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VAR 2005 lymphoid origin and appear to be involved specifically in deletion of maturing T
lymphocytes, 2) Langerhans cells, which are of myeloid lineage and have specialized
APC function in the skin, and 3) myeloid lineage-derived dendritic cells found

20 particularly in the blood, spleen and lymph nodes.

The hallmarks of myeloid lineage-derived dendritic cells (including Langerhans
cells) are the following: 1) capacity for antigen uptake, and processing for presentation,
2) capacity for selective migration in tissues, and 3) capacity for direct stimulation of T
lymphocytes (both naive and primed). ‘

25 Despite the recent advances in characterization of dendritic cells, very little is
known regarding dendritic cell speci:ﬁc' i'eceptors or molecules. There are numerous
dendritic cell-associated molecules that are shared with other myeloid and non-myeloid
cells, however, very limited reagents are available which are specific to dendritic celils.
Reagents, in particular antibodies, which react specifically or preferentially with

30  dendritic cells have great potential as targeting agents to induce potent immune

responses to tumor or infectious disease antigens. These celi-specific targeting agents
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WO 01/85798 PCT/US01/15114 -2 could also be engineered to deliver toxins to
elimnate potent APCs (e.g., dendritic cells) in bgne marrow and[}drmnzuoﬁ
transpl antati ons or ot heér autoi mmune di sorders. Accor di ngly, dendritic

cel | - spa%O01/85198 ndi ng agents woul d be of great therapeuti BCTARVHIAYnost i c
value. 5 Summary of the Invention The present invention provides isolated
human nonocl onal anti bodi es which speci-Ri-cally bind to antigen presentic
cells (APCs) and, in particular, dendritic cells, as well as conpositi ons
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tumor cell, a bacterium a virus, an effector cell) to dendritic cells.
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anti bodi es. In another enmbodi ment, the human _antibodij es_are produced by a
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imortaliz Ethmﬁidm a virus, an effector cell) to dendritic cells. Accordingly, the human

monoclonal antibodies of the invention can be used as diagnostic or therapeutic agents
in vivo and in vitro.
In other embodiments, the human antibodies are characterized by binding to
20 particular novel epitopes (e.g., receptors) on dendritic cells. In still other embodiments,
| the human antibodies are characterized by binding to the macrophage mannose receptor,
or a related receptor.
Isolated human antibodies of the invention encompass various antibody isotypes,
such as IgGl, 1gG2, 1gG3, 1gG4, 1gM, IgAl, IgA2, IgAsec, IgD, and IgE. Typically,
25 they include IgGl (e.g., IgG1ix) and IgM isotypes. The antibodies can be full-length
(e.g., an IgG1 or IgG4 antibody) or can include only an antigen-binding portion (e.g., 2
Fab, F(ab");, Fv or a single chain Fv fragment). In one embodiment, the human
antibodies are recombinant human antibodies. In another embodiment, the human
antibodies are produced by a hybridoma which includes a B cell obtained from a
30 transgenic non-human animal, e.g., a transgenic mouse, having a genome comprising a
human heavy chain transgene and a human light chain transgene fused to an

immortalized cell.



0 7 MAR 2005 WO 01/85798 PCT/USO /15114 -3 Particul ar human anti bodi es of
the invention include those produced by hybridomas referred to Hel MAh 2085
A3, A5, A23, A24, A33, B9, B 11, B33, B47, C8, C 10, ' C20, C28, C29, C30,
C35, El wdeBis$Ea®, E18, E20, E21 and E24. |n anot her enbodiGHEG#61/1BU4AN

anti bodi es of the present invention are 5 characterized by specific binding
to dendritic cells and one or nore of the.following properties: a) a
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abi | i ty & o chaacterized b spbcifid bindinlts démdrijic, cellnahdcenecyrtinttienef thefolaseng
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aspect, 13 heibb Fittan@ bkt PYdre@syubeLel ¢ Megd nol ecul es encoding the 25
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h) the ability to activate dendritic cells (e.g., induce cytokine release,
expression of immunomodulatory surface molecules); or
i) the ability to inhibit growth and/or mediate phagocytosis and killing of
dendritic cells in the presence of human effector cells at a concentration of about 10
20 pg/ml or less {e.g., in vitro).

In one embodiment, isolated human antibodies of the invention bind to dendritic
cells with an affinity constant of at least about 10" M, preferably about 108 M, more
preferably, about 10° M, and more preferably about 10'® to 10" M or stronger.

In another aspect, the invention provides nucleic acid molecules encoding the

25 antibodies, or antigen-binding portions, of the invention. Accordingly, recombinant
expression vectors which include the antibody-encoding nucleic acids of the invention,
and host cells transfected with such vectors, are also encompassed by the invention, as
are methods of making the antibodies of the invention by culturing these host cells.

In yet another aspect, the invention provides isolated B-cells from a transgenic

30 non-human animal, e.g., a transgenic mouse, which are capable of expressing various
isotypes (e.g., IgG, IgA and/or IgM) of human monoclonal antibodies that specifically

bind to dendritic cells. Preferably, the isolated B cells are obtained from a transgenic



bind to dendritic cells. Preferably, the isolated B cells are obtaj W#hdom
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non- human animal, e.g., a transgenic nouse, has a genone conprising a
human heavy chain transgene and a hunmangli ght chain transgene. The

i solated B-cells are then immortalized to provide a 5 source (e.g., a
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nonocl onal anti bodi es that specifically bind to dendritic cells. |n a
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dendritic anlntgdim%nﬁ he &arfsﬁeﬁc non-human anima is a transgenic mouse having a genome

comprising a human heavy chain transgene and a human light chain transgene. The

20 transgenic non-human animal can be immunized with a purified or enriched preparation
of dendritic cells. Preferably, the transgenic non-human animal, e.g., the transgenic
mouse, is capable of producing multiple isotypes of human monoclonal antibodies to
dendritic cells (e.g., IgG, IgA and/or IgM) by undergoing V-D-J recombination and
isotype switching. Isotype switching may occur by, e.g., classical or non-classical

25 isotype switching.

In another aspect, the present invention provides methods for producing human
monoclonal antibodies which specifically react with dendritic cells. In one embodiment,
the method includes immunizing a transgenic non-human animal, e.g., a transgenic
mouse, having a genome comprising 2 human heavy chain transgene and a humnan light

30 chain transgene, with a purified or enriched preparation of dendritic cells. B cells {e.g.,

splenic B cells) of the animal are then obtained and fused with myeloma cells to form

-



splenic B cells) of the aninmal are then obtained and fused with nyel oma
cells to formO 7 MAR 2005 WD 01/85798 PCTIUSO /15114 -5 immorta}y 2005
hybri doma. cells that secrete human nonocl onal anti bodi es agai nst dendritic
cells. Iwolassdsanti-dendritic cell human nonocl onal anti POTUSeV/I5R14t he

i nvention, or antigen binding portions thereof, can be derivatized or

| i nked to another functional 5 nolecule.se.g., another peptide or protein
(e.g., an Fab' fragnment). Forexanple,an antibody or antigen-binding
portion of. ' | ' ' . .cal
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nore ot hegelll ecul ar entities, such as a or another antibody (e.g., a

bi specific or a_nultispecific antibody). Accordingly, in one aspect, the
present inventi dsolatedentiwendritia celhawrman manoclensh antibodics el the VENBOMGT or a
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In yet another aspect, the present invention provides a method for inducing or

enhancing an immune response against an antigen (e.g., a tumor cell antigen, a microbial
20 antigen, or a viral antigen) in a subject, comprising administering to the subject a
molecular complex comprising at least one binding specificity for a component on the
surface of a dendritic cell linked to at Jeast one antigen, wherein the component on the
surface of the dendritic cell mediates internalization of the molecular complex when
bound by the binding specificity. In one embodiment, the immune response comprises
25 antibodies that bind to the antigen. In another embodiment, the immune response
comprises T cells that bind to the antigen as a component of an MHC- or MHC-II
complex. .
In one aspect, the anti-dendritic cell antibody, or a fragment thereof, can be used
to target whole cells (e.g., a tumor cell, an effector cell) or pathogens to dendritic cells
30 for the induction of an immune response. In one embodiment, a cell can be transfected
or transduced with a nucleic acid molecule encoding a human anti-dendritic cell

antibody of the invention such that the anti-dendritic ce]] antibody is expressed on the



or transduced with a nucleic acid nol ecul e encoding a human anti-dendritic
cell antibody of the invention such that the anti-dendritic cell Uqrm'Rbm&/

is expressed on the 0 7 MAR 2005 WD 01/85798 PCT(USQO /15114 -6 surface of

t he cel lwoloi/sgnet her enbodi nent, an human anti-dendritic periusarms4ippdy of

the invention can be directly chemcally or otherw se crosslinked,

anchored or tagged to the <cell surface of§.a cell (e.g., a tunor cell, a
bacterium or a virus) such that the cell can be targeted to dendritic
cells. 51 r..as ' ' | [
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cel I, a i ctdbmemalssivtemalization of the melecyfarepmplex Whndovad bydhe binding
Ml tispggi féﬁ‘ec{fg%t‘aywl es of the invention also include trispecific,
tetraspécific and other nultispecific nolecules. In one enbodi nent the
mul tispeci fic noleandther aspedt ube prazantinvéntmntfeanaesaiispkaificar nfl3pepidict i on,

e.g., a nolecule which bindg to a _surface praotein_inyolved i.n cytotoxi
activity. |yl domprising B eRsPRe St b ety for F’Eﬁ%@i i second

nol ecul es of; | ' ' ; PN Al a nt
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anti body (e.qg., nmurine) w remai ni ng portion(s) being human in
origin). be beneficial to the host, e.g., a tumor cell, a microbial pathogen, or a virus or virus-
infected cell.

Multispecific molecules of the invention also include trispecific, tetraspecific
20 and other multispecific molecules. In one embodiment the multispecific molecule
includes an anti-enhancement factor (EF) portion, e.g., 2 molecule which binds to a
surface protein involved in cytotoxic activity.
In a particular embodiment, bispecific and multispecific molecules of the
invention comprise at least one antibody, or fragment thereof (e.g., an Fab, Fab', F(ab"),,
25 Fv, or a single chain Fv). In a particular embodiment, the antibody or fragment thereof
is a completely human antibody or a portion thereof, or a "chimeric” or a "humanized"
antibody or a portion thereof (e.g., has a variable region, or at least a complementarity
determining region (CDR), derived from a non-human antibody (e.g., murine) with the
remaining portion(s) being human in origin).
30 In one embodiment, the at least one antibody or fragment thereof of the
" bispecific or multispecific molecule binds to an Fc receptor, such as a human IgG

receptor, e.g., an Fc-gamma receptor (FeyR), such as FeyRI (CD64), FeyRII(CD32), and



30 In one enbodi nent, the at | east one anti body or fragnment thereof of the
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conbi nat i oractivated @ NINrcal), l&ﬂ&cﬂbodltﬁg)ceiﬁcaam&mgﬁspehmdnagculp@f thedm&mbﬁr eof ,
preferably each, of whi ch hinds to.a d| stinct epit For e a 20

phar maceut i ¥ach dydsde the effpctas esiliviz iy Faracepian anda 8 F iR cellsgr
medi at es fﬁn%¥cﬁ%&t@?£&l¥§t§gk§ﬂﬂ9d@ﬁdrﬁﬁ:'h‘é'!lbt ic cells in the presence of

effector cells can be anot her human nonocl onal antibody that
i nhibits the gromanodierdwmtt,ltha presc:élm\smtlfmgs)wcieh@onxpnmmnas,mgn provi des

mul ti pl e. therapi es rovide.t he . MU her a ¢ ben
Commoni 17 ordbanagsundcs ol et S b ompaS o o T IR BRI a0SPR'
conbi nat i onca@fierdndl 8 a&dst mmoﬁaaeﬂdlaﬁﬁ&odgrﬂfidwﬁm@ﬁoﬂ laeaﬂ Miehi on, or
anti gen- bi ndi ng portions thereof, and at | east one_bispecific or

mul ti speci fpiBding Reetiontherspf.rwhich specafically bings to derdritiarellsp dyeneerahpsdiment,
(e.g., cyt %Q%t;ﬁlp%%% %mﬂﬁ?csazl SSn¥tabidof e human antibodies or antigen-binding

portions thereof, preferably each of which binds to a distinct epitope. For example, a

20 pharmaceutical composition comprising a human monoclonal antibody that mediates
highly effective killing of dendritic cells in the presence of effector cells can be
combined with another human monoclonal antibody that inhibits the growth of dendritic
cells. Thus, the combination provides multiple therapies tailored to provide the .
maximum therapeutic benefit. Compositions, e.g., pharmaceutical compositions,

25 comprising a combination of at least one human monoclonal antibody of the invention,
or antigen-binding portions thereof, and at least one bispecific or multispecific molecule
of the invention, or other therapeutic agents (e.g., cytotoxic agents) are also within the
scope of the invention.

In yet another aspect, the invention provides a method for inhibiting the

30 proliferation and/or differentiation of dendritic cells by inhibiting growth and/or by

inducing phagocytosis and/or killing of dendritic cells by human effector cells, such as

human polymorphonuclear cells (PMNs), monocytes and macrophages, using an



scope of the invention. In yet another aspect, the invention provides a
met hod for inhibiting the 30 proliferation and/or differentiati @F\ 2005
dendritic cells by inhibiting growth and/or by inducing phagocWo %
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(or a bispecific,or |.t.i speci fjc. nolecule of the inventjon).. .
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anemia, Addison's disease, lupus erythematosus, Reiter's syndrome, and Graves disease.

In one embodiment, the subject can be additionally treated with an agent that
20 modulates, e.g., enhances or inhibits, the expression or activity of Fc receptor, e.g., an
Fca receptor or an Fey receptor, by for example, treating the subject with a cytokine.
Preferred cytokines for administration during treatment with the bispecific and
multispecific molecule include granulocyte colony-stimlilating factor (G-CSF),
granulocyte- macrophage colony-stimulating factor (GM-CSF), interferon-y (IFN-y),
25  and tumor necrosis factor (TNF),

Isolated human monoclonal antibody compositions of the invention also can be
administered in combination with other known therapies, e.g., an anti-inflamnmatory or
immunosuppressant therapies, or cytotoxins.

In yet another aspect, the present invention provides a method for detecting in

30 vitro or in vivo the presence of dendritic cells in a sample, e.g., for diagnosing a
dendritic cell-related disease. In one embodiment, this is achieved by contacting a

sample to be tested, along with a control sample, with a human monoclonal antibody of



| sol at ed human nonocl onal anti body conpositions of the invention al so can
be adm nistered in conbination with other known therapi es, 7;1@“
anti-inflammtory or inmunosuppressant therapies, F cytot OXI ns ylfg
anot her ve@pp8i798t he present invention provides a rret hod f PCT/USGIASIiaNg i n
30 vitro or in vivo the presence of dendritic cells in a sanple, e.g., for
di agnosing a dendritic cell-related dis@ase. In one enbodinent, this is
achi eved by contacting a sanple to be tested, along with a control sanple,
with a hunage FRBRGHE R ko ARkEGOENIRE RriforlHerkk® ForWbiset 857 S8niETdlgad | 15114
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t est sarfpl eetv@tdancthe sanples esindivdtivelthepresgase off deplistic nslisaintthe westesatipbn be

. apparent fromthe follow ng detailed description and clains. 10 Bri ef

Description of the Drawings Figure 1 shows the reactivity of hunman

onocl onal ant i hOiep oafurdd and A alies GRbe Hiskdht RS bE aShdrt sRfitne

henmat opoi etic cell |ines W37, THP-1 and 0, assessed by flow
cytonetry. fBlln‘ehng}iambadrcmgumawlq}aJm fl uor escence |ntenS| ty. 15 Figure 2
shows the dose-dependent binding of human nonocl onal antibodies B 11, C20
and E21 to dendritic cells, as assessed by flow cytonetry. Bi ndi ng was
neasur et bmﬂeﬂnegdrgm{megﬂaa‘,ﬁﬁgbsl ty. 20 Figure 3 shows the

dose- dependent reactivity of nhuman nonocl onal antibody Bll with CD34+ stem
cell-derived dendritic cells, as assessed by flow cytonetry. Bi nd| ng vas

measur ed by nmeang i ]

human nonocl onal %ﬁfgégﬁwgﬁ%fe%&% g Hnlalé%%c@g S angggngggo ages
assessed bygEZl theiﬁhdxﬁﬁct talls dnidGiermatdpoidtiawsl] lines UOAT) CEM) ITHRrand mm@sonal
antibody B 11 to, THP-1 induced _to.differentiatje into_a dendritic cell
phenot ype, %sessedby floy afomeisy, Bindingwaymeagred bumeas ILARIRENGT HITHYY of
human mpgocl onal anti body B 11 to macaque dendritic cells, as assessed by

flow cytonmetry. Binding was neasured by nean
Figure 2 shows the dose-dependent binding of human monoclonal antibodies

B11, C20 and E21 to dendritic cells, as assessed by flow cytometry. Binding was

measured by mean fluorescence intensity.

20 Figure 3 shows the dose-dependent reactivity of human monoclonal antibody
B11 with CD34+ stem cell-derived dendritic cells, as assessed by flow cytometry.

Binding was measured by mean fluorescence intensity.

Figure 4 shows the binding of human monoclonal antibody B11 to dendritic

25 cells and macrophages, as assessed by flow cytometry.

Figure 5 shows the binding of human monoclonal antibody B11 to THP-1

induced to differentiate into a dendritic cell phenotype, as assessed by flow cytometry.

30 Figure 6 shows binding of human monoclonal antibody B11 to macaque
dendritic cells, as assessed by flow cytometry. Binding was measured by mean

fluorescence intensity.



fluorescence intensity. WD 01/85798 -10 0 7 MAR 2005 PCT/usav15114 Figure
7 shows the percent internalization of human nonocl onal anti body irﬁﬁh &y
dendritic cells overtime' at 37C. 5 Figure 8 shows irlcreased antig 0
present avdpomssm&a anti body B 11 conpared to antigen al onePCEESHEHEIL ed by
stinmulation of tetanus toxoid-specific T cells. Figure 9 shows the B 11
ScFv construct which was created by linkilmg the VL (SEQID NO 1 and 2) and
VH (SEQ ID NO 3 and 4) domai ns of human nonocl onal -10 anti body BI 1.
Figure 10 shows a bi ndi ng conpari son between whol e hunan nonocl onal
antibody B] 1 and F(ab')2 fragnments of B 11 to dendritic cells, as

measur ed by FACTFigareal stwve.thd pefeentinterializationst humanreoneciona an@bady-Bekt r an
internalization hy dendritic cells, Figure 12 shows that conjugation of
antigen to%BdH‘dEﬁﬁﬁé eaﬁmcg?éﬁ? ‘B'r esentation, as 10 to 100-fold | ower
anounts of antibody B 11-conjugated tetanus 20 toxoid are required to
achieve the sane level of T cell stinulation as with tetanus toxoid al one.
Fi gure 18 shows Fiara®isheatinteassicantigen prepanationgviaantibodicBll sqgpasd &s of
the wvariable light (VL) and variabl e heavy (VL) chains of antibody B 11.
25 WD 01/ 85mbgemalpneygs mezgarsd byctimylptipnio] 1atanysdpxeidspeeificch ¢gllsi on of t he

I nvention The present invention provides novel antibody-based therapies for
nodul ating an i mrune response against an antigen, and for treating and

di agnosi ng di seaBigara®shatsetic Biy St¥vdonitnet edidhswasbcréined dyilmkingfthe Mg,

i nvention enploy. isol at hupan nqoclQnal antihodi es, or antigen-bj ndin
portions t t{g%&bﬁb Nfit éﬂgg? ?prﬁﬁ (gﬁ(ﬁé Iﬁgpé apd égg‘i’fpa’é‘ﬁ Ogﬁ‘fq“&@ﬁ‘%’%ég’é‘ﬂi[i c °
crer{)l 3 (ﬁPtC)mﬁg@,&!; pqyl arly dendritic cells and cells related thereto. In one
enbodi nent ,

Figure 10 shows a binding comparison between whole human monoclonal
antibody B11 and F(ab’)2 fragments of B11 to dendritic cells, as measured by FACS
analysis.

15
Figure 11 shows the percent of FITC-dexiran internalization by dendritic cells.

Figure 12 shows that conjugation of antigen to B11 enhances antigen
presentation, as 10 to 100-fold lower amounts of antibody B11-conjugated tetanus
20 toxoid are required to achieve the same level of T cell stimulation as with tetanus toxoid

alone.

Figure 13 shows the nucleotide and comresponding amino acid sequences of the
variable light (VL) and variable heavy (VL) chains of antibody B11.
25



t he human anti bodi es are produced in a non-human transgenic animal, e.g., a
transgeni ¢ nouse, capable of producing multiple isotypes of hu
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aspects of the invention include human anti bodies, antibody fragnments and
anti body m netics, pharnmaceutical conposijions thereof, as well as
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nonocl onal paatik b&esi t$¥¥ﬁilﬁte A g the anti bodies of the invention 15
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As used herein, the term"antibody" refers to a glycoprotein conprising at
| east two mMRKNE sydymeneglonsl antdbadies. |Yethody efjusieathe antibedies efsha sentibrby

di sul fi - . aiin.i rj No) heav hai.n vari abl e
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regi on. Thénltibit\pyowtadifferaribitivhtandoghodvitysofz dundtitic €l edthet Lo dpmBling,
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are first defined. Additional definitions are set forth throughout the detailed description.

20 The term “dendritic cell” as used herein, includes immature and mature dendritic
cells and related myeloid progenitor cells that are capable of differentiating into
dendritic cells, or related antigen presenting cells (e.g., monocytes and macrophages) in
that they express antigens in common with dendritic cells. As used herein, the term
“related” includes a cell that is derived from a common progenitor cell or cell lineage.

25 Ina preferred embodiment, binding of an antibody of the invention to a dendritic cell
inhibits the growth of dendritic cells. In another preferred embodiment, binding of an
antibody of the invention to dendritic cells mediates an effect on dendritic cell growth
and/or function by targeting molecules or cells with defined functions (e.g., tumor celis,
effector cells, microbial pathogens) to dendritic cells. In a further embodiment, binding

30 of an antibody of the invention to a dendritic cell results in internalization of the

antibody by the dendritic cell.



VH and VL regions can be further subdivided into regions of
hypervariability, termed conplenentarity determi ning regions (GFRMAR 2005
interspersed with regions that are nore 10 conserved, terned franework
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region; (iii) a Fd fragnent_ consisting of the VH and . (iv) a Fv
fragment c6APPRMEKATHY degeniping reiony ) iptergersedswvitly regiensthas farmpore

anti bo f . I t. : - 546) ,
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det er m ni nCDRg and {fotCBR}, arfangtd o adino-@thinos ghedrbexy-sbmilst e of the Fv
fragnment, VL and VH, are coded for by separate 30 genes, they can be
jormed.  UsHTMVRES AT PADRbIR2.BDEL B CDits e varableamBioree ¢ hem
to be made Rspdays AALSHPERLR dbntlA abibdindHMklinha Mer&&dm*@aﬁ SEliQAS THei 1 to
form nonoval ent “nol ecul es (known as single chain Fv (scFv); see e.g., Bird
et al. (1988hstentzreions oDIBE awibodi8629 Sndd@Td Wedindisg ofltheiginSioghnbalin to
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Wi t hi n t he anfl @héTirsk BéraperiEnb (W) 8O tHeNAssieal cotfpléfiedybtepdy. These anti body
fragnents are obtained using conventional techniques known to those with

skil'l in the artThetgmm {asigens gpoticn” 9f ge prithedy (Po¥imply [4fipody t he sane
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to include "an
ability to specifically bind to an antigen (e.g., an antigen on a dendritic cell). It has been

20 shown that the antigen-binding function of an antibody can be performed by fragments
of a full-length antibody. Examples of binding fragments encompassed within the term
"antigen-binding portion" of an antibody include (i) a Fab fragment, a monovalent
fragment consisting of the VL, VH, CL and CH1 domains; (ii) 2 F(ab"), fragment, a
bivalent fragment comprising two Fab fragments linked by a disulfide bridge at the

25 hinge region; (iii) a Fd fragment consisting of the VH and CH1 domains; (iv) a Fv
fragment consisting of the VL and VH domains of a single arm of an antibody, (v) a
dAb fragment (Ward ef al., (1989) Nature 341:544-546), which consists of a VH
domain; and (vi) an isolated complementarity determining region (CDR). Furthermore,
although the two domains of the Fv fragment, VL and VH, are coded for by separate

30 genes, they can be joined, using recombinant methods, by a synthetic linker that enables
them to be made as a single protein chain in which the VL and VH regions pair to form

monovalent molecules (known as single chain Fv (scFv); see e.g., Bird ef al. (1988)



peptide, or protein or peptide conplex, which has two different binding
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an Fc receptor on the surface of an effector cell, and (c) at |east one

ot her conpdéHghtantigaebindingpartion't ekan antibady.oRhessantibedy, fragments arecnbtained t ed

- to, bispecific, specifi,.c. tetras | f1C,:n8 ther multispecifi

nol ecul es \%ﬁlﬁngﬁogﬁ@ﬁlﬁlgglgg%@aq?eg%gwqgE}}qsggvéth s%ﬂ% ﬁg@%?ﬁ’ gﬂiﬁeglgaggleagmi tic
cel | antS geereemdiifot atifiy ih ¥eCHHnid matieral bacineict &ffbodiesor an antigen on a
- target cell (e.qg., a tunor cell). The term"bispecif c antibodies" further

20 includes di abdwitessn "ipepgsifin molegnle” by ntanded to iprlyde any pgerdng g bagraseinj n

whi ch the d ' .are._expr j | & bal vpept.i.de. chai n,
but Cusi ng Sepiis or Mol OF pER SR8l SRS it o RAIRERUEERCE 12! [
donai ns on vilieh Biadeo,cidhteract WetheRy ek@nple@) atdesdrittn@d]ngnd @) RAFE r¥debtdr on

conpl enentary domai ns of another_chain and creati né:l two_ antigen binding
sites (seet® ﬂl_r?acp.@fpmaﬁ‘gc,tozpqqll. eln gnother podwdimendca bispgoific molggulegefithe Usa 25
90: 64445448, j . . al- . 1121 : used
nor oi n. ¢ e B e PRe T affrer bifting SRSl Ne) Bl & crnabidk iy (of

anti body bideddmtyc éallogriafb) an artigen orFatayget dell (@t 4 nesortded).eThotgrmor anti gen

bi nding regions linked togethgr, at |east twy af. whi have different
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effector cell, or an antigen or epitope on a target cell, e.g., a tunor
cell. 0 7 ViwliogegecifigBienwisish didroTotiseract svithy forexample, (@radentuitianell , (b)

ant i body:', erein,. i.s intended to hncl.ude antjbodies havin
var abi 5 a il ERE O S sutiRod ARl Srih L s AP PREO PR etBtiS R i o
sequences. Adverdingignthenhventidh éeclades] b is nddithitaitoBigpedifit, Ubsperifid)o acid -
resi dues not encqded by human germ i ne innunoq{obulin sequences (e.qg.

