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sense and sNﬁmbtlbﬁaﬂlalnbe%mne%nﬁalssaau9 tB3HB3s, §83B31WdhingssBBd, | engt h

monocl O?g‘l an}c speC| gglly recogn ée C%Ot8ygre (fescrlbed in PCT application WO2008/047242.
Said anti-CD38 antibodies are capable of killing CD38" cells by three different cytotoxic
mechanisms, induction of apoptosis, antibody-dependent cell-mediated cytotoxicity
(ADCC), and complement-dependent cytotoxicity (CDC). In addition, these antibodies
are able to directly induce apoptosis of CD38" cells, even without the presence of

20 stroma cells or stroma-derived cytokines. Melphalan is an alkylating agent used in
chemotherapy. Nevertheless, there is still a need for new and efficacious medicaments

for treating cancer.

It has now been found, and for this invention, that the efficacy of the humanized anti-
25  CD38 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 melphalan.

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”)
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The 38SB18 antibody comprises at least one heavy chain having an amino acid

20 sequence consisting of SEQ ID NO: 52 and at least one light chain having an amino
acid sequence consisting of SEQ ID NO: 40, said heavy chain comprising three
sequential CDRs having amino acid sequences consisting of SEQ ID NOS: 7, 8, and 9,
and said light chain comprising three sequential CDRs having amino acid sequences
consisting of SEQ ID NOS: 10, 11, and 12.

25
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
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The hybridoma cell lines producing the 38SB13, 38SB18, 38SB19, 38SB30, 38SB31,
and 38SB39 murine anti-CD38 antibodies have been deposited at the American Type
20  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, respectively (as described in WO2008/047242).

The term “humanized antibody”, as used herein, refers to a chimeric antibody which

25  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 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 modelling, 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



PTA- 7668, and PTA-7671, respectively (as described in WO2008/047242). The
term "humani zed anti body", as used herein, refers to a chineric antibody
whi ch corweai2niomiendsmal sequence derived from non- hunan i mocunBylowhisBsn. The
goal of humani zation is a reduction in the inmunogenicity of a xenogenic
anti body, such as a nurine antibody, for4introduction into a human, while

mai ntai ning, the full ntigen binding affinity. and specificity of th
Tt body. " Ditirkariatmertfo Sebogin et Loakeli e SREHiem rethsbli on by
ot herf nmanmefem Jﬁ@yo@&m@ﬁﬁﬁgﬁamauﬁhﬁ@a@&é@b&k amfﬁnmlmbfﬁs@smgiawhor |
resurfacing and. rafting. used herei n, e resurfacing technol o
uses a cong%‘gﬁ'mgmﬁdpﬁ@&laé\éﬁ%@épIaiql’]‘ N5t ati stical anal ygi s and Y
nmut agenesis to alter the non-CDR surfaces of antibody variable regions to
resenbl e_the, surfaces of, known anti bodj es.of . the target host. The CDR
I S R N T T S o A
regi ons of, refdmtzzi/ngxmﬁmhégi]_lerﬁ’ciﬂy‘_mﬂSgtitﬁiﬁ_iésbmwh a'tj![ﬂfef)enghbﬁn@ﬁ (ﬁs’c&fﬁg?ﬁlm Esdomai n,
e.Jg., see . nlze cnineric nti,pnodal es rerera ave
ot ant r EPlRL ARG By iy b e T R b S ReeED Bl etant ApitRyRs
deterniniggca@géanmaﬁﬁﬁ&wmn@ewbuevcﬁuhat@ﬁthm%annmggctﬁngﬁhm(Frqn1the
correspondi [ t reql a ] r stantl a or
excl usi vel yag? gwwggillﬁér ?ﬁg{ﬁ’sa&gaﬁ&i a§§r a%%g(?igag VAhaeRg (P{oés f or
the resuf a@ésﬁlg‘a?ﬁg ¢Er 0Izadi1es; Elao_cmetﬂgg_r P?méﬂnEdA., fleg1, rigslesu/srdmmunology "
i munogeni ¢ ies Within a erent. host, are_disclo in
bt ont e 653008 e St M a3y Aslss PRl Mdiree i iR §005
refﬁrgnce. Amgh§©dMQsecag1bg&gggmﬁgneQS%?V??cﬁﬂN@hMﬁhg(UEL@bhﬁ?.techniques
I NCl udl n -.qar 1 NQ. 7. \ , , . S.
5e50 105. CRaiouehandubnGuRRdr fPie radben (Pl U b @ b A ep o 510
?-196;\/[ Padl i’in a&lib;gifs cgﬁ%tb,médﬁ @}C@Jb@fety mmatr?nbogyno%( iA/thg art %ﬁmﬂ%hl\a/l&;eb\udni Ckia

