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Certain CD19 therapi es have been shown. T cells expressing an anti-CD19
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An aspect of the present disclosure conprises a synergistic conbination
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cross-links (1 CLs). These ICLs are highly cytotoxic, since they WO
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bl ock fundanmental netabolic processes such as replication and
transcription. N trogen nustards include cycl ophospham de, chl oranbucil,

ur anust i n€Q 20f3oefii@m de, nel phal an and bendanusti ne. PCT/BRy@ikopvos pham de
i s marketed as Endoxan, Cytoxan, Neosar, Procytox, and Revi nnnnune, and is
al so known as cyt ophosphane. Cycl ophospham de, or conbinations including
cycl ophospham de, is used in the treatnent of |ynphonas, |eukem a and sone
sol i d Sadalaia.et &y, tloaphasidsaribaibe hagbddyepéciid OWCDE9 8t couddinstion with bendamustine
Chl or agbucél Ijis gz ,(r]et ed as Leukeran by d axoSmithKline. It is used mainly
in the ?%a@%ﬁ? of'"ehr oni ¢ | ynphocytic | eukem a. Chloranbucil has the
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Oncology, Springer International, Berlin, DE, vol. 128, no. 11, 1 November 2002, which is
incorporated by reference in its entirety, and W0O2006065392, which is incorporated by reference in
its entirety, but neither suggests the antibody specific for CD19 in combination with bendamustine as
exemplified herein.

The use of a CD19 antibody in non-specific B cell lymphomas is discussed in
WQ02007076950 (US2007154473), which are both incorporated by reference in their entireties, along
with the cursory mention of bendamustine within a long list of potential combination partners, but fails
either to teach the antibody exemplified herein or suggest the synergistic effects of the combination in
the treatment of non-Hodgkin’s lymphoma, chronic lymphocytic leukemia and/or acute lymphoblastic
leukemia as exemplified herein.

The use of a CD19 antibody in CLL, NHL and ALL is described in Scheuermann et al., CD19
Antigen in Leukemia and Lymphoma Diagnosis and Immunotherapy, Leukemia and Lymphoma, Vol.
18, 385-397 (1995), which is incorporated by reference in its entirety, but fails to suggest the
combination exemplified herein.

Additional antibodies specific for CD19 are described in W0O2005012493 (US7109304),
W02010053716 (US12/266,999) (Immunomedics); W0O2007002223 (US US8097703) (Medarex);
W02008022152 (12/377,251) and W0O2008150494 (Xencor), WO2008031056 (US11/852,106)
(Medimmune); WO 2007076950 (US 11/648,505 ) (Merck Patent GmbH); WO 2009/052431
(US12/253,895) (Seattle Genetics); and W0O2010095031 (12/710,442) (Glenmark Pharmaceuticals),
which are all incorporated by reference in their entireties.

Combinations of antibodies specific for CD19 and other agents are described in
W02010151341 (US 13/377,514) (The Feinstein Institute); US5686072 (University of Texas), and
WQ02002022212 (PCT/US01/29026) (IDEC Pharmaceuticals), which are all incorporated by
reference in their entireties.

It is clear that in spite of the recent progress in the discovery and development of anti-cancer
agents, many forms of cancer involving CD19-expressing tumors still have a poor prognosis. Thus,
there is a need for improved methods for treating such forms of cancer.
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Therefore, the combination of the exemplified antibody specific for CD19 and bendamustine
will be effective in the treatment of humans in non-Hodgkin’s lymphoma, chronic lymphocytic
leukemia and/or acute lymphoblastic leukemia. In addition, the antibody specific to CD19
exemplified in the present specification has already entered into clinical trials, where such
combinations can be confirmed in humans.

As the mechanism of action of bendamustine and other nitrogen mustards are similar, as they
are alkylating agents that form interstrand cross-links (ICLs) between DNA bases, thus blocking
fundamental processes such as replication and transcription, it is believed that synergy should also
be seen when treating humans having non-Hodgkin’s lymphoma, chronic lymphocytic leukemia
and/or acute lymphoblastic leukemia with a combination of the exemplified anti-CD19 antibody and a
nitrogen mustard other than bendamustine.
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Enbodi ment s An aspect of the present disclosure conprises a

conbi nation of an anti body specific for CD19 and a nitrogen nustard for use
in the trwatos4® non- Hodgki n' s | ynphonma, chronic | ynrph@Epgeizociseukem a
and/ or acute |ynphoblastic | eukem a. In enbodinents, the conbination is
synergi stic. Herein, the conbination of the exenplified anti-CD19
anti body and bendanusti ne behaved synergistically inin vitro and in vivo
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| TFGAGTKLEI K (SEQ I D NGO 11 ). I n enbodi nents, the anti body specific
for CD19 conprises a heavy chain constant donain of the sequence
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specific for CD19 conprises a Ilght chain constant domain of the sequence
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I n enbodi nents, the nitrogen nustard is bendanusti ne. I n enbodi nent s,
t he conponents of the conbination, the antibody specific for CD19 and
bendanustwoepi3anedadnm ni stered separately. In an enbodi remEP20e06@IUSE | ne
is admnistered prior to admnistration of the antibody specific for CD19.
I n enbodi nents the conbination is a pharnmaceutical conposition. In

enbodi nents, the conposition conprises an acceptable carrier. In

enbodi bieok fundarentalomitabeliciposcessesalich as séplacaadniand alanm‘nbﬁam [ N&rogeimumtstards
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to nmedi :ADCC in the presence of isolated human
PBMCs &?Elﬁp@ﬁbg%rﬂllgggé?%%Ipofyﬁfddgﬁjc ree-fold, four-fold, or five-fold better
efficacy tpan®endanustine al one. An aspect of the present disclosure
conpri ses w%ti c conbination of an anti body specific for CD19
conpri si@{gg/ CDR1 region of sequence SYVMH (SEQ ID NO 1), an HCDR2
regi on ofPsequence NPYNDG (SEQ ID NGO 2), an HCDR3 region of sequence
GTYYY FDY! SEQ ID NO 3), an LCDR1 region of sequence RSSKSLQNVNGNTYLY
(SEQ | 4), an LCDR2 regi on of sequence RVBNLNS (SEQ ID NO 5), and an

LCDR3 r egi oohefa@&ﬁwemﬁaah@laﬂd%\éFﬂeTké@E&/ tai-axb@mﬁm.r@ndn t&%@amﬂy ingnd or the
treatment of non-Hodgkin's chronic ngeoc ytic | eukem a and/ or
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2013/ 024097PCT/ EP2012/ 065906l ynphoma is sel ected fromthe group consisting
of follicular |ynphoma, snul|l |ynnphocytic |ynphoma, nucosa-associ ated

| ynphoi d tissue, marginal (z)one diffuse large B cell, Burkitt's, and mantle
cell. Anot her a pecN conpri ses a nethod of treatl ng non- Hodgkl n's

| ynphoma, ©hronic | ynphgCyt] kem a and/ or acute |ynphoblastic | eukem a
in an indiW eedl thereof, whi ch nethod conprises adm ni stration of
an antild@dy specific for CD19 and a nitrogen nustard. In enbodi ments of the
met hod, t heUsamustoelip uspe ai the trehtorenODI®nd-todgkin'séyamehondCDRIamestjne hasothe
sequeneo%\g,}%% §5Q ID NO 1), an HCDR2 region of sequence NPYNDG (SEQ ID
NG 2) regi on of sequence GIYYYGIRVFDY (SEQ ID NGO 3), an LCDR1
regi on of se§lence RSSKSLONVNGNTYLY (SEQ ID NO 4), an LCDR2 region of
sequence RVBNLNS (SEQ I D NO 5), and an LCDR3 region of sequence MMHLEYPIT
(SEQ I D NO 6). I n enbodi nents of the nethod, the antibody conprises the

exenpl i fi Nho ecific for CD19. In enbodi nents of the nethod the
nit rogecﬁ rrustard ifS be nmusti ne. Exanples Exanple 1: Inhibition of
proliferation qf lls using MOR0O0208 and bendanustine al one and in
conbi nation Materi al Bi MEC-1 cells: chronic B-cell leukema cell line

