WO 2010/ 061358PCT/ 1B2009/ 055390 1 Anti tunor conbi nati ons contai ni ng

anti bodi es recogni zi ng specifically CD38 and vincristine. The present
i nvent i orwoebarmss3s8o conbi nati ons of nonocl onal anti bodiPe3/1H20003582)
5agai nst CD38 and vincristine which are therapeutically useful in the
treat nent of neoplastic diseases. CD38 is 4 45 kD type Il transnenbrane

gl ycoprotein with a long . C-term nal.L extracel| ular dopain and_a sh

R PHAERGUY TR AT U N A R R SRR Mt Tk
ectoenzyne that can catal yze the coan@WEiceistinb. NAD+ into cyclic ADP- ribose
(cADPR) and al so hydrol yze cADPR into ADP-ri bose. CD38 is upregul ated and
has been inplicated in many henat opoi eti ¢ nal i gnanci es. Monocl onal

anti bodi es 388Ble3enBBnEilidn rd88B1®comSinERMs o8 HBR3dIon4 RAtIESEIRrectdnhi ch

specifically recognize CD38, are descrjbed in PCT l i catiaon

W02008/ 0272493 nS P nd Viesine Hpich ot lreraneutical uarll BENS TFAITRG! ¥nas+ cel | s
by three di htesigsiic disgaseé€xi ¢ nmechani sns, induction of apoptosis,

ant i body- dependent cel |l -nedi ated cytotoxicity (ADCC), and

conpl ement - dependent cytotoxicity (CDC). In addition, these antibodies are

abl e to diretstys bhagkeetypp DpaasmembfanegBBop@adih ith aueiy Gitémindl t he presence
of 20stroma cell

or stroma-deriv cyfokines. Vincristine i an al kal oi d
ed ih onergielus OB ARd Penait R el A A asmh GomR ARG PP SR EhLes
][nadi cz;lm_rm(m_tsbm‘mio_ﬁbna:l@atr?b{azy{meenha%a};le_urc@am:gzzeic mtb%bawsiohbfhaw mmy\ct_ ;b;ggnofpgund, and
or this 1 nvention a e. e cac . e anl z nti -
ot bour b HEG a4 BADBR] B hIAG ol e AL R A DR TP R bireGioe and

conbi nat i onhué béerdindiessd iromenphdatdpseietimaidhansiesher apeuti cal |y useful in
anticancer treatnments and has a nechanismidentical to or different from

t he one of the humani zed anti-CD38 anti bodies and which is limted in the
present i nvemnbeibndl@ntbdtied 33SBES, 386518 38688, FBHBINBSBI 1S aHg8dsBsg.ei n i n

t he broadest sense and specifi coyers_ npnaqclonal anti ' i NGl udi ng
T o DBy 2ol ke oty b P B Wb Og gk 2R A
| gD and | gESajicdrtioC DB&hNntidtich @k espabrdftkilliReCDEs wen by hoek differebheyi®tokie
anti bodi es, and anti hody fragnments. A typical 119G antibqdy is,co i sed of
Foo +dont: carcaoys dRaaieh BPERIes AafdlyaRberdhin CoheAEd RSB, o neq
by di sul fi deaDOGYsind caspledismeaeperriedt ¢yitabkicigh@DT )clorddaition, esoOasibatiesr egi on
and a vari abl e regi on. .Each vari abl e jan contains, three segnents call ed
" conpl ement ars f.[xtg}e_z g}ﬁl@cw WidH‘@e ?%(bqt%%o{(‘glgw% ev%wnhmn the presgnce of
2010/ 062358 Btdma Bei0G om3Sderize ® EytoKiN & Mirdiis tld ie aheglialis Usedvii ch are
primarily responsible for bindin epitope of an antigen. They are
Peua |y Lot ERBaNpRn i Stabed Trbi SHivbRrE e Sisa eS8t om t he
N-t er m nus. béheedraanbéghénapgonser ved portions of the variable regions
outside of the CDRs are called the "framework regions".

It has now been found, and for this invention, that the efficacy of the humanized anti-

25 CDa38 antibodies may be considerably improved when it is administered in combination
with at least one substance which is therapeutically useful in anticancer treatments and
has a mechanism identical to or different from the one of the humanized anti-CD38

antibodies and which is limited in the present invention to vincristine.

30 The term “antibody” is used herein in the broadest sense and specifically covers
monoclonal antibodies (including full length monoclonal antibodies) of any isotype such
as 1gG, IgM, IgA, IgD and IgE, polyclonal antibodies, multispecific antibodies, chimeric
antibodies, and antibody fragments. A typical IgG antibody is comprised of two identical
heavy chains and two identical light chains that are joined by disulfide bonds. Each

35 heavy and light chain contains a constant region and a variable region. Each variable

region contains three segments called “complementarity-determining regions” (“CDRs”)