e R r I N n eer.l . - y . et al. ,
Toos s, tisPiey mesieroSef aARLEEL s 44 eal T BT, (BB EE ons,) " and
i denti fi cat b@143f18f dreXitereatiorslipduses applichlid/SReHIBAIbARBIbers WOHOBE645)WdOdi es
can be made by 2. V3l L eeYo4363 WoTTads1OWD 58350, M obAsLAdINg \pBage

91/10741 (said references incorporated by reference in their entireties).

20  The anti-CD38 antibodies of the pharmaceutical combination of the present invention
are humanized antibodies which recognize CD38 and kill CD38" cells by apoptosis,
ADCC, and CDC. In a further embodiment, the humanized antibodies of the invention
are capable of killing said CD38" cells by apoptosis even in the absence of stroma cells
or stroma-derived cytokines.

25
A preferred embodiment of such a humanized antibody is a humanized 38SB13,
38SB18, 38SB19, 385SB30, 38SB31, or 38SB39 antibody, or an epitope-binding

fragment thereof.

30 The CDRs of the 38SB13, 38SB18, 38SB19, 38SB30, 38SB31, and 38SB39 antibodies
are identified by modelling 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
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sequences r Getreaﬁlamg&églbys having amino acid sequences represented by SEQ ID NOS: 16, 17,
and 18. In another preferred embodiment, a humanized version of 38SB30 is provided,
which comprises at least one heavy chain and at least one light chain, wherein said
heavy chain comprises three sequential complementarity-determining regions having

20  amino 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 ID NOS: 22, 23, and 24. In another
preferred embodiment, a humanized version of 38SB31 is provided, which comprises
at least one 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
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and 38SB39 antibodies has been shown to be particularly advantageous as an

anticancer agent. The preparation, physical properties and beneficial pharmacological

20  properties thereof are described in WO 2008/047242, which is incorporated by
reference herein in its entirety. Generally, the doses used for treating human beings,
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  Melphalan (brand name, Alkeran™), is a chemotherapy drug belonging to the class of
nitrogen mustard alkylating agents. Otherwise known as L-Phenylalanine Mustard, or
L-PAM, melphalan is a phenylalanine derivative of mechlorethamine and is a
bifunctional alkylating agent. Formation of carbonium intermediates from each of the
two bis-2-chloroethyl groups enables alkylation through covalent binding with the 7-

30 nitrogen of guanine on DNA, cross-linking two DNA strands and thereby preventing cell
replication. Melphalan is used primarily to treat multiple myeloma and ovarian cancer,

and occasionally malignant melanoma. It is usually administered orally or intravenously.

One aspect of the invention is a pharmaceutical composition comprising an anti-CD38
35 antibody in combination with at least melphalan. Since the activity of the products

depends on the doses used, it is thus possible to use lower doses and to increase the
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phar macol ogikeadrdipg apetivlRwirdierreah: are described in WO 2008/ 047242, whi ch
is incorporated by reference herein in its entirety. CGenerally, the doses
used for treating hunman bei ngs, which depend on factors distinctive to the
subj ect10 0 be treat ediogareell Rifitwpendayssd32k50, ng/ kg adm ni stered orally or
between 1 and 150 ny/ kg adm ni stered intravenously. Melphalan (brand nane,
Al keran(tm), is a chenotherapy drug belonging to the class of nitrogen
must ard al kid @lhicih@ ag%lbtrei;en@th@l’uMcﬁ'@r(K/Vtﬁ\M@Ia&SWhrcﬁ’liwmy|n¢'ddi?dii tiee Mugdyarfst, or
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40. 2660 2680 (1977); F.M. Schabel et al., Cancer Drug Development, Part B, Methods

in Cancer Research, 17: 3-51, New York, Academic Press Inc. (1979)]. A product is

considered to be active if logqo cell kill is greater than or equal to 0.7. A product is

considered to be very active if logio cell kill is greater than 2.8.