DSMZ#  ACCA9Tostéraide idviadikered abswm(enaSarM)lchxf I eabfdoitd agshieSolldRiHglemuciuddOM) W t h
d ut aMAXTm 'trogen Cat No.: 31980-048, 20% FCS; PBMCs: RPM 1640, with
stabile %ut? PAN Bi ot ech Gn’bH Cat No.: PO4-13500 supplenented with
10% FCS: \qﬁdlw pme AG CAT No. L6115 LOT No. : 1050T; Bendanusti ne:
Mundi phar nnaj LOT No.. 8 018; FCS: PAN CAT No.: 3302-P282403 LOT No.:
P282403%._a ef 3 (anti-RSV) with same Fc regi on as MOR0O0208. Met hods
The cytotoxicity of WDR00208 and bendanustine al one and in conbi nation was
tested i n Mdelphalgslis warkpen asdlenanl Melphalandaa deafollowingstafctire:, functions via
direct cytoxicity in MEC-1 cells. MIR00208 targets CD19 and additionally
functions via ADCCinJkilling MEC-1 cells. For the follow ng groups MEC 1
cell killing was nedsured: BEN at 100pg/nml; MIR00208 at 6, 6pm and the

conbi nat i onNtaf 208 at 6, 6pm and BEN at 100pg/ni. These concentrations
were c y are near or at the EC50 for MIRO0208 and BEN. The

foll ow ngowere used as controls: RefnnAb33, or PBMCs alone. In both the BEN
group and MBERARBHRER neaRQbA alhd P ThedfaPhtR, Rls&ﬁuslm@%{nhsrrwaa@pém.s AGYRAbLWE

wi th BEN 48 hours prior to asur enent s -1 cells
wer e 88 s P DRSSP Eel A TRE 8 b TP L e o4 (Selap KB D108/ i
The WD 2013/ 024097PCT/ EP2012/ 065906 PBMCs were counted and adjusted to
6X106/ m . The cell killing assays were done as follows: using 96 well

pl ates, a 100pl cell suspension of MEC-1 cells was added per well, then
100p1 cell suspension of PBMCs was adséled to each well resulting in an ET
ratio of 30:1. The antibodies were diluted to 1pg/m in nmedium Cells were
centrifuged and re-suspended. To the target:effector cell-pellet, 100pl
anti body sol ution or accordlng control solution was added The nlxture was
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MOR00208 BEN 10011g/ ni BEN+MDR00208 6, 6pm conbi nati on Experinent 1 25,2
73,6 83,6 94,0 Experinent 2 18 41,5 53,3 64,9 Experinent 3 30,9
WO 2013/024097 PCT/EP2012/065906

GmbH) and Cephalon for the treatment of chronic lymphocytic leukemias (CLL), indolent B-cell

non-Hodgkin's lymphoma (NHL), and other lymphomas. Bendamustine has the following structure:

“BEN” when used herein means bendamustine.

"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.

The term “CD19” refers to the protein known as CD19, having the following synonyms: B4,
B-lymphocyte antigen CD19, B-lymphocyte surface antigen B4, CVID3, Differentiation antigen CD19,
MGC12802, and T-cell surface antigen Leu-12.

Human CD19 has the amino acid sequence of:
MPPPRLLFFLLFLTPMEVRPEEPLVVKVEEGDNAVLQCLKGTSDGPTQQLTWSRESPLKPFLKLSL
GLPGLGIHMRPLAIWLFIFNVSQQMGGFYLCQPGPPSEKAWQPGWTVNVEGSGELFRWNVSDLG
GLGCGLKNRSSEGPSSPSGKLMSPKLYVWAKDRPEIWEGEPPCLPPRDSLNQSLSQDLTMAPGS
TLWLSCGVPPDSVSRGPLSWTHVHPKGPKSLLSLELKDDRPARDMWVMETGLLLPRATAQDAGK
YYCHRGNLTMSFHLEITARPVLWHWLLRTGGWKVSAVTLAYLIFCLCSLVGILHLQRALVLRRKRK
RMTDPTRRFFKVTPPPGSGPQONQYGNVLSLPTPTSGLGRAQRWAAGLGGTAPSYGNPSSDVQA
DGALGSRSPPGVGPEEEEGEGYEEPDSEEDSEFYENDSNLGQDQLSQDGSGYENPEDEPLGPE
DEDSFSNAESYENEDEELTQPVARTMDFLSPHGSAWDPSREATSLGSQSYEDMRGILYAAPQLR
SIRGQPGPNHEEDADSYENMDNPDGPDPAWGGGGRMGTWSTR. (SEQ ID NO: 7)

“MOR00208” is an anti-CD19 antibody. The amino acid sequence of the variable domains is
provided in Figure 3. The amino acid sequence of the heavy and light chain Fc regions of
MORO00208 are provided in Figure 4. “MOR00208” and “XmAb 5574” are used as synonyms to
describe the antibody shown in Figures 3and 4. The MOR00208 antibody is described in US patent
application serial number 12/377,251, which is incorporated by reference in its entirety.

Additional antibodies specific for CD19 are described in US patent no. 7,109,304
(Immunomedics), which is incorporated by reference in its entirety; US application serial no.
11/917,750 (Medarex), which is incorporated by reference in its entirety; US application serial no.
11/852,106 (Medimmune), which is incorporated by reference in its entirety; US application serial no.
11/648,505 (Merck Patent GmbH), which is incorporated by reference in its entirety; US patent no.
7,968,687 (Seattle Genetics), which is incorporated by reference in its entirety; and US application
serial no. 12/710,442 (Glenmark Pharmaceuticals), which is incorporated by reference in its entirety.



57,2 75,6 83,6 The val ues represent % dead cells. Each experinent
represents PBMCs fromdifferent donors. The controls used for each

exper i merwowass/(RefNab33. Tabl e 2 shows the raw daCa/ErRo1zabioes 1
normal i zed for specific killing and the results of the Chou cal cul ati ons
done in the determ nation of synergism Table 2 Experiment 1 0.85

0.701.0 0.2 Experiment 2 0.75 0.501.0
“Fc region” means the constant region of an antibody, which in humans may be of the IgG1, 2,

3, 4 subclass or others. The sequences of human Fc regions are available at IMGT, Human IGH
C-REGIONSs, hitp://www.imgt.org/IMGTrepertoire/Proteins
/protein/human/IGH/IGHC/Hu_IGHCallgenes.html (retrieved on 16 May 2011).

“RefmAb33” is an antibody whose amino acid sequence is as follows:

Heavy chain including the Fc region:

QVTLRESGPALVKPTQTLTLTCTFSGFSLSTAGMSVGWIRQPPGKALEWLADIWWDDKKH
YNPSLKDRLTISKDTSKNQVVLKVTNMDPADTATYYCARDMIFNFYFDVWGQGTTVTVSSASTKG
PSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTV
PSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPDVFLFPPKPKDTLMIS
RTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKE
YKCKVSNKALPAPEEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESN
GQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
(SEQ ID NO: 8)

Light chain including the Fc region:

DIQMTQSPSTLSASVGDRVTITCSASSRVGYMHWYQQKPGKAPKLLIYDTSKLASGVPSRF
SGSGSGTEFTLTISSLQPDDFATYYCFQGSGYPFTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGT
ASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYAC
EVTHQGLSSPVTKSFNRGEC (SEQ ID NO: 9)

RefmAb33 is specific for RSV, and is used as isotype control, as it shares the same Fc region
as MOR00208.

