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a for ei BACKGREIINDBQF THE INVENTION

Field of the Invention

[002] The present invention relates to anti-CD19 antibodies, particularly humanized,

chimeric and human anti-CD19 antibodies, particularly monoclonal antibodies (MAbs) and
fragments thereof, either naked or conjugated to at least one therapeutic and/or diagnostic
agent, and methods of use thereof. In particular, the anti-CD19 antibodies can be used for
treating B cell disease such as, for example, a malignancy, an inflammatory disease or
disorder, or an autoimmune disease. In more particular embodiments, the anti-CD19
antibodies may comprise one or more substituted amino acids designed to optimize a physical

and/or physiological characteristic of the antibody.

Description of Related Art

[003] The immune system of vertebrates consists of a number of organs and cell types
which have evolved to accurately recognize foreign antigens, specifically bind to, and
eliminate/destroy such foreign antigens. Lymphocytes, among other cell types, are critical to

the immune system. Lymphocytes are divided into two major sub-populations, T cells and B
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the overall survival of the patients is only minimally affected. The late stages of chronic

lymphocytic leukemia are characterized by significant anemia and/or thrombocytopenia. At
this point, the median survival is less than two years. Foon et al., Annals Int. Medicine
113:525 (1990). Due to the very low rate of cellular proliferation, chronic lymphocytic
leukemia is resistant to cytotoxic drug treatment. Traditional methods of treating B-cell
malignancies, including chemotherapy and radiotherapy, have limited utility due to toxic side
effects.

[007] B cells comprise cell surface proteins which can be utilized as markers for
differentiation and identification. One such human B-cell marker is a CD19 antigen and is
found on mature B cells but not on plasma cells. CD19 is expressed during early pre-B cell
development and remains until plasma cell differentiation. CD19 is expressed on both normal
B cells and malignant B cells whose abnormal growth can lead to B-cell lymphomas. For
example, CD19 is expressed on B-cell lineage malignancies, including, but not limited to

non-Hodgkin's lymphoma, chronic lymphocytic leukemia, and acute lymphoblastic leukemia.
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Robinson, R. D. et al., "Chimeric mouse-human anti-carcinoma antibodies that mediate

different anti-tumor cell biological activities," Hum. Antibod. Hybridomas 2:84-93 (1991)

(chimeric mouse-human antibody having undetectable ADCC activity). Therefore, the

potential therapeutic efficacy of a chimeric antibody can only truly be assessed by in vivo

experimentation, preferably in the species of interest for the specific therapy.

[0010] One approach that has improved the ability of murine monoclonal antibodies to be

effective in the treatment of B-cell disorders has been to conjugate a radioactive label or

chemotherapeutic agent to the antibody, such that the label or agent is localized at the tumor

site. For example, studies indicate that %Y labeled anti-CD19 antibodies can be used to

reduce lymphoma in mice (McDevitt et al., Leukemia 16:60, 2002), anti-CD19 antibodies

conjugated to idarubicin result in tumor regression in an experimental model (Rowland et al.,

Cancer Immunol. Immunother., 37:195, 1993), and 1251 and "'In radiolabeled anti-CD19 is

specifically taken up in tumor bearing organs (Mitchell et al., J. Nucl. Med., 44: 1105, 2003).

Combination therapy with an anti-CD19 antibody is also disclosed in Ek et al., Leuk.



Combi nation therapy with an anti-CD 19 antibody is also disclosed in Ek et
al ., Leuk.Lynphoma 31: 143 (1998) and Uckun et al, Blood, 79:3 116 (1992).
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ant i bodi es, a?one, S an anti1 body fusion pfotein, as a therapeutic
conjugate alone or as part of an anti body fusion protein, in conbination,
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humans and other mammals. The antibodies, fusion proteins and fragments thereof can be

used alone, conjugated to at least one diagnostic and/or therapeutic agent or in combination
with other treatment modalities.

[0014] Methods of use of the claimed antibodies may include treatment of mammalian
subjects, such as humans or domestic animals, with one or more humanized, chimeric or
human anti-CD19 antibodies, alone, as an antibody fusion protein, as a therapeutic conjugate
alone or as part of an antibody fusion protein, in combination, or as a multimodal therapy,
with other antibodies, other therapeutic agents or immunomodulators or as an
immunoconjugate linked to at least one therapeutic agent, therapeutic radionuclide or
immunomodulator. These humanized, chimeric and human anti-CD19 antibodies can also be
used as a diagnostic imaging agent alone, in combination with other diagnostic imaging
agents, and/or in conjunction with therapeutic applications. Disease states that may be treated
include neoplasias, preferably B cell related lymphomas and leukemias, such as non-

Hodgkin's lymphoma, chronic lymphocytic leukemia, acute lymphoblastic leukemia, or
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[0016] The humanized, chimeric and human anti-CD19 MAbs and fragments thereof, and
antibody fusion proteins and fragments thereof may be administered alone, either naked or
conjugated to a therapeutic or diagnostic agent, or in combination with another naked
antibody, fragment or immunoconjugate. Also, naked or conjugated anti-CD19 antibodies
and fragments thereof, and antibody fusion proteins and fragments thereof may be
administered in combination with at least one therapeutic agent or diagnostic agent that is not
conjugated to an anti-CD19 antibody or fragment thereof, or fusion protein or fragment
thereof.
[0017] Other embodiments relate to DNA sequences encoding a humanized, chimeric or

human anti-CD19 antibody and fragment thereof, and antibody fusion protein and fragment

thereof. Likewise, a vector and host cell containing the DNA sequence is also contemplated.
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defined by Kabat numbering scheme. The insertion residues have the same preceding digits

as that of the previous residue. For example, residues 82, 82A, 82B, and 82C in FIG. 1B are
indicated as 82, A, B, and C, respectively. The light chain variable region is shown in FIG.
1A (SEQ ID NO:1 and SEQ ID NO:2) and the heavy chain variable region is shown in FIG.
1B (SEQ ID NO:3 and SEQ ID NO:4).

[0020] FIG. 2 shows the results of cell surface competitive binding assay to compare the
binding specificity of the cA19 antibody with that of other anti-CD19 antibodies, BU12 and
B4. Increasing concentrations of cA19 blocked the binding of radiolabeled BU12 to Raji cells
in a similar fashion as the unlabeled BU12 and B4, indicating these antibodies recognize
similar or overlap epitopes of the CD19 molecule.

[0021] FIG. 3 compares the amino acid sequences of the variable light chain (Vk) and
variable heavy chain (VH) of human antibodies, the chimeric and the humanized anti-CD19
antibodies. FIG. 3A compares the amino acid sequences of the variable light chain (Vk) of

the human antibody, (REIVk, SEQ ID NO:5), a chimeric antibody, (cA19Vk, SEQ ID NO:6),
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inset. hA19 showed virtually same binding affinity as cA19. As shown the apparent

dissociation constant values were calculated to be 1.1 and 1.2 nM for hA19 and cA19,

respectively.

DETAILED DESCRIPTION OF THE INVENTION

Definitions
[0025] Unless otherwise specified, "a" or "an" as used herein means "one or more."
[0026] Unless otherwise specified, terms are used in accordance with their plain and ordinary
meaning.
[0027] An “antibody,” as described herein, refers to a full-length (i.e., naturally occurring or
formed by normal immunoglobulin gene fragment recombinatorial processes)
immunoglobulin molecule (e.g., an IgG antibody) or an immunologically active (i.e.,

specifically binding) portion of an immunoglobulin molecule, like an antibody fragment.
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domains of the chimeric antibody may be derived from that of other species, such as a cat or
dog.
[0031] A “humanized antibody” is a recombinant protein in which the CDRs from an
antibody from one species; e.g., a rodent antibody, are transferred from the heavy and light
variable chains of the rodent antibody into human heavy and light variable domains. The
constant domains of the antibody molecule are derived from those of a human antibody.
[0032] A “human antibody” is an antibody that contains human variable and constant region
sequences. For example, human antibodies may be obtained from transgenic mice that have
been engineered to produce human antibodies in response to antigenic challenge. In this
technique, elements of the human heavy and light chain loci are introduced into strains of
mice derived from embryonic stem cell lines that contain targeted disruptions of the murine
endogenous heavy chain and light chain loci. The transgenic mice can synthesize human

antibodies specific for human antigens, and the mice can be used to produce human antibody-

secreting hybridomas. Methods for obtaining human antibodies from transgenic mice are
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anti body.¢fegg@gment, or a sub fragment, and is useful in the treatnent of a

di sease. Exanpl es of therapeutic ents incl.ude bodi
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hormones, immunomodulators, chelators, boron compounds, photoactive agents or dyes and
radioisotopes.

[0034] A “diagnostic agent” is a molecule or atom which may be administered conjugated to
an antibody moiety, i.e., antibody or antibody fragment, or subfragment, and is useful in
diagnosing a disease by locating the cells containing a target antigen. Useful diagnostic
agents include, but are not limited to, radioisotopes, dyes, contrast agents, ultrasound-
enhancing agents, optical-enhancing agents, fluorescent compounds or molecules and
enhancing agents (e.g. paramagnetic ions) for magnetic resonance imaging (MRI). U.S. Pat.
No. 6,331,175 describes MRI technique and the preparation of antibodies conjugated to a
MRI enhancing agent and is incorporated in its entirety by reference. Preferably, the
diagnostic agents are selected from the group consisting of radioisotopes, enhancing agents
for use in magnetic resonance imaging, ultrasound, and fluorescent compounds. In order to

load an antibody component with radioactive metals or paramagnetic ions, it may be
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[0035] An “immunoconjugate” is a conjugate of an antibody component with a therapeutic or

diagnostic agent.

[0036] An “expression vector” is a nucleic acid molecule, preferably a double-stranded

DNA molecule, comprising a gene that is expressed in a host cell. Typically, gene expression

is placed under the control of certain regulatory elements, including constitutive or inducible

promoters, tissue-specific regulatory elements and enhancers. Such a gene is said to be

"operably linked to" the regulatory elements.

[0037] A “recombinant host cell” may be any prokaryotic or eukaryotic cell that contains

either a cloning vector or expression vector. This term also includes those prokaryotic or

eukaryotic cells,-as well as a transgenic animal, that have been genetically engineered to

contain the cloned gene(s) in the chromosome or genome of the host cell or cells of the host
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of the hggﬂgé%@s RESLALAL Y JHHAERERS PROUnTRRYatbs RSt RGn@ LIRSS ardiste@sitéwe f usi on

protein G a singl"'e antigen or epitope; i.e., nonoval ent, bivalent,
trival eftsioorprowli iasad eningleSpeiged prértitppeiridi ceeneyalsplwbivalont. AHYHGERE or

cP 0P .41 R0 IRt ! Byl gty fRpBSRSElf
Bfﬁ Uif 2' B1Ptd BiRdYi.c. EmBnospddfit HipetiFichirkpéeid, nhereesifici Usingshdsedefbiitidisng ar ms
a natural antibody, e.g., an IgG, is bivalent because it has two binding arms but is
monospecific because it binds to one epitope.
[0039] A multispecific antibody is an antibody that can bind simultaneously to at least two
targets that are of different structure, e.g., two different antigens, two different epitopes on
the same antigen, or a hapten and/or an antigen or epitope. One specificity would be for a B-
cell, T-cell, myeloid-, plasma-, and mast-cell antigen or epitope. Another specificity could be
to a different antigen on the same cell type, such as CD20, CD19, CD20, CD21, CD23,
CD46, CD80, HLA-DR, CD74, and CD22 on B-cells. Multispecific, multivalent antibodies
are constructs that have more than one binding site, and the binding sites are of different
specificity. For example, a diabody, where one binding site reacts with one antigen and the
other with another antigen.

[0040] A bispecific antibody is an antibody that can bind simultaneously to two targets which

are of different structure. Bispecific antibodies (bsAb) and bispecific antibody fragments
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nonospeci fic because it binds to one epitope. [0039] A nultispecific

anti body is an anti body that can bind sinultaneously to at |east two
targets twetowves3nb different structure, e.g., tw diffecenSs2emnsgens, two
different epitopes on the sanme antigen, or a hapten and/or an antigen or

On f t | d | -
ano madblB) ikt g e AR Sp TR S ot ity RORE PR o e
d ff t i CGhPthaCD20, CD21,
023, eéélacgggﬁ AR %?ﬁ%ég%ﬁgkﬁ g @Be gir}lw%-lgislt %B@tll\l/ﬁl ti sr})lgm fic,

rruI t i va;bemﬁcadalrythnbisdo eﬁargctebbmalﬂlgﬁéﬁ@tbh%tﬁ afleyepote er @ﬁﬁﬁo%lﬁé‘gﬁ}tn‘ﬂl ng site,

and t he hi ndi are of .diff i a di abod
wher e ﬁ@et%’lorﬁggﬁ t‘f K?ne%{g{eén g’ﬂcgedugncf%l%ﬁd% Egﬁ%ﬁ er WI t h anot hery
anti ge ooiﬁ(y&ﬂlesﬁc RhisRecintivde aaag¢ Qxﬁdl}alsl saclams lamesbozdgle tshedp, gaats,Blamds,

si mul taneousl y to two targets whi ch are of differen tructur specific
ant i bodilgssas, badpies asavadi aFORIPRMOD AT dY 2PFe]| %%@@58& tff?a‘g)én 6?{ “| east

Orryngl glr gngmh%fls SR&GL I (iﬁ]un\‘for{)éw stifleludPdniGIR TR teas tsBTﬁ@sle|are 1?_ rig&lily.dogs

asna-, anti gen or epi t pe and east one ot her
armt haindS:E@CalfHoﬁ@lh bnptalbrouidstst such at gniged pigh dlawtqru gas,@nxirfaltretb,eeaﬁe glse

t herapeutic or diagnostic agent. A vari | fc fusion proteins can
be proddelagedsas #§ SHelusRan RIFNARYTITRES f”ﬁ’@E 3{50 ﬁ?re %Odélﬂ? nlileg i ncl ude

I arge an| SHEL13S, BOS sESeatCat t1 e, sheep, goats, Ilamas al pacas, and
pi gs, %’I%nas corrp%tm&%n aqr:lell mals. In a preferred enbodi nent, the donestic

ani mal | s a Oanrsiew Conpani on ani mal s i nclude ani mal s kept as pets These

are pri cats igs,
namst er B0z B3GR F Bred L B R ale IR G ENARE B &6
such asth@@ﬁé’tﬁﬁésradlbﬁxc%dmlﬁtfv@'ﬂ@d t6 gl Tepl rdtdfsa)f@bmaamamﬂhsnmmﬂespcmsa dog or

a cat. Overview [0042] As discussed above ij (9%@ t| bodi es that are
unconj wgaiaecht@WH atfereedlisip pha%gr@aﬁé/ﬂafg@aﬁ?f’& P%l 7 eﬁ%?\?“é’tf’é‘fef’ fto

Ip;\;) \élr gglgﬁh I&@g a&%gae%f c}(ﬁgle?gt ' Kﬁm&??ﬂtb@ﬁlb% 158’@1 eﬁltlb@d)pﬁfsio%%&eiﬂst h

FeSSrvVe forms o oma The present invention
provi de§sehﬂm&rtteéﬁﬂent@hmmfmmaﬁrsubgumrhmaﬁ?ﬂ)ddmmmanbods,eeéomas ant i body

fusi on proteins useful for tr at ment ect mans and
donest i eoniysarTdmapigisesd 15 s0R B’@HP%&'&‘B ﬂﬁf%ﬁeﬂ{]‘é elﬂlé CrsHudé ShBiFation with
ot her tﬁaﬁaagﬁ%dd?esaage%ﬁlfodgnﬁéﬂagém Bhjagitenaked antibodies and anti body

t her apeuti ¢ "conj ugat es he ant’i -CD 19 MAbs éaeferabl y contain
speci fi [l)()m&l]rTMarﬂDRmﬁMAbmmefmabhmoatanumenéiconurm Rp droghene @marg MAbs

that ha;{nemrslg grc cllfnlngrllé nt1 %blbr}&AgD%h Q\}el ec1f101-{ Bor iy tDl9 antigen. The anti-
CD19 MAbs are humanized, chimeric or human MAbs. The CDRs of the light chain variable
region of the anti-CD19 MAD preferably comprises CDR1 comprising amino acids
KASQSVDYDGDSYLN (SEQ ID NO:16); CDR2 comprising amino acids DASNLVS (SEQ
ID NO:17); and CDR3 comprising amino acids QQSTEDPWT (SEQ ID NO:18); and the
heavy chain variable region CDR1 comprising amino acids SYWMN (SEQ ID NO:19);
CDR2 comprising amino acids QIWPGDGDTNYNGKFKG (SEQ ID NO:20) and CDR3
comprising amino acids RETTTVGRYYYAMDY (SEQ ID NO:21).
[0044] In a preferred embodiment, the humanized anti-CD19 MAD or fragment thereof
comprises the CDRs of a murine anti-CD19 MAb and the framework (FR) regions of the
light and heavy chain variable regions of a human antibody and the light and heavy chain
constant regions of a2 human antibody, while retaining substantially the B-cell, and B-cell
lymphoma and leukemia cell targeting of the parent murine anti-CD19 MAb, and wherein the
CDRs of the light chain variable region of the anti-CD19 MAb comprise CDR1 comprising
amino acids KASQSVDYDGDSYLN (SEQ ID NO:16); CDR2 comprising amino acids
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CD MAbs are huneni zed, chinmeric or human MAbs. The CDRs of the |ight chain
variable region of the anti-CD 19 MAb preferably conprises CDRl conprising
ani no aciwe 26AEEBUBYDCDSYLN (SEQ ID NO  16); CDR2 conpr PSITAS2@i066@CI ds

DASNLVS (SEQ I'D NGO 17); and CDR3 conpri si ng anm no aci ds QQUSTEDPWI (SEQ I D

NO 18): and n bl e |

Sy CHEE B UER OB YOG SOy Srgr ik A ot s G (S8
| D NO 20). 1 8 dn ERTISRYBY 118 'h@ﬂvﬂﬂaﬁpvaaﬁblé&eﬁﬁﬂ'EﬂYﬁameﬁE@mmsNO 21) .
[0044] In a’ preferred enbodi mént, the humani zed anti - { agrrent

t her eofCIRhpomesng frainCRREISSTY WMN |($E1@ IRAP:18h ClléRR/ABmaﬂang ﬁ@‘qoraﬁ

(FR i h

bt bodd PRI Py kG TREQUEHY 20D AL RS R ARG aﬁ%ﬁmﬁm”‘”

ant i boETMWVGRYYEL AMD NGSBEQUBNO AR The mhmnaedehﬂl CRirdMB-bow| fragmgnphonma and
| eukem a cel | tar%etl ng of the ar.ent erein

t he CDRkeredf m ‘ai"hth\f/’a{: sabiths lﬁgﬁ ‘E?fvytch%m Vrar’flelg%bgi@%%b conpri se

CDR co CDR2

Sompr sFﬁé@n#%o%%%r%%%%fw@?@@‘%“m%( R i A g i no

?glg :Jlg n%&gﬁg\&g&%ﬁﬁ%&%ﬁ@mi@wm o1hfea gDBRS tl@requayw@awn gHedshokar i abl e
n

(SEQ | BoNeD 2807 sl gL R A 405 T e BT ORCE R RE gD

NG 20) 1 ggy %ve&% 1olag>fmn4>mﬁa g6l RETIT MEROAAMRYd(SEQedid fiBn21) . The

humani zed "ant i - or fragment thereof may further cont g%4g he FRs

%&H’? e

of the rkiidints 428, 38eé0y87c hayg, rﬁndelm abths mugiedight 611*31{1 Mariapi 1 t one

amno acid fro espon F |1 t he
hunani z%@orfrﬁr?{nﬁﬁg]i@%m E%i“ ‘ggn%“ﬁ t‘%fegrgiedgfD ggy con {}@fﬁ %mgta §6IHe(§31f|st1E:iélong’ ani no
aci d r egbeiieres AhRHeTR Ahid dcRibiesidess 151ed2ibove 8Dnd 6; mds:; ofdliy myuiine a@incand 108
of the murine heavy chain varjable regi on of FI | east, .one am no
aci d r ewidispquenseeeinder MpBHAipessn darauman 1y regigns Ogéh @g’ht a%)geava/ Y499 of the

murine Lot A8 VBIhARLE, HAGL Wbl ARanki i e e Ceribadgabodi ont

ins each of the substituted nurine
FR am nMo@@pldfeEaQﬁy dmemmam&reédnam@ Maweordragnenethefeof pempaises Hee b hek aci d

sequences can t d t

vari abl GESha? A0 Tromabesary Fohh i VHATRogPdSEr P RE RSy M Bk e
bi ndi ngy.L @1k, Qx? i-2M109qRb cwﬁfpﬁs&r&faﬂﬂﬁﬁhw Itmguﬂwfmmnmd sarlilﬂid re€Bud 9 MAb
or fragrrent thereot conprises the hA19Vk (S FI G. 3A and the

m&gw BEQphEnNOaioy rosfduelaGKaBa. rem%mféh@héb?\}H (Sﬁ@ I%Nﬁ)nl%aq%ﬁf‘? CD 19
€0 004§ e’?he pregacli‘r%ldtc PnI?eargc aﬁlﬁ-éﬂ?é t(CAE 1"5) 'I\?Rb 8]; fr@gﬁ@ﬁt'tﬂ&eé&%‘nﬂﬂﬁes the

CDRs of a murine anti-CD19 MAb and the FR regions of the light and heavy chain variable
regions of the murine anti-CD19 MAD, i.e., the Fvs of the parental murine MAb, and the light
and heavy chain constant regions of a human antibody, wherein the chimeric anti-CD19 MAb
or fragment thereof retains substantially the B-cell, and B-cell lymphoma and leukemia cell
targeting of the murine anti-CD19 MADb, wherein the CDRs of the light chain variable region
of the anti-CD19 MAb comprises CDR1 comprising amino acids KASQSVDYDGDSYLN
(SEQ ID NO:16); CDR2 comprising amino acids DASNLVS (SEQ ID NO:17); and CDR3
comprising amino acids QQSTEDPWT (SEQ ID NO:18); and the CDRs of the heavy chain
variable region of the anti-CD 19 MAb comprises CDR1 comprising amino acids SYWMN
(SEQ ID NO:19); CDR2 comprising amino acids QIWPGDGDTNYNGKFKG (SEQ ID NO:
20) and CDR3 comprising amino acids RETTTVGRYYYAMDY (SEQ ID NO:21). More
preferably the chimeric anti-CD19 MAb or fragment thereof comprises the light and heavy
chain variable region sequences of the chimeric anti-CD19 MAb shown in FIGS. 1A and 1B,
respectively, designated cA19Vk (SEQ ID NO:6) and cA19VH (SEQ ID NO:9).
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wi th a phenyl al ani ne resi due at Kabat residue 9 1 of the hA19VH (SEQ I D
NG 10) sequence. [0045] The preferred chineric anti-CD 19 (cAl19) MAb or
fragment whensaissmenpri ses the CDRs of a nurine anti- COPCY/USBIDIALGE he FR
regions of the light and heavy chain variable regions of the murine

anti - 9 L. 1. e. .he Fvs of th h I ! i
heayycﬁﬂé‘ﬁ%ﬁg? %mpocf"@ﬁptgﬁzsooepc%mﬁzﬁg%r}fﬁglﬁiag%? ﬁ%er ein t%eéngﬁlietrég?ihi and
ant i - CR,A3riMAR t1ridhi agRakvy tcheneefialiletad amsaubsigantsiofiklhymahentbail |, and
B—cel! | ynphomma and | eukem a cell targeti n,% of the 1rfuri a1 i - 19 MAb
\(/:\,her ei nwhehan gDRbuan epte (0 GV Abr S PEPSEPEY F‘é‘-‘g‘?ﬁﬁ e hmerero "
onpri se . CONRL I S 1 a0 AR (3.8 I 1 16) ;
CDR2 c&Hfiﬂ"i%gédnﬁlga °§W%§§%‘Eﬁgﬁ?%ﬂ%’&ﬁ@ég ?ISEQ | Dg%o?{ 17) ;thlﬁg@ce%sﬁcd?%ri si) ng
am no aieasin GRITBRPYIhe Hzht ¢HRiNAIriabB) regian o f tHeduopRsangf CPh® Mybla ggmprigs n

vari abl e region of the i - | 9 i . i si i,
261 de. Svvwrry GBES (306D NGy Sehres EhIIH Bhuy o0 BT G A PRI TRUNGKFK G
(SEQ | Q:r'li}?r VAN afx&‘is GRS $ARGdam Bl 38206 3BEEFIMGRIYYAMDY (SEQ I D

NO 21) . e preterably the chineric anti-CD 19 MAb or_ fragnent thereof
conpr i 466471 Heerlairgdhrhbaiugiente aveyalshiafendedio %@@P@%@P@W@e@@@ﬁ@&‘ew %% he

chineric anti - 19 MAb. shown i Fl . i i
CALOVK TTasmanisr e GO e Gkl et o B Gl RO el e e et s
al SO engoIRAY Sibévd) IR An@idy -t Brodd opfrafihagnixtoflibelse dftededpo i si ng t he

| i ght and heavy chain variabl e and constant regions, of ?Eﬁgtu(grr%&g?ﬁnti.body,

wher e rensanplass anantilosty fugipn gravgip of Segmert taerpek COMATIgINE AL antiz g

B- cel | dle ' _ . ST
chareci TERPIROCP SUARILR B PR3 g Bt v,
((:gEIQ nI \Sﬁ&lcNé;l@ bihgf ﬁztgh(ﬂlib afti-Cheo Muxaor fagrerEdeddibkbbbewmpidre erefernlly dhife CDRs
D A8 MRS el SR i 5 DAL LGB o
[0047] %Eﬁ,ﬁrﬁz?@?ﬁ RIS B9, eh3g, ¢ pi@rdesr, ¢ s oIS DEA; Chody f usi on

pr ot ei nS 0T agnment’s t her conprising at |east two anti-CD 19 s or
f r agnenCB80, @b 2, CLHS 8dBE ViUt d, labldivE. 24T . AR, iendycin il BI8198eBeEes Hegr

fragnent there .S.also intended t i i i
or 1 agHERE. Pia 45T EEBTBRTSm oo asr SRa ey ERdah DB MEHAR Y2 et
t her eof %,g%eﬁk‘?%mh?ﬁl@t)m,qnct, FRAIR S (IDRE) SECTRAIIMAD (DR5) pegment  t her eof

ot her t the anti-CD 19 MAb or fragnent described ab
this secontnn thercof, MidbeveagatanticCiy § MAdphat isdyec ,a%\?)%ﬁenl\t/bééi@%rt fesr;abl Y

Copa, Cbp A0, MeSiee Ty e B TS SRR REIES Y an
angi ogegasr®1baghBfand one or more of the second MAbs to provide specificity to different ’
antigens, and are described in more detail below.
[0048] The humanized, chimeric and human anti-CD19 antibody may possess enhanced
affinity binding with the epitope, as well as antitumor and anti-B-cell activity, as a result of
amino acid mutation and manipulation of the sequences in the variable region to obtain a
superior therapeutic agent for the treatment of B-cell disorders, including B-cell lymphomas
and leukemias and autoimmune diseases. Modification to the binding specificity, affinity or
avidity of an antibody is known and described in WO 98/44001, as affinity maturation, and
this application summarizes methods of modification and is incorporated in its entirety by
reference.
[0049] It may also be desirable to modify the antibodies to improve effector function, e.g., so
as to enhance antigen-dependent cell-mediated cytotoxicity (ADCC) and/or complement
dependent cytotoxicity (CDC) of the antagonist. One or more amino acid substitutions or the

introduction of cysteine in the Fc region may be made, thereby improving internalization
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VEG-, PI G-, ED-B fibronectin, an oncogene, an oncogene product, CD66a-d,
necrosis antigens, li, IL-2, TIA, TAC I1L-6, TRAIL-R (DR4) and TRAIL-R2
(DR5) or wocomniseabi on t hereof, and even an anti-CD 19 Wab/uskh@w/0ss6€i r ect ed
to a different epitope than the anti-CD 19 MAb descri bed herein. The

anti body fusion, proteins nmay .be co : t ne or
nor e ofca}?arl?gltg @e@ﬁalwgeﬁ %O'%?J%I@?’ﬁénn%ggetg‘?? %ﬁ:ll(l? 91 e% %IadAl’ ]’P%ﬁ é%i &%&%’? ?ggng and
are desgr vRgdi74 MAL LBl adl) AaelSavpes| BAAF] InhendiuIm S 028K 982 ¢ and
human anti-CD 19 anti body may possess enhanced affi ni tly bi ndi n with the
epi t opancaasoraled hergin bynrafergnasrin dedr envrsty gi antibody fps)pn proteja may, gsul t of
amno acid t ni. pyuk.at.l Liee Bsid hdtAecear i abl e
regi on pf%?%‘%ﬁé%nhagBg%g%rﬁg%?hgﬁgﬁggﬁ%@%n%ggﬁtﬁﬁf or '? Eyzﬂétdrﬁeat ment of B-cell
di sor despabilitiel udi ng B-cell |ynphonmas and | euken as and aut oi nmune

di seases. Modification to the binding s ificit affinit r i dity of
an ant i[B0W) GestakngbeAmanta d&i %y Becfe%i t@mﬁi%%8§§5 nglplélfsi‘nig%ai r&gleﬁ% CSAE a%/i on,

and thi l A4 %myﬁr' G nPfhemRelif ddndisiignoRNs) dnsantircbrPpor at ed
inits eéﬁ@?%%ﬂ@%ggfr]g? rené’é%g(?fosg%gi]aelr? rraf/arggl sp:) be1 é%?rgﬂl e tol nodi fy the

ant i bodVias o Gragmpniothereef dedesonbediheedin dh) avanibody Hiszan pretednppfizgament

ant i gen- dependent . cel | - nedi at cyt IhGi
oo deRPen Sek - B R L CLAPA AN of AR SiARE epphenEat
substi tgtibe ??otélh ok B%?in@ﬁtf 1agke6t d @prizingCat $daei e first M dicfrageginotherrn be nade,

thereby 1 nproving internalizationcapability and/or increase

conpl enentprisegithe aui-€8119 Miblor figemant theseo! asslescribed dgredp a‘éﬂs‘i‘t,qee}f.t OB Med.
176:1191-1 1991) an e jt it PN 2 B2 d((@P92)
i ncor pof&? roé%ﬁa)gﬂlfm?te}%grag’r@’éerfﬁﬁl&ltthee#rrmcel?lt| ret yc.)r f,46‘§1g3r<';1nti b(gdy fus(i gn

pr ot ei nyRYibbEy RisRRYTedit hdtaghast thesdof Bempegngaisleasit bhe Hot MAh hafisgnent

