-1 - AGENTS TARGETI NG CD138 AND USES THEREOF CROSS REFERENCE TO
RELATED APPLI CATI ONS This application clains the benefit of U S.

provi si onal application 61/016,630, filed Decenber 26, 2007, which is

i ncorporated herein by reference in its entirety. FIELD OF THE | NVENTI ON
The present invention relates to inproved targeting agents for the antigen
CD138 as well as conpositions conprising the targeting agent and net hods
enpl oyi ng them BACKGROUND CD138. which acts as a receptor for the
extracellular matrix, is overexpressed on multiple nyeloma (MM cells and
has been shown to influence MM cell devel opnment and/or proliferation. CD
138 is also expressedGENT(SaTAEGEﬂ'INﬁamaaMHJUBESMEREGﬁey carci noma, gall
bl adder car cancer, Iung cancer, colon
car ci noma cghpgg?nEﬁégﬁ?EM%bWAps an a‘r\lgn Hodgkl n's Iyrrphomas chronic
| ynphocyt i ¢ ThieaRuingtian cl@ims)the Qﬁnﬁ‘érﬁéUj&JBIIOV@OffaéWP“CGHOH 61/4He539ued cati ons and
ot her mat er baéembel 55 bodH ABiIcPRLRBE ;atéa&%fblrhgrreﬂefén&@.nhtlsleht&étyate the invention
and, in particular, to provide additional details respecting the practice
are incorporated by reference. For convenience, the publications are

ref erenced FIELDhE TigE INWBNTEON ext by aut hor and date and/or ‘are |isted

al phabetical ly t hqr ne et al.
(2004) have rep(t;r?fl t ghé Sgﬁéneleﬁ'eom Sgﬁt?%%%%%gﬁdq 'ﬁl}dr’%P&RQ% th&fntﬁ%tl bo§§ 8-64 to
the C0138 aftWeeds ceppesifivgeerranising éredaipeing ot aMm@féPCFSsem%@gw al so
reported hi gacREROURNDI C actl vity of the |rmunoconj ugate B- 64- DML, whi ch

conprises the oi d as a f ect or ai nst I tiple

nyel oma cells (s@gg ‘@B %taéﬁ?epgﬂgﬁ he%%ﬁ i OVgeXprelsﬁ% ¥ remins a
need for a wmaltigetmyelgmagéni cells anqdaaasttieem?@wn@m&reg@%tﬁﬂﬁg:%ﬂeewel@omymbased on
6-64 that i g(&¥%RifdrRbn. 0@5{3%':@3@5 %?ersgéoe@l BN QlaraH &GRS, KipgPCi ated with

8-64. Such a targeti n%ntl onpri se one or m)re ‘anti body regions
of a human %?‘i‘%‘%?d?a” F"eceir%”on?%brﬁé?tlc?r{i‘ﬂ?'a? PECSHREERRPYr 188 BRSer i zed

ant i body ba&ﬁﬁh qrtirdm34elishuadt cbllsn:dHo@ﬂr&&nﬂ&o@ﬂfs@kﬂs\d@hpﬁo&&s,k&cﬁ& but can be
adm ni st ere gpcmgmyg ED@W{? n@;ngrusL t side effects. There al so remains

a need for etin a én avi n affinity that exceeds the
bi ndi ng af f| ni t)W hg puigicgions mhﬁb?t%eflﬁéﬁt%‘labdﬂ%iu tembsy U%Qﬁéﬁfeﬁ‘ tgilgFraased

targeting agemiveltBAting hpyﬁncesae tOproVid Qid%@ﬂa’iﬂét@%&@éb‘éctpfg(?wr§¢t@§ afe€l ative to
its nurine counter rties ing nti gen bi ndi ng,

e
in parti cuI’ﬁ?or%cfrate‘?g‘QrEfer%ﬁﬁi3§°r€>?B‘f%5?§?% etpﬂ%?t‘c}@@f"resfe%?ac%eﬁs accessory
t heret o or foowéngiexibgenibersanbida@iand/or BeNWRIPIERCIERIE HYNVERTIN@N The present
i nvention | t a nmet hod for honobgenous binding to CD138
conpri si ng: rg%c\rlelgg bﬁggrgé\hye neered targeti ng ant i bod wher e| n said
engi neer ed targé'taﬁft’?@eﬁtrﬂ’ (ngl}h@’(?rfﬁ?qr@ij gipellent binding of the murine 1gG1

antibody B-B4 to the CD138 antigen expressed on the surface of MM cells. Tassone
also reported high cytotoxic activity of the immunoconjugate B-B4-DM1, which
comprises the mytansinoid DM1 as an effector molecule, against multiple myeloma cells
(see also US Patent Publ. 2007018397 1).

There remains a need for a targeting agent, in particular a targeting antibody
based on B-B4 that is devoid of certain properties and/or functions associated with B-B4.
Such.a targeting antibody may comprise one or more antibody regions of a human
antibody. There is, in particular a need for a chimerized antibody based on B-B4 that
binds CD 138 as effectively as B-B4 but can be administered to humans without
significant side effects. There alse remains a need fora targe‘tihg agent having binding
affinity that exceeds the binding affinity of B-B4. There is also a need for such a B-B4
based targeting agent that shows one or more advantageous properties relative {o its
murine counterpart. Those properties include improved antigen binding, in particular of



an antigen binding region against CD138, wherein said antigen binding
region is of a non-hunman anti body, and a further antibody region,
wherein at | east part of said further antibody region is of a hunman
anti body, and adm nistering said engi neered targeting anti body to CD138
expressing cells, wherein said engineered targeting anti body honogenously
bi nds CD 138 expressed on said CD138 expressing cells. The present
invention is also directed at an isol abed pol ypepti de conprising an am no
aci d sequence of an inmunogl obulin heavy chain or part thereof, wherein
sai d i mmunogl obul i n heavy chain or part thereof has at |east 70% at |east
80% at | ea$P16Doxpraseing wiansr ca¥59pbeelinpccreRstihgB9rs BhiFdRECItERt i ty with SEQ
| D NO 1, mhgmgmﬁ a targeting agent conprising said i munogl obul i n heavy
chain or part thereof targets CD138. Said inmunogl obulin heavy chain or
part thereof may have at |east 80% at |east 85% at |east 90% at |east
95% sequenc SUMVARY @y THE INVENISOMues 31 to 35, residues 51 to 68 and
residues 99 rho,ddehy ﬂ@eﬁ%sb%&@éa%o@%r%o%%&%é AeiRASD18RY be an
engi neered targeting antibody. A constant region of said inmmunoglobulin
heavy chai n®JrP"§®Pd part thereof may be an | g&4 isotype constant region.
Said targeting agent may be a nouse human chineric anti body. Sald targeting
agent or I R y - 3 -
The |solategrloo'§ﬁ?/g @ﬁ%gﬁ%tgg?ﬁg%h Qy rpggmgﬁ&g%?%%éggy sequence of an
|nnunoglobuFWWﬂﬁmght chain or part thereof wherein said i munogl obul i n
light chain or part bh@iﬁt@@iﬁ biBiMg RANA agdindt @@338 W08%einahidlsatgdh b8y at | east
90% at |east 95%.0r. | east 98@6se nce |dent|ty with SEQ ID NGO 2. The
i sol at ed ponped??ﬁe ﬁg YL A @%ﬁﬁrlse an am no acid sequence of an
i mrunogl obulin |ight aéumﬁmrtbboqaawom Woereiofal leai et pipaiddivther aniedygl obul i n
l'i ght chain or Q@@Sngﬁﬁéﬁ@ﬁwﬂgﬁb %Eh@ast 75% at |east 85% at |east 95% or
at | east 97@6sequence I ent|t¥ re ﬁﬁﬁﬂ%to 34, T S|dues 50 to 56
and r esi dueddBESEENIFAIdFNIBERIEY tragHpgant ydo SHISH P heavy chain may
be i dent i calhdreinthie csghopsenicergeting SERodDhdMidgknoSHi bihdis R AD gitpodsadd on | i ght
chain may b?ald eﬁpbtgdeg@ %9%5e'ﬂ§ sequence of SEQ ID NO 2. The present

a

invention is an engi neered targeting anti body which
recogni zes CD138 conpri sing
The present invention is also directed at an isclated pelypeptide comprising an amino

acid sequence of an immunoglobulin heavy chain or part thereof, wherein said
immunoglobulin heavy chain or part thereof has at least 70%, at least 80%, at least 20%,
af least 95% or at least 98% sequence identity with SEQ ID NO:1, wherein a targeting
agent comprising said immunoglobulin heavy chain or part thereof targets CD138.

Said immunoglobulin heavy chain or part thereof may have at least 80%, at least 85%,
at least 90%, at least 95% sequence identity with residues 31 to 35, residues 51 {o 68
and residues 99 to 111 of SEQ ID NO:1 and said targeting agent may be an engineered

targeting antibody.

A constant region of said immunoglobulin heavy chain or said part thereof may be an

1gG4 isotype constant region.
Said targeting agent may be a mouse human chimeric antibody.

Said targeting agent or engineered targeting antibody may be a humanized antibody.



an antigen binding region agai nst CD138, wherein said antigen binding
region is of a non-human anti body, and a further antibody region, wherein
at | east part of said further antibody region is of a nonhuman anti body,
wherein said engineered targeting antibody (a) binds OD138 with a binding
affinity that exceed the binding affinity of said nonhuman anti body; and/or
(b) provides for honbgenous binding to CD138 of CD138 expressing cells.
Said further antibody region nay be at3least one constant region conprising
a heavy chain constant region or a part thereof that is of a hunman

anti body, and wherein said engineered antibody is of an 1g04 isotype. Said
engi neered targeting anti body may be a chineric anti body and sai d non- human
anti body nayhbRoBeBdolypeptide maySaritKér b@ﬂqﬁl’b’ée Glhlarhmo BeY shipeeceadf aheast 70% at

least 80% at_ | ea%E%LrgQ(yt éﬁagn or &Fr%oé e em saide%f(\hggﬁpé%ﬁn I&H?&%ﬁ drdent ity

with SEQ I DN Ise at | east
one |ight chai therepheeyiade sldeat TQ"/@hﬁﬁ fe@ﬁaﬁo% ?té@ﬁlshﬁﬁo% @é@ﬁSt?@%Or &F‘Stl east 80%

at | east 90%gyabqlepastierdBXipiomatiphenst 98% sequence identity with SEQ ID
NO 2. Said heavy chain may have at | east 80% at |east 85% at |east 90%

at | east 95% or 100% sequence identity with residues 31 to 35, residues 51
to 68 and/ oiThe eshigd egy@9tideondylilrtrefr c Bt BEn NONG aciGagqiem@anfpnchai n nmay have

at | east 75|mmlﬁ$ogi|o§lﬁiﬁthgt§§}@n &g)ah‘ﬁ‘?e?éof %é?e;r?éalol |ﬁﬁ§|ﬁog?o%%rplfgh§9@%o$equence

identity with resSidues resi /or residues 89 to 97
of SEQ I D Nepbtherprichas gt lerrby 5°'érﬂta966*cﬁ5%ﬂ éb'?%?hg%ﬁ?r %fé?‘?ﬁtr??s/%seq“?%i’? am no aci d
resi dues 128iehty @dtBresifiusSEQtd £ N@Iduds 5@dGE@Rd resld)ies8d ta 07 acsEh Mesddues 108 to
214 of SEQ ID NO 2, respectively and nutations thereof that maintain or

| ower the antibody- de endent cytotoxicity and/or conpl enent - dependent

cyt ot oxi ci t paidimmiregishginheasyetain maybe idegticalie thesgguane at SEnD N@dr eof t hat
and/or stabilize the engineered targeti ng anti body. Said further antibody

region may Bgd ?mr%gnrég;[ogmln I@ﬁ%g&}/n rrnggl)glrgientrcaﬁo Ee@‘é‘é‘ue%‘et of%%%y!D NO:2.

The present invention is also directed at an engineered targeting antibody which
recognizes CD138 comprising

an antigen binding region against CD138, wherein said antigen binding region is of a
non-human antibody, and

a further antibody region, wherein at least part of said further antibody region is of a non-
human antibody, wherein said engineered targeting antibody

(a) binds CD138 with a binding affinity that exceed the binding affinity of said non-
human antibody; and/or '

(b} provides for homogenous binding to CD138 of CD 138 expressing cells.

Said further antibody region may be at least one constant region comprising a heavy
chain constant region or a part thereof that is of a human antibody, and wherein said
engineered antibody is of an 1gG4 isotype.

Said engineered targeting antibody may be a chimeric antibody and said non-human
antibody may be B-B4.

Said engineered targeting antibody may be a humanized antibody and said non-human
antibody may be B-B4,



Sai d engi neered targeting anti body may bind CD138 wth a targeting
variation of less than 150% 140% 130% 120% 110% 100% 90% 80% 70%
60% or 50% Said heavy chain nay have at |east 70% at |east 80% at |east
90% at |east 95% or at | east 98% sequence identity with SEQID NO 1. Said
engi neered targeting anti body may conprise at |east one |ight chain,
wherein said light chain has at | east 70% at |east 80% at |east 90% at

| east 95% or at | east 98% sequence ideatity with SEQID NO 2. - 5 - Said
heavy chain may have at |east 80% at |east 85% at |east 90% at |east 95%
sequence identity with residues 31 to 35, residues 51 to 68 and residues 99
to 111 of SEQ ID NGO 1. Said heavy chain may have at |east 75% at | east
85% at | easkidIBdyahaiamal eastat @4967980 aidexsesi anlendtPOW btheaseSi%doed 24 to 34,

resi dues 5014393%% g%eﬁcgqgé?q&?%gﬁgﬁb%%bpf SEQ I D NO 2. The present

invention is a ecte armaceuti cal conposition conprising or
consisting essentially of the engineered targeting anti body and a

phar rnaceu;I [ eaidleysgiam@:ph@balir@ 2By Blay cdn b &l idestensihcdhapl Wiskier sait he
engl neere argetin | rt A t he e | Nt | ; e resent
g R @15%5{1%%?'1% &é%a%ﬁﬁ%h%{?%ag\déy /B g@iga& 58“% éﬁeastrb\é@/o (gr. a?\%a%t 9-59;'0 P

i nvention al assay conprising the engi neered
targeti ng amedqusnehyiderflyevitp SEQERING:Avent i on provi des the engi neered targeting

anti body described herein for use in nedicine. In particular, the
engi neered targeting antipody conprijses:. ap ant] i ndi ng_reqgi on agai nst
DN 38. “wher SAH MSan ATl Bt TR Ve Ear e bl SRB ERAEIYa | body. and
a further antd’heehyendegiantity withesseiues 3t tolseassidupast tads esdlodre[siduemto anti body
Fegion 1S Ohy Aol R N |aRheay MAER MBI HaLE Bl A1l Yors, LIR-QBELNGGRL targeting
antibody is for use in a treatnent_ta.?etlng_tunnr cells.

95%, at least 97% or 100% sequence identily with résidues 24 to 34, residues 50 to 56

and/or residues 8% to 97 of SEQ 1D NO:2.

The further antibody region may comprise:

(a) amino acid residues 123 {0 448 of SEQ ID NO: 1, and/or

(b} amino acid residues 108 to 214 of SEQ ID NO: 2, respectively and mutations thereof
that maintain or lower the antibody-dependent cytotoxicity and/or complement-
dependent cytotoxicity of the engineered targeting antibody mutations thereof that and/or
stabilize the engineered targeting antibody.

Said further antibody region may be a constant heavy region of a human antibody.

Said engineered targeting antibody may bind CD138 with a targeting variation of less
than 150%, 140%, 130%, 120%, 110%, 100%, 90%, 80%, 70%, 60% or 50%.

Said heavy chain may have at least 70%, at least 80%, at least 90%, af least 95% or at
least 98% sequence identity with SEQ iD NO:1. ‘

Said engineered targeting antibody may comprise at least one light chain, wherein said
light chain has at least 70%, at least 80%, at least 90%, at least 95% or at least 88%
sequence identity with SEQ ID NO:2.



The present invention also provides the use of the engineered targeting
anti body described herein for the manufacture of a nedicanent for targeting
tumor cells. In particular, the engineered targeting anti body conpri ses:

an antigen binding region agai nst CD138, wherein said antigen binding
region is of a non-human anti body, and - 6 - a further antibody
region, wherein at |least part of said further antibody region is of a human
anti body. Mre particularly, in these.gedical uses of the present invention
the engineered targeting antibody is to be adninistered to an individual

wi th CD138 expressing cells. Further, the engineered targeting antibody is
capabl e of [Ferdgenouisihynayihad ﬁ@amgﬁaéﬁﬁﬂt é’égeaéﬂeéﬁ 98%i o eI F° expr essi ng
cell's. BRI EEeQIéﬁ»EBhET h EEsidlieEs Fo@IRESaldsG1 td sPsrRMbs@Rs 89 &Lhiamat i C
representati g}sg ? 62 having effector nolecules attached. FIG 2 is a
chem cal &I% ion of 8T062. FIG 3 shows the conversion of

ansam tOCI n P-3 to maytansinol (stereochemstry is omtted for sinplicity).

G 8 SOV oSy SRR I BB 395 o RO EoBMA o Bl Bt 705

schematic representation of an ant con ugatlon nBT062 to DVA). FIG 6

shows an anéfﬂ%ﬁ%e iggntityyith sesicipht *@f34anTé¥6‘32 ﬁ‘bﬁ?%ﬂ@ﬂes W@%&O Epp- DML,
nBT062- SMCCsBiliDavE2.nBT062 anti body to OPM 2 cells. Different
concentrations of nBT062 and conjugates were given to the cells and nean
fluorescence was neasured by FAGS analysis. FIG 7(A)-(D) depict in vitro
cyt ot oxi ci t Jheprep@TUeentiDMe atse jrefigst @ € Phaigeeldica/CpPR@ LPTEIEISNI &hd BJAB

(CD138) cel 'c§nsastiHd“@ss@rﬂﬂailysof%re%g;ﬁé@rédﬂaﬁﬁéhrhg’br*ft:b@iy 2h®h bRimBtatiesy and i ncubat ed
with the indi caégie]&concent rations of immnoconjugates for 5 days. VVST

reagent was “&d4 87°further 3 hours to asses cell viability. In (D)
cytotoxic activity of nBT062 SPDB- DVM was anal yzed in the presence or

absence of Rl i r volumes for
i ndi vi dual Q gﬁoﬁgﬁe %es?%%n@ég?%@ert{n (%g’ifogﬁfpfgg%@%%) free DV or

(D) non-tar @'@?W KRB conj ugate hu0242-DM4 over tinme (days) post-inocul ation
wi th MOLP-B tunor cells.
The present invention also includes an antibody based assay comprising the engineered

fargeting antibody.

The present invention provides the engineered targeting antibody described herein for
use in medicine. In particular, the engineered targeting antibody comprises:
an antigen binding region against CD138, wherein said antigen binding
region is of a non-human antibody, and
a further antibody region, wherein at least part of said further antibody
region is of a human antibody.

More particularly, the engineered targeting antibody is for use in a treatment targeting
tumor cells.

The present invention also provides the use of the engineered targeting antibody
described herein for the manufacture of a medicament for targeting tumor cells. In
particular, the engineered targeting antibody comprises;
an antigen binding region against CD138, wherein said antigen binding
region is of a non-human antibody, and



FIG 9 shows tunor volunes for individual mce treated wth (A PBS, (B)
nBT062- SPDB-DWV4, (C) B-B4-SPP-DML or (D) nBT062- SPP-DML over tinme (days)
post-inoculation with MOLP-8 tunor cells. FIG 10 depicts nean tunor vol une
(+/- SD) of MOLP-8 human nultiple nyel oma xenografts in CB.17 SCID m ce
over time (days) post-inoculation. - 7 - FIGS. 11A and B show t he
anti-tunor activity of nBT062-DMWk agai nst CD138+ MOLP-8 tunor cells in a
bul ky MOLP-8 tunor nodel in SCID mce..gTunmor volune is given as mean (+/-
SD) for each group. DETAILED DESCRI PTI ON OF VARI QUS AND PREFERRED

EMBODI MENTS The present invention relates to targeting agents, in
particul ar CD138 t ar gefuitimg aatitodyp eatiians whereineatileesppart plcssidaturtegigintieasyed 00138
targeting antibodigsis o AWLAQEARbGat es conprising said targeting agents
allow the delivery of the effector nolecule(s) to target sites and the site
specific rel ease of effector(s) nolecule in, at or near target cells,

ti ssues and Murgaasiculdilye ireffeae trogdiqab luessube thenprgsdre iaehiionathederigjneered

cl eavage/ di %a%?&h%‘%h@ﬁd& IsQH‘bfeha%nﬁrﬁsrt&Sé kG ﬁg@%ai Rk _tdbtﬂgs Ueorb g celts.

i mrunoconj ugat e at e target site. . he anti bodi es _according to the
present i nvEHERSAISAWRREISIFIREE GRIRRGA ILPrEBREF PUPesgneUsy bk TRlPChe

adm ni st er edxjir@ssad shIBdi®€Ch13dexpessingddelis. her apeutic treatment or to cells

i solated fromsuch a subject I n need of therapeutic treatment. The effector
nol ecul e or nol ecul es nmay be rel eased fromthe i munoconjugate by

cl eavage/ di BT BESGRIFTION QFf T FIEIWRE®S to the target cell, tissue or organ.
As one example®.q ghdiRicdBkRAMYC REEISatioR o£ABl0BY B&liHgRfaRoGhYISIREN aphi ¢ assay.
Formalin fixed, paraffin enbedded tissue of a patient are provided. The
anti body nB#®PeYs added as a primary antibody and surface expressed 00138
of the tissugs biingendial @plebdRgdyn ofBdBbecti ng anti body is added to bind
nBT062. In a final step, this binding of the detecting anti body, which
conpri ses aF%Péﬁf)‘&tﬁeF@vﬁéPEPmﬁﬁ@a‘f‘o &3 PRV NBTO62 is used identy
human pl asnpearéeseaBpg ofele®pokebictycel | s and thus all ows di agnosis of a
variety of t I j I e hod al so allows one to follow
t he progrestsgﬁ'%?Sﬁ%a"?stgéa%ﬁ]le(s:%?%;v%%&%ﬁ%«cr}eﬁfé |gh of unspecific detection due
to a reducebiC Biszsaherslid roprgsaniation pianmatagy emiicpiondpR IS¢ &PWAn nBT062 i s
enpl oyed asgRDRQRGH drlunkh/Ss Bithd HRaiRPHHESERREEDE-DM4, nBTHS2-BPEEMANd exanpl e,

t he nBT062 anti body and an i nmunocon| u?ate t hat c_og;prl ses %he ant i body
nBT062 and Q@quéé?é%lc%HWﬁf‘%HﬂPG@ﬁf‘WS& oPrdfagels PHA e Mt RAFO I R ©hs an

ef f ect or nohETBR @ndtejjpary wdediand ihs catrnd nebefedstenca waatdeastredy t h
cancer. In %Jﬂ,@gc§§,§agglse, an effective amount of nBT062 shields 00138
expressi ng non- = - - tunor cells froma therapeutically effective anount

of the i muRi&e dH))Wtegict inalroicgotoyeityof aRFRGAI DB tet PHFanMPP¥ to a

patient so {dratsi)bndBNEETIDI8S Bl NTHNRIILRE Sliks i€ it bsttonT figteebificeCt Or
r el ease t et E¥ an external

nmol ecul e or, mol ecul. ar fromthe antibaqdy. tar

means to in'Hglgj@%g&‘tF%@éﬁ SPGB rf’%’ﬁ‘&g%s'm @P?Cowgﬁgﬁyfﬁ?$ £ YRt he cancer
cells. reag@Di/g8adgsied &y fibeahhdlr{ talaseesdel datiille th &3 CBYMD 2ciFYNIDECAN,  SDC,
SCDL;  CD138,\Eb GFlNe. oMM Rk Rlyz&0iR 8RS0 BIETRBEencE SB R king URRRYY (15 @
menbrane gl ycoprotein that was originally described to be present on cells
of epithelid "BFP&n, and subsequently found on hematopoietic cells

( Sander son, FIE98 MowsGlntd&olnars for indhvgushehicaicatdduianARBea i) nBmagz bi nds to

sol ubl e nmol gcul es t r . r o insol uble
mol ecul es (%%g&% I‘“g_%ieﬁ_g“”é‘x"? f@%gﬁ%?%%& %ﬁtﬁ%&%ﬁ%ﬁé%ﬁp@bﬁa 3}n and

fi bronect i njost-ipelajan WipMOAR-8Suneraels.chai ns (Langford, 1998; Yang, 2007)
and acts asria. § SRRUARHorValurdeh Bor @iviagihitdtraitedBh A VRBLIBIBTASB0 Nedi at es

It I [ t - hi.ngdi I I db
adher ent el TEEOTR: P8 HEaH SO TR Tl DR B s oL RS0 ecopt or
for grow h ihemtatioswilf Mayetomaorceld. s (Bi spi ng, 2006). Studies of plasma cell
di fferentiaiz00) sHR¥EAedNaho AR (W%E)é@f{ WO hGRASH BN yaSmA

differentiation antigen (Bataille, ?, . )
xenografts in CB.17 SCID mice over time {days) post-inoculation.



