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I n enbodi nents the antibody has an 1gGl Fc region. In enbodi nents the

anti body conprises a nodified Fc region, wherein said nodification enhances
ADCC act iw0t2912/041800 | n an enbodi ment, the conbi nati on PSTEPea1/066648 he
treatnment of cancer. In a further enbodinment, the cancer is selected from
mul tiple nyel oma, and non-hodgki ns | ynphomna. I n anot her aspect, the
conponents of the conbination, the antibody and proteasome inhibitor, are
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conbi nation of an antibody specific for CD38 conpri si nﬁ an HCDR1 regi on of

sequendds §FEsHRNKERrepents tenatidomyde, TReorelier|e FRI%e q aggiipmofiye ‘iail)'e an
HCDR2 6?&1(9@0@6875&%8%% t%%%e%\i'l_\@%%%ﬂfe@ ﬁﬁ@%ét?sh@vn@r?t V@?@ s R on
of sequence DLPLVYTGFAY ( , an LCDR1 reglion of sequencCe

SCGDNL Rt SEQ | D NO. 4) an LCDR2 reg| on of sequence GDSKRPS (SEQ | D NO
5), and an LCDR3 region of sequence QTYTGGASL (SEQ ID NO: 6) and bortezomnib

i's abl Fldtﬂ‘d@%@\h@tﬂ@ He'di&iloﬂfofqﬁ”@c@?p)\mﬂ %II&B&%h@%bhﬁnﬁdﬁ@ﬁQﬁ NNSRoE822
cells resence of isolated human an at | east

t wo- f oadd Ierrahéenndﬂ d My the PBMESs werd freatetovith Ismatidemistef pricidg trelagment with
bortez e. er. i nb t f an
ant 1 bod SRR T MoBosReh BB NBSREPERY i R ¥R GlyRr CorficaE A5 HBe
GFTFSSYEMN réSe@ehts Noalidpmide. of Treagetmat’e r@)fh,‘%ht(sSEE[é |dddiion bﬂ) theanaldeDig2

regi on SNTYYA SEQ 2 an H i on of
equent RSB Aprvaniits VEURGT 51T A0 CORE g VIRl 2 Qi Ale 0SS from
SCONLRHIY¥¥YH SEQ | D NO 4), an LCDR2 regi on of sequence GDSKRPS (SEQ I D NO
5), and an LCDRS regi on of sequence QTYTGGASL (SEQ I D NO. 6) and bortezom b
is able.to r one | east, t wo- f.ol

Four -1 Sidtrecs ShEGe TREBietiEid whaie RS ionR R Wi isaimian bl Ghe i Not-Hpze
anot hegggspect, the present disclosure conprises a nethod of treating
nmul ti pl e nyel oma and/ or non- hodgki ns | ynphorma in an individual in need

cose. c e Ty Mg S GE By LHER B R B Rby 631 o
sequenafad NERoMRRD HﬁeNiBMC%)andaNCHQ@BQ cefiginere abameoMenie@alidomide prior to
G SGDPSNTYYADSVKG n HCDR3 regi on of sequence DLPLVYTGFAY

(550 besner) i SRBRAST DT s elichl cu@ser! BeDADRANAON (B 31 BANGING e an

LCDR2 y&gi &{hc% odtfeflt Sr’l't‘?eg)t GPEKER et GSEPnLRROshown apE thePildr rof& able 7h.
2012/ 041800PCT/ EP2011/ 066648 regi on of sequence QIYTGGASL TSEQ I D NO 6)

"y mphoFUgrer St ReRt gt ARHE Grite GHOP Bals Y rercbruanainit \BoRCeDs e

anount gng Ienahdﬁﬂﬁ’cﬁé‘erOrﬂ§ WPBW%?@ﬁeéte@qn‘m re?ufah@&nfb‘é”&fdr% 'ﬂ&aﬁﬁeﬁﬂhhm’dy
specific for CD38 conprising an HCDR1 regi on of sequence GFTFSSYYMN (SEQ I D

NO 1) N@R%O@eqJélﬁ@eet@qu&e@themmmﬂ@n calculatoResing ghe fragtionse gredhse
G SGDP DLPLVYTGFAY
( SEQ | EMY\BA%S E'ﬁ@u(efggmﬂe'\&%gho ﬁ%é%%éfﬁ%ﬁﬂﬂﬁﬁ@gﬁéﬁéﬂ D NO 4), an

LCDR2 regi on_of sequence GDSKRPS (SEQ ID NO 5), and an LCDR3 regi on of
sequenEIUBEYE @HRYS theEgyowth NehibBipnapldvastusePe e myeloma ellaliiesceausefpby ses

a syne C n f Ki
cort PanSioribeARe TR dRABIRK (B T RS, e K50 oY UG
(SEQ I |1m®1 1Me 1@5H0 HEDNZ 11H9f% neltsd wasq@i8nble GhSAFENGN YRAPBNARZ26 Stels | iadhO:
{I; of sequence DLPLVYTGFAY (SEQ ID NO 3), an LCDRL region of
sequen8 LRHYYVY (SEQ ID NO 4), an LCDR2 region of sequence GDSKRPS
(SEQ ID NO 5), and an LCDR3 region of sequence QTYTGGASL (SEQ I D NGO 6)
and (aFigurel9 ﬁmﬂaieecbmecaatimw@CGtwrhé@f H989 cely bsathprcmnmieaiim of MOBOBO3

Emboa Aiodd B A ELCEREE or Biohi, TP e LR By B it ™

variabl e heav chaln of the sequence o
QVQL VEE @I VIIPSIBsy RUIBCARSEHDASS YWIMNALTROLAPAK ce BBt esaprBiNation of MOR202 at

10) and AL R eC Tl ARz, e Maphal ettt 12 1O

DI ELTQPPSVSVAPGQTARI SCSGDNL RHYYVYWYQQKPGQAPVLVI YGDSKRPSGE PER

FSGSNSGNTATLTI SGTQAEDEADYYCQTYTGGASLVFGGGTKLTVLGEQ (SEQ I D NO 11).

Enbodi ments conprise a conbination, wherein the antibody conprises an |1gGlL
Fc region. Enbodi ments conprise a conbination, wherein the antibody
conprises a nodified Fc region, wherein said nodification enhances ADCC
activity. Enbodi nents conprise & conbi nati on, wherein said anti body
specific for CD38 and said thalidom de or an anal og thereof or proteasone

i nhibitor are adm ni stered separately. WD 2012/ 041800PCT/ EP2011/ 066648
Enbodlnents conprlse a conblnatlon mhlch |s abIe to reduce bone Iy5|s mnth

o, Y R 1 T . o Y e .



NCI - H929: Mul tiple Myel oma Cell Line DSMZ #ACC 163 RPM 1640 (sane as

AMD- 1), supplenented with 1mM Na- Pyruvat e, 50pM 13- Mer capt oet hanol RPM 8226:
Mul tipl e Wpebrmai188el | Li ne DSMZ #ACC 402 RPM 1640 ( sane Pa3/EAMIHDS66TPM 2:
Multiple Myeloma Cell Line DSMZ #ACC 50 RPM 1640 (same as AMO- 1)

Pl asmacyt oma, Malignant Plasma Cells Klinikumrechts der |Isar RPM 1640
(same as AMO-1) Bone nmarrow sanples (4-10 ml aspirate) fromnultiple

ny el omEiqurel EINdlrovaithe aMind Gt S#LLBPEEGT MEPRRAJA./ 066648 extranedul | ary tunor
pl asmacyt oma sanpl es were obtained after informed consent fromthe Klini kum

rechts I 0

centri FE%‘I Ei i% h&ng R&i'é %ﬁéwglcgmr%c% E?Q B}b@ﬁ?ﬁu@h?&&élacﬁﬂgég\gb\?&gb and

Irragnlelt i?ag@mmBgd@I\ingggrd E)hliE@ medlgtlorCedfl ADGD eoDr:st/ameﬁ w(lgsTgaH@d di ni rseedli%
abel | e ant | anti bo ecton cki nson

CAT. #a BRSPS AR (95 T8 ESSLETqteve Sproies TrraraaR Pl BSORIOR AASC B!

(ABC sNoOwyegledigr m ned using the flow cytonetry based Quanti BRI TETM

system whi ch neasures the georretri c nmean (GeoMean) per cell. Conversion of

neasured Geo into . correl ABC arm er. ce was

& oo PEtUsRR arlh Yoy e oty HenalsPE S B IS St e e LRatHe 1 he
nunber cginbHaa8n Nl ﬁl@ﬁﬁﬁz Red I@ﬁélidon%UQQﬁ %%@uﬁ_ﬁbﬁﬁ?m@@@oﬂmmiﬂ €8l|sone
PE nol ecul e per anti body. The results are shown in Table 2. Exanple

2: EvaI igurenl dfshomse expeimeshdl i doigHERe 1én shewegakrariraentod- cﬁ'mxei ﬁ5vahw@s

cel | 'ei?ﬁnmentI §Tﬁugﬂﬁé ‘?B'EHb%/s“'Qﬁcﬁé?ﬁﬁeAtec{‘ai’f demy 4 h'o%“&%%b éur%n

CD38 in i pfe nyel oma an smacyt ma cel
i nes whows |e|xpebmleed 6W Figuﬂfﬁwp)BAﬂSewate demeibfrandthestltneecwpatlmntsCﬂfﬂ@Nn in

f d d
w106, daPIBGR Gt Bt Jdpies 65 ware FafYed fofia tuik apements sapk? "
di shesid Tasitanday, dnBPMureedi um Lenal i dom de, purchased from Sel | eck
Chem cal s (LLC S1029, CAS No. 191732-6; Batch: S10290), was applied to

respecti v s t oy ncentr t 10 Mi voI

cont o F9HeoB Rk 1k MORLTCRERS MR b e \OURIP of el i efioy ‘8bos

FCS- supps@fireiatia & xamthi¢l m msrmedemti; mie@@m\/mrnablmwbat ed for 24h, 48h and
72h at 37C and 5% CO2 in hum dified incubator. Cells were resuspended

by gen 1 | |

vor ot PGB EhODR B B RRIT Srtl B 1ol BREE Pl Bty he B P Srofbe
was hed dbycribzatiniExagatié om, Wbherelthgirasidls af@Ghswe iaMdbleet® resuspended in
150[ 11 of cold FACS buffer (1x PBS supplenmented with 3% FCS). Cells were
agai n pelleted down by centrifugation and were resuspended in 150[ 11 of

FACS buffer containing gﬁ'ﬁ’ of anti-CD38 anti body (MOR202, 1gGl) or
contropeaﬁlqdoﬁwrmgbﬂ‘ epliefibat ed for Ih on

2012/ 041800@;7%?%3?0% 0680/ %me@f'éltlbs efgér?emaw& thevtdd A8SitHRY ﬁffect

centrifugation reresuspe fer supplenented wt
PE- | abef agogwimiigar yThﬂtsym@cgy ( IBEnGr@ltﬁznfmragmemlstlgoaffecmf A-cooamatiogGs

0938 CoR B IR L0 FCAAS, £l 3bS, ke of ., ShATNTCR=iGhow 1

cent ri fTugaieitioal Baxis rEwp%m@d)esingléﬁa ctmﬁbmrizé'dn&mabhors pEPeME NG aner e

t hen sybjected to anal ysis_u a FACS arra The basal
CD38 ek‘ﬁi@g@i%'rbpﬂ@ggﬂ alon SiuSiandP Rararasot Bev SB102 RaT {@R8) dunih '%:Dss

expr es§{® cﬁéfédsd%rbﬁcg ﬁ‘h't@er?tnreﬁddlri CHB@M 4., ﬁbﬁe%%@ﬁod@fof H@f@ﬂnﬁrﬁ'

on the 8 expression of s 1s shown in Figurel, and the af ect

of | enavn%rgwrrd@rmsctlﬁ%ecmxsatdﬁwtém ofrihese Methods Ipused heveis Sieevaisa Rlarkeur e
ot oo ey i R B R G EYRB T bbb GRSk
cytotoxic agents in vivo in breast cancer and other models, Breast Cancer Research and
Treatment 46:255-278 (1997), which is incorporated by reference in its entirety.
The term "antibody" means monoclonal antibodies, including any isotype, such as,
lgG, IgM, IgA, IgD and IgE. An IgG antibody is comprised of two identical heavy chains and



AMO-1 25,000 115, 000 90,000 4.6 Significant LP-1 125,000 162,500 37,500 1.3
No NCI - H929 195, 000 390, 000 195,000 2.0 Wak RPM -8226 670,000 871, 000

199, 000 1w® 2veak10PM 2 38, 000 98, 800 60, 800 2.6 Signifi eamEPRIA®H@EYt ONA
30, 000 69,000 39,000 2.3 Significant Exanple 3: Inhibition of
proliferation of AMO 1 cells using Lenalidom de al one The
cytotoxicity of Lenalidomde was tested in AMO 1 cells. Cells were

col | ectwed idardicdl Byt dndimdtian R6-jvekl B aisaBidel bahds0EAchendavypaid Wghtl chain
I ncreasi ng, amounts of Lepal i dom de were added to the wells and plates were
i ncubafetaingr axanstagregian apf Hvagaele; RPN AR VAEAPIE HEGIPR 6?”’[(35‘% @@?

QL;ﬁ{i tbgwggfs' Uhllel! AEGRPWRIAEIRETSFINIAG F&GibndT QFEDHREGL IR "hibeRvariable
regions", which are primarily responsible for binding an epitope of an antigen. They are
referred to as CDR1, CDR2, and CDRS3, numbered sequentially from the N-terminus. The
more highly conserved portions of the variable regions outside of the CDRs are called the
"framework regions". An “antibody fragment” means an Fv, scFv, dsFv, Fab, Fab' F(ab')2
fragment, or other fragment, which contains at least one variable heavy or variable light
chain, each containing CDRs and framework regions.

THALOMID® (thalidomide) in combination with dexamethasone is indicated for the
treatment of patients with newly diagnosed multiple myeloma, and is marketed by Celgene.

A “thalidomide analog” includes, but is not limited to, thalidomide itself, lenalidomide
(CC-5013, Revlimid™), Pomalidomide (CC4047, Actimid™) and the compounds disclosed
in W02002068414 and W0O2005016326, which are incorporated by reference in their
entireties. The term refers to a synthetic chemical compound using the thalidomide structure
as a backbone (e.g., side groups have been added or such groups have been deleted from
the parent structure). The analog differs in structure from thalidomide and its metabolite
compounds such as by a difference in the length of an alkyl chain, a molecular fragment, by
one or more functional groups, or a change in ionization. The term “thalidomide analog” also
includes the metabolites of thalidomide. Thalidomide analogs include the racemic mixture of
the S- and the R-enantiomer of a respective compound and the S-enantiomer or to the
R-enantiomer individually. The racemic mixture is preferred. Thalidomide analogs include
the compounds of the following structures:
(A) Lenalidomide

O

NH

2 (Formula 1),



WD 2012/ 041800PCT/ EP2011/ 066648 colorimetric XTT-based assay using the
cell proliferation kit 11 (ROCHE, Cell Proliferation Kit |11, Cat. No.:
11465015000)20124a1808 ubsequent neasurenment pl ates were suh?pealPe@llmosﬂsacan
Geni os Reader and absorbance at 492nm was detected. The results are shown
in Figure 2. Exanple 4: Synergistic conbination of MIR0202 and Lenal i dom de
in AMO-1 cells AMO-1 cells were selected for testing with the

conbi nas) Pali@brd202 and | enal i domi de. AMO-1 cells are simlar to

pl asmacytoma cells in humans in that both have a | ow basal CD38 expression,
and CD38 is mgr@flcantly upregul ated in both upon treatnment with

| enal i dom de as ;Shown in Table 2. PBMC s were isolated by density

gr adi ent_. i&ugat i f freshly isolated hunman bl ood. 1sol ated bl ood
from di fere t d nor;/m\:\r/;%\r5 ered on a defined vol une of Biocoll

(Bi ochr L6% LOT No.:1050T) in a Fal con tube and

centri fu NPBMCs were isolated and suppl enented with RPM

medi um /ﬁ cells Were counted and the PBMCs were adjusted to a
concentration of®6 x 106/ nml f AMO- 1 cells were adjusted to a
final concentration of 2.5 x 10 PFﬁn r later identification in flow
cytometry, the AMO-1 cells were were stained for 3mn with 0.1pg/ml of

Cal cei nAM (Cal.cein: 1ng/nl stock solution, Invitrogen, Cat No.: C3099) and
washed @h?%’é‘a{"i’%@eby gentle centrifugation. 100pl of target cell suspension
were m Xef| 00[ 11 of PBMCs to achieve a ratio of 1:30. Antibody MR202
or anti body 207 (negative control) were added to a final concentration
of 15pgLnr ns were further incubated for 4h at 37C. To

ee;d\ i cel Quspen& ons were challenged with propidium
P1) k& subsequent Yy anal yzed in flow cytonmetry. Target cells were

i odi de
separated~via gQti ng lHdei nAM positive cel | popul ations, and cells
killed via ADCC gyer uantlfled aslntotal Si X experinents were

performed in order to determ ne tqhe ration of ADCC on AMO-1 cells by the
conbi nati on of MIR202 and | enal i dom de In three experinments, the PBMCs and
AMO- 1 |1lels were treated with |l enalidomde prior to treatnent wwth MIR202,
the refWl ts are shown in Tables 3 a-c and Fi gure 3. In three additional
experinents, only the PBMCs were treated with | enalidom de prior to
treatment w tiy IVDR202 the results are shown in Tables 4 a-c and Figure 4.
Tabl e 3Bot h Ef|f ectorsand AMO-1 cells were treated with Lenal i domide prior

to WO 501 OAF8Q0RET/ EP2 66648 treatnent with MOR202. Single and
conbi nati o § of " }. 15pg/ ml of MDRO3207 and MOR202 were
used. he_dat a-1s presented in the foll owi ng three ways, as a) raw

i zed specific killing data, where the MIR202
treat rrent group is set as“1(100%, and c) normalized specific killing data,
where the thedretical conbination is ﬁ%{ %%100%. Tabl e 3a represents
raw data. Table 3a AMO 1 LEN 1011M alone 02 al one (15g/m ) Conbination
of LENwhboéin Reend RYRRR23, 4dd gPa gre BNBOIndYse3a@6rty B 5aig6x, JanVA&R0F 20Ky dhle )  +
DVBO LEN (00) LEN (1011M al one w thout PBMCs DMSO control w thout PBMCs
Exp. 1 #pdgg 23.69 35.98 13.10 14.15

F1
(Formula 5).

wherein R21, R22, R23, and R24 are each independently H, alkoxy, amino, or alkylamine.