I t |lysi ADCC bilities. [0050] .Certai mbodi I
i ot Siercet PRPOTiSUTE A GBS OV Gig SR AIEITBIRE T B o ERGGH HoOR N O
{1 a0meng J06k 80ferel AGLAInE LOBMA REABICHAAHIBRSEWIG OD4, (BS, @DEADDI4.CD 19
MAb or rgagrren her eo

as described herein, (b) an antibody fusion protein
or fragopns, Ches,«h20; iRl €D, 6D2B8 D25 1GR3 HIChHe s CES016DMabs or

f ts thereof ti b ' i f
conmr ot RgOdDE L4 EI . RURBah Fh T B M Er oy HABRZE I ATALRS
anti - CQel clgl}r,“@IﬁB AfuraaBpt I LheveeF, MsFIERAILIed(IRe)eind TRMILaR2 (DRS) oome

second fragnent thereof, other than the anti CD19 MAb or fragnent
t her eof goralridat{cah)themofant i body fusi on protein or fragnent thereof conprising

Fr agmenPERE ALt e s eRATRE LSRG B RERE IRIDMAAL BRI, TS 1D o
vectors contain the light and heavy chain constant regions and the hinge region of the human
immunoglobulin, in the case of vectors for use in preparing the humanized, chimeric and
human anti-CD19 MAbs or antibody fusion proteins thereof or fragments thereof. These
vectors additionally contain, where required, promoters that express the MADs in the selected
host cell, immunoglobulin enhancers and signal or leader sequences. Vectors that are
particularly useful in the present invention are pdHL2 or GS, particularly when used to
express a chimeric, humanized or human antibody, such as IgGs, where the vector codes for
the heavy and light chain constant regions and hinge region of IgG1. More preferably, the
light and heavy chain constant regions and hinge region are from a human ED myeloma
immunoglobulin, where optionally at least one of the amino acids in the allotype positions is
changed to that found in a different IgG1 allotype, and wherein optionally amino acid 253 of
the heavy chain of EU based on the EU number system may be replaced with alanine. See

Edelman et al., Proc. Natl. Acad. Sci USA 63: 78-85 (1969), incorporated herein in its

entirety by reference.
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fragment thereof, wherein the second MAb is a MAb reactive with CD4, CD5
Ccbg, CD14, CD15, CD19, CD20, CD21, CD22, CD23, CD25, CD33, CD37, CDéS, ’
CD40, CDMWD200D$6716CD52, CD54, CD74, CDB0, CD126, CD138pCBUS2040Ch1666¢ a,
HML. 24, HLA-DR, tenescin, ED-B fibronectin, IL-6, VEG-, PIGF, TRAIL-R

(DR4) and TRAIL- DRb5). or nbi nati on thereof . .
are expPe¥difnst %%tc P@‘%‘b@w’ﬁ’?w‘%@e(ﬂ‘ﬁé‘ceﬁﬁ&c%@&% ec%&@@ﬁ%é%%%@t%%&@%ﬁts Z?ﬁ
the 1i ght.and REBYDY ehidh PriOns bafherh&ldl GBgoabthdsheel hicogairniagilerveotord he
human i mmunogl obul 'n, in the case of vectors for use in,pr%par%&?g t he

f

hurani zka contaimbesedMAdehuanges araencaumpassdNEhe Bresei iEaHYN-FRE AT ot ei ns

thereof o r nts thereof. it .00 i e
requi r aetbpERanEre prtn g picals TRe RHRAt: RERR e Lk, SRR S ejper €
I MuNoglenb Widclsel hpmess Getéhbelsivgnal or | eader sequences. Vectors that are

particul arly useful in the present _inventi . i

when udbS s PR eSspaascE T HBTION AL DER (Bracrl ST 8o e Eiaed foa
ere the vec . . i i g ’

ther e ! YanHRS A BRARIGEOR thfRAR AR I (faahcaansl Al oes an

r egi onswiaing DNAgeueag @noding the omi-@DhY Mvhbs fragetentretheiepd orowtibpdy fusionwher e

g1 onSwing D -EDhD BN B Toion
changedrebipivafiagasrd . S orehrreges ool TupfEd R ERITRREMARE 5 1

am no ag 23R e JMHECHEIVY HEHAER Wrebidrhagustiyomsibh prdttinruia t
be repl aced V\ngétsh eaff ani ne. Seeglgdel ma{% etr al ., yggsolc. @rl\lat In Acgjélfis%ii 63523%3:

78- 85 (th&@8Y. Krionnaegmiqies thaydeaised hat inckide pseleetalle markeamoarthe ket9e058 Host

cells containing the ue S i [ 19 MAbs or

f r agmenitst ?ﬂgﬁ%agfxﬁﬁﬁs%i@%g@m%@? 8‘%9%?% Igigenésigg?]@#l%%a%nt s thereof or host
cell's cRUsq ThdeidAinvericH FartifldircatbaipassthBdembhidms ecudadeniacd!
enconpassed by the present invention. Particul arl %iguseful host cells are

marmmal | anl/@eicdnnmoe selb eestmigdiaangstio srpihgeRauiic ceulpYes CQIRINSYE H/el ona

cells, discussed i I ) net hod
of expr %rgg)l‘)ﬁéC?Iﬁgon%ﬁlp?({r&quigwggﬁw?a%‘grgﬁfhta é‘géggfﬁaggﬁa}%?is}%gggdyfusi on >
pr ?L ei nfbﬂli&nfﬂr@tgﬂiﬁditfratgh&hemfereoﬁﬂmt biniing: th¢ wrget calhgfagstdonpeatedwaicrsise cel |

with a sequence encQdi ng.the antj - 19 MAbs or. fragnents th f

ant i bodgttached ©ritt jask aefdaghosq of %ﬁ%""t%ﬁ%?‘%er“}“&ﬁ?}“( b) gul tufi nge{ ﬁg cglrl

transf efdﬂgg]aﬁr‘]vjtl% @8%1%}%?[1& Jﬁgﬁy eRGErisddah aAfKIdgtcdmpbhent @biipriting 18 aoti-GDEgment

t hereof " or n“protein or fragnent thereof. Known techni ques
may be Myegor fedment dlenad oa as ehtgedafisomproker obfiagment Jregeedy WhgretHae hgst

cells t Qggnc?s)érc) ragesnst cggl}e)riwg@a 1C%Qtd0,{[e%%0{5%&|f erdigg%%s@ceag%ﬁ?, lofe %f'éf@f%l?d-
wherein the label is a radioactive label with an energy between 60 and 4,000 keV or a non-
radioactive label. The radioactive label is preferably a gamma-, beta- or positron-emitting
isotope and is selected from the group consisting of 1251, mI, mI, 1241, 8y, 186Re, 188Re, 62Cu,
84y, mln, Ga, 8Ga, Pmre, 4mpe 18g e, BN, 1350, "®Br and combinations thereof.
[0056] The diagnostic conjugate may utilize a diagnostic agent, such as a contrast agent, for
example, such as manganese, iron or gadolinium, or including an ultrasound-enhancing
agent. In one embodiment, the ultrasound-enhancing agent is a liposome that comprises a
chimerized or humanized anti-CD19 antibody or fragment thereof. Also preferred, the
ultrasound enhancing agent is a liposome that is gas filled. Similarly, a bispecific antibody
can be conjugated to a contrast agent. For example, the bispecific antibody may comprise
more than one image enhancing agent for use in ultrasound imaging. The ultrasound
enhancing agent can be a liposome, and preferably, the liposome comprises a bivalent DTP A

peptide covalently attached to the outside surface of the liposome. Also preferred, the

liposome is gas filled.
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[0054] The present invention particularly enconpasses B-1ynphoma cel |

| eukem a cel | and/or autoinmune cell targeting diagnostic or therapeu:ti C
conj ugat esocomMAISBALNG an anti body conmponent conpri si ng &OTAISR09CEI68® MAL or
fragnent thereof or an antibody fusion protein or fragnent thereof that

binds to the t t |l .that i i ;
| east dﬂ?{éﬂj%Q@ﬁ{;&%egggporg{lgq%%@prg%g]ag ﬂgﬁ%’g@%@?@t‘)gﬁ’ém@ﬁ fg%%ﬂl’%ﬁét o at
g'n? igf] gﬁ%&}\}&g@iﬁ&aﬁﬁgn@&m&&ﬁwﬁa@%ﬂb@ﬂ%wmm ftagaRARIthatofran

or fragment thereof or an antibody fusion protein or fragnment
t her eobpumheratigastdne thirapatis agentablemtherepeysici coaiizate Hr‘éfﬁéatb?bﬁée]ﬁﬁtﬁg &gy i ge

di agnosti ¢ agent, .nor referab wh | l i |

W ih avHeRgsosistREeke BRhe ob A ugr IS AL AE o Hofmbod A PR, 4R 0

radi oacfib¥suclcahal, d ghoksaefies ablapedigaRrnga cyloebhae agent,pasch mapbemidrug orgp

i sotope and is sel ected fromthe group consisti of, 1251, 1311, 1231

1241%, ?@%{1, afgamgmblmé,the@mUS#&giﬁﬂgmﬂ“Bﬁ Fhoé?gﬁ‘,gsé%ﬂé&"“@%c, 94niTc, 18F
C, 0 . . . - . . t . ! !

coni ugaP e el P pere D e B Bl ot For

exanpl entigebolas, amibgakeslkaloid, antiangiaganio) apoptetic agents avd erinbigatigns

ul t rasound- enhanci ng a t.. | . .enbodi i

agent  bereot P A e cUisprSRa S B R gt ORe M SR RS 18

antib O%Yragﬁﬁd{ﬁﬁﬂq}?&&t%%ﬁh&tojctivﬁ% R Afigferefbned Fﬁhﬂb&.%&&wpéciﬁah@mﬂieng
Y,

agent i's a liposone I's gas filled. Simlar a_ bi specific antibody
can be drogjrgabestldctedafraronhe grotp aemsinting PHpitwganplustardshethilesipdgf f i ¢ ant i body

may conprise nore than one image enhanci N 4 3
A e e S L SR L i
the |i DRSMIBInE ANNDES ﬁﬁriﬁ’e_ BiavadseatibdERs Anpgnts, dpipodvaiyintdxinsaplpticied to the
out si de "surface of the |iposone. Also preferred, t l.i posone i s gas

fill ed.qooaﬁﬂqthiweﬁmlﬂéiﬁ%\p@maiaéka&ﬁi’G@‘é“ﬁ‘@t%ﬁ’ﬁﬁﬁ’é‘&hygﬁ‘ygﬁg}nﬁdlﬁg}v?fbvﬁgonent ,
such as genné)?&%i:gglosd rfeysscll{x ntthi(?&Iﬁfd@ a.gé itk g%ﬁ%%s, g&ﬁgts, MABERE B8R Of
said fragrment’s ereof are bound to at | eaSt one therapeutic agent.
The t hegaafpesthésns; Omhtigatlmepytatarabing thar selogstand o worthindiwnghaegl. Ebhsi sting

of a radioactive |abel, [ dul.ator, . ;
o1 | GonielBarianbe seleghg FoRLIT P TP AReA Tiisigentn BPey EBPose hgent | whi ch
may be g drug of &dnXkie (RS, DRI NatdphPlothRaE&tterotdx@i-ul, peltavgedi ncl ude

s©),
those drugs that’ possess a pharnmaceutical property selected fromthe group
consi st amigiref pratetr, gelootn, diphetickiy tatinRyeudomainze eadoxing and Byspdamenasc,
al kal oi d, anti angi ogeni c, apoptotic agents and conbi nati ons thereof, as
vel | aseita&ense ol i gonucl eoti des and RNA nol ecul es, such as short double

géégpgf@gﬁtofr{et gﬁkﬁp@&ié hahtsaelthpatis vsbencRNA antitaagfogednagemalidivay. More
angiogenesis inhibitors). These agents are suitable for use in combination therapy or for
conjugating antibodies to, for example, angiostatin, endostatin, vasculostatin, canstatin and
maspin, as well as the use of antibodies against angiogenesis factors, such as vascular
endothelium growth factor (VEGF), placental growth factor (P1GF), ED-B fibronectin, and
against other vascular growth factors. Single and double stranded oligonucleotides are a new
class of therapeutic agents, and include, for example, antisense oligonucleotides, such as
antisense be1-2, and molecules, such as double stranded RNA molecules, that activate the
RNA interference pathway and cause highly specific inhibition of gene expression, such as
inhibition of be1-2. Inhibition of bel-2 (and related bel family molecules) in a cell inhibits
the anti-apoptotic activity of bc1-2 and promotes apoptosis of the cell. See Zangemeister-
Wittke, Ann N'Y Acad Sci. 1002:90-4 (2003).

[0059] Useful therapeutic conjugates are immunomodulators selected from the group

consisting of a cytokine, a stem cell growth factor, a lymphotoxin, a hematopoietic factor, a
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drugs may be selected fromthe group consisting of nitrogen nustards,

et hyl eni m ne derivatives, alkyl sulfonates, nitrosoureas, triazenes, folic
aci d analwo2010@03%H8 i nhi bitors, pyrimdine anal ogs, puriPOE/USR@0OFH6

anti biotics, enzynes, epipodophyllotoxins, platinumcoordination conpl exes,

vinca al kal oi.ds, .substit ur.ea I %] ' A

adr en OGBF’PV samulatipg ?aé:i%ra(ﬁgfg’ 3{1%‘]"*%81'8 ﬁ@aﬁ%{)@&%‘gﬁ it@gﬁbé sl}eﬂlg%%da% oni st s,
endost abiBinatieX Blefoof CEHERERENE GédTel, ar@niyhaeykdis, neh, as tananesosafdctbhei r

anal ogs, and a conbi nation thereof. The toxins na bﬁﬂgge%ﬁe?gt ed fromthe

group ¢ENE).dematppofeticifeqtors, ssh ap interlgykin Wbk Alony sHBR BnHEB 2§ e,
ri bonucl ease se) .. I okeweed

ant i vi & cfcgfeéR?’\(l)ﬁ?n%%ngﬂllgt?ﬁ ‘%Ftﬁﬁg‘%?ﬁ'@%f g%ﬁﬁ%ocgggﬁ%gén%ﬁ%éslc?gg?oxi n, and
Ps eudong Rasati@p daie(ioM-( SI05Ber (B e sudhhariajeeiutons -aptentista ol apime, it use

i ncl ude anti-angi ogeni c agent or angiogenesi s inhibitors).  Th ents
are suisteabfd! gl‘@?“’t}ug’@_tqrrﬁ”& %}@aﬁ% %ngB?F%?aﬁfyoﬂ’mg'élﬁ?rﬁogd;%?t%%’ Sgl'%ﬁiaggdi es
to, foryex ?ﬂl%]', fn-ggﬂgﬁﬁit-?(S,'Iﬂilz?md%,tmti 1N int¥ 8§64 DSFaljha.or cested i n and

maspi n, as we e use of antibodi es agai nst angi ogenesis factors, such
as vasGshvinatiod dichedfinap gr @wsh. f act or (VEGF), placental growh factor

(PIGF), ED-B fibropectin,, and ai nst .ot.her ,vasc : r Si ngl e
and qodﬁp@]sﬁw ﬁeiﬁ%m@%@?F%ggaé?semau%%ﬁec arggsreg?(ﬂt ngrv ggﬂ"tﬁ% i‘%magem!:J s,
and | nalaidan ehky BEARH 60 2ARTIGREG S 1 ir@;ﬁwfizaﬁbieﬂesay suetectes! famb ifsense
el-2, and nol ecul es, .such a st.s.angde ecul s.. that tivate
t he RNAgrbw mrfs‘sﬁemé”im,%\?@y%%g“&aﬁg ‘ﬁi,ghw,%ﬁ & hi%‘?’t!]:gh21o Lgene
expressifn,such .as i nhi.bitj f - Lo £ rel at ed
bel fam'I%’ rlnﬁ%eaélﬂlc8‘§’;bm|mﬁ9‘é§ {é‘g{éf’ﬁioﬁﬁi&b%?%”é egﬁgﬁﬁ @3‘8%33? ?%p}goé‘gai@\[}?? y of be

1- 2 andhphedmicese@PoftRas 5 cbonidgen oediye. See Zangenei ster- Wttke, Ann NY
Acad Sci. 1002:90-4 (2003

. 0059] Useful .th ti i t es.
 rrunorie o e sonbmDHS TR oL e Rl R IR & ot em
ce rowt h i i ot

grom s %gﬁa%%&al( %gwm'sﬁdon?esﬂ@ Hpé(lﬂéﬁ?d,n%ﬂ etd, 86dH0ds, dogs ehdeuts. B

sti mul at' ng an interferon (| eryt hropoietin,
t hr onboggi dédasesahat can betbatadiby dre mbtbpéoinclugpary disease Whighsaylyvesygvanted

| ynphot oxi ns,. C tunpr necr.osis, factor F) . t =V t ,
sUch ason e TBlAd Aol EISFAR B PORGO P HIFETg dpes ST of Adhfldrfa dact or <
gr anul ogyk &G AR Yudihihalisege f Bt Eth(ds i9Rbl) e admpiiaingow)thesubject a

macr ophage- col ony stinul ating fact o.rCéGM CSF

), i.nterferon,_such as..
interf eﬁxarweutaiabhaffeetbgta_mqymt o@gm; ha MAk gy @;gqagmﬁxptd 1Rok Ma,tedsl&c?h as
3 o L0, REENE oty BT SHER Siobbylpaided, .
conbi nahbQnavs hereeuti@ygdie bolindiset. The administration of the "naked anti-CD19

antibody" can be supplemented by administering to the subject concurrently or sequentially a
therapeutically effective amount of another therapeutic agent, such as a second "naked
antibody" that binds to or is reactive with another antigen on the surface of the target cell or
that has other functions, such as effector functions in the Fc portion of the MAD, that is
therapeutic and which is discussed herein. Preferred additional MAbs are at least one
humanized, chimeric, human or murine (in the case of non-human animals) MADb selected
from the group consisting of a MAb reactive with CD4, CD5, CD8, CD14, CD15, CD19,
CD20, CD21, CD22, CD23, CD25, CD30, CD33, CD37, CD38, CD40, CD40L, CDA45,
CD46, CD52, CD54, CD74, CD80, CD126, CD138, B7, HM1.24, HLA-DR, an angiogenesis
factor, tenascin, VEGF, PIGF, ED-B fibronectin, an oncogene, an oncogene product, CD66a-
d, necrosis antigens, Ii, IL-2, MUC-1, TO1, TAC, IL-6, TRAIL-R1 (DR4) and TRAIL-R2
(DRS5) formulated in a pharmaceutically acceptable vehicle. In other embodiments, the anti-

CD19 antibody may be conjugated to one or more therapeutic or diagnostic agents.
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[0060] Particularly useful therapeutic conjugates include one or nore

radi oactive | abels that have an energy between 60 and 700 keV. Such

radi oact iwe 2beEBa6may be sel ected fromthe group consi $CITAUS2@0/02BBAC,
67Ga, 90Y, 111 In, 131 1, 1251, 186Re, 188Re, 177Lu, 32P, 64Cu, 67Cu 212Bi,

2 18 dg@iﬁt ar}])?: W@g%ééﬁ]? #P?gééetﬁ? S 89 %QS&b@%ﬁBHMﬁ%@E&%ﬁk@d MA@o@'ﬂk ugat es

are ph LU asta ronogen or dye. [0061] The

cl ai Med);qiRiheHsenearRaEthaTel e aentd Witkaitd augmmsaami leithiérseaserdntly ar
subj ect, such as a manmal, includi ng humans, orres c or cogg‘g ni on pets,

such a§ewgsal§n af e éh@éaPeBU@%HYI ef@’F%\éfa%ré%u"tt RAfL leash OBt F@S‘t‘té‘ﬂa 't he met hods
| ncl Udef anl}i d ?nef?ﬁl?a & %QJ&% bl\iI Q/\@ﬁl@feegs gfscﬂsﬁg@ fkfeatthe tRrgRbulic growt h or

activit anci es such as erp oma or | eukem a or an
aut oi mﬂgaﬁ rﬂdﬁ@ﬁhﬁﬁmeﬁh@td@hh@gﬂsﬁlmﬁwﬂlwdmﬂm astismiyngntogula, @b@]rw a

th t I ffect t 9
thg 281?&% Ohlgglﬁ‘lﬂ){ e’éﬁ?’icur‘iil\éseﬁﬁg‘%uﬁgﬂﬁﬁrlm é}ggg@ﬁ&%&%ﬁlﬁyﬁfe&ﬂ%}" S er apy

may uti d 2 2Bt AN HRRY, HRRSaRAN BpHaNRCERRAPatdcptbgent bound
toit. t Ié&él %agléﬁs{?r gt?on of rtlhe "naked anti - 19 anti body" can be

suppl emehickd by adm nistering to the subj ect concurrently or sequentially a

t her apeu ctlv r i such as a
second ¥ h@ig é?l’f‘?rb ByPeY }%aﬁletﬁ?fﬁsé’g efasan&leh@é?‘? itk ﬁ Knather anti gen
on the $WiRtRnWitd ABertRkeEMAR! hs (ﬁﬁcdsfhﬂtabbﬁa cah be Ifurfhsm smppdmsc;ntsiwhh as

effector functions in the Fc portion of the , that, r.apeutic and
whi ch i the dirpinistsidn,reathen epnomrestyrarsgdusatrly, SﬁélthWé‘“%lE’ %f{] dfighdp ‘bfﬁe

humani ef§dai‘ 8%1 nert}'le(%apeﬁﬂg%&ﬂgéat?‘ﬂ;?ké}ﬁ)fe@ h@rﬁkgﬁh&@%ﬁuﬁfedﬂﬁ@ ﬂﬂulme@tmangl s) MAb

sel ect e group co reactive with CD5, CD8,
CD14, GlRE&taiDLchicleDPkk arftibddy c@E}Z&henGEﬁBc: tk@mmlm@uga@:mnprgggat legbas,

FLA- DR, onsrudngi ogeshumPs. AR mUBALET Aoyt STees) MABSSFFsd o i “an

SR IO SRR, R S oy e WO

phar g&geDQl 0EDPY, Gz iiRIS, €D38hCPBa, CPA8 CQIH%Q D5¢n @Déﬂtl - CD

t
2gent - FBOB DR e CHiRseari 2 HEAPREY S 8PAMEDhacter RIS |
with ot{egrmaked dYRPSHBSneisC s 62 gaiue otegeheplodutth€Dosardphanesnt ed wit h
the administrati’on, either concurrently or se ent| ;{ga(
t her apeurttigend, lliy IIefoElel A GributhMEE- lat &slf* ?@rﬁ%‘éut D&kt |
for mul af: ed l.?'?fid n g)ﬁ{rnr?%éﬁttlcla gﬁxcé/e ?a%‘feepéh%ﬁé e\ VBRI SR hefSn HeShERpaMicher ei n

the thet“Ap8 a cytotoxic agent, a radioactive |abel,
an i mugpowp %r@l)lﬂ[)ns@a bﬁbmﬁeageﬁnaed&@mnu@labdt axdem(nsu@hoaéatan adierngefhise or
RNAI ol i gonuc eot | de an enzyne, phot oact

a photoactive therapeutlc agent of a combination thereot, formulated in a pharmaceutically
acceptable vehicle.

[0064] Other embodiments concern methods of treating a B-cell lymphoma or leukemia or an
autoimmune disease in a subject comprising administering to a subject a therapeutically
effective amount of an antibody fusion protein or fragment thereof comprising at least two
anti-CD19 MAbs or fragments thereof or comprising at least one anti-CD19 MAb or
fragment thereof and at least one additional MAD, preferably selected from the group
consisting of MAbs reactive with CD4, CD5, CD8, CD14, CD15, CD19, CD20, CD21,
CD22, CD23, CD25, CD33, CD37, CD38, CD40, CD40L, CD46, CD52, CD54, CD74,
CD80, CD126, CD138, B7, HM1.24, HLA-DR, tenascin, VEGF, PIGF, ED-B fibronectin,
MUC-1, an oncogene, an oncogene product, CD66a-d, necrosis antigens, Ii, [L-2, T101,
TAC, IL-6, TRAIL-R1 (DR4) and TRAIL-R2 (DRS5) formulated in a pharmaceutically

acceptable vehicle.
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therapeutic agent or a conbination thereof, fornulated in a

pharmaceutical |y acceptable vehicle. [0063] In another therapeutic method
bot h t he waket/@&stis- CD 19 t herapy al one or in conbi nati @aTRiSEVIOET66 naked
MAbs, as di scussed above, can be further supplenented with the

admi ni ion. either concurrently.o ti '

e 1 ect IUSRLIR e i 1Ehs FER PhafdheeluRLsBRMEN A Bl e e Bl RRp OB S
and f orpkidtdl ddtniseAARABRCEILS anibbyly acdspiiadd lereishitabled Dheleastonbody
conmponent of the therapeutic conjugate conprise | east,.one humani zed
chi mer iother hutiteady or fmmeh’etheﬂ“aﬁd%{?ﬁﬂﬁﬂ%ns% Bf &e CTs eT}éegTaB DAP%Sm t he

group consi sti of j 1 i
Cheo, Ebpioressddd Hipd sHeRapE ok Wit QofPHscs e ar iRt bt i ez,
]S:ggf,or qgtygﬁostgxg@_ nts_\(;gga; mué%am aBibodsir.fugidy pidtedn BRY berrdangisistrdiesi s

, tenascin, .. , ED-B.fib t
pr oducisbiessed AlowAEE Bag 0 a regentser pucha GP 1o Epre AR Aipraflbefl N
TRAI L- a(l?&ﬁi. @ﬁ& aﬁ%illcxﬁj R f6iDRR) amd 8k BBtiAk g6k noh-Boupliralathg ariboly to
accept abl'e vehicle. As scussed herein the therapeutic agent y conprise
a cyt ottextmowgkfom carcnlatvmalbt lavgetdbdbednjugste mﬁhhﬁé&ﬁﬂﬂﬁt%lf?@r‘?’mﬁh ﬁ'gfl , a

phot oacti ve therapeuti ent or a combi J I i
e T S S A S S f

met hOdﬁg&far%eﬁﬁgMe&Q)d_@ irBpoot khd themapan® index Bukeftiatial ddiveguifsherapmitic di sease
in a subject conprising admnistering to a subject a ther Ee ticall.

ef fect i e}gentanmlmfln!targﬁ cdhoramﬁsu%mpqr@éiodwr@ﬁbﬁeilﬁ QT Bf»SUF?-aW pﬁ@rp@&geu%g
conpri sin east .t ti.- 9 r . i Si
T cacte St e A TB R et o S T T 2 TS 2 ¢ onel
CMSIZ, pCrDngz@%%g; y.530l08a1 Bd36,085midB429,880p eednistaporateddferdimby refereacs Wdtswi t h

, . , CD14, CD15, CD19, CD20, CD21, CD22, CD23, CD25, CD33, CD37
CD38, CmdietyCD40L, CD46, CD52, CD54, CD74, CD80, CD126, CD138, B7, HML. 24:

HLA- DR, [é)bggg'g}‘fé t@erag%émgih%s carPuBhdridRsepashbmed Ml the adflindhedge fethe an

oncogen uc -d, necrosis antigens, li, IL-2, T, TAC |L-6,
TRAI L- Riub{ddRdncanentRAl seqRntia DRG] a fherapahtagadly effgctayvermeeumh ebeit Fashprs

accept abl e vehi cl e. [ 006 n ot.her net.hads ols t

t echni qUEEPCRIGAICES: EM%‘?J;‘WI}E‘B‘BW%@&% | %ﬁt&gﬁf g%gﬁ%ngérg@ot }rlrggl se an

ant i - CQy19 ,anid Hedis prraassrd destokiergem, a adicactiedabe, at inirasimalwator, her

antibody or fragnent that binds to a hapten, such as an HSG hapten. The

hapt en hayndpe, d pletegstivathsthpentoagent ‘arr?g‘éctn&‘ﬁp%“%ﬁfrﬁ@glf@n}%%{?d E’beﬁpr i ses one

or nore theraéa?utic an /glr :
pharmaceufically acceptable vehicle.
[0067] Further, the antibody fusion proteins can be administered to a subject concurrently or
sequentially with a therapeutically effective amount of a therapeutic conjugate comprising at
least one MAD bound to at least one therapeutic agent, wherein said MAb component of the
conjugate preferably comprises at least one humanized, chimeric, human or murine (for non-
human subjects) MAb selected from the group consisting of a MAb reactive with CD4, CDS3,
CDS$, CD 14, CD15, CD19, CD20, CD21, CD22, CD23, CD25, CD33, CD37, CD38, CD40,
CD40L, CD46, CD52, CD54, CD74, CD80, CD126, CD138, B7, MUCL, Ia, HM1.24, HLA-
DR, tenascin, VEGF, PIGF, ED-B fibronectin, an oncogene, an oncogene product, CD66a-d,
necrosis antigens, Ii, IL-2, IL-6, T101, TAC, IL-6, TRAIL-R1 (DR4) and TRAIL-R2 (DRS)
formulated in a pharmaceutically acceptable vehicle. The antibody fusion protein itself can be
conjugated to a therapeutic agent and thus provides a vehicle to attach more than one
therapeutic agent to an antibody component and these therapeutic agents can be a

combination of different recited agents or combinations of the same agents, such as two

different therapeutic radioactive labels.
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di agnostic agents. The nultispecific antibody or fusion protein nay be
adm nistered to a subject and allowed to bind to a target antigen, such as
CD19, expwezsmdsemea target cell, such as a B cell. AftecTalskemongca
sufficient anount of tinme for non-bound circul ati ng anti body to be renoved

bi s t1BOEHIGu G PioRERBEIeR o BATPRLORA By 2P UGioD ASY BUET P ehauFpEame 10’ C "

target 1e@lehniQbr &dt&%ﬁﬁune%i@as@rn@t abget ¢mrmgmﬁnismgw tHehmbjebie pahent i ¢
index by preferential delivery of therapeutic agent to the targeagohcell or
et

ti ssue @oaparkdidieding hwanscwid domsstic rsiparpanigstRvss guckrasylogs. £at5etP RS> ar e

wel | known in th art _(see, :
7,074, AyHCaPiBeq %BQS‘{? %gg@%"mﬁ?ﬁ% agggﬁ dllggﬁfzbgorsﬁE%nieégtchﬁ%oﬁgg?%grzét ed
herei n Byibb&f RERAGROERM drtfﬁagmm ﬂheieysfbha{ 6866 tf[d:lB'rmﬂimnaipmmkﬁmlarmt hods can

further be supplenented with t d t
or " soquektiraNing cof. aharhie BRI AP ABPT BEETYE ATEhe BRORD RESLPIRE

t herape Utflhaén%%ﬁﬂﬁ%reotf ﬁr%h@E@Q 143t BnP (glé‘ér{@ﬁ@ Hidneabiyuiaeaephabl e vehicle,

wher ei n°'t erapeutic agent I1s prete abyacytotOX|c agent, a

r adi OaCﬁHaVIﬁadeabeailLy aveptahte naridd U stfidrdiagnoblor aasnes, argdeskgb kereipe t her apeutic
agent or a conbg natjon thereof, fornmulated in a pharmaceutically acceptable
vehi cl e. alighn g ant i body fusion proteins can be adm nistered

to a SU@)G@ M%ﬁ&ﬁb‘ﬁeﬂ %ﬂ%dﬁx&r(h&&%}@fgd @rhogenbdi p@Fhlfaﬁblapﬁmﬁb@aiebyo ef fective

anmount erapeutic conjugate conprising at |east one | bound ;to at
| east opmtldzdimwlpgm wherggetht anwp@y@pmpga@sdmm@necfdﬁ%@ﬁ%tgeafblrt %@rﬁnégat e