A “combination” means more than one item, e.g. a compound such as an antibody and
bendamustine.

The present disclosure also relates to combinations, 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 CD19 and bendamustine, may be
administered together, simultaneously or separately. When administered together, the two
components may be formulated together in one pharmaceutical composition, which may include a
pharmaceutical acceptable carrier or excipient. Alternatively the two components might also be
formulated in different pharmaceutical compositions. In this case the two components can be
administered simultaneously or subsequently. In an embodiment, bendamustine, is administered
prior to and/or separately from the administration of the antibody specific for CD19, e.g. MOR00208.

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
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0.7 Experinment 3 0.85 0.501.0 0.8 Average 0.8 0.61.0 0.6 The val ues
shown in Table 2 are calculated as follows: 1) fromthe raw data (/0 dead
cel |l s) shwarroin2d@bl e 1, t he background (controls) werePsulPe@EeeId)6
resulting in the specific killing for each treatnment group; then 2) the
specific killing values were normalized by setting the conbination of
MORO0208 + BEN to 1. The averages of Table 2 are depicted in Figure 5.
Exanpl eoud)ESE etamipler &sp oast spray veserosod tbr inmatatien Ghasiarf iagdstablesdlaiohaddpenls oof

t he I\/DL%QOE%% + BEN conbi nation are WD 2013/ 024097PCT/ EP2012/ 065906 shown
in Fig . Chou Index (d) calculations were conpleted in order to
det er m ne spritiegpenticathheffecbvdamaint’ost acdfontpoendzesnmkifatied redersite @baMoamit | body

are desdiiyRab Plte el iR e ah ParbEATIRS e e el AF g P bl uRbl RS
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St udi ey, yfhalsme of thgﬁ’ée?s% cﬁﬁrﬁﬂr@ﬁ&vﬁeﬁ%@@% \WH ({/‘H’l‘ 5h§%Ja?zQ ISP &Hﬁ@s@ﬁct It, will

reference in it5 entiret ntitative analysis of
dose- eP¢ ea@erﬁf@p@thabﬂ@ﬁmp@ahonwéa&@mpmaie dpgagetmaydie aghieveplusingregigeor enzyme

i nhi bi b%e'ﬂmeﬁf&‘ﬁo#%%stﬁﬁgh@ra %?atrlxzcﬁ vgﬁéeé &l%l‘é)stlnd’lﬂ]ffégnt'p%lritsﬂi‘ﬁ(?ﬁepﬁ’l%lﬁ‘&egl &y

reference in its ‘entiret he met hods of lalay are carried out
usi ng #hish @Wﬂ@l&%pl’%@fpﬁéhms Rfe"ﬁtir%ﬂe%l?l'fyé@tané’(ﬁG%ﬁ"’?%ﬁc'em'St The

medi an- ef f ethe espRY’ inGRINMBARIEN&S byt SitePCh&Rk bl @'KabBidthl.t Goe Chdtih @SLatk

dr t he dose, Fa a he fraction
of 20 Ay, LR Rt eiaaLat e ta e hyPet AP wacas eLn paglobias LMGEBIObES | o
thg doses@ rwu::]x m@.&]hgunw@b@mogﬁyfr@fdrer]gce iits &ritibdly. E‘B@O(abbﬁé(l\) WuThe., eengt ant
m det e s.the s e ect cur war e
T e o Hg Bt RSP oD EodiBEr o8 h edtatodt Sr 5ol ohifitun 0@%&%@%@ m
and D5@dit., NIH Publid’dﬂbnerbf@‘cBMZ;UStDmt.cxbhibalnmﬁddﬁumnn w@eés,uéislhmgtm, D@awluipled %
cel l %35&)[@&0%8%& réf?n%ﬂc??ﬁt\é em gjefl ne the fraction F, to be the rati 0 of

% cel | rea 'ine to the % cell death of the cell |ine
exposed to d@rosmtantletesT heeansg ’dﬂ_e ablllty of an antibody or other binding agent to interfere with the

binding of other antibodies or binding agents to CD19 in a standard competitive binding assay. The
ability or extent to which an antibody or other binding agent is able to interfere with the binding of
another antibody or binding molecule to CD19, and, therefore whether it can be said to
cross-compete according to the invention, can be determined using standard competition binding
assays. One suitable assay involves the use of the Biacore technology (e.g. by using the BlAcore
3000 instrument (Biacore, Uppsala, Sweden)), which can measure the extent of interactions using
surface plasmon resonance technology. Another assay for measuring cross-competing uses an
ELISA-based approach. A high throughput process for "epitope binning" antibodies based upon
their cross-competition is described in International Patent Application No. WO 2003/48731

The term "epitope" includes any protein determinant capable of specific binding to an
antibody or otherwise interacting with a molecule. Epitopic determinants generally consist of
chemically active surface groupings of molecules such as amino acids or carbohydrate or sugar side
chains and can have specific three-dimensional structural characteristics, as well as specific charge
characteristics. An epitope may be "linear" or "conformational.” The term "linear epitope" refers to
an epitope with all of the points of interaction between the protein and the interacting molecule (such
as an antibody) occur linearally along the primary amino acid sequence of the protein (continuous).
The term "conformational epitope” refers to an epitope in which discontinuous amino acids that come
together in three dimensional conformation. In a conformational epitope, the points of interaction
occur across amino acid residues on the protein that are separated from one another.
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F, =/0 cell death(treated cell line)/ %cell death (non-treated cell Iine)

Then the %cell death of a cell line is the constant D50 in the nedian
ef fect equat2omm2408ni ch can be estinmated by the |inear regra&psdoncidescri bed
above. Cl-isobol nethod The Cl-isobol method provides a
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receptors facilitates eradication of [eukem a in inmunoconpetent nice,

Bl ood, 114(27):5454-63 (Epub 2009 Cct 30), which is incorporated by

ref ereEﬁﬂ,ddnné,ﬁtg enti rety The results are shown in Table 3. TabI e 3
Bonferroni's Ml ti arjson Test Mean Diff. T value P < 3

Si gni fi cant " 63@9%9%”8% QIF6984TREOTROTPE AR ngon gieaq ap“wsﬁ%f' for CD19

conbi nahd @Mitrogen mustard for use in the treatment of non-Hodgkin’s lymphoma, chronic lymphocytic
leukemia and/or acute lymphoblastic leukemia. In embodiments, the combination is synergistic.

Herein, the combination of the exemplified anti-CD19 antibody and bendamustine behaved
synergistically in in vitro and in vivo models relevant to NHL and CLL. As both NHL and CLL are B
cell related disorders and CD19 is highly expressed on B-cells, the exemplified combination should
have the same mechanism of action and should also behave synergistically in the treatment of other
B cell related disorders, e.g. ALL. Therefore, the combination of the exemplified antibody specific
for CD19 and bendamustine will be effective in the treatment of humans in non-Hodgkin’s lymphoma,
chronic lymphocytic leukemia and/or acute lymphoblastic leukemia.