I n_mal i gnant hemat opoi esis, CD138 is highly expressed on the mgjority of MMV
cells, ovarian carcinoma, kidney carcinonma, gall bladder carcinona, breast
carcinoma, prostate cancer, |lung cancer, colon carcinoma cells and cells of
Hodgki n' s and non- Hodgki n's | ynphomas, chronic | ynphocytic | eukem a (CLL)
(Horvat hova, 1995), acute |ynphoblastic | eukem a (ALL), acute nyel obl astic
| eukem a (AML) (Seftalioglu, 2003 (a); Seftalioglu, 2003 (b)), solid tissue
sarconas, colon carcinonmas as well as.ether hematol ogi ¢ mal i gnanci es and
solid tunors that express CD138 (Carbone et al., 1999; Sebestyen et
al.,1999; Han et al., 2004; Charnaux et al., 2004, O Connel] et al., 2004,
Grosz and K&k 1A 2008 )show the anti-grgegctivityif sBEOSRHAMX agaiet Beldh MAVWE to be
positive fokn(dPidR X PNEIFDINNS ARRr MBAY i@ indde. AGRAIABIRME i RSS

transitional cell dder_ carci nonmas, kidney clear cell carcinonas,
squanous ceﬂﬁaTUﬁﬁﬁ%3V8Fﬂ5Wﬁ?; breast carcinomas and uterine cancers (see,
for exanple, Davies et al., 2004; Barbareschi et al., 2003; Mennerich et

al ., 2004, t AT !%Qé}_%_) n the

nor mal humﬁ%@%ﬁﬁoggﬁgﬁl%ﬂﬁggﬁ&%ﬁg&n @9 exp%%%%iEgnnB?glee@t@?i cted to

plasma cells (Wjdenes, 1996; Chilosi, 1999) and 0D138 is not expressed on
peri pheral bl oodrHeymgshatdyee®n refdapvyeresing goems irowyticelsr CAHE targelingl ood cel | s.

In particul gh, &E8%bsh eahiand eR ir‘?&%@njé@fSSQ@rPét'r%ggﬁtibB@Es.éXpreSS CD138 and
anti-CD 138 mAbs do not affect the nunber o I

> el ) ] col on _forrrin%gtﬁj%itsin
hemat opoi et IMMEEFRILgEIes coPistip 889 tajgstine Aests sloy g 2ol IS TRERE opoi et ¢
conpar t ment spletid880 tgataitadlayd Bxphesmeidc aease offfectasl metecalt inf ated epi t hel i a

wi thin the ivier i i J } Ni ng was seen
on endot hel %’amgacr%%t‘lcés(tgg?% |%P%?Qgiggjﬁ;%ﬂ%égﬁds@g%%ég?P%@bﬂgiWbeen reported
that CD138 egivepg/disspcighiniostipafacoetios agent periamrphieRPMSAHVEE 38 Gat tei |
1999) . targebprocl onal anti bodi es 8-64, BC/ B-B4, B-B2, DL-101, 1 D4,

M 15, 1.86.210, 201484, 5F7, 104-9, 281-2 in particul ar 6-64 have been
reported to be specific to CD138. O thgse 8-64, .1D4 and ML15 recogni zed
both the intact m5RBERIFES a?fafdﬂqg" 3‘8rpéesﬁﬁdqvgptf?”ﬁpd!eﬁjmn%cr?ajug\ae?se shown to
recogni ze eédringising e ssamenapbe edroipieleyedite b atigebt Bpietd pidseréiGatic kdaimarg99) .
Previous styd egs QReLdie éugﬁ‘% s in%gd mﬁeré;gegﬁcgﬁoz)ﬁa%ﬁe&.ofﬂébéf@ct@138, but

only CD138 1 n nenbrane boun orm (W | denes, , 8-34, a nurine
| gGL mAb, binAIGEY's & raolpquiea H1aY Bp raiSHsed Ft HIsdRMPRRSPIYEAE BD- 95 of the core
protein on feuvage/siysedietaia, bt G@ARE3S) thé Yarjed esletssud 89GgarDor e, 1998) .

Consi stent with the expression pattern of CD138, E3-84 was shown to
strongly react with plasma.cell. lin 1 W t h

endot hel i al cel \Iwés.onile)s(%mpé%ﬁhsﬁ agb%or? n\%TWQIY%%’églgggg?’géns%gélm%gat?thg%%agf CD138,
6- 64 al so rkaorind il tharaicnthetidedtiseusl df § pRiiankare ABiTeq KETCATHRRSEYt e deri ved)
?nd_ Hef@ (;fjmr@)?h%%}a&a Q@ép%ﬁ@ ?ntmyédg}\iﬂléﬂlgécgék@eﬁe%PS@@&f’tﬂld\tis%@il al so highly
oxi ¢ towards e pla ce i ne o d ) consi der y nore
toxi ¢ than ?‘?@éﬁ%ﬁ'ﬂ%@i’%ﬁ d%ﬁ%\?@?&@? S‘rﬂdg?\%mtb\'ﬂg ”gé%h@lﬁfgﬁaf 53%1’ ?“ﬁ i nes

t est ed, B- Sdlndiapathedesdvingashtinotlyywhicoxsom priyestaoshamatgec 8l detgrined. /@1, al t hough

in a clonogepi :!@%% 3+ Qﬁqg(' jARER - f-8gthen the
out growt h gﬁ\gﬁ 1 ceﬁgu%e\?/dégl I’s, Ml%&%g&@%@ﬁngggg%ﬁlﬁg%g orhtued | ack of
speci fi ci t yallgws ivpnesisst e ¥anisly ARengiekeical gaisnancies 1oe e(edabup ¥ "1 999) .
An ant i bodyto féllonsheSirbdrgsses s@tuin ctdinonik!’ Aceductiniof ceappefiaditastioreduego Bn t he

context of the present i nventdaon t. ' S| t he
speci fi ed crgfb?ﬁcgﬁéjrrlotsg reaaﬁt'cyp ya“ﬁ'{& F]C_reCbe)?S |%é%ﬁatn%§wgpﬁﬁ%¥6§?%a%@l F QE%rrponent s
t hat do notoppasesitp # myrirgf fouierpethe basi ¢ characteristics of the anti body.

The present invention uses the term"tunmor cell” to include cancer cells as
vel | as pre- canggrousorkxhdp¥hhe R TIRY affibodPind WlimhRhsBoRREte Ghata sol i d

t unor . A "targetin nt" according. the present invention is able
to associ at@"RIEeT ! egﬁ‘ﬁ'lb%‘g’maaggg&ﬂ}deaégeﬁat W%§%B§W§@F'€8WI°r ghd incl udes

pepti des aridmesiogieps adefectol molparlé hreyrafdedt anddgeddmingstenge it spaiectoriti ng to t he
present inventi.opn, d ﬂﬁg r i ' ' [ | @Rul in
targeting ﬁ%ﬁ%%upgﬁggk |c%gﬂéggﬁggggggﬁbﬁﬁﬁﬁgﬁfﬁﬂgkog ogﬁﬁgﬁggﬁgfeins,
including, but not Iimted to, AFFILINO nolecules, ANTICALINSO and
AFFI BODI ES(r). Non-i nmunogl obulin targeting nol ecul es al so incl ude

non- peptidic targeting nol ecul es such as targeting DNA and RNA

ol i gonucl eoti des (aptamers), but al so physiological |igands, in particular

| i gands of the antigen in question, such as CD138. A "targeting

anti body" according to the present invention is or is based on a natural
anti body or is produced synthetically or by genetic engineering and binds
to an antigen on a cell or cells (target cell(s)) of interest. A targeting
anti body according to the present invention includes a nonoclonal anti body,



avidity. Variable regions for constructing the scEv can, if a mAb against a
target of interest is avail able, be obtained by RT-PCR which cl ones out the
vari abl e regions from nRNA extracted fromthe parent hybri dona.

Al ternatively, the scFv can be generated de nova by phage displ ay

technol ogy (Smth, 2001). As used herein, the term"functional fragnment",
when used in reference to a targeting antibody, is intended to refer to a
portion of the targeting anti body which-is capabl e of specifically binding
an antigen that is specifically bound by the antibody reference is made to.
A bispecific anti body according to the present invention may, for exanple,
have at | eadtmesselisdiom a therepquiicalle affactivecampyat o die Iamuagegaivas walielahd one ar m

t2 Bgtz olo 8 6; ?g%ﬂm}h%te?gﬁht%%n@slb ltcf%&rnemw{aw embﬁt%s,s&?] sk esndBaliesdiisPubl i cati on
ific accor ent inv t|on may

2l 50 bind T SPEVELT ARk BB e ARar et SubPS RGRHA u88S" ' A

ant i body aceoweds fedgnduce Qdﬁ@egheswntrnuonS/Mtcv@mam@ymb@cmoghrfcel@d by, for

exanpl e, introducing cystein residues to introduce thiol groups (d afsen,

2004) . | ncﬁ%qrgﬁﬂgé'an"‘ﬂ &ho E&%nwd%%%mnyﬁ%wm S@@SE@E geting
anti body may be deri om any source and 7y . but’ not linmted to,
a canel ant |OQ(33§/AN5'G1WF ?wésPa{ﬂtﬁC%a@n nnReRi ST h‘f‘i‘?ﬂ’?‘h’ﬁﬁ E"8nt i body or a

chi meri ¢ huggedpnmsik eyat aad drigively, debaribp@itotiequdsant, onaettdif pitheltal iigiaahidrouse

oot e <o SRR on nematopa (HITAIN @fladiil, RS, S A6 addlchgop | oo that

contai n sequenc ARV FRnCant roma noh- human
ant i body anéxtegcelluigr dematn that MHQSH@S%W@O@W'QSHQQW‘@%YW feRleeritGfoRCrSui t abl e

met hods for Hgmamni talm%glua@woté@mbse@ A& int detrobiRi-g mtrmca@pdr@ambte@am arity

Pat ent s 5. 9301 Toecih feisBatr e %@ﬁ%@()ﬁ?w&\%ﬁﬂ ediprdeenl 08 Soo" 106

EP 0 519 596s aRaehianior th 8xtraSelluthn makia. @D 138lalso nkligdgs cRbguskadhesioml ., 1994),

chai n shuff onTm

(Bi ovati on, lhl[%g%%“tn%%ﬂﬁ %’?‘e %Uiggéﬁf%sgdn@ﬁ a%hg’r%gt)ce eﬂrg%ﬂérl t &@ﬁ%étr m ni ng
regi ons ( CDRBY 34 hasr rolas 3@Rﬁ?ﬁ9P@rfOﬁﬂBWle®4°f§Pfé“3@’°§Tat‘@BF GBﬁPkﬁgr?@H%)n vari abl e
f ramewor ks, suhies bf Rssehal e BifrbrehtiResh ér@wbwfmm{cmsﬁ@nalsdmo@ﬁaerea@s@reate a
human B-B4 t| btofééfg Béé) I %%ﬁ ant i bodi es hunmani zed by CDR-grafting
are now in ?rﬁ?ba 'gen Pakg *MYLOTARG (Si evers et al., 2001) and
HECEPTI N (Pegram et al, 1998). The resurfacing technol ogy uses a

combi nation of ”ﬂ'rﬁ&uﬂhéﬁ hémg@adle@l oms%t.é %m@tpr&@@d ¥sthé maelyBrigoenesi s to
alter the non-CDR surfaces of % variabl'e regions to resenble the

surfaces of C%’ﬁdi)éﬁ”%‘lﬁaf%mae‘%d’l?ﬂ C?rﬁ‘éo'f’ 93 plafidss parciapma, PErgRlea v e net hods f or
the resurf apnoslgtea;fancmntlmrtgaﬂnm colandarohdras catieizhd csis bbodgkide ahdigen-

|nnunogen|c f t &S sed, for
exanpl e, H%ﬁlﬁk?‘ SAQ@HOF‘ g:tn\é" th@g%hk%ﬁé%Léﬂ-%%}aﬁor@éﬁga télfcg%dl es can be
made by a viimpleqbjasti ’W‘%@é'—kﬁ%\:‘mmvﬂo‘iﬁﬁéc lekikeniia ANl $RYpa kg ORI @Dl ay

met hods. Se@ef&'lu@gl’u Yobs @, S%ﬂ[@-flé%ﬁe Eat@mdss cdlordcdoiidBhs ad wéllhs disk, S, 545 806,

and 5, 814, 318 internatio at en | i catl blicati

98/ 46645, v@'@%ﬁ%ﬁ@é“g"%‘@é‘)‘g g b Plhess %bq%%"ﬁiﬁg% & o6 33735,
and WO 911184ukttyen et al., 199 &g et @lnB0INChivoalixed alt, 2804; Refwaneliri f. @We any

non- nat ur al opRdL{{ k&JkPBogyCh as chineric human/nouse antibodies or a

chi neri ¢ human/ nonkey anti bodi es, humani zed anti bodi es or anti bodi es that
were engineered to, for exanple, rove their affinity to the target cells
or di minish theiPtheRTTEHERIMY] ?Peﬁggo‘%ﬂ oheRRtiEden Y REGIRATCY % parti cul ar
functional he@os@RisadzhoGtMpnizartgetitiongl anbidiodicesinbinad, kihasyecleander gone any
non At Ur a1 Bl dsCahlaRBes AR ERom SO BRI AN RACLEuolenERL ANt | Dol €5,

si ngl e-chain an I'C an i8S are referred
to herein a@e%rﬂfyuaw@@p'@d?qvwgb@h r?@ofhrﬁitam?fﬁw@@ al., 2003; Memigfestiak e2P04int i bodi es,
mai nt ai Nt hen@dnéh Bagly 2bondipches eoopn (ABR or Fab region) of the non-human
antibody, e.g., the murine antlbody they are based on, while any constant
regi ons may be’ provi ded for by, e.g., a hunman antlbody General ly,
chimerization and/ or the exchange of constant regions of an antibody w ||
not affect the affinity of an anti body because the regions of the anti body
whi ch contribute to antigen binding are not affected by this exchange. In a
preferred enbodi nent of the present invention, the engineered, in
particul ar chinerized, antibody of the present invention, may have a hi gher
binding affinity (as expressed by KD values) than the respective nonhuman
antibody it is based on. In particular, the n6T062 anti body and anti bodi es
based thereon may have hi gher antibody affinity than the nmurine B-B4. In
anot her preferred enbodi nent of the present invention, inmunoconjugates
conprising those engi neered/ chinerized anti bodies al so display this higher



- 14 - surface expressed CD138" or, to be "selective" for sonething, this
means that there is a significant selectivity (i.e. a higher affinity

t owards CD138-positive cells conpared with CD138-negative cells) for, in
the case of the exanple provided, cell-surface expressed CD138, conpared to
any other antigens. Adverse side effects in a given environnent are
substantially reduced or even avoided due to this selectivity.

"Non-i mrunogl obul in targeting nol ecul eg’ according to the present invention
i nclude targeting nol ecul es derived from non-i mmunogl obulin proteins as
wel | as nonpeptidic targeting nol ecul es. Small non-immnogl obulin proteins
whi ch are i ncl udiadhg rermpiilemdehervrtenostic ereradamenigRRIBE exrisavien is Froticerl c
affinities tt@%ragnﬁiaseené WiRdhds! mdsammrswrfgg%nawm%&ﬂt &ifedshd ohhese smal |

non-i nmunogl o tein ncl ude d nol ecul e
Comh near? .Prr%ewﬁeﬁw'@@%rf'ﬁsarmﬁ%%regagfrw%aﬁrw%dﬁw% SFSch) ar wei ght such
as between Dortikber, @RSH" 2@rrkddd.profppitoopails db sotssprkéolRi3siand buiteD 13or exanpl e,

gamma cryst ldpsRe notgﬁ@&%efmﬂn%@%f%&om&%mg‘ Jhrt& fﬁ@r‘eﬁqaf&?&r@tfc%‘ten?&&t e, no
speci fic binding actrvr1y owar ds cu By enrneerrngthe

protein sur FHB’é%S PRABESH PB4t 13- rt%‘@'i"ﬁ@ﬂ"“’r“‘&ﬁ’&@f‘ﬁ’%ﬁ CON3E MK ent exposed
am no aci ds gxmesspt e shpler@wsidtingt apithdia ivitsin &ledurgy, hat, akln, Kdoryredd gubn- bi ndi ng
proteins ar S Such

nmol ecul es cg)n%ggﬁ%meétc% | caE{S%&F& én%tﬂed%[) &ﬁ%{éeﬁﬁfggﬂdnﬁgﬂwﬁﬁé)tr%}d‘;@ CD138, and
al | ow for sbe%berernéemépr trrértgzD cyifle !rmoiwmr@mefpmedlﬂ blrm%rdrrewrr@sce’{%ee sci |
Prot ei ns Griabhtal, 190U, scil proteins.com 2004). Another kind of

non-i mrunogl obulin targeting nol ecul es are derived fromlipocalins, and

i ncl ude, for exanple ANTICALINS(r), which resenble in structure sorrewhat

i unogl obul i ns. Méfwevdrntidoripe B4 E\@/Baiéferﬁﬂn’@bé@ﬂ d4, Wi'si hgP&1pol ypepti de

chain with %@9481405%8%@@12@@ 2@&%%&%%@4%% Jééﬁ r@doﬂ@dj ﬁ%e%ﬁ@éﬁ%tto of lipocalins
can be reshaped to recgnl ze a affinity and

of
specificity® ééﬁe Oftiagse %%Péanceﬁeﬁéecesméﬁd bmhfbwjm fﬁ\?'?‘?“f% %ﬁgﬁre Bitteri al
receptors spoleiest MO8 endwerk shah to redegnideheithé itizeceamee de clébdly tetatbyi( r) (Affi body
AB) are al Sgpirrg%ad;u&hrgg@f%&m% < PB3E o Pl hilecolES G 11 C1 o
f

bacterial réece es are snma e conposed
of a t hr ee- RBI$8 bk wN GD 158 dwnerthiancfouse fofp Uﬂeﬁ‘ﬁs é’HQa?)of t he IgO bi ndi ng
domai ns of Protein A (Staphyl ococcus aur eus). These nol ecul es have bi ndi ng

properties siml to man o ut are sub y smal |l er,
havi ng a nol ecul%&"’\ﬁe’?‘ﬁfﬁ‘ﬁ%#wb ??g‘td '5‘88“‘??8 W&eeﬁﬁ%ﬁ 56 ?‘J’s
conpar at i velhg cstegidtein oShimarbdyedemrt-il {CR138) (Wigletes; i1286; De@eﬁ’@ﬁ)r mol ecul es are,

for exanpl eCor%?s?érﬁ M?I?ﬁire'eﬁpremotn gtte?‘ﬁ @ﬁ@% EBaI@ @mr\%s éhcﬁr@r]{o Qtlr%gly@e&gﬁmﬁ28 and
6, 740, 734. ecul e present

i nvention i %‘a%{“?ﬁﬁ”é‘B%RBMW% bt‘:lte‘"rqt Wd??cxtlé”th ?f?dog‘l"?“aéﬁ%ﬂso@l?% Caﬁgf'e@b‘f”t hat is
at t ached t otha ek@regin pagerageD 138 B-Baaisbireattearwit spittteti@teldgneei43body and/ or an

engi neer ed %@‘rragﬁc;c %eﬁ\/rétdilg)r?:quelp(;?glq%orag@te 8%@1%@ P?I rﬂﬁﬁr‘r&% §f3it§§ﬁdrmf or

exanpl e, tos1's,” or a conti nuous cell
cycle arreswaiﬁ‘\sq iFighly texig exwagds|the ;ai@srr@eqell tne @?M@%%%mfﬁﬁlc@@ﬂeﬁé"yd@%%rdl ng to

the pr eselnlttok.weﬂtfre@@ Jidﬁﬁ' H@l@ev@plfreﬁlﬂmoeb@ren@@ar E%Qfe%ted@ﬁ&@rﬁboﬂﬁfeas in a
target ce

and [ to
particul ar T8 ﬂﬁfqéb}l‘?ﬁ*w@daﬁ?ﬁ@@@ﬁ oflt UB}P ngsdlonfjﬁ%ﬂ' i?‘?ﬁ%‘ﬁdé gggép%lpol ogi cal
response noshiofviedns nhiptore effext o thg caigemtrsgf AdB bosila (Y wis 4896) pPtheei ns  of
apoptotic sregég%ﬂerwres&?eaam%fyrrekhc@rapmn%g&csat&%rmgagaagrhétvdrrdr@s cyt ot oxi c
enzynmes, prodrug activating enzyneS, antisense ol igonucleotides, antibodies
or cytokrnd§°ﬁ?”ﬁb1$wés functional derivatives or anal ogues/fragnents
t hereof. Toxins may include bacterial toxins, such as, but not limted to,
Di pht her i a t oxi \n Oa{ntrgﬁlgt 8(%?’\8@& esgerﬁlgﬁ f’og(értgﬁr oﬁwldgr}ﬂen?ssmgéh% rrpﬁlr{e c!or!rt ted to,
Ricin. Proteins of a # cascades W th apoptosis-in ng
activiti es,ofitfcprgepnt 'Wmtioaﬁ@t Hi@taﬂrfﬁfﬁv F@’lf’sﬂsoo‘f thegy W%C%‘po@%ﬁnﬁf‘m
Caspase- 3, Caspase-7, Caspase-8, Caspase-9, truncated Bid (tBid), Bax and
Bak. In a preferred enbodi nent, the effector increases internal
effector delivery of the i munoconjugate, in particular when the natural
formof the antibody on which the targeting anti body of the imunoconjugate
is based is poorly internalizable. In another preferred enbodi nent the
effector is, inits native form non-selective. In certain enbodi nents the
effector has high non-selective toxicity, including systemc toxicity, when
inits native form The "native fornmt of an effector nolecule of the
present invention is an effector nolecul e before being attached to the
targeting agent to form an i nmunoconjugate. In another preferred
enbodi nment, the non-selective toxicity of the effector nolecule is



4,248, 870; 4, 256, 746; 4, 260, 608; 4, 265, 814, 4,294,757, 4,307, 016;
4,308, 268; 4, 308, 269; 4, 309, 428; 4, 313, 946, 4, 315,929, 4,317, 821,
4,322, 348; 4,331,598; 4,361, 650;
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additional materials or components that do not materially affect the basic characteristics

of the antibody.

