tat tac tgt 288
Leu Gin Met Asn ggr Leu Lys Ser GTu Agp Thr g1a Me% Tyr Tyr cgs
9 95

dca aga gat Tttt aat ggt tac tct gac ttc tgg ggc caa ggc acc act 336
Thr Arg Asp Egg Asn G%y Tyr Ser ﬁgg Phe Trp G?y Gln g?y Thr Thr
10

ctc aca gtc tcc tea 351

Leu Thr val ser ser
115

<210> 58
<211> 117
<212> PRT
<213> Mus sp.

<400> 58
QSP val Lys Leu Val Glu Ser Gly Gly Gly Leu val Lys Pro Gly Gly

ser Leu Lys Egu Ser Cys Glu Ala ggr Gly phe Thr Phe Ser Ser Tyr
30

Thr Leu ggr Trp val Arg GIn ;I}'gr Pro Glu Thr Arg Leu Glu Trp val
45

Ala ggr Ile Ser Tle Gly ggy Arg Tyr Thr Tyr Egr Pro Asp Ser val

Glu Gly Arg Phe Thr Ile Ser Arg Asp Ash Ala Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gin Met Asn ggr Leu Lys Ser Glu gsp Thr Ala Met Tyr Tyr Cys
0 95

Thr Arg Asp Phe Asn Gly Tyr Ser Asp Phe Trp Glv GIn Gly Thr Thr
100 105 pely 11%
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<221> cDS <222> (1)..(360) <400> 65 cag gta cag ctc gtt cag tcc ggc gcc gag
gta gct aag cct ggt act48 G n Val Gn Lea Val Gn Ser Ay Ala Qu Val A a
Lys Pro Gy Thr 151015 tcc gta aaa ttg tcc tgt aag gct tcc ggg tac aca ttt
aca gac tac96 Ser Val Lys Leu Spgaoo¥osbY$rAl&Ser Ay Tyr Thr Phe Thr Asp
Tyr 202530 tgg atg cag tgg gta aaa cag cgg cca ggt cag ggc ctg gag tgg

at LeAAhTMRINE 8™ Trp Val Lys Gn Arg Pro dy Gn Ay Lea Qu Trp Ile
354045 gdga aca ata tat ccc ggc gac ggc gac aca ggc tat gcc cag aag ttt192
Ay Thr Ile Tyr Pro Ay Asp Ay Asp Thr Gy Tyr Ala G n Lys Phe 505560 caa

gg(g% g acc ctt act gct gat aaa tct tcc aag act gtc tac240 Gn Ay Lys
Al a2l a Thr Ala Asp Lys Ser Ser Lys Thr Val Tyr 65707580 atg cat ctg

t ck21FCc Musgsgca tct gag gat agc gct gtc tat tac tgt288 Met His Leu Ser ser
Lea Ala ser Qu Asp Ser Ala Val Tyr Tyr Cys 859095 gct agg ggg gac tac tat
gggziga aat tcc ctg gat tac tgg ggc cag336 Ala Arg Gy Asp Tyr Tyr Ay ser

As 2 Tyr Trp Ay G n 100105110 ggc acc agt gtc acc gtg agc agc
G?‘z% @J'@B)Thr Val ser Ser

<400> 59
aat gta cag ctg gta gag tct gag g?a g?c tta gtg cag cct g?a g%g 48
ésn val Gln Leu gaT Glu Ser Gly Gly goy Leu val Gin Pro gsy Gly

tcc cgg aaa cte tecc tgt geca gec tct g?a tte act ttc agt aac ttt 96
sSer Arg Lys sgu ser Cys Ala Ala ggr Gly phe Thr phe ggr Asn Phe

g?a atg cac tgg gtt cgt cag gct cca gag aag g?t ctg gag toga gtc 144
Gly Met !éhss Trp val Arg Gln f&l)a Pro Glu Lys Gly ‘Iigu Glu Trp val

gca tac att cgt agt g%c agt g?t acc atc tac tat tca gac aca gt 192
Ala ;%r Ile Arg Ser Gly Egr Gly Thr Ile Tyr Egr Ser Asp Thr va

aag g?C'cga ttc acc atc tcc aga gac aat ccc aag aac acc ctg ttc 240
Egs Gly Arg phe Thr ;ge ser Arg Asp Ash ;go Lys Asn Thr Leu gge