20
The combination will manifest therapeutic synergy when the logqo cell kill is greater than
the value of the logqo cell kill of the best constituent when it is administered alone and

used at its maximum tolerated dose or at its highest dose tested.

25  The efficacy of the combinations on solid tumors may be determined experimentally in

the following manner:

The animals subjected to the experiment, generally mice, are subcutaneously grafted
bilaterally with 30 to 60 mg of a tumor fragment on day 0. The animals bearing tumors
30 are randomized based on their tumor size before being subjected to the various
treatments and controls. Chemotherapy begins when tumors have reached a
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

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



replication. Melphalan is used primarily to treat nultiple nyel oma and
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may be quantified, for exanple, by the log(tnm) cells kill, which is

determ ned aneanttumgr activiths detdrhinddig abesroanaa withogé diflerar pbratidtérs= T- C
(days)/3.32* Td, in which T - Crepresents the tunor growh delay, which is

the nmedi an {95969 days for the tunors of the treated group (T) and the
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2660- 2680 ( 495ch)are mdMatdarhabeideetis @kampleancer Drug Devel opnent, Part B,
Met hods in Cancer Research, 17: 3-51 , New York, Academ ¢ Press Inc.
(1979)]. A product is considered to be active if log(tm cell kill is
greater thaﬂfh@br&qu’ahvérmob)a%o rélafeisptheasforestoqhashaeutical tcompesitieisy active if

l og(tm) cell Kki ter t han 8., The conbination w Il manifest
therapeutlccgéﬂ@Vﬁﬁﬁ%ﬁ Pﬂ%"ﬁ&ﬁf@ﬁwgégﬁF’PY@ﬂBPs greater than the val ue of
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exper i ment akimultanedussy, behi-simunghevasipesepardiely aotispated Gutljvercs periddooftife
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administration to vary in its duration from a rapid administration to a continuous

perfusion.

20
As a result, for the purposes of the present invention, the combinations are not
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.

25

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

subcutaneously or intraperitoneally in the case of localized regional therapies.

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

35  a solution of the product in water. The aqueous solutions are suitable for intravenous

administration provided the pH is appropriately adjusted and the solution is made
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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,

20  kidney, liver, lung, ovary, pancreas, stomach, cervix, thyroid and skin, and including
squamous cell carcinoma ; hematopoietic tumors of lymphoid lineage, including
multiple myeloma, leukemia, acute and chronic lymphocytic (or lymphoid) leukemia,
acute and chronic lymphoblastic leukemia, B-cell lymphoma, T-cell ymphoma, non-
Hodgkin lymphoma (e.g. Burkitt's lymphoma) ; hematopoietic tumors of myeloid lineage,

25 including acute and chronic myelogenous (myeloid or myelocytic) leukemias, and
promyelocytic leukemia; tumors of mesenchymal origin, including fibrosarcoma,
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,

30  keratoacanthoma, and seminoma, and other cancers yet to be determined in which
CD38 is expressed. They are mainly useful for treating leukemia, lymphoma and
cancers resistant to the commonly used anticancer agents as the anti-CD38 antibodies

of the invention have a unique mechanism of action.

35  Thus, the invention also encompasses the use of the above combinations for the

manufacture of a medicament for the treatment of cancer.



adm ni stered parentally. However, these conpositions may be adm ni stered
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constituents of which may be sinultaneous, separate or spaced out over a
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adenocarcin .. 1ncluding that of the bladder, breast, col on,
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reached).
20  The results of the experiment are reported in Table 1.
Tumor doubling time = 3.2 days.