15.12 15.45 15.41 11.07 Exp.2 10.13 22.53 29.09 7.94 10.52 6.99 13.22 8.44
8.45 Exp.3 22.80 49.56 80.39 19.93 24.04 22.24 22.63 22.38 26.43 The
units of wbeowalduses |isted are % dead cells. The DMSO, WOREP2@7/066648
MOR03207+DMSO, LENO, LEN1O without PBMCs and DVSO wit hout PBMCs groups are
controls. Tabl e 3b represents the data of Table 3a, but nornmalized,
where the MOR202 treatnment group is set as 1 (100% . Table 3b MOR202

AMD- 1 MR d&/MReGertizvhalke el dReviehidGeaby Cakeasndn)thantatment of multiple
myeloma. Lenalidomide is described as having at least the following properties in relation to
the treatment of tumors, a) cytotoxic to tumor cells, Gandhi et al., Lenalidomide inhibits
proliferation of Namalwa CSN.70 cells and interferes with Gab1 phosphorylation and adaptor
protein complex assembly, Leuk Res., 30(7):849-58 (2006), which is incorporated by
reference in its entirety; b) activates natural killer (Nk) cells, Gandhi et al., Dexamethasone
synergizes with lenalidomide to inhibit multiple myeloma tumor growth, but reduces
lenalidomide-induced immunomodulation of T and NK cell function, Curr Cancer Drug
Targets, 1;10(2):155-67 (March 2010), which is incorporated by reference in its entirety; and
c) upregulates CD38 expression on tumor cells, See Lapalombella et al., Lenalidomide
down-regulates the CD20 antigen and antagonizes direct and antibody-dependent cellular
cytotoxicity of rituximab on primary chronic lymphocytic leukemia cells, Blood, 112:13,
5180-5189 ( 15 December 2008), which is incorporated by reference in its entirety. “LEN”is
used to describe lenalidomide.

As described, thalidomide analogs upregulate the expression of CD38 on tumor cells.
Other agents that upregulate the expression of CD38 on the surface of tumor cells are
described in WO00/40265, US serial no. 09/226,895, which is incorporated by reference in
its entirety (Research Development Foundation).

A “proteasome inhibitor” refers to a compound that blocks the action of proteasomes,
i.e. cellular complexes that break down proteins, such as for example the p53 protein.
Several classes of proteasome inhibitors are known. The class of the peptide boronates
includes bortezomib (INN, PS-341; Velcade®), a compounds which is approved in the U.S.
for the treatment of relapsed multiple myeloma. Another peptide boronate is CEP-18770.
Other classes of proteasome inhibitors include peptide aldehydes (e.g. MG132), peptide
vinyl sulfones, peptide epoxyketones (e.g. epoxomicin, carfilzomib), B lactone inhibitors (e.g.
lactacystin, MLN 519, NPI-0052, Salinosporamide A), compounds which create
dithiocarbamate complexes with metals (e.g. Disulfiram, a drug which is also used for the
treatment of chronic alcoholism), and certain antioxidants (e.g. Epigallocatechin-3-gallate)
catechin-3-gallate, and Salinosporamide A.

"VH" refers to the variable region of an immunoglobulin heavy chain of an antibody, or
antibody fragment. "VL" refers to the variable region of the immunoglobulin light chain of an
antibody, or antibody fragment.



(15pg/ nl) (15pg/nil) (10pM conbi nation LEN (10pM Exp.1 -0.1 1.0 0.0
1.0 2.2 Exp.2 -0.2 1.00.2 1.2 1.8 Exp.30.11.00.2 1.1 2.3 For
Tabl es 3bwo,2012filaesenet i cal Conbi nati on” represents the aadirtirost10666ie

val ues of MOR202 al one and the values of LEN al one. The normalized data of
Table 3b is calculated as follows. Table 3a represents the nunber of dead
cells. Therefore, the specific killing values of Table 3b are cal cul ated by
subt ract i ngTh8eermatCES8 abidrieo tubrotdis kndherstd®3s, Waving the foIIowmg

2012/ 041800PCT/ EP2011/ 066648 specific killi val ues are conpared

MOR202 SYriYH)s: Wi R-Abpsyl xelage 11°A$ﬁ’é h&@@l‘aé?@eg Cofclie hdF-E8ose chi'rﬁ|a‘$8t?l éﬁgb
are shown |p|uﬁ1a(;,L@93§hagﬂl;@5ﬁm5 Q@Hlsga ymergism 1.1Chou et al.

The net hods of Chou-Tal al ay were use eterm ne synergism See Chou TO,

Tal al ay P, | ned
?];_ g g%}s’r 1 CE ﬁﬁéﬁﬁé‘éméﬁ@\ﬁrﬁ%ﬂ %?f§||?\9ll_|t|_ ﬁﬁﬁg& @%ﬁ%@%‘
e
s e

t he sygtsgrh%E@ég)tM@ 4hd unaf f ect ed by the dose D (F, + F, = D50 is the
dose producing the nedian effect (e.g. 1050, ED50, LD50). The constant m

determ nes iy éFiﬁBﬁpﬁn %fntltdBSéiQﬁﬁo&&l\ﬁﬁ secz%\ﬁ% ac%s%@?&}cafﬁ oviddd RAHGYR' €

to carry out a near regression C to es paraneters m
and D501 “MOR202” and “MOR03087” are used as synonyms to describe the antlbody shown in

Figure 11.

The DNA sequence encoding the MOR202 Variable Heavy Domain is:

CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCT
GCGTCTGAGCTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGC
CAAGCCCCTGGGAAGGGTCTCGAGTGGGTGAGCGGTATCTCTGGTGATCCTAGCAATAC
CTATTATGCGGATAGCGTGAAAGGCCGTTTTACCATTTCACGTGATAATTCGAAAAACACC
CTGTATCTGCAAATGAACAGCCTGCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGT
GATCTTCCTCTTGTTTATACTGGTTTTGCTTATTGGGGCCAAGGCACCCTGGTGACGGTTA
GCTCA (SEQ ID NO: 12)

The DNA sequence encoding the MOR202 Variable Light Domain is:

GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGC
GTATCTCGTGTAGCGGCGATAATCTTCGTCATTATTATGTTTATTGGTACCAGCAGAAACC
CGGGCAGGCGCCAGTTCTTGTGATTTATGGTGATTCTAAGCGTCCCTCAGGCATCCCGGA
ACGCTTTAGCGGATCCAACAGCGGCAACACCGCGACCCTGACCATTAGCGGCACTCAGG
CGGAAGACGAAGCGGATTATTATTGCCAGACTTATACTGGTGGTGCTTCTCTTGTGTTTGG
CGGCGGCACGAAGTTAACCGTTCTTGGCCAG (SEQ ID NO: 13)

Antibody “Ref mABS5” is an anti-CD38 antibody whose amino acid sequence is
provided below (the CDRs are bolded and underlined):

VH:

QVQLVQSGAEVAKPGTSVKLSCKASGYTFTDYWMQWVKQRPGQGLEWIGTIYPG
DGDTGYAQKFQGKATLTADKSSKTVYMHLSSLASEDSAVYYCARGDYYGSNSLDYWGQ
GTSVTVSS (SEQ ID NO: 21)

VL:

10



The effects of the conbination on AMO 1 cells is nmeasured % cell death as
descri bed above. W define the fraction F, to be the ratio of %cell death
of the trwetetk/aedob |ine to the %cell death of the cel pCirinreoigiop@sed to a
control. That is: F, =/0 cell death(treated cell line)/ %cell death
(non-treated cell line) Then the % cell death of a cell line is the
constant D50 in the nedian effect equation, which can be estinated by the
li near regr BHSTQSHISVISTSIGHFNSI TORIASQDNSTWRAWYDQKPGQSPRRLIGISASYRYI|
met hod _provi de antitative assessnent of syner iém het ween _drugs. A
Combi nSUFART HAsBAT BFTE TSR VRAEDEAN S/ QRIYSHI L A TKIHKETGED g
conbi nggh-@bug treatnents. A value of C less than 1 indicates synergism d
= 1 indicates additive effect; and C > 1 indicates antagonism Synergistic

ranges are f0eQkAs aeReiadBSaressistineghy fabahelalf gnd an aptibedyshaxing thessapee y
i ) 0, i
Vol nos CHIEAE RefnARs KR AP iR ddelnA940 03 221 B A TR Ao abrdito

sl i ght bgyeferayicenn itBramgjretyt er acti on (synergi sm or antagonism is nore

f h |.uei ._FE |1y i ' '
Peonosree el el Lot bl gt B fon W RARERERLS e o
2012/ O44@POPGT 4EBRMES @f Bf3s.Cl T ¥dddbnte$3f RRan Fc regidhs @rdavanbidg: ar e

t he doses_of drug 1 and drug@Z, respectively, in the conbination; Dx1, and
Dx2 eadWiGiTs Humarige: COREGIONeabiisAwwi- gt eMoAMEH TiigpertaiiedPi@ieins 2 t hat woul d
give t fedolynal j r J Ve y The doses
Dx1 anzﬁf)x ng@%ﬁ?@%lﬁ%@ﬁfﬂé@@&%pg%m fhgﬂﬁé@&gpfﬁ%yﬁyaﬁﬁ)éi ngl e drug
t r eat nent s. ‘Edweces AOGC aativigtimeaneahecdreasgi ot the meédiatfart afexhtibody tepeatatent of

N e e
poi nt  khRacdrmenm df e @d dictivivearki dissloddtrinbi 0pe00 8 2E7 2IGEheRteBh, bet ween 1 and

its A, thus the stronger the\&s nergi stic or antagonistic) effect is.

The abBVR2ARAQRSEO7A2aeERepr. (00 WRI2R406383 1 AR MarmgePics Qi aradive. anal ysi s
of doses r i [P ined effects of nultiple drugs or

enzymﬁ}cﬁmcﬁﬂegr@. r%q(AécI\e/H n|zn§l§rrlgIr eg{ﬁq% 2: 27-55 (1984), which is incorporated
by ref er encEMOROBRE7 istarr attipodpanvihaddiamion alcid saguenceis:t he above Chou net hod
is also provided in Ting-Chao Chou, Theoretical Basis, Experinental Design,
and Conput eWHzed Simul ati on of Synergi sm andAnt agoni smin Drug Conbi nation

Vet orence | VAIRRBRGkASATR TR b S Aa P FERB R G Ry

syner gRSal YNDMA S KSRET INIPDITBKNQFSU ML 8 VIR LIS TAY Y YO ARUIBHRYHED®Y YRS fi t
curve was determ ned bégr enovi ngg/t he data points a) where the concentration

of MORPOIVGERAGCTIOTYow (BEHENOARY ef fect and b) where the concentration was
near saturation. At the appropriate date point, approx. 80%cell killing,
the C valu¥lis less than 1, supporting clear synergy. Figs. 13-18

represent t i i I }

(dose of DRI P ey A A S P A YT P T {RQRPE QAR GRFIVOREORER 202
and | edPERGSGEN G ATh TISETAABDEAD¥Y EASWDPSSGDIFOGGG KL BUGONSEQ Iind
as lenﬁ@_j%;m de has no effect on AMO-1 cells regarding cell killing, the
Dx2 va 1 so approaches infinity, so the D2/ Dx2approxi mates 0, therefore
the d valu each of the six experinents is less than.1l pporting
clear syner BPR0350 Bads WsgSmierm el BiisedrmasomPaipival Pof i5loGhia where
the theoretical conbination is set as 1 (100% and includes the O Chou
cal cul ati oné. COT\V\B%QQ/@%%W}@Q@%J 6648 AFHIROUBE sggh|as|gryantibody
Experi gratieEERad 0. 421. 1g/ ml) LEN (5uM Theoretical Conbination MOR202

(0.42ny/ mL) and LEN (511M Conbi nation Index (CI) Conclusion AMO 1
Experi nent 1he peesentdiscpsurepalso gelatesdgmomipinations, pharmaceuticals, and

pharmaceutical compositions containing the described combinations. The two components

of the synergistic combination of the present invention, e.g. the antibody specific for CD38

and lenalidomide, may be administered together, or separately. When administered
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Experinment 2 0.9 0.1 1.0 2.4 " 0. 1 synergy Experinent 3 0.9 0.11.01.8"
0. 1 synergy AVERAGE 0.8 0.2 1.0 1.7 The date shown in Table 3c
di ffers fwormikalasisse 3a and 3b Table 3c is based upon di PCemPre11nese4giat a

poi nts than shown in Table 3a, as the concentrations chosen in Table 3c are
closer to the EC50 of the antibody (raw data not shown). "Theoretical

Conbi nation" represents the addition of the values of MJR202 al one and the

val ues tqfetthdrNtiradl tidecomponentsmRlyedoRhiiagddiogeler : oné pharmefdcdica t h
Lenal idom de prior to treatment with MOR202. Single and conbj nati on doses

of 10 @e@noalﬁanavs@gh maydﬂCNﬁR@a@W”b%ﬁGUWGQG%?G CGERYy Or excipienthe data i s
presen%ﬁe@aﬁvg 8hé Rh({,(eiﬁvnpené QH%@O b@sfﬁﬁﬁulél%‘ﬂlﬁ?ﬁfﬂaréﬁl%e RAceGidaf) . b)
n at a

normal | zed specCific g ere the MIR202 treat group Is set
as 1( 1oowaapsia'nds c)In s gasé tedtvepemnponreriks cam hg aﬂiamal,stem@sénwltweohelwoet i cal

Cone "Bk 5D 508 ens SR VBB DEIT A Ae P LE Y TBRBitonna

MOR202is administered prior to and/or separately from the administration of the antibody specific for
CD38, e.g. MOR202. In a further embodiment, lenalidomide, is administered at least 72
hours prior to administration of the antibody specific for CD38, e.g. MOR202. This time
period allows for lenalidomide mediated upregulation of CD38 in the target cells.

A pharmaceutical composition includes an active agent, eg. an antibody for
therapeutic use in humans. A pharmaceutical composition may include acceptable carriers
or excipients.

"Administered" or “administration” includes but is not limited to delivery by an
injectable form, such as, for example, an intravenous, intramuscular, intradermal or
subcutaneous route or mucosal route, for example, as a nasal spray or aerosol for
inhalation or as an ingestable solution, capsule or tablet.

A “therapeutically effective amount” of a compound or combination refers to an
amount sufficient to cure, alleviate or partially arrest the clinical manifestations of a given
disease or disorder and its complications. The amount that is effective for a particular
therapeutic purpose will depend on the severity of the disease or injury as well as on the
weight and general state of the subject. It will be understood that determination of an
appropriate dosage may be achieved, using routine experimentation, by constructing a
matrix of values and testing different points in the matrix, all of which is within the ordinary
skills of a trained physician or clinical scientist.

Surprisingly, it was found that the combination of a particular anti-CD38 antibody and
lenalidomide mediated a synergistic level of Antibody-Dependent Cell-Mediated Cytotoxicity
(ADCC) in both AMO-1 and NCI-H929 multiple myeloma cells. In addition, and also
unexpectedly, a particular anti-CD38 antibody when combined with lenalidomide mediated a
synergistic level of reduction in bone lysis in the NCI-H929 SCID mouse model and
synergistically increased the median survival days in the RAMOS SCID mouse model.
Therefore, the combination of the exemplified antibody specific for CD38 and lenalidomide

behaved synergistically in both the in vitro and in vivo models relevant to multiple myeloma
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(154/ m) DMSO MDR03207 15kg/ ml MDR03207 15kg/ ml+ DMSO LEN (011M Exp.1
15.33 23.09 23.46 14.62 16.17 15.97 12.87 Exp.2 12.98 21.08 25.75 10.24
12.17 11.%6 20127B1488p. 3 17. 93 48.28 56.49 16.75 17. 42 15PTT/EPB011666648 The
units of the values listed are % dead cells. The DVSO, MR03207,
MORO3207+DVSO, LENO, LEN1O wi t hout PBMCs and DMSO wit hout PBMCs are
controls. WD 2012/ 041800PCT/ EP2011/ 066648 Table 4b MR03207 MOR202 LEN

al one and/or non-Hodgkin’s lymphoma. Therefore, this combination yields synergistic results in
the treatment of multiple myeloma and/or non-Hodgkin's lymphoma in humans.

Lenalidomide is a thalidomide analog, therefore, it is expected that other thalidomide
analogs, such as, pomalidomide or thalidomide itself also lead to synergistic effects when
used in combination with an anti-CD38 antibody. In addition, as thalidomide or an analog
thereof upregulate CD38 expression in multiple myeloma cell lines, therefore, it is expected
that synergism should result when other agents that upregulate the expression of CD38 on
the surface of tumor cells, e.g. trans-retinoic acid, and anti-CD38 antibodies are used in
combination.

Surprisingly, it was found that the combination of a particular anti-CD38 antibody and
bortezomib mediated a high level of Antibody-Dependent Cell-Mediated Cytotoxicity (ADCC)
in the NCI-H929 and LP-1 multiple myeloma cell lines. In addition, and also surprisingly it
was found that the combination of a particular anti-CD38 antibody and bortezomib mediated
a synergistic level of reduction in bone lysis in the NCI-H929 SCID mouse model and
synergistically increased the median survival days in the RAMOS SCID mouse model.
Therefore, the combination of the exemplified antibody specific for CD38 and bortezomib
behaved synergistically in the in vivo models relevant to multiple myeloma and/or
non-Hodgkin’s lymphoma. Therefore, this combination yields synergistic results in the
treatment of multiple myeloma and/or non-Hodgkin’s lymphoma in humans.

It is expected that other proteasome inhibitors, such as, Disulfiram,
Epigallocatechin-3-gallate, and Salinosporamide A will lead to similar effects when used in
combination with an anti-CD38 antibody.

The “CDRs” herein are defined by either Chothia et al.., Kabat et al. or by an internal
numbering convention. See Chothia C, Lesk AM. (1987) Canonical structures for the
hypervariable regions of immunoglobulins. J Mol Biol., 196(4):901-17, which is incorporated
by reference in its entirety. See Kabat E.A, Wu T.T., Perry H.M., Gottesman K.S. and
Foeller C. (1991). Sequences of Proteins of Immunological Interest. 5th edit., NIH
Publication no. 91-3242, US Dept. of Health and Human Services, Washington, DC, which is
incorporated by reference in its entirety.
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Theoretical MOR202 AMO-1 (15pg/ ml) (15pg/ M) (10pM conbi nation (15pg/ nl)
and LEN (10pM Exp.1 0.51.00.1 1.1 1.1 Exp.2 0.3 1.00.31.3 1.6
Exp. 3 0. Ow0.2012004@802. 0 1. 3 Tabl e 4b represents thecuatraoiofocshabl e 4a,
but nornmalized, where the MIR202 treatnent group is set as 1 (100% . For
Tabl es 4b-c, "Theoretical conbination” represents the values of MIR202

al one plus the values of LEN al one. The nornmalization of the data as
shown eEmbédihfent® i s cal cul ated as described in Table 3b, by substracting

t he controls The averages of the results of Table 4b are shown in Figure
4. Tabl e 4cAn@spect Oflthﬁér%@ﬁéﬁiﬁsﬁ’é’ﬁwe W@es(@sﬂlﬁjg'ﬁﬁ‘i combination of an

antibody specific for CD38 and (a) thalidomide or an analog thereof, or (b) a proteasome
inhibitor, for use in the treatment of multiple myeloma and/or non-hodgkins lymphoma.