As the mechanism of action of bendamustine and other nitrogen mustards are similar, as they
are alkylating agents that form interstrand cross-links (ICLs) between DNA bases, thus blocking
fundamental processes such as replication and transcription, it is believed that synergy should also
be seen when treating humans having non-Hodgkin’s lymphoma, chronic lymphocytic leukemia
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-0.1834 2.997 Yes MR00208 (6.6pM vs. BEN + MOR00208 conbi nation -0.4321
7.060 Yes *** ** p < 0,05 *** p < 0,001 Results As shown in Table
3, the Bowbenrigmioss Mul ti pl e Conpari son Test shows that PChEPe@Riosivas i on
treatment of BEN + MDR0O0208 is statistically nore effective in the specific
killing of MEC-1 cells than the treatnment of BEN and MJRO0208 al one. WO
2013/ 024097PCT/ EP2012/ 065906 Exanpl e 2: MIR00208 and BEN al one and in
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D 53195 AET 00 Bl 4L, b § b P Phides BRI THASA T,
Char | ebelmve@thaLa\b@rwshou@sals(qu seengthen trepi)g Iaumlamlvmgmoewngkm Rdymphoma,

| abor apQhhS) rﬁ]gﬁc{dgh@% % Bhd/6r af;lﬂeq ﬁrﬁd%@% Ehé;(é?rggination of 2h{ D

mce were | d sub-cut aneous )
cel | s/ BBlISE) 9 agiedy anda pitregemaystak hgredh*e @ﬂip@@kﬁ? mttb@ yis1fs0exdmple, desdriped or

- 14 daysaf pgént zﬂ:ﬂb‘ﬁéﬂt@h'é@ﬂal ﬁ@%er""ﬁé’/@?sﬁqa()@ngg | \WCR00501$R3, W@b@o@%?'i‘a
group had tunor vol unes of relat]vel sane size. Ireatnents gQ?ﬂQ?@
on

Day 15(Imrpeomedigelre Y O2QYPPeaeS (nl\’éedﬁ'feébu HEPHIBOPRER (eneprd G&QO

was 60 May&mune); WO 2007/076950 (Merck Patent GmbH); WO 2009/052431 (Seattle Genetics); and
W02010095031 (Glenmark Pharmaceuticals), all of which are incorporated by reference in their
entireties.

In embodiments, the antibody specific for CD19 comprises an antibody that cross-competes
with the antibody comprising an HCDR1 region of sequence SYVMH (SEQ ID NO: 1), an HCDR2
region of sequence NPYNDG (SEQ ID NO: 2), an HCDR3 region of sequence GTYYYGTRVFDY
(SEQ ID NO: 3), an LCDR1 region of sequence RSSKSLONVNGNTYLY (SEQ ID NO: 4), an LCDR2
region of sequence RMSNLNS (SEQ ID NO: 5), and an LCDR3 region of sequence MQHLEYPIT
(SEQ ID NO: 8).

In embodiments, the antibody specific for CD19 comprises an antibody that binds to the same
epitope as an antibody comprising an HCDR1 region of sequence SYVMH (SEQ ID NO: 1), an
HCDR2 region of sequence NPYNDG (SEQ ID NO: 2), an HCDRS3 region of sequence
GTYYYGTRVFDY (SEQ ID NO: 3), an LCDR1 region of sequence RSSKSLQNVNGNTYLY (SEQ ID
NO: 4), an LCDR2 region of sequence RMSNLNS (SEQ ID NO: 5), and an LCDRS3 region of
sequence MQHLEYPIT (SEQ ID NO: 6).

In embodiments, the antibody specific for CD19 comprises an HCDR1 region of sequence
SYVMH (SEQ ID NO: 1), an HCDR2 region of sequence NPYNDG (SEQ ID NO: 2), an HCDR3
region of sequence GTYYYGTRVFDY (SEQ ID NO: 3), an LCDR1 region of sequence
RSSKSLAQNVNGNTYLY (SEQ ID NO: 4), an LCDR2 region of sequence RMSNLNS (SEQ ID NO: 5),
and an LCDR3 region of sequence MQHLEYPIT (SEQ ID NO: 6).

In embodiments, the antibody specific for CD19 comprises a variable heavy chain of the
sequence EVQLVESGGGLVKPGGSLKLSCAASGYTFTSYVMHWVRQAPGKGLEWIGYINPY
NDGTKYNEKFQGRVTISSDKSISTAYMELSSLRSEDTAMYYCARGTYYYGTRVFDYWG
QGTLVTVSS (SEQ ID NO: 10) and a variable light chain of the sequence
DIVMTQSPATLSLSPGERATLSCRSSKSLQNVNGNTYLYWFQQKPGQSPQLLIYR
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Tabl e 4 G oup No. No. of Animals Test Articles Dose (ng/kg) Treatnent
Rout e and Schedul e A/B 10 Bendanustine 13, and 16 |IF, QLDx5 D 10 MOR00208
6/ 10 1V, WOormgi3ug4097 PCT/EP2012/065906

MSNLNSGVPDRFSGSGSGTEFTLTISSLEPEDFAVYYCMQHLEYPITFGAGTKLEIK (SEQ ID NO:
11).

In embodiments, the antibody specific for CD19 comprises a heavy chain constant domain of
the sequence
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKD YFPEPVTVSWNSGALTSGVH
TFPAVLQSSGLYSLSSWTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELL
GGPDVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTF
RVVSVLTVVHQDWLNGKEYKCKVSNKALPAPEEKTISKTKGQPREPQVYTLPPSREEMTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGK. (SEQ ID NO: 12)

In embodiments, the antibody specific for CD19 comprises a light chain constant domain of
the sequence
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKD
STYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC. (SEQ ID NO: 13)

In embodiments, the nitrogen mustard is bendamustine.

In embodiments, the components of the combination, the antibody specific for CD19 and
bendamustine, are administered separately. In an embodiment, bendamustine is administered prior
to administration of the antibody specific for CD19.

In embodiments the combination is a pharmaceutical composition. In embodiments, the
composition comprises an acceptable carrier. In embodiments, the combination is administered in
an effective amount.

In another aspect the synergistic combination of an antibody specific for CD19 comprising an
HCDR1 region of sequence SYVMH (SEQ ID NO: 1), an HCDR2 region of sequence NPYNDG (SEQ
ID NO: 2), an HCDR3 region of sequence GTYYYGTRVFDY (SEQ ID NO: 3), an LCDR1 region of
sequence RSSKSLQNVNGNTYLY (SEQ ID NO: 4), an LCDR2 region of sequence RMSNLNS (SEQ
ID NO: 5), and an LCDRS region of sequence MQHLEYPIT (SEQ ID NO: 6) and bendamustine is
able to mediate killing of MEC-1 cells by ADCC in the presence of isolated human PBMCs with an at
least two-fold, three-fold, four-fold, or five-fold better efficacy than bendamustine alone.

An aspect of the present disclosure comprises a synergistic combination of an antibody
specific for CD19 comprising an HCDR1 region of sequence SYVMH (SEQ ID NO: 1), an HCDR2
region of sequence NPYNDG (SEQ ID NO: 2), an HCDR3 region of sequence GTYYYGTRVFDY
(SEQ ID NO: 3), an LCDR1 region of sequence RSSKSLONVNGNTYLY (SEQ ID NO: 4), an LCDR2
region of sequence RMSNLNS (SEQ ID NO: 5), and an LCDR3 region of sequence MQHLEYPIT
(SEQ ID NO: 8) and bendamustine for the treatment of non-Hodgkin’s lymphoma, chronic
lymphocytic leukemia and/or acute lymphoblastic leukemia. In embodiments, the non-Hodgkin’s
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@Dx2; 10ng/ kg @BDx2/3 wks starting on Day 22 E 10 Vehicle/ Ref mAb 33 6/10
I F, QLDx5 1V, 6 ng/kg @BDx2 ; 10 ng/ kg BDx2/3 wks starting on day 22 F/ G
10 MDROO2WO/20Band@must i ne PCT/EP2012/065906

lymphoma is selected from the group consisting of follicular lymphoma, small lymphocytic lymphoma,
mucosa-associated lymphoid tissue, marginal zone, diffuse large B cell, Burkitt's, and mantle cell.
Another aspect comprises a method of treating non-Hodgkin’s lymphoma, chronic
lymphocytic leukemia and/or acute lymphoblastic leukemia in an individual in need thereof, which
method comprises administration of an antibody specific for CD19 and a nitrogen mustard. In
embodiments of the method, the antibody specific for CD19 comprises an HCDR1 region of
sequence SYVMH (SEQ ID NO: 1), an HCDR2 region of sequence NPYNDG (SEQ ID NO: 2), an
HCDR3 region of sequence GTYYYGTRVFDY (SEQ ID NO: 3), an LCDR1 region of sequence
RSSKSLQNVNGNTYLY (SEQ ID NO: 4), an LCDR2 region of sequence RMSNLNS (SEQ ID NO: 5),
and an LCDR3 region of sequence MQHLEYPIT (SEQ ID NO: 6). In embodiments of the method,
the antibody comprises the exemplified antibody specific for CD19. In embodiments of the method

the nitrogen mustard is bendamustine.