The present invention uses the term “tumor cell” to include cancer cells as well

as pre-cancerous cells which may or may not form part of a solid tumor.

A “targeting agent” according to the present invention is able to associate with a
molecule expressed by a target cell and includes peptides and non-peptides. in
particular, targeting agents according to the present invention include targeting
antibodies and non-immunoglobulin targeting molecules, which may be based on non-
immunoglobulin proteins, including, but not limited fo, AFFILIN® molecules,
ANTICALINS® and AFFIBODIES®. Non-immunoglobulin targeting molecules aiso
include non-peptidic targeting molecules such as targeting DNA and RNA
oligonuclectides (aptamers), but also physiological ligands, in particular ligands of the

antigen in quesiion, such as CD138,

A “targeting antibody” according to the present invention is or is based on a
natural antibody ot is produced synthetically or by genetic engineering and binds to an
antigen on a cell or cells (target celi(s)) of interest. A targeting antibody according to the
present invention includes a monoclonal antibody, a polyclonal antibody, a multispecific
antibody (for example, a bispecific antibody), or an antibody fragment. The targeting
antibody may be engineered to, for example, improve its affinity to the target celis (Ross,
2003) or diminish its immunogenicity. The targeting antibody may be attached to a
liposomal formulation including effector molecules (Carter, 2003). An antibody fragment
comprises a portion of an intact antibody, preferably the antigen binding or variable
region of the intact antibody. Examples of antibody fragments according to the present
invention include Fab, Fab', F(ab'),, and Fv fragments, but also diabodies; domain
antibodies (dAb) (Ward, 1988; United States Patent 6,005,079); linear antibodies; single-
chain antibody molecules; and multispecific antibodies formed from antibody fragments.
In a single chain variable fragment antibody {scFv) the heavy and light chains (VH and
VL) can be linked by a short amino acid linker having, for example, the sequence
(glycinesserine),, which has sufficient flexibility to allow the two domains to assemble a
functional antigen binding pocket. Addition of various signal sequences may aliow for
more precise targeting of the targeting antibody. Addifion of the light chain constant
region (CL) may allow dimerization via disulphide bonds, giving increased stability and



4,362, 663; 4,364,866; 4,371,533; 4,424,219 and 4, 151, 042. In a
preferred enbodi nent, the maytansinoid is a thiol-containing nmaytansinoid
and is nore preferably produced according to the processes disclosed in
United States Patent 6,333,410 to Chari et al or in Chari et al.(Chari,
1992). DM 1 (N2- deacetyl - N2- ( 3- ner capt o- 1- oxopr opyl ) -maytansine) is a
preferred effector nolecule in the context of the present invention. DML is
3- to 10-fold nore cytotoxic than maytansi ne, and has been converted into a
pro-drug by linking it via - 17 - disulfide bond(s) to a nonocl onal

anti body directed towards a tunor-associ ated antigen. Certain of these

conj ugat es (ssidityet Varesle cafidne for tonstrostinateiseian @d, iba vdbaggnst @A) are not

cytotoxic ifubg ;sbévgﬁ%@:ecmlﬁéﬁﬁd}tmmm&cﬁ H@:Yes%ruﬁh@-%rla\ﬂ%tr@g%nﬁ oM
associating wth at cells and internalized ere g%rele sing the

drug (Bl att I"EA %@%?d #@%W@rpﬁiemawpilq?% APRIDERYEY; th@?ﬁ dLAHER G devel oped
(Payne, 2008} noay phegndiglgliemhacy (Amath, 20010 aks tisdddlesin, Ferterexanpl e,

huC242- DVL & 6% 08 Aherh e SR 61 Ao GANGRR RIRUFALSNAR WFbhosid) it ed. i d

not i nduce an nmune respons circulation tinme
(Tol cher, 2@0%5’0”10” ofthetar@twaranwﬁw@m faFPRﬂbIGrOéFI@CF‘EﬂWHﬁ’?‘ﬁ‘&ﬁ%?ﬁ@?'&ls conpri se

a si fle Chald that RabedTRA DO 1# 1B Sitib6c rbigrehtdid @ragd td. N Wépebinnsghtisetyh as, but
not Imted to

N2' - deacet yl E‘%’T‘Wr %gﬁtpéesfmd&"&B%Oﬁ‘tTﬁy) OREFMRIR NG A KPS ATPRIEY to as "DMvB, "
and N2' dea@@tcwe-agmzfitatérgetrteﬁuﬁfﬁndAﬂmrdaﬂﬁireact@ﬁewﬁﬁ g ligkepmygielinsi ne, al so
referred tO(L@rﬁted%Pa@ﬂ?Ptﬁa\’EﬁttBﬁ%@O@J&WA'b% §mt:b<ﬂi Fbtﬁ%lnﬁo%d 4 and is

descri bed el sewhere herein, gl\/kl fers th%tq it bears
met hyl gr ouBEeS%EfE 'W"?’gma@?ay?ﬁi) n E’s’ﬂ‘i’rﬁéh%“r?”%\a%‘tgé’? P%%I‘a’"ﬂi’ﬁ ‘r(gﬁ'&% &h DM i s
attached vi Ananﬂnuomkmwndmgpamb|pceaéramvednmh me@be modiﬁeciabij foo exandlé, nker

conpri sing ﬁatrg&u%h‘]éf oL d8n Ra%{(}ges tb%tr%d&c@&ﬂ&b&daﬁ? éﬂﬁl 4 dere as nBTO62. A wide

vari ety of maytansi 0| ds bearin sterica thiol group
(possessi ng one 'BACRRNeR 8 the B@ﬁ%’%'“V‘?WOfﬂ)é'Fettia@GW&ra“é‘PWI”?VQBS%VPE’uent s,
Euglh as thefrggtgfny%oggdggz‘gmy@atm r@fnot[ﬂM%dW@cﬂh@@lhmﬁaﬂﬂ alhifine Batibeny, .
ubl i cati on orate
ner el n 1 n i £ SNERET RBTS ST o ENg e SR Bt Tg ey “sPa el Pagt Bl P
U. S. Pat ent ciPublidivatenomrugd@siboy38814s n5ligeh a hi ndrance i nduces al kyl ation

(e.g., nethylatiQmanpkd Erﬂﬁoﬁ:é%‘re%ﬁ!ﬂd:eQmﬁﬁcoﬁ&% s%&&cé%én@écﬂ?e’i@g at its
i ncrease the of t | 1 owi ng for

target. The, al kyI ation tabl
the so-cal | By" 15?{’&@{‘@%‘?‘@&“%%@@?““@ ‘13;’8\’{‘ ‘E?F? gftﬁc‘ﬁ the art
wi | | appr ecprateit m@érﬁaem ejlfaelemmthoumfoenmmrr(gmmpbodmsm@wal@@ﬁ-graﬂumwts such as

al kyl gr OUp?coﬁl%!e}?@ﬁtgrtlt{( 8&§rn¥ Mﬁﬂgre@%ﬁ% ahmg)rttEa o%@ﬁbflﬁr{rf] '@H/BQsSa‘?”t‘}rﬁteW‘e” the

effector is er _are part o t he
present |nv§ﬁieisc?ﬁte“lsr%'?3@r1ﬁbl BIees, ?ﬁ)ﬁﬁﬁéﬂ@éofﬁﬁﬁf@é@gé‘z% o9 EF O

rmdibf: cati Ommmafarﬁhéwbwama& @bl tbes; Noglfskd@ug , tgod), mﬁa[ﬁgwumgt s overal |
st api |ty, LCch_.a \ t ot on Itpoce . .ce a or

conti nuons L sBler ¥t 8085487 et Bialel 1B GIEE Lot TEEBE"

optional | y, grattise theomadseeemplansititargtematingrepinag (CDERspfrom dugpantleor prot ect

the tunor fr%ﬁﬁb@%@ raktB iﬁ%rﬁuhﬁHk/ﬁ{ab%eﬁlah%wgrfkstvh'f?chta‘ﬂé%én Rine@iEnhuald the tunor
vascul ature and wh neral |y do_no m nish or |ose

Lhei r suppof PRI BIOTY %’t“é‘?ﬁt‘? ﬁauwh%ﬁﬁaﬂf'mﬁx(%%@@ TS8R Sl

humanized by CDR-grafting are now in clinical use, including MYLOTARG (Sievers et
al., 2001) and HECEPTIN {Pegram et al, 1998).

The resurfacing technology uses a combination of molecular modeling, statistical
analysis and mutagenesis to alter the non-CDR surfaces of antibody variable regions to
resemble the surfaces of known antibodies of the target host. Strategies and methods
for the resurfacing of antibodies, and other methods for reducing immunogenicity of
antibodies within a different host, are disclosed, for example, in United States Patent



DNA al kyl ati ng agents are also particularly preferred as effector nol ecul es
and include, but are not limted to, 00-1065 anal ogues or derivati ves.

00- 1065 is a potent antitunor-antibiotic isolated fromcultures of
Streptonyces zel ensis and has been shown to be exceptionally cytotoxic in
vitro (United States Patent 4,169,888). Wthin the scope of the present
invention are, for exanple the 00-1065 anal ogues or derivatives described
in United States Patents 5,475,092, 5,585,499 and 5,739, 350. As the person
skilled in the art will readily appreciate, nodified CC 1065 anal ogues or
derivatives as described in United States Patent 5,846,545 and prodrugs of
00- 1065 anal56§a.641. ofurtkerdntiatdies ean besmeliesyra Magety of oethedsgnpiiein thertUni t ed

States Pat erﬁclu@m@ éﬁag%%p%p%e%% g!e%@o@n‘it&%t‘é@@lﬂ@teﬁtfs Mm &97, @388k 14, nventi on.
In certain enbodi nve

r derivatives
may, for exa&miP §06 S‘Bd Eﬁ?ﬁ ?ﬂ?s?%Eferéét‘oﬁé‘é’é‘ﬁnb%‘ﬁ’h?ﬁwm‘i‘abﬂ S\%{ges Pat ent
6, 534, 660. 98/46645/N0X JBEI0OAESE, U 9&IE4896, VPO WA BEI4NAIO m@g@m es/8¥85ef f ect or
nol ecul es arg Sy €special Iy highly potent ones and those that contain
thiol or dlsurli de groups. Taxanes are mitotic spindle poisons that inhibit
t he depol ymeri za“féiIr m@)ﬁmtbéiﬁ‘i@?r'ihﬁthaF%EWIefQOH%a”YWOQWaT“FﬁiF@ﬁ eiphsuehasrat e of
m cr ot ubul e cAmeeMInyanaRslisé ehtlbosleadrh. chirxapgRarlhaikepattivadiéd)homartedscope of

the present _i Nt i on for exa es Patents
6 436, 031, Enbrgey B Sle TRty 6 BELGRE. B eElpm AL e
20040087649 the2@043e 40 48niaisitth2 00 B0 00Dy budelse entikedniregneaiseindi scl osed, for
exanpl e, in yﬂm%n&%% oFRh 88! o on RRZAZEinbLS B8l ISl B3 @iyt S, 998, 656,
United Stat es Pat egn%g ig) UnJgt ed States IPaten¥ 763 ?77 United
St ates Pat efP"B2HH satiqydiphogieg; domaln 48ER0gfs: e GRIAIeS T ed St at es
Pat ent 5, 364nt®86y méiscuidseampiengipesid dntiedics mre faterrad to hardin asggireeiesdt e,
PEGy| at ed t the ones described in United States Patent
6, 596, 757 a?%géa}ﬁlg a%HB ?,srs] t he scope of the present invention.
Cal i cheam cin effect or nol ecul es according to the present invention include
gcglrrmahll, N- acgt(vrhm@r&leﬂ Q;hl%@ﬁﬂa@im‘diinw}dth@bht%dgdlﬁﬁciir\gaﬁebwe&m or¢ab reglvepm ci ”];

i cheami ci in Sggue eC| n e groove o
DNA, under98 Ee Py anaghEO%? gﬁex r({)nsee’f“sn ?Odm&] p% 63%?(5&‘ I“@é%g to breakage
of doubl e- scwr'amer@gimmnaybﬂsmrb\ﬂdadgjonbm %@l&ih%{pﬁrﬂf@b@y Severdvat h. One exanpl e

of a calli Ch@%@éaﬂorﬁéﬁdﬁﬁmérexﬁﬂ%ﬁ‘é:éﬂc@nsttm% RS ol éﬂ]ﬁ&ﬁy'\nﬂl dobarteeand ext of the
ed in Unit 053, .394. An

present invention is cr ent

| unocon ugEe 056'66‘?@9%’9“?6“5?}%@ rﬁ?‘%‘? ﬂ‘eiar'i‘gléor‘ﬁ' WSW Eﬂ?westgghté&e | east one
targeting abedihg aiemopaifetted ty tis detraged.i Ing peeiérduicetipodisectof & pegseringi neer ed
targeting mvc—.lrﬁf_)rl]]rt %ﬁg’ir@&% Jin ?é]-gcu @hneﬁtalflzpeﬁtQﬁl?&@lo?ﬁnﬁlp?eseﬂihﬁeht%ﬁunoconl ugat e

mi ght conpri se I"ecu or exa I't zati on. For
i munocon; uay Bave atighef BiPANg BMY Ry eressed b@jéﬁné?’éﬁ)y“aﬂét&feiﬂ?mﬂéf‘%e t he

operative apgRa @itibedy ito basae ob. auhg;@mbung t&e@BTOBM énhbd@l@@nd)ﬁnhmm@ mkédct or
nmol ecul es [ 0 nde ratlve
associ at i on{g'erfﬁﬁ n\%hﬁ qﬁ%eﬁ? q'lp?@ EWE hapngl é‘a}/?’ eﬁ‘? (%%l. i §'f§ﬁ‘i?’§§at ion". So
| ong as t heembadiesrt ntthagreaent ingerdibh énmondsondgates @ﬁ@“%‘@qf@@&e site and the

attached ef é@%@@dk\d%&%n@d&%@Iarsb%@blhytmlgiw& Qﬂi@@@aﬁﬁﬁftﬂ%@é arly when
delivered to the targeét Si be suitable. The

conj ugat i onMFBRYULE cf’&ﬁy(ﬁﬁqﬁ'?ﬁytwﬁﬁPg@@ﬂf{'m?ﬂ%gﬁ? ac?ﬁarit?ﬂ?f"ﬂﬁje but are not
limted to, pdpertes sahteaatnighnt readctivhe tehdréetidinantodie®-Bh eorttanitdie t ar geti ng

anti body, V\%&ulﬂt Q{I 5 anéfgﬁ%! Qﬁboq%gn rﬁ%ﬁﬂ@er&ﬁ it Delat 85l o5eg0! ecul e

and/ or the g g via |1 nkers. Linkers can be
cat egor i zedtafagheg 31 %ﬂ'?%ﬂ'?ﬁ*ﬁy@mdméraﬁ'é%%ﬁbﬁ@"e sheraptariags] vesisspr@ioBl abi | e
l'i nkers, ené’dﬁ@@nﬁh&%%ﬁﬂf@sb tHak @1BSlesStUeM1.89r hidukeTiGsstitatt @Wﬁlleﬁﬁelcl eaved by

pept i dases Cl. eav n nh nvention
preferred. SHER c@F@SWSB? qer I:"‘?{E%‘?“Zé% %d'g% % '%ac\?ggarqgg%f l\@ Q’tgtl éons pr esent

i n the cel | mbmrthanis.r ommentonjigatep aentirend targeting agentsy weke b @rﬁﬁﬂgenw r onnment

and t hat haé/rﬁnb&ﬂ?eéjfﬁésf bé@ﬁFa@leﬂ?édf@(aﬁssQ@atkh%or@fér'lg; dr &, eapdies@m gkeavage. Low

pHs such as pH of as they exist in certain intracellular departrrents
will cleave acid | ab| I e I i nkers, while photolabile Ilinkers can be cl eaved
by, e.g., infrared |ight. Hovvever, | inkers that are cl eaved by/under

physi ol ogi cal conditions present in the nagjority of cells are preferred and
are referred to herein as physiologically cleavable |inkers, Accordingly,
disulfide linkers are being preferred in many enbodi nents of the invention.
These linkers are cleavable through disulfide exchange, which can occur
under physiol ogi cal conditions. Preferred heterobifunctional disulfide

|l i nkers include, but are not limted to, Nsuccinim dyl
3-(2-pyridyldithio)propionate (SPDP) (see, e.g., Carlsson et al.(1978)),



- 21 - "identity" is well known to skilled artisans (Carillo, H & Lipton,
D., SIAM JApplied Math 48:1073 (1988)). Wiether any particular nucleic acid
nol ecule is at | east 50% 60% 70% 75% 80% 85% 90% 95% 96% 97% 98%
or 99% identical to, for instance, the nBT062 nucleic acid sequence, or a
part thereof, can be determ ned conventionally using known conputer
prograns such as DNAsis software (Hitachi Software, San Bruno, Calif.) for
initial sequence alignnment followed bysESEE version 3.0 DNA/ protein
sequence software (cabot@rog. mbb.sfu.ca) for multiple sequence alignments.
Whet her the am no acid sequence is at |east 50% 60% 70% 75% 80% 85%
90% 95% 9BSsthaT%P, l9B%bha2.9 %8Rs thae A3 iead thern2 2fleas thansd hiirsethaEd0) IBSINO. 1 or

SEQ I D NO 2ipaRbr sbobed $ ark RRESRY, wfﬁl@ﬂn@@o@&m@t@s@&qp@%\twumal ! y usi ng

known conput er ns. such t rogr.am nce
PRGN
Resear ch PaorknoréﬁﬁnS@(ewmrdjfauﬁea Meledials end Mtheds).53711) . BESTFI T uses the

| ocal honol ogy al gorithmof Smth and Waterman, Advances in Applied

Mat hemati cs 2:482-489 (1981), to find the best segnent of honpl ogy between
two sequences. U”Yhun‘\ﬂﬁé\ﬁ“”ﬁ’gieﬁﬁ‘ab&lﬁ%P%useésﬁﬁseBE@Pﬁie?C@TbW%fiﬁgr sequence
al i gnment pﬂ?@@h@@dﬁsﬁla@@b;ﬁbé’ﬂhﬂ&hé{@ebmoran RAtigehic dbtamisegthercots used f or

i nstance, @ el'ea‘%/ bln Sc;% §%rreggufgr %ﬂ%ﬁan‘ﬁaﬁ%?%ﬁn@ﬁ&%@ghéﬁ eé ][ébge present

i nvention, er cént a Identity is
cal cul at ed Zﬁpé} "Ehiﬁeapptﬂaph IISéﬁ‘@nwg@ﬁfuswﬁ@im@fvéﬁh@ﬁ@g‘nrﬁsuféﬁféfaéo%f@?‘ﬂ"%? Yam no acid
sequence anghptdlathedAimy bMhd1AABORONN SHtibdtikst-Ere®d heleltearé Rbialed nUNber  of

nucl eoti des i %he reference sequence are all owed. IL in the context
of the pr es@ﬁ'g Hvention, reference is made to a certain sequence identity
with a conbination of residues of a particular sequence, this sequence

Identity relateg, fo én%dﬁém %fetﬁfbétflnbQﬁtlb‘b@yslquﬁsgurﬁ:QﬁﬁéJtéaqgrm The basic

anti body nolecule I1s a unctiohal “structure wherein the variable regions
bi nd ant i geROYaRItEE O ATy BipEnaHESHg ModeratedniempBaiopirensitesabp;s0 A’a{?ltl gen
i ndependent aboesSEoniaemalizEiien tfentodg | pasSesrnalizagont dobstititesgboliig?)1%4 ©hp |1 gE, |1 gG

and 1gM ar S 3&%}1:%5‘?1 rﬂgrnalggtlowl?te %Fs%ﬁ.lb%t%g' F@?“;’C %ﬁe%r%ﬁgfemy be

further divi asses (1so or ‘exa the 19gG
cl ass has femiodingot hetasgetingamtibgdy hw@io Chyde forleg@tal&éﬁépqd@@@ i ch are

delt er hm ned M’BIEﬂeBiBQn§L a@i 1ﬁﬁ92|n13r:351|v|8§b1@ L@‘M@# |5‘F¢510|?1L9|tﬂ<‘£|} ?—iﬁt;iaﬂlelgwr C![ astsﬁs
only hunman n ar e cti ctivate the
conpl enent %ggt @?‘H”%Wﬁ“ F‘@g %b‘?ﬁﬁ%g t?dekﬁnymd‘ ﬁjc{z %‘ﬁ'ﬁ gen

bi ndi ng si tepteen téis caBal/ogesedmave bdentdeposgensitiethe Dﬁﬁgrﬁﬁm§cmﬂamﬂln@ regi on may
conf er Seg%ﬂWroérbﬁ@g@ ldnﬁfelﬁﬂié&é}?eﬁplj{ QitstcRerditr Qbgal b@wsod t to bind with

the antigen I sotypes can bindto Fe receptors on cells
such as norﬁi@&ftsé@”e‘%orb%‘?qeﬁ‘barnﬂ ?@@7&*??‘%9”“?%?%‘?}9““&&?“0%?&%%4 the cells to
rel ease Cyteﬁhﬂeﬁﬁﬁg hybididnes eang isinst yocegmaymahsmemtmmateet the tpatingnt

resulting in.lo S e I dlfferent
1 gG i sotype agtl%y%g?sn%ot E}@E F%I?gfnﬂlner ent ge)égéreééﬂgsgéa dels%BI When H?ﬁ%u

surface gl yeoogral temsesgel iniegliangtne oameef 4 @egiﬁ?)@fﬁ*’@ﬁﬁw W"ﬁ?ﬂifdé\x’fb *@ssed most | y
on | eucocytigs,: té@&b%gbﬂlgog} ¥GEH4ChETURS ta?éé?m glhiivdes thiehRabdhaenis! asses

e D b e R St has 8 Btibe SRSl o Rtk B @, Peadting ! b oot o el e,

| gG4 di spl aptimuag s saktk &e “Haisedonig. spdemfiepantbodulﬂaas mebpatitids @rgelintt er medi at e

bi nder of Ff r I 1 anti bod
dependent cg?@dw%@%g?g‘td@;?Eé%ctgrclt%mﬁg%tgby %%Wt%ket%\c{)ﬁg@p%nﬁ%oﬁ FcyRIIX\

| gA is al dithdhgebare B?%%P”@faémq wlibodyi K¥pendn 819 PR EPESHEcept or .
Furt her Im)r énveh@fAtherdinaloes ssaliy amaskls@bmllﬁed:mm}the[Eamttafgemtanﬁ!ﬁbdﬁhd weak or
no conpl ement, de t Ot.0x t t he present

i nventi on, SI_]%(‘E%S %@qg%%r%egx%a#tig Qdyy ltr; ymg%atgj« {ta]"d%ﬁrégﬁm (?cﬁhag he. i at ed
targeting @Indh@ﬁa@mftﬁltﬁwcaéw tif, mi§®$%%<f @féhq mesanbioYsngen. WTF@WWI | on LSECs
(liver si nlﬂ&@étﬂ@'an@db‘é%@%ldlt@ho 6&hdtSdg “sBRCIEYWRBK aé REREREH kH mg bdu- FCRy1-111
on Kupffer cells (macrophages) and no interaction with FcRylll on hepatic
NK cells. Certain nutations that further reduce any CDC are al so part of
the present invention. For exanple g4 residues at positions 327, 330 and
331 were shown to reduce ADCC (anti body dependent cellul ar cytotoxicity)
and CDC (Anour, 1999; Shields, 2001). One of nore nutations that stabilize
the anti body are also part of the present invention ( also referred to
herein as "stabilizing nutations”). Those nutations include in particular,

| euci ne-to-glutam c acid nmutations in the CH2 region of 1g&4 and
serine-to-proline exchanges in the 1g&4 hinge core. These nutations
decrease, in certain enbodinents of the invention, the anmount of