D X SRy hRSiGbe b 35 b B HBRLAGH R GRAITREA Gl ARl T e (for

nonhuma € group consisting of a MAb reactive

W th
coo7. ec@@@ml%&)@ Ctﬁfbeldbtalﬁaﬂ- by melbb8s kfdw2Oto tﬁﬁ&]s,kﬂ@ﬂﬂﬁ theGDR See, D25, CD33,

L, CD46 2, CD5
VOOI | | ol Kok leriABRls o orinberer 36 | pemid Epligmdtal dior FHRRIAT >

oncogen S AORA 1992y | L-6,
T RO R gy e o R ey o)
phar mac gmdu@zeﬂek YCaltg@p] Bpiedyviabnal@nal aiﬁéodm‘s pbout‘yolbtalglﬁd) Ry prjeqteigrinice sel f can
be conjugated to a therapeutic agent a rOV|d S]] lu@tc§0b ttach
mr)]r e th&’ﬁh@r?@mcpﬁém%éﬁ‘ﬁﬂp’@s‘%é‘?n?“‘g “aYiﬂ %68%8 oo ﬁg Otcdh iy
t her ape e

Ons@@f&&ﬁme saﬁg r@q&@;@ﬂhe@ﬁk&moquwhfsf beytes; ifisi ﬂngeht s or

conbi na agents, such as two different therapeutl C

agfl Ie g ?Ictnymrgmgﬁgtfvlﬁh [n@%&]la #dlisdo emgnmbﬁs@@nw,élwv%@éwﬂ ey AYSTg or
conpri s p&sd fiveclonas g»f@ﬁ}”ﬁr@ﬁ{{% ﬁlgoc‘iﬂé‘ Fon‘h? ax?trs% u&ﬁfum % db3RARE phdiRe SUb) ect
antibodies to the antigen, and isolating the antibodies from the hybridoma cultures.
[0070] MAbs can be isolated and purified from hybridoma cultures by a variety of well-
established techniques. Such isolation techniques include affinity chromatography with
Protein-A Sepharose, size-exclusion chromatography, and ion-exchange chromatography.
See, for example, Coligan at pages 2.7.1-2.7.12 and pages 2.9.1-2.9.3. Also, see Baines et al.,
"Purification of Immunoglobulin G (IgG)," in METHODS IN MOLECULAR BIOLOGY,
VOL. 10, pages 79-104 (The Humana Press, Inc. 1992).
[0071] After the initial raising of antibodies to the immunogen, the antibodies can be
sequenced and subsequently prepared by recombinant techniques. Humanization and
chimerization of murine antibodies and antibody fragments are well known to those skilled in
the art. For example, humanized monoclonal antibodies are produced by transferring mouse
complementary determining regions from heavy and light variable chains of the mouse
immunoglobulin into human variable domains attached to human constant region sequences,

and then, substituting selected human residues in the framework regions with their murine
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a mamal , including humans and donestic and conpanion pets, such as dogs,
cats, rabbits, guinea pigs, a diagnostic conjugate conprising an anti-CD 19
MAb or frwgrerwosstier eof or an anti body fusion protein orcClnzsgemensicsher eof
that binds to the |Iynphoma, |eukem a or autoinmune cell, wherein the

anti-CD 19 MAb or fra nt .th f tih [ '

R e R e L e R e R

phar mageutd: ¢alchihga s EPRRRLRIWVE L GlR as Harfuds tHlt iR sitd Satdljgnind/oar e descri bed

herein. Antibody "Preparation [0069] Mnocl onal antibgdje ( S) are a

ho [mg e g&mﬂ&lqnolpmlapf 61@ apfibedit | Bsdise of eibedp spnperAnky "-‘éﬁ’?ﬁ 6@%@?@? t he

anti bo conpr.i s n one . i Walo [ i i

one. opiBBEeBH Soafitr SRlEs MR bR E N B Al 8 oo 1o

speci fllﬁurﬁﬁtclogﬁﬁh&ra?yn@e obt ai ned by net hods known to those skilled in the
€,

art. See, for exa Kohl d | i :

S0l | gar0b2] Rlenerbiehniaues ek BRSSO TR R dgjpgin 316 Dl oo

2.5.1-2.6, 7 ; - i naf (GalA i UBAI
dﬁ%}osgéijﬁg%%gégﬁhf@@g%@%f bhglgitnal begc. NealA@anddi. uBhisst |y,

nonocl or dies” be obtained by injecting mce with a conposition
conpr i S8Ry (E8opNthiges, inseporhtedrby refeecnpe asiénadirey . isvay fos corfizctingh by

renovi ng. a serum sanpl e, renoving, th t bt ai -
e Pl R Bl SSRGS s AR Bl pahasaes,
the hyhiidoRRs, 1_3%13#96(@9943 pidAEdddi MELIC) SHRsraMy intiniag DNeA aedichedi es to the

antigen,” culturing the clones that produce antibodies to the antjgen and
i sol at iangodihe thari{k woelV Elsddmasns Qfﬂémsn@cd@r@éa@tiho@m?@s@nﬁ[@@?é]an%%@?w&h be

i solated and purified . fromhybrida L ur j

wel | e tEHIF Ot b AR Sor e OB G bR Tl R BB pEb preldengie

chr omat Qg@ranhY sefubitePopiHRIIT-2Ai B phdhas chainaeriabie regoon Vihmdiii.ogr aphy, and
i on-exchange chronat ography. See, for ex | e, i gln ?t hage

2]; 7i 1- chrpelmééylwdfesb@age pgplpdzmggé}lmﬂal@%ff @é@aﬁ% ??88 wh T exa Pf?mPYfi cati on
o] nmuno n A&y f1d N MR EGIZAR ages
79- 104 j_(%ﬁ‘%seaﬁgn]g%té‘%iels‘?zFngg.%)’qgg‘g@.%fl()eg%li’] RTe T pe A %Oglyi{?ertgpo?
ant i bodileScieicd 189 il f3IAOFRY) Catthreetaht PioodNay Avad. $é YB4180n82%5 AAR2).

subsequent |y prepared by rec i t teghni ques. ; Hu i i

chi mor SEbr 0 Rat B BT B001 BoZkAtS SHEFEBAY: T INEht S e Piknown o
t hose s%llchloiaq,hwg i% Hﬁoﬁ{o}atefgé'reﬁ)@%fe%ncaumni zed nonocl onal anti bodi es are
pr oduce y transferring nouse conpl enentary determ ning. regions from heavy

32 (rjm : |n gml()73']aAihchbxheeicczhna7bn®y bfa rebambiban eretemibs growsithe YRSl RA Y ar i abl e

S AR bR MR £OSHR Ubedi &H Mt A IHRAGES rodent antibody, while the
remainder of the antibody molecule; i.e., the constant domains, is derived from a human
antibody. Accordingly, a chimeric monoclonal antibody can also be humanized by replacing
the sequences of the murine FR in the variable domains of the chimeric MAb with one or
more different human FR. Specifically, mouse CDRs are transferred from heavy and light
variable chains of the mouse immunoglobulin into the corresponding variable domains of a
human antibody. As simply transferring mouse CDRs into human FRs often results in a
reduction or even loss of antibody affinity, additional modification might be required in order
to restore the original affinity of the murine antibody. This can be accomplished by the
replacement of one or more human residues in the FR regions with their murine counterparts
to obtain an antibody that possesses good binding affinity to its epitope. See, for example,
Tempest et al., Biotechnology 9:266 (1991) and Verhoeyen et al., Science 239: 1534 (1988).
[0074] Another method for producing the antibodies is by production in the milk of
transgenic livestock. See, e.g., Colman, A., Biochem. Soc. Symp., 63: 141-147, 1998; U.S.
Pat. No. 5,827,690, both of which are incorporated in their entirety by reference. Two DNA
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and then, substituting selected human residues in the framework regions
with their nurinecounterparts. Preferred FR residues for substitution

i ncl ude twoszeldRR3TIesi dues that are |ocated near or touckCRgSeéve/0CIBRs

resi dues, as well as residues that affect the stability and/ or expression

| evel s of the antibody. ,The use of antibo i f
OGN A8 S A R T L e e L TR AB
the i MMARAEALEHILY LAy AHE 1iDR: hains! B DNeGegments (00 ajedGanengiessieahni ques

for cloning nurine imrmunoglobulin variable d [ g
g)g anpl eectoys witieh p@:ﬁaim@axrpgaﬁte@ﬁecmen%?ﬁhﬂ iéPreeé‘Frgr,g?allﬂg’ f?ﬁ‘grr R :hslﬂl?éiﬁd Ose?lgrgc{ o USA

. 3833, (1989) whi ch i s | &t SnirkiShiCBEW R Y
Techni qaLeeT Lo Rt g R e e Y hose of
ski |l isRedphts@h lgenedstharoaxiacppiebuliregmg, &t shtep;latipplobdangent3nd 6ige 10984)

produced an LL2 chi b nbi ni i

Flomai nvist e HSHES B AT GBAYISOAe LT CRoA Rt Phday. s Chovdeboct i ve

human oth B Qeq GRe! 80 4 RSLRRrANRIMSzend NiTEs PoRldes @apbBad&ysioprsayaaes t he
t d t

nucl eo e sequences o e LLZ I'ight and heavy chain variabl e regions, VK
and VH,tranegipesctabilizing sefeatrs. lesxprossipn eassaticn grem@&rﬁm%@tm@r%%%i of

descri bed, for exanple, by Jones et al. Y : : i
ot al | lonibeed apausiner o) ooy SuytEtd fe tids dntedRalendf, *ICRET

Carter b : .
fov. B ag{d ggh‘.}vecﬁ gg é%%a%é\%%éég?,qﬁgﬁe ﬁ@geny%@&neéz&‘&hé pRIX)ce oBhodhu, Crit.

Singer et al., J. | 150: 4
( ﬁ993) Ztrae»agimx_eﬁbz Bhutbbrni @alyn@okmﬂ@rtféﬂg!ﬁ apibedygy be é’fﬁ’é?gggt,h hfmﬂi%q}d%%t
chimeric antibo .S a rec i I i i : i
R S e T B A o S
rodent anti-body theytebect hed fimpndmiiey ofthe tivibodptor buidhodydtagmentysing e. , t he

constant domains, is derived froma human_anti body. cordin chinmeric
monocl oﬂgmd_amqmgbwgé% mtlesls kgown ﬁ%&efé‘dT 9@@%&8?‘%6 {’Wéﬁ%‘g%éﬁ%@ees of the
muri ne i.n ji qdapBLNS tRfart he chineric MAb with one or
. n h 1 - nor e
di ffer ent _ Hﬁlrrgngﬁé? é%g‘l’:‘?ﬁ cgﬁjy, rmause CDRs are transferred from heavy and
i ght b}/[@[)lé@]bA_efuld:)hal:cxmal ﬁftibﬁoﬁg, irmpUsienanrantin(dg] O tiser ottep human agftodigsondi ng
variabl e domai ns_of a ant | Y. i nmpl y. nsf i
vari able SOTALTSGSL 80TR8N LRO A5l TPl EATSISHT 1A Tl 60
affinit omaaqun%%é?ﬁ‘@ﬁor{lHQhQﬁ GAhiaP BBl Nt Megddzaqui. NestuieGaredes, 160146esitor e t he
original affinity of the murine antibody. This can be a conPI i sh by the
r epl ace(®f?); &f.S.dtae Moo Seet 2uwhishraesingersratad ip et elyidy Aeleiincs ke r
nurine counterparts to. obtal n.anti s n
af finit VafrB’tl‘?’ta ugmagﬁgqct)y%a&%eﬁ B?O%S%Q%qq%?&%ﬁggfgﬁ @%é z)?és,g%%?go}?iergﬁ{no?ogy
9:266 (1 99dosthliMashoeNEmotie lamoralSainameayR&9.:is hirBdni¢abig8inactivating the
endogenous immunoglobulin genes and introducing human immunoglobulin loci. The human
immunoglobulin loci are exceedingly complex and comprise a large number of discrete
segments which together occupy almost 0.2% of the human genome. To ensure that
transgenic mice are capable of producing adequate repertoires of antibodies, large portions of
human heavy- and light-chain loci must be introduced into the mouse genome. This is
accomplished in a stepwise process beginning with the formation of yeast artificial
chromosomes (YACs) containing either human heavy or light-chain immunoglobulin loci in
germline configuration. Since each insert is approximately 1 Mb in size, Y AC construction
requires homologous recombination of overlapping fragments of the immunoglobulin loci.
The two YACs, one containing the heavy-chain loci and one containing the light-chain loci,
are introduced separately into mice via fusion of YAC-containing yeast spheroblasts with

mouse embryonic stem cells. Embryonic stem cell clones are then microinjected into mouse

blastocysts. Resulting chimeric males are screened for their ability to transmit the Y AC
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[ 0074] Anot her nmethod for producing the antibodies is by production in the
m |k of transgenic |livestock. See, e.g., Colman, A., Biochem Soc. Synp.,
63: 141- ™M0,200088716U. S. Pat. No. 5,827,690, both of whi ehTaSeommnewrEOr at ed
intheir entirety by reference. Two DNAconstructs are prepared which

contain, respectively, eqgnent s. encedi i i i n heavy

and | i §Heugh Fﬁg?“‘%ﬁé %ﬁ%ﬁ%@gﬂgﬂ&%ﬁ@eﬁf%ﬁ% Q’?dr{[ngddg;gprgsﬁi gﬁaf\)’%bt ors which

cont ai iy & LM RS FRPURRGRainBAnelconfireih@the hiuah hgawxgiiahs bedandtheathear y

epithelial cells. Exanples include, but are not Iqunt d to, ﬁéo({mt.ers from

r abbi t conteinirgitie bhmep lighisdiain lgeh exates REO BRI RS GI RS PR GBHROEHB

sheep-1 act ogl obul i nizgﬁne and the nouse whey acid protein gene. Preferably,
n

the i ndEPPRY P UGBTI

is flanked on its 3' side by cognate genomc
sequenqes7d] Tarhér RBmBTeYhaipéai froducgenisispetiicMprbeindeds @gpskieddeny! at i on
site and transcript-stabilizing. sequences. The expression cassettes are

coi nj ecﬁmhlml\’i“ﬁ@ ‘ﬁhlﬁhﬁéYee?CPd&fonF‘gﬂsﬁ‘ﬁlezr@ﬂ, umﬁﬁ?ﬁ% %raaggmf( (?r%:h are then
| npl ants?rg{x%lptt ntetﬂgm%eeéd%ﬁmeﬁ irﬁmﬁlﬁ&;glebﬁg%irs&?g@gl gee?}@.%.,éﬁiiz@bﬁdd toalg@sdtaine.

After bir rogeny are screehned fo _presence, of both transgenes
by Soutmhgr n0@0pl 323 K251 9%t dewtheoaparbachantd ¢neieet ep@binagsision PEJERS heavy

and |ight chain genes.nust be.expressed.caon [ i . MIK

fromt rﬁ\#é‘@etﬁioc,org%‘ﬁﬁﬁgg#?@ R stg)ro dy ﬁreg%[?bé)ggtr%émgnd; egglﬁgégiq%ﬂgtﬁt y of

the antjbedysar sRethhedysde agmentonsing., NaaneBicedhmiritn69-agB 9 7nst hods

known in the art. The anti body can be Cs)urified fromthe mlKk ug%ﬁanggstandard
n

met hodsvakiawef bispetifie fagien pogdFsian Refupquped isas MORCH S g)ginperde.

anti-CD 19 r h ey { . 2 [ ref &b hceGR23,
anti - Cﬁ?ﬁ{np%ﬁ?\i-%ﬁ’%%ﬁé %ﬁ?%ﬁi Kﬁ%g?’%@é%ﬁlgg&g 5%%36%% a transgenic
non- hu n{?srbnﬁi’étgﬁlh onSE&m, EhedbispevEidazionpratin coMattsint f@emxetipls a s¢by withe- 156
(1997); U.S. Pat. No. 5,633,425, which arei nrglor orate Ny n.tt t}ei rse%g;tld rety
by ref eviegle bindmgrsitefergseantigehiifethl a3 asudy "af PRe'y E’g\‘/tgrs g 'Prvmea
transgeni.c h09; ' 30egls kst dfOofk ex e@RUSE higior al

i mmune ?§1§F@H?§Otﬁ%sn%ﬁlﬁ§ﬂg§gg Eﬁ'}ﬁggsi vat igﬁgpﬁﬁe endogeno%gﬂi rrrru%ogl obul in
genes ag Bifding sitsi fogoreuamaigen amdirvogdchls withiwodgnding RigesHQRR ACSORAANEEobul i n

| oci edi ngl | . i ] . i
sogrrent DOTA BRPTORI R e A Hgup o5 t5ys SYRFAT ALl oS RLEt o
that tr Qﬂr‘bia&fhﬁ%ﬁm@ AR Ro&RRAR Gnfifar PRAGKCR AGnasemy atethdde pet boisedso of

ar

ant i bodi es, e portions of human heavy- and |ight-chain Ig:c'é must be

i nt r odupedudent richeofifosior puseiosd or TrAmplE 8 fugtienpiotsia RABPYHNG 2 dak Frpuent
process beginning with the for i on \ 3ﬁa(ntdi [ G S RoBSAESHd YACs)
cont ai n@ﬁﬁ’%ggﬁoﬁbghmﬁ%{ﬁe @8%‘31%?&5 i 6@109 hag)?ﬁ&? mmn%%?gglhfligé;\ﬁl oci in

ger ml i ngyL@MfTrouEal beoRtodSiedCa fRAM limserduch as GOHIOEERIRNO:DW comnesisze, Y

A ConsEhr"gusgl'g\lI ‘SDnthe constant region of the heavy chain of the anti-CD19 antibody. Alternatively,
the scFv can be connected to the constant region of the light chain of another humanized
antibody. Appropriate linker sequences necessary for the in-frame connection of the heavy
chain Fd to the scFv are introduced into the VL and Vk domains through PCR reactions. The
DNA fragment encoding the scFv is then ligated into a staging vector containing a DNA
sequence encoding the CH1 domain. The resulting scFv-CH1 construct is excised and ligated
into a vector containing a DNA sequence encoding the VH region of an anti-CD19 antibody.
The resulting vector can be used to transfect an appropriate host cell, such as a mammalian
cell for the expression of the bispecific fusion protein.

[0078] More recently, a novel technique known as dock-and-lock (DNL) has been developed
to provide for the highly efficient formation of constructs comprising virtually any
combination of peptide or protein effectors (see, e.g., U.S. Patent Application Publ. Nos.
20060228357; 20060228300; 20070086942; 20070140966 and 20070264265, each
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requi res honol ogous reconbi nati on of overlapping fragnents of the

i mmunogl obulin loci. The two YACs, one containing the heavy-chain | oci and
one cont awoi2og/askAael i ght -chain | oci, are introduced sep&Catuskgooiontees m ce
via fusion of YAC-containing yeast spheroblasts with nouse enbryonic stem
cells. Enbryonic stemcell cl.ones are then m croinjected,i

bl ast oémra%g‘ﬁﬂeﬂ DGreLHPRRSH P A ﬁlrgs)a?’év%réoruéggréndi t?tgorn%t Wg??ﬁs&%lﬁﬁ%&/ to
transmiqfy fifged tAGbREPHGR RS bffedSis it MgayaRdehpaise ot thpes bfefficare adefts cient in
muri ne anti body production. Breeding the two transgenic strajns, one
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bi specidiineriMids ahd abeides enghinesviech bied asbicharier MAb allowitixhaskeralely addi t i onal
cysteine residues so that they crosslink nore str.on%llél th(fg t he nore common
i MTUNogoBIplEX SHrucRiRsy pragingdEEn dEneys, trimers, fglragiers, GPNEMETRARG {PFAMERy . 10( 10) :
1221-1225 7 HSvi hi SRR Murifivaionan

pr ot ei ﬁghe ?%ﬁ%ﬁ%nséab@mg&l&?&ﬁ%%%%%ﬁp ee@i”r%%h%é‘?‘%g%“g@ginéi n_ant isbq y 1plr ant i body

f r agmenthesBYheadhaiqu otk ehermexhetdy dlimlonsgpeciifiti likpdceéc orgeeltisecific.  Col oma et
al., Nature Biotech. 15:159-163, 1997. A vari.ety of..bispecific j.on

pr ot ei rAgtibedien g1therga ekl Hdibg rordicaPal Cé’_ﬂﬁ’ll_ é\’é?ivﬁbh.a gcge,m;%aréfg))@rrml e, At
et al ., RERS niditdutes4Réh R0mhéred@Riatdh] Ghyinss, chaashorptait dgenitej n by
reference in its entirety. In one form the bispecific fusjon protein

consi stchenbkinksrcywkarep) diagrwste Feny, therapeyiihageatshradinyglidgst Baedie 58Sant i gen
and a Fab fragrment with a singl e hjndi ite j . In
anot heranFWO%teﬂlﬁ aﬁ?%tf)’e%f’@ﬁ ¥ gkg%{rugggﬁgésé%%gl{ogg %’%gpf,?&g’ofrm{edggﬁrgl e, an

1 gG Wi t fyobiic Riz&lé 9 aSoh®sation e faminy @ theachrtiques kabwn w the artior bi ndi ng

sites for a secor]d antigen. [0077] Bispecific fusion pratei | i nking two
or mor emakifg bisperifie phignBisperilin antiodiss day ?edﬁﬁ‘éﬁ"f P’o@ﬁ PPEFP’éeg?l‘gtﬁf Breé?lgfg’

pr oducecq ii n sr;lgﬂ'lcl)(%r manner. Reconbi nant net hods can be used to produce a
variety g flu5| on proteins. For exanple a fusion protein conprising a Fab

fragnment derKu@en Am@ibbdiehumani zed nonocl onal anti-CD 19 anti body and a scFv
derived froma nurine anti-di DTPA can be produced. A flexible Iinker, such
as 0095 Qnl Rt endRiBONAEo Sxahipte Sof/inkolvidpeisenicantmulégicoticof t he
heavy chain of the anti-CD 19 anti body. AIterHativ.ﬁl%% t he saff}l can be
connect adibpdics isomenaingrin antigi B RO aptihofx apd grtherirnfiRods 2&8HBt A& Fdtani zed
anti body... r i i aa 5 btk amBwn

connect %rbtlrgég]fg t‘fprﬁéj’ ﬁg]gyygegﬁg{eﬁ% Eg&ﬁg%t%ﬁae&?gﬁé\%gg% aitlénl%arb })é;ﬁ[cﬂed i gt o the VL and
Vk domaimbotirrathghthRECR akemodriealeiovdh Anbiiliés elgrse mayeiecotdimgiciahe oblemgd j s

then ligated into a stagi ng vector_ containing a y enc codi ng the
CH  dontpR.a i Vﬁégwqf%fgi@ SRVCRS F oL 67 aPPlncd 9??‘@@?“3‘2@8 %e&?‘?tﬁ‘gat ed

hybridoma lines are available from the American Type Culture Collection (ATCC, Manassas,

VA). A large number of antibodies against various disease targets, including but not limited
to tumor-associated antigens, have been deposited at the ATCC and/or have published
variable region sequences and are available for use in the claimed methods and compositions.
See, e.g., U.S. Patent Nos. 7,312,318; 7,282,567; 7,151,164; 7,074,403, 7,060,802;
7.056,509; 7,049,060; 7,045,132; 7,041,803; 7,041,802; 7,041,293; 7,038,018, 7,037,498;
7.012,133; 7,001,598; 6,998,468, 6,994,976; 6,994,852; 6,989,241; 6,974,863; 6,965,018;
6.964,854; 6,962,981; 6,962,813; 6,956,107; 6,951,924; 6,949,244; 6,946,129; 6,943,020;
6.939,547; 6,921,645; 6,921,645; 6,921,533; 6,919,433; 6,919,078; 6,916,475, 6,905,681;
6.899,879; 6,893,625; 6,887,468; 6,887,466; 6,884,594; 6,881,405, 6,878,812; 6,875,580;
6.872,568; 6,867,006; 6,864,062; 6,861,511; 6,861,227; 6,861,226; 6,838,282; 6,835,549,
6.835,370; 6,824,780; 6,824,778; 6,812,206; 6,793,924; 6,783,758, 6,770,450; 6,767,711;
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into a vector containing a DNA sequence encoding the VH regi on of an
anti-CD 19 anti body. The resulting vector can be used to transfect an
appropri ave 2omes3mel |, such as a mamal i an cel |l for thePrexprse@ioorscof the
bi specific fusion protein. [0078] Mre recently, a novel technique known as
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for maki Bey i reLizidss, 9524TYRY i irhie@ hawtn logf@snoeayitbespct td aeibody t he
practice of the presently clainmed nethods. Known Anti bodies [. 039] I n

cert ai nvenbldegenasd/of 6DResegnpices M%@&Tﬁ@&%?ﬁgo%wglﬁéﬁﬁsff?rcm‘&'go ¥

mul tispecifi.c antibodies i ncorpor at | I I arg anot her
ant i bod@roﬁb‘ﬁ?%s)?br&gmaﬁe rhenﬁ%' gﬁ ngéén%}%@%fggﬂy a%@a@?@%‘éﬁ%?%?grr@ ed to
utili zeyRivearpeAEihalrhybadahhsdt &newn puihk iaal Yhiskiled artishbudly reatia¢ thet  t han
maki ng one de novo. Antibodi es of Uéxigmy be comlgfrci al | ¥ obt ai ned from a
wi de vamitiogy stquRpGHET SBihadysecreine Rybifomes agahs Ames) 4y ISRTCHESHY Meer et i ng
hybri domm. | | r ' i TCEANCBIRAd/GH USPTE Eritasstfoon
(ATCC, %l ggg%?,b%yi)tﬁ% l%}gér)gglp%&ng}gp%ggﬁgti bodi es agai nst vari,o&s di sease
t ar get santibodlendiaigsthutlentet! disendetasbdiaed tangst obimswedtallbel anfigandunding have been
deposited at the ATCC and/ or hav ubliished vari@ahbl e reglo nces and
are avafl9apneof e clpogd ppi Wéeséﬁl@‘let?fgadnwg{seﬂoﬁ%mgﬂﬂh aéer(riplggl nl% Ze.%gildﬁ

vector, transfected into an adapted host cell and used for protein production, using standard

techniques well known in the art.
Production of Antibody Fragments

[0080] Antibody fragments which recognize specific epitopes can be generated by known
techniques. The antibody fragments are antigen binding portions of an antibody, such as
F(ab"),, Fab', F(ab),, Fab, Fv, sFv and the like. Other antibody fragments include, but are not
limited to: the F(ab’), fragments which can be produced by pepsin digestion of the antibody
molecule and the Fab' fragments, which can be generated by reducing disulfide bridges of the
F(ab’), fragments. Alternatively, Fab' expression libraries can be constructed (Huse et al.,
1989, Science, 246:1274-1281) to allow rapid and easy identification of monoclonal Fab'
fragments with the desired specificity.

[0081] A single chain Fv molecule (scFv) comprises a VL domain and a VH domain. The VL

and VH domains associate to form a target binding site. These two domains are further
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See, e.g., U S Patent Nos. 7,312,318; 7,282,567; 7,151,164, 7,074, 403;
7, 060, 802; 7, 056,509; 7,049, 060 7, 045, 132 7,041, 803 7,041, 802
7,041, 293yo2p003B831048; 7,037,498; 7,012,133; 7,001, 598; @CIAB2608861666
6, 994, 976; 6, 994, 852; 6, 989, 241; 6, 974, 863; 6, 965, 018; 6, 964, 854;

BE R T e
19 G0 o Ve B B 8 S 0 s

g ggg gggm I\Igteggmao%; ofthg 6l moleculs, Bigthogds for I@k@w@zeno Bclé%ﬂaaﬂész

S’ 753, Jenknigt Sugblpepuge Bberd frcerdgR il (£, 1 FiG 2o YRR RIESo

6, 743, 89846, 7@87§3R hndmm@m&w "Sengl?Ohdih Fv! FASEBO8p! B77:89,(6%5) asd BO3, 176;
6, 692, 908" ' 6, 689, 6 689. 362: 6, 68 2 737:

g gela(z) EerdaaneiB %4Wall@r6§glgi®@hale /’e@% %sg’a“%b% Zipgs @B@é?&iﬁ’w

o' o7, daginsd (g gth iRofbRegfereirigfnietde. 0. 270 B30 O D T

g 28411 g??zl gqrgggglbggg fragmigﬁaa@g,pr@aﬁﬁmmmeofyt@ hgdudysis & tha full-Eagh

o’ 68, 5EObod gy xpusigh SE. e Bodeahoseat g A e B g fragiifar An

55 34 i inith 00 e BN Bt

6. 387, AAverfiodAINAESIs. BoBeAMIte] an@naslyFEREmest gambeyrgdugsd Pygngygatic

o, 340, Svaes Sapbiasbes YRR pgul R Seftendr i siF ;s e

6, 183, T4fibe Gurki2 cBhdid Gl Fed e 289nd 6ptdia)lf aBlock th
5 874 540 SUSTA 440, E 708 229: 5ﬂ%€gﬁ5§3ﬂ 5p77613;1 louiRpRORY the

5,716, wﬁby@ybmup_sgesulgngg‘pm@gavage gﬁ@s@ﬁée 1@@2&5 tQ @g)duic?]ggg;l&})a ted herein
g%d; g]; e&%e}gwgér m&nd A1 rﬁzﬁw@ xﬁ%ﬁ/lnﬁ c?é%jv J R OPpandireducebRveequences

PR Nunber s ypro uci ng ‘hybridoma _cel| I|ines.
These ahen®4BMPFal ftaghtnts arﬁtdaraFMfrdgnmarduremjfy dhesst thethodmnare desfindsd. A t hei r

At! bodsreswuenCBbeHn LAy Nesctorats PbHPabiEL et SR
di Sease x%ﬁlo%gg[i;%‘?%}at a QEMN TR BRIV ek rdide A ISb,5E Nlﬁﬁaff@ﬂanAﬁche ATCC

NCBI ases for antibodi es agai nst a sele
di seaseBﬁ)%B@ﬁJ Bibphlyst 89: 30 (@960)nPetesBiocire. fa ﬁaU@dlﬁﬁﬂdEﬁ%}n’@Bﬁh‘i‘lnéﬂ of the

cl oned anti exm

Vect or , VETHAPS N A RO EIE G el mser ach 1ol BRsl N oG apaR S o
productb,%%szlgsll g 1@ta§,a@ami2tlephn| ques wel | known in the art. Production of
Ant i bod ragments [ 0080] Anti body fragnents which reco ze specific

epi t ope08AhAbethgefoemat et abijbadydyggment 1s a peptide coding fora s ngl
complementarity-determining region (CDR). A CDR is a segment of the variable region of an

antibody that is complementary in structure to the epitope to which the antibody binds and is
more variable than the rest of the variable region. Accordingly, a CDR is sometimes referred
to as hypervariable region. A variable region comprises three CDRs. CDR peptides can be
obtained by constructing genes encoding the CDR of an antibody of interest. Such genes are
prepared, for example, by using the polymerase chain reaction to synthesize the variable
region from RNA of antibody-producing cells. See, for example, Larrick et al., Methods: A
Companion to Methods in Enzymology 2: 106 (1991); Courtenay-Luck, "Genetic
Manipulation of Monoclonal Antibodies," in MONOCLONAL ANTIBODIES:
PRODUCTION, ENGINEERING AND CLINICAL APPLICATION, Ritter et al. (eds.),
pages 166-179 (Cambridge University Press 1995); and Ward et al., "Genetic Manipulation
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techni ques. The anti body fragnents are antigen binding portions of an

anti body, such as F(ab')2, Fab', F(ab)2, Fab, Fv, sFv and the |like. Qher
ant i body woagmessa6ei ncl ude, but are not limted to: thePEfAlI$2)09B6for@gneENt S
whi ch can be produced by pepsin digestion of the antibody nol ecule and the
Fablfrag h can be, } i s of the
Flab' ) 0 EramhE: of ARRE o AP ) O AL SR BB IE TAMCIPLES 658
COﬂS”WIﬁIﬁc(m@ﬁseBu@het al1988,), Saicensr | 82081182 4ss1281)9%50. al | ow rapi d and
easy identification of monocl onal Fabl fragments with the deS|r

speci f i[@984} Othausdthods afi olivingemtibediey, sueh aScEPEa QL ¢ heayy A t@f VL domai n
and a Vﬂﬁ%g)gnﬁﬁgl@lng?y Lch%ﬂldfr?%n%ﬁmﬁr gRag e%rf?r Eﬂleflﬁr&‘ (?fhéra:rngﬁhatm ndi ng

site. s are ércoval ent peptide |inker
(L). A @eha® geslietecbnidesahgdalasbeidelieso ohg hsﬁb[biflagnten@ bitd Wohebamd s t he
N-term nal part of the scFv nol ecul or as VHL-VL if the VH domain is the
N-termaﬁlélgenp@?ftlséﬁcogﬁ’éeébﬁ@leﬁﬂiaéﬁﬂ 1E("hf\/let hods for making scFv nol ecul es and
designing s : : escribed in U S Pat. No.