Ctg caa atg acc agt cta agg tct gag gac acg gcc atg tat tac tgt 288
Leu Gln Met Thr ggr Leu Arg Ser Glu ggp Thr Ala Met Tyr ;gr Cys

gca aga tcc tac tat gat ttc g%g gcc tgg tit get tac tgg g%c caa 336
Ala Arg ser {gg Tyr Asp Phe Gly i&g Trp pPhe Ala Tyr IEB Gly Gln

g?g act ctg gtc act gtc tct geca 360
Gly

Thr Leu val Thr val ser Ala
115 120

<210> 60
<211> 120
<212> PRT
<213> Mus sp.
<400> 60

an val GIn Leu val Glu Ser Gly Gly Gly Leu val Gln Pro Gly Gly

Ser Arg Lys Egu Ser Cys Ala Ala ggr Gly Phe Thr Phe ggr Asn Phe

Gly Met ggs Trp val Arg Gln ﬁga Pro Glu Lys Gly I&eu Glu Trp val
5

Ala ;gr Ile Arg ser Gly ggr Gly Thr Ile Tyr g%r Ser Asp Thr val

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asnh Pro Lys Asn Thr Leu Phe
65 70 75 80
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115120 360 <210> 66 <211> 120 <212> PRT <213> Honp sapi ens <400> 66 G n
Val Gn Leu Val Gn Ser Ay Ala Qu Val Ala Lys Pro Ay Thr 151015 Ser Val
Lys Lea Ser Cys Lys Ala Ser Gy Tyr Thr Phe Thr Asp Tyr 202530 Trp Met G n

Trp Val Lys Gn Arg Pro Ay GnF%dosL%'%mﬂH%{a@ Il e 354045 Gy Thr Ile Tyr
Pr a.efd g1nAag: Ghry sésped g Gey diyr adl anGata g TyReryd065560 FR2006- 043. ST25. t xt
Al a Asp Lys Ser8%er Lys Thr Val 2Xyr 7580 ser A9 Asp Ser Ala Val Tyr Tyr
cys 9095 Ser Asn Ser Leu Asp Tyr Trp Ay Gn 105110 dvy Thr Ser Val Thr

ValAlaesrgSser }gBStﬁOAsﬁbﬁé Ay g%%l'itﬁp B AT Iy 1?%#\31?2@@ Hono sapi ens

Gly Thr Leu val Thr val Ser Ala
115 120

<210> 61

<211> 324

<212> DNA

<213> Homo sapiens

<220>
<221> CbS
<222> (1)..(324)

<400> 61
gat atc gta aty acc cag tcc cac ctg agt atg agt acc tcc ctg g%a 48
ﬁsp Ile val Met Ehr Gln Ser His Leu igr Met ser Thr Ser &gu Gly

gat cc¢t gig tca atc act tgc aag gcc tca cag gat gtg age acc gic 96
Asp Pro va ggr ITe Thr Cys Lys éga Ser Gln Asp Va ggr Thr val

gtt gct tgg tat cag cag aag ccc g%g caa tca ccc aga cgt ctc atc 144
val Ala ‘;Ep Tyr GIn GIn Lys zgo Gly GIn Ser Pro .z.gg Arg Leu Ile

tac tca gca tca tac cgt tac atc g%g gtg cct gac cga ttt act g?c 192
Tyr ggr Ala Ser Tyr Arg Egr Ile Gly val Pro ggp Arg Phe Thr Gly

tct g?c act g?c aca gat ttc acc ttt aca att agt tcc gtc cag gec 240
ggr Gly Ala Gly Thr égp Phe Thr pPhe Thr ;ge ser Ser val GlIn gga