5 As used herein, "VH' or "VH' refers to the variable region of an

i mmunogl obul i n heavy chain of an antibody, including the heavy chain of an
Fv, scFv,wosbw/ocksl, Fab' or F(ab')2 fragment. ReferenceCraBiog/ozssod VL"
refers to the variabl e regi on of the imunoglobulin light chain of an

ant i body, |nclud|ng the light chain of an RBv, scFv, dsFv, 10Fab, Fab' or

F(ab')2 fra 388813 ant i body co r| ses one heavy chain
i ng_an abl MOPEPRRRS (ot NI S PTG re%@@Sf%[s RePngipS AR ePerd el one
|h i ght cﬂai nahwgsnngh@ﬁar@mﬁualya%eﬂreae@]ugmmzl 190I1IR2$Tah<ﬂlg:[IN3 Sﬁﬂoéﬂ@dgﬂ 38, said
eavy chal n conpr.il sSin r S€e( enti a Cl S uences
Conal st iy SFOGBNY Retse N ferm sl o HOTa 8 P RGP Jot g ET g
three sequerddidls Sudiie bakée DDRYAr8@alks the SRSHONSRSegoms) sting of SEQ I D NCS:
4, 5, aqg 6. The 385B18 anti body conprises at |east one heavy chain having

an am no~acid 20sequence consisting of SEQID NO 52 and at |east one |ight
chai n havi ngsaRe@ b, aG)" @raﬁqu@fwgtméaaﬁébl@gagﬁﬂn @EQMnEMN@gIol@@in vl heavy

chai n conpri thre equ V|n ac sequ )

Const st g GRASRET iRy, IS ediesvy SR CBrE P hE - QSEX, EA SABr s ng

t1 Br eilsequgﬁtlazta)lz ;@@R@Th nh?gﬂéﬁgnwﬂoﬁvb ag AL TeRULIARS v@rﬁ‘e\lﬁe fefgld’rhg)f@fe SEQ I D NCS:
: , and, 12. e. nt i r|s ast on ain

navi g an alMAIMSARIE dlnan B oRerabig MERASEq s SR an et SEvarc ettt one

| i ght chai nFaBWabgoaR(aBN2 figgraentd sequence consi sting of SEQ ID NGO 42, said

heavy chain conprising three sequential CDRs having am no acid sequences

consisting of SEQ ID NOS: 13, 14, and 3015, and said |light chain conprising

t hree SequeﬁhéaBSEWSnth@‘d'yI@lm@ﬂidﬁﬂat&&isﬁoﬁ@ﬁ@tﬁﬁy%émm&bﬁniaﬁﬂn@bcﬂEQ | D NCS:

16, 17, and 18. The 385B30 es  at heavy chain
navi ng’ an aREHSTEE FOTTR0S CE BN ST A BrCastde BSRahBeaullg Be Bt one
I ggt hchal nalga\seq@er&@ o@ﬁ%@l&gﬁﬁ@ﬂ(ﬂlDSNQ)UG&C@lldimy%halﬁg:oﬁfpnﬁﬁ@tﬂr&NO 44,
sai e chai n,.co t hree SE entia 0.a
Sequenciy’ o SHAIDHFIER? hekts PGS Houehtss sangotias SE 16 NOE? 176/ dha s,
2010/ 061358Rkd £4iBAGRUNAMEIHDbri8ing threardqsaitidl CDBBhagiRgbmimoagd s&juagcédr ee
sequential CDRs havi 1 nQ_aci d sequences consisting of SEQ I D NOS: 22,
23, and 24. %St§§§é§%@ﬁ;|¥§§d§?ﬁ géﬁggi ses at |east one heavy chain having
an am no acid 5sequence consisting of SEQ ID NO 58 and at |east one |ight
chai n havin ci,d sequenc con5|s sai d heavy
chai n conpr 155 ACPHY Batuk GRREISE st AE e P hd ooansatiDa ALids
C(ﬁnSI st pmg @éq@ﬁl@ﬁb b&]d?&l‘ﬁh g P SECD. N@nsk 2d atlegkt dak dghtiophin Hahmgmfn(mﬂiﬁdji sing
t hree sequential CDRs aV| nces consi sti.n | D NCS:
28, 59" - and o8 SeaF TR eoIEERT R BOND Al Gesy shen st aa tHesvy. chai n
havi ng an am;cmmnaau@Reﬁmm@emmnmoséeqngncﬁs oSE@sm@ NGE® (D n$: &t 8] @@y, one
i ght chain_hav n,am no_aci uence . .c of SEQ.ID NO 48, said
eavy cha n BORBP GRS B R ShG IR SN REC RS MRS AT 2 P LEhEEhees
consi sting @bnéﬁﬁbkEBEtﬁw)ﬁ@S B2,11aa6d 1533, and sald Ilght chaln conpri sing
three sgguenti al CDRs having am no acid

The 38SB19 antibody comprises at least one heavy chain having an amino acid

sequence consisting of SEQ ID NO: 54 and at least one light chain having an amino

acid sequence consisting of SEQ ID NO: 42, said heavy chain comprising three

sequential CDRs having amino acid sequences consisting of SEQ ID NOS: 13, 14, and

30 15, and said light chain comprising three sequential CDRs having amino acid
sequences consisting of SEQ ID NOS: 16, 17, and 18.