15

mut at i ons iFFeBAcIEERNOhermwiispscéic mojesules xhidh ate direatgd Ao ssibsurfacei tro. or
D, SO < MR S ¢t N, 1 DA L b r > 10
, antigen on a target cell (e.g., a tumor cell). The term "bispecific antibodies" further
20  includes diabodies. Diabodies are bivalent, bispecific antibodies in which the VH and

VL domains are expressed on a single polypeptide chain, but using a linker that is too

short to allow for pairing between the two domains on the same chain, thereby forcing

the domains to pair with complementary domains of another chain and creating two

antigen binding sites (see e.g., Holliger, P., et al. (1993) Proc. Natl. Acad. Sci. USA
25 90:6444-6448; Poljak, R.J., et al. (1994) Structure 2:1121-1123).

As used herein, the term "heteroantibodies" refers to two or more antibodies,
antibody binding fragments (e.g., Fab), derivatives therefrom, or antigen binding regions
linked together, at least two of which have different specificities. These different
specificities include a binding specificity for a dendritic cell, and a binding specificity

30 for an Fc receptor on an effector cell, or an antigen or epitope on a target cell, e.g,, a

tumor cell.



whi ch CDR sequences derived fromthe germine of another nannalign ﬁpﬁgies,
such as a nouse, have been grafted onto human framework sequen@ HMART
ternms "nonocl onal antibody" or "nonoclonal antibody ‘conposition" as used
10 hereiwmOnessemsto a preparati on of anti body nol ecul es of PETW§IKISYHA ecul ar
conmposition. A nonoclonal antibody conposition displays a single binding
specificity and affinity for a particul-as-epitope. Accordingly, the term
"human nonocl onal anti body" refers to antibodies displaying a single

bi ndi ng speci fi %ﬁatem:--ﬁma@ﬁﬁwﬁyh,a&'lﬁeaﬂéreﬁenﬁhﬁéﬁued {ERICRAS afl§hodi&d from

human gernl i ne i mmunogl obulin sequences. In one enbodi nent, 1.5 the hunan
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anti body", as use I's intended to include d al'l human anti bodi es
t hat ar 5 prmpdomaer ste-speifenhutagenestieit witro os by atreatibyputationrit vivaht Howeess,

such as antibodieg isol ated. from an .ani.mal (e.q., nou t hat..i s.
transgenic Sﬁcmhﬁwwﬁﬂ%‘ﬁ BHEIATGALS “%’UQ%@#F@M”FE’%I‘?&%?%e%Bct ion 1,
bel ow) ; ant%ﬁ&ﬂim%g@re%&%ma RDn@ tHeSfe PR b 8 dnothie? DA AR §RERE, such

transfected into a host cell, antibodies isolated froma reconbi nant,
conbi nat or i &l a monsm have bdsogyaftédomde yhuman famevtookl sespieRSEspr epar ed, expressed,

t ed i sol ated b t.h £ hat i nval sphi i £ .h
| munogl obul i n oo WBReEEoR) ABEREP A man Bl by komBostion e
human anpi bpgeRSeftd ¥&a Yiphaitlbl oTaftibTyhaRtuleeaf Hhsle tesleatdst dohpBsitiofn A

germ i ne imunogl obulin sequences. In certain_enbodi nents, however, such

r econbi nant mohosiaralantibedyrasepasitionsdisplaxs e single binding spesifigityagd sénity fopa
when an ani -t eni A [y i "] LVO

Somt ¢ mut HageHar GRER Acitrdiflly WD SRR YA R adtiedy: teeptd D )
regi ons of wfbodesalidplnand a singldlifddmg speaifisiggwknhdave hatigbl®and édNaBO05 WO
01/ 85798 PCT/ USO1/ 15114 -15 while derived fro nd relateq to hu
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anti body” is Inrelation to the transgenic non-human organi sm
produci ng sabtaimed feomt kiadsgenihnan-heman awifral,e. 4. 07 Gansganic poenseshaving -ig an
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ani mal , andan immortalized cell.
The term "recombinant human antibody", as used herein, is intended to include

20  all human antibodies that are prepared, expressed, created or isolated by recombinant
means, such as antibodies isolated from an animal (e.g., a mouse) that is transgenic for
human immunoglobulin genes (described further in Section I, below); antibodies
expressed using a recombinant expression vector transfected into a host cell, antibodies
isolated from a recombinant, combinatorial human antibody library, or antibodies

25 prepared, expressed, created or isolated by any other means that involves splicing of
human immunoglobulin gene sequences to other DNA sequences. Such recombinant
human antibodies have variable and constant regions derived from human germline
immunoglobulin sequences. In certain embodiments, however, such recombinant
human antibodies are subjected to in vitro mutagenesis {or, when an animal transgenic

30 for human Ig sequences is used, in vivo somatic mutagenesis) and thus the amino acid

sequences of the VH and VL regions of the recombinant antibodies are sequences that,



generally froma species ot her than that of the transgenl C non- Hyrimg 23[]5
animal . As used herein, a "heterohybrid antibody" refers to an antibo
having a |light and heavy chains of different organi smal origins. For
exanpl e W@ A1/85798 body having a 10 human heavy chai n assoRrGEK/ESIIWISIH a
marine light chain is a heterohybrid anti body. Exanples of heterohybrid
anti bodi es i nclude chineric and humani zets anti bodi es, discussed supra. An
"isolated antibody", as used herein, is intended to refer to an antibody

which is sifikd durivedflovn éxﬂeremted)ﬁof}ﬂﬁn%f‘%e&ﬂ%ﬂé ¥H A VD Gedhddcs, 9hdy Adit | geni ¢

specificities (e.g., an 15 isolated antibody that specifically blnds to
dendritic @ehirallyerdst-within e hqm&mmﬂhﬁdmgwmhmmpqmuwesmtl ng cells (e.g.
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cross-reactivity to "other cells, e.g., cell types that express an antigen

that is ¥ elhaving anamine a@dgn@u@canr Ay ercodtrgoncisiciasid lscquemcced)rreSpmdlagver an
- isolated a be substantially fr.ee of other .cellular rial
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corrbl ned |n a we defi ned corrp05|t|on As used herein, the terns

"speci fic bindi nfys usedchereinercitetaseliybyidsntibedyor qu%t%&fsaﬂttb052$a'§ps@llfghti ty of

\F;\lﬂlt LEOdﬁl 2| sglsgg‘c’}lt &%aﬁoéfecﬁﬁg enm%rrgg'%g fs‘b‘gﬂ? ?E:Orf %r pié/%‘glaf]f@u rﬁdvgr%(tjl gen or

cell type, Hmmisheatrpchdiﬁ afdkia@ewith agRlrinetljghe cidih by Shdtehiybiid intitvely. ot her
antigens and cel | t Wi e each _antjibody of the |nvent|on bi nds

speci fi cal |5xamples quﬁhﬂb&ﬁ@éﬁbﬁéﬁsm 4?;5%‘“(‘%“%3“ lj!#f@%‘@ﬁ% bogdigs, surface
of a dendrl&lg&sg&“u% specific anti bodies of the invention, in certain 30
enbodi ments, may ex Bit some cross-reactivi ty with other APCs. |n other
enbodi nent s, t heAspsolatddeantibbdypds esedriiessn, io mtyndedith rafenthr art eintibody diich

wPrea ﬁa‘?astt@rﬁﬂh@%ﬁ%??wﬁﬁs sbiodie hetimeBertean tepie epaeiaies ke £ an 10|

predet eg4r ri@éha&atdnﬂsauyf\thmaﬂ&mm BinldY td a@{dnlua calls éxﬁﬁ%latéd‘ﬁy&l%hdjd&h%ﬁt er
than its affinity for nlngtoanonmc{)em i c antigen

casei n) ot hatigen presemtingmeld &g+ roneeytesand masrophagss)k pord i f,ubétemaalbgfrmﬂ gen.
The P eSS o ASHONAEL AR A AETGcn i sen L APEREY ¢
"an ant i bodantiboide fthdo spniﬁi&ﬂgdﬂﬂdsﬁaIaldﬁnﬂxﬁtlcaéelhrmhy,gmv\rever have cross-reactivity to
other cells, e.g., cell types that express an antigen that is related to the cognate antigen
20 on adendritic cell. Moreover, an isolated antibody may be substantiaily free of other
cellular material and/or chemicals. In one embodiment of the invention, a combination
of “isolated” monoclonal antibodies having different specificities are combined in a well
defined composition.
As used herein, the terms “specific binding™ and "specifically binds to" refers to
25  specificity of antibody binding to a predetermined antigen or cell type. An antibody
which “binds specifically t0”, or is “specific for” a particular antigen or cell type, binds
to the antigen or cell type with selectivity over other antigens and cell types. While each
antibody of the invention binds specifically to a particular target epitope (e.g., present on
the surface of a dendritic cell}, specific antibodies of the invention, in certain
30 embodiments, may exhibit some cross-reactivity with other APCs. In other
embodiments, the specific antibodies react only with dendritic cells. Typically, the
antibody binds with an affinity of at least about 1 x 10’ M, and binds to the



As used herein, the term"high affinity" for an |1 gG anti body ref@M?ﬂ'ﬁ\
binding affinity of at |east about 107M'1, preferat?Iy at | east ab

|09M 1, nore preferably 'at |east about 10 Ow1,10"M', 1012Ma or greater,
€e.g., UWOOLSEISM' or greater. However, "high affinity" RCHUSHESPAn vary
for other antibody isotypes. For exanple, "high 10 affinity" binding for an
IgMisotype refers to a binding affinitygf at |east about 1 x 107M 1. The
term "Kassoc", as used herein, is intended to refer to the association
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| sotype'’S r eaesaitody tWitich bially Bpedifidaliy So ah ahgeny. chain that is produced when
no isotype switching has taken place; the CH gene encoding the nonsw tched -

rigrhighriipityeter 48 4G apehedt rlaniors bindinge
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cl assi cal or Ssical T sot pre SW
occurs by ieeostiunaoisr, A8 eve noSMihocdreitey @lgv,apadl0'éset oxgreatani Hawever,
sequence region in the transgene. Non- cl assical isotype sw.tching may
occur by, fg%ghéf@ﬁﬁf e‘?m%ﬁﬁ%déﬂsfoﬁ%ﬁﬁ‘itmwéﬁ?mét{ﬁ@gﬁ’f .nhtg nd human
L (S aSﬁPC'a?ﬁ&E&”qﬁﬁ(ﬁhg?&) IgM %B@E‘rﬁﬁr%%‘ﬁhﬁﬁéhﬁ% - St 16 abgutEghani sns,
such as I ntertransgen anagil/ r i ntérchronosomal Teconbinati on, anong
others, mayl0@ur and effectuate isotype switching. 30 As used herein, the

term"sw tch seqyence"  refefs to ose DNA s nces ., r,esponsi.ble for
switch recombin e&ﬁl?ﬂ&smﬂ%&@ﬂ%ﬂé%‘&%ﬁ%@%? o 54 %%matwﬁogﬁtam
region, W ldf aRfarRtuldrianBhodyuRstigefdferRtioh.he construct region to be deleted
during the switch 0 7 MAR 2005 WO 01/ 85798 PCTI USQ1/15114 -17,

recombi nati on. THee teami"Kek', @6 twegst erein; isghtgnded tojrefsetopdie dassaciplien eS8t uct
regi on b del et e he.rep t constant region (e.g., vy, E
etc.). fAﬁ tﬁ@rpﬂ@ﬁaﬁ%ngggﬁ'ﬁ%é%lb%?a%\?\iﬁg‘re reconbi nati on al ways occurs, the
final gene sequeAseseditereihyBiatapd wefetd tolike mitéebide ickst €. §.¢ Dyl ohdg@ld st tsuct .

encoded by heavy chain constant region genes.

As used herein, "isotype switching” refers to the phenomenon by which the

class, or isotype, of an antibody changes from one Ig class to one of the other Ig classes.

20 As used herein, "nonswitched isotype" refers to the isotypic class of heavy chain
that is produced when no isotype switching has taken place; the CH gene encoding the
nonswitched isotype is typically the first CH gene immediately downstream from the
functionally rearranged VDJ gene. Isotype switching has been classified as classical or
non-classical isotype switching. Classical isotype switching occurs by recombination

25 events which involve at least one switch sequence region in the transgene. Non-
classical isotype switching may occur by, for example, homologous recombination
between human o, and human 3, (3-associated deletion). Alternative non-classical
switching mechanisms, such as intertransgene and/or interchromosomal récombination,
among others, may occur and effectuate isotype switching.

30 As used herein, the term “switch sequence" refers to those DNA sequences
responsible for switch recombination. A "switch donor" sequence, typically a p switch

region, will be §' (i.e., upstream) of the construct region to be deleted during the switch



5 As used herein, "glycosylation pattern” is defined as the pat{tEMap ?ffﬂﬁ
carbohydrate wunits that are covalently attached to a protein, nore
specifically to an i nmunogl obulin protein. A glycosylation pattern of a
het er ol @ oE83M8 | body can be characterized as bei ng substGmusalisydsi m | ar
to glycosylation patterns which occur naturally on anti bodies produced by
the species of the nonhuman transgenic api.mal, when one of ordinary skill
10 in the art would recogni ze the glycosylation pattern of the heterol ogous

anti body a I sim l.ar Id. 3181 I lLatjon.i he
speci es of ﬁatcﬁgl%ﬁﬂc}%ﬁﬁorm ¢ ?ngcr?gﬁcg%\ﬁt(??gfﬁglﬁgﬁ%[lﬁjgn%e?%ee?’h%g g%%sﬁggpeﬁo&%o&% ch
the CH gengéleRfl dnliehd fepRE&ARAR dORSENt ﬂgfoh\(é:g.-, 1,1 @td BT AR (Head 18md! Spicifie GiHE M i ng”
as used herein as applied to an object refers to the 15 fact that an

obj ect canwhere reoerdbinatiorealwags ofwnrs,dhafindl genasquuiengeapil] typicaly pot Ysucl eot i de
. sequence th I n_an, organi sm (including viruses) that can be

at.. | r.esent
i sol at ed fp%ﬁ’?f%gblggﬁ%@el"ﬂnw&re and whi ch has not been intentionally

modi fi ed by man AgusbdBereD 0519ty YatidnSpafterint idditrc@GS e patdm JHrbsiydrate
- "rearranged" as used herein"feférs to a configuration of a heavy chain 20

or |ight chaitshthahenscovdleisly attached tesa piotaimimorg specificatinto ansimpogioglabuéid

I mredi at el adj acent to.a D-J or S nt in onfo I on _encodi n
cssent | ai | ol AL eRreb RSB RatoR i orpey M ogRres bR e aRG

i mmunogl obpkin sﬁBﬂ&t{a‘ﬂ?%ﬁnﬁﬁ% Bydodfatibd pRErMNWhiC TBA ditallP ol 8htbdd& DNA;
a rearranged [ocus will have at 1east one reconbj ned heptaner/ nonaner

honol ogy elPegdvred by thempecieseithe pankumangrsgenie aniad, whemeneofirdipansskibn”  as

used herei n_ LN r £ v/ r r onf i i.on
whor ei G na YR ENEHE T Denk® P dhRERRER 5B RO AR ORI RS SN & s
to a D or Dbehggnemisimildiao k£idPattetncdiglpcoaglationi the shies aftheis@thunemei n, i s
i ntended to include DNA nol ecul es and RNA nol ecul es. A nucleic acid

mol ecul e niRpOERSDLS Fpamal than to e gperies pm yvhith e L gaprspt thetrapsgene e v i s
doubl e- st r@@ﬁ%h_DNA. The term"isol ated nucleic acid nol ecule", as used
herein in reference to nucleic acids encoding antibodies or antibody
portions (e.qg., Nig tervh 'maBRERY-octaring’ acused herein A4 pRied To Whobhet186ik98to the

O A B L0 Lok e P
anti body pQeiuedte #abisigréRnOin At dIQaniBMIRAdiIEeVinsRBACRS RSN From a -
anti bodi es or antibody portions that bind cells other than dendritic
source in nature and which has not been intentionally modified by man in the laberatory
1s naturally-occurring.
The term "rearranged" as used herein refers to a configuration of a heavy chain
20  or light chain immunoglobuiin locus wherein a V segment is positioned immediately
adjacent to a D-J or J segment in a conformation encoding essentially a complete VH or
VL domain, respectively. A rearranged immunoglobulin gene locus can be identified by
comparison to germline DNA; a rearranged locus will have at least one recombined
heptamer/nonamer homology element.
25 The term “unrearranged" or "germline configuration" as used herein in reference
to a V segment refers to the configuration wherein the V segment is not recombined so
as to be immediately adjacent to a D or J segment.
The term "nucleic acid molecule”, as used herein, is intended to include DNA
molecules and RNA molecules. A nucleic acid molecule may be single-stranded or
30 double-stranded, but preferably is double-stranded DNA.

The term "isolated nucleic acid molecule", as used herein in reference to nucleic

acids encoding antibodies or antibody portions (e.g., VH, VL, CDR3) that bind to



cells, which other sequences may naturally flank the nucleic acid in human
genomi ¢ 5 DNA. For nuclejic acids, the term"substantjal homol ody] MAhaltat es
that two nucleic acids, or desi ghat ed sequences thereof, when optimally

al i gned wod18s1T98ared, are identical, with appropriate nuBCEMSIUESIL4

I nsertions or deletions, in at |east about 80% of the nucleotides, usually
at | east about 90%to 95% and nore prefggably at |east about 98% 10 to
99.5% of the nucleotides. Alternatively, substantial honol ogy exists when
the segne B vhridi ze [ | Ve e ' Ltions, to

t he conpl e%ﬁ?ﬁ\% Le hg S #l‘g?\ddg}?‘ﬁeé t%%bggel%ic a?ﬁ?!@eéﬁyﬁ%nﬁ? \?\lgblégtg%ences

i s a functisequeplced fivo aftibodyde ahiibedy patbn hefeeesdTatd naylebtiée sequences
(i.e., %honology = # of identical 15 positions/total # of positjons. x
100), t aki sgavences encedingrantinadias ahantibefy papipns thag bindecells ether thagrdepdiitic gap,
whi ch need ] I ' ' . ces.
The conpar i%gﬁt{g@cgégh%g%@gn%%dn %ﬁ%@lxﬁ%%&%@% %éelﬁ?n %%glﬁ?g y gt ween
two sequen@edAcan be acconplished using a mathematical algorithm as
described in the non-limting exanples below. 20 The percent identjty

bet ween two nucl Eepgleicecids thetsrma apustantiat kamelagyl' indicatps that &vesapclpicogr am

e it U B T S
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or am no aci sequences can al so determnined using the orit 0 :
Meyers and Wclagtidee psyally atdeast aboungpye oSk @pd ,m%g ﬁqrﬁgb%éé@fs kot 8ﬁ%has
been i ngpr pgroat | : | 18t Bl iRAML20
wor ght ool B8 Pk il Bt bkl Wiy ot BB HEN 4
| n addi t i onsegtieatspeilldetridiztemtet seldtivebgbridinaticandionditamns do thecpmplemsntodn be
determ ned usin he Needl eman and Winsch (J. Mdl. Biol. (48):444- 453
(1970)) al EEHRRT-whi ch has been i ncorporated into the GAP programin the
GG 30 sof tware PREkadent(AMALY BOReR twh bédqlientdika FedttioAIDf thefinfteer @f t her a
Bl ossum 62 matrix or a PAM50 matrix, and a gap weight of 16, 14, 12, 10,
8, 6, or 4 identicel pesigoms shareghy thefsequenges (3¢., % hamoloey & # of Memrgl 2005 WO
or esont 1F nvERTaN Sah? PpenlieiS O bEUERE £oB0R RLGHELS FREERS, | 2°
sear ch agai kagthuflEatle gan tvwidsasedito befimtfodtcadrfire&ptimal alignment of the two :

sequences. The comparison of sequences and deternination of percent identity between

two sequences can be accomplished using a mathematical algorithm, as described in the
non-limiting examples below.

20 The percent identity between two nucleotide sequences can be determined using
the GAP program in the GCG software package (available at http://www.gcg.com),
using a NWSgapdna. CMP matrix and a gap weight of 40, 50, 60, 70, or 80 and a length
weight of 1,2, 3, 4, 5, or 6. The percent identity between two nucleotide or amino acid
sequences can also determined using the algorithm of E. Meyers and W. Miller

25 (Comput. Appl. Biosci., 4:11-17 (1988)) which has been incorporated into the ALIGN
program (version 2.0), using a PAMI120 weight residue table, a gap length penalty of 12
and a gap penalty of 4. In addition, the percent identity between two amino acid
sequences can be determined using the Needleman and Wunsch (J. Mol. Biol. (48).444-
453 (1970)) algorithm which has been incorporated into the GAP program in the GCG

30 software package (available at http://www.gcg.com), using either a Blossum 62 matrix
* or a PAM?250 matrix, and a gap weight of 16, 14,12, 10, 8, 6, or 4 and a length weig}_lt
of1,2,3,4,5, or6.



identify rel ated sequences. Such searches can be perforned usi ng t he NBLAST
and XBLAST programs (version 2.0) of Altschul, et al. (1990) 07N#R 208 ol .
215: 403-10. 5 BLAST nucl eoti de searches can be perforned wi th the NBLAST
programw@eusss9s- 100, wordlength = 12 to obtai n nucl eot i&/88jsdes

honol ogous to the nucleic acid nolecules of the invention. BLAST protein
searches can be perforned wth the XBLASL program score = 50, wordl ength
= 3 to obtain am no acid sequences honol ogous to the protein nol ecul es of

L L BT ARl AL o O s

Nucl ei ¢ Ac Uﬁal dg f"qulaé(s’éil)té%BQyﬁé@n A/h\ﬁmhﬁgajnszpwlgxclila%&and, foa preraple BLAST
progranms, the default paraneters of the respective progr XBLAST
- and NBLAST)deatify rsdatedsgequenses. ﬁvefpsqafm/cm P M%&&MC aci ds
- may be pre t I r 15

pur| fied o?&{si‘u s?g)l%%rﬁf E‘%Hlén 2702 éﬂul 3?9903'] MIa,BiBP %%Q!Mg'r

pure acrd |so
'render éd BIIAST ﬁﬁﬂle(&idewemh& cah%terpepfmnéd emihamMBﬂ_prﬂ” ptdpeam cseblelt 200,
< conmponents or _other _contaminants, e.g., other cellular nuclelc cids or

proteins, Mprdengtha 1 obiain guelsotide seanerpes Jomplogornta hpgueleicaCifent . csc1
bandi ng, c ot hers

wel | knovvn?ljll nwﬁ%%%fﬁ%% ?Oq‘llgymﬁﬁggttﬁ ?émgtﬁhxacpé‘é %J; %ﬁr@%{i%@qgr otocols in
Mol ecul ar BIBILASY prégraanssoRtis 505 tvorderptil =\ th eptdin tmirscacd s@pedas  Yor k
(1987). Th | ei c I d conposj tions_of .the.pr nvent i, o V\:hl| often
in a nativ on@g‘?:ﬁ?é’ 'S’Gé’i‘?}éﬁ?tm? F“]ﬁf)ﬁf&‘leéﬂvernﬁg?r 89&’8’:‘1“ garped 2 gﬁ’ﬂimﬂ‘fé i ke),
from eifgherof 55eS, G&Y) eH‘BﬂA'S'F%aﬂTBy utdzellés AERSibell HE ARSEM Bt al.,
accardance w st ndard tec niques to provide 25 gene sequences. For

codi ng seq l!ié?&?és\fudduedezdmﬁeat%b}@ 338833482 ¢ é’ﬂlenaﬁﬂﬁmgaﬁlﬂs sodteapped as

or i ved 1 VAT PRErghosnt Qo A HERart U e Ak e pri Pl R LA Tonces

descri bed aﬁ@'NBIDASTFc&GMH@@@' SE@HH]GVW\@ncEiQHmMHgOdeI cates that a
sequence Is identical or  nodified from another sequence). 30 The term

‘operatively |inkeednclsic agidemay by presariaswhole ¢ellselctrll yS#e45 i gpprtially
mol ecul g5 fﬂu? fie ?%?E‘;‘&%lt‘w%gﬁ%?ﬁﬁg ;BAES) E'a&ﬁ FisdlBeliN Bl "leRGeredange of

activity o one ece by the activity or state of
t he ot her mbsantizly phrelushe purdfeiddaway ﬂﬁorﬁ olieRcalD@ &r aNBn e85 09 8ther

PCTIUSO /15114, 20, oper ol v kect uhen. I 15 Rl a5 daddifunfiyied | ona
including alkaline/SDS treatment, CsCl banding, column chromatography, agarose gel
electrophoresis and others well known in the art. See, F. Ausubel, et al,, ed. Current

20  Protocols in Molecular Biology, Greene Publishing and Wiley Interscience, New York
(1987).

The nucleic acid compositions of the present invention, while often in a native

sequence {except for modified restriction sites and the like), from either cDNA, genomic
or mixtures may be mutated, thereof in accordance with standard techniques to provide

25 gene sequences. For coding sequences, these mutations, may affect amino acid
sequence as desired. In particular, DNA sequences substantially homologous to or
derived from native V, D, J, constant, switches and other such sequences described
herein are contemplated (where "derived” indicates that a sequence is identical or
modified from another sequence).