An aspect of the present disclosure comprises a combination of an antibody specific
for CD38 and thalidomide or an analog thereof. In embodiments, the combination is
synergistic.

In embodiments, the antibody specific for CD38 comprises an HCDR1 region of
sequence GFTFSSYYMN (SEQ ID NO: 1) or of sequence SYYMN (SEQ ID NO: 14), an
HCDR2 region of sequence GISGDPSNTYYADSVKG (SEQ ID NO: 2), an HCDR3 region of
sequence DLPLVYTGFAY (SEQ ID NO: 3), an LCDR1 region of sequence SGDNLRHYYVY
(SEQ ID NO: 4), an LCDR2 region of sequence GDSKRPS (SEQ ID NO: 5), and an LCDR3
region of sequence QTYTGGASL (SEQ ID NO: 6).

In embodiments, the antibody specific for CD38 comprises an HCDR1 region of
sequence DYWMQ (SEQ ID NO: 15), an HCDR2 region of sequence
TIYPGDGDTGYAQKFQG (SEQ ID NO: 16), an HCDRS region of sequence
GDYYGSNSLDY (SEQ ID NO: 17), an LCDR1 region of sequence KASQDVSTVVA (SEQ
ID NO: 18), an LCDR2 region of sequence SASYRY!I (SEQ ID NO: 19), and an LCDR3
region of sequence QQHYSPPYT (SEQ ID NO: 20).

In an aspect the combination is used for the treatment of multiple myeloma and/or
non-hodgkins lymphoma. Embodiments comprise a combination, wherein the thalidomide
analog is lenalidomide.

An aspect relates to pharmaceutical compositions comprising the combinations. In
embodiments, the composition comprises an acceptable carrier. In embodiments, the
composition is administered in an effective amount.

An aspect of the present disclosure comprises a synergistic combination of an
antibody specific for CD38 comprising an HCDR1 region of sequence GFTFSSYYMN (SEQ
ID NO: 1) or of sequence SYYMN (SEQ ID NO: 14), an HCDR2 region of sequence
GISGDPSNTYYADSVKG (SEQ ID NO: 2), an HCDR3 region of sequence DLPLVYTGFAY
(SEQ ID NO: 3), an LCDR1 region of sequence SGDNLRHYYVY (SEQ ID NO: 4), an
LCDR2 region of sequence GDSKRPS (SEQ ID NO: 5), and an LCDR3 region of sequence
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LEN (5pM Theoretical Conbination MOR202 (0.44g/m) and LEN (511M

Conbi nation I ndex (Cl) Conclusion AMO-1 Experinent 1 1.2 -0.2 1.0 1.7 " O
1 synergywoBrpanissent 2 0.7 0.3 1.0 1.4 " O 1 synergy PEImProimendes8 0. 8
0.2 1.01.3" O 1 synergy AVERAGE 0.9

QTYTGGASL (SEQ ID NO: 6) and lenalidomide for the treatment of multiple myeloma and/or
non-hodgkins lymphoma.

A further embodiment comprises a combination, wherein the antibody comprises a
variable heavy chain of the sequence
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSGISGDPSNT
YYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTV
SS (SEQ ID NO: 10) and a variable light chain of the sequence
DIELTQPPSVSVAPGQTARISCSGDNLRHYYVYWYQQKPGQAPVLVIYGDSKRPSGIPER
FSGSNSGNTATLTISGTQAEDEADYYCQTYTGGASLVFGGGTKLTVLGQ (SEQ ID NO:
11).

An aspect of the present disclosure comprises a synergistic combination of an
antibody specific for CD38 comprising an HCDR1 region of sequence DYWMQ (SEQ ID NO:
15), an HCDR2 region of sequence TIYPGDGDTGYAQKFQG (SEQ ID NO: 16), an HCDR3
region of sequence GDYYGSNSLDY (SEQ ID NO: 17), an LCDR1 region of sequence
KASQDVSTVVA (SEQ ID NO: 18), an LCDR2 region of sequence SASYRYI (SEQ ID NO:
19), and an LCDR3 region of sequence QQHYSPPYT (SEQ ID NO: 20) and lenalidomide for
the treatment of multiple myeloma and/or non-hodgkins lymphoma.

A further embodiment comprises a combination, wherein the antibody comprises a
variable heavy chain of the sequence
QVQLVQSGAEVAKPGTSVKLSCKASGYTFTDYWMQWVKQRPGQGLEWIGTIYPGDGDT
GYAQKFQGKATLTADKSSKTVYMHLSSLASEDSAVYYCARGDYYGSNSLDYWGQGTSV
TVSS (SEQ ID NO: 21) and a variable light chain of the sequence
DIVMTQSHLSMSTSLGDPVSITCKASQDVSTVVAWYQQKPGQSPRRLIYSASYRYIGVPD
RFTGSGAGTDFTFTISSVQAEDLAVYYCQQHYSPPYTFGGGTKLEIKRT (SEQ ID NO: 22).

In embodiments the antibody has an IgG1 Fc region. In embodiments the antibody
comprises a modified Fc region, wherein said modification enhances ADCC activity.

In another aspect, the components of the combination, the antibody specific for
CD38 and lenalidomide, are administered separately. In an embodiment,
lenalidomide is administered prior to administration of the antibody specific for CD38. Ina
further embodiment, lenalidomide is administered at least 72 hours prior to administration of
the antibody specific for CD38.
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0.1 1.0 1.5 Tabl e 4c represents the nornmalization of the data,
where the theoretical conbination is set as 1(100% and includes the C
Chou et awvo20mlmudoat i ons usi ng t he met hodol ogy descri be#Calrre@ 1bdchs n
Exampl e 4. Table 4c differs from Tabl es 4a and 4b. Table 4c is based
upon different raw data points than shown in Table 4a, as the
concentrations chosen in Table 4c are closer to the EC50 of the anti body
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Synergi stic (AB)/C where Ais the treatment wth LEN al one;
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MOIR202 |y 586 HCIR3 Addin df éécﬂft#féé@LF&_\NlﬁGFAm{SE@ M NO: &NadryzeEBRYSI ng
Clarke et al. instead of Chou et al. Experinent 1 Experinent 2 Experinent
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6) and lenalidomide is able to reduce bone lysis with an at least two-fold, three-fold, four-fold,

or five-fold better efficacy than lenalidomide alone.

Another aspect comprises a method of treating multiple myeloma and/or
non-hodgkins lymphoma in an individual in need thereof, which method comprises
administration of an antibody specific for CD38 comprising an HCDR1 region of sequence
GFTFSSYYMN (SEQ ID NO: 1) or of sequence SYYMN (SEQ ID NO: 14), an HCDR2 region
of sequence GISGDPSNTYYADSVKG (SEQ ID NO: 2), an HCDRS3 region of sequence
DLPLVYTGFAY (SEQ ID NO: 3), an LCDR1 region of sequence SGDNLRHYYVY (SEQ ID
NO: 4), an LCDR2 region of sequence GDSKRPS (SEQ ID NO: 5), and an LCDR3 region of
sequence QTYTGGASL (SEQ ID NO: 6) and lenalidomide to an individual having multiple
myeloma or non-hodgkins lymphoma. In embodiments, the combination is administered in
an effective amount.

Another aspect comprises a combination comprising an antibody specific for CD38
comprising an HCDR1 region of sequence GFTFSSYYMN (SEQ ID NO: 1) or of sequence
SYYMN (SEQ ID NO: 14), an HCDR2 region of sequence GISGDPSNTYYADSVKG (SEQ
ID NO: 2), an HCDR3 region of sequence DLPLVYTGFAY (SEQ ID NO: 3), an LCDR1
region of sequence SGDNLRHYYVY (SEQ ID NO: 4), an LCDR2 region of sequence
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3.25 3.44 3.04 (AC x (B/C) 2.98 2.66 1.59 A = response to treatnment with
LEN al one B = response to treatnment with MIR202 al one C = response to

t r eat mrentwai2ote/@osvr ol AB = conbi nati on of treatnents ApramdPBiThescw@l ues of
A, B, Cand AB represent %cell killing. In each experinment (AB)/Cis
greater than (A/C) x (B/C), show ng clear synergy. WO

2012/ 041800PCT/ EP2011/ 066648 Tabl e 6: The raw data val ues shown in this

tabl e @ESKAPSYSER) @Ndﬁwearﬁmwacms%@loel d*%eqaéné&@SfYq'@’@ASLQgEmE) IS@re
three experinents, where only the effector cells were treated with

Lenal i ébﬁ{\@éeq@#'fi%m'qeo i é'&@ﬁﬁ?ﬂd'rﬁﬁ?’ﬂththﬁﬁ@b@”aw isrisesl fagihe teaimeah®l nat i on
doses @hndd}, pMz%; ﬂ%ngu%e%éﬂ{ e S%OJelé&QdcffEﬁiE%m ﬁm yHRRh, a-ﬁge only
at t d ar

difference is ta Is anal yzed using i nstead of Chou
et al . nophodgkinettmgaharperi nent 2 Experinent 3 A: LEN al one 15.33 12.98

RT3 P ele AV s
proteasome inhibitor. In embodiments, the combination is synergistic. In embodiments, the
antibody specific for CD38 comprises an HCDR1 region of sequence GFTFSSYYMN (SEQ
ID NO: 1) or of sequence SYYMN (SEQ ID NO: 14), an HCDR2 region of sequence
GISGDPSNTYYADSVKG (SEQ ID NO: 2), an HCDR3 region of sequence DLPLVYTGFAY
(SEQ ID NO: 3), an LCDR1 region of sequence SGDNLRHYYVY (SEQ ID NO: 4), an
LCDR2 region of sequence GDSKRPS (SEQ ID NO: 5), and an LCDR3 region of sequence
QTYTGGASL (SEQ ID NO: 6).

In an aspect the combination is used for the treatment of multiple myeloma and/or
non-hodgkins lymphoma. In embodiments, the combination comprises a proteasome
inhibitor, which is bortezomib. An aspect relates to pharmaceutical compositions
comprising the combinations. In embodiments, the composition comprises an acceptable
carrier. In embodiments, the composition is administered in an effective amount.

An aspect of the present disclosure comprises a synergistic combination of an
antibody specific for CD38 comprising an HCDR1 region of sequence GFTFSSYYMN (SEQ
ID NO: 1) or of sequence SYYMN (SEQ ID NO: 14), an HCDR2 region of sequence
GISGDPSNTYYADSVKG (SEQ ID NO: 2), an HCDR3 region of sequence DLPLVYTGFAY
(SEQ ID NO: 3), an LCDR1 region of sequence SGDNLRHYYVY (SEQ ID NO: 4), an
LCDR2 region of sequence GDSKRPS (SEQ ID NO: 5), and an LCDR3 region of sequence
QTYTGGASL (SEQ ID NO: 6) and bortezomib for the treatment of multiple myeloma and/or
non-hodgkins lymphoma.

A further embodiment comprises a combination, wherein the antibody comprises a
variable heavy chain of the sequence
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSGISGDPSNT
YYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTV
SS (SEQ ID NO: 10) and a variable light chain of the sequence
DIELTQPPSVSVAPGQTARISCSGDNLRHYYVYWYQQKPGQAPVLVIYGDSKRPSGIPER

17



3.58 (AAC) x (B/C) 1.39 2.09 3.48 A = response to treatnent with LEN al one
B = response to treatnent wth MIR202 al one C = response to treatnent with
control ABO=200m@isonati on of treatnments A and B | N PEAEP2@ fped6HSTE N
(AB)/Cis greater than (A/C) x (B/C), showi ng clear synergy. Results
Applying the analysis of Clarke et al., LEN synergistically enhanced MOR202
ADCC activity in AMO1 cells in all 6 experinents. Applying the anal ysis of
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MORO32UF NO: 2), an HCDRS region of sequence DLPLVYTGFAY (SEQ ID NO: 3), an LCDR1
region of sequence SGDNLRHYYVY (SEQ ID NO: 4), an LCDR2 region of sequence
GDSKRPS (SEQ ID NO: 5), and an LCDRS3 region of sequence QTYTGGASL (SEQ ID NO:
6) and bortezomib is able to reduce bone lysis with an at least two-fold, three-fold, four-fold,
or five-fold better efficacy than bortezomib alone.

In another aspect, the present disclosure comprises a method of treating multiple
myeloma and/or non-hodgkins lymphoma in an individual in need thereof, which method
comprises administration of an antibody specific for CD38 comprising an HCDR1 region of
sequence GFTFSSYYMN (SEQ ID NO: 1) or of sequence SYYMN (SEQ ID NO: 14), an
HCDR2 region of sequence GISGDPSNTYYADSVKG (SEQ ID NO: 2), an HCDR3 region of
sequence DLPLVYTGFAY (SEQ ID NO: 3), an LCDR1 region of sequence SGDNLRHYYVY
(SEQ ID NO: 4), an LCDR2 region of sequence GDSKRPS (SEQ ID NO: 5), and an LCDR3

18



(151. 1g/ ml) Exp.1l 38.65 30.64* 60.20* 18.01 18.42 18.27 17.81 Exp.2 41.92
43.08 66.62 18.77 19.92 20.26 19.20 Exp.3 39.92 32.54 64.58 12.32 12.44

13. 74 14.W02012/041800The units of the values |listed are Y%rdeam2aelob&4s The
DVMSO, MDR03207, MIR03207+DVMSO, LENO, LEN10O wit hout PBMCs and DMSO wi t hout
PBMCs are control s. Tabl e 7b represents nornmalized data, where the
fractional product conbination is set as 1(100% . Table 7b NCI-H929 MIR202

al one (dhidt obseduchée @TYMEGASN GEM BINDes) Gowi dredzoatb kage thdiaaual fhageigi onal
product concept Conbination of LEN (50) and MOR202 (0.2* or 0.07 pg/ml)
Conbi n&tyltile myeloma or non-hodgkins lymphoma.

In embodiments, the combination is administered in an effective amount.

Another aspect comprises a combination comprising an antibody specific for CD38
comprising an HCDR1 region of sequence GFTFSSYYMN (SEQ ID NO: 1) or of sequence
SYYMN (SEQ ID NO: 14), an HCDR2 region of sequence GISGDPSNTYYADSVKG (SEQ
ID NO: 2), an HCDR3 region of sequence DLPLVYTGFAY (SEQ ID NO: 3), an LCDR1
region of sequence SGDNLRHYYVY (SEQ ID NO: 4), an LCDR2 region of sequence
GDSKRPS (SEQ ID NO: 5), and an LCDRS3 region of sequence QTYTGGASL (SEQ ID NO:
6) and bortezomib.

An aspect comprises a synergistic combination of an antibody specific for CD38
comprising an HCDR1 region of sequence GFTFSSYYMN (SEQ ID NO: 1) or of sequence
SYYMN (SEQ ID NO: 14), an HCDR2 region of sequence GISGDPSNTYYADSVKG (SEQ
ID NO: 2), an HCDR3 of sequence DLPLVYTGFAY (SEQ ID NO: 3), an LCDR1 region of
sequence SGDNLRHYYVY (SEQ ID NO: 4), an LCDR2 region of sequence GDSKRPS
(SEQ ID NO: 5), and an LCDR3 region of sequence QTYTGGASL (SEQ ID NO: 6) and

(a) thalidomide or an analog thereof, or

(b) a proteasome inhibitor,

for use in the treatment of multiple myeloma and/or non-hodgkins lymphoma.

Embodiments comprise a combination, wherein the antibody comprises a variable
heavy chain of the sequence
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSGISGDPSNT
YYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTV
SS (SEQ ID NO: 10) and a variable light chain of the sequence
DIELTQPPSVSVAPGQTARISCSGDNLRHYYVYWYQQKPGQAPVLVIYGDSKRPSGIPER
FSGSNSGNTATLTISGTQAEDEADYYCQTYTGGASLVFGGGTKLTVLGQ (SEQ ID NO:
11).

Embodiments comprise a combination, wherein the antibody comprises an IgG1 Fc
region. Embodiments comprise a combination, wherein the antibody comprises a modified
Fc region, wherein said modification enhances ADCC activity.

Embodiments comprise a combination, wherein said antibody specific for CD38 and

said thalidomide or an analog thereof or proteasome inhibitor are administered separately.
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I ndex (C) Conclusion Exp.1 0.42* 0.67 1.00 1.36* "0.1 synergi sm Exp.2 0.58
0.56 1.00 1.12 "0.1 synergismExp.3 0.45 0.67 1.00 1.24 "0.1 synergism

The fractwonai2/@issduct conbi nation is cal cul ated usi ng trhe/Hredil0oicAg)
formula 14(1-A)*(1-B)].fpc(/0) as described in Ting-Chao Chou, Theoretical
Basi s, Experinental Design, and Conputerized Sinulation of Synergi sm and
Antagoni smin Drug Conbination Studies, Pharmacol Rev 58:621-681 (2006),

which is lnE&ruwrrﬁé@td cblvhdr@é%r(ﬁﬂﬁlﬁinalrbn tvehi€isl dieé Yo rebialbe @01k lysis Bith e dipon
the raw data shown in 7a. The normalization of the data as shown in

Tabl e 1B&St M%Q'@G?H@@fo'%‘?ﬂ@%r"?rl?é'éiomﬂfjer%t’m/@r Bertezmie @e- acti ng t he
controls. | pmiaRlfer8; COY\‘@)‘?I"S@ at&ﬁnlﬁﬂgﬁ’(?m%ﬂé?émosfald-gm mc%ﬁg%ggor’ épaseat er

t han t he co I nation ba on t act1onal product ncept en cl ear
syner ggorpiredswith thadidelinideoor, ar(bmio@mereof | Egthodiments comprisecat@ubiaaton,usi ng

rocul c ergfodis FofasaldR o bRk BReldbrR b E L rinlell BUEHEER. ),

t r eat edombiratibenahé@imiedaligumide i Qdmﬁr&a'erwlrbrldmtb ldmiistration of the antlbody

2012/ 041800PCT/ EP2011/ 066648 MIR202. Single and conbinati on doses of 5 pM
LEN anap%g@ &Fﬁvﬁ@@%ﬁ"ﬂe&ﬁd‘?%ﬂ@%%@ COTHRYPH WoRESH I eRelierideds The
dat a | aoRfirRSRRdPat IbAsti7endiit bRV RPad@iriotrafidn dF tHdhtiiog s(de@ufu@%&d(:%é' s),

and b) normalized specific killing data, where the fractional product
conbi nat i onEmboslsnents compuisea corabjn@tlcshofraarpa@tmseneawmm @D3%a@nde 8a

N - O R BRIWAA0S ARIRORCBEARING F i5ds BufEs b Ao ARy LI PigBh LEN

cells by ADCC in the presence of isolated human PBMCs with an at least two-fold better
efficacy than lenalidomide alone.