The 38SB30 antibody comprises at least one heavy chain having an amino acid
sequence consisting of SEQ ID NO: 56 and at least one light chain having an amino
35 acid sequence consisting of SEQ ID NO: 44, said heavy chain comprising three

sequential CDRs having amino acid sequences consisting of SEQ ID NOS: 19, 20, and



sequences consisting of SEQ ID NOS: 34, 35, and 36. The hybri doma cel

| i nes producing the 385B13, 385B18, 385B19, 385B30, 385B31, and 385B39

nmuri ne arw0-2C03B1358t | bodi es have been deposited at the AcEABZMNOSEIPE

20Cul ture 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, respective] descri bed i
V020081 04724 5yandkai b Ao araniTsad Mo rsudyial G ARG RREP A% et er s to a

chineri c antéqedgesborziztingepSEQIID NOSi 2amb3sauence derived from non- hunan
i mmunogl obulin. The goal of humanization is a reduction in the
i munogeni city of a xenogenic antibody, such as a nmurine antibody, for

i ntroducti omhéB388B31 Bty coiplises@ilddstbid Rgavly@aintHavingrini 6iRo Btiadi ng

anti bod! Be " seanea cporehat SELTETNG SEsaifere pin e Eheindirvse S stie ec

usi ng sever atid3eyesftecbaghen ¢fSEHD ABNOe 86 farrhdtyy 2ndinGoMpgsiag thireg. As used
houel o, "ae s ARG RB O i S B Rn R T B RS e ono
su[fgcg_s of 2?;%dhdwwt |igfﬂbhﬁbbemb$gh@mﬁeé@eqL??mE??stH;]kﬁxir]@ﬁrﬁia_@QSidlc)f known
anti1 podies O e target. no ) [ | ecnnol ogy 1 nvol ves
substituti n@%%é‘%%ﬁ%%@r‘@%f’%?@ﬂ%%&ggﬁ?ﬁgr@‘%i ons of, for exanple, a
nmouse 3%@nti body, into a human franmework domain, e.g., see WD 92/22653.
Humani zed cg'nsh'ﬁ gntibodies ﬁref r abl hgve %%nstant regi ons and variabl e
regi ons. ot hePE CRARSS ReSbEY GPOB TS SRR B ber 0B I80TeANGIAE KRB ent ar i ty
det er mi ni 39 sé@ﬁin@eso.ﬁm_ b)oéI deq mﬂos@msmmlia@étlgyiegghtgﬂqeing&ivmgla_ﬁ a}‘n:iiam t he
correspondin uman anti ho r n erived substantially or
el uarvel y ep SRAaEneRmRaT S A NG it e 0 SOBOTSA et hode. f or

the resurf aéédilgan]?él GOR$ bg\dh@émin@hr‘ed:id)stdmgé?(},‘%tdmdistiﬁ@cﬁf 8@1[@'31@@:131, 32& and

i mmunogeni ci,ty of antibodi.es within a different st, . are disclosed in US
o ot 85 63851 sAhianh R Rt BBynd Ko pBNE GORS 4RI AT Paggi ooy
reference. Aadudpods esnsizting bESBAMBINASMBAISEghdBarari ety of ot her techniques
including COR-grafting (EP 0 239 400; WO 91/09967; U.S. Pat. Nos.

5,530, 101; and 5,585, 089), veneering or 1lOresurfacing (EP 0 592 106; EP O
519 596; Padhanylridofna cell9i9ds phdaleiay ki 393BMBNBE SR8, 38681 ©,)385839; 348831,

St udni cka G | .,. 1994 _ _Protein Engi neering, 7 . . 805-814; _Roguska

M A er o Cand ga§Badiuuine 331 coias HpTdtic fhybteen aRepaing ot (A BEn TGS

i , 565, 32@) b%meimebidni (aa%(b*omnioérsfty BXI, Mafassas] WAEZ0 10 BCROYSZOAB A 14R381) .
unan ant | | can e a var t t S n | rt

g DBabec e fod St BudvdarATed, T8 G PRI 0. P TA a8,

4,716,111, BTBAGE80End PTW-787 Blds@tBvelpub destesetin Vop20090md724). appl i cat i on

publ i cation nunbers WO 98/ 46645, WD 98/50433, WD 98/ 24893, WO 98/16654, WD
96/ 34096, WO 96/ 33735, and WD 91/10741 (said references incorporated by

reference i Mhéke@m ‘hembhized beihody?2 @ heedhéreinCE¥Ersan bichidtkdrigsantibodyhehich
phar n’acgéjt i %grlltai(r:lomniialjmna tsiec?unen(():é dterrll\(/aedpl{oen?ﬁgﬁ-hiurr%\éﬁri]rmnaﬂoglobulin. The goal of
humanization is a reduction in the immunogenicity of a xenogenic antibody, such as a
murine antibody, for introduction into a human, while maintaining the full antigen
binding affinity and specificity of the antibody. Humanized antibodies, or antibodies
adapted for non-rejection by other mammals, may be produced using several
30 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
the surfaces of known antibodies of the target host. The CDR grafting technology
involves substituting the complementarity determining regions of, for example, a mouse
35 antibody, into a human framework domain, e.g., see W0 92/22653. Humanized

chimeric antibodies preferably have constant regions and variable regions other than



are humani zed anti bodi es which recogni ze CD38 and kill CD38+ cells by
apoptosis, ADCC, and CDC. In a further enbodi nent, the humani zed anti bodi es
of the irnwenvicwi#se capable of killing said CD38+ cel | ChyBZNo2piseoni s even
in the absence of stroma cells or strona-derived cytokines. 25 A preferred
embodi ment of such a humani zed antibody is4a humani zed 385B13, 385B18,