4,704,692, l’M 0l & ReRld W81t Va e AR B esd 29 and M Whitlow “Single Chain
Fvs. HOGE5 Nielan€i: O’Bl%@nt(bbﬁﬁiﬁ) asamll 8 otEer aBtlb@ﬂlgm‘dltBdlfweWp%ﬁCItl@%ﬁOHg| e

Chai n Anti body Variable Re " T BTECH,.. Val 3 h

i ncor posa keI thaP%f gPé"pff? e ’T%@ﬁ]‘ndAhSPCCIP 2 %&%’I‘]%Séé%éﬁ 8%%“ l%%?
prepar ecﬂle@nd?ﬁ%&ﬁ:‘%%@ﬁl@yﬂf@lﬂb? hStigeh ahbat febdtlont Bligiiy sietto bodterapitbye
expression in coli or another host of the DNA codln%H 3{ .he fragnent.

An ant i odp19 pagImlmr aptigerher oittiialeatiansipogiEpSOMRSIINGAPA 88 P B ful |
| engt h nt|b0d| é conventlonal nmet hods. For exanple, an anti body
f ragmen eé@ﬂeH§ SEAE by enzymatic cl eavage of antibodies with pepsin to

pr ovi de[ogsé]sgquﬁs@@érﬁﬂfantd&m@t&dnﬁlé@b)fiagniﬁnt majr hagnaritastame biedingregien thel eaved
using a thiol reducing agent, and opti I bl oc ro for.

sul f hydspwﬁg@lbufpjgdsr @saﬂgﬁtt%@eﬂr%f#f”&% %‘% @Pf‘g it %%e‘r%eﬁ% QCCI?%aqﬁr oduce
3. 5S Fapy nonoyal %né odd Pﬁh@ tarBbt %ﬂ% LYk ¥Yomphse8 RZAAR iporifdneahialge usi ng
papai n pro u monoval ent ragnents and an Fc fragnent directly.

These n@inhgilss aﬂ&ammsmm epiitope exagpke byt 1€@st @t@rtbedlgg regi@) ofthe Nos

4,036, 945 and 4, 331, 647 ef erences contalne

herei n PiAPEcHE %nt‘gﬁé%( %%f}@ggls;ff agReRy é NRESY QT LErOny rémﬁhn{:eon f Qr?pé Rﬁ%% Ar ch
Bi ochem,,, ﬁh%éﬁmfﬁgamlg@cges( Mlboﬁofrﬁ entBh@&d@&nbedhbovg 3: 119 (1959),

Edel man et al . HODS | N ENZYMOLOGY VOL. 9(E)a e 42 (Academ ¢ Press

1967), mom]oamagmc&w tpabefglezt itibody & 2@ C@ﬁtﬁr@lqt g pulivalenpBEget Anot her

form of an, anti bod e
conpl en]élﬁalél&pfé}e‘&é%/ 8?%?‘%Ftﬁ§tt’?’ g&soglaa %E?%rsig&agecfoﬁa p@lggé gite ghe ﬁrst
vari abl Eolglﬁtgﬂtl@@ c@xfnpﬁﬁ:s a first single chain Fv molecule covalently linked to a first

immunoglobulin-like domain which preferably is an immunoglobulin light chain variable

region domain. The second polypeptide comprises a second single chain Fv molecule
covalently linked to a second immunoglobulin-like domain which preferably is an
immunoglobulin heavy chain variable region domain. Each of the first and second single
chain Fv molecules forms a target binding site, and the first and second immunoglobulin-like
domains associate to form a third target binding site.

[0088] A single chain Fv molecule with the VL-L-VH configuration, wherein L is a linker,
may associate with another single chain Fv molecule with the VH-L-VL configuration to
form a bivalent dimer. In this case, the VL domain of the first scFv and the VH domain of the
second scFv molecule associate to form one target binding site, while the VH domain of the

first scFv and the VL domain of the second scFv associate to form the other target binding

site.
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antibody that is conplenentary in structure to the epitope to which the
antibody binds and is nore variable than the rest of the variable region.
Accor di ngW9,2000/08BDR6i s sonmetines referred to as hypervar ipablus2000g5m66 A
vari abl e region conprises three CDRs. CDR peptides can be obtai ned by

constr j nes en¢odi t he,.. . . ) i . Such
St (110 e R e A G S G
fsg pt 233%%‘ ré&ih%tW@hét@Ml@gdh@gb@@eﬁtfdarmﬁiﬁd@\assbciateﬂinbnciwalmdduc forgn thedel s, See,

e, Larrick et al., Mthods: A Co i Met h :
2: 106 birbexyites.ewiaraf evagh \lqy@p@;fﬁmgeﬁqup%%”ggﬁ p ﬁrﬁ;d&ﬁh%’ﬁ%ﬁg%@@hg rﬁ(gflnazy mol ogy

Anti bodies, " iLn | ES:
h 1B Ak CLI NI CAL
APPL| ciﬁ’tﬁ{l,‘ P ! a@g%ésﬁﬁ)gg nglgeerg ! 3166-%&769%% Canbr?{gggb e e ty
Z\ tejsz g@&él)ably@mé Bi¥ididg %*Sﬁ\ah has tv@e@Bil § birding iteb and ora@B2EbpidinssinTes

i bodi es," in MONOCLONAL ANTI BCODI ES:.. PRI NCl PLES Al AP I i
et al, bQS.é’é%l.ﬁYa,trlﬁ%@g@ﬁ?‘?‘-‘&%@"{%ﬁ‘@wgfl ere tﬁ‘é.“l@'@%%%%v[cé)g@h]%ohgﬁ, rreB!t ngs
of cl eayineh.af teh Qﬁg&ﬁﬁ)odi'é%he%{%daﬁ%h@ﬁilﬁkeﬂ% therYydoptan bartathd antibody
nonoval ent [ight-heavy chain fragnents, further cleavage of fragnents, or

ot her endyhedebond scherbutalnsdwo Jdnderhaing Hemrihe fiss apphody| coaneréed REHShoLh | ong

as the fragment ind.to.the sane.anfi t ' ' ; [

At i bodyPEREY SpLrein St i A OBRh, PRAREIRls L FERHEL ARl et " 8
ant i bodj, @gispcRei WRkhts FonO Y RinENL idondins providdiihdi infladdnt clspeciyhitesizeds f or
use in conbination theragy, can al so be made as nultispeci.fi i bodi es
conpr i srorg addNAelasmidiea besiarengiss %ré.w@paseéﬁf@feébb?%%@06931%@632 “and at
| east ope, Iogeﬁx%t}qglgﬁft\& &&nQiHQEtH@K/L@a{a}rpf?@ s ORI ardhest dilliivaercy or

.. gh
rru!tlva‘ié _ es, conprrsing nmultiple binding sites to the sane
epi t opeandmdtépegiitity (B9 86 brodubidsipenin-cayakent adsodstiar ofamei \Ddcbhainvagnenst may

epi { OpaumAtediRity kABEbrodu i .
ot Ker Whhain. asemBlie FOTHE BIVAPRG TGS Ral b e T T ar R

;[/ﬁir gﬁt geg%rri%? I%glg!ssg%%tn s oftfreb 3T985,ARIE, LONTHERINNEIBOTY bS&ESfefone ietifRityporti on

hi cl _ ears at |east one epitope recognized b t |
b :c ndi ngj rc;tr)rgeg ibe rpepdide?l livkebs Gfpadalble dengrits aﬂsﬁtﬁe é}r)L-ahﬂilﬂ b’gléi 9oqs§%@%ple§g§té§y?2$ y
of recoppi hant net s cap,be used to pr ' 2] i i d
ant 1 body P AgEPAS dBeNs DRkt SnBya: R BBHIRe IR Vo SRR SEN:
ant i body, 4 ¢, ab$@inS QR hERR)dads@dsocTid i dmtintiipsedlRbfashiangiat phifediedugetiodiei n i s
constructed by association of a first and a second pol ypeptide., The first
po:c ype {)ﬁl!lsdev@rmp thps the \él; fii;mglns & thgVL-elrain ATTRRECADR gheJF% rE%&QFIé‘FﬁtP? nked to
a first imunoglo in-1i ke domain which i i i
i oht Cﬂ%{??{%‘&?‘*‘%mmam' in ich preferably is an imunogl obulin

Diabodies, Triabodies and Tetrabodies

[0090] The anti-CD19 antibodies can also be used to prepare functional bispecific single-
chain antibodies (bsAb), also called diabodies, and can be produced in mammalian cells
using recombinant methods. See, e.g., Mack et al., Proc. Natl. Acad. Sci., 92: 7021-7025,
1995, incorporated herein by reference. For example, bsAb are produced by joining two
single-chain Fv fragments via a glycine-serine linker using recombinant methods. The V
light-chain (VL) and V heavy-chain (VH) domains of two antibodies of interest are isolated
using standard PCR methods. The VL and VH ¢cDNAs obtained from each hybridoma are
then joined to form a single-chain fragment in a two-step fusion PCR. The first PCR step
introduces the (Gly4-Ser1); (SEQ ID NO: 23) linker, and the second step joins the VL and
VH amplicons. Each single chain molecule is then cloned into a bacterial expression vector.
Following amplification, one of the single-chain molecules is excised and sub-cloned into the
other vector, containing the second single-chain molecule of interest. The resulting bsAb

fragment is subcloned into a eukaryotic expression vector. Functional protein expression can
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regi on domai n. The second pol ypepti de conprises a second single chain Fv
nol ecul e covalently linked to a second i mmunogl obulin-Ilike domai n which
pr ef er ablwoi2e10a0i337161TUNOQl obul i n heavy chai n vari abl e r egCoSAdamb1866 Each of
the first and second single chain Fv nolecules forns a target binding site,

d the fi d d | | obpl -1 ' [ ;
R e e e e T T

VL- L- Vi, GO0FioBi el Qbpaiaan Gistinilarinsariied. | Nker, may associate with anot her
single chain Fv nolecule with the VH L-VL confi %grati on . to, forma bival ent

di mer . [0891] Hios exaasple, a amanizedo pimsrioPr hwaas aptkCLY @pyonoslonekanthpdytitai n of
t he segond scFv | ecul e OCI : - QN Foll el SideBifichi | e
the Vo ¢ RO anH ey R EE PR h T GO QIR TR Rln Bttt

associ afigholisf wiapddife and Renbédegand biladivaly teitdreetpd @@ddensnnd frethe aptdeli ment
is an anti-CD 19 bispecific, .trivalent targetin rotein conprising two
het er ol S @aidingbiey g8 Hiq @@%eélﬁlﬁi“i‘%eaé%%&ﬁ %fb@’@gﬁgﬁlé%\?gqegﬁ%' ‘)pcfef}g%oa i ﬁﬁ hree

bi ndi nglox?#e% ?ess'deBX@tiﬁt: MR Ay ek fitddl b¥atfoR! FQ@NBabodledEthe 806 cBaibdli rd whi ch
has af fi y 1S apten that can be nade and attached to a carrier for a

di agnosdonmpriaing/ths Vihergeetitlé of tgdnmaniedhuti-gB 19 Mikeopnargidig thy ¥Kei n has

two CD19 binding.sites and, one i ndi Sj t. T ! iLfiec, trival ent
t ar get i BOYYPSRRIR %ftﬁ%b%‘n?%e%?‘qu'gﬁgﬁﬁwgbI]—;Wsaf}%’gnagug% VIBE%%?] %ﬁﬁ{sﬂe{ém% VH donai ns
f rom ong; 8R4 iReH¥LARTHEEL &E 1AV oF s Winhankided kafi-GD1 4 diebddy. Hotmicaseaff anot her
anti body and the second scFv contains two VL domains fromt %&f9h\réz%

t

ant i bodyiabatiere thedbirebghains ponprising)\NEr palypephide UA-hg braenized agthy

anti body. The h f.or genergti [RY7= , | i 2PBel b \giead. s from
VH and %%ﬁgﬁge g?iw‘?ﬁ%e‘{%ﬁ%u% %ﬁﬁ&%\g}%&?%ﬁﬁ? I\s/IE;xlrjé)tBﬁ)esi ZEC? fh roma DNA
{)/Lgﬁm' drddh Cﬁaimqgﬁn]pdsm?ir\a/ﬁfgfe&@rm@iaﬁ@ﬂyenti Lel y of VH dﬁmai ns (the

ain) or entire 0 omai ns (the, VL-chai in .suc way: t any
agent ogf}oﬂﬂl Thedtieg Sﬁ@éﬁ%l%ﬁ%%}é&%h%@i%?e e@ﬁerﬁ%ag%réﬁg‘ﬁﬁﬂeﬁ{% a éﬁtol\?al ent
associ at i ' joLs oEBRLRbsHEGF tIRX DM Cagehey Therg a
trival e%‘%sgpvte?{‘%‘g‘%?f’%/%ﬁéﬁa gﬂ%%ﬁe%lﬁg%\@}ﬁv%(kg?nﬁ% ISItT consi st cl)_f agt he am no acid
sequencgisb@fiesttinEeladtvelyrmaitargeted antigehs altowaing dort inprsaed effinity gndradapger

specificity, joined by peptide linkers of variable |

VL~ chal 1eibied Bend: bt heBdsnermre sy Rt Roc kA i A Ikt
linkers réignﬂ}é Sy Quitie 584 BeRPufQf nbhfal Wit i MiniSiAdeBispeif-bratitddypotonai ns
of antigo ies associate 1n an anti-parallel fashion, the preferred nethod

i n t hi smiutwient foprnimasingithe ¥te obetedrareeican bpdoupd i Kad Praysionglearilitation

[I'g;/ re ;E ghl?) ;g()% 6 1(363 7t, Qv%lcYHs qgc%%o@astteci‘l Herteﬂleoyvlié&'e(fa?cie B itpé@tpr@@i. Q%peaiﬁb abediies and

for affinity enhancement are disclosed in U.S. application Ser. No. 10/270,071, Ser. No.

10/270,073 and Ser. No. 10/328,190, which are incorporated herein by reference in their
entirety.

[0093] The diagnostic and therapeutic agents can include isotopes, drugs, toxins, cytokines,
hormones, enzymes, oligonucleotides, growth factors, conjugates, radionuclides, and metals.
For example, gadolinium metal is used for magnetic resonance imaging (MRI). Examples of
radio nuclides are 2’ Ac, 18F, 8Ga, 67Ga, 9y, 86Y, Mgy 13 I, 125 I, 1231, 9ompe, 4mre, 136Re,
188R e 177 u, ©2Cu, #Cu, ¥'Cu, 212g; 2p; 32p N, BN, 150, 758t and *''At. Other
radionuclides are also available as diagnostic and therapeutic agents, especially those in the
energy range of 60 to 4,000 keV.

[0094] More recently, a tetravalent tandem diabody (termed tandab) with dual specificity has
been reported (Cochlovius et al., Cancer Research (2000) 60: 4336-4341). The bispecific
tandab is a dimer of two identical polypeptides, each containing four variable domains of two

different antibodies (VH1, VL1, VH2, VL2) linked in an orientation to facilitate the
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[0090] The anti-CD 19 antibodi es can also be used to prepare functional

bi specific singlechain antibodies (bsAb), also called diabodies, and can be
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al., Proc. Natl. Acad. ScL, 92: 7021-7025, 1995, incorporated herein by
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tr1 abod 8 i e e b e B R e e

E'\i/g';) [ b CDctﬂanllsMQZEh@mﬁimecah‘ﬁueiiduetshétM«apgyt yindpigipetent farlegamplesaniinedaeioxyl. CD 19
b by no linker are utilized..,Each chain for. one third, of .it. 9

LrlabodyhaVbé@Qﬁo é“&WiQWHP%\Ggguﬁfm?ﬁggﬁﬁgbg%??F@Y%Fg%%%ﬁggagggggg%ed

erein Rr i : jtdd Ghediés

ol 1 ver ST e abod o6 brng

sel ect i weleymide-Hydrayatedirmmidegstiss, glutaaidalydegindithechiken §0a1ugAROHP 32CBINAC a

| onger resi.dence ti.nme at the desired. i . - .
o DR el R P BBl RER) LR MOBBRIFE wnlipt PRl LOUNd
I's mini gized-to B BRG] Al Gse@ietdindyfup@idibl apehelsiapagerftovhienhanchinlpgichk rate of

clearance can be found in U 'S. Provisional Application
function. A preferred functional agent is a cytotoxic agent.

[0098] As discussed above, enzymes are also useful therapeutic agents. For example, alkaline
phosphatase for use in combination with phosphate-containing prodrugs (U.S. Pat. No.
4,975,278); arylsulfatase for use in combination with sulfate-containing prodrugs (U .S. Pat.
No. 5,270,196); peptidases and proteases, such as serratia protease, thermolysin, subtilisin,
carboxypeptidase (U.S. Pat. Nos. 5,660,829, 5,587,161; 5,405,990) and cathepsins (including
cathepsin B and L), for use in combination with peptide-based prodrugs; D-
alanylcarboxypeptidases for use in combination with D-amino acid-modified prodrugs;
carbohydrate-cleaving enzymes such as beta-galactosidase and neuraminidase for use in
combination with glycosylated prodrugs (U.S. Pat. Nos. 5 ,561,119; 5,646,298); beta-
lactamase for use in combination with beta-lactam-containing prodrugs; penicillin amidases,
such as penicillin-V-amidase (U.S. Pat. No. 4,975,278) or penicillin-G-amidase, for use in

combination with drugs derivatized at their amino nitrogens with phenoxyacetamide or
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No. 60/361, 037, which is incorporated herein by reference in its entirety.
Bi specific diabodies for affinity enhancenent are disclosed in U S.

appl i cat iwo 288v0s3Ne. 10/ 270, 071, Ser. No. 10/ 270,073 an@Cars2008061666

10/ 328,190, which are incorporat ed herein by reference in their entirety.

0093] The dia t d th t
{oxi ns PREGHISERBES ShpRame T srE e A SR Sot Rautrs: SR RBRSel, o0°
conj ugafesh cdrsthQMGkitd s SuodRGtd¥RicHaSe mﬁ@ﬂm@x@uml Pat. g@dmpvsr,rzmm aetal is

used for nagnetic resonance inaging ( Exanpl es of radio nuclides are
225Ac, suBfyle 68GReuBT@ENt00Y, 86Y, 111 In, 131 1, 1251, 123I, 99niTc, 94nic,
186Re, @@? 7 i gfthgl:la ksl 150 ,
76Br, e{?{ (ﬁﬂq b}eﬁgm% egﬁg% 9@@@@%&?33%{%@ Iixe e as d%%nostl c and

t her apgﬁbdhﬁg POBeSs to6ie PR tatdeys dah(bseomblrieheﬂéftﬁsmlﬁcadmgbodbf deﬁﬂ'etyoom 000
keV. 094] More recently, .a tetraval ent tagde di abo %ter@ﬁ ?1ndab)
with duadlogwé@ier,rswlt ahegimbipaiipnrdispoiherry @ad painRunatierspy is Resear ch

(2000) a%a tﬁé’pg %ﬁdbje)co B@&eﬁ'tégm%%xfgk&bre%eﬁﬁga& Sn@ a@iMRdterell sttabelaRlyl cal
pol ypept A¢h Contarni ng four “variabl'e domains of two different
ant i bodireke fdHde cMibe giVER as MIR)F 4 firsk edgdtablagorpugatmarnst the drugogivercinl 4 laigt e

t heformati on of two potentlgl bi ndi ng sites for each of the two different
speci f i B6R #5gEtGreedrtaes BOICA BI®3Conj ugat ed Anti - CD19 Anti bodi es [ 0095]

Anot her e ogi JABiE: &ﬁﬂ&cﬁﬁl@ﬁt Gﬁeidatgﬁig%ﬂtsaﬁﬁy be@dnhfpaeadtth b@dl}@x&nc@@ﬁ&@SI tions
and nethods for multival ent, | tispecific agents are described.in U S

Pat ent adghé pelyineric S@rler ey salo}s/eqmﬂx g copjupeiad methe muytivale sargefinding,

Pat ent (0] r. No 60/ 46 , I . i@hgare

i ncor pd?Ar\g{)e %ﬁéh‘éﬁ he %rceLe% alfl’nérl%:JS %el\lktrt éA‘ng ?Proge%rt1 Ug%b%%gﬁ&&igg‘@fl?gnal ani no
acid regiglpgs Nopy,6be, 7wa@diuts> Pat. e d, 0ub g2 which @etlﬁcomm&ddferdmby

pol ypepti de. The additional anino acid residu ri se .a. peptide tag,
a si gnalefasensei denjugatiopmsrierbly dass aatsiaticansly azféarr}gr é’m %%PBC@FG‘S gctl vating
enzyne) ,.-a..h de toxin, such as pseudononas exot oxi n,

pept i deé‘fgmlt 8{:%%%% I?%gﬁgél%r otein or other functional pr ot eins. As used
herein, a qumtnamrzad g:)nmbm mnd Humap rottibpdiesvuir dhedtiasnts
[0097] In one errbod t oXi ns gdl active CO@W gy res,
hor nonek10 H@@ﬁ%? F’&“ééca “ma&ﬁ%“%‘r%? Odighd S fBY “1Ut B 3884 and
ot her fgtp M%ﬂ')@ldeﬁgi%@@l fierdRY aREuGML: ¥&ralseth ﬂi@ratpl%‘rﬁldxﬂém@as fiddgiest ot ei n,

prefera roug oval ent attachnments to the side chains of the anino
acid reﬁuedmés An‘cotdmly dhgptesit imiiengopeattemnplates die ashipysiratiothefiBe car boxyl ,

phenyl, thial dr 0X ou Var Qus n e used
for thi E‘“B%ﬂlfﬁﬂjs 8hl of agi bﬁﬁﬁ% ag@?()déeg Vanatr e%ayegd]%dst%tg E* gtéd;ﬁlg{%egémys $
bi s (hy dRx#Rstee l&kdﬂyg@bp%&il@ra‘éco@ﬁfgh@dldoﬁmg @8gimen, but not conjugated to, a

therapeutic agent. The efficacy of the naked anti-CD19 MAbs can be enhanced by

hgnpisisal  f uncti on.

supplementing naked antibodies with one or more other naked antibodies, i.e., MAbs to
specific antigens, such as CD4, CD5, CDS8, CD14, CD15, CD19, CD20, CD21, CD22, CD23,
CD25, CD33, CD37, CD38, CD40, CD40L, CD46, CD52, CD54, CD74, CD380, CD126,
CD138, B7, MUC1, Ia, HM1.24, HLA-DR, tenascin, VEGF, PIGF, ED-B fibronectin, an
oncogene, an oncogene product, CD66a-d, necrosis antigens, Ii, IL-2, T101, TAC, IL-6,
TRAIL-R1 (DR4) and TRAIL-R2 (DRS5) with one or more immunoconjugates of anti-CD19,
or antibodies to theses recited antigens, conjugated with therapeutic agents, including drugs,
toxins, immunomodulators, hormones, enzymes, oligonucleotides, therapeutic radionuclides,
etc., with one or more therapeutic agents, including drugs, toxins, enzymes, oligonucleotides,
immunomodulators, hormones, therapeutic radionuclides, etc., administered concurrently or

sequentially or according to a prescribed dosing regimen, with the MADbs.
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mal ei m de- hydr oxysucci ni m de esters, glutaral dehyde and the |ike.
Conjugation of agents to the binding protein preferably does not

si gni fi camol2g10458B6t the protein's binding specificity ®@CTASRIMIOGK660 itS
target. As used herein, a functional agent is an agent which has a

bi ol ogi f tion. ef er.red t ] i ent.

o0os] (0240 e € oo BB b IR AN B P R IGVOBR O CIRERE T o

exampl e;pzl kabineDalsos phat @pe4 fODshaad OD cantigbmaPraferred Tieell antigens

phosphat e- cont ai ni n rodrugs (U. S, _Pat. . 4,975, 278); .arylsul fatase for

use i n iedudi thasq Wlw%ikltonﬁ tos}EHfgfé’ﬁ Déonbaicad Eﬁér@ﬁ%@%fﬁ}g‘%@ aﬁége.’nsl\fg‘?