Examples
Example 1: Inhibition of proliferation of MEC-1 cells using MOR00208 and bendamustine alone and

in combination

Materials

MEC-1 cells: chronic B-cell leukemia cell line DSMZ# ACC497; Cell Medium: Iscove's
Modified Dulbecco's Medium (IMDM) with GlutaMAX™, Invitrogen, Cat No.: 31980-048, 20% FCS;
PBMCs: RPMI1640, with stabile Glutamine, PAN Biotech GmbH, Cat No.: P04-13500 supplemented
with 10% FCS; Biocoll: Biochrome AG CAT No.: L6115 LOT No.: 1050T; Bendamustine:
Mundipharma LOT No.: 88018; FCS: PAN CAT No.: 3302-P282403 LOT No.: P282403; and
RefmAb33 (anti-RSV) with same Fc region as MOR00208.

Methods

The cytotoxicity of MOR00208 and bendamustine alone and in combination was tested in
MEC-1 cells. BEN is an alkylating agent, therefore, functions via direct cytoxicity in MEC-1 cells.
MORO00208 targets CD19 and additionally functions via ADCC in killing MEC-1 cells. For the
following groups MEC-1 cell killing was measured: BEN at 100pg/ml; MOR00208 at 6,6pm and the
combination of MOR00208 at 6,6pm and BEN at 100ug/ml. These concentrations were chosen as
they are near or at the EC50 for MOR00208 and BEN. The following were used as controls:
RefmAb33, or PBMCs alone. In both the BEN group and MOR00208+BEN combination group,
MEC-1 cells were pre-incubated with BEN 48 hours prior to the ADCC assay measurements. The
MEC-1 cells were stained using 1mg/ml Calcein AM then counted and adjusted to 2X10°/ml. The
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Tabl e and comrence tudy duration was 60 days. WO
2013/ ogﬂéé?wtﬁﬂééﬂ? @éﬁgg%teﬂﬂ?té’”?? Sﬂ%@'ﬁa regi men
G oupConpoundTr eat nent Schedul e 2 and 3Bendanusti nel3/16 ng/ kg, i.p, in 10

nL/ kg Once dai l Days 5-9
gTable2 y (Day )

Experiment 1 0.85 1.0 0.2
Experiment 2 0.75 0.50 1.0 0.7
Experiment 3 0.85 0.50 1.0 0.8
Average 0.8 0.6 1.0 0.6

The values shown in Table 2 are calculated as follows: 1) from the raw data (% dead cells)

shown in Table 1, the background (controls) were subtracted, resulting in the specific killing for each

treatment group; then 2) the specific killing values were normalized by setting the combination of
MOR00208 + BEN to 1. The averages of Table 2 are depicted in Figure 5. Example ADCC dose
response curves used in the Chou factor calculations of the MOR00208 + BEN combination are
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Twi ce weekly for 3 1MDR0O02083 ny/ kg, i.v., in 10 nL/kgweeks (Days 3, 6, 10,
13, 17 and 20) 10Vehicle Controli.p., 10 nL/kgOnce daily (Days 5-9)
Bendanmustwoed®/@&9ry/ kg, i.p; 3 nmg/ kg, i.v. Once daily @EDayEe2&520§5986 and 6

/ MORO0208in 10 nlL/kg;/tw ce weekly for 3 weeks(Days 3, 6, 10, 13, 17 and
20) 4Bendanustine26 ng/kg, i.p, in 10 nL/kgOnce daily (Days 5-9) 10Ref mAb3
ng/ kg, 1.v.Day 3, 6, 10, 13, 17 and 20 The survival data is shown
Tabl e 6hoviveiatFgueé 2m ce in Table 6 and Figure 6.

Chou Index (Cl) calculations were completed in order to determine synergy of the
combination of the exemplified anti-CD19 antibody and bendamustine as compared to MOR00208
and BEN alone. Such calculations are 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 and 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. The methods of Chou-Talalay are 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
F./F, =(D/D50)"m, where D is the dose, F, and F, is the fraction of the system affected and
unaffected by the dose D (F, + 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 MEC-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:

F., =% 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. Drug interaction (synergism or antagonism) is more pronounced the farther a Cl value is
from 1.

Formally, the combination index (Cl) of a combined drug treatment is defined as

Cl =D4/Dy; + Do/Dye

Here D1 and D2 are the doses of drug 1 and drug 2 of the combination, respectively; and Dx1,
and Dx2 is the dose of a treatment with only drug 1 and drug 2 that would give the same effect as that
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G oup Compound Treatnent Death of M ce over the Course of Study [Day post
| nocul ation] 1 MJRO0208 3 ngy/kg, i.v. 25; 29; 29; 30; 31; 33; 35; 38; 38;
39 2 BerwiarosXame®7 PCT/EP2012/065906

of the combination. 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.

Results

As shown in Table 2, the Chou index values indicate clear synergism of the combination of
MOR00208 and bendamustine in the specific killing of MEC-1 cells as compared to MOR00208 and
bendamustine alone. This conclusion is based upon the Chou calculations of 0,2, 0.7 and 0.75 of
each of the three experiments, respectively, having an average of 0,6, where a Cl <1 indicates
synergism. Therefore, the combination of MOR00208 and bendamustine will also behave
synergistically in the treatment of non-Hodgkin's lymphoma (NHL), chronic lymphoid leukemia (CLL),
and acute lymphoblastic leukemia (ALL) in humans. In order to confirm the results of the above
Chou calculations, the normalized data of Table 2 was evaluated for statistical significance using the
Bonferroni's Multiple Comparison Test. See James, et al, Antibody-mediated B-cell depletion before
adoptive immunotherapy with T cells expressing CD20-specific chimeric T-cell receptors facilitates
eradication of leukemia in immunocompetent mice, Blood, 114(27):5454-63 (Epub 2009 Oct 30),
which is incorporated by reference in its entirety. The results are shown in Table 3.
Table 3

Bonferroni's Mean Diff. T value Significant? Summary

Multiple

Comparison (P <0.05)
Test
Bendamustine -0.1834 2.997 Yes *
(100pg/ml) vs.
BEN + MOR
208 combination
MORO00208 -0.4321 7.060 Yes
(6.6pM) vs. BEN
+ MORO00208
combination
*p<0,05

***p < 0,001

Results

As shown in Table 3, the Bonferroni’s Multiple Comparison Test shows that the combination
treatment of BEN + MORO00208 is statistically more effective in the specific killing of MEC-1 cells than
the treatment of BEN and MOR00208 alone.
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13 mg/ kg, i.p. 10*; 21; 21; 23; 24; 24; 24; 24; 25; 26 3 Bendanustine 16
nmg/ kg, 1.p. 24; 24; 24; 24; 24; 24; 25; 26; 26; 27 4 Bendanustine 26
ng/ kg, i .WO 201037024097 PCT/EP2012/063906