385B19, 385 0 385B3 85B39 antib an epi t ope- bi ndi agment
Uher eof . 30 SHatHgeaanTs PoeaniasRekinted Sty ameitvehng

385B39 anti h@ﬁhltﬁé carrr@spodeunglhﬁrr@d aRYbdaytebibny asd d DR IeK VDS @t ndibllysdrT uct ures
have been pre |ct d, Thus n one enbodi ment, this invention provides
humani zed afify'td %go@ﬁaﬁﬁmﬁﬁ$8mﬁf ar s LWFanent t her eof conprising one or
nore CDRs haV|ng an am no acid sequence 35 WD 2010/ 061358PCT/ 1B2009/ 055390
5 conpri

| east one heavy chain and at | east on i ght ain, wherein
Sar Py Shalae T Y b8 T eRG A RS e e PP P RR S i it g
regi ons havrmcm@mmua@g@hud@wﬂ@ﬁmQﬁudsemm@utﬁefbrit)hoﬁE@eld&cN@d inlus2, and 3,

and wher ei n_sai ain. |ses t hree uen
= e e g
represent ed cb)ry bSEnbRIz&DGsINg a \/énetgt@doﬁer ieahmqméviﬁclucmhgmm gafteigqegiorent , a

charn and 259 0800 R U3 8RR Nepnral b Lt SR e e o

three seguerdsusfhciag (P 6H9D1186] EF OGIDS98] Padign ECAI, 0081, dleagardmimmogi d

e or PRI TR B & Vool e R S T b ™

havi ng am nRogesid |4 eqeens 8994 opVAS BTt 069-0Y3)SERIh BhidBey (18, PAL Noand 12. In

th f mbodj nent . d j f 9 .i i ded,
i oh-conpe P 266 27 PRa-TER e e S S Bk PRsbp RN e RER e
wher ei n sai dniiaics oahaienn@dmwé s&xety b reethsesIkiedvir ialthe ekt ghage y -

15, 14, Moo Ry PG RRey af S Bt Ngh o KELT 4B T 2cE SRR Scuent o)

conpl errent ap|d1y; 31a;aére;rmemmmmqmtmapﬁ&mtumpmmmnmbaew@am%% WO

o Rumani zed0EPEroN Credaang oo G b oo B MR seRegs AT one.

heavy chai n9and74t (sakasfer@itesling@fdoratbaiby refaldceinthsiaiedtirsted)y chain
conprises three sequential conplenentarity-determ ning regions having
20am no aci d sequences represented by SEQ ID NCS: 19, 20, and 21, and

wher ei n2@ai Thé batHCD3BaNtbedePST the phamiaeutisatt@nbingion of the present invention

conplenentarlt - det er n i ons havi m se nces re resented
by BEQ 1 D NS Nusanias erihadon Wi esngiive R K Do G R or e Runmnt zed
ver si on of &Whnd&?[}ﬂ owed@mer\dﬁib@)bmmitrpm Rewanited amiodtese)fheawermbmi n and
at | east one |i heavy .chai n. thre
Sequent i al | cRaRE RPe BREC B it By PGS Shertin oS afes SErtPRE Rlsnces
r epr esent ed obytrévhfde M NQ@gtokites. 26, and 27, and wherein said |ight chain
conpri sgi three sequential conpl enentari ty-det erm ni ng regi ons having am no
e

acid se nces represented by SEQ ID NOS: 28, 29, and 30. In another
preferred empdicredembadimenasdi sted awﬁrnsérﬁz?ed@‘ntis&ﬁaga HLﬁnafmlrzemi:i&sBmmhi ch

conprises a t e y in a east, one I| wherein
sai d heavy éﬁggﬂgé”g%ﬁgs& réggﬁ{;%:ﬂ%%&g ’b@ﬁfj\é’r%ﬁpﬁp g'@&@?m ni ng
regi ons haviragmanithereat.i d sequences represented by SEQ I D NOS 31, 32, and
33, and wherein said |ight chain conprises three sequenti al

conpl enmentarity-determ ning regions having am no acid sequences represented

by SEQ 8® NOBe CBRs @dhe 3ag8B 3% 38SB18, 38SB19, 38SB30, 38SB31, and 38SB39 antibodies
are identified by modeling and their molecular structures have been predicted. Thus, in
one embodiment, this invention provides humanized antibodies or epitope-binding
fragment thereof comprising one or more CDRs having an amino acid sequence
selected from the group consisting of SEQ ID NOS: 1, 2, 3,4,5,6,7,8,9, 10, 11, 12,
35 13,14,15,16, 17,18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,

and 36. In a preferred embodiment, a humanized version of 38SB13 is provided, which



WO 2010/ 061358PCT/ 1B2009/ 055390 6 I n one enbodi ment, this invention

provi des humani zed anti bodi es or fragnents thereof which conprise a VH

havi ng arwanhnmeass8d sequence sel ected fromthe group ofPCEHERRMDING® 66 and
72. In a preferred enbodi nent, a humani zed 38SB19 anti body is provided

whi ch conprises a VH having an am no acid §equence represented by SEQ 51D
NG 66. | n another referred enbodi nent ed .385B31 antibody is