Embodiments comprise a combination, comprising said antibody specific for CD38
and a proteasome inhibitor. In some embodiments, the proteasome inhibitor is bortezomib.
Embodiments comprise a combination of an antibody specific for CD38 and bortezomib,
which is able to mediate killing of CD38-expressing LP-1 and/or NCI-H929 cells by ADCC in
the presence of isolated human PBMCs with an at least two-fold better efficacy than
bortezomib alone.

An aspect comprises a synergistic combination of an antibody specific for CD38
comprising an HCDR1 region of sequence GFTFSSYYMN (SEQ ID NO: 1) or of sequence
SYYMN (SEQ ID NO: 14), an HCDR2 region of sequence GISGDPSNTYYADSVKG (SEQ
ID NO: 2), an HCDR3 region of sequence DLPLVYTGFAY (SEQ ID NO: 3), an LCDR1
region of sequence SGDNLRHYYVY (SEQ ID NO: 4), an LCDR2 region of sequence
GDSKRPS (SEQ ID NO: 5), and an LCDRS3 region of sequence QTYTGGASL (SEQ ID NO:
6) and lenalidomide or other thalidomide analog for use in the treatment of multiple myeloma
and/or non-hodgkins lymphoma.

An aspect comprises a synergistic combination of an antibody specific for CD38
comprising an HCDR1 region of sequence GFTFSSYYMN (SEQ ID NO: 1) or of sequence
SYYMN (SEQ ID NO: 14), an HCDR2 region of sequence GISGDPSNTYYADSVKG (SEQ
ID NO: 2), an HCDR3 region of sequence DLPLVYTGFAY (SEQ ID NO: 3), an LCDR1
region of sequence SGDNLRHYYVY (SEQ ID NO: 4), an LCDR2 region of sequence
GDSKRPS (SEQ ID NO: 5), and an LCDRS3 region of sequence QTYTGGASL (SEQ ID NO:
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0.07 pg/m ) DVSO LEN (OopM MR03207 (15g/m ) + DVMSO MR03207 (154/ nl)
Exp.1 17.50 26.60* 29.11* 18.36 17.56 19.52 17.07 Exp.2 25.72 47.00 51.23
22.55 24. W0 28/88083. 19 Exp. 3 26. 27 53.74 67.99 25.29 2BCITEP261148627. 10
The units of the values listed are % dead cells. The DVSO MR03207,
MOR03207+DMSO, LENO, LEN1O wi t hout PBMCs and DVSO wi t hout PBMCs are
control s. Tabl e 8b represents the normalized data, where the

fracti enahd poRezuHhibee dithdradrbeasbPessiibias fdr (SE6%be tréaiphent B muNPle H3dbma

MOR202 al one (0.2* or 0.07 pg/nil) LEN 511M al one
and/or non-hodgkins lymphoma.

Examples
Example 1: CD38 Expression on the surface of various cell lines

The cell lines of Table 1 were tested for levels of CD38 expression.

Table 1

Cell Line Supplied by: Cultivated in:

AMO-1: Multiple Myeloma DSMZ #ACC 538 RPMI1640, with

Cell Line L-Glutamine, (PAN Biotech
GmbH, Cat No.: P04-16500
medium)

LP1: Multiple Myeloma Cell | DSMZ #ACC 41 Iscove's Modified Dulbecco's

Line Medium (IMDM) with
GlutaMAX™ (Invitrogen, Cat
No.: 31980-048)

NCI-H929: Multiple Myeloma | DSMZ #ACC 163 RPMI1640 (same as

Cell Line AMO-1), supplemented with
1mM Na-Pyruvate,50uM
B-Mercaptoethanol

RPMI8226: Multiple DSMZ #ACC 402 RPMI1640 (same as AMO-1)

Myeloma Cell Line

OPM-2: Multiple Myeloma DSMZ #ACC 50 RPMI1640 (same as AMO-1)

Cell Line

Plasmacytoma, Malignant Klinikum rechts der Isar RPMI1640 (same as AMO-1)

Plasma Cells

Bone marrow samples (4-10 ml aspirate) from multiple myeloma patients and
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Combi nati on based upon fractional product concept Conbination of LEN (511M
and MOR202 (0.2* or 0.07 pg/nm) Conbination Index (C) Conclusion Exp.1

1. 09* -0.wO0201208180010* 0. 07 synergi sm Exp.2 0.91 0.12 1PrOW/EP2@3/066634
synergi sm Exp.3 0.97 0.04 1.00 1.59 "0.1 synergism Table 8b is based upon
the raw data shown in Table 8a. The nornalization of the data as shown in
Table 8a is cal cul ated as described in Table 3b, by substracting the

cont r obgtrarhaduUiadl eurBér, plwﬂaéytbd‘m@ speipleatiosbiainet BiNeamorMERébhskat gsraahe r
than the conbination sed upon the fractignal product concept, then clear

syner giﬁ'@w@@‘:hﬁsﬁje&dﬁﬁ oR!l” (MHB'PHa@PHHa”Wd\%ﬁm\PEﬁSd@%re\/W%%@ kUl ated using

the nme a
oeul cefifudioh g g&@%ﬁﬁaﬁé'gd&%ﬁ@éﬁ@\%ﬁ%kz d v R ARl dline

Det er nisedingon of synergism 1.3 Fractional Product Concept The
evaluation @f ;the data in this,. I i

anal ysi s of 8?“%\'@{? gtgfheg?wﬁrﬂg d(':%?f@ﬂ%&?“%%bfgg %%@@@i@ﬁﬁdﬁ*ﬁ“ 1 cells
in Exa(Blé(ﬂoﬁDld“#H:ﬁ@nl@hrbl-QZH’or&eHBS’ g #31937d), arﬂdcﬂ.lél\d;pﬁcm@eohas)s& The
signifi ef f B E'e pr feratl n of. NCl-H929 ?ells as shgvvn'n
Bl Sahboges SeunbPer A ARG sIoNale (Hediinsd Langdne Tow QiqTeBRaasethe
fracti @JE%htuBRWE’PI%’I @Q@P@R&hu&\@ﬁwéé%ﬁﬁé th@‘be’oﬂweﬂué‘ﬁfeﬁh%@e@%éngyB?é’él?t' cal

Basi s, Experinental "Desiqgn, Conmput eri zed Simul ati on of ner gi sm and
Ant agoﬁiogweﬁsmrmfugewmd qhﬂﬁﬁrsntmc@rselamé\ﬁﬁc@nom\p%z@eﬁMse;izme(vzlttj%)

hi o tabSgs PRIGHE DN ALST PAERECVANS: S dd: Bk Tef e bR She Alinper

st ates Aand en it 1s overs ation to

t hat t beCB38irmoleeules foec teli, Sirdb&QuaitiBRITEOW CEREEH cmnneérlene EEsmoienglemerV‘ébb
(1963), thi tcry{ge of robI m canébﬁ sgl ved by (1 -0.6)(1-0.6)=0.16,

1- 0. 16281 5 rﬁﬁﬂ ST%{Pa?I QUNIAJERIE Zalled it the fractional product

nmet hod. Thi s nmethod will never |lead to a conbination effect exceeding 100%
i nhi bition. Chou and Tal al ay (1984L however, have al so proved that this
met hod Exarpie &5 t ed vaEYaiU@tjPrU@‘cféﬁ@@ of ltertaélﬁ@@"daﬁ'buﬁ@@élﬁﬁlpntoh@%'@N@?OUS
(e. 9., Ljiagdd onal inhibition) but ignores the shape of the dose ef fect
curve E hyperbolic or signoidal). The inportance of the "shape" in a
dose- ef f ect Taruiateymns;e Meﬂi@ownalldorlﬁlcga mdiucefdmpregntdit@aloa[}@BS(|m98d)nullm]e cated

t hat Webb t I d bgt h h ol

(2 ViR AEd asoiacfrad o8l O TR a0 Melodlf iR sl Sod R B oy 2
hyperb@riaﬂdomldéandnsu@séduetnh? OBGB%Oer&é @Q%re@é@h)wa%f%dlﬁzd%y ~FACKsd Wnen m
does not equal 1, such as signoidal (m> 1) or flat signmoidal (m< 1)

curves. Furthermore, Webb's method is valid when the effects of two drugs
are mnmu hals BRASKShHSS ve (e g., totally independent) and is not valid for
nmut ual , simlar nmechanisns or nodes of actions, as
assumed f or Attundc@xas cells dcﬂmha@rtfampel@lmelsejfd'\ﬂble 1 were pGied ke 48t well distes

not utilized a rke.is ui.t.abl e when ra

07t o In SEAGaREREME SR, DBRhAMAE b oA (R SRRk R o, C it g
t he daCAPRbN 1 7@2 81 Edteh t SEODON0RAE appllednoaés@w@%m?eo haal ymdedtraaye
any effect and b) where the concentrati on was near saturation. At the

appr opPl Sbaidded yRlume of 758HbsoNtBNA:RIYe KRGS BEP- 1 “haMEOAF pagalive G¥rdl han
1, supporeLipMsel RAECEMBhBYnented medium was used and plates were incubated for 24h,

48h and 72h at 37°C and 5% CO; in humidified incubator.

Cells were resuspended by gentle pipetting and 250ul of cell suspension per
incubation period were transferred into a well of a 96-well round bottom plate. Cells were
washed by centrifugation for 1 min at 700 x g and were resuspended in 150ul of cold FACS
buffer (1x PBS supplemented with 3% FCS). Cells were again pelleted down by
centrifugation and were resuspended in 150ul of FACS buffer containing 15 pg/ml of
anti-CD38 antibody (MOR202, IgG1) or control antibody MOR03207 and incubated for 1h on
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Example 3: Inhibition of proliferation of AMO-1 cells using Lenalidomide alone

The cytotoxicity of Lenalidomide was tested in AMO-1 cells.

and distributed in 96-well plates with 5000 cells per well.

Cells were collected

Increasing amounts of

Lenalidomide were added to the wells and plates were incubated for 24h, 48h and 72h at
37°C in a humidified incubator (5% CO.).

After incubation, plates were analyzed for cell proliferation in a quantitative
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| attices while higher Th.Pf neans a nore di sconnected trabecul ar structure
(I.e. nore bone lysis). ** Structure Mddel Index (SM) An indicator of the
rel ati ve woeve@mne of rods and plates in a 3D structur @CImEPR1AS6dchEe
trabecul ar bone. This paraneter is inmportant in osteolysis of the bone
which is characterised by a transition fromplate-like (normal) to rod-1ike
(degradation) structures. An ideal plate, cylinder and sphere have SM

val ues c@rbrlﬁuetaca(ﬂ'd' Badeisdeay vgitlgithe TR philigdrationt Kiell YROTHE (0w Pioflifrsteoraigie
there is.. WD 2012/ 041800PCT/ EP2011/ 066648 Table 11: Results of the_M croCT

Scan: VoPal Npnd14RAURE0 Ity SubpaGan: measErBevopiains Wats. sbjectad b aeahmar
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Tot al éGer\Zc%t'\;RB%ascfeéﬂtéB%f\? s%%lan%'é éf%)tg%ﬁ%%%tég[’#fabecul ar Bone Vol une (Th. BV)

MTI2 Tr abeEheaeSLmatarerShowacmErQU(FETB Pf) -- 1 111111 Structure Mdel |ndex
(SM) 38045 2.748 0.244 15. 354

Example 4: Synergistic combination of MOR0202 and Lenalidomide in AMO-1 cells

AMO-1 cells were selected for testing with the combination of MOR202 and
lenalidomide. AMO-1 cells are similar to plasmacytoma cells in humans in that both have a
low basal CD38 expression, and CD38 is significantly upregulated in both upon treatment
with lenalidomide as shown in Table 2.

PBMC’s were isolated by density gradient centrifugation of freshly isolated human
blood. Isolated blood from different donors were layered on a defined volume of Biocoll
(Biochrome AG; CAT No.:L6115; LOT No.:1050T) in a Falcon tube and centrifuged at 380g.
The PBMCs were isolated and supplemented with RPMI medium.

After 72h, cells were counted and the PBMCs were adjusted to a concentration of 6.6
x 106/ml while the AMO-1 cells were adjusted to a final concentration of 2.5 x 10°/ml. For
later identification in flow cytometry, the AMO-1 cells were were stained for 3min with
0.1pg/ml of CalceinAM (Calcein: 1mg/ml stock solution, Invitrogen, Cat No.: C3099) and
washed three times by gentle centrifugation. 100ul of target cell suspension were mixed with
100ul of PBMCs to achieve a ratio of 1:30. Antibody MOR202 or antibody MOR03207
(negative control) were added to a final concentration of 15ug/ml. Cell suspensions were
further incubated for 4h at 37°C. To detect dead AMO-1 cells, cell suspensions were
challenged with propidium iodide (Pl) and subsequently analyzed in flow cytometry. Target
cells were separated via gating of CalceinAM positive cell populations, and cells killed via
ADCC were quantified.

In total six experiments were performed in order to determine the mediation of ADCC
on AMO-1 cells by the combination of MOR202 and lenalidomide. In three experiments, the
PBMCs and AMO-1 cells were treated with lenalidomide prior to treatment with MOR202, the
results are shown in Tables 3 a-c and Figure 3. In three additional experiments, only the
PBMCs were treated with lenalidomide prior to treatment with MOR202, the results are
shown in Tables 4 a-c and Figure 4.

Table 3 Both Effector and AMO-1 cells were treated with Lenalidomide prior to
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1. 756

38596 2.839 0.295 12.373 1.542

39565 2.930 0.314 14.703 1. 847

38325 2.964 0.309 13.538 1.653 Non-inoculated 33746 2.751 0.293 13. 270

1.624 Conwocabix@issnence ti bi a*

12.125 1. 645

38770 37966 2.567 2.967 @CIEP2011444344 3. 025

treatment with MOR202. Single and combination doses of 10 pM LEN and 15ug/ml of

MORO03207 and MOR202 were used.
The data is presented in the following three ways, as a) raw data (% dead cells), b)

normalized specific killing data, where the MOR202 treatment group is set as 1 (100%), and

c) normalized specific killing data, where the theoretical combination is set as 1 (100%).

Table 3a represents raw data.

Table 3a
LEN
Combination of DMSO
en o | YOR2 N g MORp3a7 | OO O il
AMO-1 alone DMSO (15ug/ml) + [LEN (OuM) | alone | .
alone and MOR202 (15ug/ml) . without
(15ug/ml) 5y DMSO without PRI
& PBICs
Exp.1 12.89 23.69 3.98 13.10 14.15 15.12 1545 1541  11.07
Exp.2 10.13 2.5 29.09 7.94 10.52 6.99 1322 844 845
Exp.3 22.80 49.56 80.39 19.93 24.04 2.4 2263 2238 2643
The units of the values listed are % dead cells. The DMSO, MOR03207,

MORO03207+DMSO, LENOQ, LEN10 without PBMCs and DMSO without PBMCs groups are

controls.

Table 3b represents the data of Table 3a, but normalized, where the MOR202

treatment group is set as 1 (100%).

Table 3b
MOR03207| MOR202 |LEN alone | Theoretical MOR202
AMOT 1" 4 5pg/mi) | (15ug/mi 10uM binati (15ug/ml) and
(15ug/mi) | (15pg/mi) | (10uM) | combination | ) 27y iy
Exp.1 0.1 1.0 0.0 1.0 55
Exp.2 0.2 1.0 0.2 1.2 18
Exp.3 0.1 1.0 0.1 1.1 53

For Tables 3b-c, “Theoretical Combination” represents the addition of the values of

MOR202 alone and the values of LEN alone. The normalized data of Table 3b is calculated

as follows.

Table 3a represents the number of dead cells.

values of Table 3b are calculated by subtracting the values of the controls.

25

Therefore, the specific killing

Then the



1. 557 38604 3.087 0.327 11.902 1.658 38023 2. 775 0.270 18.005 1.889
38594 2.830 0.311 13.293 1.589 Mean 2.846 0.308 13.759 1.676 SEM 0. 047
0.014 0. 580620120871800 33150 1.604 0.107 PCT/EP2011/066648

specific killing values are compared to the MOR202 group, which is set as 1. The averages
of the results in Table 3b are shown in Figure 3.

1. Determination of synergism

1.1 Chou et al.

The methods of Chou-Talalay were used to determine synergism. See Chou TC,
Talalay P, Quantitative analysis of dose-effect relationships: the combined effects of multiple
drugs or enzyme inhibitors. Adv Enzyme Regul 22: 27-55 (1984), which is incorporated by
reference in its entirety. Synergism analysis is carried out using the Cl-isobol method.
Median-effect equation

The median-effect equation models of the effect of an inhibitor (such as a drug) as
Fo/Fu =(D/D50)"m
where D is the dose, F; and F, is the fraction of the system affected and unaffected by the
dose D (Fa + F, = 1); D50 is the dose producing the median effect (e.g. IC50, ED50, LD50).
The constant m determines the shape of the dose-effect curve.
We used Excel Fit software to carry out a linear regression calculation to estimate the
parameters m and D50.

The effects of the combination on AMO-1 cells is measured % cell death as described
above. We define the fraction F to be the ratio of % cell death of the treated cell line to the %
cell death of the cell line exposed to a control. That is:

Fu =% cell death(treated cell line)/ % cell death (non-treated cell line)

Then the % cell death of a cell line is the constant D50 in the median effect equation,
which can be estimated by the linear regression described above.

Cl-isobol method

The Cl-isobol method provides a quantitative assessment of synergism between
drugs. A combination index (Cl) is estimated from dose-effect data of single and combined
drug treatments. A value of Cl less than 1 indicates synergism; Cl = 1 indicates additive
effect; and Cl > 1 indicates antagonism. Synergistic ranges are further defined by Chou and
Talahay for Cl values <0.1 as very strong synergism, Cl values between 0.1 and 0.3 as
strong synergism, Cl values of 0.3 — 0.7 as synergism, Cl values of 0.7-0.9 as moderate to
slight synergism. Drug interaction (synergism or antagonism) is more pronounced the
farther a Cl valueis from 1.

Formally, the combination index (Cl) of a combined drug treatment is defined as
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24.329 2.679 38027 1.742 0.100 23.561 2. 667 38314 2.506 0.256 22.893
2. 335 38446 2.466 0.213 28.280 2.560 38562 2.688 0.385 22.213 2.086 A
L, enal i dowDae12/@Dong/ kg 38626 38748 2. 869 1.786 0.293 OPCIAP3O1NEBZ424. 016

Cl =D1/Dyy + Do/Dxe

Here D1 and D2 are the doses of drug 1 and drug 2, respectively, in the combination;
Dx1, and Dx2 each is the dose of a treatment with only drug 1 and drug 2 that would give the
same effect as that of the combination, respectively. The doses Dx1 and Dx2 need to be
estimated from the dose-effect data of single drug treatments. Essentially, a median effect
equation is fitted to the data of each drug. From the median effect equation of a drug, we can
estimate the dose (i.e. D) necessary to produce an effect (i.e. Fa, Fu). The further a point lies
from the additive line, the bigger the different between 1 and its Cl, thus the stronger the
(synergistic or antagonistic) effect is.