30 The term “operatively linked” or “operably linked” is intended to mean that
molecules are functionally coupled to each other in that the change of activity or state of

one molecule is affected by the activity or state of the other molecule. A nucleic acid is



acid sequence. For instance, a pronoter or enhancer is operably linked to a
coding sequence if it affects the transcription of the sequenceD?W@RQg
respect to transcription regulatory sequences, operably |inked neans t at
t he DNAwogussmes being |inked are 5 contiguous and, wherpCTasesEaIy to
join two protein coding regions, contiguous and in reading frame. For

swi tch sequences, operably |inked indicaﬁfs that the sequences are capable
of effecting switch reconbination. Typically, two polypeptldes that are

“ector” | aQERNRIRAER Bhell Y pLARRY phnshRi o RERHE RISt R E o

10 capabl easd seq@diRBOFbt Mgtadbe a2 bmbtes b kfhan6erds bPerdblyCinke thasoMiggn
| i nked. One type of vector is a "plasmd", which refers to a circular

doubl e st r apRysaCcONA! aifests thatesnsgrinsion o sequense. (ith sespeasrie dranweyiptien .
| d. A f | wh ) .
sedmts rghbger! Bfghle TR AT HER Bl SRR 18,

of aut osomeustig@isiabdl whdte nBcedsd19 3 jdi® o bRjtéin \bbiiaR rédieNs, 2bftiguk abd ﬂpluced
(e.g., bacterjal vectors having a bacterial origin of repllcatlon and

epi somal  Aeading framey Fer owvigh sequprges \m@rahlrsh(:leedgndlcnt@ﬁﬂ@qmﬂmmuemm| i an

Yﬁﬂ S(rjagzt [ 0%9 ? jflﬁé&l%ggtﬁtggl %;[O%lb {Oﬂgr Bycaﬁ%/t’r e 3 g‘[dg%j afong with the

host genonepefdblelinied, arseds\tmmlmmt:nﬁdahﬁd@hcpap@dﬂ%rﬁfs directing the
expression of genes to which they are operatively |inked. Such vectors are
20 referred to hgteéFﬂnageotQYecWFﬁaﬁﬂelbeWé@é%W spé to agrucleis acid mglspule

"expregg on, ng&ﬁﬁs;ponl &%ﬁ&tghmﬁw‘#@gbﬂ% UL pééq Rt 'd)ﬂettﬁpé B

r econbi nant tec que are often int rmo asm ds
present speector tsd I’;ﬂasmldb,lwlsinhdéfeartd a cmeulanddiub’mytrdjﬁedﬁdf\ loog mta whitheabl y

as the plasm.d.is nost commo m of vector._ However, the
i nventi (F;n |ag‘d1 'rﬂ“@"n’égﬁ‘ FETE ‘B@ég%{}& e@t ﬁé‘PtthWﬁ’E ° f’e‘ﬁﬁb’rsé’s‘élt Ned®¥et or s,
such as Vi rleréia MBRIGBEEDNG: $bgmentithhFBd hgﬁccﬁﬁ{t@ﬁ{e'\)heal LBhSRY] CHRES,

adenovi ruses and adeno-associated viruses), which serve eqU|vaIent
functi ons. VERrs memapalé@gﬁmtﬁmomphwm in @ bostgiehphtp whigk theyalrd¢ ") | as

used heyei Len er,to a econhi nan

oxor esaion WbfusetR6.8 BEdehal VBB nd ol Bt Sl RSB S AR ucn
terms are imiAnmkédn t/ectmej et ve@disy(e gQ noh@pROrphfdainGhal & vedlir§@an 6el | but
to the progeny of such a cell. Because certain nupdifications _nmay oQccur

succeedi ng ‘gEBEHed mon thegsaoms ofpirahcehnpapiRiFPdycien e Simkast esll. phd theeshy es
0 7 MAR 20Qp, réplicaté@a%(g&ﬁﬁ?ﬂlem{ é&gﬁfe.l%aéover,zéertam vectors are capable of

directing the expression of genes to which they are operatively linked. Such vectors are

20 referred to herein as "recombinant expression vectors" {or simply, "expression vectors").
In general, expression vectors of utility in recombinant DNA techniques are often in the
form of plasmids. In the present specification, "plasmid” and "vector” may be used
interchangeably as the plasmid is the most commonly used form of vector. However,
the invention is intended to include such other forms of expression vectors, such as viral

25 vectors (e.g., replication defective retroviruses, adenoviruses and adeno-associated
viruses), which serve equivalent functions.

The term "recombinant host cell" (or simply "host cell"), as used herein, is
intended to refer to a cell into which a recombinant expression vector has been
introduced. It should be understood that such terms are intended to refer not only to the

30 particular subject cell but to the progeny of such a cell. Because certain modifications

may occur in succeeding generations due to either mutation or environmental influences,



such progeny may not, in fact, be identical to the parent cell, but are
still included within the scope of the term"host cell" as use8 /ndkRellBh
Vari ous aspects of the i nvention are described in further detail in the
fol | owi W 0E8fIg%ctions. 5 1. Production of Human Anti bodiP€/¥¥1DEMdritic
Cells While particularly preferred nmethods of generating human nonocl onal
anti bodi es (mAbs) of the invention are .dgscribed in detail herein, a
vari ety of other techniques, including conventional nonoclonal antibody
met hodol og . n : [ 1] ' WSt of
Kohl er and%h%ﬁlrg?%ﬁngf}ﬁ?g{lﬁ? gla%gté %Q}l%égﬁ(e%lﬁgﬁ éa?ﬂg)gbg’alﬁitégé %thgggﬁglg?hough
somat i ¢ cethe soype oftthe sdrinothoptr cedl demeed kareinpr ef erred, ot her techni ques for
produci ng nmonocl onal anti bo can be enpl.oyed e.qg.,,viral. or, o eni c
transformation %@“’Fﬁ?ﬁﬁ%@g m’wnpqr}gfiﬁ%gﬁde i Fr@‘i}%‘llg‘rwtpf’g&ﬁ’gp@%ari ng
- hybri domas glise, tpﬂlsyruri ne system 15 Hybridoma production in murine systens
Is a well-established procedure. |munization protocols and techni ques for
i solati 6n of i mruni zed spl enocytes for fusion are well known in the art.
- Fusi on parﬁ(nrs . 0. i ne nyel o ceé{[sc)caﬁd fusion procedures are
al so wel | pp ot Hpman Antibodies 10, DERGMUC . eh5n nonocl onal ant i bodi es
directed agai nstyiil feficihdy Pr&&&é@m@ﬂ%dgﬁﬂgéxﬁ%ﬁégwﬁh%ﬁéﬁ&ﬁﬂﬁﬂ' c mce
carrying parts of the human’ I mmune systemrather than the nouse system
These t r ansy@hidiesiovhs) oé fherineehtion dre describedin depiMiyeingh yeriety ofiotien a hunan

i mmunogl obuyl i n. gene_m ni | oci_that .encodes .unnrearranged.humn hea and
) and o1 iR e RS ap Rash Tt B8y RIRGRICHTEE, BE Aoty
nutati as fshaktié Bélphibfﬁﬁ@u'bh@ecﬂﬁﬂg.ﬁ&ﬁ@tﬁﬂer&ﬂd MilstéihdNak©236: 265 (19msher g, N.
et al. (1994) Nature 368(6474): 856-859). Accordingly, the m ce exhibit
reduced expisesanba usgd. ndlibenghgomatic,cell ybridigatioagyesrsiuresare pietfiredadtheh, t he
I ntroduced ' ' er 9o, I.L.ching
and sommt 1 A e B BRARME sabARIoR1 Apltood, RRISUERINR, BOvED B8 Spcichf
(Lonberg, Mansforrahtion df®mplsutpted; reviewed in Lonberg, N (1994) Handbook
of Experinmental _Pharnacol ogy 3113:49-1_101; 30 Lonberg, N. and Huszar, D.
(1995) Intern. .pr{’}%ﬁﬁﬁ 8 vgstem{igr piggatng hyhrigo ﬁ%,m‘“ﬁesﬁﬁﬁmmnbgrg,
N. (1995 ggnyiﬁrﬁlugu\é-prgﬁﬁﬁon%in&ﬁﬂ3sg§@m§@ wcﬂlaﬁtaeﬁ?ﬂamﬁ(tﬁééaﬁrepf HuMab nice

Is describ etall Section Il below and in Taylor, L. et al. (1992) J O

7 MAR 2005 Immunization protocols and techniques for isolation of immunized splenocytes for

fusion are well known in the art. Fusion partners {e.g., murine myeloma cells) and
fusion procedures are also well known.
In a preferred embodiment, human monoclonal antibodies directed against

20  dendritic cells are generated using transgenic mice carrying parts of the human immune
system rather than the mouse system. These transgenic mice, referred to herein as
“HuMADb” mice, contain a human immunoglobulin gene miniloci that encodes
unrearranged human heavy (i and y) and x light chain immunogiobulin sequences,
together with targeted mutations that inactivate the endogenous p and « chain loci

25 (Lonberg, N. et al. (1994) Nature 368(6474): 856-859). Accordingly, the mice exhibit
reduced expression of mouse IgM or x, and in response to immunization, the introduced
human heavy and light chain transgenes undergo class switching and somatic mutation
to generate high affinity human IgGx monoclonal (Lonberg, N. et al. (1994), supra;
reviewed in Lonberg, N. (1994) Handbook of Experimental Pharmacology 113:49-101;

30 Lonberg, N. and Huszar, D. (1995) Intern. Rev. Immunol. Vol. 13: 65-93, and Harding,
F. and Lonberg, N. (1995) Ann. N.Y. Acad. Sci 764:536-546). The preparation of
HuMab mice is described in detail Section II below and in Taylor, L. ef al. (1992)



WO 01/ 85798 PCTI USOL/ 15114 -22 Nucl ei c Aci ds Research 20: 6287-6295; Chen,
J. et al. (1993) Internatlonal | mmunol ogy 5: 647- 656 Tuai | I MAR 2606 -
(1993) Proc. Natl. Acad.! Sci USA 90: 3720-3724; Choi et al. (1993) Nature
Geneti cwaongsnegd 23; Chen, J. et al. (1993) EMBO J. 12: 82RCBESOUTRIH | | on et
al. (1994) J Inmmunol. 152:2912-2920; Lonberg et al., (1994) Nature 5
368(6474): 856-859; Lonberg, N (1994) Handbook of Experi nent al

Phar macol ogy 113:49-101; Taylor, L. et al. (1994) International |nmunol ogy

6: 579-591 . D (1 . .
13: 65-93: Nukf}&bﬁ&% ﬁl\&ea’%n %’}“8?95’ che ’1%3’3‘" (1898} et 'é%‘g;.u’@c;’f’i" 0
764: 536- 546; 6§i- sﬂwmunca otedl. (al993)(£r9;96yammesaimmsanwyzzn,zl:hosésaml
1 SO e T SRR Ao LB ol
5, 625, 126: 5

5. 874, 299 Tg'ﬁ“gl%ﬁf}%’%l% égg ”(?’?9""1 L%%%%ngggiﬁgﬂmg%ﬁ gt &ﬁ%ﬁﬁ‘;&e

| nt er natsi 0BE8(6ATAS. SSE’GSISQnLoﬁkb.rg, N, (5954)8ﬂc7ndb005ufﬂrperﬁ:&emﬁzl Pharmueslogs i onal

Publ i cati on_Nos.. WO _98/24884, published on ne 1 V\D 94/ 2558
publ i shed N&$4 1Ieyl%§r94ta(/\bl%%4ﬂfztzwﬂ6ﬁ% w@fiéﬁg

92/ 22645, d / &

1992, the H ogﬁf le)DﬁQ)?ﬁ?ﬁte gm%%ug}ég\ﬁ%r%%%%ﬁé%ﬁlg{%gmgy re%gf ence

in their é\ht(w%)z}rml\/hfb}{umdns‘mamndﬁé-m H"mhvgﬂdﬁlaaﬁtezlf(dt)mj)ﬂwm nonocl onal
ant i bodi es ritjc || HuMab m e nized wth urified
or enri chefﬁ ffF&gﬁ’? io‘h Sgg géinﬁﬁclcf’f‘@nf,séﬁ l O?é‘a“%b ’Ef"é’éf lnwpfﬂf(s‘??ﬂg%’p N et
al . (199%) Matece nsﬁl%(r%ﬁeaty SREUARS, LFS Stk tlosl 544,804 5 46508,  Nat ur e

Bi ot echnol ogy 14: 845-851 and WO 98/ 24884. Preferably, the mce wll be

6-16 weeksS,@5, Bife 51638208, 789,650; 5E?ﬂlh?két&ﬁisﬂlﬁsiéﬂlégadﬁpﬁéﬁ39%umdf|ed or

enriched 2 i,o f den I 1- mJd|li,0 an be used
Co e 2 . PIGERAL 3h1s8 R ofberd SRE Ry, Sod Gritthoty 1eerinoph 0TS P 6

| mruni zat | @1$45,807@ Surddilel bi. SEhtéthateital Bhliitatifr Bloar WO 98)’2@884;1 auidted encel | s
do not result in antibodies, mce can also be imunized wth a dendritic

cel | lysat dupd!pr B8 WO (25685 cabbisacdNovemhsr 40i 1994 W38, mhlisherhr i ous
ant i gengs hagnshawy g3hWOngF§?%mlgﬂi%€edzl?%%%%?%§ 1998 EWE 9DRAY] H&?ﬁ)hmﬁn

initially imunized intra antigen’in’co
Freund' s adylenchnit9, 1994, tiwdisklbsures af all of wisich aeecher¢ety movmporated borefereuge iho a
total of 6) with_antigen in inconplete Freund' s adjuvant. The i mmune

response 0 FEERI®o0s5

HuMab Immunizations

20 To generate fully human monoclonal antibodies to dendritic cells, HuMab mice
can be immunized with a purified or enriched preparation of dendritic cells, as described
by Lonberg, N. et al. (1994) Nature 368(6474): 856-859; Fishwild, D. er al. (1996)
Nature Biotechnology 14: 845-851 and WO 98/24884. Preferably, the mice will be 6-16
weeks of age upon the first immunization. For example, a purified or enriched

25 preparation of dendritic cells (1-10 million cells) can be used to immunize the HuMab
mice intraperitoneally. In the event that immunizations using a purified or enriched
preparation of dendritic cells do not result in antibodies, mice can also be immunized
with a dendritic cell lysate to promote immune responses.

Cumulative experience with various antigens has shown that the HuMAb

30 transgenic mice respond best when initially immunized intraperitoneally (IP) with

antigen in complete Freund's adjuvant, followed by every other week IP immunizations

(up to a total of 6) with antigen in incomplete Freund's adjuvant. The immune response



WD 01/ 85798 PCTI USOL115114 -23 can be nonitored over the course of the

I mruni zation protocol with plasm sanples being obtained by ret roWWﬂR‘#{lﬂS
bl eeds. The pl asna can be screened, for exanpl e by ELISA or flow cytometry
(as deswo pgb7iel ow), and mice with sufficient titers of pamisoldandritic
cell human i munogl obulin can be used for fusions. Mce can be boosted 5
intravenously with antigen 3 days beforessacrifice and renoval of the
spleen. It is expected that 2-3 fusions for each antigen nay need to be

ot al of i PGPS Ay e coRiRe of RGO Sii=ten £ 8k ) A HEDEIN: B B pbc
10 Gener at bélﬂ% gBtaﬁiéGfHﬂ@ﬁ@&bﬁﬁpﬁléS&d? OTHe\YIRa\RA YR sereBhe T8 dxafpRSbyE O

Dendritic Cel The rouse spl enocytes can be isolated and fused Wi th PEG
to a nmouseERMA onflovedytorhétne (dsadescnbaddielovt)aamtbmiteprith sfficient titexs ofesti t i ng

hybri domas ;arge. t hen.screened fo he productiop of ant.igen-specifi,c

ot bod esdenEitedEL N TErmgo ot b bR el foh B B ERRLS sty  os
from i mpunigQdeidsl RitR htised Uy OnFoRiskdriTideRad RN 0P iheRBiER. 195 AY8. 653
nonsecreting nouse nyel oma cel | s (ATCC, CRL 1580) with 50% PEG Cells are

pl ated at exyected thait22B yusdons fopSadn ahtigen vt nesdtiobe poformad. [Heseral miagl wiblhed
by a two ek incubation in.selective nedi cqnt ai ni la fetal Cone
Sbr im " 16obe GO r PROABUESTLf & KBOR Gy ¢ BUH ek HARates Bei o 1

MM Lr - gl ut gigyeandHOM 2 SPHUEAPYE YAhRzedM™ HEPES, 0.055 nM

2- mer capt oet hanol, 50 units/m penicillin, 20 50 ng/nl streptonycin, 50
nmg/ M gentamycin and 1X HAT (Sigma; the HAT is added , 24 hours after the

f usi on At er two s.,, cel | re cultur i n, medj i n which,the Tis

Fopl ac8l wiererdrion ol E o e fictn s HovpfalRli ot FEREPATAE GrlY,

anti- dendritic TRlrhod¥eRpkhéAks t4beiB6lated @ Ristd OHhTEG Q& o RRelof

hybri doma growh occurs, nmediumis observed usuall éwgfter 10- 14 da‘i/*so.r The
S

anti body sé&el Epg bgsedmipay standendeprotacelsy dpe sasulingdypdderaas argshe scegsge till
positive f - | | = L hiG. ce %Hg" ' g@@ an be
subcl oned grge é]régg&({n%%cagﬁ%ﬁ PR ?%\%ﬁﬂogllcﬁ'anon. #ég{s]]%eb é gs C Sg)?llseg f’ar e
t hen cul t uspldniclysiphoeytéofrgrariamintzaimice asnfased © aie-sbeh thdxenybdrof PBXSBe -
culture nmediumfor characterization. O R 20 / 85798
BCT) USOE] 1 SRS aprasiap s BPRsaEyBlpmsrcell E@Tﬁé: ORL 38h R 0% BRG) Cells
ANt i bodi es o}, RAGk LbibxinRitdls 2 16NE B b6ttdrR Fnibldlitr Plate)] follWBbyR ARG | Onal
dendritic ceﬁ) ant | b%lgﬁa)és o%§t he ' rplatd fo I8
week incubation in selective medium containing 20% fetal Clone Serum, 18% "653"
conditioned media, 5% origen (IGEN), 4 mM L-glutamine, 1 mM L~glutamine, ] mM
sodium pyruvate, SmM HEPES, 0.055 mM 2-mercaptoethanol, 50 units/mi penicillin,
20 50 mg/ml streptomycin, 50 mg/ml gentamycin and 1X HAT (Sigma; the HAT is added
24 hours after the fusion). After two weeks, cells are cultured in medium in which the
HAT is replaced with HT. Individual wells are then screened by ELISA for human anti-

dendritic cell monoclonal IgM and IgG antibodies. Once extensive hybridoma growth

occurs, medium is observed usually after 10-14 days. The antibody secreting

25 hybridomas are replated, screened again, and if still positive for human IgG, anti-
dendritic cell monoclonal antibodies, can be subcloned at least twice by limiting
dilution. The stable subclones are then cultured in vitre to generate small amounts of

antibody in tissue culture medium for characterization.



I nvention, hybridomas can be screened, for exanple, for positive reactivy
with dendritic cells by flow cytonetry. 5 Briefly, dendritic cq]jMARAEP%
harvest ed and washed, tHen added to 96 wel | plates 'and incubated wt

di | uti ows @mfssimgbri doma supertatants (or nonocl onal anti bodiTesseifisiiyBS
contai ning 0.1% Tween 80 and 20% nouse serum) at 4C for 1 hour. The pl ates
are then washed, and further incubated w,th secondary antibodies (e.g. FITC
or PE- | abeled anti-human 1gG for | hour at 4C. After washing the cells

are fixed with 1% 1 ar.af gr mal dehyde, , and, a ed, Th I can be
anal ylz)éd b@"ﬁ 55#@2&?13%@%%@@%@?@@03@ é%;e?’grrrm‘bﬁs rties to
gate on single TS'ch&apt@ﬂz@ia&ﬂ{r{ﬁa&ﬂlﬂﬁnﬁ%ﬁ@ﬂo&&iéﬂﬂfﬁdﬂé%ﬁ%ﬁﬂ&ﬁe%ﬁﬁ@sCOpy

may be used (in addition to or instead of) the flow cytonmetry assay. Cells
can be st ainventicax hgbiidomass wederscireded fovexaanpde, duopasitea teyctivyusitle dendeitie

m croscopy. ..Thi s, net hod-al | ows visualization of individual cells, but may
have 15 di SALSPYHIRY S¥9EETDyity depending on the density of the antigen.

Hybri dogas that Bbiefly, andfieBoalls ¢ hlekieh Snd W4 tenlER 1994 e BlapdbC! Oned -
and further characterized. One clone trom each hybridoma, Ich®retains )
t he react i sndpcabated wathpiugons afdiybsidom shpeatatants (wrehonoclombmtitedebasen f or

Ki 5- ial .cell k t -140 C, tib
TRkt 10 . BB cph e e S 2 e BB o o e o
hybri domas, e afedGasH3t oMY fulthbVRchbdt&d witRisBitdat/ ﬁﬁ%ﬁdi@?&e.@?ﬁ?@ Q-

anti body purification. Supernatants can be filtered an centrated
bef or e af f labtleq antishomendgGa fidryl hidrat gP@it Aifter wastiep tiercelle afeHivadrveith Hs

per f or e kicimelels d guiiend Th6 Senalss say bt Ry o9 8 BACH B Cwattar | o
can be exciighg8ghi MHasidBRaté o é}ﬁc_&gir}%ﬁ‘@éﬁ ShReefidn ARl BhEh Aa¢ ulitg

QD280 usi n% 143 extinction coefficier The nonocl onal anti bodi €s can be
al i quot ed Tluergsernee adcrgscopgnay; bergseddircaddithen jofortipweasled 3 thealtbwn aytametry

anti-dendritic I nocl.onal anti badi e bind to unigque Lt opes, each
ant 1 body cEiBeCHlLp SR ksl B amare SPPTr PG SoA0GEES e o
(Pierce, Rafikbedddy. IThis medanatibivs visualizifionof isditidualeBhohe thaydaoe! onal
ant i bodi_es and_bi oti nyl ated nonocl onal anti bodi es can be performed using

flow 037 VARipEhsd yepsBIigTirpending pudesidersity of thezngigebret ry as descri bed
Shove: 1S ) RSSO 9 LUK oo SRl i
further characterized. One clone from each hybridoma, which retains the reactivity of
the parent cells (by flow cytometry), can be chosen for making a 5-10 vial cell bank
stored at -140 °C, and for antibody purification.
20 To purify human anti-dendntic cell antibodies, selected hybridomas can be
grown in two-liter spinner-flasks for monoclonal antibody purification. Supernatants
can be filtered and concentrated before affinity chromatography with protein A-
sepharose (Pharmacia, Piscataway, NJ). Eluted IgG can be checked by gel
electrophoresis and i]igh performance liquid chromatography to ensure purity. The
25 buffer solution can be exchanged into PBS, and the concentration can be determined by
ODag using 1.43 extinction coefficient. The monoclonal antibodies can be aliguoted
and stored at -80 °C.
To determine if the selected human anti-dendritic cell monoclonal antibodies
bind to unique epitopes, each antibody can be biotinylated using commercially available

30 reagents (Pierce, Rockford, JL). Competition studies using unlabeled monoclonal

antibodies and bictinylated monoclonal antibodies can be performed using flow




To determine the isotype of purified antibodies, isotype ELI SAs can be
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Phagocytic and Cell Killing Activities of Human Monoclonal Antibodies to
Dendritic Cells
20 In addition to binding specifically to dendritic cells, human monoclonal anti-
dendritic cell antibodies can be tested for their ability to mediate phagocytosis and
killing of dendritic cells. The testing of monoclonal antibody activity in vitro can
provide an initial screening prior to testing in vivo models. Briefly, polymorphonuclear
cells (PMN), or other effector cells, from healthy donors can be purified by Ficoll
25 Hypaque density centrifugation, followed by lysis of contaminating erythrocytes.
Washed PMNSs, can be suspended in RPMI supplemented with 10% heat-inactivated
fetal calf serum and mixed with >'Cr labeled dendritic cells, at various ratios of effector
_cells to dendritic cells(effector cells: dendritic cells). Purified human anti-dendritic cell
IgGs can then be added at various concentrations. Irrelevant human IgG can be used as
30 negative control. Assays can be carried out for 0-120 minutes at 37°C. Samples can be

assayed for cytolysis by measuring >'Cr release into the culture supernatant. Anti-



Human nonocl onal anti bodi es which bind to dendritic cells also can be
tested in an in vivo nodel (e.g., in mice) to determine their eff7i M&Rc30 n
medi ati ng phagocyt osi s 5’ and killing of dendritic cel I's. These anti bodi es
can be 3¥DewBEMWS for exanple, based on the follow ng cripetiggol/iLch are
not intended to be exclusive: 1.) binding to live dendritic cells; 2.) high
affinity of binding to dendritic cells; -320-3.) binding to a uni que epitope
on dendritic cells (to elimnate the possibility that nonocl onal
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conpete for binding to the sane epitope); opsoni zation of dendritic
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binding to %hg)@gpan mannose, receptor on dendritic cells; and 10.) binding
to a dendr ithe EoHQWIRg grtengewhighiase npkintepfediokeE 45N pri mat es. Preferred
human nonocl onal anti bodi es of the invention neet one or nore, and 25
preferably all, of these criteria. In a particular enbodi nent, the hunman
nonocl onal anti bbdbmdirgrte liveeldndritic oglist nati on, e.g., as a pharnaceutica

conposi tion conpgisSi Wwo or nmpre anti-dendritic cell nonoclonal

anti bodi es or fréé)ﬁlﬁgggé‘ﬂlﬁ'e?’[e‘?}ﬂdl%dl? depdrififtedls; human anti-dendritic cell
monocl op@l  anti bggg; Mooyl deNdriti I : YRR an
be- conbihed 1n & L EeEtalhidld ciloplion e GATR (IFRARAK MG T
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containing an antip-dendritic cell human nonocl onal antibody that is rapidly
i nt er nal i z€@™ERS &é%ﬁ?ﬂ@@%ﬁ@? eBE?ﬂfSﬂed with anot her human
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antibody that induces antigen presenting cell activities of dendritic
cells, e.g., reléasedigtion ioggnnmltlhl’nbitmmophﬁgwmkﬂs apd/or killinPphikndtitio neltsf

Trans” opi ¢ R YIRH, % Hilhn WHeElh; el @ © Himan Nonoc! onal
6.) internalization after binding to dendritic cells;
7.) binding to dendritic cells in situ (e.g., in human tissues);
8.) activation of dendritic cells (e.g., induce cytokine release, expression of
immunomodulatory surface molecules (e.g.,CD80 (B7.1), CD86 (B7.2), CD40, and
20 CD54 (iICAM));
9.) binding to the human mannose receptor on dendritic cells; and

10.) binding to a dendritic cell antigen which is conserved among primates.