D ovi ded whESRPESANIGEL0% NAHATRGEt st Mt £ SeEeM e ed by
SEQ I'D NGO ¢éRain bamaﬂgﬁshareees@qoehtiaewmpltaﬂnemahtyvmémmn@r@wr@eevhgmnmded

anti bodi es or, fragnents 10th r eof ris avr n . no acid
S uonce: SeHE B NEs e ey SEOUBHTE Rasn:3, angaiosan Sap oBBeam o
preferred eﬁb«ﬁdrug&nhreeeebmmr wﬁbléaéﬁéﬂtyaj@&erbmdryg teRjidne G/l g Akt &did

A N

anti body i samumanied kucﬁrof@assnssse@roadéﬂr, vrracﬁ EEn@i3esat Rastahiethehby sreqruence
chosen fromthe 70, Each, of .the hunapi zed

rou )
e ons. of ahigt S5Sdhe MonGBa, Rhbeuns ! NaBYgin SRuSE: Nt ORe
anti bodlT ﬁs bammbeen_tamn@mﬁmmhg réfds rcawlr@rdnynagmgrstqu@m@f § r@rﬁ?}@ﬁht@ﬂb){ ca_ncelr
agent. e pr r on,.p Ica e a enefi Cci phar macol ogl ca
20propertie Eﬁﬁ@r@é% Z’r%aaééc?? wﬁereﬁ]i@@ﬁé/ﬁﬁa?%QF'SWﬁﬁ? Siegugﬁ@grporat ed
Ey ref gn@nceodnereaientagty djétgrnﬂﬁrhgﬁ'@j@’ns r&é/n@rﬁhrhyacrﬁf%%qﬂ@&%h Sretgegbnftwby [) eating
uman el ng e on ctor | S nctive to the su ec to e
Taen nosea i 805 0 ang a8 PR e et e lserly 5 P AH e OR  ang
150 ng/ kg adms&mgaéeﬁbwrdydrwmeﬁ@umbyses?ﬁ‘réascbmehem dhiihamd 21888t one light
OncovinTm) , Pﬁ?jso known as | eurocristine, hs a vinca, al kal oi d ysed to treat

cancer, i ncFURINIYSEORAIENEYY GRRIR SREPTHHSIASE SEAUENGhE BRRIRTEP @MW ner i sti ne

is amtoti deferhinigtregions\hangiy bmm@%ctdnsetqubndesrrephegerrted Bjﬂd;EICDIlID hOBs1@sigenbl y
of m'cr ubulﬂg@tructures mtotic Inhl nof mtotic
I

spi ndl e 3ssé Fayeereig S%'dd@r‘ C'l%/b?‘é“%ﬁ'%éﬁhsr ﬁsﬁ‘é‘{%‘ﬂﬂ'ﬁ’&‘p ?”%‘u ne is
usual Iy adndeieshiingtedohsihavaveannslacid SayeencRachreséntthey SECEIM NOB: 16, 1,

phar maceuti cal nposj tion_conprisin 8 anti conbi nati on
Bl th ot | eaghd JFRReiengre sadie s Diirgnigee paraoncbansrd BERRmier on

t he doses usith doinprised ;J;tueasp@ﬁe hbbw dhairlsrel dtdewst of@Bg chaid, Wiereintyakpse t he
35activity il e decreasi n t he t oxi %%F%%enorrena The | nmproved efficacy

of & conbi ndERRENAELSTISES 1558 ReAeR PRI delEBRE B ggke Bving
determ E(a:tb\l @ﬁmﬁi‘ad&@equ‘éﬁbé&(ﬁb@r‘d&@ﬁt@ﬁ&?@ﬁdﬁ?ﬂ@@/ @55219@n3 2t J‘@'rd’o\plﬁﬁetéin(sard
svher nati on ests therapeuti c

oy oy T a R E e b BB e i et 0t ¢
maxi mum t ol ernatcﬁdbldigaﬂleﬁéegiﬁeprdsSnﬂ@U@)lye}HQ (ONOS: 231 23] anhien. hexbthety cannot

xamp 6. by PHIEATLAMRREPL & e SRS ciBaRN Rotodfed Wil om

fol | owi ng f atlewtasne heavy chain and at least one light chain, wherein said heavy chain

25  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 ID NOS: 28, 29, and 30. In another preferred
embodiment, a humanized version of 38SB39 is provided, which comprises at least

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

35



logio cell kill = T-C (days)13.32x Td 10in which T - C represents the tunor
grow h delay, which is the nedian tine in days for the tunors of the
treated gwoupiodf)3sand the tunors of the control group (ErTiB2d0R0Is3%0ached a
predeterm ned value (1 g for exanple), and Td represents the tine in days
needed for the volune of the tumor to doubBe in the control anlnals [T.H

Cor bett et 4 2660- 2680 1977 Schabel al Cancer
o e Devel ofhiria Sapsmes: s pRo ISP ClPan AR B PeE SraCEIS TR o k.
Academi c Pr ama:hld@mpnééam)riavmé awmm@tacuu%eqm%@reetédtf@nbmeagrbup/@f seQl ogl o

cell kill reater than or 0.7. A product onsi dered to be
Cory aotiver? LB ana 1B ing pretyed srahedinient i B anigep afs Ty Shgoty s 90
conbi nation pmvldedlmmrf@ﬁﬁprtsbgéammaﬁlln@ @mh@ﬁcm%uéﬁm@ reprgbénté@by SkQ | is

greater fha t val ue of the io,.cell st _.constituent
St st oip BB e’ hegiatias AbrunaTiea 'umealey SAEBTT 8 iHoghEt  dose
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activit is eterm ne I N agCcor danc | ent pararreters
o o alar e chen Then T 0 N el Be aE15" mad vt mer i st i ne
used at their optinmal doses are indicated hereunder as exanples. 10The

Cont i ni ng. EAE" BORBITRET GRS VaRogr 1 Ne B et B or o o PR Bl eelent & of

whi ch the cgﬁ@eesmg)ant&foeueemp@seudslﬁmyn fopeashnicduilstyerdeantagsalstangousl y,
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WhICh depend on factors distinctive to the subject to be treated, are between 1 and 150

mg/kg administered orally or between 1 and 150 mg/kg administered intravenously.