gaa gac Ctg gcc gtg tac tac tgc cag cag cac tac agt ccc cca tac 288
Glu Asp leu Ala gg Tyr Tyr Cys GIn ggn His Tyr ser Pro Sgo TVvP

act ttc g%g g?a ggg act aag ctc gaa atc aaa cgt 324
Gly Gly

Thr Phe Gly Thr Lys Leu Glu Ile Lys Arg
100 105

<210> 62

<211> 108

<212> PRT

<213> Homo sapiens
<400> 62

Asp ITe val Met Thr GIn Ser His Leu Ser Met Ser Thr Ser Leu Gly
1 5 10 15

Asp Pro val ggr Ile Thr Cys Lys gga Ser Gln Asp val ggr Thr val

val Ala ggp Tyr GIn GIn Lys zgo Gly GIn Ser Pro ﬁgg Arg Leu Ile

TYFP ggr Ala Ser Tyr Arg ;gr ¥le Gly val Pro égp Arg Phe Thr Gly

Ser Gly Ala Gly Thr Asp Phe Thr phe Thr Ile Ser Ser val GIn Ala
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<220> <221> cDs <222> (1)..(324) <400> 67 gac acc gtg atg ace cag tcc ccc
tcc acc atc tcc acc tct gtg ggcd48 Asp Thr Val nmet Thr G n ser Pro ser Thr
Ile Ser Thr Ser Val dY 151015 gac cgg gtg tee atc ace tgt aag gcc tcc cag
gtg gtg ggc tcc gcc96 Asp Arg VaghogegLlodsl r2ENCys Lys Ala ser Gn Val Val
d w5Ser Ala 2025307gtg gcc tgg tat7xag cag aag cctsggc cag tcc cct aag ctg
ctg atcl44 vVal Ala Trp Tyr Gn Gn Lys Pro Ely Gn ser Pro Lys Leu Leu Ille
35 Ayt g 9| t—@ac cgg ttc acc ggcloz
T A e R s R S Ay R R R e S Gy 508960 tcc
ggc agc ggc acc gac ttc acc ctg ace atc tee aac gtg cag tcc240 ser Ay Ser
 ynFihefoly Ehecink 8y Thi dherRPlyafy Val G n Ser 85707580 gac gac ctg
gee gac tac tgc cag cag ltac aac tee tac cct tac288 Asp Asp Leu Ala Asp
Tyr Phe Cys GI n Gn Tyr Asn ser Tyr Pro Tyr 859095 ace ttt ggc ggc gga aca
aag2¢t:0 gag atc aag cgt324 Thr Phe Ely Ely Ay Thr Lys Leu Qu Ile Lys Arg

106205 324
<212> DNA
<213> Homo sapiens

<220>
<221> DS
<222> (1)..(324)

<400> 63
gac att gtt atg gct caa agc cat ctg tct atg age aca tet ctg g%a
gsp Ile val met é?a GIn Ser His Leu igr Met Ser Thr Ser kgu Gly

gat cct gt? tCcc atc act tgc aaa goc agt caa gac gtg tct aca gtt 96
Asp Pro vVa ggr Ile Thr Cys Lys g}a Ser GIn Asp va ggr Thr val

48

gtt gca tgg tat caas cag aag cca g? cag tca ccc aga cgg ctc att 144
val Ala ggp Tyr Gln Gin Lys 250 Gly Gln Ser Pro ggg Arg Leu Ile

tac tca gct tct tac cga tac atc g?g gtc cct gac aga Tttt aca g%t 192
Tyr ggr Ala Ser Tyr Arg ;gr I1le Gly val Pro ggp Arg Phe Thr Gly

agt g%g gcc g?t act gac ttc act ttt act atc tca tcc gta caa gcc 240
ggr Gly Ala Gly Thr ?gp Phe Thr phe Thr ;}e Ser Ser val GiIn g&a

gaa gac Ctg gca gta tat tac tgc cag caa cat tat tcc cca ccc tac 288
Glu Asp Leu Ala ggi TVYr Tyr Cys Gln ggn His Tyr Ser Pro ggo Tyr

aca ttc g%c g?g g?t act aag ctg gaa att aaa cgt 324
Thr Phe Gly EO% ¥ Thr Lys Leu ggg ITle Lys Arg