Preferred human monoclonal antibodies of the invention meet one or more, and
25 preferably all, of these criteria. In a particular embodiment, the human monoclonal
antibodies are used in combination, e.g., as a pharmaceutical composition comprising
two or more anti-dendritic cell monoclonal antibodies or fragments thereof. For
example, human anti-dendritic cell monocional antibodies having different, but
complementary activities can be combined in a single therapy to achieve a desired
30 therapeutic or diagnostic effect. An illustration of this would be a composition
containing an anti-dendritic ¢ell human monoclonal antibody that is rapidly internalized

by dendritic cells, combined with another human anti-dendritic cell monoclonal
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5 Anti-Dendritic Cell Antibodies In yet another aspect, the invention
provi des transgeni ¢ non-human aninmals, e.g., a transgenic m ce, W ,lg @Ee
capabl e of expressing human nonocl onal anti bodi es t hat speci fica w 2
to dendw@ovsssgsl s, preferably with high affinity. In a prefesnadiis
enbodi nent, the transgeni c non-human aninmals, e.g., the transgenic mce
(HuMab 10 mi ce), have a genonme conprisingy a human heavy chain transgene and
a light chain transgene. In one enbodi nent, the transgenic non-human
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antibodies to dendritic cells (e.g., 19gG 1gA and/or 1gE) by undergoing
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The design of a transgenic non-human animal that responds to foreign antigen

.,

stimulation with a heterologous antibody repertoire, requires that the heterologous

20 immunoglobulin transgenes contain within the transgenic animal function correctly
throughout the pathway of B-cell development. In a preferred embodiment, correct
function of a heterologous heavy chain transgene includes isotype switching.
Accordingly, the transgenes of the invention are constructed so as to produce isotype

“switching and one or more of the following: (1) high level and celi-type specific

25 expression, (2) functional gene rearrangement, (3) activation of and response to allelic
exclusion, (4) expression of a sufficient primary repertoire, (5) signal transduction, (6)
somatic hypermutation, and (7) domination of the transgene antibody locus during the
immune response.

Not all of the foregoing criteria need be met. For example, in those
30  embodiments wherein the endogenous immunoglobulin loci of the transgenic anima) are

functionally disrupted, the transgene need not activate allelic exclusion. Further, in

those embodiments wherein the transgene comprises a functionally rearranged heavy
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sequences similar to those that occur naturally in the mouse heavy chain locus, as

20 presumably the mouse switch sequences are optimized to function with the mouse
switch recombinase enzyme system, whereas the human switch sequences are not.
Switch sequences may be isolated and cloned by conventional cloning methods, or may
be synthesized de novo from overlapping synthetic oligonucleotides designed on the
basis of published sequence information relating to immunoglobulin switch region

25 sequences (Mills et al., Nucl. Acids Res. 15:7305-7316 (1991); Sideras et al., Intl,
Immunol. 1:631-642 (1989), which are incorporated herein by reference).
For each of the foregoing transgenic animals, functionally rearranged heterologous
heavy and light chain immunoglobulin transgenes are found in a significant fraction of
the B-cells of the transgenic animal (at least 10 percent).

30 The transgenes used to generate the transgenic animals of the invention include a
heavy chain transgene comprising DNA encoding at least one variable gene segment,

one diversity gene segment, one joining gene segment and at least one constant region
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donor and splice-acceptor sequences for RNA processing, recombination signals and the
like, comprise corresponding sequences derived from the heterologous DNA. Such

20 regulatory sequences may be incorporated into the transgene from the same or a related
species of the non-human animal used in the invention. For example, human
immunoglobulin gene segments may be combined in a transgene with a rodent
immunoglobulin enhancer sequence for use in a transgenic mouse. Alternatively,
synthetic regulatory sequences may be incorporated into the transgene, wherein such

25 synthetic regulatory sequences are not homologous to a functional DNA sequence that is
known to occur naturally in the genomes of mammals. Synthetic regulatory sequences
are designed according to consensus rules, such as, for example, those specifying the
permissible sequences of a splice~-acceptor site or a promoter/enhancer motif. For
example, a minilocus comprises a portion of the genomic immunoglobulin locus having

30 atleast one intemnal (i.e., not at a terminus of the portion) deletion of a non-essential
DNA portion {e.g., intervening sequence; intron or portion thereof) as compared to the

naturally-occurring germline Ig locus.
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B celis isolated from such an animal are monospecific with regard to the human
20 heavy and light chains because they contain only a single copy of each gene.
Furthermore, they will be monospecific with regards to human or mouse heavy chains
because both endogenous mouse heavy chain gene copies are nonfunctional by virtue of
the deletion spanning the Jy region introduced as described in Example 9 and 12 of WO
98/24884. Furthermore, a substantial fraction of the B cells will be monospecific with
25  regards to the human or mouse light chains because expression of the single copy of the
rearranged human « light chain gene will allelically and isotypically exclude the
rearrangement of the endogenous mouse k and lambda chain genes in a significant
fraction of B-cells.
The transgenic mouse of the preferred embodiment will exhibit immunoglobulin
30 production with a significant repertoire, ideally substantially similar to that of a native
| mouse. Thus, for example, in embodiments where the endogenous Ig genes have been

inactivated, the total immunoglobulin levels will range from about 0.1 to 10 mg/ml of



-31 serum preferably 0.5 to 5 ng/m, ideally at |east about 1.0 ng/nl.
When a transgene capabl eiof effecting a switch to 1gG from | gMdgzmﬁﬁ
introduced into the transgenic nouse, the adult npuse ratio of ﬁﬂgG
to | gM iWOMmBsWeabl y about 10:1. The I1gGto IgMratio w ptTiwsonsaty | ower
in the imuature nouse. I n general, greater than about 5 10% preferably 40
to 80% of the spleen and |ynph node B cejis express exclusively human 1gG
protein. The repertoire will ideally approximate that shown in a

non-transgegng I | 10%-as _hi.g referably 25 to
50% or nore. G& eraﬁ%}‘){y, 6{23 @F%%/?ﬁ’ lgggﬁiatgpa?ﬁ%%?g(&a[agj#emgna ansgend

i munogl obekpatde ¢f effmting also@ch tO1GE EoablgM hAdbéd HQEMREd AR Rangpbdib be
produced, de end'ggqhﬁri marily on the nunber of different V, J and™D

regi ons i nt® t Boupraragin wf seyankgfeto Iehbisreferablioaban i0iln TheilpG to

- typically 5606948 lﬂ%ﬁ? - . O f_ highly antigenic proteins,
e.g., dendrlét i cgggﬁﬁb@pro el?ﬂrgr béf@gf“q% Sﬂ%ﬁf’?ﬁ%ﬁﬂ%@]r 8Bt ﬂ?”vﬁ PYt exhi bit

" an affidi t JOYopreferablyl 40tocB)% aftliegplien ahd Aimpleasde B AW exthdMeteufivaler abl y

- at | east about %OC%M'L_ nore preferably at 15 | east about "10'6M ', 10" 1M1
1012M 1 or E;Hmﬁn 189 POty eater, up to 10 M or greater. In some enbodi nents,

It may be preferghl : r. ' ] edetermned _repertoires to
limt the sel ect_‘[?%r{g%% V Svgﬁlelggarqg@rp@g%%é%tﬁ%t S?‘ﬂ‘émé%f‘inﬂf}fﬂfmﬁ eSS 0 a .
pr edet er m meaalhratilgsnationp €0%/ashgh, prefhably 15 K9S BEmMb2 I Gendally, @6RAGT M ned
repertoire enes whi ch

may conpri.se,. for, exanple, human VH re
pr ef er ent i &PPYF ﬂfg‘@E‘PaPﬂ deffarenidmmunyeiobylishGdeplyd ebheprpferady éﬁﬁbﬂ@a omnt i gen
type i nghu ) Lye ) r a
1o neq U opare i S adpen A Prb-AF B he RGBT A SR of
encodi ng hirggiontf inirnduced \intodhe onmsé genontee Theed rh@unbdlebulantwilappichipve a | ow
propensity_to undef)&gI SO | ¢ nut at 'bggr?ﬂand_ affinity sharpening; or are
i munogeni EPEPES i%eﬁ%ﬁ#ﬂsﬁl‘?mﬂg hiy pntigenicprpieisy & 8gslsadriticella
transgene Eidk NTTRGicHIdY, tRY'Sning s Qhab : ' S, such
gene segne%fbg may Eg rgjgdi ly ip?ﬁ%i?%?glg,mg.egmbg;%aa%?fg& z@%?%ﬁ{ggr DNA
sequenci ngangenseif aylepsiahrat KPMEI, esefoablyraydevissahout &Mt hanretpeferablypats geni ¢
ani mal .1<Th loCq-1M f sLhg-present i nventi m be i muni zed with
a puri flised?eagggge}%??@ﬁ@dmp@%gf é{’ig"rv8fg{f8{?&r‘%-%rﬁpt°3pf aRbBBSPeL dendritic

cel I's lysate as Idesme ehdddindéhtiembpus pieferdfie tihaRrik MicoWad weseBrmeldds
whi ch undergo class-switching via jintratransgene swtch reconbination

(ci s- swi t cRTREGPIEREP BRBRSwelectiomnl)l emias ropsesepisddp theeankibody thsnensetto 8 cel | s.
The i MMuN Ok HnfsedCRAR g@x‘?tﬂ@ﬂ%h@a@g %ﬁﬁﬁ%ra?lgéér@%g{/ﬁﬁ 'a predetermined repertoire

may comprise, for example, human VH genes which are preferentially used in antibody

20 responses to the predetermined antigen type in humans. Alternatively, some VH genes
may be excluded from a defined repertoire for various reasons (e.g., have a low
likelihood of encoding high affinity V regions for the predetermined antigen; have a low
propensity to undergo somatic mutation and affinity sharpening; or are immunogenic to
certain humans). Thus, prior to rearrangement of a transgene containing various heavy

25  orlight chain gene segments, such gene segments may be readily identified, e.g. by
hybridization or DNA sequencing, as being from a species of organism other than the
transgenic animal.

The transgenic mice of the present invention can be immunized with a purified
or enriched preparation of dendritic cells and/or a dendritic cells lysate as described

30 previously. The mice will produce B cells which undergo class-switching via
intratransgene switch recombination (cis-switching) and express immunoglobulins

reactive with dendritic cells. The immunoglobulins can be human sequence antibodies,



0 7 N 2005 WD 01/85798 PCTI1JS01/ 15114 -32 wherein the heavy and |ight
chai n pol ypeptides are eincoded by human transgene sequences, whi mm

i ncl ude sequences derived by somatic nmutation and V'region reconbi'n ?4%
j oi nts, ve@ owgd7b8 as gernl i ne- encoded sequences; these hunarcresMARCA

I mmunogl obul ins can be referred to as being substantially identical to a
pol ypeptide 5 sequence encoded by a hunpgy VL or VH gene segnent and a human
JL or JL segnent, even though other non-germine sequences nmay be present

as a resul : | At an. | f.erential, \V-J.and V-D-J

r econbi nat ?’@%ﬁ%ﬁ?ﬁ{s@ wilgég%g%@@g&ghgﬁs a‘ﬁ%ﬂ‘%ﬁ‘%&’&’&ﬂﬁ%"é‘ UARSERSdi es, the
vari abl e r egjuensespivhivhahay hietutledegudnitdy dsdivedl bbomaas mBiorPROe Mgigcoded
by human germine V, J, and, in the case of heavy chains, D, gene 10

 segments; Fecombipategaljeinise as el 3s gemelinerenspdadfequendeaithese logiaprneqoenee
ded by 1 | , t he, tr. - often 90
55 per cent DHURBeIBERAS A beERAEANE o BURE S MeRNaly EiehiBA N R oSastfE huran
gernl i né seeyjirAceencdies Bih Hdne, of VRBEGEREme MR Shumsh neg NP &M i ne

sequences are introduced by somatic nutation and VJ and joining, the
human sequékeethangh pder sen-germline ssquenses ray ke presentens Bresalt pidsimaticegi on

sequences .| e . t C t-ant region seqguen whi ch are not

ncoded by ORISR FERHAR 1 BRI ke PRAT SRR Fih it Soch

t ransgene( Shmaf stdi@nc@itiBodie, te vafiablairgonslofRhciathiin aﬁé@?icﬁmﬁaﬂ‘ééﬁisb”e
o

sequences (or individual nucleotide positions) will cluster 1n or near
CDRs, or i mercepi @1edethley bumangemaling Y ol prrhdn iecasqabhaavyshainsidd.qgene 20 The

human u td | | ' ' antigen can
resalt Tom e dAREER ahiguibs Helenl o b e R R R En Dk BT B
human sequeennline/seghendes paaseik @sthy trangpdae; ofi2B90@r I Hercsntl cAmbtEthe equence

| i ght chai ngéislﬂ(:h as K) are producecc{i guch | sotype-sw tched human sequence
ant i bodi es VBTRIA TR SHIVERSRS a5¢ enporded by Buman germlingseapquers Pregent o8It in t he
variabl e regh@nnandio ' Web ik gﬁtrﬁﬁ ' . ). .as a
result of affi nint yﬁr?ateh{rggts%dgﬁ%gﬂ }sﬁgugbc%agﬁkg%&g ce f?egyﬁ’?ﬁ?‘f“gg‘ﬁm"“
parti cul ar lapd $Jzmd NI hjoining sthe bnohan pequenceartibedise mti)l feaquegtbrhaveabinenge.

A e T BN B A
than | X 1@&fodédby HunshnSYIB] bEerfe kgt as fduhd i0tHe Rurddhltrar¥bdnefd) 1 f1RAL €F .

30 Anot her aspect of the invention pertains to the B cells fromsuch mce
whi ch can gsenlieef the mjen e vpisally; suetaenpegeralipe segiteneesorindividval euoleatide

anti bodi es pWEﬁitignsﬂlriﬂdclustcr in or near CDRs, or in regions where somatic mutations are
known to cluster.

20 The human sequence antibodies which bind to the predetermined antigen can
result from isotype switching, such that human antibodies comprising a human sequence
¥ chain (such as 1l, y2a, 2B, or ¥3) and a human sequence light chain (such as K) are
produced. Such isotype-switched human sequence antibodies often contain one or more
somatic mutation(s), typically in the variable region and often in or within about 10

25 residues of a CDR) as a result of affinity maturation and selection of B cells by antigen,
particularly subsequent to secondary (or subsequent) antigen challenge. These high
affinity human sequence antibodies may have binding affinities of at least 1 x 10° M™,
typically at least 5 x 10° M, frequently more than 1 x 10'° M'l,' and sometimes 5 x 10"
M?to1x10" M or greater.

30 Another aspect of the invention pertains to the B cells from such mice which can
be used to generate hybridomas expressing human monoclonal antibodies which bind

with high affinity (e.g., greater than 2 x 10° M) to dendritic cells. Thus, in another



with high affinity (e.g., greater than 2 x 109 M1) to dendritic cells.
Thus, in another } 0 7 R 2005 WD 01/85798 PCTNSOll-115114 -33 emqum?a%s
of the invention, these hybridomas are used to generate a conposition
conpr i swigonss7dmunogl obul i n having an affinity constant KdfEpsofisas | east 2
x 109 M4 for binding dendritic cells, wherein said i munogl obulin

conpri ses: a human sequence |ight chai ngonposed of (1) a light chain

vari abl e region 5 having a pol ypeptide sequence which is substantially

I denti cal Is u ssegment and
2 hurmn 3 SLRIR B e iR R R RS e 1 R BESREA

pol ypepti deomgciuiagcaﬁ imt]ﬁmioglcﬂ)uﬁnbaﬁaghhaffﬁmm dmnfahtﬁ(a)totf ableagtd ¥/ ﬁm‘de
sequence encaodeq. by, a _human CL gene segnent; and. a hunan sequence heavy
chain conpg%réﬂn g Sepdnjticeallsgphersinagayd WP%?E@"&@Q‘EW“SEGY havi ng a

pol ypepti de seq o | TS E-Ta ' : gal : | de
sequence encodeucl W%ﬁ%ﬁ%ﬁ gengaﬂslétléér?éﬁ#?ﬁcr%{l@gﬁg%@y@ggge%g%%n, and a
human JH sédagningta polypegtide jequencnwhizhis subgiaatialiwidengcad tpa pylhyppitiddéseqraoence
which is substantially identical to a po]ypeptide sequence encoded by a
hurman CH géﬂ@@&mﬁm%&@s%wa}%h@n Wa%slaﬁgmﬁlﬂ A flighi sBaRonal
ant i bodi es | : 4t , LSeel @ik, & : 3 or
expandi ng tcﬁg&?@gg%ltg g ;Brgglhgfa Cq%gégﬁg‘g%%g% ee ‘?@l‘g:iﬁ g%lﬂbgfegﬁgmggg%n%gq}% a

t ransgeni c pobysetitasdqnenc epeoadeatbycohmmnas Cpgeansagnieagrantied human

I munogl obul i n transgene, said nethod conprising. infroducing info the
genonme a V ggnea]f AHENERFAYY QI?%CQF‘P ﬂ&ﬁagéh%h%ar@mﬂng leHegiPR not
presentg n 13t a Ptk @%MH@G/MWBHQ{&BMW {Helfigdl wﬁ%wﬁt‘i@erbeqﬁéﬁ%g v
region transgene is a yeast 20 artificial chronbsone conpri’sing a portion
of a human evppdad byla vkdn Yergens eegmesnt, optionaly a Bsregwp, aad ahuinky Jipsagorent,n a

human genone as be.spliced togethe separ at.el,y. by, recombi. nant

Tet nods. WHPER2HASoTTR FReSEhEngH  sPRBPIGle ssRRPRE PR o EEETR PR o
at | east fitge pilypBpfige fddnehdOdiRbdod BENBHES DRdefie gin&nt ai ned on the YAC.
In this variation, it is possible to nake a transgeni c _nouse produced by

the V 25 repert of pedevglopmsng af highsfanityhenas; moperdonsh gaibedies againstdendritic

. bulin. y Rl . : Vv
Fegt on e LS BRlfbieE BIR ShIM P HBIaRE Gt Sl SERUERASRRACRELY 2.
encoded on gehe sbgiments ima trassgegiemeousBhaving ageabme chmp¥simgparitisgraceddrpeansi on

met hod, transgeni (f?hr&.ce havi ng ast 5 djsti.nct . V.genes, can b

at | e
gener at ed; HYTERRE @tta&ﬁs%ﬂcnf%é% QELUPTSHRINTOd NG begennpEa V some v
30 gene segiEBitfmnSEhe REMPABME W fdgi A 'Gne cBglents RASLIAI 2BEPreddi id figd | | ke) ;

these segnents ) _
integrated human immunoglobulin transgene. Often, the V region transgene is a yeast

20 artificial chromosome comprising a portion of a human Vy or Vi, (Vi) gene segment
" array, as may naturally occur in a human genome or as may be spliced together

separately by recombinant methods, which may include out-of-order or omitted V gene
segments. Often at Jeast five or more functional V gene segments are contained on the
YAC. Inthis variation, it is possible to make a transgenic mouse produced by the V

25  repertoire expansion method, wherein the mouse expresses an immunoglobulin chain
comprising a variable region sequence encoded by a V region gene segment present on
the V region transgene and a C region encoded on the human Ig transgene. By means of
the V repertoire expansion method, transgenic mice having at least 5 distinct V genes
can be generated; as can mice containing at least about 24 V genes or more. Some V

30 gene segments may be non-functional (e.g., pseudogenes and the like); these segments
may be retained or may be selectively deleted by recombinant methods available to the

skilled artisan, if desired.



may be retained or may be selectively del eted by reconbi nant net hods
available to the skilled artisan, if desired. i O7 MAR 2005 V@p%g@ﬁS
PCTI USOL/ 15114 -34 Once -t he nouse gerniine has been ‘engi neered to con a
functi oW 0V¥EZ98 havi ng an expanded V segnment repertoire, BUbEsENSiKAl |y not
present in the human I g transgene containing the J and C gene segnents,
the trait can be propagated and bred iJ44Q other genetic backgrounds,

i ncl udi ng backgrounds where the functional YAC 5 having an expanded V
segnent repert oj ' r ' ' I | f t human
| g transgene. I\/unt%lE= lgfceBP ﬁ%cécll nlgg %ﬁﬁggin%ﬂeggo g@ééﬁl eﬁ%ﬂ"’?@?@gﬂt
repertoir elz@](&m(%l e elpadied M it FdPettoRe, s@bu@itiallyinohpresbutTh the lmhdndlgs gene
(or nmultiple human I g transgenes). Although referred to herein as YAC

t r ansgenesragsgene centainingthe J and ngenetsegmentadhe iaih cem be gronsgetedrand bred

substanti a C h r equi,r for

2t onomous TESIHRE SpaR YasRGAERE SRtndihe BtfRies I BERIRITRC erovea
by geneti chevigg agexpdigleda! Sgmdnt épettoiré rbred HRGa nwhse pemlietefidg £1 d  gel
el ectrophoresis or other suitable nethod) after replication in yeast in no

| onger  nedEEsentyupandg tragsgene. MulfipterfsattionpohACsthevingrmeparisdcé| | or

evines
mranog) ob AR L Tt ey F RHIAB Ak byl R TTIE RRURRES, g

the human hmitiplahagrndgstansgends) Kltongh keferédo heleii iad I AC taAsdened) @hchY AC
havi ng an expanded V se%rrent repertoire. Both Vn and VL gene segnents may
be. presentreBigeppwherintagiated intgdbearnemedudesubsiantiallplash yeast sequspoes,
backgr qund [ o i 11 Welcr NGl K i ng
ot her ﬁgrra ﬁﬁ@ltsésasﬁgﬁ%réggs F&uﬁéﬁg‘%ﬁ én%%gl{r% A h{bgml!:ﬁ?dadr}%dte% %gtlg 9‘%55 g‘?c rg%}r?llgg enes
encodi ng obpeondtlyrtereZdvey by lpensticenginpernn. g Testrictive didestiorparipyisedviidés a

high affinity human sequence i nogl.ohul Ln pr.oduced by a.trapsgeni c nouse
navi g an ERLFERIORLG Gier BN E Bt ab PaeER o Y i poee
foregoi ng dessidrhese. apibabehdhcath afb Feituse £ &n%ﬁﬁa&%qj%yygo@g: RRthoaf the

i nvention, other”enbodi ments are contenpl ated which have bééen classified
in four cacépgmpagaingthe raitPfdnsgarsequenes wemnynegiphwinrgpgessionuinchder anged

heavy and rearranged |ight i nogl.obul i n fransgene, 11, Tran ni c
oo i 3o RS Ehrec i me LR N BSEGRR o oGRE S
i mmunogl oblikvingtarfanageiad YAC havihg anegnied ¥iefMenicepédsind. Botheal amTged

heavy and an unrearranged |ight . X
gene segments may be present on the YAC. The transgenic mouse may be bred into any

O

-

background desired by the practitioner, including backgrounds harboring other human
transgenes, including human Ig transgenes and/or transgenes encoding other human
20  lymphocyte proteins. The invention also provides a high affinity human sequence
immunoglobulin produced by a transgenic mouse having an expanded V region
repertoire YAC transgene. Although the foregoing describes a preferred embodiment of
the transgenic animal of the invention, other embodiments are contemplated which have
been classified in four categories:
25 1. Transgenic animals containing an unrearranged heavy and rearranged light
immunoglobulin transgene;
II. Transgenic animals containing an unrearranged heavy and unrearranged light
immunoglobulin transgene;
II1. Transgenic animal containing rearranged heavy and an unrearranged light
30 immunoglobulin transgene; and
IV. Transgenic animals containing rearranged heavy and rearranged light

immunoglobulin transgenes.



30 i nmunogl obul in transgene; and |V. Transgeni c ani mal s contai ni ng
rearranged heavy and rearyanged |ight immunoglobulin transgeneg.? MAR2005 VAR
2005 WO 01/85798 PCTI USO1/ 15114 -35 O these cat egoriJes of transgenic

ani mal , WneL/$H788 erred order of preference is as foll ows MCTUSKIASEMI > |V
where the endogenous |ight chain genes (or at |east the K gene) have been
knocked out by honol ogous reconbi nati on.{sar other nethod) and | > Il > |1l
>| V where the endogenous |ight chain genes have not been knocked out and

must be 5 domin V. ' ' I ' clfilc tispecific
Mol ecul es Whi ch Bi ndsjg tcg%géﬁ%%ﬁtfﬁéﬁé%ﬁ + %ﬁfnr?j’ﬁ? p%%%?%edrrdérnéjf@g%%ﬁﬁgﬁast he
i nvent i on, fdllewesTI ol ofd wherkeithoeliddgeicus lighnekdin pened &bt & le42t the K gene)
anti gen-bi nding portions thereof, can be derivatized or |inked to %0

- anot her f uldei Resaikopgkedqut by homglogons seaembinationi(eeotber method) and > > Ihn
. Fab' f b i £ i i | ecul e, whi ch
b nds 10 el Pafete (2 EAALAGE HBhARES ddnks BTt bhaPERIcLE oThn bt ot ©

* anti body odorairatgty Kllelidiengiugiont i on of the invention can be functionally
* linked (e.g., by chem cal coupling, genetic fusion, noncoval ent

associ ation or otherw se) to one or nore other binding nolecules, such as
anot her 15 4 ' t | ale) m netic.