25  Vincristine (brand name, Oncovin™), also known as leurocristine, is a vinca alkaloid
used to treat cancer, including leukemia, lymphoma, breast and lung cancer.
Vincristine is a mitotic inhibitor, which binds to tubulin dimers and inhibits assembly of
microtubule structures (e.g. the mitotic spindle). Inhibition of mitotic spindle assembly
leads to a cell-cycle block in metaphase. Vincristine is usually administered

30 intravenously.

One aspect of the invention is a pharmaceutical composition comprising an anti-CD38

antibody in combination with at least vincristine. Since the activity of the products

depends on the doses used, it is thus possible to use lower doses and to increase the
35  activity while decreasing the toxicity phenomena. The improved efficacy of a

combination according to the invention may be demonstrated by determination of the



20exclusively limted to those which are obtained by physical association
of the constituents, but also to those which permt a separate

adm ni st ra0i20m/06ws8ch can be sinmul t aneous or spaced out POTaB20a9/pEB90d Of
tinme. The conpositions according to the invention are preferably
conposi tions which can be 25adnmini stered pdrentally. However, these
conpositions nma e adm nistered orall suybcut aneous .
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30cancers r afd @hadrhized bbb arote mdriorusatbedioe leacRIbjergRItb shagarione ant i - CD38
anti bodi es treatments and controls. Chemotherapy begins when tumors have reached a
30 predetermined size after grafting, depending on the type of tumor, and the animals are
observed every day. The different animal groups are weighed daily during treatment
until the maximum weight loss is reached and subsequent full weight recovery has

occurred. The groups are then weighed once or twice a week until the end of the trial.

35 The tumors are measured 1 to 5 times a week, depending on the tumor doubling time,

until the tumor reaches approximately 2 g, or until the animal dies (if this occurs before



of the invention have a uni que nmechani sm of action. Thus, the invention

al so enconpasses the use of the above conbinations for the manufacture of a
medi camerwoforo/ashzsst r eat ment of cancer. WO 2010/ 061358 PCT/MRBRAYOHS855390 10
In this exanple, the effectiveness of an anti-CD38 anti body/vincristine
combi nation of the invention for tunor gro® h inhibition was denonstrat ed
in vivo. 5The sel ect eg t#rrgr nmodel was a transpl ant abl e Buman T-cell acute
| ynphobl ast € HEQKEEFCREY T IS A0ENGIS RIaNRECTnRIs AT MG 4 At PUANSER i ce.
Hu38SB19 wagehtar mul at ed i n phosphate buffer saline w thout Ca 2+ and M2+,
pH7. 4. Hu38SB19 was admi ni stered intravenously on days 18, 21, 24, 27 after
tunor 10i nplantation. Vincristine was fornulated in 5 % glucose in water.

Vi ncri sti ne Tnasnidmona&ivity Bidtdtiimasain @usdriiarsdeitt tAB @iflesdnt phanteieg8SB19 on
days 18,_21, 24, 27 after tunor inplantation. 15 The results of the

experiment £99%ported in Table 1. Tumor doubling time = 3.4 days. 20The
foll ow ng end points have been used: Toxicity was declared at dosages

i nduci ng 20 _% body wei ght |oss. or 10_.% death, . Antitumor efficacy was
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are tabud at gte prpantihedritibn alNo ralatdst tharstoractol phatiiassusicsleehpositdodor | og cel |
kill <0.7, and the ﬁreatgﬁnt was decI%r d hi@qj active for log cell kill ?
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the limt of palpation (63 ng) for the entire duration of the study (>100

days post last treatnent). . Therapeuti.c nergi sm a conbj natjon has
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oxigity for vincristine along was Qbserved at ose of.
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above the 2@dMHiriditatish@ vhry e durgtivesttornanégd aeémiisatioiitdTd}ordtduowd ncri stine

was 0.8 ng/kglinj (total injected dose = 3.2 ng/kg). The 0.8 ng/kg/inj dose

was al so foﬁg'afus['%]'be highly active with a log cell kill of 4.4. The 5l owest

dose 0.3 ng/kg/inj remained active with 1.4 log cell kill

As a result, for the purposes of the present invention, the combinations are not
20  exclusively limited to those which are obtained by physical association of the
constituents, but also to those which permit a separate administration, which can be

simultaneous or spaced out over a period of time.

The compositions according to the invention are preferably compositions which can be
25 administered parentally. However, these compositions may be administered orally,

subcutaneously or intraperitoneally in the case of localized regional therapies.