The following end points have been used:
25 e Toxicity was declared at dosages inducing = 20 % body weight loss or = 10 % drug
death,
o 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 1000 mg and C the
30 median time (25.3 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
35 palpation (63 mg) for the entire duration of the study (>100 days post last

treatment).
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sem noma, and other cancers yet to be determned in which CD38 is
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manuf acture of a medi canent for the treatnent of cancer.Exanple: In this
exanpl e, th@‘gé?gfl'ﬂq

SgdyRsdeungk todie aghys WibadoheR!l befyl-frel phal an conbi nati on

of the invention for tunor growth inhibition was denonstrated in vivo. The
first selected tunor was transpl ant abl e human tiple.nyel oma cell
line, RPM - ?%ﬁd'ﬂgﬁwgggié e PgEpp Wik elﬁq[mtg%fbaﬁ%e ?rP(J)‘{DrmB)éﬂ/éH ﬁ%
pgosp_haz@ b(tjb‘x_foﬁ? m@'dbﬁé’v?&,tvhw{ceﬁ%%%xp@diﬁgbd\%&he ZIéHWc%ftérosHtﬂé?a‘iﬁmﬁoM?é Cat
adm ni stered jntravenously , , 25 afte u i mpl an i on.
VB! pha an Rty AR el G 8- O Edecor KD bas 5o dicaitsana BRED8y Shiesgtet
chl ori de 0. Qctiel uhdeathese chiitngl an was adm ni stered i ntravenously

si mul t aneously to hu38SB19 on days 16, 19, 22, 25 after tunor inplantation
(except for the highest dose of the conbination for which treatnent was

st opped on day cdPbinBtsh sfaxélehdixn ¥ers.1 ar@l@d)and hu38SB19 at 40 mg/kg/inj was

15 toxic, with 5 out of 5 drug-related deaths, i.e. very similar to what was observed with
melphalan alone at the same dose. The dose of 10 mg/kg/inj of melphalan with 40

mg/kg/inj of hu38SB19 was considered to be the HNTD. At this dose, the log cell kill

was 2.2, indicating that the combination was as active as the best agent, i.e. melphalan.

20  Another experiment was performed with LP1, a human multiple myeloma model highly
sensitive to melphalan in comparison to RPMI-8226. The model was implanted on
SCID mice.

Hu38SB19 was formulated in glucose 5 % in water. Hu38SB19 was administered

25 intravenously on days 12, 15, 18, 21 after tumor implantation.

Melphalan was formulated in 5 % ethanol, 5 % polysorbate 80, 90 % sodium chloride
0.9 % in water. Melphalan was administered intravenously simultaneously to
hu38SB19 on days 12, 15, 18, 21 after tumor implantation.

30

The results of the experiment are reported in Table 2.
Tumor doubling time = 1.5 days.

35  The following end points have been used:



The results of the experinment are reported in Table 1. Tunor doubling tine
= 3.2 days. The follow ng end points have been used: Toxicity was decl ared
at dosagewsoiotumwi3sg 20 % body wei ght [oss or 10 % dr ug@CuaB2009/05588% i t unor
efficacy was determ ned by calculating 10g10 cell kill = (T-C / [3.32 x
(tunor doubling tinme in days)] (T neani ngthe rredi an tirre of the treated

mce to reach 1000 r\rl%and C the medlantlme& \?& of the coptrol m ce
to reach th& saREcy; declafest afqosadesipduaieg 3 Q/éb%% Bigbdoss ¥R 1 hesdrug

cal cul ations agshtiar e tabul ated separately). No antitunor activity was
decl ared for Iog cell kill < 0.7, and the treatment was decl ared hi ghly
active for PogAeiHMokeffigacywas defgrmiedmhyecalesiation phine legtogell kil fleShbnd t o

conpl ete regregsizogn t@rﬂb%lﬁbh {,,hglir{déyfs jpal pation (63 ng) for the entire
duration_of the study ays post ast treatnment). Ther apeutl o
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than the best gebgh@nA8pis Rlys)dTenststhol Rk tBredcPans sémé@&eCtQHorJﬁrleb')
Toxicity for nmel phal an al one was observed at a dose of

mg/ kg/ i nj ect i O?PN'MP'ﬁﬁr%eéﬁ‘Wder”éf@éeé}é'&\&"ﬁgor&ﬁ”doqre?Weﬁ%d S‘i”paéate'é(bé‘{% t he