Accor di ngl Iylfﬂﬁlisuggcgéfcc/blgﬂnis??ﬁéﬁyoiﬁmﬁ%b%%gﬁ ﬂ‘f'o Den ﬂ’&gb mul ti specific
mol ecul es conpr iIs iyeigarfither eadodidment bf tietintdnidh Ngusaebhoclokal ahtbodigndri tic
cells and a econd binding specificity for a second target epitope. In a
preferred ?ftﬁ’glﬂ §, Pranfigen-binding-pqrtipns thewobcap iy derdyytzed eplipkgstioi s an
ant i genonaghtharl Mkt G, e, ! ' | '

anti gen, aa]\?ﬁral antl‘lsag(;éhnoér an e%dtdggﬁ{efggirﬁde%%gggg%gg é’ca?‘flji%‘c%giﬁaﬁ) to

mul t i speci gémerateladuspeesid @angeltispleifily mbleculealhish bmds & gedtige bindinmp sites bhat
the dendritic cells n nodul ate an i,mune.response agai nst. such a target
cell ot aF5ETt SBUPPes T SARPIon S ARG O ABBEATHRATIOEPOTHRD S D HIVOBHON ¢ he
second tar a@ib@mﬂcﬁaﬁau?sm&dli@.g.,w%awai cSupfling, FRHERP ARGYRnohldMtbht OF a
human Fca receptor ( 9). Therefore, the 25 invention includes bispecific
and nul t i sp¥erfaben gplotheviss) oapaior snast otfienbindipgoooleculgs.mugh & aredbe® or FccR

expr essizng ek ace . : rgphages or:
pol yrmflghoﬁﬁ@%g}r‘gé%%dj %ﬁkﬁ%’%?”{a{g%g’f%ﬁ’g‘z‘ﬁﬁ?@ celI's. These bispecific

and nul ti speci fAcordihglgythe présengavenipnadnelndes KepecHid amdahiitisperificel | s and,

l'i ke the human
mﬁecules comprising at least one first binding specificity for dendritic cells and a

second binding specificity for a second target epitope. In a preferred embodiment of the
invention, the second target epitope is an antigen on a target cell, e.g. a tumor cell
20 antigen, a microbial antigen, a viral antigen or an autoantigen. These bispecific and
multispecific molecules target dendritic cells to target cells such that the dendritic cells
can modulate an immune response against such a target cell or target cell antigen.
In another embodiment of the invention, the second target epitope is an Fc
receptor, e.g., human FcyRI (CD64) or a human Fea receptor (CD89). Therefore, the
25 invention includes bispecific and multispecific molecules capable of binding both to Fcy -
R, FcaR or FceR expressing effector cells (e.g., monocytes, macrophages or
polymorphonuclear cells (PMNs)), and to dendritic cells. These bispecific and
multispecific molecules target dendritic cells to effector cells and, like the human
monoclonal antibodies of the invention, may trigger Fc receptor-mediated effector cell
30 activities, such as phagocytosis of dendritic cells, antibody dependent cell-mediated

cytotoxicity (ADCC), cytokine release, or generation of superoxide anion




nonocl onal anti bodies of the invention, may trigger Fe receptor-nedi ated
effector cell 30 activi tfi es, such as phagocytosis of. dendritic cﬂe] MAR 2003
anti body dependent cell-nediated cytotoxicity (ADCé), cyt oki ne rel ease, or
gener at ivo0 0p85798iper oxi de anion 1 0 7 MM 2005 WD 01/ 85798 RCIMUBBkik5114 - 36
Bi specific and nmultispecific nolecules of the invention can further include
a third binding specificity, in additiofgto an anti-Fe binding specificity
or an anti-target cell antigen, and an anti-dendritic cell binding

specificity. In i . L thir Lhding.specificity i.s.an

anti - enhancerrent[ﬁ &%gﬁﬁ%ﬂﬁgwﬁfgmoﬂg}%? ,°?§‘3%Y°3’8§B§WWT§“AP#& to a
surface pr eifl Binting@peeidicity, )87 N it6 aR &hiti-Fo bindditsgebTcRiorafGhfagget t he

i mmune response agai nst the target cell. The "anti-enhancenent factor
portion" c&¢l! petigeananthan patirdendriticceelldrinding apdcifisiy- n agerembodiment, theythind t hat
binds to a,giwven mlecul.e €.0.,.. an td gen a_teceptor nd ther,eby
Fesul ts i noBgUEEsRIOETA i an o RanarfPaBR 57T (80 Rl BB GhpaPRMeRes o,
the Fe secepidotoe abafged protin irddiveden cPbtdd@nattivity Gné Bldrebyliereasddithe 10
enhancenent factor portion" can bind an Fc recegt or, target cell antigen,

or dendri t IBMUBEFespopse against fhedpiget ealle Fhetlantdenbancerment fattwe portiopdcan bh can
bind to an - that .is, diftferent fromt tl to which the first and
second bi ngllq %ﬁﬁsélpdé’m |¢(t:1|"-’fﬁ|dea§1 Pﬁ’(’jﬁa@g?ﬁt 06%4%“2&4 h%ldﬁg? F‘%"ﬁﬁ&ﬁ@ Tt

factor por tigonmCafighh 6fla decepiod]! ad thertby fdshitd . 6 enhibieebldtit of GO TebldT thD28,
CD4, CD40, .| CAM 1) or other imune cell that results in an 15 increased

i mune r es PBK4RE dgjemminants fer thy Fgaeceptar) targeh celhantigap o8 Aemdiitic aclle Thedpetti fi ¢
and mulqtq s [ - Ofa -] t c i gelel

apeci 119 ¢y ek mePlaER pERAE o Sirld M dcOibuort GERY o5 oipéh, pLBEIPH

i ncl udi ng, cellgAlteamntifaly, theaduti-erfbaaden)edt faetor portion cnbjhdtcdipémity-that (Ehe

ragnent ¢ RraER g ent i which o Bres ARG Feeob BindinsAReeities o kR | bed
in Ladner ekamble, HeantiBathaAterNht ffot&é%njgrgman'lﬁﬁd@@ytoﬁ:‘ﬂé’?tcezb(g.#g@iqcrsﬁe

contents of which is expressly incorporated by reference. |
enmbodi nent ,CIB3,45a8,i G283 40134 nuDe) SISM¢ 1) or ethee suinsse ofll thabrasnlieintdnon

conpri a.bindi specificity for an.antjgen on a target cell, e.g. a
Cumor OB 1 BpHga Amiine rensged araiast B SBRet 101 21 “anti gen or an
aut oanti gen, andn®nse&editéndiheGispeaic khe ndultidpetific 2oldailel oftthe ifiRhticn | N

anot her enbodi nent bi specific_and nultispecific nolecules of the invention
conpri se a “BPEISRHas & piding secifigigy at lgastmngrnghodyy, oFan rutihady dragmsmt theeeof,

surface of iAfluding, e g, an Fab, Fab', Fab)s, Fv, or a single chain Fv. The antibody may also be

a light chain or heavy chain dimer, or any minimal fragment thereof suchasaFvora
20 single chain construct as described in Ladner ef al. U.S. Patent No. 4,946,778, issued
August 7, 1990, the contents of which is expressly incorporated by reference.

In one embodiment, bispecific and multispecific molecules of the invention
comprise a binding specificity for an antigen on a target cell, e.g. a tumor cell antigen, a
microbial antigen, a viral antigen or an autoantigen, and a second binding sepcificity for

25 dendritic cells.

In another embodiment bispecific and multispecific molecules of the invention
comprise a binding specificity for an FeyR or an FcocR present on the surface of an
effector cell, and a second binding specificity for dendritic cells.

In one embodiment, the binding specificity for an Fc receptor is provided by a

30 human monoclonal antibody, the binding of which is not blocked by human
immunoglobulin G (IgG. As used herein, the term "IgG receptor” refers to any of the

eight y-chain genes located on chromosome 1. These genes encode a total of twelve



effector cell, and a second binding specificity for dendritic cells. In one
enbodi nent, the binding specificity for an Fc receptor is provi degd] m(R @05 30
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transmenbrane or sol uble receptor isofornms which are grouped into three Fcy

receptor | asses; FcyRl 4 cyRlJ ( CD3 and Fe | 6). In one
pr ef gr red %M%PIF?@H? ?Qr P %éééepggéﬁfﬂﬁ(msawﬁzﬁw gﬁoﬁﬁg‘gj’fnf‘? H’&%lc#)éﬁﬁp?‘”me
human Fc ' i &m ' b 0J r nononeric
I gG (101¥R%%S%¥S%L.Z&% ($%4g?gg§gi(legaggﬁg@ghar ac dgjr%ﬂgé?iﬁgggg%yﬁcgse preferred
monocl onal embbdimexht,abe Frprecepoe ahaein hyghFeffigry FefRlal The hunkR@TFegRDbis £72 i on WO
. 88/ 00052 a in Uéj. Patent No, 4, 954,1617, the t ?a hi ngs of which are
ful l'y i ncokparmeleerieywhigh shews highadianity formosemerfdglddPestBMid t o an

epi t ope 50f FCYyRmn.F s O -at.. ' ' ' LS . he
oy b ndng o dheEciof an BN Falterilch of ey BlrEited Solbibic Ehubg Rl ark
subst ant i aldescribéd by Fahyerieobbgn AT dppliedtiondV Ol ER0ERenidf ind).8) Raterdt YR

ti bodi fyul in this inventi _mAb 22, mAb 32, mAb 44, mAb 62 and
Ao 197, THSSAIT: t6:16aHRa 4 PUcTh S Folbpinperpaied BLFSTcnerhornie. AR can
Type Cul t ungachllact | : | . - ANt EeA R 2
Flob )2 11 2pueiciha o BRpdGTHIRE Bkl or FERRIEI s OVAEFK R ick et

(Annandal e thé\Fe}. Bindihg sfit bEtheaebptbrmma] thus,ttheir Bintiinghis Yot BlociRid@ubanktidigdy 15
is a humani zed form of nonocl onal antibody 22 (H22). The production and,

char act ¥ i Pxiphysiologiqahlevelsoidati Hpagific anddisyR] ansibodies@sefl wrtbis imventiont al .
1995) J. A1 4996- P 311 __The, H22 i bod
E)r od uZ:i ng c?g%rho‘%zm%é%‘%ﬁ&%f M%Fﬁggﬁ%ﬁqﬁiﬁl ﬂllhfg’gl%éﬂnlatp {fgradé1 B8 ‘%—g&’!{ [ gny

on Novenber324s atfARBleuficiarthe Aheerites TypaCuhrel CIROASELA TOTIAbassibh®oaccessi on
no. CRL 11177. 20 In_ still other preferred enbodi nents, the bindin

speci fi ci t HBHO%AmEFrdtlapidr22, E(abjp diaementsisf mib 241 ansorep b@l@htaimﬁd?mnlt o a
h | gA | ph FeaRl.. 9)).. 1 i ndi
of i ch i SIERECE g, RaBnandll, 17 3 A\IG SRR hend, 68 R T Hebdptor Bllodi ! 1O

term " IfA rieehpinanized forimndmndacclonal iantibodye2t 22y eThe pfydedtiet adfl oOne a- gene
(FcaRl') located on chronps 19. This, gene .i.s _known to_25 encode several-:

al ter nat i vEfFrasispzation ok te bady js<dsparted pOramane, RIEPIRBRIYR AR
(CDBY) i's qefdidd; 455 YR)Y40R56054MH POTATNWRAN8S! TRE LPRNAESSIy HOaLARPRiN | C

and

line was deposited at the American Type Culture Collection on November 4, 1992 under
the designation HA022CL.]1 and has the accession no. CRL 11177.

20 In still other preferred embodiments, the binding specificity for an Fc receptor is

) provided by an antibody that binds to a human IgA receptor, e.g., an Fe-alpha receptor

(FcaRI (CD89)), the binding of which is preferably not blocked by human
immunoglobulin A (IgA). The term "IgA receptor” is intended to include the gene
product of one a-gene (FcoRI) located on chromosome 19. This gene is known to

25 encode several alternatively spliced transmembrane isoforms of 55 to 110 kDa. FcaRI
(CD89) is constitutively expressed on monocytes/macrophages, eosinophilic and
neutrophilic granulocytes, but not on non-effector cell populations. FcaRI has medium
affinity (= 5 x 107 M) for both IgA1 and IgA2, which is increased upon exposure to
cytokines such as G-CSF or GM-CSF (Morton, H.C. et al. (1996) Critical Reviews in

30 Immunology 16:423-440). Four FcaRI-specific monoclonal antibodies, identified as
A3, A59, A62 and A77, which bind FcaRI outside the IgA ligand binding domain, have
been described (Monteiro, R.C. et al., 1992, J Immunol. 148:1764).
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i nventi on. Wﬁ fn@[lfs gtglél%%é ?%c SHOFY cFy'egefgnxuse % % slgﬁ‘ ers to
an anti body. gran dntigeh on aalendritic baﬁylnfar ferteid diﬁl@ﬁnherﬂgﬂletﬂh@ddfg:s ee q§ of
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the Fc recdpyfedby ahpman srongasiqnal wﬂb&dxloi’éw RRpRCBhInVenRR.- bound by

endogengyis 'mpﬁgmﬁ@édr%n ectfit u%] eﬁi fef‘srlfoea%tagﬁbéz refers

to an inmune ce I Nvo or phase o an i mune
response, dsnajpekadtibbdy flagmenythiat bmds Eh&d’c racﬁptotaif effecioln @sks Rréfemad i mmune

response Exe | m"run ce]ls inclu e of a 0 nphoi d
origin, e. g%’ﬁi)%ﬂi éu ect ‘BV@EOF&%& #CEEWP?‘” %%ﬂ‘oﬁ %"E’P&Ftﬁt ic
cell's (C_T LS.'}chh h@ddt%uﬁ@w émdd“g%hHﬁ@i!rmﬁi:ﬂdg%bnﬁlﬁl I's, macrophages monocyt es,
eosi nophil's, neutrophils,” pol ynor phonucl ear cells, granul ocytes, nast

cells, and 20 ba%lehyrei@dhet@ﬁf tteotor cell'l rsfersfor asimmpne c4ll whikk iy ecept or s
d t t f d di . : A

o0 21 WP e ATHRR AR e A L bRl

cyt ot oxi ci tagti¢Al¥iPhases ¢f.an mﬁ@nak@mﬂsé Er@aplbsy igdmuhe Ui ingudd X Eell 610

exanpl e, nmonocytes, macrophages, which express FcR are _involved in

specific klmyerlﬂbi %flymahgétorw,wsg alymphpeEente s.ob salls gcht celds ipelyding
conponent s I %%g?ﬁc ﬁ“'&@lﬂ% m%?é,ﬁéﬁalsﬂ{auﬁﬁﬂgh&%eh& H&bPhide mMHRFRE!

antigens. er e
eosinophils, neutrophils, polymorphonuclear cells, granulocytes, mast cells, and

—

20  basophils. Some effector cells express specific Fe receptors and carry out specific
immune functions. In preferred embodiments, an effector cell is capable of inducing
antibody-dependent cell-mediated cytotoxicity (ADCC), e.g., a neutrophil capable of
inducing ADCC. For example, monocytes, macrophages, which express FcR are
involved in specific killing of target cells and presenting antigens to other components

25 of the immune system, or binding to cells that present antigens. In other embodiments,
an effector cell can phagocytose a target antigen, target cell, or microorganism. The
expression of a particular FcR on an effector cell can be regulated by humoral factors
such as cytokines. For example, expression of FeyRI has been found to be up-regulated
by interferon gamma (IFN-y). This enhanced expression increases the cytotoxic activity

30 of FcyRI-bearing cells against targets. An effector cell can phagocytose or lyse a target
antigen or a target cell.



an effector cell can phagocytose a target antigen, target cell, or

m cr oorgani sm The expre-ﬁsi on of a particular FcR on an effector ngMARC@@}
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subject (e.g., a m&g]gresﬁa@ﬁ?%ﬁlaﬁs‘y% {{.Ee@:;' %ﬂ)ﬁ? gg@gg‘g&gﬁy%&&g@ﬁ}f{ﬁgi ?i on
(e. 9., a hufifklhErenBahrediid Wd’omﬁositmns@%?,'ilktﬁnﬁf m%nH&lbﬁd(I: Wd‘glg

mol ecul e) of the invention. In‘one enbodine he target
dendri tic ®ispecificor e mndtispenifuainakeonls) ofthe fmvpation.eln orienmhbmttsent, thermargetcel |

'. 5m bi a, . h , ' ' i nf d.cell. Wile h
monocl onal b bARECearl [ btBtesBtediments T wdr sl livanmetodbe
enpl oyed i myibdd®iddipathegerd aGriRis, S ihdnBfecfddcefo! ecul es of the invention are

nmurine, chineric gnd humani zed rmnqcl o_nal anti bodi es. Chi neri ¢ npuse- human
nmonocl onal ant i B¥bileburhan menpclohalmetibodienaricipoefered, otlzar Aptibodies which gaebe by

r econbi nant t.,echni,ques. known j.n t art. For .exanple, a gene encoding
the Fc congplg%cpéﬁ%nﬁ?ﬁec lﬁﬁfr‘PﬁlgsR%%?%PﬁL‘?’“gﬁ8Eﬁ’§§¥nB?F§W8@F%‘HHPﬂ%nti body
nol ecul e | shith@RSdrRAGuMdniredeabhidcfdoaPintiodiddes to renove the regi on encodi ng
the nurine Fc, and the equivalent portion of a gene encoding a human Fc

const ant regi on Ghimesgmause-husun neneslopelantibodies (i eal chimeri¢ extrbadieshedn Heat ent

o4, 1679 THEL R BY bR DAAchian i Tl BT s PRAUERE. 40l 01 o1

al ., Europeacoding thietFcApnktagtiegivn of 43ndiddk (oNetHee sikies) fionatlonal fifiBsdyat i onal
Application W 86101533; Cabilly et at. U S. Patent No. 4,816,567; Cabilly
et at., Eureplegile paligestedayith resiigion enymedty remeye e regiog) encqdingthe gpyringc e

mmunol . a0 15uinebgfivahpcrt B O p B EIRG Ui e byl alonie Pl 2 e

at., 1987, sabsidute®dsce Rabtingget bl Ohteriitimhab Pataht Piliesiyn RETAISS6AD26946- 449;

8 238 oy 4 e i g7 O B ™

vari abl e req»zvmamm £, 896 WORkrishnle? &f. | Burbpaidl MRsht  Apphthti L 1734oad Nedbepfdrn
equi val ent 5 sequences from human Fv variabl e regions. General reviews of
humani zed &hehadptegnational Application WO 86/01533; Cabilly et al. U.S. Patent No. 4,816,567,

Cabilly et al., European Patent Application 125,023; Better et al. (1988 Science

240:1041-1043); Liu et al. (1987) PNAS 84:3439-3443; Liu et al., 1987, J. Immunol.

20 139:3521-3526; Sun et al. (1987) PNAS 84:214-218; Nishimura et al., 1987, Canc. Res.
| 47:999-1005; Wood et al. (1985) Nature 314:446-449; and Shaw et al., 1988, J. Natl’
Cancer Inst. 80:1553-1559).
The chimeric antibody can be further humanized by replacing sequences of the

Fv variable region which are not directly involved in antigen binding with equivalent

25 sequences from human Fv variable regions. General reviews of humanized chimeric
antibodies are provided by Morrison, S. L., 1985, Science 229:1202-1207 and by Oi et
al., 1986, BioTechniques 4:214. Those methods include isolating, manipulating, and
expressing the nucleic acid sequences that encode all or part of immunoglobulin Fv
variable regions from at least one of a heavy or light chain. Sources of such nucleic acid

30 are well known to those skilled in the art and, for example, may be obtained from 7E3,

* an anti-GPII 11, antibody producing hybridoma. The recombinant DNA encoding the
chimeric antibody, or fragment thereof, can then be cloned into an appropriate



anti bodi es are provided by Mrrison, S. L., 1985, Science 229:1202-1207 and
by G et at., 1986, BioTechniques 4:214. Those nethods include igqlmiqﬂ@],
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Sui t abl e hODRgubstitutioh ThS oPatentS22 H53% Joadsi er al. Y986 Nanad 3225504625 CDR
substitution U S. Patent 5, 225,539; Jones et al. 1986 Nature 321:552-525;
Ver hoeyan ¥erhepyamesad. 8B eience 339:1534; and Reidler efialy 1988 L fmmugek 141:4053n ino)
141: 4053- . 5 Al of the CDRs of a particular human anti body may be
repl aced w ‘at least a portion of a non-hunman CDR or only sone of the
CDRs may§ be rephdlceftha/ODRof & pditicoar ks artibods noayl be seplaesd with at lzastap| ace
t he nunber of, CDRs required for binding of the humani zed anti pody to the
Fe recept oportian of amopgwmasrDBoronkasrmeet s (IBs may hsderkaprdomth 80n-apabl e

of replaci fignmal cpik, ! l??ss&nlgrr]xt %%dég‘t‘o {}%pla%e GEdhbd FEBRs ?‘%hﬁéfgﬁ’%%&iﬁ%a CDR

derived froma non-human nter describes a ne y be
used to prepheduidaidedmatibaddto theFebadpws. of the present invention (UK

Pat ent Applicati.on 188638A, filed on March 26, .1987), the contents of
which is expresérgmctﬁeérﬁ%ff e BVZ?‘gP%P@hE’éFhoghE&%ﬁﬁ %‘iﬁ:&fefﬁﬁlﬁ“ﬂgat

repl ac i i . ) ; y | rachad
mut égeﬁgs}/\@séagats 1deS(t:Hr",l?%l;g I n Iﬂr%t%er na?ikvdgnal3 A%gfait%%%d%ﬁw\e}\‘bﬁgﬁ%%z e?ll%i tled,

Humani zed AntibddydiWintergdeSerilRs@apetbod which maynbe vsddoiouireparGtherhusnaniacd

Mononucl ear_...Phago es. Al.so w.thi C . of t | l, O re

chimeric aﬁwqﬁ?ﬁ%nqcfyztbﬁp%?ﬁﬂt%‘éﬁnggni(ﬂ]{ pﬁsﬁiu“gﬁﬁ%‘é‘&‘? ?’%cig%%ﬁﬁ}*aﬁﬁeg Mhave

been subst Md#tleds, BH75!tRE cOitemd de bhidhis Bﬁiﬁx‘é’éﬂﬂ i@brpo?@tc@'bzfréfefdﬁde.mni zed

anti bodi es_have am no acid substitutions in the franmewor regl on, such as
P

t o i mpr ovehBmaaiGIdRs may be replacedonith pen-huspanilaRs psing oligepysiepBde sitt-i body

havi : A i o _ - b
R i R T S A b A e b e
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Also within the scope of the invention are chimeric and humanized antibodies in .
which specific amino acids bave been substituted, deleted or added. In particular,
20 preferred humanized antibodies have amino acid substitutions in the framework region,

3 such as to improve binding to the antigen. For example, in a humanized antibody
having mouse CDRs, amino acids located in the human framework region can be
replaced with the amino acids located at the corresponding positions in the mouse
antibody. Such substitutions are known to improve binding of humanized antibodies to

25 the antigen in some instances. Antibodies in which amino acids have been added,
deleted, or substituted are referred to herein as modified antibodies or altered antibodies.

The term modified antibody is also intended to include antibodies, such as

monoclonal antibodies, chimeric antibodies, and humanized antibodies which have been
modified by, e.g., deleting, adding, or substituting portions of the antibody. For

30 example, an antibody can be modified by deleting the constant region and replacing it
with a constant region meant to increase half-life, e.g., serum half-life, stability or
affinity of the antibody. Any modification is within the scope of the invention so long



25 the antigen in sone instances. Antibodies in which amno acids have been
added, deleted, or substijtuted are referred to herei n as modi fi edl 7 MAR 2005
antibodies or altered antibodies. The term nodified 'anti body is al so
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anti bodi es, and humani zed anti bodi es whi ch have been nodified by, e.g.,
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it with a ;
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| east one anti geRispesific aed madfispacifis peadequles af dhe prgsed jirventign can b@maée at
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Kranz et5al USATBRI0 7 pelyddaia’ teoﬁﬁﬁﬁies Sk U.S 5PatisA 478740885 Yo Remgbdé}ﬂﬁ
. techni ques (See U.S. Patent 4,474,893, to Reading), or recombi nant DNA

t echni ques. TeFprapinant ENIPa‘iSChIBH‘s?ﬁem fic and nultispecific ol ecul es of the
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specificities, ndi ng

speci ficitipsprepaied @y%hﬁ@ﬁi&éﬁh@%nﬁtﬂu&dﬂ birdirg spacifidities( &g thel amm:lEbKé]ﬂl
exanpl es provi ded herein, For exanpl e, each hinding specificity. of the
bi specific anthdendsitic; @B@@?@P&Sﬁﬁﬁ}f&‘ﬁﬁseu%%nﬁgmééﬁé?%éﬂ desgribsddn ¢ hen

conj ugahgd e‘% Ple@@?&x@@éd FBEN PBF'@x 01519 e{%lgh Eﬂx‘aﬁigf drebiflc gﬁ“@eﬂﬁ%@i"ns or

peptldes avarie coup i ng or nki ng “agent's for

coval ent comjdjgmlhspmlﬁEmmﬂm:lumcanfbecgensmxddlsnja(aratgly agkthes cbnjugatdubtqoanat ein A
carbodi i m de, | ni m}_&%i1 S- ac&t I -t hi oacet ate (SATA
5 5 —di t hi oBiether. WheRipE HeSARiprot %nspfrf éﬁ%&uvﬁEF'éu%%EPlf“@FﬂBM

N- succi ni nbﬁxé-hﬁmﬁg a?&fﬂ; el s aéeu%pé@megﬂ r(F}\J%aaBHPEx sofcfRsgRinpi M dy!