If an ABR or another targeting antibody region is said to be "of a certain
anti body", e.g., a human or non-human anti body, this neans in the context
of the present invention that the ABRis either identical to a
correspondi ng naturally occurring ABR or is based thereon. An ABR i s based
on a naturally occurring ABRif it has the binding specificity of the
naturally occurring ABR However, such an ABR may conprise, e.g., point

mut ati ons, additions, deletions or posistransl ational nodification - 24 -
such as glycosylation. Such an ABR may in particular have nore than 70%
nore than 80% nore than 90% preferably nore than 95% nore than 98% or
more t han 98sWhseerpeasess GG pit ip bei“setectiveefos axiriiias s medne theathgreds Py

occurring A@Balﬂcant seiecﬂvh@(i@geﬁtﬁl@lié‘ﬁ affi ﬁfygﬁ&drdw:@faa%o&w&%'ﬂé Sehpagensithsuch as a

targeting a na ate co r|S|ngthe
sane, in thgbé%n'f%ﬁtﬂvec??"sb ﬂ’é {3"8%%0 [hﬁ\?é?{?ﬁmgﬁmwﬁ%ﬂégg@ﬂ@ﬁ% P§P°Fhe vari ance
associ at ed GP138, odviseravi tmgn;ttbtberdaehgened\dV@saﬂlde dfects & algivavreyeranmgnid t h t he
targeting asa%@Lbstalnﬂaw@émwor%vapmom@@&@eteﬁmémeom ention, the desired
result is obtained by sinple binding to the target. This is, for exanple,
the case in enbodinents in which a certain targeting agent provi des a

shiel d agai nst sudsietuesdlotiimtirgegng hiclwenest accoiding fotie geaenitinyerdbna t ar geti ng
e g Bl BAdE N BRAERRE orsBa lom nfh ArkiNEaBL I BARNCE 27 of U GCOM UGt @

conpri sing sal cacy of said
i munocon] uRfRtidc @g&vmmoiacw%rr&ma&ﬁm g@wngmwmrowfwlqhmm@mﬁm ses an
effector ai m@emﬁuoq@sgde@mhéwtowmpe@&i dr6nitRB evRfdsainpagtliaGuiie growth of a

tunor can be deter t he d ree of ressi of 4 t unor

conpri si ng CRIFEY @pﬁgsgﬁ%ﬁ ??Q‘E;%Wc’gﬁ rﬁcﬁ'gﬁsca grt? 8&8nj ugat e may
di spl ay a hérghesrad maltc@es wchtasA@ﬁrf@) oelegleslthat hawg, a eativalidawplocular r est t unor
growt h songfd; dgEFﬁ%}lﬁNarstBeMe'rm@fdﬁé&MkDQUIL\p;S?Bﬁ}%fe dchitids iMbiddR, BPRex@fbilecacy that

hardly excee ficacy of the control | ow vari an?e in the efficacy
of an” i nmurfGEBH] tERIEe- 5h°5teﬁ'é° FHiR Pavgaif er SRR Stefgato $H7E ?Wﬂ‘ﬂ%conj ugat e
and/ or t ar getivilpgovagithe targes meletulase By, en@ﬁ@fn@le\emhﬂesdemfalceﬁhmeghﬂ t

consi stent| i pg is to
cal cul ate t%cauﬂlgmg\?%nggrvg#lﬁgﬂ%OWEQ%XE{LE%Q@%QQQ c%m@e%ﬁw% h arrested
by an i mmrﬁﬁ@%@i’ﬁ&@’é% oIS Nen-pigding Reteina pis theapydiansfgrmegdnie qucﬁ@ t argeting

variation m@%&ah&%&h%&mé bdrYe sﬁd@&ﬁéwd&ls;@gedtb@mt:uarmgétogucaaﬁ unmor to
reach a pr t he redeterm ned

rmned yo
vol ume is CCﬁZg@ ?‘%ét’ S%%&W%W%W OS?WH‘OB ‘?ﬂ%Ft@r Qﬂ‘ag“&?%“re Dachi ng sai d
predet er mi rféctemarsmbéi dt swetssimlotbips. cone 12880 i Agptizar kinb olmontimeusegiabulimt e. Af t er
such tine h%et%%f&ﬁfe@%r@ JRGk o I%o@'ﬂﬁ’yQn@%cl@&@fﬁ%ﬁéﬂﬁl@@Nﬂ@ﬁﬂN@ﬁ these

times (TOin'thé group of subjects (e.g m ce or another suitable
nodel di spl*4YANAgseRthifol eitee FWhab‘FWPS‘Oqu'émcaﬂ*?:"ﬂﬂVﬁE L%"C%HS a9 s then

correl at ed compbdee obbsiegly pblymptdaaide with 16t 1S0leetacfretihesglieup show ng t he
| east effi | 5SQCI I rs that need
t he | east Cn?h%}ﬁg %?%e%fq'%éaq%] S;EFI&&HE %ﬁ% nsf}j %gl &19[%&1‘#9 (W"ﬁé}d%t H’gﬁ t he ot her
hand, the dighjafmity antl seefiely diss. f§h@wmﬁ5 %‘ﬁéﬁ Hicph®89). ertificied@pter'® t ar geting

and t hus bebdptonsses bathesk rwmlkaea umme&@aémampeﬁﬁtb@dye (ATsody hBy@e 6iES) to reach

- 26 - d det d fl ti t f
e pr edet U ECRT0T HEe BECOY e SRERerTEr rier) P RPRE R RGET Ne
VARI ATl ON & srealiTsimple/plateixs &r@0may be composed opa trfasr-redigl bmﬁlnjmsmam thet he
targeting ‘é@éf‘ogﬂtsdggﬁ%gfﬁhé Q% mgrb%ﬁraﬁg of %gﬁtA {wambwaa@/au@usi ey esent

invention is 0% | ess than 140% ss than 130% | ess than
120% | ess MARsHeS Dojoy Pindiggrenedies s01eh o Mess MmHERIIGRYNS. PES&e t han 80% | ess

t han 70% Iseﬁssarﬁlblqlmnﬁa@% haingl seB@edulia weightKftemnd okevediag tioiDa sardbodiistent s even
| ess than I bout 10% and
about - 15000 HPAFLENERER Sl BERBhA B BRI RS B BERPR1 006 and
about 80% dawb@dlm@%t%@taﬁsé’@tentﬁ@%%&%@s%i@%afwbﬁé%@ﬁ 60% about 10% and
about 50% The honobgenity of targeting (also referred to herein as

t he honogenity of binding to a particular antigen) can be al so quantified
by ot her neans such as determning the tunor growh delay. Al so, as the
person skilled in the art will readily understand tunor volunme of a certain
size is only one paraneter on which basis targeting variation may be
determ ned. Depending on the desired result, other parameters include tine
(for, e.g., neasuring tunor growth delay) or % of binding may be enpl oyed.
The person skilled in the art can readily determ ne such other paraneters.
nBT062 (see also FIG 'l) is a nurine human chinmeric 1g& rnAb a chinerized
version of 13-84. This chinerized version of 8-84 was created to reduce the
HAMA (Human Anti - Mouse Antibody) response, while nmaintaining the



The ami no acid sequence for both, the heavy and the |ight chains has been
predicted fromthe translation of the nucleotide sequence for nBT062. The
am no aci d sequences predicted for the heavy chain and |light chain are
presented in Table 1. Predicted variable regions are bol ded, predicted CDRs
are underl i ned. Table 1. Predicted Ami no Acid Sequence for nBT062
nBT062 heavy chain predicted sequence (HECI 1D IN1O:1): SCKATGYTFS

TADI SSNTVQ SSASTKGPSV GVHTFPAVLQ ESKYGRPCPS EDPEVOQFNWY  YKCKVSNKGL
VKGFYPSDI A EGNVFSCSVM  NYW EW/KQR PCGHGLEW GE MQLSSLTSED SAVYYCARRD
FPLAPCSRST SESTAALGCL SSGLYSLSSV VTVPSSSLGI CPAPEFLGGP SVFLFPPKPK
VDGVEVHNAK TKPREEJRRS!® SSIEKT SKorAKEGORREPER: N EVEENGSRE NNVIEPT PPVL

HEAL HNHYTQK Gk @laBle0an andiR3gudinéi@bthd &l atthoheh iSa fafyeBh PRt M pakich® /g and m ght
be present due to inc I (Fte cli ppi to a c%réyal n, ext ent and;rl not pgrt
of SEQ I D NGHOHS nheehis o RS ERaT et apRPa. SatBv e SETD o 2)
1D QMTQSTSS etf&@ASbrEikhle, |aBQBAEEH MMhoiet MR (XOKIPd €GBl WEL LdnYuous cell cycle

arrest on the target cell or cells. Effector molecules according to the present invention

include molecules that can exert desired effects in a target cell and include, but are not

limited to, toxins, drugs, in particular low molecular weight cytotoxic drugs, radionuclides,

hiological response modifiers, pore-forming agents, ribonucleases, proteins of apoptotic

signaling cascades with apoptosis-inducing activities, cytotoxic enzymes, prodrug

activating enzymes, antisense oligonucleotides, antibodies or cytokines as well as

functional derivatives or analogues/fragments thereof. Toxins may include bacterial

toxins, such as, but not limited to, Diphtheria toxin or Exotoxin A, plant toxins, such as

but not limited to, Ricin. Proteins of apoptofic sighaling cascades with apoptosis-inducing

activities, include, but are not limited to, Granzyme B, Granzyme A, Caspase-3,

Caspase-7, Caspase-8, Caspase-9, truncated Bid (IBid), Bax and Bak.

In a preferred embodiment, the effector increases internal effector delivery of the
immunoconjugate, in particular when the natural form of the antibody on which the
targeting antibody of the immunoconjugate is based is poorly internalizable. In another
preferred embodiment the effector is, in its native form, non-selective. In certain
embodiments the effector has high non-selective toxicity, including systemic toxicity,
when in its native form. The "native form” of an effector molecule of the present
invention is an effector molecule before being attached to the targeting agent to form an
immunoconjugate. In another preferred embodiment, the non-selective toxicity of the
effector molecule is substantially eliminated upon conjugation to the targeting agent. In
another preferred embodiment, the effector molecule causes, upon reaching the target
cell, death or continuous cell cycle arrest in the target cell. A drug-effector molecule
according to the present invention includes, but is not limited to, a drug including, for
example, small highly cytotoxic drugs that act as inhibitors of tubulin polymerization such
as maytansinoids, dolastatins, auristatin and crytophycin; DNA atkylating agents iike CC-
1065 analogues or derivatives (United States Patents 5,475,092; 5,585,499; 6,716,821)
and duocarmycin; enediyne antibiotics such as calicheamicin and esperamicin; and
potent faxoid (taxane) drugs (Payne, 2003). Maytansinoids and calicheamicins are
particularly preferred. An effector maytansinoid includes maytansinoids of any origin,
including, but not limited to synthetic maytansinol and maytansinol analogue and



51TSTLQSGVPS RFSGSGSGTD YSLTI SNLEP EDI GTYYCQQ YSKLPRTFGG 101GTKLEI KRTV
AAPSVFI FPP SDEQLKSGTA SVWCLLNNFY PREAKVQAKYV 151DNALQSGNSQ ESVTEQDSKD
STYSLSSTLT LSKADYEKHK VYACEVTHQG 201LSSPVTKSFN RGEC - 27 - Table 2. shows
a conparision of the general CDR definitions of Krabat and Chothia and the
predi cted CDRs for BT062 Kabat CDR definitionnBT062 Light chai nCDR1:

resi dues 24-34 CDR2: residues 50-56 CDR3: residues 89-97 Heavy chai n CDRL:
resi dues 31-35 CDR2: residues 50-56 _45-

derivative.  Doxorubicih, daunomycin, methotrexate, vinblastine, neocarzinostatin,
macromycin, trenimon and a-amanitin are some other effector molecules within the
scope of the present invention. Also within the scope of the present invention are
antisense DNA molecules as effector molecules. When the name of, for example, a
specific drug or class of drugs is combined herein with the term “effector” or “effector
molecule,” reference is made to an effector of an immunoconjugate according to the
present invention that is based on the spacified drug or class of drugs.

Maytansine is a natural product originally derived from the Ethiopian shrub
Maytenus serrata (Remillard, 1975; United States Patent 3,896,111). This drug inhibits
tubulin polymerization, resulting in mitotic block and cell death (Remillard, 1975;
Bhattacharyya, 1977; Kupchan, 1978). The cytotoxicity of maytansine is 200-1000-fold
higher than that of anti-cancer drugs in clinical use that affect tubulin polymerization,
such as Vinca alkaloids or taxol. However, clinical trials of maytansine indicated that it
lacked a therapeutic window due to its high systemic toxicity. Maytansine and
maytansinoids are highly cyltotoxic but their clinical use in cancer therapy has been
greatly limited by their severe systemic side-effects primarily attributed to their poor
selectivity for tumors. Clinical trials with maytansine showed serious adverse effects on
the central nervous system and gastrointestinal system.

Maytansinoids have also been isolated from other plants including seed tissue of
Trewia nudiflora (United States Patent 4,418,064)

Certain microbes also produce maytansinoids, such as maytansinol and C-3
maytansinol esters (United States Patent 4,151,042).

The present invention is directed to maytansinoids of any origin, including
synthetic maytansinol and maytansinol analogues which are disclosed, for example, in
United Siates Patents 4,137,230: 4,248,870; 4,256,746, 4,260,608; 4,265,814,
4,294,757, 4,307,016; 4,308,268, 4,308,269; 4,309,428, 4,313,046, 4,315,929;
4,317,821, 4,322,348; 4,331,598, 4,361,650, 4,362,663, 4,364,866, 4,371,533,
4,424,219 and 4,151,042,

In a preferred embodiment, the maytansinoid is a thiol-containing maytansinoid
and is more preferably produced according to the processes disclosed in United States
Patent 6,333,410 to Chari et al or in Chari et al.(Chari, 1992).

DM-1  (N*-deacetyl-N*(3-mercapto-1-oxopropyl}-maytansine) is a preferred
effector molecule in the context of the present invention. DM1 is 3- to 10-fold more
cytotoxic than maytansine, and has been converted into a pro-drug by linking it via
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disulfide bond(s) to a monoclonal antibody directed towards a tumor-associated antigen.
Certain of these conjugates (sometimes calied “tumor activated prodrugs” (TAPs)) are
not cytotoxic in the biood compartment, since they are activated upon associating with a
target cells and internalized, thereby releasing the drug (Blattler, 2001). Several
antibody-DM1 conjugates have been developed (Payne, 2003), and been evaluated in
clinical frials. For example, huC242-DM1 treatment in colorectal cancer patients was
well tolerated, did not induce any detectable immune response, and had a long
circulation time (Tolcher, 2003).

Other particularly preferred maytansinoids comprise a side chain that contains a
sterically hindered thiol bond such as, but not limited to, maytansinoids NZ-deacetyl- N?-
(4-mercapto-1-oxopentyl)-maytansine, also referred to as "DM3," and N?-deacetyl- N*-
(4-methyl-4-mercapto-1-oxopentyl)-maytansine, also referred to as “DM4.” The
synthesis of DM4 is shown in FIGS, 3 and 4 and is described elsewhere herein. DM4
differs from DM1 and DM3 in that it bears methyl groups at its aC. This results in a
sterical hindrance when DM4 is attached via a linker in particutar, but not limited to, a
linker comprising a disulfide bond, to a targeting agent such as nBT062. A wide variety
of maytansinoids bearing a sterically hindered thiol group (possessing one or two
substituents, in particular alkyls substituents, such as the methyl substituents of DM4)
are disclosed U.S. Patent Publication 2004/0235840, published Nov, 25, 2004, which is
incorporated herein in its entirety by reference. As reported by Goldmahker et al. in U.S.
Patent Publciation 2008/0233814, such a hindrance induces alkylation (e.g.,
methylation) of the free drug, once the drug is released at its {arget. The afkylation may
increase the stability of the drug allowing for the so-called bystander effect.  However,
as the person skilled in the art will appreciate, other effector molecules comprising
substitutents such as alkyl groups at positions that result in a sterical hindrance when
the effector is aftached to a targeting agent via a linker are part of the present invention.
Preferably this hindrance induces a chemical modification such as alkylation of the free
drug to increase its overall stability, which allows the drug to not only induce cell death or
continuous cell cycle arrest in CD138 expressing tumor cells but, optionally, also to
affect auxillary cells that, e.g., support or protect the tumor from drugs, in particular cells
of the tumor stroma and the tumor vasculature and which generally do not express
CD138 to diminish or lose their supporting or protecting function.
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5,705,508, United States Patent 5,703,247 and United States Patent 5,367,086. As the

person skilled in the art will appreciate, PEGylated taxanes such as the ones described

in United States Patent 6,596,757 are also within the scope of the present invention.

Calicheamicin effecior molecules according 1o the present invention include

gamma 11, N-acetyl calicheamicin and other derivatives of calicheamicin. Calicheamicin

binds in a sequence-specific manner to the minor groove of DNA, undergoes

rearrangement and exposes free radicals, leading to breakage of double-stranded DNA,

resulting in cell apoptosis and death. One example of a calicheamicin effector molecule

that can be used in the context of the present invention is described in United States

Patent 5,053,394,

An immunoconjugate according to the present invention comprises at least one
targeting agent, in particular targeting antibody, such as an engineered targeting
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antibody, and one effector molecule. The immunoconjugate might comprise further
molecules for example for stabilization. For immunoconjugates, the term "conjugate” is
generally used to define the operative association of the targeting agent with one or
more effector molecules and is not intended to refer salely to any type of operative
association, and is particularly not limited to chemical "conjugation”. So long as the
targeting agent is able o bind to the target site and the attached effector functions
sufficiently as intended, particularly when delivered to the target site, any mode of
aftachment will be suitable. The conjugation methods according to the present invention
include, but are not limited to, direct attachment of the effector molecule to the targeting
antibody, with or without pricr modification of the effector molecule andfor the targeting
antibody or attachment via linkers. Linkers can be categorized functionally into, for
example, acid labile, photolabile iinkers, enzyme cleavable linkers, such as linkers that
can be cleaved by peptidases. Cleavable linkers are, in many embodiments of the
invention preferred. Such cleavable linkers can be cleaved under conditions present in
the cellular environment, in particular, an infraceliular environment and that have no
detrimental effect on the drug released upon cleavage. Low pHs suchas pHof 4 to 5 as
they exist in cerfain intracellular departments will cleave acid labile linkers, while
photolabile linkers can be cleaved by, e.g., infrared light. However, linkers that are
cleaved by/under physiological conditions present in the majority of cells are preferred
and are referred to herein as physiologically cleavable linkers. Accordingly, disulfide
linkers are being preferred in many embodiments of the invention. These linkers are
cleavable through disulfide exchange, which can occur under physiological conditions.
Preferred heterobifunctional disulfide linkers include, but are not limited to, N-
succinimidyl 3-(2-pyridyldithio)propionate (SPDP) (see, e.g., Carlsson et al.(1978)}, N-
succinimidyl 4-(2-pyridyldithio)butanoate (SPDB) (see, e.g., U.S. Pat. No. 4,563,304}, N-
succinimidyl 4-(2-pyridyldithio)pentanoate (SPP) (see, e.g., CAS Registry number
341498-08-6), N-succinimidyl 4-(N-maleimidomethyijcyciohexane-1-carboxylate (SMCC)
(see, e.g., Yoshitake et al., (1979)), and N-succinimidyf 4-methyl-4-[2-(5-nitro-pyridyi)-
dithio]pentanoate (SMNP) (see, e.g., U.S. Pat. No. 4,563,304). The most preferred
linker molecules for use in the inventive composition are SPP, SMCC, and SPDB.

Other suitable finkers may include "non-cleavable” bonds, such as, but not
limited to Sulfosuccinimidyl maleimidomethyl cyclohexane carboxylate (SMCC), which is
a heterobifunctional linker capable of linking compounds with SH-containing compounds.
Bifunctional and heterobifunctional linker molecules, such as carbohydrate-directed
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weeks. Alte i a high init 0Se, T8 be, f ol d_ by a bi weekly

mai nt enanceg‘%ﬁi)e}égﬁggﬁa?s tg%lﬁ‘i?'li ﬂﬁ@“r%%\% fsnBtPﬁ V\gﬁéergﬂex%a&%ns may be
usef ul . Theinpgwolipddéshapfatichi: $8254i3@r(a%1) itesfirgldisd bapt sagmietiar seméiggyk nown

techni ques gl ASR8¥%squekisage may vary depending on whether they are

adm ni stered for preventr ve or therapeutic purposes, the course of any
previ ous therapy, the patient's clinical history and response to the
targeting agent Mimanismg ONASYAESEE, 8EATEIMr dinsdiie tequenaf alifimera plogradi ng

physi ci an. . t ko treated
as follows, to de eﬁmlp ﬁu’“ﬁﬁé@%&% ﬂQ@%OQgEE&c%QBng@ éﬁ% génméaggﬁ Claﬁg’a r%f%ﬂehée exanple is
not int endequ@meramqrdlﬁwe “F?rFé%S@ﬁ't'”Y%V@hfhemﬁfqmﬁt%ﬁ?feﬁﬁtrﬁﬂéﬁ thalih®l a skil |l ed

artisan Co%éﬂcdn%@dlof Merﬁﬂ}r@&éﬂd@@edﬁv@ﬁﬁhelﬁﬂﬂ?@#@@ﬁdﬂﬂeﬁéﬁ@ﬁeﬁc@ﬂ@!el&%@@ﬁ based
systens that are

e.of the prese ventjon ot her

treat ment rag % @C\!\%\?‘HUSWG@BE f@?%%stﬁhq Y Oh'rnrtor}’g et ef&?@fﬁ’m it g di seases
such as MM nucleotides Duthe tedererdve ss@lepce arealleygor essi on of CD138 on patient MM
cells on via the blood stream accessible cells, the specificity of nBT062
and the stabili tfy of BT062 in the bl oodstream BT062 renove the systemc
toxicity of DVt 'alRd"SFBIRTE edesspipention tserewrcistreistio fre"fel i very of the
DV4- ef f ect weqa@icewhag jth aéﬁlﬁﬂmﬁutrsh bErbéigesef a dasage sealenaBFiG2qiancbenef i ce,

itive, n n- tunor cell s agai nst 3T062

hield I.
E)ionzli Ing of ??P&@ég'égr%‘ tﬂgﬁ ?a te'gﬁtpuesfggf et i on, while the

i mmunoconj ugat es of this-i nventr on provide a neans for the effective

adnmi ni stration %eroggec ﬁr‘nt)@ogytnqrrecm'.@sﬁmea&nga s@r‘ﬁ!:thre%htefeﬁw M@@rrebrehe ef f ect or

nol ecul es can be rel ease romthe 1 nmunoconjugates, This targeted delivery
and r el easdegPHhinbantigensvijisitis reRAning GRSRAETS0IONE MaY Blick2RRt of mul tipl e
nyel orr:a f andepbhdEnt eEsdhesy. Teh@EDL dasapy amebdaied slg/s0g0m g B1bgs arrougmdeh

i nconpl ete urt her

descri bed Jrg%t?@@‘%c t?eo t% ﬁtantfr %‘i 75w ]Engsep&a%g%%g, tQ\/\E'prfehQIO'rd %dsig fered by way
of |IIustrat|on and are not intended to Irnrt the invention in any manner.
Standard techni ques well known in the art or the techniques specifically
descri bed below are utilized. Materials and Methods Chineric Antibody
Construction (cB-B4: nBT062) 8-B41 Mirine anti body B-34 as previously
characterized (Wijdenes et al., Br J Haematol., 94 (1996), 318) was used
in these experinents.