5, 270, ]e?g@vﬁlegfat%t}ltﬂgﬂﬁ?ﬁ aﬁﬁ%enpc‘[')aﬁtb% &3&Pin élse'dﬁﬁ'erﬁ‘%f B&ILEELIRaf PicBRIBorders.
arboxypept |

t her noly'si'n, subtTlisin, ase (U S. Pat. Nos. 5,660, 829;
5, 587, T6diclari0eR90) Baod! aaighepst tws¢ eqovalditrig homeh &B3i% CB2AndDRY, for use

: Mo ; dl wai ki fuen 53 _ :
use | GRbISIE S i CReB S HbAd ATt T o B oy PRy - RAPhAAARSEe
car bOh%ﬂés%teﬁa%Eﬁwor}ﬂmwmﬁc1§glﬁm ep2bahfgdal @DI6 % daagigan dn druusitai dase

for use In conbination wth glycosylated prodrugs (U.S. Pat. Nos. 5,561,1
19; 5, 6f6aR@8Yellsubatdileck comeménsrdepensdentlysiofbPRat i on wi t h

ot o) . d _ aeaisd ) ‘
pontoi 110} N i SR PR el c Ryt ] BT S8R ERon i mBfoconiugate.
use in GEARLARL aRd Wckdpedfitigses GieBiceAlympitbnads antietiter diveme anidisoolpengimwi t h

phenoxyacet am de or phenyl acet am de groups; and cytosine d(fam' nase (dlgas.
Pat. NoSIMBI03QEUGHS: asslegahed hgreity, éya melechls cepRyF g n sRUGFdHFomponent

5-fl uor ogyt osi.ne- b : KB HiacRdBc oMl t abl e

t her ape%@%%apgﬁgnqrsﬁg?%@%%%ﬁgn:ctl ]'Hﬂligs% ﬁgfrdeevﬂg%}}i?lﬁgétég bi 13 %epi? C

ant i bodye@p&@itagentdahiimeiunoodnjtgee sapeud the smownpreadiviy gidhe/anttbedyo in vivo
targets can be conbined wth bispecjfic antibody |1 ver f..radio i des,
such t heAMROGAY: hat ‘ihérarn@l’ﬁ\gi‘df‘?l’é@%ﬁa oH et qﬁ%g@t?)hléeldgf)%i Ell%éhtag %’lél@g%! Each
therapy( Qtel%ﬁtigeqmﬂé%%ﬁq IRntl®ctors asf@kkienconj ugate and adni ni stered

si mul t aneously, “or the U%|Id6" can be given as part of a first targetable
conj ugajod04nd wille vatiaig ofjdimenostin and frerapeutis iepeents ¢rarhe advanfageoyshid t ar get abl e
conjugate. [0100], I n .anagth nbaodi nent . cyt o e .ugat ed
to a pof ‘et R danibo i Rl JRbineu AR AR, e T ot

conj ugagigdlate Qs PfoaliniatRidh skpurgely vaikingie ngkdar antidbdy aFdesctibidabore.nod, see
Ryser et al, Proc. Natl. Acad. Sci. USA, 75:3867-3870,1978, U.S .&at. No.
4, 699, 78herapritiviagentPmeludiofor gxayage, Thomothsraprutiy Fugheshge M aicad ey n by
reference, Conjugation 0es W IN 4 faggbiotie bi ndi ng
speci fi ?:rﬁ’[]ﬂ?%cg inﬁgfe 1nd|%P }Qﬁéﬁg)ﬁhg%%ﬁ%’l ﬁg“%@%‘%@%‘%ﬁ%@ﬁ??& ’8hi rrlgrli c and
Human Agtixpodiiesitdroranfing@tios ahtiapibgbhiagnd apeptotic agents, particularly doxorubicin,

methotrexate, taxol, CPT-11, camptothecans, proteosome inhibitors, and others from these

and other classes of anticancer agents, thalidomide and derivates, oligonucleotides,
particularly antisense and RNAI oligonucleotides (e.g., against bel-2), and the like. Other
useful cancer chemotherapeutic drugs for the preparation of immunoconjugates and antibody
fusion proteins include nitrogen mustards, alkyl sulfonates, nitrosoureas, triazenes, folic acid
analogs, COX-2 inhibitors, pyrimidine analogs, purine analogs, platinum coordination
complexes, enzymes, hormones, and the like. Suitable chemotherapeutic agents are described
in REMINGTON'S PHARMACEUTICAL SCIENCES, 19th Ed. (Mack Publishing Co.
1995), and in GOODMAN AND GILMAN'S THE PHARMACOLOGICAL BASIS OF
THERAPEUTICS, 7th Ed. (MacMillan Publishing Co. 1985), as well as revised editions of
these publications. Other suitable chemotherapeutic agents, such as experimental drugs, are

known to those of skill in the art.
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[0101] Humani zed, chineric and human nonocl onal antibodies, i.e., anti-CD

: ( , 1.e., - CD19
MAbs and ot her NMAbs described herein, are suitable for use in therapeutic
nmet hods awo 2dicgsust i c met hods. Accordingly, the presenPCIfusenioornes
cotn_tgrrpl ates the adm nistration of the humani zed, chineric and hunman
ant | bogy NBnaly. 5 GRES A0 APBFEACDANTTH B % R aWuhitiendal
therap$ ﬁ@é%ﬁ@ CiRa y, Y Ek‘#o a‘ﬂdoépng reﬂjT rre‘r?;r%ta? notarggo%ulﬁgat ed to, a
t her ap@uptide, ROCRICh aﬁhecebrel lﬁ‘t&ﬂ,ysuoh at h@uo@kedt mntqculeoou@twmg ageit, e

enhanced by suppl enenti ng naked anti bodi
ant i bodb adeavy, raetal ngop%c giﬁeqﬁnfheccolawt%ptlﬁg ﬁ%meé}aéﬁgi gntéﬁg'i) rs&ﬁteh%@[}a

CD15 £JP40
el v B SR B T B zﬁg@ﬁERLDR
t e nas Cion dy&/loGhn, ariﬂlb@y cxbp®Bitki Hoomwseht wmmltmwglelm as ﬂﬁwoéhféﬁﬁeﬁéi %P"dd uct,

CD66a-d, necrosis anti IL-2
TRAI L- RETQESESHS- i (1K ShG PRB?}‘QHPFTWBWS% Elgsé@teégls‘gﬂt e bz%&f% détPB4) and
ant i bodj,gg, &&ﬂ&%ﬁ@%yr&&bﬁﬁgﬂm@aiugﬁ@ﬁghte@ felgabedn \metrdipyt teis hamémn c agent s,
i ncluding drugs, toxins, immunonodul ators, _ hor rmnes 122/)%%

or nore

ol i gonuethdtphdeEadlattmr ab@tgthetﬁpwa@’ rbwindyngmis, therppy (Jogiief A

t herap 0,

| mmunoridr QLSPEA G AP YL apeu%*%c@%é@?)ﬁ%@%??@e% e ey el
concur rl@'ﬁ%a@ﬂ@B@ﬂgﬁnCha{ﬂml@m mmr(dr)&@) to a prescribed dosing reginen,
with the 0102] Preferred B-cel ntigens i de those uiyvalent to
human @1@6] vaercm@mocl antiggsjes h aeegeen @nﬁsiﬁd V@%‘ﬂﬂ‘ %ﬁge

ant i gens %R{O%?GLJ‘?? Rhdw &l ?Q%nﬁml1@@%4@@@%3@%&&%@&&@% human CD4,

cp8 and® receptor) antigens. An equival ent to HLA-DR antigen
can be 4534€ISOI(m985’)§GEel‘Bfftet o, Bvot.INaB- Aehd. S@n&%@éﬁﬂ‘*ﬁ[%ﬁbed@n Particul arly

preferred B-cell an s.a h
Cop1. " copschemy ihoiobb Jodnd | FER: GRoa Fiyeioe Wik B LR o H A o8 T-oel
ant | ge”?até’d&ettehoisse?g?{ég%@@t9 40 (hvgganpél@ghn@% angkeCB2R529(199¢Ns. CD46 i s

an anti gen on the sur cancer cells that block conpl enent-d
lysis (KD@ver]ba@3hrlkustidis did he lmmcéeewp o FOMSEIRIA LSEARYGIRE] G081 ependent

adm ni strat.i an i
PR AR R L e MR i S
descr i bggiiesi8lkdheitherapdiiticeselb LinaauMICosjupgeacomprisiipplyote ovthorrgents ahd a
t herapeutic ‘or diagnostic agent, including a peptide which may bear the
?mggsd}fe@ or ther?peutl c agent. An immunoconjugate retains the

r of t Jed
about 1 02k e e B e e o At gon
after cpRidig@id HenBSs ld&fgﬁbﬂlcczrgﬁnwgmsulm’ole non-radioactive diagnostic agent is a

contrast agent suitable for magnetic resonance imaging, computed tomography or ultrasound.

Magnetic imaging agents include, for example, non-radioactive metals, such as manganese,
iron and gadolinium, complexed with metal-chelate combinations that include 2-benzyl-DTP
A and its monomethy! and cyclohexyl analogs, when used along with the antibodies of the
invention. See U.S. Ser. No. 09/921,290 filed on Oct. 10, 2001, which is incorporated in its
entirety by reference.

[0108] Furthermore, a radiolabeled antibody or immunoconjugate may comprise a gamma-
emitting radioisotope or a positron-emitter useful for diagnostic imaging. Suitable

radioisotopes, particularly in the energy range of 60 to 4,000 keV, include 13 1I, 123, 1241, 86Y,

62Cy, #*Cu, M, ¥ Ga, 68Ga, ™ Tc, **™Tc, '*F, e, BN, 10, "Br, and the like. See for
example, U.S. Provisional Application No. 60/342,104, which discloses positron emitters,
such as °F, ®Ga, **™Tc and the like, for imaging purposes and which is incorporated in its

entirety by reference.
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[0104] A wide variety of diagnostic and therapeutic reagents can be

advant ageousl y conjugated to the clained anti bodi es. The therapeutic agents
recited hwoeorvms3tihose agents that al so are useful for &dmiuseEvOatsHON
separately with the naked anti body as descri bed above. Therapeutic agents

i nclud r. examl t her L : | i ds,

ant hr ad e TR e B ik g B FlmPRa) REG BRI St
agent s, th@nbdulit Qhérk portldDefaniantibdilyt fosien panéih ot okt €D Irenitidody. 6¥keri ¢ and
apoptotic agents, particularly doxorubicjin, methotrexate, taxol., CPT-1 1,

canpt ottheioanstablyremrlexwshie thapicpirabersol YRl copneaes 9 rtf}’l%%‘ép’é?g%hsot her
¢l asses AladRbh ARG HIRNLS, ((H0RL], ¢ e AihiRbLyALARoOthI0BsRbeAK] des,
[ar 11 % o] es (e

particu antisehse an |1 gonucl eot’i e.g., against bcl-2), and
the |i kaivighliesteins géluhincdipbtheria e therdapents exadeigsantidisendpanqnagpar at i on of
i mrunoconj ugat es and anti bqdy fusio rotei i.ncl Lbr mystards,

al Kyl soriPRa See. oy eapblPasen ety hsladod (el'a AR B ASEA T 5

i Nhi bi t@fSer RYHTFHING; AR QG5 (1094). RAIARAAIAGSins Phigibidomusomrtté pridnon

conpl exes, enzynes, hornones, and the like. Suitable chenot hergﬁig i C
agent s iaventivesior kivedh torih@ENE NTiaNtS HrmEvscisoesal indEPERpEER0- 6. d. (Mack
Publ i shi Ca. 1995), .and in N.AND G LMANLS THE PHARMACOLOG CAL BASI S
OF THERK‘% QTP dEﬁ}tSFR}érf&e r§n¥§rﬁﬁcﬁl i shing Co. 1985), as well as

revi sedipe ]t ARNEmAhohb&S SoR WLt &5 ¢yasisne Mahealso duicbajpkeed hewotdrerthpeut i ¢
agents, such as experi nental d.rggs are known to thase (af .%I;ghll in the

art . [ 01DSRpAdiiagegmertiion ofansmabadibiusionaretaid arppAIMEATRCATETANe s, NOTA or a
sui table pepfide,. | d ih&De} ther&RnBimvéntidnufsInss eot

nol ecul‘é‘fnl?%lgéegy 8t¢)§}%@gg%g?§'§gf§%q§§h§qheavy r?esﬂtilal norvr adinonucl i de, can be
conj ugairedot Iomitéetos Inddrieonseaidi ihediwdns, Epdesexberitbedowa t her apeuti cal |y usef ul

i mmunoconj ugat e can be obtai ned by conjugating a photoactive agent or dye
to an anti bWM%%@%nt conposi tions, such as fluorochrone,
and ot hﬁ)’l 1@“%.9?89{%@ %atn?&diéb/cﬁsanﬁﬁw ¥uSidn ?ﬁﬁahy Ioaf Be $6MEEAted @ith@n¥ bsinbte

av 0

li ght, een use detect and to treat |esions b% directi nght he
sui t abl éetapeitc dralidgnesticageots, Gemertlhe vapiheraphitic erabiagnosiic agankisgttached to

phot or adi ati on,, phot of her hot nam : Ik | oaki€dS. ),
A A P T g T e T R S S e
van den.BesHiackdagithBanicaintibéd; 43tibd@BH)gméINE arvibbép fision prowosinmyal

anti bodi es have been coupled with photoactivated dyes far achieving

phot ot heragrjse tewr atorantiboglies of faegments theseef aud gachigdhy a,anbggwp thagancer Res.
300, 2B Rl R B 5 a Bhp S Ei1300)
Res. 288addilmért ¥8Ye antibodies of the antibody fusion protein can have more than one

therapeutic of diagnostic agent attached. Further, the therapeutic agents do not need to be the

same but can be different therapeutic agents. For example, one can attach a drug and a

radioisotope to the same fusion protein. Particularly, an IgG can be radiolabeled with "*'T and

attached to a drug. The *'I can be incorporated into the tyrosine of the IgG and the drug

attached to the epsilon amino group of the IgG lysines. Both therapeutic and diagnostic

agents also can be attached to reduced SH groups and to the carbohydrate side chains.

[0112] Bispecific antibodies are useful in pretargeting methods and provide a preferred way

to deliver therapeutic agents or diagnostic agents to a subject. U.S. Ser. No. 09/382,186

discloses a method of pretargeting using a bispecific antibody, in which the bispecific

antibody is labeled with 1257 and delivered to a subject, followed by a divalent peptide labeled

with ™ Tc¢. Pretargeting methods are also described in U.S. Ser. No. 09/ 823,746 (Hansen et

al.) and Ser. No. 10/150,654 (Goldenberg et al.), which are incorporated herein by reference

. . . 125
in their entirety. The delivery results in excellent tumor/normal tissue ratios for “Tand
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Tatsuta et al., Lasers Surg Med. 9:422 (1989); Pelegrin et al., Cancer
67: 2529 (1991). However, these earlier studies did not include use of
endoscopiwothsr@apyeappl i cati ons, especially with the useCofUSanmiobwdy
fragments or subfragments. Thus, the present invention contenpl ates the

t her apey.l c .use o ates conpri.s

[0107] A EoATE e aRRaPEAT BB P eu B e el ety chfndigRes or dves.
radi oaqiiey eheaREbHABs ARTIIREEY ﬂ&o%&ﬂﬂﬂeﬁasﬁﬂhdﬂbm@mgspu@ﬁagemﬁthe atitodi’t abl e
non-radi oacti ve diagnhostic agent is a contrast%‘gent sui table for magnetic

r esonarreponerdiofithe Méwbmonigateoths giligsry obthedherpreade ﬁaentlea KepPYiciagai ng

o artoaehiTeit B Ao R P B e R he e

2- ?ﬁnfﬁtggﬁ'g{%fgqﬁdmjugb?snﬁnonet hyl and cycl ohexyl anal ogs when used al ong
W e anti bodi es of the invention. 09/921,.290 filed
Oet 1001 Bloh therneatc e inRrash i SRe 1 beaiebebiie Bing® FEihe il B [ o108y

Furt her 158‘%3/ &&a@%eﬂd AR alG i BHohB 2ehhaBbn ] ATUNAEIRIHBAGRN i B bse a

gammeem I oI sotope or a positron-emtter useful for diagnostic
i magi ngattaawdttaln}heeammddpmsmp@msusqn@a heterobinhgtianal erpgsliakess Whraéh\ge of 60 to

4,000 keV, Iude 1231, 12 2

donTe, Sasmd 5-ehprd o paNTiopds (SPDER Yy Sak e Filpest S8 21 A0, 0o,

Uu.s. pr @éfﬁémmﬁnqﬁepfdr@aén wwgam@@{eaﬂax ERAvn the hxt@&gfcﬁ&:&mpk&si&tdngn

emtters, such as 18 94mic and the like, for |ma? ﬁ(@is and
S

whi ch |(§HEhﬁSifBb’r@Fé’cBlQTEIH\{ N GOBLIGA P AN F BT vaT CR lich as
seudo X
T Peds i P Vo TR A b RUBL EXER MRS %WNU&W@EH c

agent ion protern of an anti-CD 19 anti body.
3 Eer ]E!QN'ITHBOBDE% M@mﬁgyﬁmumpmemlew Biichrt alf (siso,rpagem} 8ig2ikes or

er fusion proteins, include ricin r.i bon DNa
St aphy| %d@chlsséﬁﬁ 985 b FrigeA Pr%l%@%é%da ‘gﬁﬁfﬁw%ﬁtloﬁlﬁ é{‘ en%gr\%se) se b
di pht heb';gv d%ﬁtfhodfé%mig%@ﬁ L%ﬁkﬁ%%ﬂnwﬁxﬂ%ﬁ@mm@@omﬁmmmﬁ@e, for
exanpl e dstan et 47:641 (1986), and Gol denberg, C A-A Cancer
Jour nal ANGY CONTUAL aPPLAGATBON1RA®) et Ad@ils.), pagds G084 (eanshridegaBInaveargity use in

the present invention are known to those of skill in the art and are
di scl osB®s§ WV)-s. Pat. No. 6,077,499, which is incorporated inits entirety

by ref e[(ﬂgﬁfAltEﬁ%&@ellyﬁﬂe tH&Bﬁ@Qﬂ'@M@é&Ewc saehcasbecomiigatddnga amy al so be

conj ugat e formthe therapeutic agent portion of an antibody fu3| on
prot ei ncarbokbdreadmomtmreﬁheicmglhn phide anvikadyz Ehe earbohydrnts groupiGap fg e to

Sui t abl 1encr9'clise t IeToe 1r];g00rf tfl S gesp At tﬁarf'}/s%%ﬁ) t éf}ﬁéﬂﬁgup,%'r'%e carbohydrate

moiety can be used to bind a different peptide.

[0115] Methods for conjugating peptides to antibody components via an antibody
carbohydrate moiety are well-known to those of skill in the art. See, for example, Shih et al.,
Int. J. Cancer 41: 832 (1988); Shih et al., Int. J. Cancer 46: 1101 (1990); and Shih et al., U.S.
Pat. No. 5,057,313, all of which are incorporated in their entirety by reference. The general
method involves reacting an antibody component having an oxidized carbohydrate portion
with a carrier polymer that has at least one free amine function and that is loaded with a
plurality of peptide. This reaction results in an initial Schiff base (imine) linkage, which can
be stabilized by reduction to a secondary amine to form the final conjugate.

[0116] The Fc region is absent if the antibody used as the antibody component of the
immunoconjugate is an antibody fragment. However, it is possible to introduce a
carbohydrate moiety into the light chain variable region of a full length antibody or antibody
fragment. See, for example, Leung et al., J. Inmunol. 154: 5919 (1995); Hansen et al., U.S.
Pat. No. 5,443,953 (1995), Leung et al., U.S. Pat. No. 6,254,868, all of which are
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are not linmted to, interferons and interleukins, as described bel ow.
Preparation of |mrmnoconjugates [0111] Any of the antibodies or antibody
f usi on prwoepmgssans be conjugated with one or nore ther pEMS2@IO61666
di agnostic agents. Cenerally, one therapeutic or diagnostic agent is

attached to each antibod r ti body fragnen hap

t her apéﬂfqrﬁoréﬁéﬁ? %}Wr G@I%é%yl §§ {?fgre%%ﬂ?le 83%%1%%6 afa?té@ﬁggétfggi Ot“ﬁg ISSL?}E% Gt i body
or antlatg@glythytgggig\éﬁﬁc of BRgARdtichgent. f usi on proteins may conprise two or nore
ant i bodi es or frrrents t hereof and each of the antibodi es that conpose

ngidstTUSi on ‘ nepiable BxoiMeitapeut i ¢ agent or di agnostic agent.
iti y. ne_ or . I o it i protein
can ha\?[@?mr@et MEe {lﬁlélr {;{%%CFP‘%H%# 9‘3?28233{113‘18@%9%%&‘29?2&%53‘?@%r t her,

E Ee t heda?}%@ﬂéikt%f@@em}% gond) ihmbeesbnfugateefisiva sawm, butancamiyise dhé pemerst
erapeutic agents. For exanple, one can attach.a dr.ug and a radi oi sotope
to the RrmBaqeytcadly syitakleexciPIonisy ?I&Hfa{??fﬁ,agémo'i’ @%{8‘51‘@‘%‘8’ Y2816 abel ed wi lto h 3
11 and iaog%gﬁgg)q tf(emge'drug. The 1311 can be incorporated into the tyrosine

of the TgG an .tohe rug attached to the epsilon amno group of the 19G
| ysi nes[01 B8}t The inenameunjugatand nakicdgntibedyc cagemfosmalagd asaerdse taknavhed t o

reduced SH groups and to the carbohydrate .si de chains,.. . i | fi
it bodmedody & TSaruPhy e G B G RECHOUE: Ad By ot AT soBhEReeh oy
to deliyatiLheSRARe ESmRgeN i Mixiticaanosphemaganicsly mi@blwhppaint. StbrBe  Ser .
No. 09/382,186 discloses a method of pretargeting using a bispecific
Snlt i bodylzjosplrrat%hilfftrﬂd klirsiis pecefamplantd mrylawﬂp%l?kwétab\ﬁ%ﬁpw Othsrg
elivere a_subj ect ql | Lval ent i | i th 99nTc.

Pret ar g%i“iahg HEPHS sar%}Veeha g%@%@# Ehe%le?éﬁ' %Es.f&%}é%gng%é%ﬁ%g/eg%gm?% (I—g]n(s:en
ﬁ; al -)EHAWACEUWCAL%%SA@FOM AhPRY @DEAIIVER YWBY SREMS: Sincor por at ed

rein by reference in their entirety. The delivery ts A | 1
turor /i (kissebien | 80) o Gemmrorodmram i PN S AT own

er ape t o P ti bodi
and ant PN P oy T R T R e oy
giogponego_tlm}‘ Thél?nﬂw‘ﬁ!bod o;c)ﬁjljga??iraakadlwtibbdj cache &nntllhiéecgl fioe rdysEERAUS agent or

gnosti c. agent an e e ctor. act.ivit f the Fc. porti f

ant i bod?/dfélélﬁ%%%é&aeﬁﬁeﬁ@aplﬁib‘g‘t‘sa‘ﬁbeﬁhan f”ééotni ‘H&O‘Ef‘“@ﬁ%’%@%‘%ﬁmﬁg@é S &&[60113] A
t her ape ‘éc?i_ogEaﬂb@ﬁx@@éﬁé&inﬂ&ﬁ%sgg@foﬂﬁ, @ .t ;g @tor il gwli-dge doagiiens,of a
reduced antibody conmponent via disulfide bond formation. As an a{t,ernati ve,
such pepithdesddanprosredtivac hledcanapasiionapar tebelsuchdpponisiusREgFIggs.golutions

het er obi functi onal .crosslinker,. such i
3- (2-ryPi Y aﬁoPﬁino(j‘@r Jorinar sy d%s“‘ﬁ}'@%%?ﬁlafp};ﬂ“ﬂlﬁtto.ry Jeents Sy as c6. 244
(1994). sxﬁ%@&ﬁ@%, staB 1 i CiHRISorfdMpesitpha o0 Mbahhivel@ke aeivk-ikgredientican bhé ar t .
See, for exanple, ng,

powder form for constitution with a suitable vehicle, e.g., sterile pyrogen-free water, before

use.

[0120] Additional pharmaceutical methods may be employed to control the duration of action
of the therapeutic or diagnostic conjugate or naked antibody. Control release preparations can
be prepared through the use of polymers to complex or adsorb the immunoconjugate or naked
antibody. For example, biocompatible polymers include matrices of poly(ethylene-co-vinyl
acetate) and matrices of a polyanhydride copolymer of a stearic acid dimer and sebacic acid.
Sherwood et al., Bio/Technology 10: 1446 (1992). The rate of release of an immunoconjugate
or antibody from such a matrix depends upon the molecular weight of the immunoconjugate
or antibody, the amount of immunoconjugate, antibody within the matrix, and the size of
dispersed particles. Saltzman et al., Biophys. J. 55: 163 (1989); Sherwood et al., supra. Other
solid dosage forms are described in Ansel et al., PHARMACEUTICAL DOSAGE FORMS
AND DRUG DELIVERY SYSTEMS, 5th Edition (Lea & Febiger 1990), and Gennaro (ed.),
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CHEM STRY OF PROTEI N CONJUGATI ON AND CROSS- LI NKI NG (CRC Press 1991);
Upeslacis et al., "Mdification of Antibodies by Chem cal Methods," in
MONOCL ONAVOAMNIVBEDL ES: PRI NCI PLES AND APPLI CATI ONS, Bi r ®oTAIS2@/061666lS . ) ,
gﬁges 387_— 230 (Wley-Liss, Inc. 1995); Price, "Production and

arac | \ t i t I M i j Bl ONAL
A B0y e e SRS CREA ERRCRD, ML RETRBAR AR B T er et
(eds.) ,cqaagas 160084nd famded edgionthmeworsi ty Press 1995). [0114]

Alternatively, the therapeutic or diagnostic agent, can be conjugated via a
car bohyl@1 3k el hed marynopenjpgase. patipedy %‘ﬁlOBﬁJerﬁlés’aPﬁ?’?g%‘?‘.n %m@éra{f drate

group € i&gte%%%g aoraﬂtuﬁﬁf %é@%%gﬁlg%@b%ﬁ$thé%%%l RRRLT BRrddvad, thes bound

to a thro roup, e car te nmoi €ty can be used to bind a
di f f er emlinipiepitichemay B Bporlvrubodis ffsom adiyjsingdkt dngubtipl badesestlo eeperab gy

conponents via an anti body car bohydrat.e .npi | ] -
ki 11§ fhstasepigpedmEpgers grraig s e o Bproign O et iR bt G 0

(1988) ; #ddy Blncdling ubbBh such faGBRCRthéitichdddoe( WORA), h igenetl al ., U.S.
Pat . N0W§5,a3¥57,p§131}1géll (S)lfl wﬁi ch ar eél?anlgor poregt e%ﬁi’nefgﬁgis;sheég?i rety by

r ef er enmedicalltendjtore piad prertons thedivabhistery. leaeiingt WlesmioORFO¥sFBEnent

havi ng an. oxi di zed, carbghydrate portiqn.w ri.er : t
P R S S S SR S AR T PR o RIEfnbdAhas
pept i deis i HeSakgRag o ab@s Ulhgkg © 20migNigtdsal sifithintivaase iffusibnejthbugikage,
whi _ch can be stabilized by reduction to a secondar mne,to formthe final
conj lt.)l galower pOiglB]r dppagemdsorragy bhadnaingirdehes ‘il\‘cuf‘ﬁ@n&%tqa}%ﬁyTE’§é1853§§ e

anti bo conmponent i i .51 i . wever,
R N R N o e A
vari albl fr E&@deﬁi} aadll nlaaré pieferbielpgbrte pat wohedfpr drwezks.ilbody afsp dgrgiven lesee, for
exanpl e eung et _al., J . | nol. 154: 5919 _(1995); Ha N et . S.
Pat. Noffe@icau syeBayrgosyther ¥ Rgieval }n%%é: Thosaig meg %%%%eg‘é%f?’l“%‘h Yor
whi ch ay ai near nor.ah 60Lkd) willSiphrdpRhie’ @k uhdht b fiRr RRE gnd Jdhed@sgi neer ed
carbohydrate noiety is used to attach the therapeutic or diagnostic agent.
Phar macu22cEsd purpascepf thblapy Bke ipingneconjugate7 fusipneroigiva At pe@d aeRbestiF ¢ and

h i-CD 19 MAb b [ . ' '
e e e N L e

phar macguiigaldiosH 4 SdH-BuBxChpinanébiecoRalwreor@npladdiAn attilody ngr edi ent s,
or some conbination of these. [0118] The immnoconjugate gr. .naked antibody
can be pwpaation sdaidde be aiministerel ipantherapeutically effective amount” if the amoutt

administered is physiologically significant. An agent is physiologically significant if its
presence results in a detectable change in the physiology of a recipient mammal. In particular,
an antibody preparation is physiologically significant if its presence invokes an antitumor
response or mitigates the signs and symptoms of an autoimmune disease state. A
physiologically significant effect could also be the evocation of a humoral and/or cellular
immune response in the recipient mammal.

Methods of Treatment

[0123] The present invention contemplates the use of naked or conjugated anti-CD19
antibodies as the primary composition for treatment of B cell disorders and other diseases. In
particular, the compositions described herein are particularly useful for treatment of various
autoimmune diseases as well as indolent forms of B-cell lymphomas, aggressive forms of B-
cell lymphomas, chronic lymphatic leukemias, acute lymphatic leukemias, and
Waldenstrom's macroglobulinemia. For example, the humanized anti-CD19 antibody
components and immunoconjugates can be used to treat both indolent and aggressive forms

of non-Hodgkin's lymphoma.
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met hods to prepare pharmaceutically useful conpositions, whereby the

i mmunoconj ugate or naked antibody are conbined in a mxture with a

phar macewpDcaldog3aai t abl e exci pient. Sterile phosphat e- pafrfusSe@d/oswbé ne i s
one exanple of a pharmaceutically suitable excipient. OGher suitable

exci pi are.wel |l -known to t [ :
R T e R S S el S e O v A g
(Lea & GEbigfkoikdQhe, disvasksCeudhadieaadndnd REMNGIPALS RHARMACEIENCAL

SCI ENCES, 18th Edition (Mack Publishing Co 1990)... i it
t her eofpurpua, rhJorhisionaHiia 815%Pa@é@@n%rp%ﬁ@%gpﬁ%ﬁowaé‘héﬁ%ﬁ@?%?Sfi‘g f%’glefjl 19 gf

i ntravenou 1.ni-st I i ampl QIS}H{ HHaj id r continuous
i nf usi onrql}.c')as%gﬁ%{grgﬁlfigkg%lwuﬁﬁﬁh?gﬁ%ar’l t?e%lsgr eseflsf fethiﬁlﬁhﬁﬁwf Q.dosage form

‘?"hg' , ipm)aglrz{mhm sﬂdrbmei}whllbu?&?@m,dimms maklitup, Benoghtdetoeia PBEREAR i ve.