4-(N- mal ei m donet hyl )’ cycl ohaxane-| - car box (sul fo-SMCC) (see e.g.
Kar povs ky eagexits include prgtein A, paphodinmide, Ibs:cl:asmdn_ﬁ:acqm-témaaﬁate«&%&) Proc.

QZL: us ( ebr sﬁd‘q“#%%\ﬂ%?%g?%%%‘}%g@ﬁﬁ‘gﬁi ?%%%Tg@ﬁgcg%%lé r en'Diglﬁ NbIed >

(Sci ence ( 18&@einiRid®1BLe28sridyddithiéipespioeate(SPIIP), 40 sulfostruieimid(l WOQY) 139:
aval | abl o § FIAGPAOBCH B s 1 prse ot GuitpSMEC) (o< e g Katpovaky etal.
(1984) J. Exp. Med. 160:1686; Lm, MA et al. (1985) Proc. Natl. Acad. Sci. USA
82:8648). Other methods include those described by Paulus (Behring Ins. Mitt. (1985)
20 No. 78, 118-132); Brennan et al. (Science (1985) 229:81-83), and Glennie et al. (J.
Immunol. (1987) 139: 2367-2375). Preferred conjugating agents are SATA and suifo-
SMCC, both available from Pierce Chemical Co. (Rockford, IL).
When the binding specificities are antibodies (e.g., two humanized antibodies),

they can be conjugated via sutthydryl bonding of the C-terminus hinge regions of the
25 two heavy chains. In a particularly preferred embodiment, the hinge region is modified
to contain an odd number of sulfhydryl residues, preferably one, prior to conjugation.
Alternatively, both binding specificities can be encoded in the same vector and
expressed and assembled in the same host cell. This method is particularly useful where
the bispecific and multispecific molecule is a mAb x mAb, mAb x Fab, Fab x F(ab"); or
30 ligand x Fab fusion protein. A bispecific and multispecific molecule of the invention,
e.g., a bispecific molecule can be a single chain molecule, such as a single chain

bispecific antibody, a single chain bispecific molecule comprising one single chain
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Weintraub, B., Principles of Radioimmunoassays, Seventh Training Course on
20 Radioligand Assay Techniques, The Endocrine Society, March, 1986, which is
incorporated by reference herein). The radioactive isotope can be detected by such

‘means as the use of a y counter or a scintillation counter or by autoradiography.

IV. Antibody Conjugates/[mmunotoxins

25 In another aspect, the present invention features a human anti-dendritic cell
monoclonal antibody, or a fragment thereof, conjugated to a therapeutic moiety, such as
a cytotoxin, a drug or a radioisotope. When conjugated to a cytotoxin, these antibody
conjugates are referred to as “immunotoxins.” A cytotoxin or cytotoxic agent includes
any agent that is detrimental to (e.g., kills) cells. Examples include taxol, cytochalasin

30 B, gramicidin D, ethidium bromide, emetine, mitomycin, etoposide, tenoposide,
vincristine, vinblastine, colchicin, doxorubicin, daunorubicin, dihydroxy anthracin

. dione, mitoxantrone, mithramyein, actinomycin D, 1-dehydrotestosterone,
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example, an enzymatically active toxin, or active fragment thereof, such as abrin, ricin

to

L

A, pseudomonas exotoxin, or diphtheria toxin; a protein such as tumor necrosis factor or
20 interferon-y; or, biological response modifiers such as, for example, lymphokines,
interleukin-1 ("IL-1"), interleukin-2 ("IL-2"), interleukin-6 ("IL-6"), granulocyte
macrophage colony stimulating factor ("GM-CSF"), granulocyte colony stimulating
factor ("G-CSF"), or other growth factors.
Techniques for conjugating such therapeutic moiety to antibodies are well
25  known, sce, e.g., Arnon et al., "Monoclonal Antibodies For Immunotargeting Of Drugs
In Cancer Therapy", in Monc;clonal Antibodies And Cancer Therapy, Reisfeld et al.
(eds.), pp. 243-56 (Alan R. Liss, Inc. 1985); Hellstrom et al., "Antibodies For Drug
Delivery", in Controlled Drug Delivery (2nd Ed.), Robinson et al. (eds.), pp. 623-53
(Marcel Dekker, Inc. 1987); Thorpe, "Antibody Carriers Of Cytotoxic Agents In Cancer
30 Therapy: A Review", in Monoclonal Antibodies '84: Biological And Clinical
Applications, Pinchera ¢t al. (eds.), pp. 475-506 (1985); "Analysis, Results, And Future
Prospective Of The Therapeutic Use Of Radiolabeled Antibody In Cancer Therapy", in




interleukin-1 ("IL-1"), interleukin-2 ("IL-2"), interleukin-6 ("IL-6"),
granul ocyte macrophage cplony stinmulating factor (" C)‘MCSF ), grangbqwttms
colony stinmulating factor ("G CSF"), or other growth factors. Techni ques
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see, e.g., Arnon et al., "Monoclonal Antibodies For |Inmunotargeting O
Drugs |In Cancer Therapy", in Mnocl onal4#ntibodi es And Cancer Ther apy,
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"9 I gengguc ce nbc»dles Or an anugen%mdmg %ragm%nts thereof, may be used to
20  induce specific immune responses against the cell, e.g., a tumor cell or microbial

 pathogen.

V. Pharmaceutical Compositions

In another aspect, the present invention provides therapeutic compositions, e.g.,
25 pharmaceutical compositions, containing one or a combination of human monoclonal
antibodies, or antigen-binding portion(s) thereof, of the present invention, formulated
together with a pharmaceutically acceptable carrier. Such compositions can additionally
include other therapeutic reagents, such as other antibodies, cytotoxins or drugs (e.g.,
immunosuppressants), and can be administered alone or in combination with other
30 therapies, such as radiation.
In one embodiment, human anti-dendritic cell monoclonal antibodies having

complementary activities are used in combination, e.g., as a pharmaceutical



20 induce specific immune responses against the cell, e.g., a tunor cell or
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Preferably, the carri‘er ravenous, a
subcut aneousolvends, didpersitn, medib@latings, antibacterial and antifungal agents, isotonic and

absorption delaying agents, and the like that are physiologically compatible. Preferably,

the carrier is suitable for intravenous, intramuscular, subcutaneous, parenteral, spinal or
epidermal administration (e.g., by injection or infusion). Depending on the route of

20  administration, the active compound, i.e., antibody, bispecific and multispecific
molecule, may be coated in a material to protect the compound from the action of acids
and other natural conditions that may inactivate the compound.

A "pharmaceutically acceptable salt” refers to a salt that retains the desired

biological activity of the parent compound and does not impart any undesired

25 toxicological effects (see e.g., Berge, S.M., et al. (1977) J. Pharm. Sci. 66:1-19).
Examples of such salts include acid addition salts and base addition salts. Acid addition
salts include those derived from nontoxic inorganic acids, such as hydrochloric, nitric,
phosphoric, sulfuric, hydrobromic, hydroiodic, phosphorous and the like, as well as
from nontoxic prganic acids such as aliphatic mono- and dicarboxylic acids, phenyl-

30 substituted alkanoic acids, hydroxy alkanoic acids, aromatic acids, aliphatic and
aromatic sulfonic acids and the like. Base addition salts include those derived from

alkaline earth metals, such as sodium, potassium, magnesium, calcium and the like, as
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" material to prevent its inactivation. For example, the compound may be administered to

a subject in an appropriate carrier, for example, liposomes, or a diluent.
Pharmaceutically acceptable diluents include saline and aqueous buffer solutions.
20 Liposomes include water-in-oil-in-water CGF emulsions as well as conventional
liposomes (Strejan et al. (1984) J. Neuroimmunol. 7:27).
Pharmaceutically acceptable carriers include sterile aqueous solutions or
‘dispersions and sterile powders for the extemporaneous preparation of sterile injectable
solutions or dispersion. The use of such media and agents for pharmaceutically active
25  substances is known in the art. Except insofar as any conventional media or agent is
incompatible with the active compound, use thereof in the pharmaceutical compositions
of the invention is contemplated. Supplementary active compounds can also be
incorporated into the compositions.
Therapeutic compositions typically must be sterile and stable under the
30 conditions of manufacture and storage. The composition can be formulated as a
solution, microemulsion, liposome, or other ordered structure suitable to high drug

concentration. The carrier can be a solvent or dispersion medium containing, for
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desired ingredient from a previously sterile-filtered solution thereof.

Dosage regimens are adjusted to provide the optimum destred response (e.g., a
20 therapeutic response). For example, a single bolus may be administered, several divided
doses may be administered over time or the dose may be proportionally reduced or
increased as indicated by the exigencies of the therapeutic situation. It is especially
advantageous to formulate parenteral compositions in dosage unit form for ease of
administration and uniformity of dosage. Dosage unit form as used herein refers to
25  physically discrete units suited as unitary dosages for the subjects to be treated; each
unit contains a predetermined quantity of active compound calculated to produce the
desired therapeutic effect in association with the required pharmaceutical carrier. The
specification for the dosage unit forms of the invention are dictated by and directly
dependent on (a) the unique characteristics of the active compound and the particular
30 therapeutic effect to be achieved, and (b) the limitations inherent in the art of

compounding such an active compound for the treatment of sensitivity in individuals.
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adm ni stration. The amount of active 1ngredient which can
most preferably from about 1 per cent to about 30 per cent.

20 Formulations of the present invention which are suitable for vaginal
administration also include pessaries, tampons, creams, gels, pastes, foams or spray
formulations containing such carriers as are known in the art to be appropriate. Dosage
forms for the topical or transdermal administration of compositions of this invention
include powders, sprays, ointments, pastes, creams, lotions, gels, solutions, patches and

25 inhalants. The active compound may be mixed under sterile conditions with a

pharmaceutically acceptable carrier, and with any preservatives, buffers, or propellants
which may be required.
The phrases "parenteral administration” and "administered parenterally" as used
herein means modes of administration other than enteral and topical administration,
30 usually by injection, and includes, without limitation, intravenous, intramuscular,

intraarterial, intrathecal, intracapsular, intraorbital, intracardiac, intradermal,



15 conbined with a carrier nmaterial to produce a single dosage formw ||

generally be that anount of the conposition which prpduces a thﬁﬁm | C

effect. Generally, out of one hundred per cent, this amunt wil J

from abomO 0878 per cent to about ninety-nine percent of PEI/USIRISII

i ngredient, preferably fromabout 0.1 per cent to about 70 per cent, nost

preferably fromabout |I per cent to abouyye30 per cent. 20 Fornul ati ons of

the present invention which are suitable for vaginal admnistration also

| ncl ude pesagiddiiondal HRIRacHEAE Mo AIbS, sRRiERar, MABER Qllars RltR¥psular,

formul ati ons ntal ni'ng such carriers as are knowi in the art to be

appr opri at esubidadamdd, ihtvaspind] pepidirel amidntradternal injeatienl endritifusiohni ni st rati on of

conpositions of this . inventi i ncl ud owders, sprays,, oi ntnqents st es,

creams, |otions ,é’&msﬁs o Fiiiablsaguces N abnagneosb cathiets Which mayihe camploved

compound e e At any| LB igal ly

accept abl gﬁ%:ﬁgr?ﬁ er, gger}gﬁgm?{;%ﬁg%ﬁ%rﬁgg er \,gﬁ’?‘@@?“ﬂh@? g’ra ??’I*%r p?’?&yloﬁsgnt S

. which nay beudhemgglyeetol, propybdresipsl, pdyathntlencaglyeal pand the dike), and suitalile

. "adm ni stered parenterally" as used, herei n. meaps,mdes of adm nistration
other than BREGFRINCHRG Y&ES § oo S OYnandygy § PREApIf ST 8YShAM, and

i ncl udes, W, té. 1 P A3 dah b : I3 5}@{&1@ ;% | Sapserial,

i ntrathecal , ?%aacaﬁgg%??ﬁﬁﬁgggﬁ?%,ﬁw?’mIr.acar F’gl) Fr?tSéfg%Eerna%, 07

MAR 2005 \BeBiiiAl85ieR aPEHEOLYthd fdinténaince obihe réequared glartidle sins tir the baselof

subcut aneous, subcutig;l ?ji; I ntraarticul ar, subcapsular, subarachnoid,

i nt raspi nal “SREHTORY 8RC 8K AT HiS H81S; nj ection and i nfusion. Exanpl es of

sui t abl ggaqueousTRad cORIpSHRAY %a?adh{oi &h&iﬂ%jﬁ%ﬂﬁ%c‘ﬁ%%@eﬂ&ﬁdes, W&t&n@e
pharimaceutical conpositions of the invention include water, ethanol,

pol yol s ( sagshtsaemylsifyingoigentsrand\dispgrsing ageots;, Ryeveptiohef presengeyodol , and t he
like), and suitable m xtures thereof velgel%al%ioe o] Ie mSUCh as ﬁl i gt(?a oi |,
and i nj ect abt SOBPEANTE Tt B LSUEECHR UARY SRS OB PR oSy FHEP PNV R y can
be mai nt ai npdlusfoarof &%E6WS EntitlitteriaPandsgtifingabaddnty fornaxamipld parabsnich as

| ecithin, by the maintenance qof the required particle size in the case of

di sper si onsChigrohuignok phenplsodric agids andithplike. Hapaplsebe denyableds drdudeny al so
cont ai nygdj g%ﬁ‘:ﬂicsaﬁﬂfsbs&% a%rsﬁﬁgs,v b Ehloi(‘)}gé,tahﬁghe ARE éthe%%ﬂlg%kifﬁ%hé? Yn

agents and di spersing’ agents. event | on presence of M croorgani sns may
be ensured bdditiod)proiveged absatption qiitlecimghetabls pleupaesutizaldfoloy mdyebe broaghiisi on

of various antibacterial.and. antifynqgal .agents,. for exanpl e ar aben
Ohl b obut anafout BRGReRisicR ¢ 42ty e RetrpRtion Yok &S A BmEs Qo o

to include and gelatin.

When the compounds of the present invention are administered as
20 pharmaceuticals, to humans and animals, they can be given alone or as a pharmaceutical
composition containing, for example, 0.01 to 99.5% (more preferably, 0.1 to 90%) of
active ingredient in combination with a pharmaceutically acceptable camier.

Regardless of the route of administration selected, the compounds of the present
invention, which may be used in a suitable hydrated form, and/or the pharmaceutical

25 compositions of the present invention, are formulated into pharmaceutically acceptable
dosage forms by conventional methods known to those of skill in the art.

Actual dosage levels of the active ingredients in the pharmaceutical
compositions of the present invention may be varied so as to obtain an amount of the
active ingredient which is effective to achieve the desired therapeutic response for a

30 particular patient, composition, and mode of administration, without being toxic to the
patient. The selected dosage level will depend upon a variety of pharmacokinetic

factors including the activity of the particular compositions of the present invention
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general, a suitable dai Ily dose of a conpositions of the | .
site of the target. If desired, the effective daily dose of a therapeutic compositions may

be administered as two, three, four, five, six or more sub-doses administered separately
at appropriate intervals throughout the day, optionally, in unit dosage forms. While it is
20  possible for a compound of the present invention to be administered alone, it is
preferable to administer the compound as a pharmaceutical formulation (composition).
Therapeutic compositions can be administered with medical devices known in
the art. For example, in a preferred embodiment, a therapeutic composition of the |
invention can be administered with a needleless hypodermic injection device, such as
25 the devices disclosed in U.S, Patent Nos. 5,399,163; 5,383,851; 5,312,335; 5,064,413;
4,941,880; 4,790,824; or 4,596,556. Examples of well-known implants and modules
useful in the present invention include: U.S. Patent No. 4,487,603, which discloses an
implantable micro-infusion pump for dispensing medication at a controlled rate;
U.S. Patent No. 4,486,194, which discloses a therapeutic device for administering
30 medicants through the skin; U.S. Patent No. 4,447,233, which discloses a medication
infusion pump for delivering medication at a precise infusion rate; U.S. Patent

No. 4,447,224, which discloses a variable flow implantable infusion apparatus for
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formulations of the inventions, as well as components of the invented molecules; p120
20  (Schreier et al. (1994) J. Biol. Chem. 269:9090); see also K. Keinanen; M.L. Laukkanen
(1994) FEBS Lett. 346:123; 1.1. Killion; L.J. Fidler (1994) Immunomethods 4:273. In

one embodiment of the invention, the therapeutic compounds of the invention are

formulated in liposomes; in a more preferred embodiment, the liposomes include a
targeting moiety. In a most preferred embodiment, the therapeutic compounds in the
25 liposomes are delivered by bolus injection to a site proximal to the tumor or infection.
The composition must be fluid to the extent that easy syringability exists. It must be
stable under the conditions of manufacture and storage and must be preserved against
the contaminating action of microorganisms such as bacteria and fungi.
A "therapeutically effective dosage" preferably modulates dendritic cell growth
30 and/or activity by at least about 20%, more preferably by at least about 40%, even more
preferably by at least about 60%, and still more preferably by at least about 80% relative
to untreated subjects. The ability of a compound to modulate dendritic cell growth
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antigen processing and presentation ahce
particle size in the case of dispersion and by use of surfactants. In many cases, it is

20 preferable to include isotonic agents, for example, sugars, polyalcohols such as manitol
or sorbitol, and sodium chloride in the composition. Long-term absorption of the
injectable compositions can be brought abotit by including in the composition an agent
which delays absorption, for example, aluminum monostearate or gelatin.

When the active compound is suitably protected, as described above, the

25 compound may be orally administered, for example, with an inert diluent or an

assimilable edible carrier.

V1. Uses and Methods of the Invention

The compositions (e.g., human monoclonal antibodies to dendritic cells and
30  derivatives/conjugates thereof) of the present invention have in vitro and in vivo

diagnostic and therapeutic utilities.
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conposi ti onged & Give t@u%pmeﬂcdrm@gno@ém Viedy esdériRNENihé datt@bt erfiitific 30
derivatives/conjugates thereof) of the present invention have in vitro and

in vivo di%glrslateddiserses-her apeutic utilities. } 0 7 MAR 2005 WD 01/85798
PCTI USOy 415114 -K3 Fo SRR nol ecul es .can.be,adm nistered to
cel I's _ioglécul tur e,ﬂ 0e.ﬁgﬁ.rml Vi {nﬁgrctf%?ég@%%nv%‘f lrssnllr?llu e%&%‘f‘@’&??ueél?é‘fﬂ,’mgn

vivo, to trdeatlsitipceVgnddined of adaahtticcelaelaridydiffase. OF srah@fipte, tHSmetheaks and
herein, the term"subject” is intended to include human and non- human

ani mal s. THOMRASHIODS of the prasend HveRtien carbaused o reaitd SiRlecherth@e guigimngne,
vertebrates, o o kSnARS altBrgeR! sy ' ,
sheep, dog, cow,syg |c3kerlllzf,l arrf)1 ?%fians, ’re%p’tﬂﬁgéﬁd@g%%%ﬁtn a g’g%ﬁ%%ftg)?
enbodi ment , unvwantdd mmanuanactihvityi assocaated dithiimatinverdilatioa bl dendriticusdld. i n vi vo

to trea prevent or .diagnose a vari.e of dendritic,cell-pediajed or
dendr i £1% "AEPRRIRG SHn BRIy S8 G BHeT RIS UERRE: T BTERT B hurman
ani mal s i ncirdagi@ent WHEBEE MahAriiti-0enarite cells of the invention include rheumatoid

arthritis, multiple sclerosis, diabetes mellitus, myasthenia gravis, pernicious anemia,

Addison's disease, lupus erythematosus, Reiter's syndrome, and Graves disease. For
example, a subject suffering from an autoimmune disorder may benefit from inhibition
20 of dendritic cell mediated presentation of an autoantigen.
Other examples of diseases that can be treated using the human anti-dendritic
cell antibodies of the invention include transplant rejection and graft versus host disease.

Transplant Rejection

Over recent years there has been a considerable improvement in the efficiency of
25  surgical techniques for transplanting tissues and organs such as skin, kidney, liver, heart,
lung, pancreas and bone marrow. Perhaps the principal outstanding problem is the lack
of satisfactory agents for inducing immune-tolerance in the recipient to the transplanted
allograft or organ. When allogeneic cells or organs are transplanted into 2 host (i.e., the
donor and donee are different individual from the same species), the host immune
30  system 1s likely to mount an immune response to foreign antigens in the transplant (host-
~ versus-graft disease) leading to destruction of the transplanted tissue. CD8+ cells,

CD4+ cells and monocytes are all involved in the rejection of transplant tissues. The



dendritic cell-nediated or a dendritic cell-related disease. For exanple,
the nethods and conposifions of the present invention can be uq}e’ngmmseat
a subject with an autoi nmrune, inmmune system or inflammatory disorder,
e.g., a wiosirsdes characterized by aberrant or unwanted | ppgRRepEhI tY
associated wth i mmunonodul ati on by dendritic cells. 15 Autoi mmune, i nmune
system and inflammtory disorders that gy benefit from treatment with

t he human anti-dendritic cells of the invention include rheumatoid

arthritis, Lok ' ' . [ ]] . heni . a avi,s
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medi at ed prRHEPAEIHIN e deptregiions thegeansplanted tiseyeaorpirgan.of di seases t hat
can be treated uéiirJ@Vtc \;S%pg%-dendritic cell antibodi es of the

i nvention incl ude—transptrea ion and graft versus host disease.
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sati sf act O‘r"feotgrgtfezﬂﬁ?ﬁ% rla%ie%fut@&n%%{lnﬁﬁ%h ¥ _lmlg}ogqéﬁﬁncop}pge}nig&aia%t to the
t ranspl ant ettansfdrreaioaint alipendig adtipithe in dlit SiRmehCthe dbhér'sIhmAfndefiapaEs
transplanted into a host (i.e., the, donor and donee are differen?
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nount aRfgi flor e s ' nt. . (host -
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t her apeut i cRABAIRATEIW aesplaniation; buhleshiavers @VEL hayalso besnirenorisddn etbetir i ti c
cel |. medi at gfles & WOMThE G RAKGRH INTRAROTERD OfRRerh e BROBLHE RRLERY
preventing such cells from~ participating in the dest uctlgn of t

t r anspl ant ethventseugre msed kg mhibiGhe actiwhrdf i stosigeDipsesastingscells,recg. ademdritise f or
t he therlgpegéﬂsc agents of the present invention is in nodulating the

I mmune response involved in "graft versus host" disease (GVvHD). GVHD is a

potentially fataln shtR@S@mbdtiineRs e hHethbB hrid BHpIsRIBhS o the 19RAREH BAtbLel | S
are transferred to an allogeneic recipient, Inthis situation, the donor's

i munoconpet¥Atto meduiate ggyjmaing srsponedn @subiect feavardscansingigen. Thelwmean ati-t he
skin, gut eglidflc @1ARELLAME b HeSnvention can be used 10 target an antigen 1o a dendritic

cell and thereby modulate antigen presentation and processing, such that an immune

20  response to the antigen is induced. The antigen can be a tumor antigen, or an antigen
from a pathogen, e.g., a microbial pathogen. The pathogen can be a virus (e.g., HIV), a
bacterium, a fungus, or a parasite. The antigen can also be a component of an amyloid
deposit in a patient, such as a patient suffering from Alzheimer’s disease and the antigen
is AP peptide. .

25 For example, a molecular complex comprising at least one binding specificity for
a component on the surface of a dendritic cell linked to an antigen, wherein binding of
the complex to the dendritic cell mediates internalization of the molecular complex, can
be administered to a subject to induce or enhance an immune response against the
antigen. The immune response generated against the antigen includes antibodies that

30  bind to the antigen and T cells that bind to the antigen as a component of an MHC- or
MHC-II complex. Accordingly, the human anti-dendritic cell antibodies of the

invention can also be used to mediate dendritic cell-targeted immunization of a subject.



10 frequent targets and nay be destroyed during the course of GVHD. The

di sease presents an especjally severe probl em when inmune tissugEigmgi&ﬁg
transpl anted, such as in bone marrow transplantation;’ but |ess HD
has al sowbaasTsported in other cases as well, includi ngpb¢asshy/adigs ! i ver
transpl ants. The therapeutic agents of the present invention are used to
inhibit the activity of host antigen preggoting cells, e.g., dendritic 15
cells. In another enbodi nent, the nethods and conpositions of the invention

can be useg @ ABRU : B4R, Se | bj.ect towards a
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enhance an i;amnq response against the antigen. The inmune response
gener at ed A5AUFSHY exeressitd utheisueacsni@ csHy {95 sanmple; hntrapdedsiondrt o t he

anti geni@ndrahs§ld 1PWIE ' : t . C-1 or
VG 11 compl s SR dCaIIMAE o bl CrRlhind HcRE, 28 URERTR enficifls M The
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target wholmtleggehs, e.g., a tunor cell, an effector cell or a mcrobial

pathogen, to Thus, the antibodies of the invention can be used to stimulate the immune
response to pathogens, toxins, and self-antigens. Examples of pathogens for which this
therapeutic approach may be particularly useful, include pathogens for which there is

20 currently no effective vaccine, or pathogens for which conventional vaccines are less
than completely effective. These include, but are not limited to HIV, Hepatitis (A, B, &
C), Influenza, Herpes, Giardia, Malaria, Leishmania, Staphylococcus Aureus,
Pseudomonas aeruginosa.

The compositions (e.g., human antibodies, multispecific and bispecific

25 molecules) of the invention can be initially tested for binding activity associated with
therapeutic or diagnostic use in vitro. For example, compositions of the invention can
be tested using the flow cytometric and internalization assays described in the Examples
below. Moreover, the activity of these molecules in triggering at least one effector-
mediated effector cell activity, including cytolysis of dendritic cells can be assayed.