The above method is described in Chou TC, Talalay P, Quantitative analysis of
dose-effect relationships: the combined effects of multiple drugs or enzyme inhibitors. Adv
Enzyme Regul 22: 27-55 (1984), which is incorporated by reference in its entirety. An
additional review of the above Chou method is also provided in Ting-Chao Chou, Theoretical
Basis, Experimental Design, and Computerized Simulation of Synergism andAntagonism in
Drug Combination Studies, Pharmacol Rev 58:621-681 (2006), which is incorporated by
reference in its entirety.

The curves generated for the Chou based synergy calculations are shown in Figures
12-18. In Figure 12, the best fit curve was determined by removing the data points a) where
the concentration of MOR202 was too low to have any effect and b) where the concentration
was near saturation. At the appropriate date point, approx. 80% cell killing, the Cl value is
less than 1, supporting clear synergy. Figs. 13-18 represent the six experiments from
Tables 3 and 4, and in each the Dx1 (dose of MOR202) needed to reach 100% effect of the
combination of MOR 202 and lenalidomide goes to infinity; therefore, the D1/Dyy is less than
1 and as lenalidomide has no effect on AMO-1 cells regarding cell killing, the Dx2 value also
approaches infinity, so the D»/Dxe approximates 0, therefore the Cl values of each of the six
experiments is less than 1, supporting clear synergy.

Table 3c represents the normalization of data, where the theoretical combination is

set as 1 (100%) and includes the Cl Chou calculations.
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2.619 2.562
2. 547

39192 1.988 0.081 29.454 2.592

SEM 0. 143w0.2021041808684 0. 083

39512 2.007 0.219 38.360 3.125

39364 1.741 0. 155 24. 205
Mean 2.140 0.192 26.805 2.577
WD 2012/ 041800PCT/ EP2011PO60®A81/066648

Table 3c
MOR202
. . MOR202 | LEN | Theoretical [(0.42ug/ml)|Combination .
Cell fine | Experiment) ) 4>\ o/m1)| (5uM) |Combination| and LEN | Index (cry | Comelusion
(GuM)
EXperllmem 06| 04 1.0 10| <<0.1 | synergy
Experiment *
) 0.9 0.1 1.0 24| <<0.1 synergy
AMO-1 ==
Xper;mem 0.9 0.1 1.0 1.8 <<0.1 synergy

The date shown in Table 3c differs from Tables 3a and 3b. Table 3c is based upon

different raw data points than shown in Table 3a, as the concentrations chosen in Table 3¢

are closer to the ECsy of the antibody (raw data not shown).

“Theoretical Combination”

represents the addition of the values of MOR202 alone and the values of LEN alone.
Table 4

MOR202. Single and combination doses of 10 uM LEN and 15ug/ml of MOR03207 and
MOR202 were used.

Effector cells only treated with Lenalidomide prior to treatment with

The data is presented in the following three ways, as a) raw data (% dead cells), b)

normalized specific killing data, where the MOR202 treatment group is set as 1 (100%), and

c) normalized specific killing data, where the theoretical combination is set as 1 (100%).

Table 4a represents raw data.

Table 4a
Combination of
LEN 10uM MOR202 LEN (10uM) MOR03207 MOR03207
AMO-1 alone DMSO 15ug/ml + | LEN (OuM)
alone 15ugml) and MOR202 15ug/ml DMSO
(15hg/ (15ug/mi)
Exp.1 15.33 23.09 23.46 14.62 16.17 15.97 12.87
Exp.2 12.98 21.08 25.75 10.24 1217 11.45 9.78
Exp.3 17.93 48.28 56.49 16.75 17.42 15.77 18.16

The units of the values listed are % dead cells.

The DMSO, MOR03207,

MORO03207+DMSO, LENO, LEN10 without PBMCs and DMSO without PBMCs are controls.
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G oup Total Trabecul ar Trabecul ar BoneBonePattern Structure Treatnent Muse
I D Vol une Vol uneFactor Model (TB V) (Tb.BV)(Tbh.Pf) Index -1(SM) MV 3 M\ 2

3200202/@3800. 190 27. 049 2. 386 32548 2. 893 0. 3POTHFP263D66b4818

33564 2.760 0.356 27.631 2.423 38016 1.635 0.118 27.523 2.450

Table 4b

AMO.1 | MOR03207| MOR202 | LEN alone | Theoretical 15'\"(3;2'02”(1
(15ug/ml) | (15ug/ml) | (10uM) | combination | (1SHY/mI)a

LEN (10pM)
Exp.1 0.5 1.0 0.1 11 11
Exp.2 0.3 1.0 0.3 1.3 1.6
Exp.3 0.0 1.0 0.0 1.0 1.3

Table 4b represents the data of Table 4a, but normalized, where the MOR202
treatment group is set as 1 (100%). For Tables 4b-c, “Theoretical combination” represents
the values of MOR202 alone plus the values of LEN alone.

The normalization of the data as shown in Table 4b is calculated as described in Table

3b, by substracting the controls. The averages of the results of Table 4b are shown in

Figure 4.
Table 4c
MOR202
Cell Experiment MOR202 | LEN | Theoretical |(0.42pg/ml)|Combination Conclusion
line P (0.42pg/ml) [ (SuM) |Combination| and LEN | Index (CI)
(SuM)
EXperllmem 1.2 -0.2 1.0 1.7 << 0.1 * synergy
Experiment 07| 03 1.0 1.4 0.1 | syner
AMO-1 2 ) ) : . << U ynergy
EXpe?mem 0.8] 0.2 1.0 1.3 << 0.1 * synergy

e data, where the theoretical combination

Table 4c represents the normalization o
is set as 1 (100%) and includes the Cl Chou et al. calculations using the methodology
described above within Example 4.

Table 4c differs from Tables 4a and 4b. Table 4c is based upon different raw data
points than shown in Table 4a, as the concentrations chosen in Table 4c are closer to the
ECsp of the antibody (raw data not shown).

1. Determination of synergism

1.2  Clarke et al. synergism

Where one drug has low activity, as in here where Lenalidomide alone has low
cytotoxity against AMO-1 cells, synergy can also be determined by statistical evidence that

the combination is significantly different from the inhibitory drug alone. See Clarke et al.,
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38023 2.681 0.248 17.887 1.860 B MORO3087, 3 ng/kg 38510 38599 1.838 2.884
0.260 0.482 21.405 26.345 2.461 2.558 39086 3.068 0.566 20.327 2.247
39666 2. 50 2012468085. 843 2. 318 39715 2.135 0. 284 22. 402TAP2013/066648

Issues in experimental design and endpoint analysis in the study of experimental cytotoxic
agents in vivo in breast cancer and other models, Breast Cancer Research and Treatment
46:255-278 (1997), which is incorporated by reference in its entirety. Here both Chou et al.
as shown above and the methods of Clarke et al. were used in the determination of
synergism.

The data is analysed in the following way:
Antagonistic (AB)/C < (A/C) x (B/C)
Additive (AB)/C = (A/C) x (B/C)
Synergistic  (AB)/C > (A/C) x (B/C)
where A is the treatment with LEN alone; B is the treatment with MOR202 alone; C is
response to the treatment vehicle; AB is combination of treatments A and B.
Table 5: The raw data values shown in this table are the same as those shown in Table
3a, as they come from the same three experiments, where both effector and AMO-1 cells
were treated with Lenalidomide prior to treatment with MOR202 and the single and
combination doses of 10 uM LEN and 15ug/ml of MOR03207 and MOR202 were used. The

only difference is that the data is analyzed using Clarke et al. instead of Chou et al.

Experiment 1 Experiment 2 Experiment 3

A: LEN alone 15.41 8.44 22.38

B: MOR202 alone 23.69 22.53 49.56
C:control 11.07 8.45 26.43

AB: combination of | 35.98 29.09 80.39

LEN and MOR202

(AB)/C 3.25 3.44 3.04

(A/C) x (B/C) 2.98 2.66 1.59

A = response to treatment with LEN alone

B = response to treatment with MOR202 alone

C = response to treatment with control

AB = combination of treatments A and B

The values of A, B, C and AB represent % cell killing.

In each experiment (AB)/C is greater than (A/C) x (B/C), showing clear synergy.
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Mean 2.467 0.323 23. 204 2. 280 SEM 0. 153 0. 043 1.365 0.079 33090 1.821
0. 159 26.537 2.714 33131 1.863 0.132 28.429 2.681 33746 1.577 0.130
29. 171 2.w62012¢aiool e 37966 1.865 0.234 18.276 2. 327 PCT/EP2011/066648

Table 6: The raw data values shown in this table are the same as those shown in Table
4a, as they come from the same three experiments, where only the effector cells were
treated with Lenalidomide prior to treatment with MOR202 and the single and combination
doses of 10 uM LEN and 15ug/ml of MOR03207 and MOR202 were used. The only
difference is that the data is analyzed using Clarke et al. instead of Chou et al.

Experiment 1 Experiment 2 Experiment 3

A: LEN alone 15.33 12.98 17.93

B: MOR202 alone 23.09 21.08 48.28
C:Control 15.97 11.45 15.77

AB: combination of | 23.46 25.75 56.49

LEN and MOR202

(AB)/C 1.47 2.25 3.58

(A/C) x (B/C) 1.39 2.09 3.48

A = response to treatment with LEN alone
B = response to treatment with MOR202 alone
C = response to treatment with control
AB = combination of treatments A and B
In each experiment (AB)/C is greater than (A/C) x (B/C), showing clear synergy.

Resulis

Applying the analysis of Clarke et al., LEN synergistically enhanced MOR202 ADCC
activity in AMO-1 cells in all 6 experiments. Applying the analysis of Chou et al., LEN
synergistically enhanced MOR202 ADCC activity in AMO-1 cells in 6 out of 6 experiments.
This enhancement of activity was identified to be by several mechanisms including direct
cytotoxicity, activation of effector cells and upregulation of CD38 expression levels on MM

cells.
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0. 256 24.545 2. 365

Experiments according to example 4 are also performed with other antibodies specific
for CD38, for example, the “Ref mAB5” antibody.

Example 5: Inhibition of proliferation of NCI-H929 cells using Lenalidomide alone
The cytotoxicity of Lenalidomide was tested in NCI-H929 using the methods
described in Example 3. The results are shown in Figure 2. In summary, challenge with

Lenalidomide alone signficantly inhibited cell proliferation in NCI-H929 cells.

Example 6: Synergistic combination of MOR202 and Lenalidomide in NCI-H929 cells

NCI-H929 cells were selected for testing with the combination of MOR202 and
lenalidomide. NCI-H929 cells express higher levels of CD38 than AMO-1 cells, therefore,
are representative of certain cells types found in human patients with multiple myeloma or
non-Hodgkin’s lymphoma.

In total six experiments were performed, using the methods described in Example 4,
in order to determine the mediation of ADCC on NCI-H929 cells by the combination of
MOR202 and lenalidomide. In three experiments, the PBMCs and NCI-H929 cells were
treated with lenalidomide prior to treatment with MOR202, the results are shown in Tables
7a-b and Figure 6. In three additional experiments only the PBMCs were treated with
lenalidomide prior to treatment with MOR202, the results are shown in Tables 8a-b and
Figure 7.

Table 7 Both Effector and NCI-H929 cells were treated with Lenalidomide prior
to treatment with MOR202. Single and combination doses of 5 uM LEN and 15ug/ml of
MORO03207 and 0.2 or 0.07 ug/ml MOR202 were used.

The data is presented in the following ways, as a) raw data (% dead cells), and b)
normalized specific killing data, where the fractional product combination is set as 1 (100%).

Table 7a represents raw data.
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Mean 1.918 0.179 25.510 2.521 SEM 0. 087 0.017 1.567 0.067 32695 2.471
0.168 21.323 2.028 37854 2.527 0.265 15.938 1. 758 38276 3.212 0.220
20. 046 2.02012/@38HB0 2.833 0.186 17.907 1.892 PCT/EP2011/066648
Table 7a
Combination of
MOR202 alone MOR03207
LEN 5yM LEN (5M MOR03207
NoHHg2o | EN KM 0 or oroior [ EEN A AT by | L ou) | (5ygimi) +
alone i MOR202 (0.2* or DMSO (15pg/ml)
)1 .07 i)
Exp.1 38.65 30.64 5020 1801] 1842 1827  17.81
Exp.2 1.9 43.08 5662 1877 1992 2026  19.20
Exp3 30.92 3.54 5458|1232 1244 1374 14.09

The units of the values listed are % dead cells.

The DMSO, MOR03207,

MORO03207+DMSO, LENO, LEN10 without PBMCs and DMSO without PBMCs are controls.
Table 7b represents normalized data, where the fractional product combination is set
as 1 (100%).

Table 7b
Combination -
Combination of
MOR202 alone based upon -
) , LEN (5uM) and| Combination ,
NCI-H929 | (0.2* or 0.07 [LEN 5uM alone| fractional MOR202(0.2* | Index (C) Conclusion
Lg/ml) product
or 0.07 pg/ml)
concept
Exp.1 0.42* 0.67 1.00 1.36* <<0.1 synergism
Exp.2 0.58 0.56 1.00 1.12 <<0.1 synergism
Exp.3 0.45 0.67 1.00 1.24 <<0.1 synergism

The fractional product combination is calculated using the following formula

1-[(1-A)*(1-B)]=fpc(%) as described in Ting-Chao Chou, Theoretical Basis, Experimental
Design, and Computerized Simulation of Synergism and Antagonism in Drug Combination
Studies, Pharmacol Rev 58:621-681 (2006), which is incorporated by reference in its
entirety. Table 7b is based upon the raw data shown in Table 7a. The normalization of
the data as shown in Table 7b is calculated as described in Table 3b, by substracting the
controls. In Table 7b, where the combination of LEN and MOR202 is greater than the
combination based upon the fractional product concept, then clear synergy exists. In
addition, Combination Index values were calculated using the methods of Chou et al. as
described in Example 4. The averages of the results of Table 7b are shown in Figure 6.

Table 8 Effector cells only treated with Lenalidomide prior to treatment with
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Lenal i dom de, 38594 3. 044 0.268 16.530 1.787 AB 50 ng/ kg / MOR03087, 38994
39256 2.896 2.308 0.408 0.304 14.633 24.513 1.683 2.280 3 ng/kg 39555
3.227 0. 246 202/0458902. 497 39677 3.205 0.548 12. 313 1. 790T/EP3@1H66628 961
0.281 14.981 1.752

MOR202. Single and combination doses of 5 uM LEN and 15ug/ml of MOR03207 and 0.2*
or 0.07ug/m MOR202 were used.

The data is presented in the following ways, as a) raw data (% dead cells), and b)
normalized specific killing data, where the fractional product combination is set as 1 (100%).
Table 8a represents raw data.

Table 8a
Combination of
MOR202 alone MOR03207
LEN 5M LEN (5M MOR03207
NOHHg29 | LN OV e o g7 | LEN O A p ot o | sy + | MOROo0
alone i MOR202 (0.2* or OMSO (15ug/ml)
M1 0 07 ygim)
Exp.1 17,50 26.60° 20111 1836  17.56] 1952  17.07
Exp.2 25.72 47.00 5123|2255 2690  24.16]  23.19
Exp3 26.27 53.74 67.99] 529  25.16] 2443 27.10

The units of the values listed are % dead cells. The DMSO, MOR03207,
MOR03207+DMSQO, LENO, LEN10 without PBMCs and DMSO without PBMCs are controls.

Table 8b represents the normalized data, where the fractional product combination is

set as 1 (100%).
Table 8b
Combination -
Combination of
MOR202 alone based upon o
. , LEN (5uM) and| Combination .
NCI-H929 | (0.2 ;)r |0.07 LEN 5uM alone frarct(;onetll MOR202 (0.2* | Index (C) Conclusion
Hg/mi) ProcLst ™\ or 0.07 pg/ml)
concept
Exp.1 1.09* -0.10 1.00 1.10* 0.07 synergism
Exp.2 0.91 0.12 1.00 1.03 0.81 synergism
Exp.3 0.97 0.04 1.00 1.59 <<0.1 synergism

Table 8b is based upon the raw data shown in Table 8a. The

normalization of the data as shown in Table 8a is calculated as described in Table 3b, by

substracting the controls.

In Table 8b, where the combination of LEN and MOR202 is

greater than the combination based upon the fractional product concept, then clear synergy
exists. In addition, Combination Index values were calculated using the methods of Chou et
al. as described in Example 4. The averages of the results of Table 8b are shown in Figure

7.
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0’ 192 ?\I%I%Q cells are tested and LEN alone has a significant effect on the proliferation of

NCI-H929 cells as shown in Example 5, therefore, the fractional product concept is utilized.

The fractional product concept was described in Ting-Chao Chou, Theoretical Basis,
Experimental Design, and Computerized Simulation of Synergism and Antagonism in
Drug Combination Studies, Pharmacol Rev 58:621-681 (2006), which is incorporated by
reference in its entirety. There Chou et al. states: If A and B each inhibits 60%, then it is
oversimplification to say that the additive effect is 84% inhibition. Based on the reasoning
by Webb (1963), this type of problem can be solved by (1 -0.6)(1-0.6)=0.16, 1-0.16=0.84.
Chou and Talalay (1984) called it the fractional product method. This method will never lead
to a combination effect exceeding 100% inhibition. Chou and Talalay (1984), however, have
also proved that this method has limited validity because it takes into account the potency
(e.g., fractional inhibition) but ignores the shape of the dose-effect curve (e.g., hyperbolic or
sigmoidal). The importance of the “shape” in a dose-effect analysis is shown in Fig. 1. Chou
and Talalay (1984) indicated that Webb’s method is valid only when both drugs have
hyperbolic curves (i.e., in simple Michaelis-Menten kinetics when dose-effect curves
are hyperbolic, i.e., m =1 in the median-effect plot) and is not valid when m does not equal 1,
such as sigmoidal (m > 1) or flat sigmoidal (m < 1) curves. Furthermore, Webb’s method is
valid when the effects of two drugs are mutually nonexclusive (e.g., totally independent) and
is not valid for mutually exclusive (e.g., similar mechanisms or modes of actions, as assumed
for the classic isobologram, see below).

Clarke et al. was not utilized as Clarke is most suitable when one monotherapy has a
low effect.

See Figure 12, the best fit curve was determined by removing the data points a)
where the concentration of MOR202 was too low to have any effect and b) where the
concentration was near saturation. At the appropriate date point, approx. 80% cell killing,

the Cl value is less than 1, supporting clear synergy.
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anaIyS|s of Chou et al., LEN synerglstlcally enhanced MOR202 activity in NCI-H929 cells in 6

out of 6 experiments. See Tables 7a-b, and 8a-b.