_ conposi tions can take su or as spensi : (N i

T o e St o B8, TS oAy AL} A8l ol o1 one
Suspe“%%atéhaagéh!ﬁ!t&,' RGN oG, SABHALAY 1AGeAhE. collit,eFythatry eluytifotke acti ve

. . ti
i ngredient can be in powge.r formfor constitution with a suitable vehicle,
e.g., sieAriepbropythygenydrtesisiswatiess, ankedasing speadylitio1Soednagare’s wRgrome,

phar maceuti.cal .nethods be,enmpl,oyed 1. . . . i 1Of ti f
Phe. t nariseterelsp ot apnsie e SOt a3 Elag bR P o) el ease
prepar atthfb]l%ﬁk_ﬁtiﬁQﬁ&r@@xﬁfo@i@?@cﬁi’oddﬂﬂh@;@iﬂoﬁihecth&élepititi:so| yners to conpl ex or
adsorb the imrunoconj ugate or naked antibody. For ex | e, ,bioconpatible
p](c)l ynerlls;)lymﬁ¢agktﬁéilgqm1@¥qr®?)§ltt§f P BIhPRdTiH PemBLIEYS VRIgHS, 3@&58?@) and matrices
of a polya ide i ol i k4lisaEia k.
Sher vbok B OGS B ERRBHIE fesBhordyS! F ooy A TR AL el o an
:/ve %R?C@u etﬂ%ﬁtigp@nyn@mgi@qﬂméibmmuﬁm rapidigtprogresieysegldmenabenephutiies, ol ecul ar

( of the imunoconjugate or antibody, the a nt_ qf ..i j
ant | bochRosRt i PRESHER 4SOl arohe REter 28T By raply Ll T Lae "l e
et al., . BLoRbYSids énd aﬁbto;tﬁzsdrﬁésggv?ﬁdh call Bk WetoRic. Bhese dBii3ratso sppress thel i d

dosage’?orms are described in Ansel et al., PHARVACEUTI CAL DOSAGE FORMVS AND
DRUG DEtdtVERYmSNSTHEMB;, cBh hesEHiin saitpug infectioniamsi hpye adogen ?ff%molﬁél%%%

(ed.), REM NGTON S PHARVACEUTI CAL_SCl. = o
Conpany™#98Y) iveg4gd mgﬁﬂgﬁﬁ?w@@g&@&@{%E%dﬁﬁ@%%gﬁ Ejl L;Q't .

ant i body;if sh @R REQAL&I 6 HateHave BB Adteld DEaiyistRyeld id nhecrahaied. stered to a
mammal subcut aneously or even by other parenteral routes. Mireoyver, the

gg lm;JgieztOrliag] El’ene Z?ylim;m ferorrateRs $enaHx %é‘?aého@rh"ﬁiﬁn&eﬁg? e ALY e _
prot o1 nngroHERRanGiAD STy PR haf i AR AL L TRNBRGER ARSI St on
humanized, chimeric, or human antibodies, therapeutic agents or immunomodulators. In
particular, combination therapy with a fully human antibody is contemplated.
[0126] Naked or conjugated antibodies to the same or different epitope or antigen may also
be used in combination. For example, a humanized, chimeric or human naked anti-CD19
antibody may be combined with another naked humanized, chimeric or human anti-CD19 or
with a naked anti-CD20, anti-CD22 or other B-cell lineage antibody. A humanized, chimeric
or human naked anti-CD19 antibody may be combined with an anti-CD19 immunoconjugate
or anti-CD?22 radioconjugate. An anti-CD22 naked antibody may be combined with a
humanized, chimeric or human anti-CD19 antibody conjugated to an isotope, one or more
chemotherapeutic agents, cytokines, toxins or a combination thereof. A fusion protein of a
humanized, chimeric or human anti-CD19 antibody and a toxin or immunomodulator, or a
fusion protein of at least two different B-cell antibodies (e.g., an anti-CD19 and an anti-CD22
MADb or an anti-CD19 and an anti-CD20 MADb) may also be used. Many different antibody

combinations, targeting at least two different antigens associated with B-cell disorders, as
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wi || vary dependi ng upon such factors as the patient's age, weight, height,
sex, general nedical condition and previous nedical history. Typically, it
i s desirabeotosprievi de the reci pient with a dosage of PeRIISe@ONpIsGEL €,
anti body fusion protein or naked antibody that is in the range of from

about 1. ng/ to 2 / S, a single intr. [ I a

| oner é’rs{%i aéﬁ}é?’ n}f'gg)égcgnlé&scge X}heﬁ(?gg n%dna‘lnéséécﬁgsg&}so h@i@%&%@@aﬁ@%@%@ kc}:t ate.
Thi s dogageMhuREmbenart ad nigclpedadbinhion eithapbiaer thaepeyarageekuchas 4- 10
weeks, preferably once per week for 8 weeks, and nore preferably, once per

week f orcyfotmieksug, pryioliner seligichi¢en | ess frequently, such as every ot her
week fqp sgveral : SHINRR RGN AP RRT ent er al
O[E)‘l]f.'/ﬁ h/% eod TRAE D he ¢ gﬁ ugx?xﬁﬂlgﬁn(g@att i ALK c

rout es appropridate a nment e dose and schedul e. [0122] For
pur pos efmctdfs, yfehafxkinst fiehiagmmaceojosabar (NG omdolramasoppictir fagigiksesiciint i body

ui ¢ bl ® iy dens (b iBanPAyd et alEroligh: LEHb AL Han e AREH Bty ect i s
al so conf crmlkiat e %Qct@x@t(i:.EQ%%anﬁ{@?t?}f@ﬂd@%ﬁhﬁﬂﬁﬁig(fa&t_@r te-cstyand stered in a

"therapeutically effective arou . t he anmpunt administered is
physi ol ggindadsiteymaérgphdgecamhiny simuajmgtiagter (SRVI<CINdgiCHETONS §3- g imeTEAMS-i f it s

presence results in a detectabl e, ,chan i.n sikol 0 cipi ent
Tl P A T RRR IR eSS o e Gt SRS LR, iR

si gni fi GRANhronfbopbR 1R BEMEE IMURKAS imMussthodwiadr moesipohsiuder L, (i-gatles t he
signs and synptons of an autoi nmune di sease state. A physiologically

si gni fi Wabk-18f Fets, IEGU, interfaren.plENK ad dheoldka: ASKISHVEY nthPHcH CaBREHEH cel | ul ar

i mmune response. ./ 1 .ecl bj %FE!I ; Thgah Bbe [ 0123] The
presentnﬁ%@8Wf?gh@égﬁﬁgﬁgfggggg% e 1se1%¥&%%E§gﬁgg&gﬁﬁ?09ateézanti-CD 19
ant i bodi®sinRerédieefpre] caicMrreatyposh bi aiterfadministeatomedtheabakid eeti{CRAi%or der s and
ot her diseases. In partjicular, the osi tions descri bed rei,n are

parti culriibpdiessts dipcusend Sﬂlp@afh?é’ﬁf"gﬁ?%tﬁ@d%%t N glu(giagegégg’g as wel |l as
i ndol en 2 VAR RAYLRS Bk L6n;h104t8® tf hisiel dntibpaphonas,
chroniCEW§%%%§F@%n$EEE%%Pg§, a@ﬁ?gofyn%hatic Igu enias,.gﬁd méldgﬁstron1s
macr ogl ehslstingof @éne dronorexatipddigs tihding tmdiffercatianiigens.CD 19 ant i body

conmponent s_and . i ngconj.ugat es canp be used,to treat i pgolgent and
aggressﬂU@SEB&W§gg¥ﬂﬁ5ﬁi‘ dﬁﬂﬁﬁf§m}§%ﬁ%8%%9?ﬁ%?ﬁfﬁﬁ§”%?§gﬁgse %above, the
ant i bodi 88088 s@iptinsiéd #hhadhafisteitaapoahtoodnd thdt daihEDY, ODSvEbBoOB14,

aut oi mune di seases. Such di seases include acute idiopathic

t hr ontbo€PM6pehil 2, GoRG @R 1, EM2Ba O3 dCBBat FPE3 . (HP dhis » S8 Q_Dﬁm“pur a,

e T FYGRL £ SHERTIB AP Plag BFIRGE, mc s e epus
(including the invariant chain), tenascin, VEGF, PIGF, ED-B fibronectin, an oncogene, an
oncogene product, CD66a-d, necrosis antigens, Ii, [L-2, T101, TAC, IL-6, TRAIL-R1 (DR4)
and TRAIL-R2 (DRS) in the form of naked antibodies, fusion proteins, or as
immunoconjugates. These antibodies include polyclonal, monoclonal, chimeric, human or
humanized antibodies that recognize at least one epitope on these antigenic determinants.
Anti-CD19 and anti-CD?22 antibodies are known to those of skill in the art. See, for example,
Ghetie et al., Cancer Res. 48:2610 (1988); Hekman et al., Cancer Immunol. Immunother. 32:
364 (1991); Longo, Curr. Opin. Oncol. 8:353 (1996) and U.S. Pat. Nos. 5,798,554 and
6,187,287, incorporated in their entirety by reference. Immunotherapy of autoimmune
disorders with B-cell antibodies is described in the art. See, for example, WO0074718A1,
which is incorporated herein by reference in its entirety.
[0129] In another form of multimodal therapy, subjects receive naked anti-CD19 antibodies,
and/or immunoconjugates, in conjunction with standard cancer chemotherapy. For example,

"CVB" (1.5 g/m2 cyclophosphamide, 200-400 mg/m2 etoposide, and 150-200 mg/m*
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pol ygl andul ar syndrones, bul | ous penphi goid, diabetes nellitus,

Henoch- Schonl ei n purpura, post-streptococcal nephritis, erythema nodosum
Takayasu'woantosstibs, Addi son's di sease, rheunatoi d art RCITtUSgQ09mwi6sé pl e
sclerosis, sarcoidosis, ulcerative colitis, erythema nultiforme, |gA

Sy hr onermRBhBaaRgen ST Eraner Tag RS S TP s ERT o ary
syndr orf&, . terans, . . ., prrmary biliary
Ci I T Oy S JHAS B . 1R @93 IOMUEQITthb Ik Somb IO SEntBérBpeutic r@fin@Ry are wetlhr oni ¢

active hepatitis, polynyositis/dermatonyositis, polychondritis, penphigus
vuIgarHem“Mﬁgdnsebﬁﬂgﬂamdwdwhﬁggﬁézﬂwﬁ;%%§ﬁ@d§mﬂébﬁbaﬁﬁﬁﬁ?¥¥$HVbtrophic

| at eral, scl.erosi,s i } I r I $4 I a,

per ni cildﬁ’%pl%?mé"ﬁi an éﬁiﬁ‘?@i‘y %f) %?ﬁ%é?@%%ﬁ%%eﬂfﬁ g%tgo[)nhﬁoﬁ étgp&)égg(?sgm s, and
fibrosi ;ﬂ@e@i(}QgOidGSij(Eea Hecbigs ti 39:@@:@ Ia%lh&&bﬁmntf'ﬁstfgenersﬂmhc}c&mﬁ}&fswuéc e
corticosteroids and cytaotoxic drugs, ich can be ver ic. The drugs
al 3 ohs uepiness ferHesatmgnt oé intermsdiate grade ppn-dodekias Y@Pbﬂ%@?ﬁhh?"lﬁ‘f th i on,g
an av, V. f . i i s. O her

Fher aperibe RS B e A ARt ph s R P i Semses to
dat e haweclbgierpkliniide;tdctondadinstincFistes,laad pradnisane)ophmghs sedood 2ejerativa

conpositions for treatnent contaip at | east e hunanj zed, . ¢chi i
hunmn rNBERSFRARUSH FEITCTS Fan it B oo o P ESMCRAT P W th ot her
ant i bodﬁﬁ?oghgggﬁ?g&égfn'aﬁﬁﬁ&y ABinfeithsod UnBEL@v o), MuTBA saidbibogides,

t her ape I mmunonodul ators. In particul conbi natjon therapy

wi th a gakigiohmmmenit VS f?(”mﬂt@ma%@mbﬁmz%?%kma@#d%mfﬂﬁaﬁd
anti poaires .to e ]
Conbt nabFOHE o PRR R 80 eny iy b e FRohARS ! ¢aB: e B LERAEHEDT 1

i Meric anti-CD 19
ant i body,,paxtihe. AenRhaest1vd bligapnelebede Bakedn blimealitzsld as @ liengreute frr hunman
anti - CDlg or with a naked anti-CD20, anti-CD22 or ot her lE—ceI |. |ineage

ant i bodsertain maligneheied indpdife B-ecllopmetimiiha REkEEr AT IImaStothgpY 94y ey be

combi ned wi th an anti - ' I ; ot b Ga2qtadi ocohj ugate. An
anti - CD, mr?;}ﬁeé%)eélﬁf ?Blgggn%rggogggg%%n%?nag vxlngtteﬁrda %%r%ni zed,§’ chineric or
human amhhutddodfigan or hathn potin Jaeegtokmearchemothoppeutondrugs anrbargibody or

chenot her apeuti ¢ agents, %t oki nes, toxins or conbi nati on thereof. A

fusi on PRIBERASANIMEATE CAR REATREESE iy gy Oh9&ENant i - CD 19 anti body and a

t oxi n Oygql OTHNe e WUSIiOBeREOHRNA Wiekdf infi@asis of W Idinidneeant
B-cel | Oﬁl?l 0 é%@?%.a;eg{boan %n’ti -CIZ]')19e nd an antei }95101[)22 MAb or an antei -CD 19

and an ant-CDID20tMAY)at ralpsab & 0600 satn’ Weekly B fcenwsutivnwedisdiy over 2-8

conbi nations, targetin t least t i fferen nt i i d wth
e TR N A i g L ()
ant i bodi,@sk19infEQBhLEHHBHe, Wut Borbihb@ vtk @pfatezua@b tintD CD2aTunenized batitedy) or

merely in conbination with another therapeutic agent, such ,%s
on the same days, at a dose of 360 mg/m®, given as iv infusion over 1 hour, either before,

during or after the anti-CD19 monoclonal antibody infusion. Still preferred, NHL is treated
with 4 weekly infusions of the anti-CD19 antibody as above, combined with one or more
injections of anti-CD22 MAb radiolabeled with a therapeutic isotope such as yttrium-90 (at
dose of Y-90 between 5 and 35 mCi/m? as one or more injections over a period of weeks or
months. Anti-CD19 MAb may also be combined, in similar regimens, with anti-CD20 MAbs,
such as the hA20 humanized MADb (U.S. application Ser. No. 10/366,709, filed Feb. 14,
2003), whereby a weekly dosex4 weeks per cycle, with optional repeated cycles, is given of
each antibody at an individual dose of 250 mg/m2 i.v. in combination. Either or both
antibodies can also be given by s.c. injection, whereby a similar dose is given every other
week, particularly for the therapy of patients with autoimmune disease.

[0131] In addition, a therapeutic composition can contain a mixture or hybrid molecules of

monoclonal naked anti-CD19 antibodies directed to different, non-blocking CD19 epitopes.
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a cytotoxic drug, a cytokine or radionuclide. [0127] As used herein, the
term"i munonodul ator” includes cytokines, stemcell growh factors,

| ynphot oxwopissheas tunor necrosis factor (TNF), and [REFAISOEOI0EL6HE
rﬁcgorisl_ ?UOCh as interleukins (e.g., interleukin-1 (IL-1), IL-2, IL-3,
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ant i - CQndQppbin hoshhescedns sapplemnmtgﬂhy nalctndi amltlbbdaeedwt}ympplemmawag@lbs can be

admnlstered before, ¢ tl th f
St | Clueh e adaag. Bl cpidine FS-ARE TS bk iR, "ol <o
be conj #ggg%ln% th@ g Jmﬁe@gg'éatmz [IPss, llmllsnmrwtunatc@fokﬁfﬁ% idl&dinge

conj ugat'e it bddy ¢onsisting one or nore antibodies
bi ndi nth@Sfdaﬁdf@BvEﬁSFaMaog@ngly, {he B28ICIMH antnbodllaﬁ carhles eqeneiged Rettonbr Withicl ude

i mrunot her apy wi aked . -CD 19 ti bod

adi i st oot AP BodiEg 2 FREise i v oy SRS TR i oo
0, Gihg CD8 o RRfes oFRRfn (5, 108G QB0 2L, bUOBHG calcD52,

Coa. e A e Rg R gERn B R 2 HL,%\-DR (i nel udi ng

t he i nviar gizert am@unnblnattm@mdwgs NHiecexarpplgrthe pi-8 1 9sngihedy MAY b&n oncogene,

an onco n | L-6,
TRAI L- O%%Wgﬁw %ﬁ‘d"f%%f‘{"%r%ﬂﬁ%‘g%% do'k‘ald’L aaﬁ%a}(%do%“egmg usi on
pr ot ei Ngntibely gy ibeFEMBGRAjWiged Btked Rhe D Endntibody asl/omelkead entpﬁmé@l onal ,

nonocl onal , chineric, human or hunani zed ntlbo t re n t | t
one epi asihedish a@%@k@f’a@ﬁ%@a}%@nﬁﬁ %ﬁhﬁ‘gr’f& watipp, ‘?r@f@rgﬁa t : -Z(CEZDZZAZ o

2tnt ;P?d%’*ﬁ% e%{e% gL \f\%)ghg%&%ﬂ?{sétgggss,%gﬁ {)iadrﬂ1n§ﬁ&e@ﬁéforcs@@ncumﬁﬂ?&aMre Ghetie

cer man et al Cancer | mrunol
|m"runotZﬁ‘tﬁmms@ratloxﬁﬁﬂthéﬁﬁlﬁ)—I)qu_mgodiemrr Opi n. Oncol . 8: 353 (1996) and U. S.
Pat. Nos. 5,798, 554 nd 6, %8 i ncor por.at ed i.n
r ef er ent33] Asdisorsse é‘ﬁ?ad aifft SPWﬁ'ﬁ?fbbed?Se? 3%?%3“&? e115“3 tfﬁ((l%odl es is

descri bgeﬁkérﬂlfat N1 @hdr B S8LdistREs SXBIREGs. TWRHAILSAhay BBLSH ﬂoﬁtrem@raﬁpr at ed

herein by reference in its entirety. [0129] In another form of nultinodal
t her apydissub pes:strslrcrra@wihm inekech waentedor ugdesirabls dtpdbactiyiy o proliteration.

| mmunoc II 5 ra}ltp e hnti RSN RS 4L 00, et e § RRER B FARERI AIG AR R Y ses O

exanpl e,
including Class I1I autoimmune diseases. The antibodies can also be used to treat B-cell

diseases such as graft versus host disease, or for transplant immunosuppressive therapy.
[0134] Anti-CD19 antibodies may also induce apoptosis in cells expressing the CD19
antigen. Evidence of this induction is supported in the literature. For example, it was
demonstrated that apoptosis could be induced using lymphoid cells that have Fc-receptors
reactive with the IgG1-Fc of anti-CD19 MADs that crosslinked. See Shan et al., Cancer
Immunol. Immunother. 48(12):673-683 (2000). Further, it was reported that aggregates of a
chimeric anti-CD19 MADb, i.e., homopolymers, induced apoptosis. See Ghetie et al., Blood
97(5): 1392-1398 (2000) and Ghetie et al., Proc. Natl. Acad. Sci USA 94(14): 7509-7514
(1997). Enhancement of the pro-apoptotic activity of the antibodies may be achieved by
simultaneous use of a pro-apoptotic agent, such as an agent that inhibits the activity of one or
more members of the anti-apoptosis gene family be1-2. Antisense and RNAI agents are
particularly useful in this regard and can be directed to B cells by conjugation with anti-CD19

antibodies as described herein.
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(1.5 g/ n2 cycl ophospham de, 200-400 ng/ n2 etoposi de, and 150-200
ng/ nRcarnmustine) is a reginen used to treat non-Hodgkin's | ynphoma. Patti
et al., Bup.200/053Haematol . 51:18 (1993). O her suitabl e PCOMS20006 1BH6
chenot herapeutic regi mens are well known to those of skill in the art See,

f Fr.eed

VED! G A TR s e b G Bl g of M TpAG b infe e EMEET 506e
(Lea &rﬁﬁﬁmgﬁéns@) ),-wHieh @n blddus et DO celf sursice geun@naif“ both mhmabmtderapeuti c
regimens for trea ment of internediate- grade non- 'S aggpg‘%rm (NHL)

i ncl uden@mn@ml%égflbs Apnaapabing sbjecy indydes prmans Mﬁ%& vAmii-h i sone)
and pets( CL¥C a%%la {haégtsdqhe dOXQTHY Gias, . NMafmladldeACehiRBAc Hugtal &@ne) . A

usef ul Con I on chenot herapeutic regimen i s m BACOD rret hot r exat e,
bl eony cdvan nd@me ramlwnm Moyts| epttespshan et the morivanmesmuekamatbiestorkenand

| eucovorin), while a suitable thir ner at i e
(et hotthergas & SPEqisR SFUBICasH, ltycf%ﬁhﬁﬁﬁ%’g)p‘ﬁg‘ﬁf’ eg%e\ﬁ( H@PFEU rfiié‘d Wﬁ’ﬁ%l salfe,
bl eony cf,p Al Al U&Bﬁéﬁ%&%&%&bﬁk%ﬁhmﬁew usdﬁl§9§sd inghudsemioemybn-but yr at e

and bryostati n- Anti sense bel-2 ol igonucleoti is also in clinical
trials lasna miemapausibecinThe enti-&H %mlltlbgdvabmnésm therfeP LR PyépcB28BEIN t unor s.

eyt ok} neeiap BT, @t deUa PRIt PARY TREARSRUEntHII Y ¢ i on

pr ot ei Ny HRntH ek H§Tess Qmﬂgﬁﬁt@g%ﬁuﬁlle@ndws) ﬁﬂﬁodﬁt&lﬂﬂ)ﬁﬂyltm B cell
i mmunoconj ugate can be adm nistered in any order, or t ESS 0130] In a

pr ef er rdutheMsodiverenly noenal B cellswlbgpopulsc anddsiny) lgnﬁlfl k¢ he
h d.a .
nglsiglcﬁ?e f’iii,\girlltv\% 8lksslgx%l%cgtﬁ Q\géég %g%’i}lgﬁasi@ AlentPQ &%Q{Qﬁs @fﬁ%a@ﬁ%ia&felg or

iv 0 f epeat ed "as needed over next
nmont hs/ ydveng n%@teﬁﬁﬁfte l‘déﬂfby thiHtun chn batedugdtédtodhavertk O liorntivpdhsichs
above, but combined with e%;at uﬁ‘@ b (anti. gDZﬁ humani zed anti body) on the
same daigt thaeeent dpspscifealis theynep@lrsig B $nf usi on over 1 hour, eit her

bef or e, d““Eg;r%suﬁH/&rto%he anti-CD 19 rmnocl onal antibody infusion. Still

preferred, with 4 weekly infusions of the anti-CD 19
ant i bod}01a6] AbobRA sopbicetcodinga bnmavizedrshindrisj @dumensnbCRAR MAd2e vab

radi ol a eled thather C IS e ( f Y-90
ot weenPeraRL B Tag st Bt TR PESROR e Ut Bt B B O
mont hs. ARE hnGBchidViRestBM ckS@nhe dfé@igﬂédl@ﬁing Ikﬂo@h Ii’ﬁeltlaj’ds,r teglon‘mrnsthevm t h
anti-CD20 MAbs, such as the hA20 hunani zed MAb ati o .Ser .

10/ 366, FO@ents inkesaifor dmcnmm@)scnmm étapsl@p%ekwhdzfst Saidlerad gRA cell cI e,
LG R iy 5 LR s
be gi vefhabya@.acprogem agalmg)gbqumro@bmb@ I&rikiet vdth appsepriage gi ven every ot her
transcriptional/translational control signals. These methods include in vitro recombinant
DNA techniques and synthetic techniques. For example, see Sambrook et al., 1989,
MOLECULAR CLONING: A LABORATORY MANUAL, Cold Spring Harbor Laboratory
(New York); Ausubel et al., 1997, CURRENT PROTOCOLS IN MOLECULAR BIOLOGY,
John Wiley & Sons (New York).
[0137] Vectors suitable for use can be viral or non-viral. Particular examples of viral vectors
include adenovirus, AAV, herpes simplex virus, lentivirus, and retrovirus vectors. An
example of a non-viral vector is a plasmid. In a preferred embodiment, the vector is a
plasmid.
[0138] An expression vector, as described herein, is a polynucleotide comprising a gene that

is expressed in a host cell. Typically, gene expression is placed under the control of certain

regulatory elements, including constitutive or inducible promoters, tissue-specific regulatory
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week, particularly for the therapy of patients w th autoi mune di sease.
[0131] In addition, a therapeutic conposition can contain a m xture or
hybri d nowecolos3tab nonocl onal naked anti-CD 19 anti bodipe3/useoontsds t 0
di fferent, non-blocking CD19 epitopes. Accordingly, the present invention
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W't aromsdE AR PR, EEDIe AN R R ape Oy ST b aeafeligh
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For exaprphxaterli\BNa\maquﬁmebﬁcmmg bedyetivaysignel PANHERFeEPNRIMIA STOMEXeas a 4- drug

chenot her a d|t| al | naked ti Vi
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and CHOBNoY seﬁhé&fé@rea&imﬁg 2Selectsbleag@ibi nat i on for NHL t herapy. The

suppl enent al therapeutic conpositions can be adm nister
concur r i#0lyAtso cantemplaiethheieiatis amediwddpr epeessingia- l@glafgzeaﬁpp%&g 96¥Ab[ 0133]

As di scussed.su LeRUANGqRneel | | ynphona
and | euBWRE™ ga@dh%et 1zmg%9fea$%qg rggsgbsrp‘gerc |sorP élrn%a The “ant i bodi es may be
used f ogndoky %talhmﬁxaamédm}ﬁmaﬁ@ o@humytmdntoﬁ@wma}b {mumhvfestmmmam@ha@r
undesirabl e cell activit proliferati olg For ? 115 & ch ke rejgg

ant i bod¢adls vitnatpeasyeuspfisal F@é’ﬂ“@ Yegior (HRseleetP& RS Cg EI CEAH

i ncl udi o @il as:-CDN %Alia® fhenused to
treat B?%e e?g’?%éégé%gyis@cﬂmgg%gt?g??ﬁ\%gégbsé]host di sease, or for transplant

I mrunosthepraasfected celtver apy. [0134] Anti-CD 19 antibodies may al so induce
apoptosis in cel I 9 Evi dence of this induction

i S supported4& it

apopt os L(ﬁﬁfrﬂ genéﬁal 'tﬂéiwz%du&q BQqu'eMde@ Iéﬁd:dﬂinﬁ?gezid sti-0Bi 9 Daxe chcbe etteptor s
reactiv G -Fc of anti1-CD19 MAbs that crossli nkedqw\?‘g? Shan et
al ., Cahzervammﬁmolecummtmrocwg(efzgucts?sRéFs%Cléz@ o) CE Ay ibfaryas

| miocea-cpiptnapeeah: ey PR o G M Al YRt 1 2000y Ana

Gheti e ghphlicatioRREn a ball that dgaeksesSemutiBAoDdithddic aMEOD IPSIAD and then

sequenced. To confirm their authenticity, the cloned VL and VH genes can be expressed in

cell culture as a chimeric Ab as described by Orlandi et al., (Proc. Natl. Acad. Sci., USA, 86:
3833 (1989)) which is incorporated by reference. Based on the V gene sequences, a
humanized anti-CD19 MAD can then be designed and constructed as described by Leung et
al. (Mol. Immunol., 32: 1413 (1995)), which is incorporated herein by reference. cDNA can
be prepared from any known hybridoma line or transfected cell line producing a murine or
chimeric anti-CD19 MAD by general molecular cloning techniques (Sambrook et al.,
Molecular Cloning, A laboratory manual, 2nd Ed (1989)). The VK sequence for the MADb
may be amplified using the primers VkIBACK and Vk1FOR (Orlandi et al., 1989) or the
extended primer set described by Leung et al. (BioTechniques, 15: 286 (1993)), which is
incorporated herein by reference, while VH sequences can be amplified using the primer pair

VHIBACK/VHIFOR (Orlandi et al., 1989), or the primers annealing to the constant region
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(1997). Enhancenent of the pro-apoptotic activity of the antibodies nay be
achi eved by sinultaneous use of a pro-apoptotic agent, such as an agent
that i nhiwpteiwdse7iactivity of one or nore nmembers of thecaniszepoptesi s
gene famly bcl-2. Antisense and RNA agents are particularly useful in
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t he destructl on an neopl astic B cells. Because both normal
and mal amgeaitg 85047 fcsr 1e5<pnmeadmnbm@m@nmtu7§%® fonlhénantAmebﬁqu Emridpody

wi | | in B cell death ver nl Sc\WM: rgpopul at e
and theéﬁé%qgé‘ﬁ&ﬁtcaébgé’l”fl P ?@(b%gaéc}sg(gﬁ boﬁé d og‘%é’flg’n‘??q flc? M llahy e%gcgd

Addi t i of\ghdrzedON &G 3hn BYEMsSrubted bdicoabiaten bahagsﬂﬂgamdt@tﬁdb eerpgittent i al to
destroy the tunor can be conjugated to the anti-CD19 anti bodézsuch that the

agent | syngheeesiand PAIR gmphifiepsion@s descrihed ebpingsttiab (Bloddmmaunoty pt:eldd P on

Vect ors
ot 1 oo 98 se dRAEYS RE SIS RS B PR BLEE A Wit O ol A1, it
vect or safthiahte® ROVA/DNA eynthedter Capplied BibsysteensnHodtei Cityadialif.) Tdreseivect ors can

be designed, using known nethods, to contain the el ements necessary for
directi WSEIF‘%(W@@P}?PIZ@Q\I%?HSMI ation, or both, of the nucleic acid in a

cell to pCR n')(ﬁlc%eﬂo be@ﬂ%ﬁ@né@hhﬁfi gy vEasr, Bechuseb B3 ehgedt e
o

expr ess ons ructs t ve a protein-co ag sequence oper ably Iinked
Wi th apgag)pg vadter, N@Bﬁcthapwm:mad;Anhaprsmatqrmagn oaptids seqigisaked These

nmet hods i ncl.ude i t

Tochni qmeenipgeansion 5% (CEOTIE A Ehmb ST B gk RER G BBy e

LABORAT M &YE‘NH’%H ckPbdsuildned 1&5@%@%112&%@2(@er(MWaXQfe@Blue%Uﬁpﬂd&lse(Et

al ., 19 CURRENT PROTOCOLS | N MOLECULAR Bl OLOGY, John W/ ey d% ? ( New
or

York) . Mbtpas} Indevdm1§1®9$ eattshiaingdhe teseecsxn PER wpdugts may Re ﬁcqneia%ﬂ
Particular exafiples 30 ¥hidh YACHRES Natl. Acad. Sci., USA, 74: 5463 (1977)).

[0144] The expression cassettes containing the VK and VH, together with the promoter and

signal peptide sequences can be excised from VKpBR and VHpBS, respectively, by double
restriction digestion as HindIII-BamH]I fragments. The VK and VH expression cassettes can
then be ligated into appropriate expression vectors, such as pKh and pGlg, respectively
(Leung et al., Hybridoma, 13:469 (1994)). The expression vectors can be co-transfected into
an appropriate cell, e.g., myeloma Sp2/0-Agl4 or Sp-EEE, colonies selected for hygromycin
resistance, and supernatant fluids monitored for production of a chimeric or humanized anti-
CD19 MADb by, for example, an ELISA assay. Alternatively, the VK and VH expression
cassettes can be assembled in the modified staging vectors, YKpBR2 and VHpBS?2, excised
as Xbal/BamHI and Xhol/BamHI fragments, respectively, and subcloned into a single
expression vector, such as pdHL2, as described by Gilles et al. (J. Immunol. Methods
125:191 (1989)) and also shown in Losman et al., (Cancer, 80:2660 (1997)) for expression in
cells. Another vector that is useful is the GS vector, as described in Barnes et al.,

Cytotechnology 32: 109-123 (2000), which is preferably expressed in the NSO cell line and
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i ncl ude adenovirus, AAV, herpes sinplex virus, lentivirus, and retrovirus
vectors. An exanple of a non-viral vector is a plasmd. In a preferred
enbodi merwg 20tve58B6t or is a plasm d. [0138] An expressi @OTHSCH00/061686
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be cl Ongrgagt%/%n?% ?@%%&%}é HiPARcEEhd BLEBA nBXBIRS PRFesPHrEBhicA it

chi meri en sequenced. To confirmtheir authenticity,
t he cl oped aMi-hamen VEAGBHES), Eab' )bﬁragngrtespeceﬂc ptitodly [(Jack$ondmene Resedtmer i ¢

Ab as descri bed | andi U 8 383
(1989) ) WAt BFPVEs }?gh ? &tﬁ%?ISf‘ecb‘b%fza F%Sle*% etrﬁ?%mgﬁg%rgiu&h q‘ﬁgu\lﬂ gene ﬁég\nss eguenceg
a humanized -amy wdshin %Qhr@@\ﬁnﬁ@ﬂvlﬂﬂ%h%ﬁgﬁ@lmwﬂﬁd W3S poletablataso).
descri bed by Leung e nmunol 32: 1413 1995 ? which is

i ncor poHatsethdisbrpetaxidage (IéRB) gqrﬁ@atqgtﬁﬁ%@ﬁ} Fc fragment-specific antibodies
(Jackson ImmunoResearch) are added to the wells, (100 pl of antibody stock diluted x 104,

supplemented with the unconjugated antibody to a final concentration of 1.0 pg/ml).
Following an incubation of 1 h, the plates are washed, typically three times. A reaction
solution, [100 pl, containing 167 pg of orthophenylene-diamine (OPD) (Sigma, St. Louis,
Mao.), 0.025% hydrogen peroxide in PBS], is added to the wells. Color is allowed to develop
in the dark for 30 minutes. The reaction is stopped by the addition of 50 pl of 4 N HCl
solution into each well before measuring absorbance at 490 nm in an automated ELISA
reader (Bio-Tek instruments, Winooski, Vt.). Bound chimeric antibodies are than determined
relative to an irrelevant chimeric antibody standard (obtainable from Scotgen, Ltd., Edinburg,
Scotland).