Cl oni ng and expression of 8-84 and c6-84 / n8 T062 St andard

reconbi nant DNA techni ques were perfornmed as described in detail in text
books, for exanple in J. Sanbrook; Mol ecular Coning, A Laboratory Mnual;
2nd Ed. (1989), Cold Spring Harbor Laboratory Press, USA, or as recomended
by the manufacturer's instruction in the cases when kits were used,

PCR-cl oni ng and nodi fication of the nouse vari abl e regi ons have been
conduct ed using standard PCR net hodol ogy. Priners indicated in the
respective results section have been used. Expression of c¢8-84 / nBT062
Exponentially growing COS cells, cultured in DVEM suppl enented with 10%
FCS, 580 pg/sabcldssed isotynesieror 8Gmpiw the gt clasriiag Fdur iseiyeasdnaBC:iyp G

strept onyc' ngc\z@@éﬁaﬁc}a@éa %ﬂ:cPXre%béHﬁlhéH S %s@ﬂde@&m ot he9&Lon and washed
in PBS. | S were resuspended in S to_a final g?r@ ntrati n of 1x107

cells/m. 76@”@? agofrgsases Py D%%Hg%ﬁg%ég%%ﬂé oy o.L TG Pl ser
cuvett e and aniivesdhavednipldnestyysemd Vidalp tree donghnt regiicans o exfporestse amiigerect or DNA

(20 D9 each ind 30 @b ahRACMER I8 Thnstd Bl B RGiEARA @A at 1900 V.

25 pF using ser ans re cultured in DVEM
suppl enent eéeQW"ETﬁa' flodsiapmue grriseye Which ?‘@E’S#B@’“%ﬂ@’ g AMigen-- gl ut ami ne, 50
Units/m penicillin and 50 pg/m streptonycin for 72 h before

ant i body- cont & ek LSRLLULR oBURSERLANS ENE oS8 pes BD! Ur e LI A

to neasure expression feve ["at és were
coat ed wi t h cgiE@ngINKadells) theteby eftivating tegyefis togeeaseamiokingsu Ribfarengetepes i body

diluted in Iﬁ%a(sé}@cnvafé%abﬁ%as reEJ] Jomaesmﬁmﬁﬂawa@sn i pRgouatth 200 -
33 - pllmellr%?hln buffer % \QF %8 V\F wer e blofcked W th
0.2% BSA, 0! f?%yﬁeﬁ B 8\f &gt d59676e "%@repfl‘g%‘f? culture
super nat ant sur@na@&nmrﬂgmtbr&or@agncelmw@perfstnoldync(axmbatmonﬂyan 37C for one

hour). The @Eou < tF\é@i gﬁ&pﬁolttﬁn ér%@d&ﬁ i tM@é l?l'ai% Qég:g{n%fed F@\ﬁilor e

detection o 2oa ant 1 - hunan chain
per oxi dase 4&»&%‘%’* (OBisel ?']dd:&tiﬁ“ﬂ Clte) d’é{h*th?Gh@ﬁ%@dfig%%ﬁ'%ff*won@m ure
super nat ant g variety of e ¢Bsst4 oamleg@dyprmm pyc4 Giswsl hiddMeskpemndngamt s of

transt or r’red C\%&Iar l§8@43 an ﬁem%ﬁtag n%létootf F[lr eﬁ%;(éﬁ%&ﬁ 'ljnrr%iaf)ve'ﬁ{%\ﬁmtevg | erce,

Rockf or d, act TENUT e
bi ndi ng andn@éﬁﬁ@t(mtibew deperaignimatilly siistowititybiand dpep not bindlotheyRIA 8t 84 and

cB-84 to CDika&mNa Glﬁéfai% Hwéa;u&hdb@oﬁmm%I.dan@ar(.ﬁms.w@ebptfr ance) sCD138
kit accordi turer's recomendat %%@(éerl ng t he changes

fescrt peu’ i BimiradaPT Beuaas PufveRng: 6 R Ao Han & e &R hee: s
Hybri doma 8edi3dleroeit lispenaere cygotoxitity ADIAC P Mabe sawbakt ofsthel;gewmem@nagemml di kit

s s iy L e L b AT
5-84 CDNA USPHESTHATRREIOONART R U SRC8 MEFIREEIRh RSO AR CHASMOS 1 and
synthesi s kivkaK ifletz@0dnn@thtFRRYIMTROK KasHat E6E (BadpsPa@RPhnd no interaction with
FcRylll on hepatic NK cells. Certain mutations that further reduce any CDC are also
part of the present invention. For example gG4 residues at positions 327, 330 and 331
were shown to reduce ADCC (antibody dependent cellufar cytotoxicity) and CDC
(Amour, 1999; Shields, 2001). One of more mutations that stabilize the antibody are
also part of the present invention { also referred o herein as "stabilizing mutations™).
Those mutations include in particular, leucine-to-glutamic acid mutations in the CH2
region of 19G4 and serine-to-proline exchanges in the 1gG4 hinge core. These mutations
decrease, in certain embodiments of the invention, the amount of half-molecules to less
than 10%, less than 5% and preferably less than 2% or 1%. Moreover, the in vivo half
life of so stabilized antibodies might be increased several days, including 1, 2, 3, 4 or
more than 5 days (Schuurman, 1998).



Cl oni ng of B-134 i mmunogl obulin cDNA | mmunogl obul i n heavy chain (IgH)
cDNA was anplified by PCR using the IgH primer NMHV7

(5" - ATGGCCATCAAGATGGAGTCACAGACCCAGG-3') [SEQ ID NGO 3] and the 1gGl constant
region primer MHCGL (5' - CAGTGGATAGACAGATGEECG-3') [SEQID NO4]. Simlarly,
i mmunogl obulin light chain (1gL) was anplified using the three different Iv
primers MKV2 (5' - ATGGAGACAGACACACTCCTGCTATGGGTG 3') [SEG I D NO 5], MV4

(5" - ATGAGGGCCCCTGCTCAGITTI TTGECTTCTTG:2) [ SEQ I D NG 6] and MKV9

(5" - ATGGTATCCACACCTCAGITCCTTG 3') [SEQ ID NO 7], each in conbination with
primer MKC (5' - ACTGGATGE GGGAAGATGG 3') [SEQ ID NO 81. Al anplification
products were directly Iigated vm'th the pCR2.1-TOPO vector using the - 34

- TOPO-TA cIoninﬁ k|t Invitro f Car | sbad, CA) a,ccordlngeﬁ)the
manuf acturer' s i REPTVEEP S incliding a@“‘%ﬁ"ﬁ'?‘é@o'”ﬂﬁﬁ‘%?ﬁ9’59'(‘ ¥4 t r ogen)
t ransf or med tayéting ahteaoﬂnmgaitseidsqd(}ia%:rﬂm&geﬂsod:re deentibbd urcdpscifiverietesed &fct ed on

LE-ampi ci || e Xidling8hisPh 3R, SRS G0 BUBIEES LB Pofiias Uy &t ed wi th

single white col oni'es, drown over l'asm wer e ted using the
Q Aprep Spi FRTEFIAY IR SHEk aBiatasig %qutﬁst'ﬁéawiﬂﬁﬁa@t‘%ﬁ*@d &o¢tiRgt r ucti on. cDNA
sequence deraaﬂrmsul@atarea:fharacterlzedmy@&mm|omrstaﬁew@mmi less thag 156hiessBi gDye

Term nat i on aﬁ 105 %8{) oﬁg%ﬂﬁﬁwc AL %ggrgconﬁ gﬁ) et%rlora ltsmgtpéaid targ&%ft_]er Gty,

CA). Each seq ect et was ‘seq uence I'ons®usrng the 1210
and 1233 pr ﬁa@ﬁ%a@péwwe@m @tlw@mmgn PORtartEdfi (A8) of Tase thand & kedphor et i ¢

sequence anmaysalssom tRUES, Qdts an AB! |c62RbA b BT IYssIOLHUIBS GRE than 2.1, lesd NE
conpl ete cy sequence anal ysis was repeated to

obt ai n thre 8231)\9‘8‘1@F?/O'}a}k?a%tﬂ%ﬁgﬂ'iefeé@ENAof sequence information for each

i mrunogl obul in chain. 8-84 VK DNA sequence 1st strand synthesis was
performed in three independent reactions. The PCR products generated by
usi ng priners MG anligeiKiainggegjae (U3 agiording talrevmgseneinentiorgat ealy i nt o

PCR2. 1- TOPO,¥&6 LAk tf&cd?'faqéﬁg%ﬂlb%g%r wwe%tta&gfng%n{;%%& ems:wéan n &1 ones

from each i ndependen eac uenced
directions.? Frﬁ%a'ﬁ‘fa%’@@fi ‘%’B%ﬁj@’ﬂ'@@“%ﬁ‘é‘ hHi“@'FiF%F’ %’l’“?ﬁdl'eérth? 6“t§t3'ér| | e
kappa transbindipg &gmnimmtupwafngmmﬁde@ﬁram ﬂmmmn&a@memauauch as

MOPC- 21, 5P, 1 9 Cabilly
etal ., Gene%mg%g( Ag%%‘%a%i@% ént'g%fwad/evm? %ﬁgt&c(%@ﬁl ané% dgﬁ%%l%on @%?R

product s usPHadk® &l ¢-&. Brist tadonreoiike 'ﬂ\@rv:schﬁm@'yswmel inpinglp ckadith ot her
and di f f er eght@sdids @EF\I)h@hw&bﬁatﬁqenwsﬁq@e@aywpm thafrhBe TRglRIeagauence

AR RS S T 18 Tt T R
each 1st st pdypepipleociieile. FAR tagricotsese werly céinedg @dpdin dpesdiacindlste st r and.

one light chain and part of a heavy chain and thus comprise an ABR with only one

antigen combining site. On the other hand, diabodies are small antibody fragments with

two antigen-binding regions. In the context of the present invention, however, an

antigen binding region of an targeting antibody or engineeted {argeting antibody is any

region that primarily determines the binding specificity of the targeting antibody or

engineered targeting antibody.

If an ABR or anather targeting antibody region is said to be "of a certain
antibody”, 2.9., @ human or non-human antibody, this means in the context of the
present invention that the ABR is either identical fo a corresponding naturally occurring
ABR or is based thereon. An ABR is based on a naturally occurring ABR if it has the
binding specificity of the naturally occurring ABR. However, such an ABR may
comprise, e.g., point mutations, additions, deletions or postiranstational modification



- 35 - Construction of chinmeric cB-B4 expression vectors The
construction of the chineric expression vectors entails adding a suitable
| eader sequence to VH and VK, preceded by a BanHl restriction site and a
Kozak sequence. The Kozak consensus sequence is crucial for the efficient
transl ation of a variable region sequence. It defines the correct AUG codon
fromwhich a ribosonme can commence translation, and the single nost
critical base is the adenine (or less_pfeferably, a guanine) at position
-3, upstreamof the AUG start. The | eader sequence is selected as the nost
simlar sequence in the Kabat database (Kabat at at, NH National Techni cal
| nf or mat i on sSeras gysosyledort ) SucTiae 4BRanktiin pasivylanhaye srrcoidhen 78k tieratheRe f or war d
(For) pri margg%( Hgﬁehhzfﬁ@()"/ﬁgre?éﬂﬁol St §A 5%, more than 98% or more than 99%

5' - AGAGAAGCT TGCCGCCACCATGA CTGCTCAGT TCCT -3' [SEQ I D NO 9];
restrlctlonSEWF@“FQQWHH@Wﬁmﬁﬁﬁuaﬁﬁfgkeg%ﬂﬁ@ﬁ?@”ﬁ@JA ‘bol d type).

Furthernore, the constructlon of the chineric expression vectors entails

introducing a 5 g?g‘% &, bl L0 a
nat ural Apal restrl C |0Hgéa?{wtm%6%t uo%s W t%ﬁgﬁgﬁgﬁ&migmbg th&e{ J region
of 6-84 and paﬂﬂ@#artaﬁénﬂw@%mw%ﬁwmpaﬂw thg sane i the eotvthBrinepeeerhnd Hi ndi ! !
site. The splveRRndonficaSiBslbRRS Riribscel RBRItMith fobfaininaenssi@Ciesdltf f r ame

at tachment %L Eahge\)}{%{v!thaﬁ? ?argse%%a&ei?y% cér?ai a&%o%@{éé%to‘?th%(m%ﬁt?o t 85 egi on, thus

splicing out ron _Kare enco in the
expressi on deset rasolt isblamed bxeampf@fbmrme tethe thragk Begigchcexamgeni e edsey, t he

gamma- 4 CH lirsen%@%ﬁg in wmt:m@c&fswt%@ﬂn@@g@mwdb@é sselgwa§5.;ﬁse§urss@ciuehthe B-B4 VH
sequence.: 64 VH an nal yzed to

Ganti Ty angHARHTARo B EROR O S pae O Sge B b BRBY G EIRE - Kop ak
sequences amd tl‘ieoefﬂc!at'geofmnGﬁmmor@dga&rqomwmgasaﬂ;ub?geilr@mgng ré@taxarupieon sites
whi ch woul d e%fffﬁéc dagﬁa n%ﬁ@n Lﬁa&%a@éﬁ%rﬁ&'aﬂﬂgeﬂ%é%s Phgss! on of

functi onal ole ound in the VK
sequence mpwrﬁ@%@s%ﬁwmﬁ&ei Jestrylngdumsy celistandigr arerstiethartionteti@si s via PCR
w: t hout ?:hatlg-loﬂgart ietdiinMed BEihg de@akiemeavth Eprdskibis of 2aeibi @amrising

ol i gonucl eo riners ATAGI CGGTGG 3')
[SEQ I D NO &"6‘? e LR @%M&@iﬁ%@%ﬁ%é 3) [SEQ ID
NO 11] wer eva;@e@e infelefficacrg it mewife axerpiparesitvree ssevdopemetiges with high St r at agene

(La Jolla, Efigac uﬁ&ﬁé}%ﬂ% Mbﬁ%%?kr%t Herdy @f@é&qﬁé efr&%@plaﬂhgbaitra;
chinerizati nce,

I S
D omendant A Y E SR AfiaD & B e pacoNRe St et avs FaF e der
sequences i mntumecdtipate sddbataaeiing abRet, respebvely, proeide thetdesieedsuftor t he 3-34 VH

| eader was VK %%n@q% v&a?%@&ua%fyﬁ%the hpkwgeng&%f(térgé?}gns t(].v miatem' s | eader

sequence is predicte ut“c he™ S al gorithm (Ni el sen
et al., Protagsiingygriatiqn. (ntegppntex pf tuppy grawts argeddpon '(“%BOCS%%? and g2258

(5'- CGCGI%&W@A@EW thégdfirly TWT&EQE@@'@%:BC%[&E@MB@N@ firgq ;

Restriction | te.l I i ned des ned ner PCR product
cont ai ni ng ?@'n&r@é{}? g’f'% olrgélﬁ% 1ot reﬂ% %prggf_q ¢ eOIlgon itagorﬁinndlll and BanHl
termi nal r eBrefaraiy, e pseetemmmﬁd)votm@laph@en mtblatmttgmnmwrew@regw on vector.

The forwar daR: tdEBRing %ét&hﬂ%@‘&@iﬁrﬁe% s't@a@& ihdred <@t hsduk @B sarhb fate.@ Kozak
translation jnitiation site an A | eader s The reverse

primer g225818" SYHOHFIES bﬁe%ﬁt‘?r@é‘eag‘ﬁ@rgr%pto S%&*S&h%ﬁmf’ E ?Wf‘l on site.
The resul ti 1g) ihtiaegrent of walgetd «arge@ﬂlmmetohendﬂnandajtbmlbﬁwaibl displgitnpi ction sites
of pKN10O. éléncﬁﬂ@u d’émv&(@é%ga%.#a% B 's@érﬁcara’elated td e RO ABR guous 3-34

VH | eader sequence mer sequence, was aligned

with muri nempésiadie %@Gﬁé’ﬁif@gql#ﬁ SP%”Q@Bﬁaskﬁﬁtcaﬁdﬁéargef'ﬁ%a'ﬂfbth'r'%‘%eﬂngnat ch for
the 3-34 VKadseasgted w%@m\e{ldwatl'éec{ﬁsmaattml(‘.rf) tdPSAh saieh pfeliO8iflined?14) . Thi s
L???rg Ssgguencgrl ra g;é X o(fh éga%dogm Sy S%@Ct% g;r%ﬁgt) !%%wl?r}g; tEQﬁgl%sg&%aEy ﬁl gorithm
(5" - CGATGM@TW@IB&M@A@@Q@Q@@OM@@F¢@@-F@W firseQs) tbreach 13] ;
Restriction site is underlined) were designed to generate a PCR product
contai ning VH17-1A | eader, the 6-34 VHregion, and termnal Hndl Il and
Apal restriction sites, for cloning into the p&G4D200 expressi on vector. The
forward prinmer cBBHFor introduces a Hi ndlll restriction site, a Kozak
translation initiation site and the VHL7-1A | eader sequence. The reverse
primer g22949 introduces the 5 end of the gamma4 C regi on and a natural
Apal restriction site. The resulting fragnent was cloned into the

H ndl 11/ Apal restriction sites of p&D200, resulting in vector p&GiD200cBB4.
Production of ¢884 anti body One vial of COS 7 cells was thawed and
grown in DVEM supplemented with 10% Fetal clone | serumw th antibiotics.
One week later, cells (0.7 m at 107 cells/m) were el ectroporated with



Det ection of chineric antibody A sandwi ch ELI SA was used to neasure
anti body concentrations in COS 7 supernatants. Transiently transformed COS
7 cells secreted about 6956 ng/nm anti body (data not shown). Binding
activity of cB-B4 To assay the binding activity of cB-54 in COS 7
cul ture supernatants, the D aclone 5CD138 kit has been used, a solid phase
sandwi ch ELI SA. A nonocl onal anti body specific for sCD138 has been coated
onto the wells of the mcrotiter stripsg.provided. During the first

i ncubation, sCD138 and biotinylated B-B4 (bio-B-B4) antibody are

si mul t aneousl| y incubated together with a dilution series of unlabel ed test
anti body ( Bs#dprefetermirgd yolume by calqiipsing bia tasgrtingvarietie fefthg pigdelerBnedn t hi s
assay have H@aghe 5RSUFEEh he fMEWRRY fotRuebt ai n conpetition with | ow
concentrations of unlabel ed tion of cB-B4 in COS 7 cell
cul ture supernatants were ot ﬁgk\#gg%t%&?‘gﬁﬁ *l5bt ai n suffici ent
conpetition). Results fromthis assayTmev®al that both anti bodi es have the
sanme specificity for CD138 (data not shown). Purification of cB-B4
Chineric 6-84 was purified from COS 7 cell supernatants using the Protein A
| munoPur e Pl us 'k Prefepeg peBydimadBe Bigshne Grittos ohiliR GraesaRddrIgting

r ecommendat aibodydaiha prakntSivenibh is Ié@hﬂei%wﬂemﬂhiammommmahsom%n BT062/ BB4

Pur 11 0at | o SHLl:S, T ool dbl.s B 3BAnk: 480 L8 A bhAORecel | cul ture

super nat ant Wwas activated HP
"col um couﬁbﬁféﬁp"/wifﬁﬁ ﬂ@n@@%, odpss tharl &Olfcr- é”%lﬂﬁ@ﬁaﬁm@?ﬂdmﬁ@ SACEY Sl
PBS- Buf f er Jgd,. 7Pr€1‘ef§bty0thé RPgeting Wmi@Ne bbiabaT avat 10137 a@Bmtme@% was el ut ed

with 50 mM t i rac S

L o M Sl BT AP b Dot Mo 061 DS ot SPGB
structural awidbout 7DWnatoubHi adbatege’O’, abouB80% alBl gtoun§d%at i on of CD 138

Sul fo-NHS-LC (Pierce) was used to Iabel CD138 NHS- act i vat ed bi oti ns r eact

efficiently with primary am no groups ysine residues in
buffers to form'8t B%P‘@ea'ltﬁ‘tﬂéar%%'ﬁ%léa'”#@’?”?ﬁ tBﬂ“?TﬁSV'Iaét‘hed??”B’ﬂe%f@@”d'% pI of
CD138 wer e tdagatit@s aa8gamycypn etgdoryueesiad by ¢tgersfans aehusmste(Piisrte) . The

bi ot 1 at Mol 5388 Mbia B0l SULR Ml e Bl O D PRy 50! ved

ionised concent ration
Bi ot i nyl at i \@HMeeAg eptainagize ie apy anParaagjernn V\é’dﬂh@ﬁw@)t@@ﬁéh@vwwwxﬁ ng a 12

ti WFSngggrdte@ﬁ‘ggg@ @éplehéhﬁ)é ?mﬁhleiabéﬂ@a rdsBR@eRk p&&ﬁ&aﬁs%wgtuﬁagwé@ ,reagent (50
pno 0 pno otinyla rea at e room

P enper at ur dMaRHTe CRSiErats EHEhor 2t SRRy vheMnush i Bt S0P on
reagent washe gheangdadily detgrmpmeotueh ntheiesednatarg col umms.