<210> 64
<211> 108
<212> PRT
<213> Homo sapiens

<400> 64
Asp ITe val Met Ala GIn Ser His Leu Ser Met Ser Thr Ser Leu Gly
1 5 10 15

Asp Pro val ggr Ile Thr Cys Lys gga Ser Gin Asp val Ser Thr val
30

val ala ;Ep Tyr Gin Gln Lys Zgo Gly G1In Ser Pro ﬁgg Arg Leu Ile

Tvyr ggr Ala Ser Tyr Arg ;gr Ile Gly val Pro égp Arg pPhe Thr Gly

Ser Gly Ala Gly Thr Asp Phe Thr phe Thr ITe ser ser val Gln Ala
65 70 75 80
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<210> 68 <211> 108 <212> PRT <213> Hono sapi ens <400> 68 Asp Thr Val
Ely 151015 Asp Arg Val
Ely Ser Ala 202530 Val

Thr

Lys Pro Ely G n Ser

dn Ser

60 ser dy
657875
859095 Thr

Pro Ser Thr
Thr Cys Lys Ala Ser G n val

Set '

Phe

Ile Ser Thr

Thr $gys

val

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Ar
100 Y Y 105 Y g

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

65
360
PNA
Homo

<220>
<221
<222> (1)..

<400> 65
cag gta cag
gjn val G1n

cDS

tcc
Ser

gta
Val

aaa
Lys

tgg
Trp

&y

caa
GIn
65

aty
Met

cag
Gln
35

ata
Ile

aca
Thr
50

ey

cat
His

aag
Lys

atg
Met

ctg
Leu

gct
Ala

&y

agg

Arg 1y

agt
ser
115

acc
Thr

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

<400> 66
Gln val Gin
1

66
120
PRT

Ser val Lys
Trp Met Gin
35

Gly Thr Ile
50

sapiens

(360

ctc
Leu

gtt
val

tce
Ser

ttg
L.eu
20

tag
Trp

gta
val

tat
Tyr

ccc
Pro

gca
Ala

acc
Thr

tct
ser

tce
ser
85

tac
Tyr

gac
Asp
100

gtc
val

acc
Thr
sapiens
Leu val

5
Leu Ser
20

Trp val

TYr Pro

ca
G1%

tgt
Cys

aaa
LYS

oty

ctt
Leut
70

ttg
Leu

tat
Tyr

gt
Va

Gln
Cys

Lys

tece
Sar

aag
Lys

cag
Gln

gac
55

act
Thr

gca
Ala

94ag
Gly

agc
ser

Ser

Lys

GIn

Gly Asp

55

ety

gct
Ala

cgg
Arg
40

&y

gct
Ala

tct
sar

tca
Ser

agc
ser
120

Gly
Ala
Arg
40

Gly

gce
Ala

tec
ser
25

cca
Prao

gac
Asp

gat
Asp

gag
Glu

aat
Asn
105

Ala

25

Pro

Asp

gag gta
Glu val
10

ggfg tac
Gly Tyr

gct
Ala

aca
Thr

ety

tat
Tyr
60

cag
Gin

ety

tct
sSer
735

agc
ser

&y

aca
Thr

tec
Ser

ada
Lys

gat
Asp
90

gct
Ala

tcc
ser

ctg
Lauy

gat
Asp

Glu val Ala
10

Gly Tyr Thr
Gly Gln Gly

Thr Gly Tyr
60

Ser Val

Leu Thr

aag
Lys

ttt
Phe

ctg
Leu
45

gce
Ala

aag
Lys

gtc
val

tac
Tyr

Lys

Phe

Leu

45

Ala

Page 21

Pro Lys Leu rkeooslbss.stbQéax
Ay Thr Asp Phe Thr

@A UAPs a1 Pe1lVE | | Do TWe Asn Ser Tyr Pro Tyr
h éy%%%ﬂ?’% GV ELT R Y b b B 4 100105
<211> 351 <212> DNA <213> Honp sapi ens <220> <221> CDS