[0147] Antibodies can be isolated from cell culture media as follows. Transfectoma cultures
are adapted to serum-free medium. For production of chimeric antibody, cells are grown as a
500 ml culture in roller bottles using HSFM. Cultures are centrifuged and the supernatant
filtered through a 0.2 pm membrane. The filtered medium is passed through a protein A

column (1 x 3 cm) at a flow rate of 1 ml/min. The resin is then washed with about 10 column
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be prepared fromany known hybridoma line or transfected cell |ine
producing a murine or chineric anti-CD 19 MAb by general nol ecul ar cloning
t echni queso(Bevissi6k et al ., Ml ecul ar C oning, A | aboratComus2emnambe 2nd Ed
(1989)). The VK sequence for the MAb may be anplified using the pri rrers

Vkl BACK and VK] F 89 he ext ended

descri bEdUBss efdi artdtpratemt\ géﬂ%"#ﬁé%z’lu %éh( Y3y )WI{?’Vgnmg]ly gine

i ncor pogated,ine! 5§/b5'nt9ﬁ{m{ f(ﬁﬁtﬁ/{‘EETAV\’fMéc%oNé‘beﬁq%ﬁ%@@@ol&@t&dbﬁtm| i fied using
the primer pair VHIBA HFOR (Olandi et al., 1989), or the priners

anneal i cogtaiming he ptofs Mafitis (B Snand petEineoneiaters dasaingd remile et al .

brid 13: 4 b
[o142] etk F eRerd Ll e RO G T Il i gt
pr oduct gondéhtiked) for m ?@Rwhﬂftfﬁcﬁiﬁedtﬁ&ﬁl 30M AGicon, Meﬂw\mgs )3 lHé:hntmﬂdy8 3) 15
mM Mgdl 2, and 0. 01% ( gel atin] éPer kin El mer Cetus, | k, Conn.)

250 M @mceaehoawiﬂtewdm BEISMas priorr pad ltéﬁ‘alcsmﬁﬁ}%d&f“ § PR |
pol ym”ﬁ%%ﬁl plgde:' fixgi?ézgq BodRim Qﬁ{lé’%))m% 1§ LhlvRakRTy ho1edQo BiClafIOfs PCR  Each

PCR cyc 'y consists of d uratl on at” 940C tor 1 mn, annealing
at 5Q0Gk@irvdtive. m n, and pol ymeri zat| on at 72C for 1.5 mn. Arrpllfl ed VK

and VH fragnents can be purified on 2% agarose (Bi oRa Ri chm) d,_Calif
Si ni | ar |04 fl%ﬁﬁ’dﬁ}gzaéﬁ LF gd %%Fﬁlus%ceng@FrP&éteéﬂ“%‘g '3 PERAS H%?I?tbn of
| ong ol Cg@@gﬁgﬂeﬂtésde t enpl ate synt heses and PCR anplification as described

by Leung et al. (M. Immnol., 32: 1413 (1995)). See Exanple 3 for a
nmet hod for the synthesis of an oligo A and an oligo B on an autonated

const r (H AP R EGEE s ATE AT RS G R AT G A TeATRO R | Onea
into a Ata@iToA VEE GNACTEUTAS @\(HBR@NFT@SA@%A@W VEOC DAAAIKBR, t hat
contains an | I’OfTDt er e se%ence and conveni ent

restri cTTOAT: %th’éf@ﬁEifpﬁAa‘gqulﬂi\@th@qu T6r' FEQAR NAKZBER product s.
A Lo GhG S o

t he pBl ones containing the respective
PCR pr OAQMEMGGHBG%@L@%@AADTCTGGEC@M’WLECGG@GM W@M&]ﬁg@r et al.

Proc. Natl. Acad. ScL 4 014
Cassct { BOAGRER IG5 AHAHTN AR CEAOBH C A RE PSR R ana S gna
peptide tﬁ%ﬂfﬁﬂ‘?wm RERXCA8RG A R@dt’@@@c@h%vﬁm@%ﬂ@ﬁh@t@?@hmccby
doubl e est Iction digestion as Hi ndllIl-BanH gments The VK and VH

expr essCATCRGEEGCesGAAAGHERCHECTATERET T GtTéuAeC[b@ oG &L AprBSEQAD

vectors gé}h as pkh and pdg, respectively (Leung et al., Hybridoma,

13: 469 NPQ The expression vectors can be co-transfected into
[0152] hA19VkFor 5'-GCTCCTTGAG ATCTGTAGCT TGGTCCCTCC ACCGAACGTC

CACGGATCTT CAGTACTTTG CTGACAGTGA TATGTTGCAA T-3' (SEQ ID NO:27)
[0153] hA19VHA 5-CTGGCTACGC TTTCAGTAGC TACTGGATGA ACTGGGTGAG
GCAGAGGCCT GGACAGGGTC TTGAGTGGAT TGGACAGATT TGGCCTGGAG
ATGGTGATAC TAACTACAAT GGAAAGTTCA AGGGGCGCGC CACTATT-3' (SEQ
ID NO:28)

[0154] hA19VHB 5'-CGTAGTCTCC CGTCTTGCAC AAGAATAGAA CGCTGTGTCC
TCAGATCGTA GGCTGCTGAG TTCCATGTAG GCTGTATTAG TGGATTCGTC
GGCAGTAATA GTGGCGCGCC CCTTGAACTT TCCATTGTA-3' (SEQ 1D NO:29)
[0155] hA19VHBack 5'-CAGGTCCAAC TGCAGCAATC AGGGGCTGAA
GTCAAGAAAC CTGGGTCATCG GTGAAGGTCTC CTGCAAGGCT TCTGGCTACG
CTTTCAGTAG C-3' (SEQ ID NO:30)
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an appropriate cell, e.g., nyeloma Sp2/0-Agl4 or Sp-EEE, colonies selected
for hygronycin resistance, and supernatant fluids nonitored for production
of a chi reoi2e100053hemani zed anti- CD MAb by, for exanpl e PCanSEAwSMeasSsay.

Alternatively, the VK and VH expression cassettes can be asserrbl ed in the

)rzﬁg: ; IBM(}]?%%]{G ﬂ@é%&%%é@%{}%@%%ﬁrq onemo a SI n e ex]p‘)?ggm on

vect or A“ﬁAG@A&SA@@HL&TAa&Z@ESCrT/b@dGWCHA DESSTEIC@GTC(HTGCMM -3' Met hods
125:191 (1989)) and al so shown in Losman et al., (Cancer, 80:2660 (1997))
for exp®ESSIBNO:H)cel I's. Another vector that is useful is the GS vector, as

described in Barnes et al., Cyt otﬁ@&#ﬂggsw: 109-123 (2000), V\/ni chis
preferably expressed in the NSO c ndCHO cel |l s. Other appropriate

manmal |[amS'E]XDlteasSctrmmnsyﬁtrmd@smbﬂbbscnelfdyacbenm thagoHewingtexaimples, which are

Arznei m - For Dr Res. 8.70; 88 99

Co- T ansPeed G Limgaden Byt BB iybiistdy nSWERlT] Rhe PORGELT RTINS be
car ri edyPifiaBgnd @h egx\féwdér@t%m%te&hm os Ykpllledher@ht chai n expr essi on
vector) and 20 ng of VHpA g (heavy chal N expression vector) can be used for

the transfection of 5 x 106 SP2/0 nyel oma cells by el ectroporation (Bi oRad,

Ri chno 148: 1149 (1992).
Fol | owi nﬁﬁ@h@f id%'??é Fﬁ@' megér%%ﬁl%ldggmﬂﬁ{iy mcrotiter plates in
conpl et ﬁlbﬁFMcﬁ'ﬁ‘ﬁ’érM(g-(chﬂ 9T@ﬁt|itﬂﬁ|y®@is%5nstiuated an@eapdsded imBp2/0NelY. Theat 37C,

5% C2. Th | ect tiated aft th
addi | oW RV B i ﬁii\i@%‘?wﬁvh%s@'@iﬁwimeé LTI SRR, ) at

a final “@%Q%(Er?o A 16, ?%&QAI%{%OQ&F oY B &itind PEBMOLRuhYRI cal |y

ener ge - -‘el"éctroporation tures can then be expanded
for f urlyhmhoﬂlaabmlnss shdhlas@R ajiTDandf end Ramos [Tha esg-bindingapecipasi of preifiedr t he

aecay. o Ereyevaliset ot sl S SR DB Os oM I PO ATEr AHEE B
cul tur eg, i gi.addedd Hg@ohltla@'ah&@m)zt(@h@hb%é&p BRteRt SfarPin@lcBficptrataRtiogd With

goat anti -human fragment-specific anti body Jackson
| nunoRes Eawetk, 1nMé>sted®ndeaJ1 P@IIS)ln tR pressoceipka ¢ostapbameuttef an I42at room

t enpera ved, b sh i 4 h wash
bt or RS TERRH RL 6519 551 §RoFBa he. SRR Pé*ﬁo%éra%ﬁ?ad%é (HRP)
conj ugatedepiitieBouhs refdi@l%@éﬁ ariveay tas qﬁeﬂitﬂtdl&ﬁbﬁ sounliag klsaxrell pellets ina

| mmunoResearch) are added to the wells, m__of anti %H%ﬂ%e ?Péé?ﬁﬂl | uted x

104, sugphwasatwer. Wstshowvhé blke @nfﬁé%ﬁ@ﬁp%{?ﬁ WHB(RU Fo(Che ration
oo ML bl | R BB Sy ey bkpions gl
or t hophenybendedilam ne (OPD) (Sigma, St. Louis,
[0159] The light chain and heavy chain variable region sequences encoding the humanized
anti-hCD19 antibody (hA19) were designed and constructed. Comparison of the variable (V)
region framework (FR) sequences of the cA19 (FIGS. 1A and 1B) to registered human
antibodies in the Kabat database showed that the FRs of cA19 VK exhibited the highest
degree of sequence homology to that of the human antibody REI (VK), while the VH
sequence was most closely related with that of the human antibody EU (VH). The VH FR4
sequence of the human antibody NEWM, however, was better aligned with that of cA19 and
used to replace the EU FR4 sequence for the humanization of the A19 heavy chain (FIG. 3B).
Therefore, human REI framework sequences were used for Vk (FIG. 3A), and a combination
of EU and NEWM framework sequences were used for VH (FIG. 3B). There are a number of
amino acid changes in each chain outside of the CDR regions when compared to the starting

human antibody frameworks. These residues are 4L, 391, 58I, 60P, 87H, 100G, and 107K of
VK (FIG. 3A) and 5Q, 27Y, 28A, 40R, 918, 94R, 107T, and 108T of VH (FIG. 3B). The
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Mb.), 0.025% hydrogen peroxide in PBS], is added to the wells. Color is
allowed to develop in the dark for 30 mnutes. The reaction is stopped by
t he addi tworromios306m of 4 N HC solution into each wel IPCivafSesos/onsasur i ng
\a;\;osor bance at 490 nmin an automated ELI SA reader (Bio-Tek instruments,

noos Bound chi mer.i n | ative to
an irrgjﬂgéa?ﬂfiagﬂ?%ﬁ‘ éeqélﬁ??ebggggs gﬁgg‘#ﬁﬁggﬁcﬁgﬁ;n ?S{ gtg@;n Ltd.
Edi nburgspeSg@ly.and) . [0147] Antibodies can be isolated fromcell cul ture
medi a as foI | ows. Transfectoma cultures are adapted to serumfree medi um
For productlon of chinmeric antibody, cells are grown as a 500 m culture in

roll erelgg{\ %S'Mgth§§%%A%|AMfl?ﬁyQE@nS§%@h5ﬁf uged and the super nat ant

filter nm menbr ane |'tered nmediumis passed through a
pr ot ei I’[()P6(I]0Tmmn(eeﬂ.th>e C‘DRrgafzaetd ted FIVIhvand VK geed, arhodifid stiiegyrassin i s t hen

washed wit t 10 cq oI unmes ,of PBS t b

ol ut od PGS TeamaR RO gy ehE g ars R aRe VLR g o' ha
EDTA.  Aracf i@fsa aimgmgadﬂ ofdb% Gl‘i)édnﬁ@l%@tﬂiel ﬁn&@g&&nﬂmlm‘leﬂg i lshgof 3M
Tris (pH 8.6),  and protein concentrations determ ned fromthe_ absorbance at

2 g?{ tz) ggyngngﬁfehgc;mmond@r(sa dP8 npsdn keagthyreprsseaidnsiBa P neenIsBy2nénd t he

vhss ) derBngnar Aoagt s alaRh AP Rs sl YR LR [4aRT sdfleh M ARed HOVEL Y
(W) °”‘F‘E%‘%&%ﬂ%ﬁ‘f‘?i‘%ﬁ%&%?*?b?ﬁi”“i’f#‘;fqé‘e‘;?'?@‘ﬂ?ﬁg e o148 The
; ﬁlt : ?w g Bapie debignerlio) avst! ﬁl@i@l%@‘qmm%er&mttﬂéa%r ﬁ%‘ éﬂk‘é&“&% ‘% P¥pare the
TATCATCRPE R EAGT RS 9 SR R ot ML AT A e T

TTGATCTAHUenAdNGHOhTEICARd F (IAGH FEGId) GEch BEn&ldd SEQenDs NOa 2aimef Gar3g hA19VkB

?&&%CA% COBoF e AEREHAT DR, MR BATALTE &@ﬁ%ﬁ%ﬁ TCaTA 3

SEQ | ] CoGH
o e i Eittan oA WM BGERE o o Jo ARG AN %@A}g}éé ID

NO. 26) gdhtB2dd ORI Rplifisati@CTUSTIwhE M@M@CT TGGTCCCTCC ACCGAACGTC

CACGGATCTT Cﬁgl’A };I;TIEB CTGACAGTCGA TATGITGCAA T-3' (SEQ I D NO-. 27)

[0161] For the construction of hA19 VH domain, the long oligonucleotides, hA19VHA (SEQ
ID NO:28, 126-mer) and hA19VHB (SEQ ID NO:29, 128-mer) were synthesized on an
automated DNA synthesizer (Applied Biosystems). hA19VHA represents nt 74 to 126 of the
hA19 VH domain, and hA19VHB represents the minus strand of the hA19VH domain
complementary to nt 178 to 306. The 3'-terminal sequences (33 nt residues) of hA19VHA
and VHB are complementary to each other. A minimal amount of hA19VHA and VHB
(determined empirically) was amplified in the presence of 10 uL of 10X PCR Buffer (500
mM KCl, 100 mM Tris-HC] buffer, pH 8.3, 15 mM MgCly), 2 pmol of hA19VHBack (5'-
CAGGTCCAAC TGCAGCAATC AGGGGCTGAA GTCAAGAAAC CTGGGTCATCG
GTGAAGGTCTC CTGCAAGGCT TCTGGCTACG CTTTCAGTAG C-3' SEQ ID NO:30)
and hA19VHFor (5-TGAGGAGACG GTGACCGTGG TCCCTTGGCC CCAGTAGTCC
ATAGCATAGT AATAACGGCC TACCGTCGTA GTCTCCCGTC TTGCACAAG-3' SEQ
ID NO:31), and 2.5 units of Taqg DNA polymerase (Perkin Elmer Cetus, Norwalk, Conn.).
The underlined portions are the restriction sites for subcloning as shown in FIG. 4B. This
reaction mixture was subjected to three cycles of polymerase chain reaction (PCR) consisting
of denaturation at 94°C for 1 minute, annealing at 45°C for 1 minute, and polymerization at

72°C for 1.5 minutes. This procedure was followed by 27 cycles of PCR reaction consisting
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[0153] hA19VHA 5' - CTGGCTACGC TTTCAGTAGC TACTGGATGA ACTGGGTGAG GCAGAGGCCT
GGACAGGGTC TTGAGTGGAT TGGACAGATT TGGCCTGGAG ATGGTGATAC TAACTACAAT
GGAAAGT TGROABBESEMECC CACTATT-3' (SEQ I D NO 28) [0154] RATANRI®I/061666

5' - CGTAGICTCC CGICTTGCAC AAGAATAGAA CGCTGIGICC TCAGATCGTA GCCTGCTGAG

TecATTGrATB IR B PELr FORE Gope B TR i
éT%TG% f%iT gﬁﬁﬁ%ﬁm CANAGT I RAA GEENGACH CIREEARGBOTe CTIGTF GBETIACG
OO TGS CEAGT RGBS RTAGH TR Rl RS RN CFERRET T

TTGCAC%?pﬁnﬁé@Fthllgﬁm%és}%e o Eillz§mi BTl re?ch@tnbrf‘é’rﬁz@%e@ And Sloh&t! inbethe

descri erence t | owm ng exanpl es are ovi ded for
il ust rmmmaﬂw PsTItRstEH ventidtom sitss nf)tlhe hﬁthCédmtS@ﬂgtl%errb'%@gsBum rat her

ncl ud t t hat i
hor ei n Ve poDRe e il Sesrbtad Rt DS RRphRRENe0e Meibiibone) A
chineri ﬁm%luoﬁ’ cbEALI 2REIROA Y %N% gﬁa@mtﬂﬂﬁﬁeﬁgaaswaﬁx@seaﬁadldlan iSp 0 cel | .
The VK (SEQ ID NO 1 and SE I% and VH (SEQ I D NO 3_and SEQ I D NG 4)

tseq g 2 g@gum‘ce enthe 3aerd. l 2 it aﬁn@lﬁid sFgiag (YMQY eV HpBayLae &Bbwn to bind
0
ng- bi ncl NGB £ 8D £ P55 bt MBS X RYGA R B Rl R G Becs 102

conpet i gpswearion dentgangissay irdg@lodsdodon tefacidindté theDetOsubnloningdiaps The. g. B4

Coul t d BUl2 (Chenb h Brief
wer e | nehunried Wi gfﬁl(eR&‘j?Sl Sobgore f5 Kh R HEIGPT £oEBREL IR PRRBIAC'Y  an

1-125 r@e%'tq[ql ;gtﬁgli %&onqyp%&se%?#)ﬂe?s‘?ﬂi/ cds@ited £ boﬁf Eﬁﬁaﬂ\%@h&g}'%ﬁd [ighpove the

unbound an e ce ace-bound radi ol abel ed anti body was
quant i t gagd dmylelcthu nbxhtmj off hgH ethdncpradnded$ 1 prongoteya asrwvel @61 A maquse ﬂbi)rl SHMF i n

FIG 2, cAl9 conpeted with 2. [ I f. b' i
| ndl cai # RS SSGCERLTbYY BepEHAFE Ui T 1 Breeberr sl enrt SpBUTE "The
CD19 nofeedu Bamh@%é%lctfgﬂ%ltb'tﬁﬂtl A ﬂ:qﬁﬁ‘éis eV ligkad o V@kﬁd@@bﬁdgeegl on
&
sequences encodi ng the humani zed anti-hCD19 anti body hA19% were de5| gned

and conbdtweet éd BaGdHlpateiof ohe wiiableeheiarang hesHngy11 site present in the pdHL
vector. The resulting expression vector was designated as hAI9VHpdHL2.

[0162] For constructing the full length DNA of the humanized VK sequence, hA19VKA
(SEQ ID NO:24, 126-mer, represents nt 61 to 186 of the hA19 VK domain) and hA19VkB
(SEQ ID NO:25, 124-mer, represents the minus strand of the hA19 VK domain
complementary to nt 157 to 281) were synthesized as described above. hA19VKA and VkB
were amplified by two short oligonucleotides hA19VkBack (5'-CAGGTCCAAC
TGCAGCAATC AGGGGCTGAA GTCAAGAAAC CTGGGTCATCG GTGAAGGTCTC
CTGCAAGGCT TCTGGCTACG CTTTCAGTAG C-3' SEQ ID NO: 30) and hA19VkFor
(5-TGAGGAGACG GTGACCGTGG TCCCTTGGCC CCAGTAGTCC ATAGCATAGT
AATAACGGCC TACCGTCGTA GTCTCCCGTC TTGCACAAG-3' SEQ ID NO: 31) as
described above. The underlined portions are restriction sites for subcloning as described
below. Gel-purified PCR products for hA19 VK were restriction-digested with Pvull and
Bglll and cloned into the complementary Pvull/Bcll sites of the light chain staging vector,
VkpBR2. VkpBR2 is a modified staging vector of VkpBR (Leung et at, Hybridoma, 13:469
(1994)), into which a Xbal restriction site was introduced at sixteen bases upstream of the
translation initiation codon. The assembled VK genes were subcloned as Xbal-BamHI

restriction fragments into the expression vector containing the VH sequence,
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region framework (FR) sequences of the cAl19 (FIGS. IA and IB) to registered
human anti bodi es in the Kabat database showed that the FRs of cAl19 VK
exhi bi t edwORle10sghest degree of sequence honol ogy to thaCcTafS2ademetsaeran
anti body REI (VK), while the VH sequence was nost cl osely related with that

of the The VH FR4 ) n anti body
NEVWM h p&éjagolg’étrf”%ql&?ﬁl-%@ﬁesél O\IRAVF?{O{S r?ﬂ?ﬁ@%‘iﬁp %bﬁ)gggﬂ?b repl ace the
EU FR4 sequence for the humani zation of the A19 heavy chain (FIG 3B).
Therefore, human REl franmework sequences were used for Vk (FIG 3A), and a

_(I:_gnbl naEXevMBLER Bransfeetien apd FonseseioefdberideAniikedieysed for VH (FIG 3B).
ere aj %gkﬂgg%gg?@gyt B0 SR 3 g&%chR f%fiﬁﬂ[l)‘} DRk RtisLaley Blzedifid COR

regi ons hunman ant | f ramewor K These
resi duesgitar $lkdnd Bhifeckd intoGBpPR/0-8Z H cdﬁ@ﬁel@ﬂdpm@ﬁ% MSOVIGr(dIfZSG-uE)Ajfhand 5Q

27Y, 28A, 40R S, 94R, 07T 08T _.of, VH 3B). d i
acid sea%ﬁ‘??é@ CS*IS W&i@plw %Hv‘glr a@ﬁ&%ﬁ% days (ﬁl@enﬁ% %‘tﬁg%e@\mg_an am e
respect g a}xﬁcecg\éﬁma % RS bhrdnfiuALS At dohedirafien st 0895 e NMPX60] To

engi neer t rafted hA19VH and VK genes, a nodified strategy as
descri bedistyt tcéumgs gnergkd i tho 9&)1s wier 213 e@ekso Sepersatenis fronh eolgeiss HREWING and

VH genes for hA19 usi ng a conbl i on i pynt heses and
PCR Br PFqlion “f%sclr%eﬁ’ﬁ @%(LS)ISFaS ‘j oﬁsgie ?2%111%%186 in | ength)

r epr esefijenthtdnewsre 'aﬁ§&11§1ﬁ) thie e of 6 eftgitt pltasedataneitB GAIMIEG(B(ab'),- sense
strand, designated as B) of a V sequence are used as the tenplates in a PCR

react i ofragmpie-specifie A andlineibgisd rf@felsh of FOPRECIpAGIEE | (Ganed SRFIEE YK and B
are des'egrrﬂ ddtog \&pa\é ﬁ%e?ﬂﬁhgg‘% QR SIRBL @fps d:o(ﬁt ﬁE O(U'S?ﬂ?ol Bfrbhik 50).

initiaté yanea -termni ma short doubl e
strand BIR-¢dngudeed @&Htllge? Feﬁagmfenﬂ @&glfmlAtgwamm;idedttw thesvdllsi Figlaevisg rand) .

Each anneal ed end serves as | t f th l e
st r ande#cpigtionadd f, lt}ierit]atieﬁvaég’fﬁﬁ A B‘aniﬁﬂgﬁtrf% ”{ﬁg%flléﬁ’rﬁ”g%rgvﬁag?fﬁjggst rand
DNA. 1 n A6 Q‘%@%E}%%Qﬁélf tht WRai8HP6E a le'sﬁﬁ’cg YShE64 LélRaiRimgMEmM O‘Y‘]}}chlﬁ) gpgnent

i S gener ate anplification of the double strand DNA. Heavy Chain
[0161] FﬁﬂQtR’CSItD@NISH clones wareaixphled avtHhBé Araiere purkfeed formy cell cgdHec] eot i des,

eSS A ShBRo e RERERE (5B 2.5 25y st bt

represents nt 74 to 126 of the hA19 VH domain, and hA19VHB represents the
m nus strand of the hA19VH domai n conplenmentary to nt 178 to 306. The

3' -t er MEAAMPEJUbnPeterdsatinn ofcthe duigendiinding ificity and Affinity of anti-
CD19 Antibodies
[0164] The Ag-binding specificity of cA19 and hA19 purified by affinity chromatography on
a Protein A column were evaluated and compared by a cell surface competitive binding
assay. Briefly, a constant amount (100,000 cpm, ~10 pCi/ug) of 12] labeled cA19 or hA19
was incubated with Raji cells in the presence of varying concentrations (0.2-700 nM) of cA19
or hA19 at 4°C for 1-2 h. Unbound Abs were removed by washing the cells in PBS. The
radioactivity associated with cells was determined after washing. As shown in FIG. 2, the
purified hA19 competed with 125 1abeled cA19 for cell surface binding and vice versa,
indicating the apparent binding avidities are comparable between these two Abs.
[0165] The antigen-binding affinity (avidity) constant of hA19 was determined by direct cell
surface binding assay of the radiolabeled Ab and Scatchard plot analysis, in comparison to
that of cA19. Briefly, hA19 and cA19 were labeled with 121 by the chloramines-T method.
Varying amounts of either 1251 hA19 or '2’I-cA19 were incubated with 2 X 10° Raji cells at
4°C for 2 h and unbound antibodies were removed by washing. The cell-associated

radioactivity was counted and Scatchard plot analysis was performed to determine the
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and VHB are conplenentary to each other. A m nimal anmount of hA19VHA and
VHB (determ ned enpirically) was anplified in the presence of 10 nL of 10X
PCR Buf f ewO(280058M6KCl , 100 nM Tris-HO buffer, pH 8.3, PCH/USMMA6R) , 2
mrol of hAl19VHBack (51- CAGGICCAAC TGCAGCAATC AGGGGCTGAA GICAAGAAAC

and nATOVIEBT TGOS AR AR T Rt o B PR o R R
AAT AACE FakialtdOERE Gl bl lhliog CA I JHIGAGAABS35, H3EQ dhowsdvanda)ly thenchnR. 5 units

of Taq DNA polfy(rer ase g)Per kin El mer Cetus, Norwal {( ?ong ) . The.ur&derl i ned
por t i onindipg affetyras i P cTheorpparantdissasiation sensiant vgiugs f AbssA WA apiRedidg.  Thi s
reactio 1 r bj.ect 1yeycl es of polynerase chain reaction
(PCR c\gﬁgsg}célicﬁlﬁged\ggﬁazﬁaﬁrla?ﬁ%??%%%gfor 1 mnute, annealing at 45C for
1 mnute, and polynerization at 72C for 1.5 mnutes. This procedure was
followed by 27 cycles of PCR reacti consi stingof denaturation at 94C for
1 m nutm%gl 'ré__fqgfn%g@f‘?’b‘is Oﬁ‘ﬁ‘ﬁﬁute, and pol ynerization at 72C for 1
m nut e. (oIh@ TIRSHIntdntgdlNA-¢ 1 MO NVEH (HBhoyBescABe® e DRbeGIWE expressed N

agarose gel” el ectrophoresis. The doubl e-stranded P%%- anplified product for
hA19VH inctip2¢edellpunit theeptoduatiyity jof tesulingictpass wes ive. INp@efoug gneetpns (2

tricti d cl d i :
oot cotdhr EIRNTE B et A TR of UG SUBMAT bRt BRb R or
VH sequeias eWishel Whain@bswdel Sui jidimt hied DA Gague ndth reahoéxag: dil@ot

translation initiation codon and a secretion signal peptide in-frane
| i gat edimnroyehike pradapdvitipgolybiesied sHn§equence at the 3'-end. VHpBS2 is a

modi T ed St agiong, KoY YndtRERL e MLl A T cofiit ! dom, 13: 469 (1994)),
into which a S | oduced si xteen bases upstream of
t he trappaba Topereritt haighenprddang ha 19 abinkj that apptdaeherextre bt | B firgt st ep.

The assenbl ed VH gene subcl oned a Xhol -BanmHl restriction fragnment
into th@’%@@ﬁgég‘%i%ﬁkﬁf’éﬁ%r"f“ﬁﬂﬁ%m%' Emg%ﬁﬂ%ﬁqﬁ@c&fif%@&ﬂ}? ‘%ﬁsset tes
for bot &, hlran;LeGl&aydy dada highibe Ghpddon WRILH gbiexpaittioal TR ndvgH enhancer
and MIl pronoter,  as weIP]_ as a nouse dhfr gene as a marker for selection
and anphif9agérenvisyahediByd, agiembied; hed tred Vg reshadtnict digiespresfopuite fpacks a
BanHl rg& iction site, this ligation requires use of a linker to provide a
bri dge en the BanH site of the variable chain and the Hindlll site

present ((188f R&ePEisZudRBtAhA 19W&paEED Miak BempNeprdemdiINA wegicringasnfiesidgnat ed
as hAl 9VHpdHL2. [0162] For constructing the full |engt f the

SR

humani ztd swiesegsUe fe 60rreehl DVRNPISPETRS ISTiRonedito proparede Plaswyietdnts nt 6 1 to

186 of the-.hAl L )s: I il represents

the mi ntr%nsg%crtlgﬁ. d¥§e§?@§%§1@@%%ﬁ%ﬁﬁieﬁ%9 (RANS BRI 24 BT 40
(hA19VkpdHL2#5) and #741 (hB43pdHL2#1). SP-E26 cells and 10 pg of Sall-linearized

DNA were used. MTX selection (0.075 pM) started 48 h post electroporation. An ELISA

was used to screen transfections for positive clones. Transfection #739 yielded 31 positive
clones (13 were selected), #740 yielded 49 positive clones (13 were selected), and #741
yielded 41 positive clones (19 were selected). The productivities were determined and
monitored by ELISA and ranged from 0.5-3 pg/ml, the same as observed for the original
hA19 construct.