nBT062 (see also FIG. 1) is a2 murine human chimeric IgG4 mAb a chimerized
version of B-B4. This chimerized version of B-B4 was created to reduce the HAMA
{Human Anti-Mouse Antibody) response, while maintaining the functionality of the
antibody binding region of the B-B4 for CD138. Surprisingly it was found that this
chimeric antibody displays improved binding affinities relative to B-B4. Also surprisingly,
the chimeric antibody has been associated with homogenous targeting, which reduces
the variance in results obtained when using the antibody or immunoconjugate
comprising the same. The protocol for producing nBTO62 is specified below. Chinese
hamster ovary cells expressing nBT062 have heen deposited with the DSMZ-Deutsche
Sammlung von Mikroorganismen und Zellkulturen GmbH, Mascheroder Weg 1, D-38124
Braunschweig on December 11, 2007. The identification number is DSM ACC2875. A
CD138 specific chimeri¢ antibody based on B-B4 is generically referred to hersin as ¢-B-
B4,



| mobi | i zation of bCD138 The sensorchip (SENSOR CH P SA, Bl ACORE AB) used
in the Bl ACORE assay is designed to bind biotinylated nol ecules for
interaction analysis in Bl ACORE systens. The surface consists of a

car boxymet hyl at ed dextran matrix pre-inmobilized with streptavidin and
ready for high-affinity capture of biotinylated |igands. |Inmmobilization of
bCD138 was performed on SENSOR CHIP SA using a flowrate of 10 pUrnin by
manual injection. The chip surface waszgonditioned with three consecutive
1-mnute injections of 1 MNaCl in 50 nmM NaOH. Then biotinyl ated CD138 was
injected for 1 mnute. KO-Determ nation of different antibodies using

Bl ACORE The sof t Wegrasisf acl sapeREe or befbdhgheavyatd thetbhhelsks hagbestal | ed

"W zar ds" fgrediitefdff@meﬁatra@%:@ﬁ‘drsdm@tnﬁcm&gé@e@@haé fSﬁ{Btr@em TeEbkinb@sidcan be

concent rat | SREST AT T RePRt el PR AR BFS R TAPRI i ¢y

rreasurerrent §fedid¢memmbemlm$ driboldiepreditied SORE rregsdertides. wi zard f or
"non-speci fic binding" could be used to neasure affinity rate constants and
was therefore used for Kir determnation. Wth this wizard, two flow cells
wer e neasured and the dissociation phase was set to 90 s by performng the
"Regener at i dable"1. RipdipieGAMOOREdSaAvinAgfbDPTASE. " Regeneration 2" which is
equi val. %@&oé%éabsﬁcﬁa@a%lreaf&@%%@t:é dven@ey:formed with 10 mM @ yci ne-HCl pH
2.5. After this step, the ligand 138 was in its binding conpetent state
again. During the whol e procedure HBS-EP was used as running and dil ution
buf fer.l1 To det epuing@shsndiMupcabviheschiaftcarest NEHIEWVEJGR eBGHGIESRIGRDa) to

CD138, .associ at zEEE ent
concentgr’jlati ons %@Mégg&%ﬁ%%%@%%%gh%ﬂ%oc-r-at| on
equi | i Bréilum corﬁS‘iMSMrmmtreV‘nVrmwGeaVcﬁiﬂI@tHCﬁQST heE 3Taré.Geonst ant s ka

and kd. fterwq; wpkBer K?sw‘ﬁ%gﬂgf%\evaffxg’g{a %s\ﬂ‘@é@ \?I:ﬂ}ﬂéls%& d by the

quotlent of kd a ka wth th vvare resuts are
shown i281Tabl e mf‘f*rcwmm RINTKVDRRY yEEl@G(PﬁIWS n@@wmmgﬁ MjVFLERPPKEK

251 DTLMISRTPE VTCVVVDVSQ EDPEVQFNWY VDGVEVHENAK TKPREEQFNS
301 TYRVVSVLTV LHQDWLNGKE YKCKVSNKGL PSSIEKTISK AKGQPREFPQV
351 YTLPPSQEEM TKNQVSLTCL VEGEYPSDIA VEWESNGQPE NNYKTTPPVL
4G1 DSDGSFFLYS RLTVDKSRWQ EGNVESCSVM HEALHNHYTQKSLSLSLG (K)

The C-terminal lysine is prone o clipping and might be present due to incomplete clipping o & certain extent
and is not part of SEQ ID NO: 1.

- nBT062 light chain predicted sequence {SEQ ID NO:2):

1 DIOMTQSTSS LSASLGDRVT ISCSASQGIN NYLNWYQQKP DGTVELLIYY
51 TSTLOSGVPS RESGSGSGTD YSLIISNLEP EDIGIYYCQQ YSKLPRTFGG
101 GTKLEIKRTV AAPSVFIFPP SDEQLKSGTA SVVCLLNNFY PREAKVQWEV
151 DNALQSGNSQ ESVTEQDSKD STYSLSSTLT LSKADYEKHK VYACEVTHQOG

201 LSSPVTKSFN RGEC



nB1062 1.4 1.4 +/-0.06 1.5 1.7 B-B4 1.7 1.6 +1-0.06 1.6

.27 -

Table 2. shows a comparision of the general CDR definitions of Krabat and Chothia and
the predicted CDRs for BT062

Kabat CDR definition nBT062
Lightchain  CDR1: residues 24-34 CDR1: residues 24-34
: CDR2: residues 50-56 CDR2Z; residues 50-56
CDR3: residues 89-97 CDR3: residues 89-97
Heavy chain CDR1: residues 31-35 CDRA1: residues 31-35
CDR2: residues 50-56 CDR2: residues 51-68
CDR3: residues 95-102 CDRS3; residues 99-111
Chothia CDR definition nBT062
Light chain CDR1; residues 26-32 CDR1: residues 24-34
CDR2: residues 50-52 CDR2: residues 50-56
CDR3: residues 91-96 CDR3: residues 89-97
Heavy chain CDR1: residues 26-32 CDR1: residues 31-35
CDR2: residues 52-56 CDR2: residues 51-68
CDR3: residues 96-101 CDR3: residues 99-111

BT062 is an immunoconjugate comprising the CD138 targeting chimeric antibody
nBT062 that is attached via a linker, here SPDB, to the cytostatic maytansinoid
derivative DM4. A chemical representation of BT062 is provided in FIGS. 1 and 2.
Immunoconjugates comprising nBT062 and a maytansinoid effector molecule are often
characterized in terms of their linker and maytansinoid effector, e.g., nBT062-SMCC-
DM1, is an immunoconjugate comprising nBT062, SMCC (a “noncleavable® linker
containing a thioester bond} and DM1 as an effector. More generically, an
immunoconjugate containing nBT082 and an effector molecule may also be described
as nBT062-linker-effector or just as nBTOB2-effector (NBTOB2N, wherein N is any
effector described herein.

Reference is made herein fo a unhindered counterpart (Ul: unhindered
immunoconjugate) of an immunoconjugate comprising an engineered targeting
antibody against CD 138 attached fo an effector molecule via a cleavable linker (CL.)
and is described herein as UICL, which is contrasted to an immunoconjugate in which
said effector molecule is sterically hindered, but contains a cleavable {inker (HICL). The
UICL is an immunoconjugate equivalent to the HICL comprising an engineered targeting
antibody in which the effector molecule is, however, not sterically hindered. Examples of



1.9 nBT062-SPDB-DM4 1.9 1.9 +1-0.00 1.9 2.6 B-84-SPP-DML 2.7 2.6 +/ -
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a pair of HICL/UICL are BT062 and nBT082-SPP-DM1. An unhindered counterpart of
such a immunocanjugate comprising a non-cleavable linker (UINCL) refers to the
equivalent immunoconjugaie comprising an engineered targeting antibody in which the
effector molecule is not sterically hindered and comprises a noncleavable linker. For
BT062, nBT082-SMCC-DM1 would constitute an example of such an unhindered

counterpart comprising an non-cleavable iinker.

A growth of a tumor inhibiting activity (=tumor growth inhibiting activity) of an
immunoconjugate is a relative measure. |t describes the tumor growth inhibiting activity
of a conjugate relative to the activity of the highest performing immunoconjugate whose
activity is set as 100%. For example if the activity of the highest performing
immunoconjugate, say, BT062, which causes a tumaor growth delay (TGD) of 32 days, is
set as 100%, the activity of, e.g., nBT082-DM1, which displays a fumor growth delay
{TGD) of 18 days is calculated as follows:

Tumor Growth Inhibiting Activity=

100x (TGDastosz-0m1/TGDarosz),
more generically:
Tumeor Growth Inhibiting Activity=

100x (TGDsgampie/ TGDreterence) -

Table 3 provides suitable examples from the results depicted in Fig. 118:

TGD* (days) % Activity**
PBS 0 0
nBT062-SMCC-DM1 18 56
BTGG62 32 100
nBT062-SPP-DM1 13 40

Table 3:Tumor growth deiay (TGD) and % Activity of nBT062-DMx against MOLP-8 tumor
xenografts in SCID mice based on treatment groups receiving a 450 Jg/kg dose.

(*) Tumor growth delay in dags {TGD) as mean time in days for treatment group to reach a
predetermined size (180 mm”) minus the mean time for the controt group to reach this

predetermined size.
(**}Tumor Growth Inhibiting Activity =100x(TGDgampie/ TGDgrosz). The activity of BTG62 is defined

to be 100%.



2.6 Tabl e 4; Conparative analysis of KD val ues of nBT062 and B-134.

St andard devi ations are given for nean KD val ues. Di scussion Mean KD val ues
for each antibody were cal cul ated fromthree i ndependent experinents. The
results show that in all neasurenents n3T062 exhibits slightly decreased KD
val ues conpared to 3-34 (mean KD values were 1.4 and 1.6 nM respectively).
Preparati on of | munoconj ugates nBT062- DML and huC242- DML The

t hi ol - cont ai ni ng mayt ansi noi d DML was_gynt hesi zed fromthe m crobi al
fermentation product ansamtocin P-3, as previously described by Char
(Chari at at, Cancer Res. 1(1992), 127). Preparation of humani zed C242
(huC242) (Roguskén tae example fRNAB( irQllab(e10 871962 ma8ies hasowiee® tprevi ousl y

descri bed. Anfdy %ﬁ!g e SQUIN YR 6%s WRFiSiRIeRBhE PR heRbeNsmIBMY) slescr i bed
(Li u et PNAS, 93 (1996), 86%%2.,An”avena e of 3.%1 nnhgfgleﬁ was | i nked
per ant i bodyCrof &R §raih of a jyor inpigiig axtipifpthat exceeds ghof IGUINISTETE | hody- dr ug
conj ugat e caeamraesedt ioinuhbenitgite taxpisingaybanebvabdiedinklr (@ TOEMBMCLIDNkBd Vi a

di sul fide b%gﬁo through a linker to the nBT062 chineri zed nonocl onal

%

anti body. Maytansinoids are anti-nmitotics that inhibit tubulin
pol yneri zati on ah@anpeyitsiapcsted i batipgrapiReRer AR dmiaynRaconugaty Ripides 189
(1977), 1002yr.a sohambdbpdtarieefeh axtidn Mk érepaeges tratdnonmliafiod3T062 (nBT062- DVA)
are shown | ’%05&/65%381]4) glgg d%é!ose that the bystander effect is particulary pronounced when
the effector molecule is subject to further modification, in particular alkylation, upon
cleavage from the targeting agent. Goldmahker et al. also showed that UICL displayed
better TGD than the respective UINCL, a fact that was also attributed to what is referred
to as the by-stander effect (see, e.g,, Fig. 6 of U.S. Patent Publication 2006/0233814).
Here, it was surprisingly found that an UICL in a high single dosage regime (250ug/kg)
actually did not show any better results than the UINCL. In fact, the TGD in days that
was observed in an UICL in such a regime was actually lower than that of the UINCL.
This observation became more pranounced with an increase in dosage (450ug/kg). In
sum, HICL. outperformed UICL in single dose experiments fo an unexpected degree. In
addition, the UICL was unexpectedly outperformed by UINCL at higher dosages.

The targeting agents, in particular targeting antibodies, andfor immunoconjugates
disclosed herein can be administered by any route, including intravenously, parenterally,
orally, intramuscularly, intrathecally or as an aerosol. The mode of delivery will depend
on the desired effect. A skilled artisan will readily know the best route of administration
for a particular treatment in accordance with the present invention. The appropriate
dosage will depend on the route of administration and the freatment indicated, and can
readily be determined by a skilled artisan in view of current treatment protocols.

Pharmaceutical compositions containing an uncenjugated targeting agent and
the immunoconjugate of the present invention as active ingredients can be prepared
according to conventional pharmaceutical compounding techniques, See, for example,
Remington's Pharmaceutical Sciences, 17th Ed. (1985, Mack Publishing Co., Easton,
Pa.). Typically, effective amounts of active ingredients will be admixed with a
pharmageutically acceptable carrier. The carrier may take a wide variety of forms
depending on the form of preparation desired for administration, for example,

intravenous, oral, parenteral, intrathecal, transdermal, or by aerosol.



Synt hesi s of DWW DV4 is prepared fromthe well known derivative

mayt ansi nol (Kupchan etal., J. Med. Chem, 21 (1978), 31). Maytansinol is
prepared by reductive cl eavage of the ester noiety of the m crobial
fermentation product, ansamtocin P3, with |ithiumtrinmethoxyal um num

hydri de (see FIG 3). DV4 is synthesized by acylation of maytansinol
with N-nethyl-N(4- nethydithiopentanoyl)-L-alanine (DM side chain) in the
presence of dicycl ohexyl carbodiimde (BCC) and zinc chloride to give the

di sul fi de-contai ni ng maytansi noid DM4- SMe. The DWA-SMe is reduced with
dithiothreitol (DTlI) to give the desired thiol-containing maytansi noid DV
(see FIG 4 for FHeDRMPFGRIEs IS PrR!ing a9gRtam/or MmeEbafia §ait & BT062
Theogr2 ocedur@mbiated inkesqna epagﬁiatpir@@raﬂénsrbaa_ro&?ca%sl §|Iis£2?tﬁb|e|t§”|%derlg@s EI G) 5. The
nBT: ant i sucal nim [ ithio

but yr at o ( SPOULPPRRER st SUUERHT (AP By cuPRR= M | < m wed wi th
t he nodi fi edomﬁﬁ%f@d@nmﬁhau@t@ﬂhg@wa@ummﬁm my:besgmrzi@yesih@céqwf@ial ents of

di t hi opyr i dygkargfi® Wk, gva@s %Q@%om@mmﬁgeageﬂfs eQvavall éerfn fagen%change
reacti on between the t

thio ro
i ntroduced |SH3tp8”‘?"P9ea9§HtF1 %&?F '@FE‘ tﬁ‘ﬁ’éasp|°B‘R’@ﬁ’q“'ﬁ>ﬁﬁp?raw%ﬂsq%ﬁh B;% f?,rﬂr olrjrgtS ogr aphy
and di af i | t ezn® susprsies, diivies dndwolotidne); ut @arriernesugh s stebésamigar DVA)  and
reaction pragleis réﬁJHt:R@X%éan fﬁ@r}cangsbn‘ﬁfew d@ﬁte&%%&b%ﬁ@%n@ he i tt%at ed

anti body, to produce subst SI'S an
cyt ot oxi Ci tﬁa%s%a%soﬁ‘%@sp%fﬂ%ﬂnflﬁugh as, for exgmple PeRdary cawse*eﬁﬁa%wa'e@a I I eukem a
cell lines sbeaksdof thdirgiaky inepiresaiongtabiPt38d c4d3Me repadshist thwahidst i ncubat ed with

n37062, nBTORZ: S 5%505?3&9%0% foiidh ke sogélﬂshafﬂ%%ﬁ 2V DAL

di fferent concentrati ons S were washed and
CD138- bound oRiirusly saloged. distfsirsatabistaveayeredugarcpaad osintrjicgoated by

fl uor escenC@tahcﬁb@ﬂe&@nq%@@Wc}(veae@%htb%Ybé aat!?&@%a%@b ¥ebugh thehe nean

fl uorescence nea ae B }hese exper | me nt%ﬁ%’% | ot't ed ag%l nst the antibody
concentr at i 8?15“0&? nafragh; I 19e5SS3 s Lﬂ}ta le agengg{pRRarIRISEA% CRPP USSP seeded i n
fl at bott omng) atlede pitosBR0QdceE]ldcthingbivatvEDid8YibddlinBeditamdtore] asoadlilas wer e
seeded at 1 Qorﬁ@é h%r%%kr'cigmlrﬁzéo r%s%ﬁc?ﬁ’lrél&gs piblely NBT062- SPDB- DA,

nBT062- SPP- ferent concent rations (indicated in
FIG 7) for fi ve: of BfFenterppr Mg leR: f%e@mwaw&awyortfm FEMHPPAIIe8l t | ROCHE)
was added i mapb@leﬁsotv@d MeAsharreadeatical datrabhhd ddninsiees dé Bithet HsdilitRn or a

manuf act uregusg r{(iﬂaflt llH%FaHSJQof(s@%EEQaH‘e shaﬁ'e %gt%ggé‘\%em%%ﬁph%fe%%ﬁgr S%EU A 7.5 h on

MOLP-8 cel IS actho surviving cells was
cal cul at ed FESddeyrese helutigps, |f@aﬂ05&j@htélpm& elhammd 5 oifsedd ahimah vedetativpdrat e r eader

ﬁE'TS%ZSE ggﬁ%{vﬁhe@é &%ﬁd%@?zarr@ rB&UARl BRtain other RbReieRS, f@ffexaﬁm& SPDB- DMH,

OPU 5 e { APEEVARIR SRR e SRS R BT Tk GBe gt igsgnd

cel | -bound wsbgjcgdt@idangeting adettect/edmushognagdte eeresgedosidtadel ed secondary
anti body. |Htre|1:c|e§b Qentl ﬁrl?ﬁﬂtréth&%fﬁ&%&gigf?lsé‘ﬁe H@?@éﬁ%{f%ﬁ&rés}ﬂﬁmamum of

cell bound anti y i's ted agal hst erent anti body or conjugate
concentrati®ffs. The results show t hat nBT062- SPDB- DM4, nBT062- SPPDML and
nBT062- SMCC- Dl\/llmab@us\aemwsseréa tbarsub]iamha@geeb@;rraataeaﬂnsmﬁtCp@:r sufacegldati on, the

resul ts ST %ﬁbj%k'tg%éh mEm %L%rrf ? QIL”sqﬁﬁ%r ath engfL&‘%Sdc?sfen%ay%e

unconj ugat e
admmrstered to such a subject in amounts, preferably, but not excluswely from about 5

mg/m*to about 300 mg/m?, including about 20mg/m?, about 50mg/m?, about 100mg/m?,
about 150mg/m?, about 200mg/m? and about 250mg/m> The targeting agents/
immunoconjugates are suitably administered at one time or over a seties of treatments.
In a multiple dose regime these amounts may be administered once a day, once a week,
once every two weeks, once every three weeks, once every four weeks, one every five
weeks or once every six weeks. loading doses with a single high dose or, alternatively,



In cell viability assays, the cytotoxic activity of the antibody agai nst
CD138+ MOLP8 target cells and agai nst CD138" BJAB B-I|ynphobl ast ona control
cells were analyzed. Both cell lines were seeded in flat-bottom pl ates and
i ncubated with increasing concentrations of the inmunoconjugates.

Unconj ugat ed anti body was used as a control. The cytotoxic activity was
anal yzed five days after addition of the immunoconjugates by using WST
reagent in order to neasure cell viabhiity. In FIG 7 (A-(C, the fraction
of surviving cells relative to control cells treated with vehicle control
is plotted agai nst increasing i nmunoconjugate concentrations. The results
show t hat clpver dpgécthaicrd sdministefed aBTOGR e SPRRNDI, folieBTO 82 d@GRpesDiviedand

nBT062- SNCCaz%eﬁ%wa@rcomu% aBpr@ﬁ récﬁembodﬂT?ent of'tr% Mé‘ée}ﬂt |§\l!éﬁh$rﬁrinaA3 expect ed,
CD138- BJAB control not

o WRRY RN o
i ndi cating PRECAPTP] Fﬁ’ﬁﬁ‘ﬁ&?&ﬁ}'%‘%{tﬂé’s °é%‘195\?f d&@ﬁ’ LFSUPIPTS ding to
CD138. | n cempet iihé bas paxgedpriodo t Secdnd amidrciny MilsEs@ntctedalnsenives ®rafghei ncubat ed

W th a ol ap GXceRs. fls b‘é@rg B!a%@%%%&gg%g%mp thée LGPt ingtdRBs A0t al |y

bl ocked t he CytOtOXICIt roviding further evidence
that the i FfRERTOE *Fﬂ%‘alﬁﬁtéssyﬁi?mls*“'t H’@b't‘%eq*qmé’sé‘i‘f&"@ﬁ%’@ﬂtﬁm? BPWaPHYy to CD138
onto the cefulmosWhlerR@Ridritrépeattd (slable-doge RAGHAEIMIIBESRIMBNNETnig R MMt To

evaluat e t e Lupord uﬁgc uﬁife S%%%ﬁ: ztoﬁﬁlgﬁﬁ'oﬁ&n&“ il %Q&Js kHéFRénv%?tJ[ vity of

ant i body- maytansi noil i merirc version O he 6-64
anti body, n*BG*Ofﬁmal dﬁ%ﬂﬂ)@f*@fb“%d@éa@mklv meintesangedesedebeit 1BRLY/Mwo ver si ons

of nBT062- M&Vév@rnﬁﬂh&%ogagéq@glmgﬁrﬁ@ %Qfs@fupfrﬁ@%@ésstd?%sﬂﬁ@r}é disfshar, in the
chem cal stabilit %arﬁ H ir. disulfide Ié nkages (nBT062- SP and
BARYRROVAYHE

nBT062- SPDETEHA®! IR 1P AUT M de&ﬁ?q'%%fyw § conj ugates
was conpar etde;tareaummatetad\fortpyeveﬁtfvelmeth&aﬁaﬁwSmlaeﬁvmheou:umegaitaey predogsr i sing the

muri ne par free maytansinoid (DW),
native unm?gé'? eg{érFBQé%gyagﬁ ﬁ) %nﬁ%dﬁmgérz{gjrg tar fgr}tl ng (irrelevant)

| gd - mayt arfIeRIM B uBRIbGAT @nd R&iseEHPUY Atecdiendrere¥afliat ed in a CD138-
positive xenograft nodel (MOLP-8) of human rrul tiple nyeloma in severe

combi ned i mmun Ogb%ccgrﬁgr{(}e (Aétgr%a [?)resghtc %\If:ngﬁ HM aQ tré%] qugs fnﬂogv%u\rf ﬁ}utpg Hg aneous

tunmors were est I noc 10N vvlth MOLP- 8
cel | susperd§nBRES2 amd 8A0GPeastaneixemple. Ehﬁmgxa@plﬁo#su@mtﬁtdﬁ@\tpémbe pra$esEt i on was

conduct ed V)R%ﬂt:cin%‘?r’iy MEHNENBSd é@i@ﬂé‘&%ﬂrs@r’i‘c@%ﬁ@@cﬂl?dé{é@a ,r,’@’r&herChanges in tunor
vol unme and .bod nents wer e

RO e L L e RS L T o T R U
experi nment sSmanfdncad other treafresrd begyin@B. WihichSGLIDhauitieed for the trestelest dl d, wer e

obt ai ned fro@g&&‘g h{;r?é‘s Wﬂver Laboratories. Hunan tunor cell |ines

MOLP-8, a hunan nulti eloma cell line, was supplied from ATCC. MOLP-8
cell's, which exBP%E"éh? ?%ecﬁm@@fe&ﬁtm Bi&TP1GA op Hétiel““%ﬂlcle”ss‘?i‘r“ﬁaa@é PRAY devel op

xenograft stredd accessible cells, the specificity of nBT062 and the stability of BT062 in the
bloodstream, BT062 remove the systemic toxicity of DM4 and provides an opporiunity
fo target the delivery of the DM4-effector molecule(s). Administration of dosages of
nBTO62 is benefical to shield low expressing CD138 positive, non-tumor cells against
BT062 binding of those cells and preferably destruction, while the immunoconjugates &f
this-invention provide a means for the effective administration of the effector molecules
to cell sites where the effector molecules ¢an be released from the immunoconjugates.
This targeted delivery and release provides a significant advance in the freatment of
multiple myeloma, for which current chemotherapy methods sometimes provide

incomplete remission.