10 %t hr eshol dantTthﬁoM&Uuﬁ&&a@@éﬁl&éd ford&p&el(KiNT B)7, BAd theatdRnbmvasas 10
nmg/ kg/inj (total injected dose = rr%/%g The 10 ng/ kg/ i nj dose was found
Re

to be active wie%argd highlvastive forjqa el K gardi ng hu38SB19, the product
was wel hOtOLer@ﬁ&Qp@Jtlc%yﬂ&%?anfA é&ntElEétKﬂ/Ha@JtherQPedt@ é/ﬁérbbéni’\iﬁﬁ isoRsRr ved,

whi ch can be expl al ned )é Cross-reacti vi he anti body with
muri ne CD38. THEIVEHpNep| eRﬁS'ﬂQ'%@eFGOBthelstwdeY ah'gaﬁhu@g RelBEDB19 was not
active under these conditions. The conbination of nel phalan at 16.1

ng/ kg/inj and hu38SB19 at 40 ng/kg/inj was toxic, with 5 out of 5

dr ug- r el at edogeistlRsmelphalan\aigng waselisgrved @t aisase AR5 bpgdrofigiectin, with

33.6 % body weight loss at nadir on day 22, i.e. above the 20 % threshold and 4/5
15  drug-related deaths. The HNTD for melphalan was 10 mg/kg/inj (total injected dose =
40 mg/kg). The 10 mg/kg/inj dose was found to be highly active with a 9.3 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
20  antibody with murine CD38. The log cell kill was 0.2, indicating that hu38DB19 was not

active under these conditions.

The combination of melphalan at 16.1 mg/kg/inj and hu38SB19 at 40 mg/kg/inj was
toxic, with 34.2 % body weight loss at nadir on day 22 and 5/5 drug-related deaths, i.e.

25  very similar to what was observed with melphalan alone at the same dose. The dose of
10 mg/kg/inj of melphalan with 40 mg/kg/inj of hu38SB19 was considered to be the
highest nontoxic dose. Remarkably, this dose displayed a high antitumor efficacy of
18.9 log cell kill (and 1/5 TFS on day 148) and demonstrated therapeutic synergism in
comparison to the HNTD of the melphalan alone (9.3 log cell kill). Therapeutic

30 synergism was maintained at lower dose levels of the combination in comparison to

equitoxic doses of melphalan alone.
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1. A pharnmaceutical conbination conprising an antibody specifically
recogni zi ng CD38 and at | east nel phal an, wherein said antibody is capable
of killi nyoao@B8dsrcel | by apoptosis, antibody-dependenCtaBloogasidgn ed
cytotoxicity (ADCC), and conpl enment - dependent cytotoxicity (CDC). 2. The
conbi nation of claim1, wherein said anti®body is a hunmani zed antibody. 3.
The conbi nation of claim2 wherein said antibody conprises one or nore
conpl ement aM@YSdet er mi ni ng regi on having an am no acid sequence sel ect ed
fromthe group consisting of SEQID NCS: 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,
371, 32, 351" 34A PRyiagkytcgh combingin CEimsTRig A AN Broe R RGeS o o
32“ body c_o(rjrp[1 i PS8 aﬂd _bEI@ﬁ&t rﬂél@hdlmwweeél@'gaidmdb@iy i eaﬁéblé)@fadllir'hggél;CDgE%i In,D
erein sai eavy chai as _an ami no ac equence res
NG 66 ahd sai dotapoeiafneeBinR eBo Rl P BAdRRAG ST TRDES) Hha
conpl enent ar i t yestaplemshtrdepgnd @gicotatoxivity (OQCan no aci d sequences represent ed
by SEQ ID NOS: 13, 14, and 15, and wherein said |ight chain has an am no
aci d sequence selected fromthe group of SEQ ID NOS: 62 and 64, and said
| i ght chai n2conptid s&@abihdtioheof SReb e Nivhadeircsipheteay & d hymasiz&r atibodgy r egi ons
havi ng am no aci d sequences represented by SEQ ID NOS: 16, 17, and 18. 5.
The conbi nation of claim3 wherein said anti body conprises at |east one
heavy ch@i n3andTias cdrewinationns clairg Rtwieheéih Baidwintibedycodprideseay yr @bl N has an