Example 2: MORO00208 and BEN alone and in combination in subcutaneously (SC)-implanted
human Ramos Burkitt's B-cell ymphoma tumor growth model.
Materials
RAMOS human Burkitt's lymphoma cells (ATCC number CRL-1596, lot# 3953138); Vehicle
control: 150 mM NaCl, 25 mg/mL mannitol, pH 5.5-6.0; (adjusted with 0.01 M NaOH).
Ref_mAb_33_IgG_Xen (10 mg/mL in PBS, referred to as Ref_mAb_33). Six-week-old, female,
C.B-17 SCID mice (CB17/Ilcr-Prkdcscid/lcrlcoCrl) were purchased from Charles River Laboratories
(Wilmington, MA) and acclimated in the laboratories for nine days prior to experimentation.
Methods
SCID mice were implanted sub-cutaneously with RAMOS cells (~5 x 10° cells/mouse).
When the mice had tumors of approximately 150 mma3 in size, or ~14 days after inoculation, they
were separated into groups, where each group had tumor volumes of relatively the same size.
Treatments began on Day 15. The treatment regimens are provided in Table 4. The study
duration was 60 days.
Table 4
Group No. NQ. of Test Articles Dose Treatment Route
Animals (mg/kg) and Schedule
A/B 10 Bendamustine 13, and 16 IP, Q1Dx5
D 10 MORO00208 6/10 IV, 6 mg/kg
Q3Dx2;
10mg/kg
Q3Dx2/3 wks
starting on Day
22
E 10 Vehicle/ 6/10 IP, Q1Dx5
Ref mAb 33 IV, 6 mg/kg
Q3Dx2 ; 10
mg/kg Q3Dx2/3
wks starting on
day 22
F/IG 10 MORO00208/ 6 or 10/13 MORO00208 and
Bendamustin® | o146 or 10/16 | BEN as above

Due to a technician error MOR00208 on Day 18 was not administered.
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10*; 10*; 10*; 10*; 12*; 12*; 14*; 16*; 23 5 Bendamusti ne/ MOR00208 13/3
nmg/ kg, 1.p. / i.v. 12*; 30; 33; 33; 35; 40; 45; 45; 56; 56 6
Bendanustwoel132iRP0208 16/ 3 nyg/ kg, i.p. PCT/EP2012/063906

MORO00208, and bendamustine, were administered in a volume of 0.1 mL/10 g of body
weight. MORO00208 and vehicle control/Ref_mAb_33 at a concentration of 0.6/1.0 mg/mL, and
bendamustine at concentration of 1.3,and 1.6 mg/mL.

The readouts were 1) Median days to reach 4000 mg in size, where the statistical analysis
was done using the log rank test and 2) Tumor size on study day 34, where the statistical analysis
was done using the One-Way-ANOVA and Bonferroni’'s post hoc tests. (Raw data not shown).
Tumor weights were calculated using the equation (I x w2)/2, where | and w refer to the larger and
smaller dimensions collected at each measurement. The results are shown in Figures 7-10. The
combination therapy was not significantly superior to the respective monotherapies in this subcut
model, as compared to the clear synergy shown in the orthotopic survival model below. This is
considered to be related to the ineffective MOR00208 dosing regimen in this model. The orthotopic
survival model described below, however, is believed to be more predictive of how well the
combination treatment would work in the treatment of CLL, NHL, and ALL in humans, as the
orthotopic model better mimics the multifocal disease nature, including an involvement of the

vascular system, as compared to the subcut, solid tumor model above.

Example 3 MORO00208 and bendamustine alone and in combination in human
Non-hodgkin RAMOS tumor in SCID mice, survival model

Materials

Cyclophosphamide (Baxter, Lot. No.1A548C); Vehicle Control: 0.9% sodium chloride,
25mg/ml mannitol, pH 6.5-6.8 (adjusted with 0.01 M NaOH); SCID Mice (University of Adelaide,
Waite Campus, Urrbaraie, SA, Australia, Strain C.B.-17-Igh-1°-Prkdc*“); RAMOS human Burkitt's
lymphoma cells (ATCC number CRL-1596); Ref_mAb_33_IgG_Xen (10 mg/mL in PBS, referred to
as Ref_mAb_33); Bendamustine (Mundipharma, Lot No. 83889).

Methods

SCID mice were pre-treated with Cyclophosphamide (75 mg/kg, i.p., twice daily) for two days
prior to RAMOS cell inoculation (Day -2 and -1). On the day of inoculation (Day 0), the mice were
separated into seven groups of ten mice each, and inoculated with 1 x 10° RAMOS cells each
intravenously into the tail vein. The planned dosing regimen for each group is shown in Table 5 and
commenced on Day 3. The study duration was 60 days.
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[ i.v.

33; 35; 38; 39; 40; 40; 45; 45; 45; 45 10 Vehicle/ Ref mdb i'll.

3 ng/kg' i.v. 24; 24; 25; 25; 25; 26; 26; 26; 26; 29 WO
2013/ 024090RCI/ERP012/ 065906 PCT/EP2012/065906
Table 5: Dosing regimen
Group Compound Treatment Schedule
2and3  Bendamustine 13/16 mg/kg, i.p, in 10 mI/kg  Once daily (Days 5-9)
Twice weekly for 3
1 MORO00208 3 mg/kg, i.v., in 10 mL/kg weeks (Days 3, 6, 10,

10 Vehicle Control

Bendamustine
Sand 6 HR00208
4 Bendamustine
10 Ref mAb

1.p., 10 mL/kg

13/16 mg/kg, 1.p; 3 mg/kg, i.v.

in 10 ml/kg;

26 mg/kg, i.p, in 10 mL/kg

3 mg/kg, i.v.

13, 17 and 20)

Once daily (Days 5-9)

Once daily (Days 5-9)
/twice weekly for 3
weeks(Days 3, 6, 10, 13,
17 and 20)

Once daily (Days 5-9)

Day 3, 6, 10, 13, 17 and 20

The survival data is shown in Table 6 and Figure 6.

Table 6: Death of mice

Group Compound Treatment Death of Mice over the Course of Study
[Day post Inoculation]
1 MORO00208 3 mg/kg, i.v. 25;29; 29; 30; 31; 33; 35; 38; 38; 39
2 Bendamustine 13 mg/kg, i.p. 10*; 21; 21, 23; 24; 24; 24, 24, 25; 26
3 Bendamustine 16 mg/kg, i.p. 24; 24, 24, 24, 24 24; 25; 26; 26; 27
4 Bendamustine 26 mg/kg, i.p.  10%; 10%; 10*; 10*; 10*; 12%; 12*; 14*; 16*; 23
5 Bﬁg;%‘észté%e/ 13/3 “/ﬁlg/v k.g’ L. 12%; 30; 33; 33; 35; 40; 45; 45; 56, 56
6 Demdumusincd 105 mefke 1p. 33; 35; 38; 39; 40; 40; 45; 45; 45; 45
10 Vehicle/ Ref mAb P/ ifg/ ke, 24; 24; 25; 25; 25; 26; 26; 26; 26; 29
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* Conpound toxicity related death Fromthe raw data shown in Table
6, both the nedian survival in days and nedian increase in |ifespan were
cal cul at esio 284302809¢at ment rel at ed deat hs were excl uded iPOTIEPROICAbZO04 at | ONS.
The results are shown in Table 7. MOR00208 Bendanusti ne 13 ng/ kg
Bendanustine 16 ring/ kg Bendanustine 26 ring/ kg Bendanustine/ M)R0O0208 13/3
ring/ kg Bendanusti ne/ MIR0O0208 16/ 3 ny/ kg Vehicle/ Ref mAb 3 ring/kg

Medi an* Sempomad tokibiayrelaRasdeath nocul ati on) 32a 24b 24c n.a. 40d

From the raw data shown in Table 6, both the median survival in days and median increase in
lifespan were calculated. All treatment related deaths were excluded in the calculations. The
results are shown in Table 7.