tunmors in SCID mce, were maintained in RPM -1640 nedi um suppl enmented with
4 mM L-glutam ne (Biowhittaker, Wal kersville, MD), 10% fetal bovine serum
(Hycl one, Logan, Utah) and 1% streptomycin/penicillin, at 37Cin a

hum di fi ed at nosphere that contai ned 5% CO2. PART) Tunor growth in mce
Each nouse was inoculated with 1x107 MOLP-8 cells subcutaneously into the
area under the right shoulder. The total volune was 0.2 nml per nouse, in
which the ratio of serumfree nediumitg _matrigel (BD Bioscience, Bedford,
MA) was 1/1 (v/v). Prior to treatnent, the xenograft tunors were nonitored
daily and were allowed to beconme established. The tunor vol une reached
approxi mat el y 11GepndBertioattiohls fdidiyes dedctivad Hyueferenesdb kheifglowingat i on. Tunor
take rate OEX&@JIGSLZ’N%FQO%F&@DW orHiRation and arﬁ&%@éﬁdg@%ﬁmﬁftﬁeer tumor cell

i nocul ation m ce were sel ectéd based on nor vol umes. and body wei ghts.
The tunor vBVEHIEN Ry MANRer SlRRdard fecyuauss wg! ‘i@%’”@tﬁﬁa”?*ﬁge 59 wo i ce
wer e r andonkpeciicaly dedribdattelogevemiigsgdoups (A-G of six aninmals each based on
t umor vol une. Each of six mice in Goup A received 200 pl of PBS as
vehicl e control. Each nouse in group B received 13.8 ng/ kg of nBT062 naked
ant i body. Tma?fiéb%di“@t@ﬁ'ﬁi val ent to the amount of nBT062 anti body
conmponent in 250 | i nked yt anﬁt d The rati o of nol ecul ar
SErBoy

p
wei ght s of ﬁﬁ&'ﬂ%‘ﬁﬁ g ‘E'B’“H in a conjugate nolecule is
appr oxi mat eBH455. Each nouse in Group C received 250 pg/ kg of DMA4. Each

mouse in G oup 42 Moeg Bh @awds E. F and
G received 250 “gg{ E%ﬁlb}é&%ﬁ%%ﬁ%&é&%%&% SPP. DML ahd nBT062- SPPDML
each, respe® iy )Was usag in tagrepxReTfiSRS: i nt ravenousl y adninistered as a

si ngl e bol us inj ection through a lateral tail vein with a 1 m syringe
fitted with or to admnistration, the stock
sol utions o?%ﬂ 6’%29’%7%9?’ ‘%é g‘ﬁﬁlﬁpf%ezg‘gﬁlfﬁép and nBT062- SPP- DML wer e

di luted with stSaridee raaﬁbtr@nwm@nwwewﬁ@ pefformegrgs Aescripg indgigl il and 28. 1
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C set 0 X nt MOLP- 8
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medi a and mmatufgpalrersdrs@udtion ecthechsesyoert n @esslsyd. IRCR-tienirgradd under t he ri ght

shoul der '%&(ﬂ&a% of TR US%QA g@&g&@%@@@%@ne@w&@dnaﬁga%m%wéé and the

mean of the CONtTols was I nocul ati on. The
t unor doub|mﬁ1@0<iqlqw Ruangredgdisaied ia dherrsnselive r@s'f%%%?%on exe ResioiFE? in t he
control group (n=6) received 0.2 m of sterile PBS adm nistered into the

| ateral tail vein olus injection. Al treatnent doses were
based on co'%f ﬂ%"‘ﬁ’f’@é}?\%@‘{)&{%ﬁﬁ%l d. Nine groups (n=6) were treated with a
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Capture ELISA to measure expression levels of cB-B4 /nBT062
96 well plates were coated with 100 ul aliquots of 0.4 pg/mi goat anti-human IgG
antibody diluted in PBS (4°C, overnight). Plates were washed three times with 200



where (T-C) or tunor growth delay, is the nedian tinme in days required for
the treatnment group (T) and the control group (C tunors, to reach a
predeterm ned size (600 nme). Td is the tunor doubling tinme, based on the
medi an tunor volume in the control mce, and 3.32 is the nunber of cell

doublings per log of cell growh. Results The tunor growth in
individual mce is shown in FIGS. 8 and 9. The nean (+/- SD) tunmor growth
for each group is shown in FIG 10. -345 - As conpared with tunor

growh in the PBS-treated animals, treatnment with nBT062 anti body,
unconjugated free DV or the irrelevant non-targeting conjugate huC242- DVA
did not caus@waliwessihgbuffer E&5t0.1%Tiveen-LQn\Wells warerblockgd eth B27% BSA, Al three
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conj ugat e nBHRBSRHSEAIBN PhlifanaRfoiddatetisd ofdotinavemitioite witigodt @nt-enamBT062- SPP- DML
conjugate s | i Ny activity as conpared to its murine
count er part Q%’%%@ﬁ@%%%@%&@%g The results obtained in individual mce
show in addition that the anti-tunor activity obtained with B-B4-SPP-DML is
mor e heterOgemgmloycmnal/ﬁMer@ﬁ@erl&m@e@u@ﬁ,bﬁaiad e than that rreasure in

mce treated w ns nogenei f t unor
Rctivi by the. oIHeP i ptgeres prided b SiBrdes SIRRPER! £oS RN boay
nBT062- SPDBudithb Ervdaied IrsinwidPare Rligs kit BTS2 -FBRIFODIML ), accordmg tN@ebody wei ght

reducti on Wasn@RSGEMSEcdimdABNichl eat ment group suggesting that the
treatments were well tolerated. D scussion The results of the analysis

of three CD138-targeting conjugates in experinental aninmals denonstrate the
i npor t ance cB-5¥ amgiey et aelpettionyasdapr the anti-tunor activity. Wile the
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DVA, unnodi fec@imBtlatiore cdieREARAnAHahBaditscrbed & tRoORsiRkEabh.NG contr ol
conj ugate (huC242- DV4) The i nmunoconj ugate prepared fromthe human

chineric an 1) ave slightly higher anti-tunor activity
t hen the coﬁ}‘l’gg%aran&é@%egpf%%?s murine counterpart, B-B4-SPP-DML. In

addi tion, treathvendon B-B4 pdlls 062 SRR @lPregeasaIBT0G the SR M r esul t ed i n
nore honog 8, G@ﬁr% 8 folaft RIHoYdvEhAthe H?aﬁ@a@@rem@écﬁ?d\bb&l gfgRBrent with

B- B4- SPP- The hi riation o P- e Ial ned that the
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nBT062- SPP- DML (dat a not shown) . This feature of I mrunoconj ugat es usi ng
nBT062 as a targeting anti body seens to be beneficial especially for

t her apeut i cClogieg ofB-BheaeByloRH: @BNA - 46 - ~ Lastly, the npst potent of
e s ot e A B N Sl APkl AR LM ALRE (TP
experi ment soriger MHV7 (5' —ATGGGCATCAAGATGGAGTCACAGACCCAGG-S') [SEQID NO:3

and the IgG1 constant region primer MHCG1 (5'-CAGTGGATAGACAGATGGGGG-3")

[SEQ ID NO:4]. Similarly, immunoglobulin light chain (Igl) was amplified using the three

different Igk primers MKV2 (5-ATGGAGACAGACACACTCCTGCTATGGGTG-3") [SEQ

ID NO:5], MKV4 (5-ATGAGGGCCCCTGCTCAGTTTTTTGGCTTCTTG-3) [SEQ ID

NO:6] and MKVS (5-ATGGTATCCACACCTCAGTTCCTTG-3") [SEQ ID NO:7], each in

combination with primer MKC (5-ACTGGATGGTGGGAAGATGG-3) [SEQ ID NO:8]. All

amplification products were directly ligated with the pCR2.1-TOPO vector using the



In this set of experinments, eighty-five mce were inoculated with MOLP-8
cells (1.5x107 cells/nouse) subcutaneously in the right shoul der. Tunor
take rate was 100% Sixty-six SCID m ce bearing bulky MOLP-8 tunors with a
mean tunor vol ume of about 80 mmB were random zed into el even treatnent
groups (n=6). Mce were treated with a single dose of one of three

conj ugat es (nBT062- SMCC- DML, nBT062- SPDB- DMA or nBT062- SPP-DML). An

addi ti onal group received five weekly ses of nBT062- SMCCDML and a control

group received a single dose of PBS. Mean tunor vol unes are shown in FIG
11A. A dose response was established for each conjugate. A nmedi an tunor

vol ume of 75QpurBa tibnitdet (MBFodanc@irRdach Ciamadcsraw@so the azhedctamrsday 25. Tunor
doubling tine,determ ned by the best-fit |linear regression curve fit on a

d
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si ngl e dose SHSFO®2>- SMcC- DML 450 0. 85
The complete cycle of RT-PCR, cloning and DNA sequence analysis was

repeated to obtain three completely independent sets of sequence information for each

immunoglobulin chain.

B-B4 Vx DNA sequence

1st strand synthesis was performed in three independent reactions. The PCR
products generated by using primers MKC and MKV2 (sequences given above) were
ligated into pCR2.1-TOPO vectors according to the manufacturer's instruction. Clones
from each independent set of RT-PCR reactions were sequenced in both directions.
MKV2-primed product sequence was highly similar to sterile kappa transcripts
originating from the myeloma fusion partner such as MOPC-21, SP2 and Ag8 (Carroll et
al., Mot Immunol., 25 (1988), 991; Cabilly ef al., Gene, 40 (1985); 157) and was
therefore disregarded.
The PCR products using MKC with MKV4 and MKV primers were similar to each other
and differed only at the wobble positions within the leader sequence primer.

B-B4 VH DNA sequence
1st strand synthesis was performed in three independent reactions and PCR
products were cloned and sequenced from each 1st strand product. Five clones were

sequenced from each 1st strand.



si ngl e dose nBT062- SMCC- DML 250 0.53 single dose nBT062- SMCC-DML 100 O
singl e dose nBT062- SPDB- DM4 450 239 singl e dose nBT062- SPDB- DM4 250
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Construction of chimeric cB-B4 expression vectors

The construction of the chimeric expression vectors entails adding a suitable
leader sequence to VH and VK, preceded by a BamH! restriction site and a Kozak
sequence. The Kozak consensus sequence is crucial for the efficient translation of a
variable region sequence. It defines the correct AUG codon from which a ribosome can
commence transiation, and the single most critical base is the adenine (or less
preferably, a guanine) at position -3, upstream of the AUG start. The leader sequence is
selected as the most similar sequence in the Kabat database (Kabat ef al., NIH National
Technical Information Service, 1991}, These additions are encoded within the forward
(Fon) primers (both having the sequence 5-AGAGAAGCTTGCCGCCACCATGATT-
GCCTCTGCTCAGTTCCTTGGTCTCC-3' [SEQ ID NO:9J; restriction sife is underlined,
Kozak sequence is in bold type). Furthermore, the construction of the chimeric
expression vectors entails introducing a 5' fragment of the human gamma1 constant
region, up to a natural Apal restriction site, contiguous with the 3' end of the J region of
B-B4 and, for the light chain, adding a splice donor site and Hindlli site. The splice donor
sequence is important for the correct in-frame attachment of the variable region to its
appropriate constant region, thus splicing out the V:C intron. The kappa infron + CK are
encoded in the expression construct downstream of the B-B4 Vk sequence. Similarly,
the gamma-4 CH is encoded in the expression construct downstream of the B-B4 Vi
sequence.

The B-B4 VH and Vk genes were first carefully analyzed to identify any unwanted
splice donor sifes, splice acceptor sites, Kozak sequences and for the presence of any
extra sub-cloning restriction sites which would later interfere with the subcloning and/or
expression of functional whole antibody. An unwanted Hindlll site was found in the Vk
sequence which necessarily was removed by site-directed mutagenesis via PCR without
changing the amino acid sequence. For this reactions, oligonuclectide primers BT03 (5™
CAACAGTATAGTAAGCTCCCTCGGACGTTCGGTGG-3") [SEQ ID NO:10] and BT04
{5"-CCACCGAACGTCCGAGGGAGCTTACTATACTGTTG-3) [SEQ ID NO:11] were
used and mutagenesis was performed according to the Stratagene (La Jolla, CA)

Quickchange Mutagenesis Kit protocol,

Kappa chain chimerization primers
The non-ambiguous B-B4 VK leader sequence, independent of the PCR primer
sequence, was aligned with murine leader sequences in the Kabat database. The
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nearest match for the B-B4 VH leader was VK-10 ARS-A (Sanz et al., PNAS, 84 (1987),
1085). This leader sequence is predicted to be cut correctly by the SignalP algorithm
(Nielsen et al., Protein Eng, 10 (1987); 1). Primers CBB4Kfor (see above) and g2258 (5'-
CGCGGGATCCACTCACGTTTGATTTCCAGCTTGGTGCCTCC-3' [SEQ ID NO:12),;
Restriction site is underlined) were designed to generate a PCR product containing this
complete leader, the B-B4 Vk region, and Hindill and BamHl terminal restriction sites, for
cloning into the pKN100 expression vector. The forward primer, CBB4K introduces a
Hindll restriction site, a Kozak translation initiation site and the VK-10 ARS-A leader
sequence, The reverse primer g2258 introduces a splice donor site and a BamHi
restriction site. The resulting fragment' was cloned into the Hindlll/BamHI restriction sites

of pKN100.

Heavy chain chimerization primers

The non-ambiguous B-B4 VH leader sequence, independent of the PCR primer
sequence, was aligned with murine leader sequences in the Kabat database. The
nearest match for the B-B4 VK leader was VH17-1A (Sun et al., PNAS, 84 (1987), 214).
This leader sequence is predicted to be cut correctly by the SignalP algorithm. Primers
cBB4Hfor (see above) and g22949 (5-CGATGGGCCCTTGETGGAGGCTGAGGA-
GACGGTGCACTGAGGTTCC-3' [SEQ 1D NO:13]; Restriction site is underlined) were
designed to generate a PCR product containing VH17-1A leader, the B-B4 VH region,
and terminal Hindlll and Apal restriction sites, for cloning into the pG4D200 expression
vector. The forward primer cBBMFor introduces a Hindll! restriction site, a Kozak
translation initiation site and the VH17-1A leader sequence. The reverse primer g22949
introduces the 5' end of the gamma4 C region and a natural Apal restriction site. The
restlting fragment was cloned into the Hindli/Apal restriction sites of pG4D200,
resulting in vector pG4D200cBB4.

Production of cBB4 antibody

One vial of COS 7 cells was thawed and grown in DMEM supplemented with
10% Fetal clone | serum with antibiotics. One week later, celfs (0.7 ml at 107 cells/ml)
were electroporated with pG4D200cBB4 plus pKN100cBB4 (10 pg DNA each) or no
DNA. The cells were plated in 8§ ml growth medium for 4 days. Electroporation was

repeated seven times.
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Binding aclivity of cB-B4

To assay the binding activity of cB-B4 in COS 7 culture supernatants, the Diaclone
sCD138 kit has been used, a solid phase sandwich ELISA. A monoclonal antibody
specific for sCD138 has been coated onto the wells of the microtiter strips provided.
During the first incubation, sCD138 and biotinylated B-B4 (bio-B-B4) antibody are
simultaneously incubated together with a dilution series of unlabeled test antibody (B-B4
or cB-B4).

The concentrations of bio-B-B4 in this assay have heen reduced in order to obtain
competition with low concentrations of unlabeled antibody (concentration of ¢cB-B4 in
COS 7 cell culture supernatants were otherwise too low to obtain sufficient competition).
Results from this assay reveal that both antibodies have the same specificity for CD138

{(data not shown).

Purification of ¢cB-B4
Chimeric B-B4 was purified from COS 7 cell supernatants using the Protein A
ImmunoPure Plus kit (Pierce), according o the manufacturer's recommendation (data

not shown).

Kp-determination: Comparison nBT062/ BB4

Purification of soluble C[3138

Soluble CD138 antigen from U-266 cell culture supernatant was purified by FPLC using
a 1 mL "HiTrap NHS-activated HP " column coupled with B-B4. Cell culture supernatant
was loaded in PBS-Buffer pH 7.4 onto the column and later on CD138 antigen was
eluted with 50 mM tri-ethylamine pH 11 in 2 mL fractions. Eluted CD138 was
immediately neutralised with 375 pL 1 M Tris-HGI, pH 3 to prevent structural and/or

functional damages.
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Preparation of Inmunoconjugates

nBT062-DM1 and huC242-DM1

The thiol-containing maytansinoid DM1 was synthesized from the microbial
fermentation product ansamitocin P-3, as previously described by Chari (Chari et al.,
Cancer Res. 1(1992), 127). Preparation of humanized G242 (huC242) (Roguska et al.,
PNAS, 91 (1994), 969) has been previously described. Antibody-drug conjugates were
prepared as previously described (Liu et al., PNAS, 93 (1996), 8618). An average of 3.5
DM1 molecules was linked per antibody molecule.
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Raubi t schek, PA, and Wi, AM Coval ent disul fide-linked anti-CEA di abody -
o1 - Immunoconjugate BT062

The procedure for the preparation of nBT062-DM4 is outlined in FIG, 5. The
nBT0B82 antibody is modified with N-succinimidyl-4-(2-pyridyldithic) butyrate (SPDB
linker) to introduce dithiopyridyt groups. DM4 is mixed with the modified antibody at a
concentration in excess of the equivalents of dithiopyridyl groups. The BT062 conjugate
forms by a disulfide exchange reaction between the thiol group of DM4 and the
dithiopyridyt groups introduced into the antibody via the linker. Purification by
chromatography and diafiltration removes the low molecular weight reactants (OM4) and
reaction products (thiopyridine), as well as aggregates of conjugated antibody, to
produce the bulk drug substance.

FACS analysis and WST cytofoxicity assays
FACS analysis

OPM-2 cells are plasma cell leukemia cell lines showing highly expressing CD138.
OPM-2 cells were incubated with nBT0862, nBT082-SPDB-DM4, nBT062-SPP-DM1 or
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in cell viability assays, the cytotoxic activity of the antibody against CD138" MOLP-
8 target cells and against CD138 BJAB B-lymphoblastoma control celis were analyzed.
Both cell lines were seeded in flat-bottom plates and incubated with increasing
concentrations of the immunoconjugates. Unconjugated antibody was used as a control.
The cytotoxic activity was analyzed five days after addition of the immunoconjugates by
using WST reagent in order to measure cell viability. In FIG. 7 (A)-(C), the fraction of
surviving cells relative to control cells treated with vehicle control is plotted against
increasing immunoconjugate concentrations. The results show that cytotoxic activity of
nBT062-SPDB-DM4, nBT062-SPP-DM1 and nBT082-SMCC-DM1 against MOLP-8 cells
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Xenograft mouse experiments A
Mice
Female CB.17 SCID mice, five weeks old, were obtained from Charles River

l.aboratories.

Hurman tumor cell lines
MOLP-8, a human multiple myeloma cell line, was supplied from ATCC. MOLP-8
cells, which express the CD138 antigen on their cell surface and develop xenograft
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mouse in group B received 13.8 mg/kg of nBT062 naked antibody, This dose is
equivalent to the amount of nBT062 antibody component in 250 pg/kg of linked
maytansinocid. The ratio of molecutar weights of maytansinoids to nBT062 antibody in a
conjugate molecule is approximate 1/55. Each mouse in Group C received 250 pg/kg of
DM4. Each mouse in Group D received 250 pg/kg of huC242-DM4. Mice in groups E, F
and G received 250 ug/kg of nBT062-SPDB-DM4, B-B4-SPP-DM1 and nBT062-SPP-
DM1 each, respectively.

All agents were intravenously administered as a single bolus injection through a
lateral tail vein with a 1 ml syringe fitted with a 27 gauge, ¥z inch nesdle. Prior to
administration, the stock solutions of nBT062 antibody, nBT062-SPDB-DM4 and
nBT062-SPP-DM1 were diluted with sterile PBS fo concentrations of 2 mg/ml, 28.1
yg/mi and 28.1 ug/mil, respectively, so that the injected volume for each mouse was
between 120-220 pl.



- 54 - Wat is claimed is: 1. An engineered targeting anti body which
recogni zes CD138 conprising an antigen binding region (ABR) against CD138,
wherein said antigen binding region is of a non-human antibody, and a
further antibody region, conprising a human anti body regi on, wherein the
engi neered targeting anti body: (a) provides for honogenous binding to
CD138 of CD138 expressing cells, and optionally, (b) binds CD138 with a
binding affinity that exceeds the bindimg affinity of said non-human

anti body; and wherein the antigen binding region conprises: (a) a heavy
chain variable_region conprising amno acid residues 31 to 35 (CDR1l), 51 to
68 (CDR2) ahdRddl to 111 (CDR3) of SEQID NO 1, and (b) a light chain
vari abl e regi onlncacyémridssietrtge;qd@'rmn@ntaom@LFr-&séndue5x1274cetls)pe34qo@£a})R1) 50 to 56

(CDR2) and §l? p%t?de% é%%sxﬁk o§ %u%nqree edla an{j nﬁgﬁe\ewe Q%{gntggr ed targeting

ant i body of cira sai Ut Rar e nis at |east one
const ant regmmhtacmlwi@hﬁqeaumﬁawrlghiahw!@eﬁns‘toﬁm TH@@‘@WW@ﬁF%CMt t her eof

}hfét4 i's ?f abmg@ﬂanﬁ@ida?(ﬁﬁ‘)ﬁmd AR ehewh Bf 18 @orﬁa;s«iltagagdummm?a%y b@d&h is of an
g isotyp e.ehgi neer e nti cl ai erein

sai d antlboBV“BQHH¥” h%WWﬂ”g @WH E%F? t?ﬁ %ﬁé@ggﬁﬁbg%é t he bi ndi ng
affinity of measedn nmwohtcrlrgmu;amﬁ'i)bmﬂued 04 mI'BIﬁsieiaielQBaeemedtet@ngetheng ant i body
of claim 2, Iawliﬁ'v@m%@‘)% Q%I&QQQ%OW,QM}&@%J 9559999@%9%% Bhinglikg to CD138

of 0D138 expressing c Eglneere targeting antibody of claim
4, wherein FaVaNsehh H@érg@élp? @r@é’fqr?ﬂje gt VIR 'H%’emfﬂgewfi?f a targeting
vari ati on ofBTmEasSMJIGNVISETD6ZAEO06-DVB0MNETREPSPA-DAMG db8@PGosBO8H4580% 70%

60% or 50% 550 ang 100 gikg. An additional group (n=6) received 250 pglkg NBT062-SMCC-DM1
in & repeated dosing (weekly for five weeks). Mice were randomized into eleven groups
(n=8) by tumor volume using the LabCat Program. The tumor volumes ranged from 40.0
to 152.5 mm®. The mice were dosed based on the individual body weight.