cct
Pre

aca
Thr
30

gag
Glu

cag
Gin

act
Thr

tat
Tyr

Top
110

Pro
Thr
30

Glu

Gln

ggt act
G?y Thr
15

gac
Asp

tac
TYr

att

tag
Tle

Trp

Tttt

aag
Phe

LyS

tac
Tyr
80

gtc
val

tac

Tyr
95

&y

tgt
Cys

cag
Glin

Gly Thr
15

Asp Tyr
Trp Ile

Lys pPhe

Ser

Met

Il e

Ala Trp Tyr An G@n
5055 FR2006- 043. sT25. t xt
Ile Ser Asn Val

48

96

144

192

240

288

336

360

G n set'

<210> 71



<222> (1)..(351) <400> 71 gag gtg cag ctg gtg gag tct ggc ggc gga ctg gtg
aag cct ggc ggc48 Au Val Gn Leu Val Qu Ser Ay Ay @y Leu val Lys pro
Gy Gy 151015 tcc ctg agg ctg tcc tgt gag gcc tcc gge ttc acc ttc tcc tcc
tac96 Ser Leu Arg Leu Set' cys @keooBleusserzs@wt phe Thr Phe Ser Ser Tyr

202330_.acc ctg tcc t g a cag _ace cct c a gc ctg gag tgg gtgld4
Thr&ﬂe‘f}ys[é’ls i Tk'/‘a@g'g\?fagdg‘ﬁ ’%??r"’ﬁr =ed &y%q%rwaﬁ Gu Trp Val 354045 gee
acc atc tee atc ggc ggc agg tac acc tac tac cct gac tcc gtgl92 Ala Thr Ile
Set: Ile Ay Gy Arg Tyr Thr _Tyr Tyr pro p. ser val 505560 aag ggc cgg ttc
acé"eﬁt%stlceé‘ %ﬂ‘gé&raég‘éé‘)c{ag%g %Eéfgsgfage'"aéia é’?ﬁ WEEOHys Gy Arg Phe Thr Ile
Ser Arg Asp Asn Ala Lys Asn Thr Leu Tyr 65707580 ctg cag atg aac tcc ct%
aag.tc ac_ac e tg tac_tac tqgt288 Leu G n _net Asn Ser Leu Lys Ser
a %1%%9% %&T%ﬁygfﬁy%f? S5 5805° R dgB cgicmt"tc aac ggc tac tcc gac
ttc tgg ggc cag ggc acc aca336 Thr Arg Asp Phe Asn Gy Tyr ser Asp Phe Trp

Gymg;‘iﬁlr,%% J’nggtha]’L%%rlolgllalo ctg acc gtg tcc tcc351 LW Thr Val ser Ser

<210> 67

<211> 324

<212> DNA

<213> Homo sapiens

<220>
<221> CbS
<222> (1)..(3298)

<400> 67
gac acc gtg atg acc cag tcc ccc tce acc atc tcc acc tct gt g?c 48
?sp Thr val met Ehr Gln Ser Pro Ser Thr Ile Ser Thr ser val Gly