Example 7: MOR202 and LEN alone and in combination in NCI-H929 bone lysis SCID
mouse MM model

Materials
Lenalidomide (SYNthesis med chem; Shanghai, China; Lot no: ZHM-066-051).

MOR202 (MorphoSys AG, Lot 100706-5KLE18). Vehicle control: Ora-Plus: Ora-Sweet SF
(Paddock Laboratories, Minneapolis, MN, USA, Lot no. 9499528). SCID Mice (University of
Adelaide, Waite Campus, Urrbaraie, SA, Australia, Strain C.B.-17-Igh-1°-Prkdcs®9).
NCI-H929 human multiple myeloma cells (see Table 1). RPMI 1640 cell culture medium,
Foetal Bovine Serum (FBS), Mercaptoethanol, Hank’s Balanced Salt Solution (HBSS) and
penicillin-streptomycin from Invitrogen Australia (Mt Waverley, VIC, Australia); and Trypan
Blue and glucose from Sigma-Aldrich (Castle Hill, NSW, Australia).

Methods
63 SCID mice were inoculated on Day (-7) orthotopically into the right tibia with 2.5 x

10° NCI-H929 MM cells (in 5 pL) in order to induce bone lysis. Three days post inoculation
(Day -4) 60 of the SCID mice were randomized by body weight into the groups shown in
Table 13, 10 mice per group. The dosing regimen is provided in Table 9. Lenalidomide
(Groups A and D) and Vehicle Control (Group C) treatments started on Day (-1). MOR202
treatments (Groups B and D) started on Day 0. Treatment continued for 6 weeks.
Table 9: Dosing regimen and Groups

Group Compound Treatment Schedule
A Lenalidomide 50 mg/kg, p.o. in 10 mL/kg once daily for 6 weeks
B MOR202 3 mg/kg, i.p.,in 10 mL/kg 3 times weekly for 6
weeks
C Vehicle Control 10 mL/kg, p.o. once daily for 6 weeks

(Ora-Plus:Ora-Sweet SF (1:1, w/w))
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The inocul ation of NC -H929 nultiple nyeloma cells induced significant bone
lysis in the tibiae of female SCID mce in this study, as indicated by the
measur enewo 20f2/daosve | ysi s t hrough m croCT scanni ng. ThePpdemre@10bschone

| ysis was significantly decreased in the tibia of mce treated with the
conbi nati on of MIR202 and | enalidom de as shown by m croCT scanning. In
each of the paraneters of McroCT Scan: Total Bone Vol unme (TBV), Trabecul ar
Bone Vol unep(Th. BV), Iénabiésauidar Patt s0 mghacporin(10omiPky ang daily datawekibdel
WO 2012/ 041800PCT/ EP2QbR2066648 | ndex n{g8M, )pt fe1canmignas tiges RkcdWPRZ2@2 and

| enal i dom de (G oup ABmshgwed cl ear synergy in the reductl opecpf bone lysis
caused by the NC -H929 nultiple nyel oma cells. When the values in

-(r:gﬁlt reaM? eral %ﬁﬁg?\%s %:5@3 (?5 q?ggg (%g&rjm ered Wrg‘gﬂgﬁ é@%@%s d G oup

C ( VehicaimerigiogtTrotal E{cmeg%lﬁimdl (UBVEhIrebeddar BorexVolome (1. B') Jiralesodlat Fitebone

| h d %
w15 Fgrey (Mo RE ny o | ERa A R SRR ol el i cea
bone | par@némrSZO‘?rmeTbmmtéa@atdf%e VicraCu/ Schr\BHR2Retér8 Ar& GRBwk ¢ TrEble 11.

conpl et el yl_ abol i shed bone | ysis. These findings support a synergistic
ef fect 158 oGRS YIHmeHdBYpyesults araahewsnn Fidkse dOwas a reducti on (>90% of
M protein serumlevels in the conbination group, indicating a significant
decr eagablef 10: Wiero3G086an EammtgrSBI\/DRZOZ and | enalidom de al one and in
conbi nation agai nst human Non- hodgki n RAMOS tunor in Fenale SCI D nice,
sNgr vb\7/a| model M%;ae egl s Cycl ophospham de (FI %e%.ugl%chs SW tzerl and, Lot.

Ch S a
#ZHW 066- 051) MDR202 (I\/br phoSys AG Lot 100706- 5KLE18) Vehi cI e Control
Ora-Plus: Ora-Sweet SF, 1:1, v/v (Svit ¢enedad anbigatenedm bk anlyiv witldhitsa) . SCI D
M ce (Uni védsi Byn@VolAd@l(aind?é Wi t e Canpelsme of maesail@pssSactioiyst ral i a,
Strain C.B.-17-1gh-1 b -Prkdecid). RAMOS cell s (Oncodesign, Dijon
Cedex, France) were cultivated in RPM 1640 + 20% heat inactivated alternate
source FBS + 1% G utamax (Medium #2). Reagents for culture of RAMOS
non- Hodgki n | ynphoma cel | s were olhigdciREbdie0Miriewftsinl e dens upptd@t s: RPM

1640 cel | cyabétudr BRdE WRlunkBS, G ut amax” HEPE&rogQdédom.pyruvate, HBSS, and
penicillin-streptonycin fromlnvitrogen Australia (M Wverley, VIC,

Australia); and Trypan Blue and glucose from Sigma-Al drich (Castle H I,
NSW Australia). Methods Sixty-eight female SCID mce were pre-treated

wi th Oyclophosphami de (75 my/ kg, p!r tatu e Ok RERIRr 1S

gﬁ ﬁ geH\/\%l?eémﬁFlo%u ‘3‘%&*&’ h ‘%ﬁ%}ggﬁf'gﬁ 10}4 to hﬁ traBEIu lar bo ;\;ﬁ‘ sAI y | o -3),

¢

the tail vein. Slxtyfour of them eeécfo into
ei ght groups of eight. The dosi né‘a ‘?Q?L?pm?@ Tabl e
13. WD 2012/ 041800PCT/ EP2011/ 066648 fﬁémlléaffguctﬁﬁél “Hrgnete gty SIS
G oupConpoundTr eat nent | nt ended Schedul e Actual Schedul e ALenalidom de
BMOR03087 Vehicle Control C (Ora-Plus: Ora-Sweet , 1:1, v/v) 50 no/ kg,
p.o., in 10 m./kg 1 ng/kg, i.v., ifnigligeorkgths reativelgeyalgnkeof @deendai | y
(Day 0-20) Twice weekly (Day 0, 4plafgsind 3DIdruatud: si8h aOhe ¢rabeiulay biay 0- 20)
Day 0-20 *'l;vg (G e % Y Ig(?ay(SR/II) 4, Thi.s Zpﬁ.J;am]etbr dﬂ‘i.dlpibﬁ)nt in 0§t§olysis of the bqne

which is characterised by a transition from plate-like

(normal) to rod-like (degradation) structures. An ideal

plate, cylinder and sphere have SMI values of 0, 3 and

4 respectively. The higher the value, the more damage

there is.
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Day 0-18 The study continued for 98 days and the neasured endpoi nt was
survival. The results of each G oup are shown in Table 14. Table 14:

Survi val Wortbevo4ased tinme period for each group Day of ®eatrr2011/066648
(post-inocul ation) %4 LS (based on nedi an death day) Nunber of mce alive at
study term nation (day 98) Medi an Range Mean 95% Cl A: LEN 100 ng/ kg 22
18-23 21.4 19.8-23.0 10 0/7 B: MOR202 I ng/kg 51 35-65 49.6 41.9-57.3 155
0/ 8 Crahehi cIResarabf ke MierdBF 8¢ad:Sr dlalldon VOufhe (TBV), Trabecular Bone Volume

(Tb.BV), Trabecular Pattern Factor (Th.Pf) and Structure Model Index (SMI).

Total Trabecular Trabecular

Bone Bone Pattern Structure
Group Treatment  Mouse ID Yolume Volume Factor Model
(TBV) (Th.BV) (Th.Pf) Index
“““““““ ST T (SMny.
mm mm mm
38045 2.748 0.244 15.354 1.756
38596 2.839 0.295 12.373 1.542
39565 2.930 0.314 14.703 1.847
38325 2.964 0.309 13.538 1.653
Non-inoculated 33746 2751 0.293 13.270 1.624
Contro]  Teference 38770 2567 0307 13.025 1.645
tibia* 37966 2.967 0.410 12.125 1.557
38604 3.087 0.327 11.902 1.658
38023 2.775 0.270 18.005 1.889
38594 2.830 0.311 13.293 1.589
Mean 2.846 0.308 13.759 1.676
SEM 0.047 0.014 0.583 0.037
33150 1.604 0.107 24.329 2.679
38027 1.742 0.100 23.561 2.667
38314 2.506 0.256 22.893 2.335
38446 2.466 0.213 28.280 2.560
38562 2.688 0.385 22.213 2.086
A Lenalidomide, 38626 2.869 0.293 30.739 2.619
50 mg/kg 38748 1.786 0.114 24.016 2.562
39192 1.988 0.081 29.454 2.592
39364 1.741 0.155 24.205 2.547
30512 2.007 0.219 38.360 3.125
Mean 2.140 0.192 26.805 2.577

SEM 0.143 0.031 1.584 0.083

38



X 0/8 AB: Conmbo LEN MOR 65 32-98 66.5 41.9-91.2 225 3/8 Anal ysis for
synergistic activity was perfornmed according to theoremof Carke et al.,

as descriweaoizn4Bsoanpl e 4. Tabl e 15 shows the cal cul ati ®n3/E®eeia/ 056648 he
determ nati on of synergy of the conbination of MDR202 and | enal i dom de. WO
2012/ 041800 Table 15 Wen POSI Tl VE EFFECT has a H GH val ue: Antagonistic =
(AB)/C < (A/C) X (B/C) Additive = (AB)/C = (A QO x (B/C) Synergr stic =
(AB)/ C Poti ETr Aotk ViEr e as a LC

val ue: Ant agonr sti c = (AB)/C > (A O Bm(“B/ (@) B,agglr ti vq)aueﬁlﬁB)mﬁletufé\IC) X

(B/ Q) Sy str c = é“ﬁﬂ%ilc < M\Iﬂ}l}éfé (fﬁfuge R ofuth€SPONSftd0 t r PRIdEENt Wi th

LEN 100 et o 02 g Ciaddxesponse to
t r eat ment vehl cI e AB = conbi nati on of ‘g tﬁled\/gggA arjr(gﬂgf """ MedigmrsuRi val
(AB)/ C3,25 is bigger than (NC) x (B/ O ThewUrrer i c vaI ues shown

in Tabl'e I5 are taken directlTysdgogam t heyyged an gur Vi val o4ays shegy 1 n Tabl e

14 for each of the Goups. Thes&xQups descri @S A 18531C and are t he
sanme treatnent groups in Table gg 152 i noc ()a3t1| on

cells was |ethal vvrthrnarredr%% i me oi 20 cPa int econtr roup The
conbi nation of MR202 and | enaPPdénmi de:*FoweveH? showedZ ear rgy in

the increase in median survivaP8@ys. 25&npl &8 Bort L% b al b i nhi bits
proliferati on MOROI&7ous nul ti p8E Ony el lo3rg cel(] 240i nes.21.405  Th246Inhi bitory
ef fect of "Borte¥omgikg on prolif@8moi on 20884mul t0.482e nyed@is cel | Z55%S

anal ysed for nmultiple cell |inesygel NCreg Nng @sgeunt s @f 3Bort ezomb
(Vel cadeQ, Lot: No.: #9AZSY00)§ Y& appdj-ed t(p41%l\/0 1%5]_?431 NG 3829 and

RPM - 8226 cells and incubated 9;1524h,2 h a &, inc 4 on,
period plates were anakﬁeﬁ—ke@eer—r—%%—!—ef i
colorimetric XTT-based assay USthg t el 1 U3 i f erdtloh ( ROCHE
Cell Proliferation Kit 11, CatSENh - 101830014008 Fod. %ﬁhqemﬁms’
measurenent, plates were subj &80e@ tolBtan BNdbYs ReddéB7and alyddr bance at
492nm was detected. Cell prolifesationseB allougsted celbol i neg.asas

i nhibited by Bortezomib with an74450 1\4720126Q43800PG3/1EP2011~H36648
concentration of, nM for AMJgde cel Ilsg,656 1 phfor Lngfh7G€| I 3,2 3(273 nM f or
NCI - H929 ceIIs€ §Oanor 5 - 823 ellsopg pectlrj%y eWn in
Figure 8. Exa @ . ADCC usr3r§ gorrbr fion %99 Bort2 gm b
Usi ng theCneth escribed i %ﬁzgrrpl_gr% the0 3# of ¢ % ni ng
bortezom b and was ana%ﬁ t he¥¢ get @ g we eat ed
with bortezom I§WB? r to the t erent“\?nith MORYD2. B 9H49arget21@ I'ls,
NCI - H929 and L®:11WE¥DI s were t3¥42®d. THESresuPt8%are Shédm in BiddSres 9 and
10. The enhancenent in_MR202 3663 vit ¥.289 bor 0820ni b Rd$4dedi atedSt hr ough a
direct cytotoxic effect on MMMedd s. E98pl e 0L179%0R2025ah0 BOR2&#2dne and in
conmbi nation in human mnul ti pl e SHM| oma 087 - H920.0bpne | yes67 SCl Domwsase nodel

32695 2471 0.168 21.323 2.028
37854 2.527 0.265 15.938 1.758

38276 3.212 0.220 20.046 2.197

38550 2.833 0.186 17.907 1.892

Lenalidomide, 38594 3.044 0.268 16.530 1.787

AB 50 mg/kg / 38994 2.896 0.408 14.633 1.683
MOR03087, 39256 2.308 0.304 24.513 2.280

3 mg/kg 39555 3.227 0.215 19.753 2.497

39677 3.205 0.548 12.313 1.799

39750 2.961 0.281 14.981 1.752

Mean 2.868 0.286 17.794 1.967

SEM 0.105 0.036 1.152 0.086
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Material s Bortezom b (SYNthesis med chem, Shanghai, China, Lot no.
#ZHWt 066- 054) . Bortezom b was fornulated in sterile 0.9% Sodi um Chl ori de
sol uti on wonrothomiseg. MOR202 ( Mor phoSys AG Lot 100706- S5KRCEERR011VedsHE ] e
control: 0.9% Sodi um Chloride Injection. SCID Mce (University of Adel ai de,
Wai te Canpus, Urrbaraie, SA, Australia, Strain C.B.-17-1gh-1 b -Prkdcscid).
Met hods 63 SCID mce were inoculated on Day (-7) intra-tibially with

2.5 x 106 NﬂweldﬂagsM‘dffefabh%aramafe@lﬁfr §yﬂetg't§il¢Cai:t|bWWals¥>%lrf$>rm§b@@@ord&bgstopos'f
i nocul ati on (Da ce were random zed by body wei

oo ecrm e Takeias & ] A6kl € ShewS 105 Srledaliens GREL, drRenHeey oy Thbn | s

pI’OVI deg bfhaT@P'o?M@RQ@?&HG?{EHQO&%&UPS A and AB) and Vehicle Control
Goup C Sn treatnments starte (-1). MOR202 treatnents (G oups B and

AB) sti@ﬁaﬂﬁ)n Day 0 Treatnment continued for 6 weeks. Table 16: Dosi ng

regi men;;; B-C- Corrpourrd “Treat-gentSchedulas om-b
NOR20 2%8 ) glﬁ)\glﬁéng LRGP D 10 'ﬁgﬁ%@gﬂﬁ%ﬁ% has an_%W\rﬁé /- kg
i.p., R i nmes per.. Week o - g?g E WL E % del.. (O 9%
Sodi um/ = r? | on)...ABBor.t.ezomi.bl. I\/DRZOZ(deﬁYEB 8o, /% i-n..10...

nL/ kgt ﬁy@@bﬁtFﬁ@@@% ...%éB/ Ber..week,..on.al.t.er.nat e. d4FEC p)C< 1 A/C 8o}

2012/ 041800PCT/ EP2011/066648.............M.croCT. Sca‘n was._used. to. assess hone...

Tabl e 17 ........ Ré”s”'(]l”'t”'s””'”()”f”””t”h’é ..... M’”C'i‘”'dC'I'””S'C'a”ﬁ ........ Tét sl BoneVqurre ..... ("TBV) .......... Tf"éb’é’(”:”l’]lmar

Bone Vol une” (Tﬁta@\/) T ab@&éﬂ'aﬁB'V Patﬁa@‘eEdf&r ﬁ%ﬁtfa%r Sﬁu&@ral md},l nggd “St'ructure “Nodel

| ndex ("'I\/I") ‘Goup”Tr ezaﬂnent Toto%zg Vol un‘e(Tﬁ}/) """ mm-Trabecul ar

Tr abec H-ar- BonePat ter @45\7/0I un’eFacbtagé

The numeric values shown in Table 12 are taken directly from the averages shown in

Table 11 for each of the parameters in each of the Groups. The Groups described as A, B,
C and AB are the same treatment groups in both Tables 9, 11 and 12.

In Total Bone Volume (AB)/C is greater than (A/C) X (B/C) showing clear synergism.
In Trabecular pattern factor and Structural Model Index, as described in Table 10, a lower
value represents less bone lysis (efficacy in treatment), therefore, (AB)/C less than (A/C) X
(B/C), shows clear synergism in both parameters.
Results

The inoculation of NCI-H929 multiple myeloma cells induced significant bone lysis in
the tibiae of female SCID mice in this study, as indicated by the measurement of bone lysis
through microCT scanning. The degree of bone lysis was significantly decreased in the
tibia of mice treated with the combination of MOR202 and lenalidomide as shown by
microCT scanning. In each of the parameters of MicroCT Scan: Total Bone Volume (TBV),
Trabecular Bone Volume (Th.BV), Trabecular Pattern Factor (Tb.Pf) and Structure Model
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Structure Model Index (SM) Control: Non-inocula ted Contralatera 1 Tibia
w t hout Tunour Reference tibia, one nouse from Goups A B, C and AB)
115898 11w029121088082 107508 2. 771 3. 255 3.194 2.945 0. 400TMEP2@A3/0666366 0. 346
12.097 7.999 5.596 16.910 1.525 1.264 1.025 1.860 Average SEM 3.041 0.112
0.477 0.062 10.650 2.481 1.419 0.179 A Bortezom b, 0.6 ng/kg, tw ce per
week, i.p. 101426 105949 107598 109560 113302 115836 116981 117585 117750

117793 IneXISM) lﬂé&oﬁwtﬂﬂﬂloﬁm o’t%ﬂiQ@@Qndl&&ﬁdé’mMG&o@ﬁlB@ sk&Wed clé4Bsthet§y
0.191 0.557 0.588 0.067 0.076 0.100 0.093 0.284 0.329 25.893 26 044 16.877

23. 179 3hesg9ugpmel pone et cadsashiay the NGy HE39 saltiple myplomg £8lls. 156 2. 262
2.700 2. 981yhdthe4aRrd ik TABIE gr?a?’adjusted, so that the Control Group (Non-inoculated

Contralateral Tibia without Tumour) is considered 0% bone lysis, and Group C (Vehicle
Control (0.9% Sodium Chloride Injection) is considerd 100% bone lysis, then MOR202 alone
reduced bone lysis dose-dependently by up to 55% at 12 mg/kg compared to vehicle control.
LEN alone at 50mg/kg inhibited bone lysis by 20%. The combination of 3mg/kg MOR202
and 50mg/kg LEN completely abolished bone lysis. These findings support a synergistic
effect of combination therapy. In addition, there was a reduction (>90%) of M-protein serum

levels in the combination group, indicating a significant decrease of tumor load.