30 Protocols for assaying for effector cell-mediated phagocytosis and cytolysis are known
in the art.



dendritic cells. Anti-dendritic cell antibodies or antigen binding
fragnents thereof can be directly expressed on the furface of aldeMAR 200or
exanpl e, by transfection or 10 transduction of a cell with a vector

cont ai ni W@ 0185798i ¢ aci d sequences encodi ng a human dendr ipcrayseghirnspeci fic

anti body of the invention. Alternatively, anti-dendritic cell antibodies,
or antigen binding fragnents thereof, cangbe bound to a cell or a pathogen
by the use of chemical linkers, or lipidtags, or other related nethods.
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i nvention have additional utrlirty In py a agnosi's™ o
cel | - medi ataad in EPJ&6drIq7. cleaidmpositane (k. gl heaseantibodiescanalispezifid gl human

nonocl opal ,.antibodi gs,, the Ltispecific or bispecific nolecules can be
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phagocytosis or cytolysis of a dendritic ce I n the presence o man
ef f ect or cdiuman angibodiesultishecifie aud hispécific weingnles) of the invention ¢am also be

internal i zedepys therapeutic agents. Effector cells for targeting can be human leukocytes such as

macrophages, neutrophils or monocytes. Other cells include eosinophils, natural killer

20  cells and other IgG- or IgA-receptor bearing cells. If desired, effector cells can be

! obtained from the subject to be treated. The target-specific effector cells, can be

administered as a suspension of cells in a physiologically acceptable solution. The
number of cells administered caﬁ be in the order of 10%-10° but will vary depending on
the therapeutic purpose. In one embodiment, the amount will be sufficient to obtain

25  localization at, for example, a dendritic cell, and to effect cell killing by, e.g.,
phagocytosis. In another embodiment, target-specific dendritic cells, e.g., dendritic cells
linked to compositions of the invention can be used as therapeutic agents for localization
at a target cell, e.g., a tumor cell, microbial pathogen, virus, or virus infected cell, or for
targeting an antigen, and to effect an immune response against the target cell or a target

30  antigen, by, e.g., antigen processing and presentation. Routes of administration can also
vary.



dendritic cell; or to target an antigen to a dendritic cell. Methods of
adni ni stering the conpositions (e.g_, human antibodies, 10 mul ti sp@diMARCI05
and bi specific nolecules) of the invention are known in the art. Suitable
dosages WD wis&87980l ecul es used wi || depend on the age and wrer@isvi/rsii4 he
subject and the particular drug used. The nol ecul es can be coupled to

radi onucl i des, such as 0001, 90Y, 105Rhs7etc , as described in CGol denberg,
DM et al. (1981) Cancer Res. 41: 4354-4360, and in EP 0365 997. The
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di stinct cytotoxic ) .
modulate the level of a cognate antigen on a dendritic cell, such as by capping and

20  elimination of receptors on the cell surface.
The compositions (e.g., human antibedies, multispecific and bispecific
molecules) of the invention which have complcmerit binding sites, such as portions from
IgGl, -2, or -3 or IgM which bind complement, can also be used in the presence of
complement. In one embodiment, ex vivo treatment of a population of cells comprising
25 target cells with a binding agent of the invention and appropriate effector cells can be
supplemented by the addition of complement or serum containing complement.
Phagocytosis of target cells coated with a binding agent of the invention can be
improved by binding of complement proteins. In another embodiment target cells
coated with the compositions (e.g., human antibodies, multispecific and bispecific
30 molecules) of the invention can also be lysed by complement.
The compositions (e.g., human antibodies, multispecific and bispecific

molecules) of the invention can alse be administered together with complement.



effector popul ations toward, for exanple, dendritic cells. For exanple,
anti-dendritic cell antibodies |linked to anti-Fe- garmaRI or anti - ﬁ:z)?mw
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PCT/ US01/ 15(11:1;415(1)58 Accordingly, within the scope of the invention are

conposi tions conprising human antibodies, nmultispecific or bispecific
mol ecul es and se W@mpéﬁﬁﬁﬁm{humboénmsﬁtmpm atdeblmdh:t ageous in
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P Gan be detected. a’?hus the invention provides II[D]CthOdS fo% localizing ex vivo or in vitre

dendritic cells. The detectable label can be, e.g., a rad101sotope, a fluorescent
. compound, an enzyme, or an enzyme co-factor.

20 In one embodiment, the invention provides methods for detecting the presence of
dendritic cells or a dendritic cell antigen in a sample, or measuring the amount of
dendritic cells or a dendritic cell antigen, comprising contacting the sample, and a
control sample, with a human monoclonal antibody, or an antigen binding portion
thereof, which specifically binds to dendritic cells or a dendritic cell antigen, under

25 conditions that allow for formation of a complex between the antibody or portion thereof
and dendritic cells or a dendritic cell antigen. The formation of a complex is then
detected, wherein a difference complex formation between the sample compared to the
control sample is indicative the presence of dendritic cells or a dendritic cell antigen in
the sample.

30 In still another embodiment, the invention provides a method for detecting the
presence or quantifying the amount of dendritic cells in vivo or in vitro. The method

comprises (1) administering to a subject a composition (e.g., a multi- or bispecific



I n other enbodi nents, the subject can be additionally treated with an agent
that nodul ates, e.g., enhances or inhibits, imune cell activity gr}%‘( 0{
the expression or activitly of Fc™ or Fc”™ receptors, hy for exanpﬂ , R 2005
treati ngwWohe1/sa#8 ect with a cytokine. 10 Preferred cyt oki WN{JQﬁnsln
adm nistration during treatnent with the nmultispecific nolecule include of
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colony-stinmulating factor (GWCSF), interferon-y (IFNvy), and tunor

necrosis fa : C itions (e . g... h n apti bqdi es, .
mul ti speci f%%%é)yﬁ%vg%%%é&?gﬁ&gf Srfuehicfion deteetable markes; G
used to tareeiositgthe subjortite 2 roend fortdetechfd bSd dRted i h
cells. For such use, the binding agrer?t cca‘% be i niagclje Iﬁlgfkgkangllﬁé}é%ﬁﬁ at

. can be det efWYingfrndnfisgellfyent i on provi des methods for |ocalizing ex
» Vivo or in Vitroaideashidi I T etectahle | abel can be, e.g., a
radi oi sot ope, a ﬁluoreséaﬂr?'(tésg rr;a"gfﬁ*h‘"dgs%lﬁ“’é'ﬁ?,ﬁﬁ? CPPaying ROSIIORE {8, 20
* In one efiboklimamantitidiées, muttivpecific RAOYisPes ORI Tes) OF tHShPhiol dnd Ne

- presence of, dendritic cells or a dendritic cell antigen in a sanple, or
measuring t HETICHARS tflo’b\“se- ddsdt eanduigharicentem a legeinatre additionel feagent syeh as a
conpri si ng ; i I ontrol sanple,.Wth a human
nmonocl onal %ﬁ?ih%ggk ?Slgﬁ’ng‘h&gﬁi"gg ﬁ?’@?ﬁ%“rﬁ%“%ﬁ F'S’ﬁng'gﬁlé‘f‘dé%gf‘? thiinygntion
speci fi cal | fe.gi fnlimnamaﬂﬂmﬁﬂyihdvmg%ddnﬁlﬁheﬁm@%ﬂt%ivﬂﬁ&%ﬂnd@%&ﬂ@?@ wager 25
condi tions ég_jatr.t.al Iﬁw far for n%tgeietﬁm of a conplex between the anti de or
portion t heY@SFtcLrlls dishustifrorp thesfinsthuspanantibedy).t i ¢ cel | antigen. The
formatigp of a conplex is then detected, wherein a difference conpl ex

formati on between the sanple conpared to the control sanple is indicative
the presence of dbngrdsentgnysmitios infurtheridingrated by aigd folloMihg@hmiples whighsanp! e.
30 In still h%ﬁ?&ﬂc?tr ecnbodi réent he. i.,nventjon provides a nethod for
detecting the  presenegsigye &&&H’E‘I’?‘j’iﬂﬂ&ﬂgh & RoRfRRtsof ad disnrastand allel | s i n
Vivo or in refdrémces Hitents bitDSublZAEDH idatiRA LAl ' . bj.ect a
conposition (e.g., lbalta\?errul ti- or b|6as)}sﬂé‘?lﬁ]§i Pgh%at@q%{%&g%@%uf)%%@%éq%

PCTI USOLI 15??(3"%[5%]15mmﬁteﬂlhéfﬁlhgbrﬂfﬂgmmr a fragnent thereof,.
conjugaed to a detectable marker; (ii) exposing the subject to a neans
for detecting said detectable marker to identify areas containing
dendritic cells. Also within the scope of the invention are kits conprising
the conpositions (e.g.,



5 human anti bodies, multispecific and bispecific nolecules) of the
invention and instructiens for use. The kit can further contain eﬁj ﬁ%?“
one additional reagent, such as a cytokine or conplenent, or one“dr g
addi t i onwio thiss®es anti bodi es of the invention (e.g., a hurﬁf’ﬂ@é{]ﬁhﬁﬁgy
havi ng a conpl enentary activity which binds to an epitope on endritic
cells distinct fromthe first human antihgdy). 10 The present invention is
further illustrated by the foll ow ng exanpl es which should not be

construed ag fur Lo, & T nts of all figures and all

ref erences, pat e?{%ﬁgﬂ%@l&%ﬂ%ﬁ%gﬁ 5@?@11%03 ??‘Eﬂ’i‘taﬁéggﬁ%%celﬁrm@mgn this
appl i cat i Omnﬁhodyﬁfwﬁfeﬁnﬂdhﬂ%‘cﬁm?tﬂhﬁﬂeb%ﬂi%-@’lreferenc.e- 15 0 7_MAR
2005 WO 01/85798 -60 PCT/USO01/ 15114 1. G Kobler and MIstein C. (1975)

Conti nuous cultures of fused cells secreting antibody of predefined

specificit Nat i 497, 1 2. ., Boul | ann Hozuin N., and Shul man
MJ. ( 198432' Prod g %ﬁ‘g%?“ﬁ?'ﬁﬂ%%‘%ﬁémg&&HF%M-@h@%JW&HﬁW@ﬁmwal
Nat ur e 332:chi8ri6fousd/huthah anfibo®s NaRgeB19: 43.6h9ote J., Neuberger M S.,

and Wnter G (1989) Replacing the conplenentarity-determning regions in
a human anti body with those of a nouse. Nature 321: 522-525. 10 4. J.D.

Mar ks et alg (199 - I ni i gn Hu antibodies from V-gene
libraries d”'i'spl a%giﬁéﬁ&glﬁ%ghg.ﬁ ’%“? '.E?]EF% qrgg@:b.t—)@g_\g'w_er G. (AR89 onber g, et
al . 1994. Auplasing sigecirhplembhtarity-aéttinaani ' i iSind ur

di stinct geneti csrmdi fi cgti ons. IfyNat ure 3&3?%{???1?3 gg%ga%@l%g%hﬁgﬂ&eép we
S.C., But cHByusq datyse 3di: SZ@2Moward H. C. (1997) Antibodies to major

hi st ocoppati-bility anti gens produced by hybrid cell lines. Nature
266:'550-552. 20 0 7 MAR 2005 WD 01/85798 PCT/ US(c) 1! 15114 bl EXAMPLES
4, J.D. Marks ef al.(1991) By-passing Immunization Human antibodies from

V-gene libraries displayed on phage. J. Mol. Biol. 222: 581-597.

5. N. Lonberg, ef al. 1994. Antigen-specific human antibodies from mice
15 comprising four distinct genetic modifications. Nature 368(6474): 856-859. '

6. G.Gatfie, Howe S.C., Butcher M.C. C. W., and Howard H.C. (1997) Antibodies
to major histocompatibility antigens produced by hybrid cell lines. Nature 266:550-552.
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Exanmpl e | Production of Human Monocl onal Anti bodi es Against Dendritic
Cells Human anti-dendritic cell nonocl onal antibodies were generat@j FR/ 005
i muni zing the HCO7 strain of HuMAb mice with preparations of den rr‘ |g
cell's. H®O/1HsMME mce were generated as described in U peTR&sbeM114NoS.
5,770,429 and 5, 545,806, the entire disclosures of which are hereby

i ncorporated by reference. 10 In particulggt, HCO7 m ce were inmmuni zed four

times with intraperitoneal injections of human dendritic cells enulsified
in Freund's Adjuvant. Briefly, dendr,iFTkj} S were prepared as foll ows.
Human peri pheral bl ood nononucl ear cells ) were obtained by density

gradi ent centrifugation of whole blood or Leukopak platelet apheresis

preparations- I\/bpolgyt i\)s re isqQlated by adherance to tissue culture flasks

. 15 for two ﬁ%ﬂﬂ‘g,e ndXreduction e wman Manoclenal Ansikndies Against s by

- incubation with 2 ng/ Pend and 10 ng/m 1L-4 in macrophage serumfree
nmedia (G bco) for 5 to%l %?%Cells for inmunizations were used fresh or

stored ffozen at -80C. Mce were immunized every 2-3 weeks. Finally, an

- intravenous injegtion of dendritic cells in phosphate buffered saline
(PBS) was perf orﬁﬁﬂ*aﬁﬁnar epdnis relhmenesignal anfibagdiesowers genermied by imepmizing g

mce vere Rag pRSOPArARGrALMAL IR WithPrad Wb aritib % Hgn DXy, domas

producing anti-dendritic cel ant?%&é@@ﬁﬁgﬁggﬁdergm ‘F?g-mﬁ;?@gf‘ b

pl asna contmicaiweye grn¢rattdmd detdribed & U.S PhichONbe S, VRO 42F 4+8165)548, 806, the

P3X63- Ag8. 65 eloma cells.(deppsited with the ATCC under designation ATCC
CRL 1580 no‘?@é%&‘éﬂ%ﬁ%wﬁﬁﬁggmﬁ?fé?g?ﬁbﬁH%"PB’PT"&%I’PEECWFWri domas wer e
sel ectedoby 25 arOplicblar, HEOP Bt iinfiR e foll ks R iARERR oW Out

I ng ny

(about 10-14 days) each "well contain I domas was ScCr eene or the
product i on afecthionsel hyymndindrftia eellsenulsifiedimFlen6d LA GavarRdBiidfly dehdehtid donas

b oduct | on 1 AR ARPRE AR Bou cainaf ferelfra e posen flsabralb EBMERL. 30

The hybri doneis obesinel by dersitipRadieiocemtitadaish 8 whele BISGES Médkhpid pRieY@r | ous
types of blogd cells by flow cytonetry. Dendritic cells were prepared from

adh ﬁr ent 15| REgparaldonss Monacyies werigolated by adhgeapce tatissueitultge flesksment ed
i AND. Q1 8 . 114 -62 U
W t C':Nllg:SFfOi’;1 PM%?\FI‘S% &)Q/Qﬁlucxcn id E@ﬁ%ﬁ) deﬁ J.léJ §gﬂ§]€§ ]6]{:];1?&}'188 “flpjg%{ig/ml

G anul ocyt es hronocyt es” an ocytes Wwere-o
hepar ani zedGMRrOISE dndddtng/mihH.-ddh nscphagd seeuth fteednedi (Gibydy fofl 918 9 days.

super.nat antéeﬂ

s 3F immunizations were used fresh or stored frozen at —80°C. Mice were
immunized every 2-3 weeks. Finally, an intravenous injection of dendritic cells in
_phosphate buffered saline (PBS) was performed prior to splenectomy. The spleens from

20 responding mice were harvested and dispersed into single cells.

To generate hybridomas producing anti-dendritic cell antibodies, splenocyles
from mice with plasma containing anti-dendritic cell antibodies were fused with
P3X63-Ag8.653 myeloma cells (deposited with the ATCC under designation ATCC
CRL 1580 nonsecreting mouse myeloma cells) and PEG. Hybridomas were selected by

25 growih in HAT containing media. After hybridomas grew out (about 10-14 days) each
well containing hybridomas was screened for the production of human IgG using an
anti-human IgG ELISA.

Positive hybridomas were screened for and selected based on the following
properties: (1) production of human IgG antibodies, and (2) bindiﬁg to dendritic cells.

30 The hybridomas secreting hurman IgG were tested for reactivity with various
types of blood cells by flow cytometry. Dendritic cells were prepared from adherent
mononuclear cells by culturing for 5-7 days in media supplemented with GM-CSF and



| gG positive clones at 4C. Binding was detected with a FI TC | abel ed goat
anti-human 1gQ@ Fc) probe. The cell associated fluorescence was di}gm@i
by anal ysis using a 5 FACScal i bur instrument. Several hybridomas t

scr eenedvproegseed human | gGLK anti bodi es t hat dermnstrat igTh%h\il ty with
dendritic cells as assessed by flow cytonetry (e.g.,

A33, B9, Bl1l1l, B33, B47, C8, CIO C(C20, C28, C29, C30, C35 El, ES8, E10

E18, E20, E21 and E24), as shown in Table 1 bel ow. Sone of the hurman

ant i bodi es referenti al react|V|t wth
dendritic é% ?ﬁ’“@%n@aﬁgmﬁm&’%&? IRberytes Piseo thVQﬁOT.B’ 85798 - 63
0 7 MAR 20MEpRamizeoRiolEulbad TARLES wakR: é\%h a‘tal\{’éf )

Reacti vi tymtEI()) Dendritic Cells Human Lynpﬁg%@t&ggﬁ/% tes ?ﬁgén r %05'1 Cells

MAb A3- + AlgGipasitive clones.at 47C. Rindingiwasidord@ed ivith dﬂ-’EIG-labtt}b&‘ngat&hh- Hubnart++
Egg Ij --+/ ‘Igéef7 <) plrobé “The celfastbciatedd huoresc%%ge was et%n;;{n_ea Jlr)%’ an%sgis J\rlerlng?;O- --+ -

5 FACScalibur instrument.

Several hybridomas that were screened produced human IgGlx antibodies that
demonstrated reactivity with dendritic cells as assessed by flow cytometry (e.g., A3, AS,
A23, A24, A33, B9, B11, B33, B47, C8, C10, C20, C28, C29, C30, C35, El, E8,E10,
E18, E20, E21 and E24), as shown in Table 1 below. Some of the human antibodies

i 10  demonstrated very high and preferential reactivity with dendritic cells as compared to
other blood cell types.



El -+/--+ E8-++++ E10- +++++ E18- ++++ E20++++/ - +++ E21+| -
no bi ndi ng det ect ed- weak/ equi vocal
hi gh bi nding extremely hidgh binding 0 7 MAR 2005 WD 01/ 85798 PCT/
- 64 Exanploet1Bs@¥sr act eri zati on of Human Monocl onal
Cells 5 1.
antibodies to dendritic
| gG anti bodies with specificity for

Key:

Dendritic
cel |

10 -

bi ndi ng

+++1- +++ E24-+/--+/ -
| ow/ si gni ficant

TLePR T

Ant i bogiceaistpesingt

Bi ndi ng specificity of purified human anti-dendritic
cells Severgl. hybri domas that secreted human
dendritic cells were subcl oned

extremely higfl binding

and expandepABPIE PUT iEfiha M’JhocM?i?:?%?i'B@h:e@Wlﬂpﬁgﬁﬁﬁ?wq}éﬂ%ﬁtﬁtéﬁﬂg rom
super nat ant s of hybridona cultures grown I n spi nner a um dified
I ncubat or ioﬂlnnanng 5% C02. Anti bodi es werle purifigd by chromat ograghy on
a Protein /-aﬁﬁggse olum according to thg nanufactiurer's specificat|i ons
(Pierce, Roc d (ijYmRhocﬂﬁ%S [)UM?‘?‘@M esurranPANS bqdi cBendnitic Calln t gst ed
. for reacti I[yAgli t ljenljli_tib ret-s o I — i_llca -ept eseht+ Rg—Vvaf Hous
ot her hemafopoetic gell types us$ing ?Lrow dqytonetry.l Briefly, dendritjic
cells were prepadr ed| from adhereht noapnucl §ar celTs{by curgaring fror 5-7
- days in nediasuppl enented with]|GW CSE and (I L-4, as jdescribed above.| The
U937, CEM 'H#A%_anj L540-cell |ines ere dqultured iln nedi a+20 suppl gment ed
wth 10% f ¢ pyvHhe—ser CHR Fhre—eceH-s—wera—harvestgd—washed—and-
i ncubated Wt Mat ufating concenptrat '%ns of| hurin mgnocl onaltanti bodiles B
11, C20, A33 - +- - H-
B9 +/- 4+ + +
| B11 - +/- - +H+
B33 - +/- - +/-
B47 - +/- +/- +/-
C8 - +/- - -
C10 - +/- +/- +
C20 - +- +- sy
C28 - +- - 1-
C29 - +/- +/- ++
C30 - - - +/-
C35 - +/- - +
El - +/- - +
’ E8 - ¥ ¥ F
El0 - + + ++
E18 - + ¥ rars
E20 + ++ +- +
E21 +/- ++ +/- =+
E24 - +/- - +/-
Key: - no binding detected
+/- weak/equivocal binding
+ low/significant binding
++ high binding
++



E21 or an isotype control (human I1gGl) at 4C with shaking for 1 hour.

Ant i body binding was detected by further incubation with a FI T%j ﬂﬁﬁZ@?
goat anti-human |gQ Fc) Jprobe for 1 hour at 4C. Thecells were washed,
fixed wiwb 0i/s86985 par af or mal dehyde, and cell associ ated flpyﬁy(%gﬁ% was
anal yzed using a FACScal i bur (Beckton Di ckinson) instrunent wth | I Quest
software. As shown in Figure 1, human npggcl onal antibody B 11 bound
exclusively to dendritic cells. Mnoclonal antibody C20 bound specifically
to dendritic cells, and also denonstrated |ow | evel reactivity with the
nonocyte-li ke cell lines U937 and THP-1, 30 and the Hodgkin's |ynphoma
cell line L540. Simlarly, human nonocl onal antibody E21 bound
preferentigly to dendritic cells, but also reacted at a low |l evel with
L540 cel | SXampiedp. 1 (harsaterizationoidumandVonselonabAntibedieuAgainsbnoc onal
anti bodies B11, 0 7 488 cdf 01/ 85798 PCT/ USQOL/ 15114 -65- C20 and E21
recogni ze different antigens, and that they preferentially bind to
dendritisc cells conpared to other cells of hematopoetic |lineage. I11.

Dose-depengent hinding of purified human anti-dendritic cell antibodies to
5 dendritid cel IMﬁﬁH@ﬁﬂi human anti-dendyitiquell antiberdips teedendritic
anti-dendritic cghfs nmonoclonal antibodies B 11, C20, and E21 with
dendritic cells was exam ned by flow cytonetry. Dendritic cells were
prepared from adherent nononuclear cells as described 10 above. The cells
wer e harvested a§d i ncubated with varying concentrations of the nonoclonal
anti bodi es B 11, ft‘fzéarl bridgmasg that segrejgskhuraan 1e(F antibodess vath snseidicityifodi ng
was detgct. - i R ng.cel |
Resoct ored PR BT Wel BB aliAlpadiid fob WRRRAERE NidaRI e apMRISE Wi 1
Cel | Quest 9vsire wlated Eeah supenmimsiof hydbnitlbinadyldessmrewn o gsineke flaskieipendent

bi ndi ng to,dendriti.c 15 cells. d i sot tched control
RN R RN O G COUN T et
purified heaaPrRaacA apabsesliRAdcestdBk 1d ;hé%glllﬁfaémfe%s spQéiﬂéaﬂdhsﬁ?iac

concentration-dependent manner to dendritic cells. The varying i ensefty of
bi ndi ng be®Rgs&forddd)ant i - dendritic cell antibodies indicates that they

recogni uni que r | tppes on the d ritic.cel.ls 0..l11.

Bi ndi nglzsgf humn@%ﬁ%ﬁ%ﬁéﬁntﬁ WV glﬁﬁ%%ﬁe-gggrrﬁe%tﬂmae"ff& ??q%f‘t‘é’el l's

E)}Je é 0 t heicellsund celblined yepredemilig various 6thbShéthhtopo@it dedttpseshusig Féw cul ati ng
00

cytometry. Briefly, dendritic cells were prepared from adherent mononuclear cells by
culturing for 5-7 days in media supplemented with GM-CSF and IL-4, as described
above. The U937, CEM, THP-1 and L540 cell lines were cultured in media

20 supplemented with 10% fetal bovine serum. The cells were harvested, washed, and
incubated with saturating concentrations of human monoclonal antibodies B11, C20,
E21 or an isotype control (human IgG1) at 4°C with shaking for 1 hour. Antibody

" binding was detected by further incubation with a FITC-labeled goat anti-human

IgG(Fc) probe for 1 hour at 4°C. The cells were washed, fixed with. 1%

25 paraformaldehyde, and cell associated fluorescence was analyzed using a FACScalibur
(Beckton Dickinson) instrument with CellQuest software.