10

gac cgg gitg tcc atc acc tgt aag gcc tCcc cag ¢gtg gtg ggc tcc gec 96
AsSp Arg va ggr Ite Thr Cys Lys %}a Ser Gin val va goy ser Ala

gtg gcc tgg tat cag cag aag cct g?c cag tcc cct aag ctg ctg atc 144
val Ala 'ggp Tyr Gln Gln Lys 250 Gly Gln ser Pro Ii%/s Leu Leu Ile

tac tgg gcc tcc acc cgg cat acc g?c gtg cct gac cgg ttc acc ggc 192
Tyr Egp Ala ser Thr Arg E;s Thr aly val Pro ggp Arg Phe Thr Gly

tce g?c agc g%c acc gac tic acc ctyg acc atc tcc aac gtg cag tce 240
ggr Gly ser Gly Thr ?gp Phe Thr Leu Thr ;ge ser Asn val Gln ggr

gac gac ctg gcc gac tac ttc tgc cag cag tac aac tcc tac cct tac 288
Asp Asp Leu Ala Qgp Tyr Phe Cys GIn gan Tyr Asn Ser Tyr ggo Tyr

acc ttt g?c g%c g?a aca aag ctg gag atc aag cgt 324
Thr pPhe Gly EO% Gly Thr Lys Leu E&g Ile Lys Arg

<210> 68

<211> 108

<212> PRT .
<213> Homo sapiens

<400> 68

Asp Thr val Met Thr GIn Ser Pro Ser Thr Ile Ser Thr Ser val Gly
1 5 10 15

Asp Arg val ggr ITe Thr Cys Lys gga Ser Gln val val g%y ser Ala

val Ala Trp Tyr GIn GIn Lys Pro Gly Gin Ser Pro Lys lLeu Leu Ile
35 40 45
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115 <210> 72 <211> 117 <212> PRT <213> Hono sapiens <400> 72 Au Val Gn
Leu Val Qu Set' Ay Ay Ay Leu val Lys Pro Ay dvy 151015 ser Leu Arg Leu
Ser Cys Gu Ala Ser Ay Phe Thr Phe Ser Ser Tyr 202530 Thr Leu ser Trp Val
Arg Gn Thr Pro Ay Lys Gy LeurRiansiogs.¥eads. 884045 Page 24
R%@ff) 45 asﬁ%”ﬁ" f\'"sm*;gsmr GWeVaéeP'"qE g0 &y PBRYThArGIyTyr Thr Tyr Tyr Pro Asp
Ser VaI 505560 Lys G Arg Phe Thr Ser Arg Asp Asn Ala Lys Asn Thr Leu
Tyr 3@07580.te%b Met Asn Ser Leu Lys Ser A u Asp Thr Ala net Tyr Tyr
PO TRY Mn A PR PIPHET AsH TryLieypersaen Ash @heseTrp Gy An Ay Thr Thr
100105110 Leu Thr vaI Ser Ser 115 5510> 73 <211> & <212> DNA <213> Mis Sp.

<4Q0> 73 aggat cca ta acagat tgtcgt tttggc36
9\(5) IR g lg'lga Asp Tyr P e Cyg GT% qugg'gyrgAsng ser Tylg gggo Tyr

Thr Phe Gly Gly Gly Thr Lys Leu G1
8% y v 103 Ile LYS Arg

<210> 69

<21l> 324

<212> DNA

<213> Homo sapiens

<220>
<221> DS
<222> (1)..(324)

<400> 69

gac acc gtg atg acc cag tec ccc tee toe atc tee acc tee at

Qsp Thr val met ;hr GIn Ser Pro Ser ier Ile ser Thr ser 112 g?; 48
0 15

gac cgg gtg tcc atc acc tgt aag gcc tcc cag gtg ot C tcc gee 96
AsSp Arg va ggr Ite Thr Cys Lys éga Ser 612 ga 3a g?y ser gTa
30

gtg gcc tgy tat cag cag aag cct ggc cag tcc cct aag ctg ctg atc 144
val Ala ;gp Tyr GIn GIn Lys Zgo G%y GIn Ser Pro Lyg Leg Leg Ile
45

tac Tgg gcc tcc acc cgg cat acc ggc gtg cct gcc cgg ttc acc
Tyr 'ggp Ala ser Thr Arg I;; s Thr G%‘y 3a Pro gﬂa A.QS Phe Thr g‘?; 192
60