Tumor size was measured twice per week in three dimensions using the LabCat

System (Tumor Measurement and Tracking, Innovative Programming Associated, inc.,
Princeton, NJ}. The tumor volume in mm® was calculated using the methodology
described in Tomayko ef al., Cancer Chemother. Pharmacol, 24 {1988), 148:

Volume=Length x Width x Height x %

Logyo celi kilt was calgulated with the formula described in Bissery ef al., Cancer Res., 51
{1991}, 4845:

Log, ceil kill = (T-C)/ Ty x 3.32

where (T-C) or tumor growth delay, is the median time in days required for the freatment
group (T) and the conirol group (C) tumars, to reach a predetermined size (600 mm?®). T4
is the tumor doubling time, based on the median tumor volume in the control mice, and
3.32 is the number of cell doublings per log of cell growth.

Results
The tumor growth in individual mice is shown in FIGS, 8 and 9. The mean (+/- SD)
turmor growth for each group is shown in FIG. 10.



6. The engineered targeting anti body of any of clains Ito 5 wherein said
further anti body region conprises: (a) amno acid residues 123 to 448 of
SEQ ID NO 1, and/or (b) amno acid residues 108 to 214 of SEQ ID NGO 2,

respectively and nutations thereof that (i) maintain or |ower the
ant i body- dependent cytotoxicity and/ or conpl enent-dependent cytotoxicity of
t he engi neered targeting anti body and/or - 55 - 00 stabilize the

engi neered targeting anti body. 7, The.gngi neered targeting anti body of
claiml1l or 2, wherein said antigen binding region of said non-human
antibody is of a nouse antibody. 8. The engineered targeting antibody of
claim1 or 2, wheswingresaiity tusingomedyiethetRBSgeqatasgnimals beripentsith chineric
anti body andpsed2thntiydy NikBEHLgaRE krb® OM4 bBthBirleRdrantRon-Thgetifneingeked targeting
ant i body of CJ@W Wherein said ,]enﬁl,qgeéed Qﬁqrfget w]g ant | body conpri ses
at |east on8UHERRMEALANH CBHRF BRESTTGHL NURUGT P! W&t ei n (a) said heavy
chai n has at | esisthrealttli88-Eogdisecpnipates, inBEPAZTRDBDVA, BBEQSPD-ING dndand/ or (b)

said |ight hed S 9 | ' ' I D NO 2
10. The engﬁﬁﬁ%d?e%ﬁf%@‘géﬁ?ﬁ%geaﬁ??’é%gé@é‘%@?ﬁt?%e‘aﬁﬁﬁ?*é‘?%ft; f‘:‘%%%?%? heavy

chain has afn 482N 3HeAIOl9D9% BerFHEA FEhe HeHMPEhe hPe Ahadpiés ®1; and
nBT062-SPDB-DM4 was the most active one, while the nBT062-SPP-DM1 conjugate

showed slightly increased activity as compared to its murine counterpart B-B4-SPP-DM1
(FIG. 10). The results obtained in individual mice show in addition that the anti-tumor
activity obtained with B-B4-SPP-DM1 is more heterogeneously and therefore less
predicable than that measurs in mice freated with nBT062-SPP-DM1. In ferms of
homogeneity of anti tumor activity, the other conjugate that uses nBT062 as targeting
antibody nBT062-SPDBE-DM4 hehaved similar to nBT062-SPP-DM1.

No body weight reduction was observed in any treatment group suggesting that

the treatments were well tolerated.

Discussion

The results of the analysis of three CD138-targeting conjugates in experimental
animals demonstrate the importance of targeted delivery for the anti-tumor activity. While
the maytansinoid conjugates of the human chimeric nBT062 and the murine B-B4
antibodies show significant activity as measured by log cell kill, there was no significant
impact on tumor growth from treatment with unconjugated DM4, unmodified native
huBT062 antibody, or a non-targeting control conjugate (huC242-DM4).

The immunoconjugate prepared from the human chimeric antibody, nBT062-SPP-
DM1, gave slightly higher anti-tumor activity then the conjugate prepared from its murine
counterpart, B-B4-SPP-DM1. In addition, treatment with nBT062-SPP-DM1 and nBT062-
SPDB-DM4 resulted in more homogenous responses in individual mice as compared to
treatment with B-B4-SPP-DM1. The high binding variation of B-B4-SPP-DM1 explained
that the measurement of the median tumor volume (+/- SD) of MOLP-8 human muitiple
myeloma xenografts in CB.17 SCID mice over time (days) post-inoculation actually
provided for relatively better results for B-B4-SPP-DM1 than for nBT062-SPP-DM1 (data
not shown).This feature of immunoconjugates using nBT062 as a targeting antibody
seems o be beneficial especially for therapeutic use of the conjugates.
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60% or 50%
SMCC-DM1 at 250 ug/kg weekly dosing (LCK=2.1; see Table 5). Comparison of the

mean tumor growth curves for the treatment groups by repeated measures ANOVA
performing Dunnett's Multiple Comparisopn Test showed a significant difference
between the PBS control group and 450 gg/kg nBT062-SPDB-DM4 (p<0.01), 250 pglkg
nBT062-SPDB-DM4 (p<0.05) and five weekly doses of 250 ug/kg nBT062-SMCC-DM1
{p<0.05). No partial or complete tumor regression in any of the treatment groups
occurred with the exception of one animal receiving 450 ug/kg nBT062-SPDB-DM4,
which had partial regression of the tumor until day 85 post-inoculation.



Phoeni xTenp32462. t np. t xt SEQUENCE LI STI NG <110> Bi otest AG <120> AGENTS
TARGETI NG ¢D138 AND USES THEREOF <130> 319936. WO JNIY CJS <150> 61/ 016, 630
<151> 2007-12-26 <160> 13 <170> Patentln version 3.5 <210> 1 <211> 448
<212> PRT <213> Artificial Sequence <220> <223> Am no Acid sequence
(predicted) of heavy chain of chinmeric human/ nouse anti body <220>

-47 -
Table 5. Log cell kill {(LCK) values as measure for anti-tumor activity of different nBT062-

DiMix conjugates in different dosing schemes. Refer to the Materials and methods section

for information on calculation of LCK values.

Test Material Dose {ug/kg) LCK Dosing
PB3 single dose
nBT062-SMCC-DM1 450 0.85 single dose
nBT062-SMCC-DM1 250 0.53 single dose
nBT062-SMCC-DM1 100 0 single dose
nBT062-SPDB-DM4 450 2.89 single dose
nB8T062-SPDB-DiM4 250 1.05 sinle dose
nBT062-SPDB-DM4 100 0.39 single dose
nBT062-SPP-DM1 450 0.8 single dose
nBT062-SPP-DM1 250 0.39 single dose
nBT062-SPP-DM1 100 02 single dose
nBT062-SMCC-DM1 250 2.1 weekly for 5 weeks




<221> CD Rl <222> (31)-(35) <220> <221> cDR2 <222> (51)..(68) <220> <221>
CDR3 <222> (99)..(111) <220> <221> region 1 g4 <222> (123)..(448) <400> 1
Gn Val Gn Leu Gn Gn Ser Ay Ser Gu Leu Met Met Pro Ay Ala 151015 Ser
Val Lys Ile Ser Cys Lys Ala Thr Ay Tyr Thr Phe Ser Asn Tyr

- 48 -
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Asp Ile G n Met Thr
Arg val Thr Ile Ser
Trp Tyr Gn Gn Lys
Ser Thr Leu G n Ser
Thr Asp Tyr ser Leu

Gn
Cys
Pro
dy
Thr

ser Thr
Ser Al a
Asp Gy
Val Pro
Il e Ser

Thr Tyr Tyr Cys G n Gn Tyr Ser

Phoeni xTenp32462. t np. t xt Thr
W’Aﬁlaﬁs claimed is:

Thr Val Al a

ser
Ser
Thr
Ser
Asn
Lys

ser Leu Ser Ala Ser Leu Gy 151015 Asp
Gn Ay Ile Asn Asn Tyr 202530 Leu Asn
Val GQu Leu Leu Ile 354045 Tyr Tyr Thr
Arg Phe Ser Ay 505560 Ser Gy Ser Ay
Leu Gu Pro 65707580 Gu Asp Ile Ay
Leu Pro Arg 859095

Phe Ay Gy Gy Thr Lys Leu Gu Ile Lys Arg

1. An engineered targeting antibody which recognizes CD138 comprising
an antigen binding region (ABR) against CD138, wherein said antigen binding region is of a

non-human antibody, and

a further antibody region, comprising a human antibody region,

wherein the engineered targeting antibody:
(a) provides for homogenous binding lo CD138 of CD138 expressing cells, and optionally,
(b} binds CD138 with a binding affinity that exceeds the binding affinity of said non-human

antibody; and

whaerein the antigen binding region comprises:

(2) a heavy chain variable region comprising amino acid residues 31 to 35 (CDR1), 51 to 68
(CDR2) and 99 to 111 (CDR3) of SEQ 1D NO: 1, and

(b) a light chain variable region comprising amino acid residues 24 to 34 (CDR1 ), B0 1o 56
(CDR2) and 89 to 97 (CDR3) of SEQ ID NO: 2.

2. The engineered targeting antibody of claim 1, wherein said further antibody region is at
least one constant region comprising a heavy chain constant region or a part thereof that is
of a human antibody, and wherein sald engineered antibody is of an IgG4 isotype.

3. The engineered targeting antibody of claim 2, wherein said antibody binds CD138 with a
binding affinity that exceeds the binding affinity of said non-human antibody.

4, The engineered targeting antibody of ¢laim 2, wherein said antibody provides for
homogenous binding to CD138 of CD138 expressing celis.

5. The engineered targeting antibody of claim 4, wherein said engineered targeting antibody
binds CD138 with a targeting variation of less than 150%, 140%, 130%, 120%, 110%, 100%,
90%, 80%, 70%, 60% or 50%.

6. The engineered targeting antibody of any of claims 1 to 5, wherein said further antibody

region comprises:

(a) amino acid residugs 123 to 448 of SEQ D NO: 1, and/or

(b) amino acid residues 108 to 214 of SEQ ID NO: 2, respectively

and mutations thereof that
(ty maintain or lower the antibody-dependent cytotoxicity and/or complement-

dependent cytotoxicity of the engineered targeting antibody and/or



100105110 Pro Ser Val Phe Ile Phe Pro Pro ser Asp Gu Gn Leu Lys Ser Gy
115120125 Thr Ala Ser val val cys Leu Leu Asn Asn Phe Tyr Pro Arg Qu Al a
130135140 Lys Val G n Trp Lys Val Asp Asn Ala Leu Gn ser Ay Asn Ser Gn
145150155160 A u Ser Val Thr Au G n Asp-%er Lys Asp ser Thr Tyr ser Leu
Ser 165170175 Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Qu Lys H's Lys Val
Tyr 180185190 Ala Cys GQu Val Thr Hs Gn Ay Leu Ser Ser Pro Val Thr Lys
Ser 195200205 Phe Asn Arg Ay du Cys 210 <210> 3

(ii) stabilize the engineered targeting antibody.

7. The engineered targeting antibedy of claim 1 or 2, wherein said antigen binding region of
said non-human antibody is of a mouse antibody.

8. The engineered targeting antibody of claim 1 or 2, wherein said engineered targeting
antibody Is a chimeric antibody and said non-human antibody is B-B4.

9. The engineered targeting antibody of claim 3, wherein said engineered targeting antibody
comprises at least one heavy chain and one light chain and wherein

(a) said heavy chain has at least about 70% sequence identity with SEQ 1D NO:1; and/or
(b) said light chain has at least about 70% sequence identity with SEQ ID NO:2.

10. The engineered targeting antibody of claim 6, wherein
(a) said heavy chain has at least about 90% sequence identity with SEQ iD NO:1; and
(b} said fight chain has at least about 90% sequence identity with SEQ ID NO:2.

11. The engineered targeting antibody of claims 1 or 2, wherein the ABR consisting

essentially of an ABR of a non-human antibody.

12. A pharmaceutical composition comprising the antibody of claims 1 or 2, and a

pharmaceutically acceptable carrier.

13. A hybridoma which produces the antibody of ¢laim 1 or 2.

14. An antibody based assay comprising the antibody of claim 1 or 2.

15, An isolated polypeptide comprising an amino acid sequence of an immunoglobulin heavy
chain or part thereof, wherein said immunoglobulin heavy chain or part therecf has at feast
70%, at ieast 80%, at least 00%, at least 95% or at least 98% sequence identity with SEQ 1D
NQ:1, whersin a targeting agent comprising said immunoglobulin heavy chain or part thereof
targets CD138,

16. The isolated polypeptide of claim 15, wherein a constant reglon of said immunoglobulin
heavy chain or said part thereof is an [gG4 isofype constant region.

17. The isolated polypeptide of claim 15, wherein said targeting agent is a mouse human

chimeric antibody.



<211>
<400>
<213>
<400>

31 <212> DNA <213> Artificial Sequence <220> <223> |gH prinmer NMHV7
3 atgggcatca agatggagtc acagacccag g3l <210> 4 <211> 21 <212> DNA
Artificial sequence <220> <223> | gGl constant region priner MACGL
4 cagtggatag acagatgggg g21 - 56 -

18. An isolated polypeptide of claim 15 further comprising an amino acid sequence of an
immunoglobulin fight chain or part thereof, wherein said immunoglobulin light chain or part
thereof has at least 70%, at least 80%, at least 90%, at least 95% or at least 98% sequence
identity with SEQ 1D NO:2,

19. An isolated polypeptide according to claim 15, wherein said immunoglobulin heavy chain
is identical to the sequence of SEQ 1D NO:1.

20, An isolated polynucleotide according to claim 18 or 19, wherein said immunoglobulin
light chaln is Identical to the sequence of SEQ 1D NO:2.

21. Use of an engineered targeting antibody according to any of ciaims 1to 11 inthe
manufacture of a medicament for inhibiting tumor growth in an individual with CD138
expressing celis, wherein the engineered targeting antibody homogenousty binds CD138

expressed on the CD138 expressing cells.

22. The use according to claim 21, wherein said engineered targeting antibody binds CD138
with a targeting variation of less than 160%, 140%, 130%, 120%, 110%, 100%, 90%, 80%,
70%, 60% or 50%.



<210> 5 <211> 30 <212> DNA <213> Artificial Sequence <220> <223> 1g kappa
primer MKV2 <400> 5 at ggagacag acacactcct gctatgggtg30 <210> 6 <211> 33
<212> DNA <213> Artificial sequence Phoeni xTenp32462.t np. t xt

PhoenixTemp32462. tmp. tXt
SEQUENCE LISTING

<110> Biotest AG
<120> AGENTS TARGETING CD138 AND USES THEREOF
<130> 319936.wW0/IND/CIS

<150> 61/016,630
<151> 2007-12-26

<160> 13
<170> PatentIn version 3.5

<210> 1

<211> 448

<212> PRT

<213> Artificial sequence

<220>
<223> Amino Acid sequence (predicted) of heavy chain of chimeric
human/mouse antibody

<220>

<221> CDR1

<222> (31)..(3%)
<220

<221> CDR?

<222> (51)..(68)
<220>

<221> CDR3

<222> (99)..(111)
<220>

<221> region IgG4
<222> (123)..(448)

<400> 1
Gln val GIn Leu GIn Gln ser Gly Ser Glu Leu Met Met Pro Gly Ala
1 5 10 15

Ser val Lys %ge Ser Cys Lys Ala ;gr Gly Tyr Thr Phe Ser Asn Tyr
30

Trp Ile Glu Trp val Lys Gln Arg Pro Gly His Gly Leu Glu Trp Ile
35 40 45

Gly Glu Ile Leu Pre Gly Thr Gly Arg Thr Ile Tyr aAsn Glu Lys Phe
50 55 60

Lys Gly Lys Ala Thr Phe Thr ATla Asp Ile ser Ser Ash Thr val Gln
65 70 75 80

Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys
85 90 95

Ala Arg Arg Asp Tyr Tyr Gly Asn Phe Tyr Tyr Ala Met Asp Tyr Trp
100 105 110
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<220> <223> ig kappa primer MV4 <400> 6 at gagggccc ctgctcagtt ttttggcttc
ttg33 <210> 7 <211> 25 <212> DNA <213> Artificial Sequence <220> <223> 19
kappa prinmer nKv9 <400> 7 atggtatcca cacctcagtt ccttg25 <210> 8 <211> 20
<212> DNA

PhoenixTemp32462. tmp. txt

Gly 6In Gly Thr ser val Thr val Ser Ser Ala Ser Thr Lys Gly Pro
115 120 125

Ser val pPhe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr
130 135 140

Ala Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr
145 150 155 160

val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro
165 170 175

Ala val Leu GIn Ser Ser Gly Leu Tyr Ser teu Ser Ser val val Thr
180 185 190

val Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn val Asp
185 200 205

His Lys Pro Ser Asn Thr Lys val Asp Lys Arg val Glu Ser Lys Tyr
210 215 220

Gly Pro Pro Cys Pro Ser Cys Pro Ala Pro ¢lu Phe Leu Gly Gly Pro
225 230 235 240

Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
245 250 255

Arg Thr Pro Glu val Thr Ccys val val val Asp val ser Gin Glu Asp
260 265 270

Pro Gtu val GIn Phe Asn Trp Tyr val Asp Gly val Glu val His Asn
275 280 285

Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr Arg val
290 295 300

val Ser val Leu Thr val Leu His G1n Asp Trp Leu Asn Gly Lys Glu
305 310 315 320

Tyr Lys Cys Lys val Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys
325 330 335

Thr Ile ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gin val Tyr Thr
340 345 350

teu Pro Pro Ser Gln Glu Glu Met Thr Lys Asn Gln val Ser Leu Thr
355 360 365

Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu
370 375 380
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<213> Artificial Sequence <220> <223> prinmer MC <400> 8 act ggat ggt
gggaagat gg20 <210> 9 <211> 50 <212> DNA <213> Artificial sequence <220>
<223> forward (For) prinmer <400> 9 agagaagctt gccgccacca tgattgcctc
tgctcagttc cttggtctcc50 <210> 10 <211> 35

PhoenixTemp32462. tmp. txt

Ser Asn Gly &ln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu
385 390 395 400

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg lLeu Thr val Asp Lys
405 410 415

Ser Arg Trp Gin Glu Gly Asn val Phe Ser Cys Ser val Met His Glu
420 425 430

Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly
435 440 445

<210> 2

<211l> 214

<212> PRT

<213> Artificial Sequence

<220>
<223> Amino Acid sequence (predicted) of light chainr of chimeric
human/mouse antibody

<2205

<221> CDR1
<222> (24)..034)
<220>

<221> CDRZ
<222> (50)..(56)
<220

<221> CDR3

<222> (89)..(97)
<220>

<221> region IgG4
<222> (108)..(214)

<400> 2
Asp Ile Gln Met Thr GIn Ser Thr Ser Sser Leu Ser Ala Ser Leu Gly
1 5 10 15

Asp Arg val Egr Ile Ser Cys Ser Sga Ser Gln Gly Ide ?Sn Asn Tyr

Ley Asnh ggp Tyr Gin 6In Lys 250 Asp Gly Thr val g;u Leu Leu Ile

Tyr Egr Thr ser Thr Leu GIn Ser Gly val Pro ggr Arg Phe Ser Gly
55

Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Ser Asn Leu Glu Pro
5 70 75 80

Glu Asp Ile Gly g?r Tyr Tyr Cys Gin ggn Tyr Ser Lys Leu Sgo Arg

Page 3



<212> DNA <213> Artificial

Sequence <220> <223> ol i gonucl eotide priner 8T03

<400> 10 caacagtata gtaagctccc tcggacgttc ggtgg35 <210> 11 <211> 35 <212>

DNA <213> Art

i ficial Sequence <220> <223> ol i gonucl eotide priner

BT04 <400>

11 ccaccgaacg tccgagggag cttactatac tgttg35 Page 5 Phoeni xTenp32462. t np. t xt
<210> 12 <211> 41 <212> DNA <213> Artificial

Thr Phe Gly Gly Gly Thr Lys
100

Sequence <220>

PhoenixTemp32462. tmp. txt

105

Pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu

115 120

Thr Ala ser val val Cys Leu Leu Ash Asn Phe
130 1358

Lys val

Gln Trp Lys val Asp Asn Ala Leu Gln

150

Glu ser val Thr Glu GIn Asp Ser Lys Asp Ser

165 17¢

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu

Ala Cys

Phe Asn
210

<210>
<211>
<212>
<213>

<220>
<223>

<400>
atgggea

<210>
<211>
<212>
<213>

<220>
<223>

<400>
cagtgga

<210>
<211>
<212>
<213>

<220>
<223>

<4G0>
atggaga

<210>

180 185

Glu val Thr His Gin Gly Leu Ser
195 200

Arg Gly Glu Cys

3

31

DNA

Artificial Sequence

IgH primer MHV7

3
tca agatggagtc acagacccag ¢

4
21

DNA

Artificial Sequence

IgGl constant region primer MHCG1

4
tag acagatgggg g

5

30

DNA

Artificial Sequence

Ig kappa primer MKV2
5

cag acacactcct gctatggotg

6

Page 4

Ser

Gln

Tyr

ser

Thr

Lys

Pro

Leu

125

Pro

Gly

Tyr

His

val
205

110

Lys

Arg

Asn

ser

Lys

Thr

Leu Glu Ile Lys Arg Thr val Ala

Ser

Glu

Ser

Leu

175

val

Lys

Ala

Gly

Ala

Gin

160

ser

Tyr

sSer

31

21

30



<223> prinmer g2258 <400> 12 cgcgggatcc actcacgttt gatttccagc ttggtgcctc c4l
<210> 13 <211> 45 <212> DNA <213> Artificial Sequence <220> <223> Pri mer

022949 <400> 13 cgatgggccc ttggtggagg ctgaggagac ggtgactgag gttccdb

PhoenixTemp32462. tmp. txt
<211l> 33
<212> DNA
<213> Artificial sequence

<220>
<223> 1Ig kappa primer MKv4

<400> 6
atgagggccc ctgctcagtt ttttggette titg

<210> 7

<211> 25

<212> DNA

<213> Artificial sequence

<220>
<223> 1Ig kappa primer MKv9

<400> 7
atggtatcca cacctcagtt ccttg

<210> 8

<211> 20

<212> DNA

<213> Artificial sequence

<220>
<223> primer MKC

<400> &
actggatggt gggaagatgg

<210> 9

<211> 50

<212> DNA

<213> Artificial Seguence
<220>

<223> forward (For) primer
<400> 9

agagaagcrt gccgecacca tgattgecte tgetcagtte cttggtetee

<210> 10

<211> 35

<212> DNA

<213> Artificial Sequence

<220> i

<223> oligonucleotide primer BTO3
<400> 10

caacagtata gtaagctccc tcggacgttc ggtgg

<210> 11

<211> 35

<212> DNA

<213> Artificial sequence

<220> . . )

<223> oligonucleotide primer BT04
<400> 11

ccaccgaacy tccgagggag cttactatac tgttyg
Page 5

33

23

20

50

35

35



<210>
<211>
<212>
<213>

<220>
<223>

<400>

PhoenixTemp32462. tmp. txy

12

41

DNA

Artificial Sequence

primer g2258
12

cgcgdggatcc actcacgttt gatttccagc ttggtgectc c

<210>
<211>
<212>
<213

<220>
<223>

<400>

13

45

DNA

Artificial Sequence

Primer g22949
13

cgatgggcce ttggtggagy ctgaggagac ggtgactgag gttcce
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