The compositions for parental administration are generally pharmaceutically acceptable,
sterile solutions or suspensions which may optionally be prepared as required at the

30 time of use. For the preparation of non-aqueous solutions or suspensions, natural
vegetable oils such as olive oil, sesame oil or liquid petroleum or injectable organic
esters such as ethyl oleate may be used. The sterile aqueous solutions can consist of
a solution of the product in water. The agueous solutions are suitable for intravenous
administration provided the pH is appropriately adjusted and the solution is made

35  isotonic, for example with a sufficient amount of sodium chloride or glucose. The

sterilization may be carried out by heating or by any other means which does not



Regar di ng hu38SB19, the product was well tolerated at a dose of 40

nmg/ kg/inj. No toxicity was observed, which can be explained by the |ack of
Cross-reaw0I20i0p1338 t he anti body with nurine CD38. The IlPog/B®I0Y/03SB39d was
0.5, indicating that hu38DB19 was not 10active under these conditions. The
conbi nation of vincristine at 1.3 ng/kg/inP and hu38SB19 at 40 ny/ kg/i nj

was toxic, wi,th 24. 6 % body weight | oss at npadir on d 7, i.e. very
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dose of 0. 8lisgHok@sidnjthedfornd long bsddcRBomnith c4RieldamécdeRriin®br bolpsibRdfe was

considered tp be the HNTD. Remarkably, this dose displayed 5/6 TFS at the

end of the VGRS (day 160). Likewise, at the |ower dose of 0.5 ng/kg/inj of

vincristine with 40 ng/ kg/inj of hu38SB19, 5/6 TFS were recovered on day
oses of .yipcristine al one

160 post_tugpr inplaptation. At both equitoxic. d ]
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In the combinations according to the invention, the application of the constituents of

which may be simultaneous, separate or spaced out over a period of time, it is

10  especially advantageous for the amount of humanized anti-CD38 antibody to represent
from 10 to 90 % by weight of the combination, it being possible for this content to vary
in accordance with the nature of the associated substance, the efficacy sought and the

nature of the cancer to be treated.

15  The combinations according to the invention are especially useful in the treatment of
several types of cancers including (but not limited to) the following: carcinomas and
adenocarcinomas, including that of the bladder, breast, colon, head-and-neck, prostate,
kidney, liver, lung, ovary, pancreas, stomach, cervix, thyroid and skin, and including
squamous cell carcinoma ; hematopoietic tumors of lymphoid lineage, including

20  multiple myeloma, leukemia, acute and chronic lymphocytic (or lymphoid) leukemia,
acute and chronic lymphoblastic leukemia, B-cell lymphoma, T-cell lymphoma, non-
Hodgkin lymphoma (e.g. Burkitt's lymphoma) ; hematopoietic tumors of myeloid
lineage, including acute and chronic myelogenous (myeloid or myelocytic) leukemias,
and promyelocytic leukemia; tumors of mesenchymal origin, including fibrosarcoma,

25 osteosarcoma and rhabdomyosarcoma; tumors of the central and peripheral nervous
system, including astrocytoma, neuroblastoma, glioma, and schwannomas; and other
tumors, including melanoma, teratocarcinoma, xeroderma pigmentosum,
keratoacanthoma, and seminoma, and other cancers yet to be determined in which
CD38 is expressed. They are mainly useful for treating leukemia, lymphoma and

30  cancers resistant to the commonly used anticancer agents as the anti-CD38 antibodies

of the invention have a uniqgue mechanism of action.

Thus, the invention also encompasses the use of the above combinations for the
manufacture of a medicament for the treatment of cancer.

35
Example:
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In this example, the effectiveness of an anti-CD38 antibody/vincristine combination of

the invention for tumor growth inhibition was demonstrated in vivo.

The selected tumor model was a transplantable human T-cell acute lymphoblastic
leukemia (T-ALL) cell line, DND-41, implanted in SCID mice.

Hu38SB19 was formulated in phosphate buffer saline without Ca #* and Mg**, pH7.4.
Hu38SB19 was administered intravenously on days 18, 21, 24, 27 after tumor

implantation.

Vincristine was formulated in 5 % glucose in water. Vincristine was administered
intravenously simultaneously to hu38SB19 on days 18, 21, 24, 27 after tumor

implantation.
The results of the experiment are reported in Table 1.
Tumor doubling time = 3.4 days.

The following end points have been used:

e Toxicity was declared at dosages inducing = 20 % body weight loss or = 10 % drug
death,

e Antitumor efficacy was determined by calculating log10 cell kill = (T-C) / [3.32 x
(tumor doubling time in days)]
(T meaning the median time of the treated mice to reach 750 mg and C the
median time (26.9 days) of the control mice to reach the same size; tumor-free
survivors are excluded from these calculations and are tabulated separately). No
antitumor activity was declared for log cell kill < 0.7, and the treatment was
declared highly active for log cell kill = 2.8

e Tumor Free Survivors (TFS): correspond to complete regression below the limit of
palpation (63 mg) for the entire duration of the study (>100 days post last
treatment).

e Therapeutic Synergism: a combination has therapeutic synergism if it is more

active than the best single agent of the study (by at least 1 log cell kill).
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Toxicity for vincristine alone was observed at a dose of 1.3 mg/kg/injection, with 25.2 %
body weight loss at nadir on day 27, i.e. above the 20 % threshold. The highest
nontoxic dose (HNTD) for vincristine was 0.8 mg/kg/inj (total injected dose = 3.2 mg/kg).
The 0.8 mg/kg/inj dose was also found to be highly active with a log cell kill of 4.4. The

5 lowest dose 0.3 mg/kg/inj remained active with 1.4 log cell Kill.