Table 7
Median Median %
Group Treatment Survival Increase in Evaluation of
(Days Post- Lifespan combinatorial effects
Inoculation) (ILS)®
1 MORQ00208 322 255 n.a.
Bendamustine 13 b n.a.
2 mg/kg 24 -5.88
Bendamustine 16 . n.a.
3 mg/kg 24 -5.88
Bendamustine 26 n.a.
4 ma/kg n.a. n.a.
Bendamustine/ Synergy/Potentiation*
5 MORO00208 13/3 40° 56.86
mg/kg
Bendamustine/ Synergy/Potentiation™*
6 MORO00208 16/3 40° 56.86
mg/kg
Vehicle/ Ref mAb 3
10 mg/kg 25.5 n.a. n.a.

a significantly different to Vehicle control/ Ref_mAb_33 (Group 10) (p<0.001), Bendamustine at 13
mg/kg (Group 2) (p<0.001), Bendamustine/ MOR00208 at 13/3 mg/kg (Group 5) (p<0.05) and
Bendamustine/ MOR00208 at 16/3 mg/kg (Group 6) (p<0.001).

b significantly different to Vehicle control/ Ref_mAb_33 (Group 10) (p<0.05) and Bendamustine/
MOR00208 at 13/3 mg/kg (Group 5) (p<0.001).

¢ significantly different to Bendamustine/ MOR00208 at 16/3 mg/kg (Group 6) (p<0.001).

d significantly different to Vehicle Control/ Ref_mAb_33 (Group 10) (p<0.001).

§ vs. vehicle control/ Ref_mAb_33

* Synergy/Potentiation vs. the respective monotherapy groups as ILSCombo (56.86%) >
ILSMOR00208 3mg/kg + ILSBendamustine 13mg/kg (25.5% + (-5.88)% = 19.62%)
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40d 25.5 a significantly different to Vehicle control/ Ref mAb 33 (G oup
10) (p<0.001), Bendanustine at 13 ng/kg (G oup 2) (p<0.001), Bendanustine/
MDR00208 WD 20®/@40%3/ kg (G oup 5) (p<0.05) and Bendanust iPO@/EPMIROGROE at
16/3 ng/ kg (G oup 6) (p<0.001). b significantly different to Vehicle
control/ Ref mAb 33 (G oup 10) (p<0.05) and Bendanusti ne/ MR00208 at 13/3
ng/ kg (G oup 5 (p<0.001). c significantly different to Bendanusti ne/
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di fferences were tound, Al Pairwse Miltiple Conparison (Holnn-Sid Test)

was peﬁf”@\“ﬁ%@f th@(ﬂFﬁﬂJQ?@tE%W tﬂﬁge@@ﬁ@oﬁgf"ﬁé‘éﬂal&l A Wﬁ!ﬁi§urvﬁﬁva§&éﬁaﬂqddﬂﬁ'ﬁ9f€e
conpar baRlctdinitdKapah |aﬁMMr%@%@lmE&vé§mdr&ﬁgslhd‘thé%@aﬂaﬁk avanaurgs for
each test article; Vehicle Control/ Ref éf\’/l %e ’%?Eb% gai nst Bendanusti ne
gr oups [sEV¥iRse sianifigan qtiferenceswergdping All Baiwise Multivle¢ ormpasispr trim-Sidak teshi nst
Conbi navab Qérf@hﬁdeC&rﬁiS@F@ﬁ wafs aPﬁb &twﬁén alggrggﬁé il &ddMidRARL fi@@ﬁ b?hélpy
group rou val ue. o ess n 0. n ni an
Feoul « w8 oifina el ST 1% NP AR B IPCRD SRR BRASIDN CRdOUAoTaBM 8.
Vehi cl gréignt0)elaindiBA208stmed)r@esdanups Png ahdmaindarshizie Control / Ref_ mAb (group

10) against Combination groups (Groups 5 and 6) or respective MOR00208 monotherapy group

(group 1). A p value of less than 0.05 was considered significant. Results are shown in Tables 8-10.
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Log-rank (Mantel -Cox) Test: There is a significant difference (p<0.001).

Al Pairwise Miltiple Conparison Procedure (HolmSidak nethod):

G oupTreawvoenti@ep 1 G oup 2 Goup 3 10Vehicle ControlPCTRPRO12IEL86 g/ kg)
1MDR00208 (3 ng/kg) 2Bendanustine (13 ng/kg) 3Bendanustine (16 ng/ kg)
***Yes*YesNo ***Yes***Yes No ***Yes: There is a statistically significant
difference (p<0.001). *Yes: There is a statistically significant difference
(p<0. OF}bleo: There is no statistically significant difference (p>0.05).

Table 9 Vehicl e 8/ .Bend ne, Conbi nation -Thera and

rgspgctl @6#&{%&@5@&{@&%&“@2 g%ﬂ?@“s&fwl?ggfher?ﬂgre : s a signi 1I‘O ?/cant

di ffereﬁ %&%& C&)‘T?@'TH&%% g/'éi hﬂ?&ﬁtﬁ?ﬂ?&%hbé%k(?@@ dure
e

goHﬁ![ . O| ltlpleGC(%)lIJI?pans%}lrﬁo e E’H%hgr KU B 10Vehicle
GI'OUP Treatment Group1l Group2 Group3
10 \R/ehicle Control/ . Yes No
ef_mAb (3 mg/kg)
1 MORO00208 (3 mg/kg) srkYag  REEYeg
2 Bendamustine (13 mg/kg) No
3 Bendamustine (16 mg/kg)

***Yes: There 1s a statistically significant difference (p<0.001).
*Yes: There is a statistically significant difference (p<0.05).
No: There 1s no statistically significant difference (p=>0.05).

Table 9:

Vehicle Control, MOR00208/ Bendamustine Combination —Therapy and respective
Monotherapy:

Log-rank (Mantel-Cox) Test: There is a significant difference (p<0.001).

All Pairwise Multiple Comparison Procedure (Holm-Sidak method):

Group Treatment Groupl Group5 Group?2
10 Vehicle Control/ Ref_mAb (3 . — Yes
mg/kg)
1 MORO00208 (3 mg/kg) *Yes kY eg
5 MORO00208/ Bendamustine py
(3/13 mg/kg) ©s

2 Bendamustine (13 mg/kg)

*#*%Yes: There is a statistically significant difference (p<0.001).
*Yes: There is a statistically significant difference (p<0.05).
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ng/ kg) 1MDR0O0208 (3 ngy/ kg) MIR00208/ Bendanustine (3/13 ng/kg)
2Bendamustine (13 ng/kg) ***Yes: There is a statistically significant

di ff erenc®O(2pr302@®1). *Yes: There is a statistically si@oirfipe@nieidné f er ence
(p<0.05). WD 2013/024097PCT/ EP2012/ 065906 Table 10: Vehicle Control,
MOR00208/ Bendanustine Conbi nation -Therapy and respective Mnot herapy:
Log-rank (Mantel -Cox) Test: There is a significant difference (p<0.001).

Al'l Pairamede: Mul ti pl e Conpari son Procedure (Hol m Sidak met hod):

G oupTreal t u 6 Goun 3., 10Vehicle, Control/ Ref mAb (3 ng/kg)
1womo%%&ﬁfﬁﬂ@%@@%@ﬂ%ﬁﬁmgmﬁ@wﬁ i B Rst s ne (10
Mg/ kg) Log-rank (Mantel-Cox) Test: There is a significant difference (p<0.001).

All Pairwise Multiple Comparison Procedure (Holm-Sidak method):

Group Treatment Groupl Group 6 Grgup
10 Vehicle Control/ Ref_mAb (3 - — No
mg/kg)
1 MORO00208 (3 mg/kg) k¥ Yeg  FFEYeg
6 MORO00208/ Bendamustine Y es
(3/16 mg/kg)
3 Bendamustine (16 mg/kg)

##*Yes: There is a statistically significant difference (p<0.001).
No: There is no statistically significant difference (p=0.05).