Example 8 MOR202 and lenalidomide alone and in combination against human
Non-hodgkin RAMOS tumor in Female SCID mice, survival model

Materials

Cyclophosphamide (Fluka, Buchs Switzerland, Lot. No. 07551661). Lenalidomide
(SYNthesis Med Chem; Shanghai, China; Lot. #HM-066-051). MOR202 (MorphoSys AG,
Lot 100706-5KLE18). Vehicle Control: Ora-Plus:Ora-Sweet SF, 1:1, v/v (SYNthesis Med
Chem, Shanghai, China). SCID Mice (University of Adelaide, Waite Campus, Urrbaraie,
SA, Australia, Strain C.B.-17-Igh-1° -Prkdc®®%).

RAMOS cells (Oncodesign, Dijon Cedex, France) were cultivated in RPMI1640 +
20% heat inactivated alternate source FBS + 1% Glutamax (Medium #2). Reagents for
culture of RAMOS non-Hodgkin lymphoma cells were obtained from the following suppliers:
RPMI 1640 cell culture medium, FBS, Glutamax,, HEPES, sodium pyruvate, HBSS, and
penicillin-streptomycin from Invitrogen Australia (Mt Waverley, VIC, Australia); and Trypan
Blue and glucose from Sigma-Aldrich (Castle Hill, NSW, Australia).

Methods
Sixty-eight female SCID mice were pre-treated with Cyclophosphamide (75 mg/kg,

i.p., twice daily) for two days prior to RAMOS cell inoculation (Day -5 and -4). On the day of
inoculation (Day -3), all mice were inoculated with 1 x 10 RAMOS cells each intravenously
into the tail vein. Sixty-four of the mice were randomised by body weight into eight groups of
eight. The dosing regimen for each group is shown in Table 13.

41



Average SEM 2. 288 0.162 0.259 0.061 27.476 1.756 2.509 0.094 G oup

Treatnent Mouse ID Total Bone Volune (TBV) Trabec ul ar Bone Vol une (Th. BV

) TrabecuweroRauiseon Factor (Tb.Pf) Structure Mdel | ndexT(EBM1)1/0666196446
1.924 0.082 27.363 2.546

Table 13: Dosing regimen

Group Compound Treatment Intended Schedule  Actual Schedule
. . 50 mg/kg, p.o.,in  Once daily (Day
A Lenalidomide 10 mL/kg 0-20) Day 0-20
. Twice weekly (Day .
I mg/kg, i.v., in 10 Twice weekly (Day 0,
B MORO03087 mL/kg 0,4,7, 11é; 14 and 4,7, 11, 14 and 18)
Vehicle Control .
C (Ora-Plus:Ora-Sweet  p.o., 10 mL/kg Once daily (Day Day 0-18
0-20)
, 1:1, viv)

AB Lenalidomide 1(())0//i1 miﬁklg(,) Once daily/twice D]zayoo_éll 37aricll 116 4;2231/ d

/MORO03087 P-0/1.V., weekly (as above) YU &L 20

ml/kg 18

The study continued for 98 days and the measured endpoint was survival. The results of
each Group are shown in Table 14.
Table 14: Survival Number and time period for each group

Day of death (post-inoculation) :
%ILS (based Nul.nber of mice
. alive at study
on median ..
termination
death day)
Median | Range | Mean | 95% CI (day 98)
A-LEN 100 22 18-23 21.4 | 19.8-23.0 10 0/7
mg/kg
B: MOR202 51 35-65 496 | 41.9-57.3 155 0/8
Img/kg
C: Vehicle 20 1821 | 198 | 18.7-20.8 X 0/8
control
AB: Combo
65 32-98 66.5 | 41.9-91.2 225 3/8
LEN/MOR

Analysis for synergistic activity was performed according to theorem of Clarke et al.,
as described in Example 4. Table 15 shows the calculations done in the determination of

synergy of the combination of MOR202 and lenalidomide.

42



109482 1.987 0.388 19.479 2.079 112220 2. 155 0.394 21.858 2. 296 113668
1.958 0.276 23.814 2.429 MOR202, 115187 2.080 0.440 16.347 1.871 B 3

ng/ kg, thweeotore®oper week, 115956 116312 2. 207 1. 885 @C46020.10866449. 748
25.212 2.193 2.368 i.p.

Table 15

ESWhen POSITIVE EFFECT has a HIGH value: ‘When POSITIVE EFFECT has a LOW value:

The numeric values shown in Table 15 are taken directly from the median survival
days shown in Table 14 for each of the Groups. The Groups described as A, B, C and AB are
the same treatment groups in Tables 13-15.

The inoculation with RAMOS cells was lethal within a median time of 20 days in the
control group. The combination of MOR202 and lenalidomide, however, showed clear

synergy in the increase in median survival days.

Example 9: Bortezomib alone inhibits proliferation of various multiple myeloma cell lines.

The inhibitory effect of Bortezomib on proliferation of multiple myeloma cells was
analysed for multiple cell lines. Increasing amounts of Bortezomib (Velcade®, Lot: No.:
#IAZSY00) were applied to AMO-1, LP-1, NCI-H929 and RPMI-8226 cells and incubated for
24h, 48h and 72h. After incubation, period plates were analyzed for cell proliferation in a
quantitative colorimietric XTT-based assay using the cell proliferation kit || (ROCHE, Cell
Proliferation Kit 1l, Cat. No.: 11465015001). For subsequent measurement, plates were
subjected to Tecan Genios Reader and absorbance at 492nm was detected.

Cell proliferation of all tested cell lines was inhibited by Bortezomib with an ICsg
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116798 1.882 0.254 21.276 2. 436 116944 1.937 0.276 24.031 2. 368 117773
1.862 0.160 25.056 2.511 Average 1.988 0.296 22.418 2. 310 SEM 0. 038
0.039 1. %6 2012086800 107097 1.619 0.248 22.779 2. 246 PCT/EP2011/066648

concentration of 3.9 nM for AMO-1 cells, 6.1 nM for LP-1 cells, 3.3 nM for NCI-H929 cells
and 9.0 nM for RPMI-8226 cells respectively, as shown in Figure 8.
Example 10: ADCC using combination of MOR202 and Bortezomib

Using the methods described in Example 4, the ADCC effect of combining bortezomib
and MOR202 was analyzed. Here, the target cells were treated with bortezomib prior to the
treatment with MOR202. Both target cells, NCI-H929 and LP-1 cells were tested. The
results are shown in Figures 9 and 10. The enhancement in MOR202 activity by

bortezomib was mediated through a direct cytotoxic effect on MM cells.

Example 11: MOR202 and BOR alone and in combination in human multiple
myeloma NCI-H929 bone lysis SCID mouse model

Materials
Bortezomib (SYNthesis med chem., Shanghai, China, Lot no. #ZHM-066-054).

Bortezomib was formulated in sterile 0.9% Sodium Chloride solution for dosing. MOR202
(MorphoSys AG, Lot 100706-5KLE18). Vehicle control: 0.9% Sodium Chloride Injection.
SCID Mice (University of Adelaide, Waite Campus, Urrbaraie, SA, Australia, Strain
C.B.-17-Igh-1° -Prkdc®®),

Methods
63 SCID mice were inoculated on Day (-7) intra-tibially with 2.5 x 10® NCI-H929 MM

cells in order to induce bone lysis. Three days post inoculation (Day -4) 60 of the SCID
mice were randomized by body weight into the groups shown in Table 16, 10 mice per
group. The dosing regimen is provided in Table 16. Bortezomib (Groups A and AB) and
Vehicle Control (Group C) treatments started on Day (-1). MOR202 treatments (Groups B
and AB) started on Day 0. Treatment continued for 6 weeks.

Table 16: Dosing regimen and Groups

Group Compound Treatment Schedule
A Bortezomib 0.6 mg/kg, i.p., in 10 mL/kg twice per week
B MOR202 3 mg/kg, i.p., in 10 mL/kg three times per week
C Vehicle Control i.p., 10 mL/kg twice per week

(0.9% Sodium Chloride Injection)

AB Bortezomib/MOR202 0.6/3 mg/kg, i.p., in 10 mL/kg twice/three times per
week, on alternate days
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112122 1.608 0.178 26.514 2. 505 115971 1.637 0.241 24.603 2.485 Vehicle
Control 116259 1.880 0.369 19.334 2.176 (0.9% Sodi um 116585 2. 060 0.179
24.120 2.\862002/@door i de | njection), 116779 117054 1.624PLT/EP2010/046@8 0. 131
23.909 23.000 2.417 2.541

MicroCT Scan was used to assess bone lysis and included a 3-dimensional analysis
comprising Total Bone Volume (TBV), Trabecular Bone Volume (Tb.BV), Trabecular Pattern
Factor (Th.Pf) and Structure Model Index (SMI). Table 10 above defines each of these
parameters. The results of each of the MicroCT Scan parameters are shown in Table 17.
The results of the Total Bone Volume (TBV) is shown in Figure 20.

Table 17: Results of the MicroCT Scan: Total Bone Volume (TBV), Trabecular Bone Volume
(Tb.BV), Trabecular Pattern Factor (Th.Pf) and Structure Model Index (SMI).

Total Trabecular Trabecular
Bone Bone Pattern Structure

Group Treatment Mouse ID Yolume Volume Factor Model
(TBV) (Th.BV)  (Tb.pf)  Index
3 a2 -1 (SMI)
mm mm mm

Control: 115898 2771 0.400 12.097 1.525
e Refeecedbia B0 SR OHG I s

Contralatera one mouse from : : : :
bt Groups A, B, C 107508  2.945 0.346 16.910 1.860
without and AB) Average 3.041 0.477 10.650 1.419
Tumour SEM 0.112 0.062 2.481 0.179
101426 2.351 0.307 25.893 2.443
105949 2.025 0.191 26.044 2.374
107598 3.109 0.557 16.877 2.156
109560 3.146 0.588 23.179 2.262
) 113302 1.790 0.067 32.463 2.700
Bortezomib, 115836 1.893  0.076 33152 2.981
A O'Sefl\iii tiwgce 116981 2201  0.100 34609 3.007
T 117585 1.617 0.093 31.813 2.553
117750 2.300 0.284 27.147 2.337
117793 2.448 0.329 23.582 2.273
Average  2.288 0.259 27.476 2.509

SEM 0.162 0.061 1.756 0.094
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twi ce per week, 117110 1.838 0.281 22.602 2.312 i.p. 117242 1.919 0. 281
21.162 2.193 117375 1.899 0.283 23.455 2. 338 Average 1.786 0.238 23. 148
2. 358 SEN2012080800. 022 0. 615 0. 041 107508 3. 303 0. 92PCTAPIAZ/066648

Trabec
Total ular Trabecular Structure
Group Treatment Mouse Bone Bone Pattern Model
1D Volume Volume Factor Index
(TBV) (Tb.BV (Tbh.Pf) (SMI)
)
106446 1.924 0.082 27.363 2.546
109482 1.987 0.388 19479  2.079
112220 2.155 0.394 21.858  2.296
113668 1.958 0.276 23.814 2429
MOR202, 115187 2.080 0.440 16.347 1.871
B 3 mg/kg, three 115956 2.207 0.460 19.748  2.193
times per week, 116312 1.885 0.234 25212 2.368
Lp. 116798 1.882 0.254 21.276 2436
116944 1.937 0.276 24.031 2.368
117773 1.862 0.160 25.056  2.511
Average 1.988 0.296 22418 2310
SEM 0.038 0.039 1.044 0.066
107097 1.619 0.248 22.779 2.246
112122 1.608 0.178 26.514 2.505
115971 1.637 0.241 24.603 2.485
Vehicle Control 116259 1.880 0.369 19.334 2.176
(0.9% Sodium 116585 2.060 0.179 24.120 2.369
Chloride 116779 1.624 0.190 23.909 2.417
¢ Injection), 117054 1.782 0.131 23.000 2.541
twice per week, 117110 1.838 0.281 22.602 2.312
Lp. 117242 1.919 0.281 21.162 2.193
117375 1.899 0.283 23.455 2.338
Average 1.786 0.238 23.148 2.358
SEM 0.050 0.022 0.615 0.041
107508 3.303 0.927 16.902 2.158
112625 4.254 1.661 3.000 0.772
113322 3.684 1.332 3.888 0.884
Bortezomib/MO 116030 2.422 0.192 30.272 2.542
R202, 116198 3.537 1.037 8.023 1.217
AB 0.6/3 mg/kg, 116376 1.933 0.255 22.059 2.321
twice/three 116520 2.793 0.654 22.439 2.336
times per week, 117077 3.402 0.658 7.207 1.241
Lp. 117093 2436  0.643 17.454 1.927

117135 3.026 0.627 13.699 1.775
Average 3.079 0.799 14.494 1.717
SEM 0.220 0.144 2.836 0.204
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2.158 112625 4.254 1.661 3.000 0. 772 113322 3.684 1.332 3.888 0.3884
Bortezom b/ MO 116030 2.422 0.192 30.272 2.542 R202, 116198 3.537 1.037
8.023 1. 240 22/0103 ny/ kg, tw ce/three 116376 116520 1P@3&P201788688 255
0.654 22.059 22.439 2.321

The Analysis of each parameter for synergistic activity was performed according to
theorem of Clarke et al., as described in Example 4. Table 18 shows the calculations done
in the determination of synergy of the combination of MOR202 and bortezomib.

Table 18

The numeric values shown in Table 18 are taken directly from the averages shown in

Table 17 for each of the parameters in each of the Groups. The Groups described as A, B,
C and AB are the same treatment groups in Tables 16-18.

In Total Bone Volume and Trabecular Bone Volume, (AB)/C is greater than (A/C) X
(B/C) showing clear synergism. In Trabecular pattern factor and Structural Model Index, as
described in Table 10, a lower value represents less bone lysis (efficacy in treatment),
therefore, (AB)/C less than (A/C) X (B/C), supports clear synergism in both parameters.

Results

The inoculation of NCI-H929 multiple myeloma cells induced significant bone lysis in
the tibiae of female SCID mice in this study, as indicated by the measurement of bone lysis
through microCT scanning. The degree of bone lysis was significantly decreased in the
tibia of mice treated with the combination of MOR202 and bortezomib as shown by microCT

scanning. In each of the parameters of MicroCT Scan: Total Bone Volume (TBV),
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2.336 tines per week, 117077 3.402 0.658 7.207 1.241 i.p. 117093 2.436
0.643 17.454 1.927 117135 3.026 0.627 13.699 1.775 Average 3.079 0.799
14. 494 1.W02012/BEw0. 220 0. 144 2.836 0.204 WO 2012/ 041800/EP2011/066648

PCT/ EP2011/ 066648 The Anal ysis of each parameter for synergistic
activity was perforned according to theoremof Carke et al., as described
i n Exanple 4. Table 18 shows the cal cul ati ons done in the determ nation of

syner gY¥rafecul® Bupwby dlatneqmMb BV)MIREBEurRN P ARterri EZ616F Orb.Pf) and Structure Model
Index (SMI) the combination of MOR202 and bortezomib (Group AB) showed clear synergy
in the reduction of bone lysis caused by the NCI-H929 multiple myeloma cells.

When the values in Table 17 are adjusted, so that the Control Group (Non-inoculated
Contralateral Tibia without Tumour) is considered 0% bone lysis, and Group C (Vehicle
Control (0.9% Sodium Chloride Injection) is considerd 100% bone lysis, then MOR202 alone
reduced bone lysis dose-dependently by up to 55% at 12 mg/kg compared to vehicle control,
BOR alone at 0.6mg/kg inhibited bone lysis by 40% and the combination of a lower dose of
3mg/kg MOR202 and 0.6mg/kg BOR completely abolished bone lysis.  These findings
support a synergistic effect of combination therapy. In addition, there was a reduction
(>90%) of M-protein serum levels in the combination group, indicating a significant decrease

of tumor load.

Example 12 MOR202 and bortezomib alone and in combination against human
Non-hodgkin RAMOS tumor in Female SCID mice, survival model

Materials
Cyclophosphamide (Fluka, Buchs Switzerland, WB10468). Bortezomib (SYNthesis

med chem., Shanghai, China, Lot no. #ZHM-066-054). Bortezomib was formulated in sterile
0.9% Sodium Chloride solution for dosing. MOR202 (MorphoSys AG, Lot
100706-5KLE18). Vehicle control: 0.9% Sodium Chloride Injection. SCID Mice
(University of Adelaide, Waite Campus, Urrbaraie, SA, Australia, Strain C.B.-17-Igh-1°
-Prkdcse).

RAMOS cells (Oncodesign, Dijon Cedex, France) were cultivated in RPMI1640 +
20% heat inactivated alternate source FBS + 1% Glutamax (Medium #2). Reagents for
culture of RAMOS non-Hodgkin lymphoma cells were obtained from the following suppliers:
RPMI 1640 cell culture medium, FBS, Glutamax,, HEPES, sodium pyruvate, HBSS, and
penicillin-streptomycin from Invitrogen Australia (Mt Waverley, VIC, Australia); and Trypan
Blue and glucose from Sigma-Aldrich (Castle Hill, NSW, Australia).

Methods
Fifty-five female SCID mice were pre-treated with Cyclophosphamide (75 mg/kg, i.p.,

twice daily) for two days prior to RAMOS cell inoculation (Day -5 and -4). On the day of
inoculation (Day -3), all fifty-five mice were inoculated with 1 x 10 RAMOS cells each (in
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Table 18 Wen POSI Tl VE EFFECT has a HI GHER val ue: Antagonistic = (AB)/C <
(NC) x (B/C A =response to treatnment with BOR at 0. 6ng/ kg Total BV

Tr abecul avoBvizlluadwecul ar pattern factor Structural MdelrCirmpexi1Be6s88 0, 259
27,476 2,509 1,988 0,296 22,418 2,31 1,786 0,238 23,148 2,358 3,079
0,799 14,494 1,717 1,723964166 3, 357142857 0, 626144807 0, 728159457 is

bi gger than is bigger than is less than is less than 1,425967052

1, 3534366912 intravenously into the tail vein. Forty-eight of the mice were randomised by body
weight into six groups of eight. The dosing regimen for each group is shown in Table 19.