Regarding hu38SB19, the product was well tolerated at a dose of 40 mg/kg/inj. No
toxicity was observed, which can be explained by the lack of cross-reactivity of the
antibody with murine CD38. The log cell kill was 0.5, indicating that hu38DB19 was not

10 active under these conditions.

The combination of vincristine at 1.3 mg/kg/inj and hu38SB19 at 40 mg/kg/inj was toxic,
with 24.6 % body weight loss at nadir on day 27, i.e. very similar to what was observed
with vincristine alone at the same dose. The dose of 0.8 mg/kg/inj of vincristine with 40

15 mg/kg/inj of hu38SB19 was considered to be the HNTD. Remarkably, this dose
displayed 5/6 TFS at the end of the study (day 160). Likewise, at the lower dose of 0.5
mg/kg/inj of vincristine with 40 mg/kg/inj of hu38SB19, 5/6 TFS were recovered on day
160 post tumor implantation. At both equitoxic doses of vincristine alone no TFS was
recorded. We conclude that this combination shows a therapeutic synergism.

20
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hu38SB19 |V 40.0 (160.0) . . . . 40.0 (160.0) 40.0 (160.0) 40.0 (160.0)
40.0 (160.0) WD 2010/ 061358PCT/ 1B2009/ 055390 13 Clainms 1. A pharnaceuti cal
conbi nat iwo 200mpBI358i Nng an anti body specifically recogni PCmgBLDEBS5asd at

| east vincristine, wherein said antibody is capable of killing a CD38+

5cel | by apoptosis, antibody-dependent cell13 nedi ated cytotoxicity (ADCC),
and conpl enent - dependent cytotoxicity (CDC). 2. The conbination of claim1,
wher ei n saimé'aé'ﬁ’?i body is a humani zed anti body. 103. The conbi nation of
claim2 wherein said anti body conprises one or nore

conplenentarity-determ ping regi on having an am no aci g sequence sel ected

From the or duphebrerasen il fom BRes s g o A tgody Sastheg R iecoqmiss 6. o1

12, 13, 14, 15CD38and at leds, vindistin) whddein 83d arbodyds caflablesi killthg, a 263829, 30,

31, 32, §3’ 34(’:eII3b5y’ap%?)gos%?éntibody-dependent cell-mediated cytotoxicity (ADCC), and
complement-dependent cytotoxicity (CDC).

2. The combination of claim 1, wherein said antibody is a humanized antibody.

10 3. The combination of claim 2 wherein said antibody comprises one or more
complementarity-determining region having an amino acid sequence 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, 33, 34, 35, and 36.

15 4. The combination of claim 3 wherein said antibody comprises at least one heavy
chain and at least one light chain, wherein said heavy chain has an amino acid
sequence represented by SEQ ID NO: 66 and 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 has an

20 amino acid sequence selected from the group of SEQ ID NOS: 62 and 64, and said
light chain comprises three sequential complementarity-determining regions having
amino acid sequences represented by SEQ ID NOS: 16, 17, and 18.

5. The combination of claim 3 wherein said antibody comprises at least one heavy
25 chain and at least one light chain, wherein said heavy chain has an amino acid
sequence represented by SEQ ID NO: 72 and said 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 has an
amino acid sequence selected from the group of SEQ ID NOS: 68 and 70, and said
30 light chain comprises three sequential complementarity-determining regions having

amino acid sequences represented by SEQ ID NOS: 28, 29, and 30.

6. Use of an antibody specifically recognizing CD38 for the preparation of a
pharmaceutical combination according to claim 1 for the manufacture of a

35 medicament for the treatment of cancer.



154. The conbination of claim3 wherein said antibody conprises at |east
one heavy chain and at |east one light chain, wherein said heavy chain has
an am no woi2dicgsmsence represented by SEQ I D NO 66 andpsaitB2dogessgoochai n
conprises three sequential conplenentarity-determ ning regions having am no
aci d sequences represented by SEQ ID NOS: ®8, 14, and 15, and wherein said
i ght chain has an 20 am no acid sequence selected fromthe group of SEQ ID
NOCS: 62 and 64, and said light chain conprises three sequenti al

conpl enent arj t yhéledeesMoidmney whegivssid Badeg ieahimadicbd ap@spdgnces represent ed
by SEQ ID NOS: 16, 17, and 18. 5. The conbi nation of claim3 wherein said

anti body conprises at |east one heavy 25chain and at |east one |ight chain,
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acid sequence sel ec r t p.0 ; and sai
30l'ight chain i%r?@r%ﬁcegsz ?ﬁ’r %Bge%:zﬂt?%lzgcg%pmeﬁg%a?’?ﬁ; @égm ni ng
regions having am no aci d sequences represented by SEQ I D NOs: 28, 29, and

30. an anti ho ecifically recognizin 8 for the
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antibody is a W@Fﬁﬁf‘%g’yasfﬁg&b%&@ 6§ a” é'dﬁbeé“%f;h%” S?WPFPS‘%MQGB&SHQ%%H%G'
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