TCC ggc agc gge acc gac ttc acc ctg acc atc tec aac gtq cag tcc 2
ggr Ggy ser G?y Thr ?Sp Phe Thr ted Thr §1e Ser Ash %a G1g ser #0
5 80

gag gac ctg gcc gac tac ttc tge cag cag tac aac tcc tac cct tac 288
Glu Asp Leu Ala ggp Tyr Phe Cys Gin ggn Tyr Asn Ser Tyr Pro Tyr
95

acc ttt aca aag ctg gag atc aag cgt 324

ggc ggc gga
Thr Phe G'clly G?y G? Thr Lys Leu &1
S y Y 10? Ile Lys Arg

<210> 70

<211> 108

<212> PRT

<213> Homo sapiens

<400>- 70

Qsp Thr val Met ghr GIn Ser Pro Ser Ser Ile Ser Thr Ser Tle Gly
10 15

Asp Arg val ggr Ile Thr Cys Lys é}a Ser Gln val val Gly ser Ala
30

val Ala ‘ggp Tyr GIn Gln Lys 550 Gly Gln Ser Pro Lys Leu Leu Ile
45

Tyr Trp Ala Ser Thr Arg His Thr Gly val Pro Ala Arg phe Thr Gly
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<210> 74 <211> 32 <212> DNA <213> nus sp. <400> 74 ggaggatccc ttgaccaggc

at cctagagt ca32 <210> 75 <211> 32 <212> DNA <213> nus sp. <220> <221>

m sc_feature <223> m xed bases are defined as foll ows: H=A+T+C, S=GtC,
Y=C+T,_ K= <222> (1)-(32) G+T, MERRWOS-REASRS.WHA+T, V = A+C+G N = A+C+GtT
<400> °P5 cttccggaat tc®argtnma getgsa§lag tc32 <210> 76 <211> 35 <212> DNA
<213> Mus sp. <220> <221> m sc_feature <223> m xed bases are defined as

f olSebvEY FecAGtThr zsn;m,e TheQel, TIR=I kD 30r A6 )Val (@) seB+T, M-A+C, R=A+G
W#EET, V = A+C+G, N%= A+c+G+T <400%° 76 cttccggaat $&sargtnma get gsagsag

t cwgg35 <210> 77 <211> 31 <212> DNA <213> Mus sp. FR2006-043.sT25.txt
<4%'>‘~ AP Lottt Q@Wat%gt@m@a ggn:ﬁmlesmeaa‘yr ggo Tyr

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
100 105

<210> 71

<211> 351

<212> DNA

<213> Homo sapiens

220>
<221> DS
<222> (1)..(351)

<400> 71

gag gtg cag ctg gt? gag tct g%c gac
ga G

ctg gtg aag cct g?c g?c 48
Eiu val GIn Leu Glu ser gsy Gly

Q%a
y Gly goy Leu val Lys pPro

tcc ctg agg ctg tcc tgt gag gec tcc g?c ttc acc ttc tce tcec tac 96
ser Leu Arg %gu ser Cys Glu Ala ger Gly Phe Thr Phe ggr Ser Tyr
5

acc ctg tcc tag gtg agg cag ace cct g?c aag g?c ctg gag tgg gt 144
Thr Leu §§r Trp val Arg Gln Igr Pro Gly Lys Gly ﬁgu Glu Trp va

gcc acc atc tec atc g?c g?c agg tac acc tac tac cct gac tcec gt 192
Ala Egr ITe ser Ile Gly gsy Arg Tyr Thr Tyr g%r Pro Asp Ser va

aag g?c €gg ttc acc atc tcc €gg gac aac gcc aag aac acc ctg tac 240
%gs Gly Arg pPhe Thr ;ge Ser Arg Asp Asn Ala Lys Ash Thr Leu gﬁr
75