[0169] Two serum-free transfections were performed: #746 (hA19VkpdHL2#1) and #747
(hB43pdHL2#1). SP-ESF cells and 10 pg of Sall-linearized DNA were used for both
transfections. MTX selection (0.075 pM) started 48 h post electroporation. Transfection
#746 yielded 9 positive clones and #747 yielded 6 positives. The positives were expanded to
a 48 well plate and amplified to 0.2 pM MTX. The 45 clones from transfections #739, #740,
and #741 were narrowed down to 12 (based on an ELISA reading above 1.0 pg/ml) and the
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conplenmentary to nt 157 to 281) were synthesized as descri bed above.
hA19VKkA and VKB were anplified by two short oligonucl eoti des hAl19VkBack
(5" - CAGGMIOAAD/0FEAAGCAATC AGGCGCTGAA GTCAAGAAAC CTGCGGT CRTTGE SBNGAsGH CTC
CTGCAAGECT TCTGGCTACG CTTTCAGTAG C-31SEQ I D NO 30) and hA19VkFor

5-T
TACGTAITA TG COOEIe? THCACAE Tt B R e S s A e e
under | Idﬂﬂdh@@roﬁ?@hgtlar\eeré eisiitar ¢é thfmlmﬁs egseham nmdbuh Ohbrigb pg/mdescri bedd )
bel ow. Gel -purified PCR pro ucts for hAl K i ed wit
Pvul | a[:%ﬂ(ﬁgT‘iV‘P MK SERBTERRS eﬁ‘t“&i“st"ﬁf‘ée E?ﬁﬁ?@ﬁeﬁﬁwﬁ‘ﬁ%@% ?%’Z% t he
light ¢ (ﬁjﬂgﬁl?gTK@EE@fectMKQ%tloﬁé(\Qggghé sanft J¥0ikdrt Sbvadvagigsinect or  of

VKpBR ( un et a doma, 13:469 (1994)), into whi ch a Xbal
restri cgmwmgsqlmmsmme EfYen udwdedlemlom@aeeeﬁihbasaeywbtb? kighsrofrenséection

t | a t d
oal - Bk il | oo erosihand 475 MTRRE BT e JONER MR opy M RaRRARNSS |
VH seq Um%eaﬂbM@W&J@E@ﬂ&np%ﬁwftswhéﬁa@ngﬁmge#sumr#meoen@msajwewmd@segnat ed

as hA19pdHL2. EXAMPLE 3. Transfection and Expression of ?@i |bod| es
[0163] popnaivitingtvesry sigolat-G3-3tHedmbx Ehébgst@m%%rﬁme peoseieiayd®

linearized i | s by
el ot opoy HEF-at {as0t bl S iRy PR AT, JrE BhR; P m%ﬁi@%@f%% 't o
96- wel | g\pkakestibaty podeyisitgndbéthenn 2 ehédtuginl or drugreS|stance by addi ng
MIX into the nmediumat a final concentration of 0.075 mM MIXresi stant
colonies energed in the wells after 2-3 weeks. Supernatants from col oni es
surviving selection were screened for human MAb secretion by ELI SA assay.
Briefly, 100 ml supernatants were added into the wells of a mcrotiter

pl ate precoated with GAH-1gG F(ab')2 fragnent-specific Ab and incubated
for 1 h at roomtenperature. Unbound proteins were renpoved by washing three
times with wash buffer (PBS containing 0.05% pol ysorbate 20).
HRP- conj ugated GAH 1 gG Fc fragnent-specific Ab was added to the wells.
Fol I owi ng an incubation of 1 h, the plate was washed. The bound
HRP- conj ugat ed Ab was reveal ed by reading A490 nmafter the addition of a
substrate solution containing 4 nM OPD and 0. 04% H202. Positive cell clones
wer e expanded and hB43 were purified fromcell culture supernatant by
affinity chromatography on a Protein A colum. EXAMPLE 4. Determ nation of
the Antigen-Binding Specificity and Affinity of anti- CD19 Anti bodi es
[0164] The Ag-binding specificity of cAl9 and hA19 purified by affinity

chr omat ogr aphy on
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a Protein A colum were evaluated and conpared by a cell surface
conpetitive binding assay. Briefly, a constant anount (100,000 cpm 10
nCi / ng) oWoXradlosbabel ed cAl9 or hA19 was incubated w t hPRajuUS2@8l0bB66 N t he
presence of varying concentrations (0.2-700 nM of cAl9 or hAl19 at 4C for

1-2 h. n nere.r. ved: hi i

r adi oacf"llrls?? yé(z)arség;g)rtl:élQ)Igltogcli‘E lgmgiﬁﬁggglg%/% 5" ggltléespﬁ‘ibﬁgdj (g/f)!;}gsr’ Bﬁgeﬁi{[xﬂgf'ree% shown
i n Fl G¢odditiohe purified hA19 conpeted with |251-1abeled cA19 for cell
surface binding and vi ce versa—ngi-cati-rg—the—apparent binding avidities
are conpar abl e between these two Ab@‘“?blGEﬂm’The antigen-binding affinity
(avidity) constant of hAl9|was det gppi; ifnec¢t cell surface binding
assay of the radiol abel ed Ab_and chggéﬂgéri qgﬁgihnar alysis, in conparison to
that of cAl19. Briefly, hAl9SRAH2€AL9 were || abel edjwi th 1251 by the

chl oram nes-T net hod. Varyi-ng °m3u“.*3° of i*g:“r 251 - hA19 or 125I-cAl19 were
i ncubated with 2 X 10 Raji 8213?“3 a EC for (5 ﬁ and unbound anti bodi es were
renoved by washing. The cells7g§SoCl gfed radyeactiivity was counted and
Scatchard plot analysis was_perforped to ] t hemaxi mum nunber of
hA19 and cAl19 binding sites#iét cel#land th@S8pparlent di ssociation
constants of the equili bri ymbirdi-hg—AS shmmtljr—ﬁ" FIG 5, hA19 showed
virtually the same binding zﬁ’gﬁ ni t_/‘f%s cAl (SB he |appar ent di ssoci ation
constant values for these tugsanti bgdi €s wege.xcal qulated to be 1.1 and 1.2
nM respectively. EXAVPLE §. %equeme Varjants of IhA19 [0166] The hunani zed
anti-CD 19 MAb (hA19) descr{iSPeHSFn| Exanpl e 2 above was expressed in Sp2/0
cells, but the productivity—ef—resting—eclones—wads | ow. Nunmerous
transfections (a total of ]%749\/9% erfor ne{g5§n%i hundr eds of cl ones were
screened. The productiviti €g79% poskli Ve CJ @hass r €mai ned between 0. 5-3
nmg/ M and anplification wthh nethotrexate did not li nprove the
productivities of subjected clones. Mdifying the Vk gene sequence to
reduce the AT contents 167 0, genper at.e hi ghe r.oduci h cl one,
two appl8Blere $RERE Pusdd S‘Fﬁéargidf?g‘?“%‘bﬁ?l}i%??fﬁorf’ﬁlﬁ%{ﬁ%pbﬁﬂﬂ?i)‘f%{akgﬁ%@ % e- desi gn
the hAL9Vk.gene sequence to reduce the AT content, which presumably has a
negative I npact on the Ab gene_expression. The new hA19VKk gene was

synt hesi zed, assenbl ed, and (&2#M oA¥@congtruct {he expression vector for
hA19. [0168] After constructimrx of aldykpsttbev.was conpl et ed and DNA
sequenci ng confirned the seq S—t-0 bﬂgéerrﬁcé a maxi prep was perfornmed
to prepare the plasmds for f & ?‘ecti o%‘. Three*d r ansf ect i ons wer e
perfornmed: #739 (hA19VKkpdHL2#u4d.1B# /M0 2.30f +0.30

756.2G7 2.95 +0.70

rociil t

Cell-Based Antibody Dependent Cytotoxicity Assay

[0171] To determine whether or not the redesigned vector produced active antibody, two

liters of clone 756.2G7 were purified by protein-A purification. The purification yielded 7.3
mgs of anti-CD-19 Ab. HPLC and SDS-PAGE showed the purified protein to be pure (not
shown). The purified protein was used to examine the effects of antibody treatment on cell
proliferation and death. A cell based antibody dependent cytotoxicity assay was performed to
compare hA19, hA20, and hLL2 with and without GAH IgG and Fc fragment. Daudi D1-1
and SP-E26 cells were plated in two 48 well plates at a final density of 150,000 cells/ml.
hA19, hA20 and hLL2 were diluted (final concentration of 10 pg/ml) in complete medium
(RPMI for D1-1 and SFM for SP-E26) both with and without GAH (final concentration of 40
pg/ml). The Ab mixtures were added to the plate and placed on a shaker for a few minutes

and then put in the incubator. An MTT was performed at dayS 3 and 4. The results from day
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(hA19VKkpdHL2#5) and #741 (hB43pdHL2#l). SP-E26 cells and 10 ng of
Sail-linearized DNA were used. MIX selection (0.075 mVW) started 48 h post
el ect ropowatzbms3AR ELI SA was used to screen transfecti @03/USR009/06866 | ve
clones. Transfection #739 yielded 3 1 positive clones (13 were sel ected),

et VEN R 10 RS Ul o LABRS SRER P Bl Rk B i EbRE S 2

roductrvities were term ned and
noni torﬁﬂlbhmn&iﬂc%gﬁﬂdhmmem@amﬂ AR+ Thedeaesdmshasedihsethved f or
the original hA19 construct. [0169] Two serumfree transfections were
per f or nﬁ@éeSlgfdef@A(lﬁA&WSdHLZ#l) and #747 (hB43pdHL2#l). SP-ESF cells and 10
nmg of Sall - jj#ed DNA were used for both transfections. MIX selection
(0.075 nmV) h post el ectroporation. Transfection #746 yielded 9
posi ti v[@l@l]dﬁ&SSeamﬂ dpbéﬂacyl(lemiﬁibdﬁﬁﬁc)svas m/esdes@neh@bél PV iegenows wplirpanded

t 48 pl at dt
t ?aﬁsf e B‘WSY Cﬁg@gﬁﬂ%&%n Irieg?ﬁrig%’roeacwliﬂwgb\%ﬁmﬁlg lgh % C Bzfggucf on an
ELI SA raa ng%nﬁ%a%ﬁd&e Qh@qfd’lﬂ aodaﬁ%ﬁml\iMAwm/Hpam@a«smhtaﬁ%ém 2 TE¢ The

initial the serumfree clones was determ ned and the productivities
were si mdbarfoxtféPltlhélAdPBNéh)dHHsél?llﬁmewém% geoe 3ua3 senthepizad) asspmblediandwo nor e
serumt ragiq ect i ons tV\lg erfO(rjlrVe torf r?}izq (hA19VkdeL2#5) and #757

( hB43pdHEeH Je-Copfguss 015 were the same as before,

however EOIVQPAﬁangﬂ%&bMoﬂgf (hlAQ BEde\EI &agtoapleted rmad DN A emgdenpng oosfencf t he
pmax woul d be higher. Transfection #756 yiel ded 19 ti cl ones and #757
yi el dedthg smn@qs\ﬁ@bw@ﬁ%amﬁmﬁww?r W&Héf)@&f@? e# ’@1 da #757 were

o ciluilloh ! 20RNERL PRS0 perk il b\ TSPur IS R4 7T e

productivities were sim ar e best producers were
sel ect ehA1PBRIHLAR). ’M&hsfchbn camditﬂrﬁfizvétésﬂ)e sang aannph:sffccvteuhs #33D A 40MONT X

Resul t ted in Table 2 sh tib d
bot ween B art BLIGY HPS ¥ SToCUBABARTSBHIDE A cBuer T veteaie ® g
val ues %@1{929%@ &9%5&0 D 3SQLUREIELES, HRNEH4BIRE8ed T8 @tv?ecl&&@r(&gﬁ/eﬁ”ax and

st andar Vi a ion values fromthe three best hA19VkpdHL2 cl ones.

Cel | - Basabebtodit Tbodytla[bep@d\nemnes,wem dmrmmqyi b@(s%laI»‘SA{ ohop inrhaldeBer i ne

whet her .0 ot, t he rede5| tHLocynesttM»Jeket ers
of clonl—il-?}g—ﬁé‘?—%@é—' 2 i

By 0 at i on
yi el dedgefecgedrys of anti-CD- 19 Ab. HPLC and SDS- PAGE showed the purified
proteinto be pure (not shown) __The purified protein was used to exam ne
the effects of anti body t r e GREMM o nAYek | proliferation and death. A cell
based anti body dependent cyft oMIXi C|i (ug/mals®y. s | perfornmed to

762.2D6 | 42.42
762.2H9 | 11.34
762.2B10| 14.86
762.2D4 | 1269
762,2A10| 15.96
762.2C11| ©6.34
762.2F11 9.17
763.2B2 | 11.57 3.39
763.2G2 | 11.18 1.74
763.2B4 9.08 5.27
763.2D4 | 10.88 13.64
763.2E11| 15.33 4.32
763.2C4 | 11.57 8.13
763.2B5 2.94 1.13
763.2H5 7.46 5.39
763.2C5 | 18.91 10.70
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conmpare hA19, hA20, and hLL2 with and wi thout GAH I gG and Fc fragnent.

Daudi Dl - |
density oNORBOyWBBO6Cel | s/ m
concentration of 10 ng/m)

t

and SP-E26 cells were plated in two 48 wel |

SP- E26) both with and w t hg
m xtures were added to the

v763.2H6’
[Tat'e &

€
Ce

eent ration of 40 ng/m ).
on

plates at a final

hA19, hA20 and hLL2 were dipCutusdooyfosreas
in conplete medium (RPM for

AL (F

T :g""l
\N 'lelac

D -1 and SFM f or
The Ab

a shaker for a few m nutes

and then put in the incubat
results fromday3 showed tH
SP-E26 cells. The D -1 cell

0163-2AR

MIF 1fa

5 pef4 o

rmed at dayS 3 and 4. The

s_show

38T

€ s>

inhi bi

no aditT

opn—of

erence in cell growth in
cell growth in hA19+GAH and

hA20+GAH. These results sha
hA19FpdHL2 [0172] The secon

WEH2R 1S

it 4

edesi g

ned hA19 is active.

denppTx

adh.76h

A1 BRHAH

L2) was to re-design the

hA19VH gene to repl ace the
residue serine 9 1 with the
for S91 in hA19VHpdHL2 was

BeRy¥E
conse

e g5 ¢
sus _ph

AN £
V|_|)5 50[ A
eny[ al a

wor k region am no acid
i ne residue. The TCT codon

The new hAL19F gene was synt
expression vector for hA19.

maxi prep was_perf

rnmed.to
t r ansf e€lPPn ev@?gonb]é{ ke

yi el ded
wer e de

B el B

e

chha?§éo

t&6%

TTC cod

on for F91 in hA19FVHpdHL2.

hesize

assel

TDI ed,

and used to re-construct the

[0173] After construction of hAL9FpdHL2 was
conpl et @d 74ntirabMActiecpfansi cedls eothfthe new vedter seutedriv ewore thapd 08 prosidige a

repare _the

_ i 8- 1oppe it _
Tr ansf egljeQ1608dinkbems pitRIQIdiNR cBREBNAS of baReLs LIS
#741. An ELI SA was used to screen both transfection )
Tr ansf ectritwsts #ié2hy cdl edthra groduetivityed thy darss geperpied Pravdp

16_were
W Ehe

i B3R E g

| as

BN

f f Lon, T

of b A3k Alr o0y
QﬂgL#)H@G._ #%40, and

s for positive clones.

sdgwt edych weig 18743
%kxtgli*he P QRUchivi ti es

ver age pm xand

st andar gigfighmlih@Bask dh HRSxpfeosioh ke NAIRFRAH 2ntiodpesith Abdut wali0efold

sel ected. [0174] Transfection of host cells with t
mor e t hinsrergOinpasibedyRrogreivas T urtaeangd YRSt

pELAFSEPRRESE IRRE iy

Most of
in cell

el

lted in
Yuat i on.

e new vecto e

zeulf Jlows st

Sed ¥ &hdsiife @id HOMssBRGguct i on

IgG This contrasts with the cell

cul t ur enjaneetli@hicwll tiyesof t he cl ones generated previously, which were in the

range of 1-2 ng/L. Therefor
resulted in a significant

€,

we conclude that the substitution Ser91Phe
increase in the expression |evel

of the hAl19

anti b9dm&mg@&wheﬁp}%mndnbagaﬁ%qeydlﬁuuﬁﬁai body production. This
surprising and unexpectéd result allows substantially greater anpunts of
t he ant {(W58) Apratieet with mdotenp foltioeledcd WNHE) elapsgstafferchesiateranpinedingn i n

n cell 1lines

mamal i
aexamethasone, an

d has disease in the chest (para-aortic lymph nodes), an enlarged and

involved spleen, and enlarged cervical lymph nodes. The patient is given a course of 300

mg/m’® each of hA19 MAb combined with humanized anti-CD20 MAb (hA20) sequentially

on the same day by i.v. infusion, weekly for 4 weeks, each time being premedicated with
TYLENOL® and BENADRYL® according to standard, published doses for suppressing

infusion-related reactions. Four weeks later, the patient returns for the first follow-up

examination and the only observation is that some of the palpable lymph nodes feel softer.

Upon returning 3 months following the first therapy cycle, the patient's chest disease appears

to have become reduced by 40% on CT scan, the spleen is about half the pre-therapy size,

and the cervical lymph nodes are almost gone. The patient is then given a retreatment cycle,

and another three months later appears to have a normal-sized spleen, no cervical lymph

nodes palpable or measurable on CT scan, and only a small, 1.5-cm lesion in the chest. The

patient continues to appear almost free of disease for another 4 months.

*

%

56

%



EXAMPLE 6. Therapy of Non-Hodgkin's Lynphoma [0175] A patient with
indolent, follicular-cell NHL rel apses after chenotherapy incl uding
dexanet haworelo/@smtéhas di sease in the chest (para-aorti eCiryuspévonemes), an
enl arged and invol ved spl een, and enl arged cervical |ynph nodes. The
patient is given ourse.of 300, ng/ each. of .hA19 .MAD. C jned with
hurmani z@4 §@n‘tqtﬁ‘&l§§dﬁ CRRRDHY TS EMWI% igfeged £ Wé odimants, g{}% gy% %i V.

i nf usi oghdeVe&Id MatftRE pbsiR BiEenti&R Mot ETBmeH MEwRI 8¢t tCtbedoMirtitary kENOL( 1)
and BENADRYL(r) accordigggto standard, published doses for suppressing

i nf usi om-thehrthed vareastmeshicatioas mayde eade 4¢ e disoesed smbadimentstandfaatspdh ¢ he
first fol l.ow up exam nati ] i .St t he
pal pabl BOTPHARGHE AR APt 1 AbY oP BB HhokBhe Alern, REFETRSS  | o
first themepylicyiakelaihhe patient's chest disease appears to have becone
reduced bé 40% on CT scan, thg spl een i s, about hal f 1Q€WF£3-tQﬁéa? Si ze,
and t hel0d@7hAH St theprblicaiime end palenfi applitatipghand renty gginthis $p¢ Cﬁ”éflven a
retreat C : . LA s later appears to have a
nornal-%?g%ﬁﬁgg+§gﬁ?&%gﬁg%%€?%g%gﬁﬁﬁ%ﬁyﬁ%gés pal pabl e or neasurable on CT
scan, and only a small, 1.5-cmlesion in the chest. The patient continues
to appear al nost free of disease for another 4 nonths.[0176] Al though the
foregoing refers to particular preferred enbodinments, it will be understood
that the present invention is not so limted. It will occur to those of
ordinary skill in the art that various nodifications may be nade to the

di scl osed enbodi nents and that such nodifications are intended to be within
the scope of the present invention, which is defined by the foll ow ng
clainms. [0177] Al of the publications and patent applications and patents
cited in this specification are herein incorporated in their entirety by
reference.What Is Clained Is: 1. A humani zed anti-CD 19 anti body or

anti gen-bi ndi ng fragment thereof, wherein the humani zed anti-CD 19 anti body
or fragment thereof conpetes for binding to CD19 with a chineric anti-CD 19
anti body that conprises the light chain conplenentarity determ ning region
CDR sequences CDRI KASQSVDYDGDSYLN (SEQ ID NGO 16); CDR2 DASNLVS (SEQ ID
NO 17); and CDR3 QQSTEDPWI (SEQ ID NO 18) and the heavy chain CDR
sequences CDRI SYWWN (SEQ I D NO 19); CDR2 Q WPGDGDTNYNGKFKG (SEQ | D NO

20) and CDR3 RETTTVGRYYYAMDY (SEQ ID NO 21). 2. The humani zed anti-CD 19
anti body or fragnent thereof of claim1l1l, wherein the humani zed anti-CD 19
anti body conprises the |ight chain conplenentarity determ ning
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regi on CDR sequences CDRI KASQSVDYDGDSYLN (SEQ ID NO 16); CDR2 DASNLVS
(SEQ ID NO 17); and CDR3 QQSTEDPW (SEQ I D NO 18) and the heavy chain CDR
sequenceswODRO/BYMWN (SEQ | D NO 19); CDR2 Q WPCDGDTNYNEKFRS2¢03Mm61660 NO:

20) and CDR3 RETTTVGRYYYAMDY (SEQ ID NO 21). 3. The hunmani zed anti-CD 19
anti body or fragment thereof of claim1, wherein the antibody or fragnent
conpr i s@hat beChédmeddces of hAL9VK (SEQ ID NO 7) and hA19VH (SEQ | D NO. 10).
4. The hurmani zed anti-CD 19 anti body or fragment thereof of claim 2,

wherein the antibody, or..f ment conpri.ses ' fer rk. (FR)
and conkt antg}’é‘H\aBXr?%g 8’31%'8{@ s?ntlia’?&}ﬁ%rgganﬁg%gﬁﬁg g%nfé |%nggg{e§fh‘g§§%%é§e or

f r agmenyhdigsahtiafD e ahtiBody ovhiag@em thabel doupenis Zexbiadihp bo P 16onpra ses one
or nore framework region amno acid residues substituted fromthe

cor r espdndiengant-SRAenkbedgthaicosayisenibe dight chaHecqmaplementagy; q%éerg’h‘il%ody. 6.
The humani i - i .Qk)-qhgRM 5, wherein
sai d sﬂ%g%ol%féj?ggé %ﬁ%ﬁgmlﬁm@?ﬁg(ggp:{:lﬁgpd%%%’% gr oup

consi st DAGNIfV(SE@IRN@ 17@sind EBRS QETEDIBY TASEQE) Nt 18Dand tho hearyd 108 of
t he heavy chain variable reqi i.dues. 4 58, 60, 87, 100, and
107 of ¢en ﬁpéhﬁle%%%cﬁgrli%M&g?@ﬁﬁﬁ&rﬁ@’ K&hi zed anti-CD 19 anti body
or fragppfp e j IWRES: 20 NafPCORSULSTTTVERY FRAMD VgSBQI d
residueis gﬂsg?g%Phe Iéﬁfégl tu %on. g pg1I'he humani zed anti-CD 19 gn??body or

fragmeniD Nee2épf of claim 7, wherein the substitution of phenyl al ani ne for
serine at VHresidue 9 1 results in an increase in expression |evel of the

anti-CD,19 anti body .in, cel | £ f . (S : nti body
or frag?nent ?ﬁ%ﬁ%%n%?daé’lléelj%?g & B%IEPZ{P’ eo? gragnﬁgmgg%g?{ ut?lggf’o p lé%ﬁaal ani ne
}‘or lser?mﬁﬁaked\élﬂﬁt@gnduﬁti&dgngg@ubmhé Flg}ﬂ chlamfmhd)lémaasdeiennamg' 'f essi on
evel of the anti-CD 19 antibody in ce ulrure. A of treating
a B cel regifinseRBecawmpes SPRY ket %VQ@@Hé%éh{]&%iég@ﬁﬁﬁéS%% ant i body or
fragment, tdher e NEt ' ' VNI lheShsease
el ot oR FT I FRETENR T BRI OBy L I 1) Bud ey
aut oi muingn dDRegg@enckd COReS YR VNA SER 161 HOmI 20 Chikizr ei n t he hunani zed

anti - O3 AL RISk FRIIERY b RS20 oh S ARARELTROLRRAHY aRiD Y @EEEN! -

ID NO: 21).

3. The humanized anti-CD19 antibody or fragment thereof of claim 1, wherein the
antibody or fragment comprises the sequences of hA19VK (SEQ ID NO:7) and hA19VH
(SEQ ID NO:10).

4. The humanized anti-CD19 antibody or fragment thereof of claim 2, wherein the
antibody or fragment comprises human antibody framework (FR) and constant region

sequences.

5. The humanized anti-CD19 antibody or fragment thereof of claim 4, wherein said
humanized antibody comprises one or more framework region amino acid residues
substituted from the corresponding framework region sequences of the parent murine

antibody.

6. The humanized anti-CD19 antibody or fragment thereof of claim 5, wherein said
substituted FR amino acid residue is selected from the group consisting of amino acid
residues 5, 27, 28, 40, 48, 91, 94, 107 and 108 of the heavy chain variable region and residues
4,39, 58, 60, 87, 100, and 107 of the light chain variable region.
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12. The method of claim 11, further conprising admnistering to said

subj ect concurrently or sequentially a therapeutically effective anount of
at | east woeotwnsanszed, chineric, human or nurine MAb reaTtuse@9mstshe CD4,
CD5, CD8, (D14, CD15, CD19, CD20, CD21, CD22, CD23, CD25, CD33, CD37, CD38,

VG| 1, HEa RS o R ot ke Y ere R, Sl 7

oncogengbstalie@ FROGRIAS apidadiiate is @EHPle stigti@RinS antigens, i, IL-2, T4,
TAC, IL-6, TRAIL-RI (DR4) or TRAIL-R2 (DR5). 13. The nmethod of claim 11,
further conprising admnisterin

i .tq said subject urrently.o
sequent$-al | yThe }t‘%ﬁ%ﬁn&%ﬁé@ﬁlc{éﬁ)}%a’&bpéﬁf’f ffégr&ﬁ‘i‘ﬁ]mre‘bt?o zi'fal eﬁﬂtl‘%er‘l‘é[h[eher apeutic
agent . dsju%stita_ 5n ﬂ%ﬁ?la%fxﬁrfélf?} £8:1h@ at VRERSURe b D ReshRNnZRE e tih elhledston
anti body or fragnent thereof Is conjugated to at | east one therapeutic or
di agnosieivd ofigerinti-AB19 Teadgtimoell ofltucd.ai m 14, wherein said therapeutic or
di agnostic agent is selected fromthe group consisting of a cytotoxic

agent, radj.onucl i de,, an i n ul at.or ar . an

ol i gonutl eoﬁ@g’%@l§d&?ﬁfd&]§w?§é thet grﬁ%’al?‘i%(:tﬂearﬁen({}(.%’lai’g&’%yérr%pﬁod of

cl ai m 1&hsihigsebplal Bliieboxdrhe AGFH rebidua 9 tfasgltom @10-6idl nctdase the net hod
of claim 15, wherein said inmmunonodul ator is selected fromthe group

consi st ¢xpgession deve} obike gati-GD kt antibedy in gHleiitiief act or, a | ynphot oxin, a
hemat opoi etic factor, a colony stinulating factor (CSF), an interferon

(IFN), Ste}i‘rﬁeﬁhéd anﬁ;é%iaﬁfa%ée?f dis& é’{:&}ﬁrgﬁégz%§£drﬂinﬁ@iﬂgmm%d%hﬁn- 18.

The met hod of claim1 ereln sai oxin is tunor necrosis factor
(TNF), &Bild ahhmlyepdiaghicat thabbdaccosliantol aigier 1 Buksubject Bjith ashicell distaspy

o anul otSHE G Qg £ o Pl QT PRG e Bt n ot RN 1 or on

is interferon-al pha, -beta or -gamma, and said stemcell gromh factor is

S1 factf. 19ne hbBoARFBRINAD, Whakm hOhumhara mmii-0D1humkbidzes fagiienCD 19 MAb
or fragnment thereof is adm nistered as part of a bispecific or

mul t i sptheichf & aarkiedoalybogly of fragment t her eof that contains at | east one ot her
anti body or fragnent thereof that binds to CD4, CD5, CD8, CD14, CD15, CD19,

Co54, Cbes( ally TeETRT o e eontig eyt o S gec Pt T

t enasci s seyffédtiall Pl GrerafetiBalfyi dfferiee binountar ablees gan bymanizohcbyene, prmwduct ,

A O PBREs MAD rectiv with cba cbs; psTtBiy, dBYs, (b1 o dp . HBH o
CD23, CD25, CD33, CD37, CD38, CD40, CD40L, CD46, CD52, CD54, CD66(a-d), CD74,
CD80, CD126, CD138, B7, MUC]I, Ia, HM1.24, HLA-DR, tenascin, VEGF, PIGF, ED-B

fibronectin, an oncogene, an oncogene product, CD66a-d, necrosis antigens, Ii, IL-2, T101,

TAC, IL-6, TRAIL-R1 (DR4) or TRAIL-R2 (DR5).

13.  The method of claim 11, further comprising administering to said subject concurrently

or sequentially a therapeutically effective amount of at least one therapeutic agent.

14.  The method of claim 10, wherein the humanized anti-CD19 antibody or fragment

thereof is conjugated to at least one therapeutic or diagnostic agent.

15.  The method of claim 14, wherein said therapeutic or diagnostic agent is selected from
the group consisting of a cytotoxic agent, a radionuclide, an immunomodulator, a hormone,

an enzyme, an oligonucleotide and a photoactive therapeutic agent.

16.  The method of claim 15, wherein said cytotoxic agent is a drug or a toxin.
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20. A method of diagnosing a B-cell disease in a subject conprising: a)

adm ni stering to said subject an antibody or fragnent thereof according to
clai m1, weai2dieenssiltbody or fragnent conjugated to at | ea®CTarseodioapn®©st i c
agent; and b) detecting binding of said anti body or fragnent to one or nore

B-cell's,, where nr{efg'fé‘ g#.gjgm:)jj%\g irgi?ltsiéi;égilﬁ@t@pn% fa?o%%sn é:e?ec?%i OIE'tffee%Jo}lgi sease

I n sai d”subj : . ! erein sai I'seas
|y mphongynQistihELKES 18kiRE, Bflerd ¢EI0 bFTVHA EactdrS £ BSEpholkin, Bienimdpvodicdhctot, ai m 20,
wherein said diagnostic agent is a radioactive |abel, a photoactive

di agnostdlenagientatingrfacior (GOurmeaFeartiIRY) dgdem colf 2. wib ARG FyHEPRAIEHN abel .

and thrombopoietin.

18.  The method of claim 17, wherein said lymphotoxin is tumor necrosis factor (TNF),
said hematopoietic factor is an interleukin (IL), said colony stimulating factor is granulocyte-
colony stimulating factor (G-CSF) or granulocyte macrophage-colony stimulating factor
(GM-CSF), said interferon is interferon-alpha, -beta or -gamma, and said stem cell growth

factor is S1 factor.

19.  The method of claim 10, wherein the humanized anti-CD19 MAb or fragment thereof
is administered as part of a bispecific or multispecific antibody or fragment thereof that
contains at least one other antibody or fragment thereof that binds to CD4, CD5, CD8, CD14,
CD15, CD19, CD20, CD21, CD22, CD23, CD25, CD33, CD37, CD38, CD40, CD40L,
CD46, CD52, CD54, CD66(a-d), CD74, CD80, CD126, CD138, B7, MUC, Ia, HM1.24,
HLA-DR, tenascin, VEGF, PIGF, ED-B fibronectin, an oncogene, an oncogene product,
CD66a-d, necrosis antigens, Ii, IL-2, T101, TAC, IL-6, TRAIL-R1 (DR4) or TRAIL-R2
(DRS).

20. A method of diagnosing a B-cell disease in a subject comprising: a) administering to said
subject an antibody or fragment thereof according to claim 1, said antibody or fragment
conjugated to at least one diagnostic agent; and b) detecting binding of said antibody or
fragment to one or more B-cells, wherein binding is indicative of the presence of a B-cell

disease in said subject.

21. The method of claim 20, wherein said disease is lymphoma or leukemia or an

autoimmune disease.

22. The method of claim 20, wherein said diagnostic agent is a radioactive label, a

photoactive diagnostic agent, an ultrasound-enhancing agent or a non-radioactive label.
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