Results
As shown in Tables 7-10 and Figure 6, the combination of MOR00208 and bendamustine
behaved synergistically and was statistically significant in the Non-hodgkin RAMOS orthotopic tumor

survival model as compared to MOR00208 and bendamustine alone.

It is to be understood that the description, specific examples and data, while indicating
exemplary embodiments, are given by way of illustration and are not intended to limit the present
invention. Various changes and modifications within the present invention will become apparent to
the skilled artisan from the discussion, disclosure and data contained herein, and thus are considered

part of the invention.
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***Yes***YesNo ***Yes ***Yes ***Yes ***Yes: There is a statistically

significant difference (p<0.001). No: There is no statistically significant

di f f er encwo(2pr3dn2@®y. Results As shown in Tabl es PcI@Pand/obi99ar e 6,

t he conbi nati on of MJR0O0208 and bendanusti ne behaved synergistically and

was statistically significant in the Non-hodgkin RAMOS orthotopic tunor

survival nodel as conpared to MJR0O0208 and bendanusti ne al one. It is

to be Wwedelghood that the description, specific exanples and data, while

i ndi cating exenpl ary enbodi nents, are given by way of illustration and are

not intended to limt the present invention. Various changes and

nodi fi dat i oAsymergikiicicdnitenadioe sean amtrbodylspemmcmorlGDtmmmmusmgmraanbodydhathe

skille [ in,
o nd thgrso%é trc!énﬁ %&ﬁés | gﬁg‘gﬁ gﬁnb%d%&fl&'.%‘@ aﬁhéﬁb‘?%ﬁ &n @%%qﬁéﬁc% SRS IDRIE

2013/ 02 @9 HIDIRERI DD 2f e@ﬁ@oae MBYBD& (BEQ ID.NQA: JyareHgDESiregiconldagaenaen of an

Zﬂt ;ﬁ?%@‘@%‘ﬁﬁ. N B (T BB BF L Bhde AR R 0
%r@ndﬁ%@@'ﬁ@@f PEOVRITNG F(%M%QLNﬁ (RER IDINO:), gadERI-GLaf wa@ionfof sequence

GTYYYGI PcYe K/I@Jf—@E C1¥ZEC§'5DD NG ) eEBE N BRe R u§@mqﬁ@ﬁ@atrﬁ§§'@$hWWrY§Y
(SEQ I D 8 on o sequence RMSNLNS (SEQ . ID , and an

LCDR3 iyérmhewaoéhr%almweec UEW!WW@@WB'M@hoéb%t&dﬁmt%ﬂ%}anust| ne for use
in the treatnent of non-Hodgkin's Iyrrphorra chroni c | ynnphocytic | eukem a

and/ or acute | hobl asti ¢ | eukem a. onmbi nati gn accor di n cl aim
1, whefein ?ﬁe%gﬁ@l WOWPP@@@d’}‘heé‘ﬁf‘ﬂlﬁ’c?d‘yb?Wép%?f'ﬁ%art%‘“P% E%E?P@ds to
epl t optheaBinRiepaod Myarmamydommgmganm regigh enseaflicse@ante (SHYMNOSEQ | D

S R ks SR GRS o i s, 9 o

RSSKSL GIVNBESTRVFDYSIEEQ 1D NED:3),4n, LGDR LIESHRA of mj;uence(ﬁ{SSIéﬁL@mtlt&GRWNK KSEQ SEQ

| D NO n I 6. 3. A
corbi n an LSHRTR %@8@@@“@%@9 LRI S S
HCDR1 segicoce bMQHEYFEhGEGDNE: 6SEQ | D NO 1), an HCDR2 regl on of sequence
NPYNDG (SEQ ID NGO 2), an HCDR3 regi on of sequence GIYYYGIRVFDY (SEQ I D NG
3), an LCDR1 region of sequence RSSKSLQNVNGNTYLY (SEQ ID NOCHA{% an LCDR2
regi on3of séga@hinetiRNBRRNS(ISE@NM DoNOWhE)ein thadnippdy CORBrises@ndi-IR 1 wgipudhce
WLEY.E’%@%@VR%% EcPb NOA), 4 ﬂeﬁswzn@@.maf Qepnddl mﬂ{mg%%@yﬁ%wfz e

precedin rein the anti b Egrl ses a vari eavy c al n of

the se em@m@@@_eﬁﬁwwgw@@ ROAPtKED EnoG e aweRce
NWKYN%WW@MWMB%QM@@B%M@J REFHREIE ISR MRl SEQ

D NO 10) and vari able light chain_of the sequence
DI VW@MWSEBBW%%QSWWWEW@& QLLI YR

VBNLNSGVPDRFSGSGSGTEFTLTI SSLEPEDFAVYYCMHLEYP | TFGAGTKLEI K (SEQ I D NO 11).
5. A caonbin accordin e of th recedi ng clains, wherein the
o bod e ospRBat e Hra o g e S et R e, B Haiel Sapgprtes
2013/ 034@%0565@2‘,6@2/0@%%Quﬁﬁ$K@SVFPLAPSSKSTSGGTAAL GCLVKD

zizmaﬁ@é@é@%c{@%@a%wm%%@wmmm

REEQRRSIAYMELSSLRSEDTAMYYCARGTYYYGTRVFDYWG

RVVSVL EMIKNQVSL

TQVKM%%WEMEW TR FscS-

EAL HNHPTQKBRSPSPGK SFSEERA T SERSIKGLANVNGNTYLYWFQQKPGQSPQLLIYR
MSNLNSGVPDRFSGSGSGTEFTLTISSLEPEDFAVYYCMQHLEYPITFGAGTKLEIK (SEQ ID NO:
11).

5. A combination according to any one of the preceding claims, wherein the antibody comprises
a heavy chain constant domain of the sequence
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6. A conbination according to any one of the preceding clains, wherein said
anti body specific for CD19 and bendanustine are adm ni stered separately.

7. A conbwoabizon4@ccordi ng to any one of the precedi ng ecainre)i2nb®oei n
bendanustine is adm nistered prior to adm nistration of the anti body
specific for CD19. 8. A conbination according to any one of the preceding
clainms, which is able to nediate killing of MEC-1 cells by ADCC in the

pr esend8TRGEPSYEPanRESKENHAGPEMISCIW KD YERERNV TVEANSGAWFSGN I better efficacy

e, SRERTLbLRy S5 Aol ORI IR A S
}/\/nfalr ei GGHD&VI—TL(ERPHBK@ITLMISRTI%EWTWD\!SF@%V@WWNN@GW@/F@%MTMRRE@D?‘#ST@H 01(‘1
I C Ol
t?SSueﬁW@\/‘L?ﬂr{gFBBWL@iﬁé#gé%@ﬁ'@@’@i@é&é‘lﬂﬁd&'ﬂ@@ﬁﬁ#ﬁ&%ﬁﬁﬁ@ﬁk@ e
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGK (SEQ ID NO: 12).

6. A combination according to any one of the preceding claims, wherein said antibody specific
for CD19 and bendamustine are administered separately.

7. A combination according to any one of the preceding claims, wherein bendamustine is
administered prior to administration of the antibody specific for CD19.

8. A combination according to any one of the preceding claims, which is able to mediate killing of
MEC-1 cells by ADCC in the presence of isolated human PBMCs with an at least two-fold better
efficacy than bendamustine alone.

9. A combination according to any one of the preceding claims for use in the treatment of
non-Hodgkin’s lymphoma, wherein the non-Hodgkin’s lymphoma is selected from the group
consisting of follicular lymphoma, small lymphocytic lymphoma, mucosa-associated lymphoid tissue,
marginal zone, diffuse large B cell, Burkitt's, and mantle cell.
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