Ctg cag atg aac tcc ctg aag tcc gag gac acc gec atg tac tac tgt 288
Leu GIn Met Asn ggr Leu Lys Ser Glu ggp Thr Ala Met Tyr ggr Cys

acc cgg gac ttc aac g?c tac tce gac tic tgg g%c cag g%c acc aca 336
Thr Arg Asp igg Asn Gly Tyr Ser Qgg Phe Trp Gly Gln glg Thr Thr

ctg acc gtg tcc tcec 351

Leu Thr val Ser Ser
115

<210> 72

<211> 117

<212> PRT

<213> Homo sapiens

<400> 72
Glu val GTn Leu val Glu Ser Gly Gly Gly Leu val Lys Pro Gly Gly
1 5 10 15

Ser Leu Arg Egu Ser Cys Glu Ala ggr Gly phe Thr phe ggr Ser Tyr

Thr Leu ggr Trp val Arg Gln Zgr Pro Gly Lys Gly Leu Glu Trp val
45

Page 24



tt ggat
<210> 78 <211> 46 <212> DNA <213> nus sp. <400> 78 tatagagctc aagc

ggt gggaaga tggatacagt tggtgc46 <210> 79 <211> 21 <212> DNA <213> nus sp.
<400> 79 atggagtcac agattcaggt c2l <210> 80 <211> 32 <212> DNA <213> Mis
sp. <400> 80 ttttgaattc cagtaactReO%WgBA3ysTBatxtt c32

Ala Egr Ile ser 1le Gly g;y Arg Tyr Thr Tyr Egr Pro Asp Ser val
Lys Gly Arg Phe Thr ITe Ser Arg Asp Asn Ala Lys Asn Thr Leu Tyr
ﬁg 9 70 g P 75 y 80
Leu GIn Met Asn Ser Leu Lys Ser Glu Asp fhr Ala Met Tyr Tyr Ccys
85 90 95
Thr Arg Asp Phe Asn Gly Tyr Ser Asp phe Trp Gly GIn Gly Thr Thr
100 105 110
- teu Thr val ser ser
115

<210> 73
<211> 36
<212> DNA
<213> Mus sp.

<400> 73
ggaggatcca tagacagatg ggggtgtcgt tttage 36

<210> 74
<211> 32
<212> DNA
<213> Mus sp.

<400> 74
ggaggatccc ttgaccaggc atcctagagt ca 32

<210> 75
<211> 32
<212> DNA
<213> Mus sp.

<220

<221> misc_feature

<222> (1)..(32) i

<223> mixed bases are defined as Follows: H=A+T+C, S=G+C, Y=C3T, K=
GHT, M=A+C, R=A+G, W=A+T, V = A+CH+G, N = A+CHGIT

<400> 75
cttccggaat tcsargtnma gctgsagsag tc 32

<210> 76
<211= 35
<212> DNA
<213> Mus sp.

<220>

<221> misc_feature

<222> (1)..(35) i

<223> mixed bases are defined as Tollows: H=A+T+C, 5=G+C, Y=C3T, K=
G+T, M=A+C, R=A+G, W=A4T, V = AxC+G, N = A+CH+GET

<400> 76
Cttccggaat tcsargtnma g<tgsagsag tcowgg 35

<210> 77
<211> 31
<212> DNA
<213> Mus sp.
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<220>
<221>
<222>
<223>

<400

FR2006~043.5T125.txt

misc_feature

(1)..(31) ] '

mixed bases are defined as follows: H=A+T+C, S=GiC, Y=C+T,
G+T, M=A+C, R=A4G, W=A+T, V = A+C3+G, N = A+CH+GIT

77

ggagctcgay attgtgmtsa cmcarwetme a

<210>
<211
<212>
<213>

<400>

78
46
DNA
Mus sp.

78

tatagagctc aagcttggat ggtgggaaga tggatacagt tggtge

<210
<21%>
<212
<213>

<400>

79
21
DNA
MUs sp.

79

atggagtcac agattcaggt c

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

<400>

80
32
DNA
Mus sp.

80

ttttgaatte cagtaacttc aggtgtccac tc

Page 26

K=

31

46

21

32