LT i T
s 1 Sedlionces remesgmUp oG SNTHIOLS 46, o 276 A MhResty sal
i e s AL L SIS Rl o b O Sl 501 o SES

conpl enent ari t yaste3&r m ni ng regi ons having am no acid sequences represented
by SEQi NOS: 28, 29, and 30.6. Use of an antibody specifically
recogni zing CD38 for the preparation of a

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
20 represented by SEQ ID NOS: 13, 14, and 15, and wherein said light chain has an
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.

25 5. 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: 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

30 amino acid sequence selected from the group of SEQ ID NOS: 68 and 70, and
said light chain comprises three sequential complementarity-determining regions

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



phar maceuti cal conbi nation according to claiml for the manufacture of a
medi cament for the treatnent of cancer. 7. The use of claim6, wherein said
ant i body we 2a10memsni zed anti body. 8. The use of cl ai m 7 painaBmiomossasod

anti body conprises one or nore conplenentarity-determning region having an
am no aci d sequence sel ected fromthe grtfup consisting of SEQ ID NOS: 1, 2,
3, 4, 5, 6,7, 8 9, 10, 11, 12, 13 14, 15, 17, 18, 19, 20, 21, 22,

23, 24, 25, 626,S%Pfazs?nt%%y%@ﬁc'f@a@y, regogni4ag C§3?f%f§bear?@a?3'9n@?%he use of
cl ai m 8 wher ei npissind c@utichlihbitRiap hcs&8ingto biamst feree heautactib@bia and at

| east one light c ain,ﬂégerekn E%%g Eeav chain has an am no acid sequence
represented by BEECTPERCYT 68 UgA i C‘Hlé%(/y chain conprises three
sequential conplenmentarity-determ ning regions having am no acid sequences
repr esent ed by_ﬁEEﬁJ | D 13, 14, and 15, and wherein said |ight chain has
o’ am nod acfd s Q%??c%f'\cls%ﬁ"éé%&reﬁ’?W?H@”&V&%W‘a@%’ PB4 62 and 64,
and said light chain conprises three sequential conplenentarity-determ ning
regi ons havi,ng am no acid uences.represented by SEQ I D NOCS: 16, 17, and
15, 10. TheBuse! & Uch JiGATE AWAFEN soda G FHBRSCE GRBAT BB at | cast one
heavy chai n andcahplémastarigrtérniting eonmhavibyeireaming acid deqasncetdeiciednas an
am no acid sequgnce represented b I O 7 Sgi Vv aj

conpri ses threeﬁ% LFEQIPP%PO%%%FJ@E{@EESPI 'E?gldogt%%mgﬂgﬁgérgggﬁsykggl Lg ani no
aci d sequences t&psesenreds by, SEQ 1, R2NEX:24255, 286 27,488 22,730, and3tsar 84,1855 ai d
i ght chain hasagﬂg?nino aci d sequence selected fromthe group of SEQID

NCS: 68 and 70, said light chain conprises three sequenti al
conpl enmentarity-determ ning regi ons having am no acid sequences represented

by SEQ 1D N? “?r?é uszegéf c?aI?r% 83v9herein said antibody comprises at least one heavy chain and
at least one light chain, wherein said heavy chain has an amino acid sequence
15 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 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

20 amino acid sequences represented by SEQ ID NOS: 16, 17, and 18.

10. The use of claim 8 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: 72 and said heavy chain comprises three sequential

25 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 light
chain comprises three sequential complementarity-determining regions having
amino acid sequences represented by SEQ ID NOS: 28, 29, and 30.

30