Table 19: Dosing regimen

Group Compound Treatment Intended Schedule  Actual Schedule

0.6 mg/kg, i.p.,in  Day -1, 3, 6, 10, 13

A Bortezomib Day -1, 3, 6 and 13

10 mL/kg and 17
1 mg/kg, i.v., in Day0,4,7, 11, 14
B MOR202 10 ml/kg and 18 Day0,4,7,11, 14 and 18
C Vehicle Control (0.9% i.p., 10 mL/kg Day -1, 3, 6, 10, 13 Day -1, 3,6, 13 and 17

Saline for Injection) and 17

Day -1, 3, 6, 10, 13
and 17/ Day 0, 4, 7,
11, 14 and 18

0.6/1 mg/kg, i.p.fiv.,

. -1, 3,6, 13, 17 and 20/
AB  Bortezomib/MOR202 in 10 mL/kg () 4,7,11, 14 and 18

The study continued for 98 days and the measured endpoint was survival. The
results of each Group are shown in Table 20.
Table 20: Survival Number and time period for each group

Day of death (post-inoculation) %ILS Iﬁlcl;n;g‘eo:t
(based on study
. median termination
Median | Range | Mean | 95% CI death day) (day 98)
A:BOR 0.6 19 | 1820 | 191 | 184-198 7 078
mg/kg
B:MOR202 | 435 | 3852 | 436 | 39.0-483 12 0/8
Img/kg
C: Vehicle 20.5 | 2022 | 208 | 20.0-21.5 x /8
control
AB: Combo
BOR/MOR 45 29-98 | 61.6 |19.7-103.5 120 2/5

Analysis for synergistic activity was performed according to theorem of Clarke et al.
Table 21 shows the calculations done in the determination of synergy of the combination of
MOR202 and bortezomib.
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1, 149538246 1, 042377527 The nuneric values shown in Table 18 are
taken directly fromthe averages shown in Table 17 for each of the

par anmet erwoini2zaesvoof t he G oups. The G oups descri bed aeTAP2B1/0656ad AB
are the sane treatnment groups in Tables 16-18. In Total Bone Vol une
and Trabecul ar Bone Vol une, (AB)/Cis greater than (AC X (B/C) show ng
clear synergism In Trabecular pattern factor and Structural Model | ndex,
as desQableezh in Table 10, a lower value represents |ess bone lysis

(ef fi capyhdm HOSRINRN R FERer BROTLHiEAR AGdigss than (NG X (B/Q),
support,gnpéég\g,sggnerg@m;lg()g% ~P@/ ters:Resutts The inocul ation
of NCI - gﬁ,\}gﬂ_t(wg Crgyejgpgg““ Ac Tnducedsi-gni-ficant bone lysis in the

ti bi ae"g """ nERvRLiE SChigyrkce (Anst Qi @ /et udy, -as-i'ndi-cated by the neasurement
of bone~ ys?@gt hrough )rnrg;cr(gCT scanmr% ~~~~~~~~ “TFhe degree ~~~~~ of-bane |ysis was

f s AAarcranc t d th th nb t
ot o Skl ﬁﬁgégsﬁg *f”e“‘gv*” B'@';;? O oning.. In each of the
ggrlg?gél ”r gég Eﬁ\gﬂ?ﬁ'b ‘BV), Trabecul ar

Pat t er n-Fact or T el-t-ndex—(-SM-)- the conbi nati on of
MOR202 and - bortezomb (Group AB) showed cl-ear-synergy-in the reduction of
bone |ySI s--caused- by de NGl - 2|9 -mu-ti-ple-nyel-oma-eell-s. When t he
val ues jn Table 17 a'Y' S o [l SHEE o t9hat -t-he--Cont-rol--G-oup (Non-inocul at ed
Contral gteral -Ti-bi-a: WIthout Turour.)..i’s--consi-der-ed.-0% bone lysis, and G oup

C (Veh| l.e-Control- (O 9% Sodi-um-ChI'9r] de.-|-nj.ect.i-on).-i-s-consi derd 100% bone
| ysi s, Yhen. MIR202..al-one..reduced. b%?l@ l.ysi.s..dose-. dependently by up to 55%
at 12 nf Pkg conpared to vehicle cont4i5ol -BOR-al-one-.at.--0..6nmy/ kg i nhi bited
bone Iy5| by..40%. and. .t he. conbi nat.ion. of..a.l.over..dose. of 3ng/ kg MOR202 and
0. 6ng/k ....ﬁ?ﬁgcorrpl et.el.y.. aboﬁ'2 ISR ® t?@i'e lysi.s... These. fi. ndl ngs support a
synergistic. effect df. kigesT 8880 on t her apy...l.n.addi.tion,..there was a
reduct i 6t/ €2%08/ Qf M protel 988886#9vel s in. the. combination gr oup,
i ndi cating i

bortezom b Zr;é)rqgmaeﬁl Q/I%nﬂ}eggsﬁbl na ?roa(rg) %égigﬁ% Ak%ﬁ?%rﬁ%%hetgékl ndz%x tum)r
i n Fendhgs S@vidh im Table 20 rfcvn eagh afrﬂtteGrd@seTha&oups desc@ped aplﬁoﬁpﬂa&ncﬁ@B are

(Fl uka,, Buchs 46 Bortezom b (SYNt hesis med chem,
Shangh i€ S#¢ H?glrﬂ%’?et g{guP %@\A%th%%ﬁ%ga Bortezom b was fornulated in
sterile 0. 9%h&atbcuntichlviath FANESS Uéllsﬂﬁaé Rith&l @aihYa MEdREO Eme M opl iAthe Lot
100706-5KLE18). Vehicle control: 0.9% Sodi um Chloride Injection, SCID M ce
( Uni veFamntrgl Qcﬁf’umdeﬂ‘ﬁ cRMbipgliQreoiddht 202 Qﬂ?dr BRrterosNib roWeyest shawed clear aj n
CB-1 [ ag\%;% d Wi ; X,

Fr ance)gyrl'&pg cu t Pé%tggg r?hm&m 1ué % an%c%r%}ﬁ c?’?bgﬁbeggg??‘gpggtgg source
FBS + MOR202 andbo(theaininiGrayip ARgageut f § oricecsvived fof thRAMESIanoof-thie dgidyn

| ynphog®. cel | s were obtained fro he | owi ng_suppl i RP 40 cel |
ol tur 4 eatonely Rsbong L uARSg st el ol B e T BEeS i pp et
peni ci | 1'i n- Blg @eamasrstobd eat iy diésopigaon Apstitialexamps aMveith eyhileMh@icating
Australia); and Trypan Blue and glucose from Sigma-Al drich (Castle H I,

NSW A§§?m3|qr3é?mb|9€tnﬂ%§ are Q'VerF'PY way of Jstrakiri @%@T@%'e@nﬂ@# &0 [y the eat ed
\gAt h Qﬁ)?%s‘éﬂpﬁ’ﬁeﬁ A&/ ﬁs ’E%K %ncﬁ’modﬁf}@aﬂgngﬁﬁcjhm)th% ‘B”reéé‘r‘ﬁ’lrﬂé)ﬁﬁorﬁ’wlpr to

|nocu tion ay of "inoculation (Day -3),
all fibe me\a@patarétmmeeslqllfa\ﬁcamaareﬁomthh discussios, wanosuresricd@acioniaimed\O

iﬁ?f’yoﬁ%ﬁrﬁgﬁgtﬁ e e Bk BYERUSE00y el gt i i o i x ot oups of

ei ght. The dosing reginen for each group is shown in Table 19. Table 19:
Dosi ng regi nen GroupConpoundTr eat nent | nt ended Schedul e Actual Schedul e
ABortezom b BMOR202 Vehicle Control (0.9% C Saline for Injection) AB
Bortezom b/ MOR202 0.6 nmg/ kg, i.p., in 10 nt/kg 1 ng/kg, i.v., in 10 nL/kg
i.p., 10 m./kg 0.6/1 nmg/kg, i.p./i.v., in 10 nm./kg Day -1, 3, 6, 10, 13 and
17 Day 0, 4, 7, 11, 14
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and 18 Day -1, 3, 6, 10, 13 and 17 Day -1, 3, 6, 10, 13 and 17/ Day 0, 4,
7, 11, 14 and 18 Day -1, 3, 6 and 13 Day 0O, 4, 7, 11, 14 and 18 Day -1, 3,
6, 13 andwOzoDapsisod, 3, 6, 13, 17 and 20/ Day 0, 4, 7, PCI/EP401a/066618

The study continued for 98 days and the neasured endpoint was survival. The
results of each G oup are shown in Table 20. Table 20: Survival Nunber and
time period for each group Day of death (post-inoculation) %4LS (based on
medi anwke@ldinday) Nunber of mice alive at study term nation (day 98)

Medi an Range Mean 95% Cl A BOR 0.6 ng/kg 19 18-20 19.1 18.4-19.8 -7 0/8
B: MOR202 I ng/ kg 43.5

1. A synergistic combination of an antibody specific for CD38 comprising an HCDR1
region of sequence GFTFSSYYMN (SEQ ID NO: 1) or SYYMN (SEQ ID NO: 14), an HCDR2
region of sequence GISGDPSNTYYADSVKG (SEQ ID NO: 2), an HCDR3 of sequence
DLPLVYTGFAY (SEQ ID NO: 3), an LCDR1 region of sequence SGDNLRHYYVY (SEQ ID
NO: 4), an LCDR2 region of sequence GDSKRPS (SEQ ID NO: 5), and an LCDR3 region of
sequence QTYTGGASL (SEQ ID NO: 6) and

(a) thalidomide or an analog thereof, or

(b) a proteasome inhibitor,
for use in the treatment of multiple myeloma and/or non-hodgkins lymphoma.

2. A combination according to claim 2, wherein the antibody comprises a variable heavy
chain of the sequence
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSGISGDPSNT
YYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTV
SS (SEQ ID NO: 10) and a variable light chain of the sequence
DIELTQPPSVSVAPGQTARISCSGDNLRHYYVYWYQQKPGQAPVLVIYGDSKRPSGIPER
FSGSNSGNTATLTISGTQAEDEADYYCQTYTGGASLVFGGGTKLTVLGQ (SEQ ID NO:
11).

3. A combination according claims 1 or 2, wherein the antibody comprises an IgG1 Fc
region.
4. A combination according to any one of the preceding claims, wherein the antibody

comprises a modified Fc region, wherein said modification enhances ADCC activity.
5. A combination according to any one of the preceding claims, wherein said antibody

specific for CD38 and said thalidomide or an analog thereof or a proteasome inhibitor are

administered separately.
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38-52 43.6 39.0-48.3 112 0/8 C. Vehicle control 20.5 20-22 20.8 20.0-21.5
x 0/8 AB: Conmbo BOR/ MOR 45 29-98 61.6 19.7-103.5 120 2/5 Anal ysi s for
syner gi stwo 2atd4vsoby was performed accordi ng to theor empofi/BBR@nloecces al .
Tabl e 21 shows the cal cul ations done in the determ nation of synergy of the
conmbi nati on of MODR202 and bortezom b. WD 2012/ 041800PCT/ EP2011/ 066648

Tabl e 21 When POCSI TI VE EFFECT has a H GHER val ue: A = response to

t r eat mgnt Mtdmnﬁéﬂiiatﬂarﬁadm%dﬁgg ?o éﬁﬁ pﬁ@@&tﬁepprtab@@hg%rmmw hicND&R2012 tb med
The nuperic val ues shown in are taken directly fromthe nmedian

survi vQP”%IJWéS Whid @A at Heaﬁ&B/I’%fcé@ bpger @QE@PYotf‘af‘ H@a@deﬁw%e ang{er bp &ﬁﬁn'b
describggleas A, B, C and AB are the sane treatnent groups in Tables 19-21.
The |nocul ation with RAMOS cells was lethal within a nedian tine of 20.5
days in the control group. The conbination of MIR202 and bortezom b,

por ¢ Gt TyR gl GG B Bfe pbRSBRERY Ra TR SRRl G R
out of sfSedSﬁl@E)rSIDSG sesbnitsined Msth dhkilRlontde of ah heaRigubygreolhi s strongly

supports a synergistic finding of the conmbination of MIR202 and bortezom b.
It is to be understood that the description, specific exanples and data,

whi | e igndi Cﬂtddﬂrﬂolﬁé‘tﬁiﬁ%ﬁoYdlﬁg‘P@QI'aimm Whefdif tEH HaNdGYideehHdg bdhpRsdat | on
and are not intended to he présent invention. Vari ous changes and

nodi f i ENElider®idg t hin the present invention will become apparent to the
skilled artisan fromthe discussion, disclosure and data contai ned herein,
and thus are considered part of the invention. WD

2012/ 091800R(§5/rrEEFPéZ£ﬂb]:Y Af66aiBg Y ay aneof theﬁpreyetdangicmlms wbergimighalidoridean

anti bod ecific.far 8 conpri of sequence
G TFOSRRTEG1ag P ReAcH Nt auap RNe Sepedy Resoicnr Wacdra g on of
sequence d SGDPSI\FI'YYADSVKG (SEQ ID NG 2), an HCDR3 of sequence DLPLVYTGFAY

(SEQ ID NGO 3), an LCDR1 region of sequence SGDNLRHYYVY (SEQ I D NO 4),
LCDR2 f@gi o Q@W@@%{WO@%{RP@W\( ere)of thengmeceging &I@dnénwh%RB'eﬂébfﬂledéﬂs

sequengg (RN EAF Rl o 4515 p b&{ Q?rlof Qﬂ}qln &)atlbﬂ lf'tfﬂaog?lt%d?rsg?em@@(? @?35 her eof ,

or (b) a roteasorrem se 1n the treatnen erryeloma
and/ or non hodgki ns | ynphoma. 2. A corrbl nation according to claim2, wherein

t he antibody conprises a vari able heavy chai f the .seguence

VL VESbon MBI R okl Ea T Rl el i i B DaBle ediate kiling of
YYADSVISB 8T é:qirEEntdNAMO- QML ST TIAYXYY 6ARMPANT EGh hod of IS8 afeBifarhdh NO
10) and a variable |light chain of the sequence DI ELTQPPSVSVAPGQTARI SCSGDN

L RHYYVRMEKpithamatieastheripidgettperificacy than lenalidomide alone.

FSGSNSGNTATLTI SGTQAEDEADYYCQTYTGGASLVFGGGTKLTVLGQ (SEQ ID NO 11). 3. A
conbi nation according clains 1 or 2, wherein the antibody conprises an |gGl
Fc 12. A combination according to any one of claims 1-6, comprising said antibody specific

for CD38 and a proteasome inhibitor.

13. A combination according to claim 12, wherein said proteasome inhibitor is
bortezomib.

14. A combination according to claims 12 or 13, which is able to mediate killing of
CD38-expressing LP-1 and/or NCI-H929 cells by ADCC in the presence of isolated human

PBMCs with an at least two-fold better efficacy than bortezomib alone.

15. A synergistic combination of an antibody specific for CD38 comprising an HCDR1
region of sequence GFTFSSYYMN (SEQ ID NO: 1), an HCDR2 region of sequence
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region. 4. A conbination according to any one of the preceding clains,
wherein the anti body conprises a nodified Fc region, wherein said

nodi fi catwonoenigeees ADCC activity. 5. A conbi nati on acecrdiragitescasy one
of the preceding clainms, wherein said antibody specific for CD38 and said
thal i dom de or an anal og thereof or a proteasone inhibitor are adm ni stered
separately. WD 2012/ 041800PCT/ EP2011/ 066648 6. A conbi nation according to

any onelsenﬁmwme@vm@a SEQNB, N®h2)cbnlmBlabeeg@nrcﬂ@ua@emlmwwamm an
at Ieast two-fold better effi cacxgt han | enali dom de an bortezom b

al one. (SEQ IR N@nB). qatidARAcegpRichgeq s %H&ltaﬂwl\é%%%@é&% Ng: 1.8,
uherel DCPRAhftid QabueRes dskRPs SBESID Nd:%gba ) 7%&@@%@#&%9& an

anal og there i nati on accor el n
t hal i d@ﬁYdFeﬁaﬁch(@E&)tEbNQ@é ahdﬂmlalldomldﬁew oter abidomideaanalog tasasedn Hip t o

0" aany sRteyer B GTE B e Biey MRRRRIBRIBbEBERT® 10 "M comi nacion

according to any one of the preceding clains, wherein |enalidonide is
adm nls ereqd at |east 72 hours prior. to adm n of the antihbaod
Soaci £ BT of hamScoomhNSLeTAR NYPRy ShPaTRIOT G 4R FosTRESE il HoRE - 10,
whi ch 'rég &bb?sé@éﬁ%@'(ﬁf'ﬁ:&?ﬁvwmﬁ SﬁQ@%%PéﬁWBEQ%@O% o@@@él%ndgu - H929

cells b resence of isolated hunman an at | east

t wo-fo Sﬁ&ﬁ%ﬂ%‘l’f@& 4G ($RA IPval E)d@mhb@DBBdﬁ@lon oizeqwemlBLBb‘t/YEEﬁFAY

Cos5 afeed BraBLaERA R BraBn b Soa R S a bR E L BB LR m 12
wher ei hC&Rreagiat @fasﬂmmence@DEKBP& SHEGID B ) band MLCBR&)MIGmdﬁlsmuence
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bortezom b al one. A synergistic combination of an anti body specific
for CD38 conpri sing an HCDR1 regi on of sequence GFTFSSYYMN (SEQ ID NO 1),
an HCDR2 regi on of sequence WO 2012/ 041800PCT/ EP2011/ 066648

G SGDPSNTYYADSVKG (SEQ I D NO 2), an HCDR3 regi on of sequence DLPLVYTGFAY
(SEQ ID NO 3), an LCDR1 region of sequence SGDNLRHYYVY (SEQ ID NO 4), an
LCDR2 region of sequence GDSKRPS (SEQ ID NGO 5), and an LCDR3 regi on of
sequence QITYTGGASL (SEQ I D NO. 6) and | enalidom de or other thalidom de
analog for use in the treatnent of nultiple nyel ona and/ or non-hodgki ns

| ynphoma. 16. A synergi stic conbination of an anti body specific for CD38
conprising an HCDRL regi on of sequence GFTFSSYYMN (SEQ ID NO 1), an HCDR2
regi on of sequence G SGDPSNTYYADSVKG (SEQ ID NO 2), an HCDR3 regi on of
sequence DLPLVYTGFAY (SEQ ID NO 3), an LCDR1 region of sequence
SGDNLRHYYVY (SEQ I D NO 4), an LCDR2 region of sequence GDSKRPS (SEQ I D NO
5), and an LCDR3 regi on of sequence QIYTGGASL (SEQ ID NO 6) and bortezom b
or other proteasone inhibitor for use in the treatnent of nmultiple nyel oma
and/ or non-hodgki ns | ynphona.
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