As shown in Figure 1, human monoclonal antibody B11 bound exclusively to
dendritic cells. Monoclonal antibody C20 bound specifically to dendritic cells, and also
demonstrated low level reactivity with the monocyte-like cell lines U-937 and THP-1,

30  and the Hodgkin’s lymphoma cell line L540. Similarly, human monoclonal antibody
E21 bound preferentially to dendritic cells, but also reacted at a low level with 1540
cells and THP-1 cells. These data demonstrate that human monoclonal antibodies B11,



nonocytes are the nost comonly used type of dendritic cell for both
research and 25 clinical- applications. However, dendritic cells depi%@ﬁ
fromprogenitor stemcell's also can be used and may :nore accurate J 2005
represenvoaemssogti c cells in human tissues. Accordingly, peutdigisial | ow ng
study, dendritic cells differentiated from CD34+ progenitor cells were
eval uated for reactivity with human nonogkonal antibody B 11 by fl ow
cytometry. 30 Purified nonoclonal antibody Bl | was extensively dialyzed

P or escence ) AR0R LIS EREAR AR et ihidps, il Gocthey Betor BBl la fagiie o

di ssol vi ng ctllsgompaied t&bifEer bﬂlﬂoﬂﬂenﬁioﬂ&bﬁ@méhg%. MAR 2005 WD 01/ 85798 -66
PCT/ USO1115114 Stock FI TC was added dropwi se with constant mxing in an
anount to provide 50 gg FITC per ng of antibody protein. Follow ng the

. addition ofif FI TGy, bk ois; hours at
room t enper at ur ation on

a Sephadex G 10 dmkiumnnceM| i brat ed in PBS 5 CD34+ progenl tor cells and-:
dendritic cell differentiation nmedia were obtained from Poetic
Technol ogies, Inc. (Gaithersburg, MD). The cells were differentiated

according to thengga@bg a + Sonhdd |t
harvested and incu ateg%tp\g\nﬁ ﬁ?t geg?ﬁ b@#ﬁ@%ﬁﬁ%@%ﬁg do?‘ d@ﬁé {:é%é?donal
i sotype cormtibbdiamﬂ'lbpdglo z(ﬂdlEﬁalm:Iﬂg&‘erElriFﬁ)ceHﬁ whbexahhited by floaxsmmhaiyed

fl uorescence wa é%l anal |s 1 usi ng a FACScal.i bur instrunent
with Cell Quest Gee Ht?f BE-‘BP‘P s mopoppeleareeds ardesarbrshst r at e

t hat hupgn dEBOQCTB@%EIIS @%'ﬂ?@)&teﬁ aillé 1&u@§éd%ﬂ%é%bﬁc&%ﬁoﬁns of the

differentiated from CD34+ stemcells in a dose depéndent nmanner.
Ther ef or e, mérodonal antibedjest BhhtG2PeB21 or en( potgsedntel all 6MQr Antibodyebihdinghat

of hunan ant LG T HRCABHRAGRE SRS o 24Tl apene] of

human anti -fliiesieicehéc wasliteiBined hingh FATSARBYr Bsthimdd® WAt dellGuest@BvaREAgES
conpared dendritjic cells was assessed by flow cytonetry. 20 ndritic cells

wer e prepared fr%%ﬁlh@ﬁé?@m apHbaflydemonsiated §0%d@§8®m bingdingtp dgndritic

o7 Gaye. W on CpRr e ah SRR RALANBRAPIUT MiBonf A o RM sf A 0 "

of These data demonstrate that the purified human monoclonal antibodies B11, C20 and E2

‘bind in a concentration-dependent manner to dendritic cells. The varying intensity of
binding between the anti-dendritic cell antibodies indicates that they recognize unique
molecules or epitopes on the dendritic cells.

20
III. Binding of human antibody B11 to CD34+ stem cell-derived dendritic cells

Due to their availability, dendritic cells differentiated from circulating blood
monocytes are the most commonly used type of dendritic cell for both research and
25 clinical applications. However, dendritic cells derived from progenitor stem cells also
can be used and may more accurately represent dendritic cells in human tissues.
Accordingly, in the following study, dendritic cells differentiated from CD34+
progenitor cells were evaluated for reactivity with human monoclonal antibody B11 by
flow cytometry.
30 Purified monoclonal antibody B11 was extensively dialyzed against 0.3 M
- sodium carbonate buffer, pH 9.5, for labeling with fluorescence isothiocyanate (FITC).
A stock FITC solution was prepared by dissolving 1 mg solid FITC in 1 ml of DMSO.



nonocl onal antibody B I 1 or an isotype control antibody at 4C. Human

anti body binding was detected with a FITC-| abel ed goat anti-hunman ég%@(m@
probe. The cell 25 associiated fluorescence was determ ned by analys [

a FACScawiomrssvesst runent with Cel |l Quest software. The re?&h‘}&oﬁﬁﬁ‘ghom in
Figure 4 and denonstrate that human anti body B 11 binds {0 nmacrophages to
a lesser extent than to dendritic cells_gdhus, the Bl | target antigen is
al so expressed on nmacrophages, although the |evel of expression is |ower

than 30 t hahoQbp i kic-gells, The .reactivity of npnocl onal
ant i body Baglt i Wﬁ{%%ﬁ%@rjﬁ ag{(gzvgsgei%s'l %WPMBA@%&@O%WPH@@SW BEity

ot h str Si[fﬁrcfa‘i%@iﬂﬁ%%ﬁﬁmﬁ?ﬁ oror e g ORI Bk ubygge ="' ¢

PCT/ US01/ 15%94p # darkdon &3 hrarpadirbom yerperstire FEE® 1abelet dnifbddyrpiocy t e

responses, ; ¢ I VIitVeof .antibody B 1 1 wth pmacrophages may be

benefi ci al 1%33?&3?3&%} :ﬁﬁgﬁghtqng%%ep&?g?‘eﬁfﬁr@wIeg?ll’\gl.mt%’d‘tfc}?ts-on of human

ant i bodys B11 t arCBG4aprogsanoneellba tesitcvetkiimbreARARG Otk vARL LRTkaD 1
P- cells, a

was tested using flow cytonetry for binding to

monocyt e- | ik Faptic Teghnolpgies, & (GaithessburgydMD)s Rl svere diffe rarmiatedbef or e

d aft induced to differenti t d dendriti
cel 1 phencreerafiie B RhapfER IR S8 ons, DERSEECeshere Pavestedant t ur e
medi a or i rincubdiedl with patybiPeirRentyitions m&n@o}&iﬂog}e@rgoml laiti

I ncubat ed \t%th 1(1') (ﬁa‘ﬁf of _nmonocl onal antibody B 11- or an 1sotype
control antP¥Bes §HHRR) sk T celltassor@tedrivonsadenca vas detetnsided byanslgsience
was detgy mied Pyaerabiisic ' - | ibur. instrument with Cell Quest
sof twar e. Thg@r esults ar eshéﬂown .ﬁ"“ﬁ%@r hes! Sofware ose data denonstrate
that, under nor riie gsalts dre showin in Bigare ITamd dengishatetBat HulanSd R ishat he B 11
target anti . er en, THP-1 cells are driven towards a dendritic
cel | phenot"gﬁg"%%ﬁﬁllﬂsi‘%ewp%ﬁa diffsrentiatad om@ RS ster cells ih a ddwe

expr essi on deperdent Bahndr. THeBFbrea He BIANa] | bpduced.

Accor di ngl y,i)these results further co?#g?trFﬁﬁﬁ{%gqé%@é%%%f’?g%‘%‘ﬁ%{clwcguéﬂﬂ
human ant i BEuerfd fzomamepocyes andfonPBrogdhiibi steasselsi at ed specifically with
dendritjsc cells. VI. Binding of human antibody B 11 to nacaque dendritic
cells The ani mal (nonkey) nodel of cynonol gus nmacaques can provi de rel evant

25 i nf or matlW¥on r&i'gdm@crfgmhfm&kiwd)cghﬁpﬂhéﬁ%@ aRl getidqdjies. provi ded
that the target

The ability of human anti-dendritic cell monoclonal antibody B11 to bind to |
macrophages compared dendritic cells was assessed by flow cytometry.

20 Dendritic cells were prepared from adherent mononuclear cells as described
above. Macrophages were prepared from adherent mononuclear cells by culturing for 5-
7 days with M-CSF. The cells were harvested and incubated with 10 pg/ml of
monoclonal antibody B11 or an isotype control antibody at 4°C. Human antibody
binding was detected with a FITC-labeled goat anti-human IgG(Fc) probe. The cell

25  associated fluorescence was determined by analysis using a FACScalibur instrument
with CellQuest software.

The results are shown in Figure 4 and demonstrate that human antibody B11
binds to macrophages to a lesser extent than to dendritic cells. Thus, the B11 target
antigen is also expressed on macrophages, although the level of expression is lower than

30  that observed on dendritic cells. The reactivity of monoclonal antibody B11 with
macrophages is not surprising due to the similarity between dendritic cells and

macrophages. Since these two cell types share both structural and functional properties,



antigen is conserved anong primtes. Accordingly, the cross-reactivity of

human nonocl onal antibody B11l with dendritic cells from cynonol ggs gm?my
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Sierra Bvorm@sm®sl s, and dendritic 30 cells were prepared f)éﬁﬂﬁs@ﬂﬁ?{ﬁ”t
nmononucl ear cells by culturing wwth GWCSF and IL- 4. Dendritic cells were
I ncubated with 10 g/m of nonocl onal antkpgdy BIl 1-FITC or 0O 7 MAR 2005

WO 01/85798 PCTI USO01/ 15114 -68 an isotype control antibody (human |gG FI TC)

at 4C. The ig@lllin hs . s determ ned.by anal ysis using a
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Bi ‘ndi ng u

the B 11 target antigen is conserved 5 in primates. VII. man
antibody B 11| to dendritic cells in human tissues The reactivity of human

. nmonocl onal \ant i hgdyetk, ] | K |Is..from ti ssues was
eval uated by im1’El1’1‘c5€r:1'i‘él’tl'ogrfr,t el ﬁﬂ&q 1 gt B = nﬁ so designed to

eval uat @ any potential cross-reactivity of antibody B 11 with other cells
- or antigens of human tissues. Cryosections of human tissues were obtai ned

via autopsy or sungrRmonsriepalanihedy Biheee tastadsingstiors cyoke@ydofibindingitom
and st or ed TH®4 R1196] @Y ARSIk LIPIES 15 sectioned at 5 fixed for
10 minutes with ace’tone,oéﬁeghhgfegls ovdeéﬁﬁegﬁo.mgﬁjﬁ'@g%o&%ﬁ? h 10%
neut r al - butbeforednd aftercthe well ohiadlites teduoetd tadifferentiateIbWhrs AGlendYiid &4 © ect

[ mrunoperoxi]dast%Ptechni gue was enpl oyed. Sections were first stained with
the Bl |- EMTEORPe sot ype- mat ched- FI TC anti body diluted in PBS contai ning
heat adgr egat ed By, Torif QeHs wer Bk oFLGTBY 3 A%} DOl es vere
det ected using a rabybi_t ant i S'20 Eﬁ%&gﬁ%%g%ago S\A“E"{ii‘%??f%‘”ﬁ% Oxi dase
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of dendritic cells and_sone nmacrophages 1n a S €ex
speci fic stRERAMRER With CllQuesesbfivarts There2alts arotshpwen toRigued 5.ant i body. These

data d L onal i body B 11 ind dendrj ti
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| esser ext ant express the B11 target antigen. However, when THP-1 cells are driven towards a :

dendritic cell phenotype by culturing in media containing GM-CSF and IL-4, the

expression of the B11 target antigen is concomitantly induced. Accordingly, these

results further confirm the specificity of the B11 human antibody for a target antigen
20 (B11) associated specifically with dendritic cells.

VI.  Binding of human antibody B11 to macaque dendritic cells

The animal (monkey) model of cynomolgus macaques can provide relevant
25 information regarding the clinical application of antibodies, provided that the target
antigen is conserved among primates. Accordingly, the cross-reactivity of human
monoclonal antibody B11 with dendritic cells from cynomolgus monkey was evaluated
by flow cytometry.
Fresh cynomolgus blood was obtained from Sierra Biomedicals, and dendritic
30 cells were prepared from adherent mononuclear cells by culturing with GM-CSF and IL-
4. Dendritic cells were incubated with 10 pg/ml of monoclonal antibody B11-FITC or



The m nimal binding of B 11 to nononucl ear cells in the spleen and
progenitor cells of the bone marrow may represent binding to i mytjumsm 2[]051
dendritic cells. Human antibody 30 B 11 did not cross-react with other cell
types orwoOiosssm8 in the sanples tested, further denonstr gbirRgei/d14
specificity of this antibody for dendritic cells and, to a | esser extent,
macr ophages. 0 7 MAR 2005 WD 01 /85798 _g§.PCT/USO /15114 TABLE 2

| mmunohi st ochem stry of Human Monocl onal Antibody Bll Binding to Hunman

Ti ssues Anth BRVId SsHitfo b\ | (
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and/ or sube’mtdh@lﬂr@hecﬂlmjnahalyéisuMhﬁAEScahbﬁr mﬁthﬁﬂerﬁj enents negati ve.
Liver: Interstit dendr]!:t I C | I's 2+, Kupf cells 2+, all other

el enents negati S}B)r‘@ég’c W@H&%ﬂ?ﬁh’é‘é %ﬂtlbﬁﬂéﬁéﬂ hinds to dendnitia ¢eldlscel |

3-4+ , all | 4t ri.tic cells
3- 4+, Rgtlgﬁlltlgﬁnggf ella ce t‘a}iﬁe ﬁ%%cor @r ]Ilda%g’%%ﬁigf l%é%ugg{vgﬂal

nmononuclSeadn pamiatesi n mar gi nal zone 2+, rare to occasi onal nononucl ear cells
in PALS/follicles 2+, other elenents negative. Kidney: Interstitial
dendritic cells 3-4+, all other elenents negative. Lynph node: Capsul ar

dend I o : | [ 3+,
dondr L1 k! < Finfine SukeagS AN Ml LAL IPALRANGSS ) o,

medul l ary sinus dendritic cells/macr ophages 1- 2+, ot her el enents negati ve.
Brai n: Meni ngeal/peri t he dendriti 3-4+, al] other elements
negative. Testi s'ﬁ'P %}%ma&éﬂ@}qchngf S}?%dy§U+““ﬂaldPn‘8'{tW lls frement s

10 human tissues was cvaluatcd by immunohistochemistry. These experiments were also

-

designed to evaluate any potential cross-reactivity of antibody B11 with other cells or
antigens of human tissues.
Cryosections of human tissues were obtained via autopsy or surgical biopsy and
embedded in Tissue-Tek O.C.T. medium and stored frozen below -70°C. Tissues were
15 sectioned at Smm, fixed for 10 minutes with acetone, and dried overnight. Slides were
fixed with 10% neutral-buffered formalin for 10 seconds prior to staining. An indirect
immunoperoxidase technique was employed. Sections were first stained with the B11-
FITC or isotype-matched-FITC antibody diluted in PBS containing heat aggregated 1gG
to block Fe-dependent binding. Primary antibodies were detected using a rabbit anti-
20 FITC antibody followed by a peroxidase labeled anti-rabbit reagent. Each slide was
read by a certified pathologist and binding was rated according to the following key: +
(equivocal), 1+ (weak), 2+ (moderate), 3+ (strong), 4+ (intense), Neg. (negative). The
results shown in Table 2 below demonstrate clear staining of dendritic cells and some
macrophages in all tissues examined. No specific staining was observed with the
25 isotype control antibody.
These data demonstrate that human monoclonal antibody B11 binds to dendritic
cells in human tissues, as well as macrophages in human tissues albeit to a lesser extent.
The minimal binding of B11 to mononuclear cells in the spleen and progenitor cells of
the bone marrow may represent binding to immature dendritic cells. Human antibody
30 B11 did not cross-react with other cell types or tissues in the samples tested, further
- demonstrating the specificity of this antibody for dendritic cells and, to a lesser extent,
macrophages.



negative. Pancreas: Interstitial dendritic cells 3-4+, all other elenents
negative. Heart: Interstitial dendritic cells 3-4+, all other el erEhMap 2005
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in Figure |9. EGF sequences |wéreeelenentsaegatied] in order to det ect the

bi ndi ng of Hhe SCFV“tC dendritic-—cells usinag.anti-FFG antibodies
Dendritic ¢ells were incubat&dV¥ PHerstal degdritic cells 2 Kupsier celis 2call otem
washed bef ¢re incubation w tRjanhts fdgbaifd TC probe for 1 hour at 4C. The
sanpl es werte_analyzed using|FACS anal ysiS. 15 The results of the FACS
anal ysi s démonstrated that tBresti Dérrfd Feubtutaggoms/fintorsti tiflLiwadriNe osis 3044]
anti body Bjil | bound to human,dendrjtic ceIIs Accordingly, the ScFv can
be used as|a vaccine or as 4Rl ﬁ??ﬁ $PEAVENKki ng the ScFv to a sel ectled

antigen or jtoxin, respecti V@ISfleen: Interstitial dendntic cells 3-4+, Reticulotendothelial

cells lining cords of Billiroth 2+, occasional mononuclear cells
in marginal zone 2+, rare to occasional mononuclear cells in

PALS/follicles 2+, other elements negative.

[14

Kidney: Interstitial dendritic cells 3-4+, all other elements

negative.

[

Lymph node: Capsular dendritic cells 3-4+, subcapsular
dendritic cells/macrophages 3+, follicular dendritic cells 2-3+,
paracortical dendritic cells 2-3+, medullary sinus dendritic

cells/macrophages 1-2+, other elements negative.

(1

| Brain: Meningeal/peritheleal dendritic celis 3-4+, all other

elements negative.

(19

Testis: Interstitial dendritic cells 3-4+, all other elements

negative.

[

Pancreas: Interstitial dendritic cells 3-4+, all other elements

negative,

ke

Heart: Interstitial dendritic celis 3-4+, all other elements

negative.

13

Small intestine: Interstitial dendritic cells 3-4+, Lamina propria
dendritic cells/macrophages 2-3+, Peyers pateh dendritic

cells/macrophages 2-3+, other elements negative.




20 I X. Binding of F ab' 2 fragnents of human anti body BI
dendritic cells The reactivity of F(ab')2 fragnents .of human nonocl onal

| I with dendritic cells fromhunan tissues was eval udt7eMAR$005
fl ow cytwoeiirsg7o9sThese experinents were al so designed to

anti body B

the Fe portion of human antibody B 11 is 25 significantly involve

| to human

‘i'ﬁl tlﬁ%l%et her

binding of B 11 to dendritic cells. F(ah'7;)2 fragments were prepared by
digestion of purified Bl 1 mAb with pepsin under stand

F(ab')2 fra
PCT/ USOL1115
human nonod
ant i body on

gmeENtS— Wer e purif

ytes by culture i
Elah! )?“ anti bod

Progehit6roB +28Get éleﬂxenﬁé@fegatii
for 1 h t

fragnents our

C. The cells were

I'n the

ard conditions. The

114 -71 chromat og r’%’%ﬁ yf i. a%ﬂ/ﬁi i?tlcfslgﬁe]egqig,nuﬁ Fsﬁ%@‘@d » Hewatoppetien

ubated wi th whol €

washed bef ¢
4C. The cel
i nstrument

re i ncubati on w {

and Cel i quest so

Auagt Interstiteal degditi€ adils)R24-PEA peohe matlophagtaar
| s were washed agFQLLn ri%nto anal ysi s using
f w8 §

IS RREATYER gure 10

5 a FACScal i bur
, the results of

t he FACS ar

and F(ab' )

agmlmm@r%f]gﬂlg‘

2 _fragnen

ol (el HEEE ATl ;
11 boun dmtggbéc?i epﬁl ([JIlr'}]‘l%fﬂlég{éclﬂeé F?fslv

] ata
rar—atrct quy B4

'Wth simlar

ki netics, ihsiuearossereadivitytdneliésonerecondutied atFaeolbE) AsSTNALs ARlaranL bod
does not c%(i&@#tmi&gi%i@gggly to binding of Bl 1 to dendritic cells.

Exanpl e 3 Tte 4% 11 Target Antigen 1. | nmunoprecipitation of
antibody B 11 -target anti fromdendritic cells 15
/ 1 was used to inmunoprecipitate its cognate
Géh B ngle chaiw Fi €SciB) ifefgmentscf Hund nsli®sdd BOMimmeas ti ¢
cells weye prepred and incubated with nonoclonal "antibody
I sot'ype corﬂ%r—elg——cf-g%ianti body at 4C. Anti body-antigen 20

captured with anti-human | gG agarose,
gel el ectrophoresis.

t he human nonocl onal
Human nonocl onal anti body B i

target anti

conpl exes were

approxi mat el y 18bhadepefidin efressingleshaiv Fudragnient efivirharynoBodlbnal antibody B11

I munopr eciwiy dffitle Ifferent preparatipons._of dendritic cell
| ysates, but nhot mict gk conf@sﬁl&s%sr‘?ﬁ?se‘ga%%@i%cﬁﬁx fJow qytaraetsy

i mmunopr eci pi t atTlenB$1 SdFewas bansedeted by

recognilzoes

HAMHRthe W) qSEE A Ne bR@SYadd 7!

(BEQ ID NO: 3 and 4) domains of human monoclonal antibody B11 as shown in Figure

9. EGF sequences were incorporated in order to detect the binding of the ScFv to

dendritic cells using anti-EFG antibodies. Dendritic cells were incubated with B11-

ScFv for one hour at 4°C, then washed before incubation with anti-EFG-FITC probe for

15

1 hour at 4°C. The samples were analyzed using FACS analysis.

The results of the FACS analysis demonstrated that the B11 ScFv fragment of

human monoclonal antibody B11 bound to human dendritic cells. Accordingly, the

ScFv can be used as a vaccine or as an immunotoxin by linking the ScFv to a selected

antigen or toxin, respectively.

20 IX.

Binding of F(ab’)2 fragments of human antibody B11 to human dendritic cells

The reactivity of F(ab’)2 fragments of human monoclonal antibody B11 with

dendritic cells from human tissues was evaluated by flow cytometry. These experiments

were also designed to evaluate whether the Fc portion of human antibody Bl11 is

25  significantly involved in the binding of B11 to dendritic cells.

F(ab’)2 fragments were prepared by digestion of purified B11 mAb with pepsin
under standard conditions. The F(ab’)2 fragments were purified by protein L

at

10

and separated by SDS pol yacryl am de
A_band corresponding to a nol ecul ar wei ght of



target antigen on dendritic cells with an approxi mate nol ecul ar wei ght of
180 kilodaltons, as anal yzed by SDS-PAGE. I1. N-termnal sequedi MAR 15 t he
human nonocl onal anti body B11l target antigen 30 fromdendritic cells 0 7
MAR 200wao\/gsh985798 PCTI US01/ 15114 -72 Fol | owi ng i mmunoGRUsmastieon as
descri bed above, the B 11 target antigen was subjected to N-term nal am no
acid sequencing to determ ne honol ogy wih- knowmn proteins. Cell |ysates
were prepared fromdendritic cells and allowed to incubate with 5
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identify any other proteins as having signifticant honmology to

anti gen. 2®v1ﬂmmnlfaukmescs stdichying dieat dhe Fé podiehlof itheswhals mmelwhlwnbddy)f

non- speci fical | rot ns ,by..ove bat j.on with anti-nouse
| gG char ge d°SHANGS, %@g%}é‘g yv@sb“y(gﬁﬁﬁf%?qogw&ﬁi{] LlF'ear ed super nat ant
was recgyvered and |ncubat ed overnight with anti- human | gG -agarose
previously charged with antibody Bll. The agarose was washed w th PBS and
boil ed wit iEWﬁGm%m?»ng Chaxsicterizatipneof BH Target Antigenagar ose was spun out 25
and t he supernatant was | oaded onto a gel. Antibody Bl11l i mrunoprecipitated
a protein of approximtely 150-180 kD. This protein was blotten onto a
PVDF menbr dne arnshmesipredipitddos WE Stie iigdryinonatlondl natibédy B -cirpa afitignci ng.
The N-term nal nicrosequenci ng results of the nonoclonal antibody B 11

target antigen rensepditic ¢gdlst o) | owi ng protein sequence: LLDTR QFLIY LEDTK
RCVDA 15

Human monoclonal antibody B11 was used to imamunoprecipitate its cognate
target antigen from dendritic cells.

Briefly, cell lysates from dendntic cells were prepred and incubated with
monoclonal antibody B11 or an isotype control IgG antibody at 4°C. Antibody-antigen

20 complexes were captured with anti-human IgG-agarose, and separated by SDS
polyacrylamide gel electrophoresis.

A band corresponding to a molecular weight of approximately 180 kilodaltons
was evident in antibody B11 immunoprecipitates from two different preparations of
dendritic cell lysates, but not in the control sample. Accordingly, these

25 immunoprecipitation studies showed that human monoclonal antibody B11 recognizes a
target antigen on dendritic cells with an approximate molecular weight of 180
kilodaltons, as analyzed by SDS-PAGE.

1I. N-terminal sequencing of the human monoclonal antibody B11 target antigen

30 from dendritic cells




30 (SEQ ID NGO 7). This sequence again matched that of the human nmacrophage
mannose receptor (GenBank Accession # NP_002429) with 100% i denfl 7 AR @808 "
20 amino acids as determ ned using the BLAST algorithm at the National
Cent er fwo oBssteechnol ogy 0 7 MAR 2005 WD 01/ 85798 PCTI US(PQ1/useits414 73

I nformation web site (http://ww. ncbi.nl mnih.gov/). These data indicate
that the target nolecule on dendritic cgtls recognized by human nonocl onal
antibody B 1 | is the nacrophage nannose receptor. 5 I1l. B 11 inhibits

FI TC- dextran uptyg,vike 4aRRGH ﬂg{,a‘xgﬁﬁdrﬁas-r&b%cﬁwd &Wv@,%@ﬁﬁ?&érg%ﬁ@@ﬁ

designed to test whet h%r anti B 11 bl ocks the ‘mannose eceptorwaaﬁd

t hus can beubjetéd tb N-teaemdngd kmind avidseeuentingto detbintine hompkygyovitlo knoén

pat hogens with,the mannose receptor (e.g., cellular infection). Dendritic
cells were H€Mfated with FI TG Dextran (500 g/nm) and either 10 isotype
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t enperatures indicat’e . xtran nol ecul es are known to be
speci f : I(:.’al Imoncbaidnaii aatibadyd hyatdédd u%imtijbody:-ahilige.rtdmmlg:testwme nqrtlnmdehriﬂemi}t or
E i Tg)a - dgihﬁﬁgﬁtﬂ}@?ﬁiﬂ@éﬁs Eﬁf@éﬁ@ﬁ'\%e%éwlgﬁg ir)ﬂé%%fy %gidffﬁga%lé f%t.?&ﬁ}or%q% Freteisnce
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i nstrument ;Efrorfﬁﬁe gglpg%rﬁiu%g?ﬁﬁd%xﬁggﬁlﬁo%%?g%@b@ Q?g%&%c?idﬁln %‘%%% 37C and

0% at 4C. rAsnafionad antibddygdit ketafget astigenbuabyehBed forldN dedredaltdmainaprike of

FI TGC-dextran by .61.5%under. these condi tipns, These results, su st that
human. renocRaRdRciSh; ThONepingl EaRene B iR bast BFaIck NeRECITERSE, on of
pat hogepng M&&ﬁ%ﬂ%&&ﬁﬁﬁd?&?ﬂbﬂ&-M@ﬁ. Exanpl e 4 Activity of Human
Anti'-Dendritic Cell ntibodies 1. Internalization of human nonocl onal

anti body B 11 bySeguencingiof thedftemdgal Micaneine antd residugs aftthéymennclgnaliaptbodypl |

I's internaly follow ng binding.to dendritic cel.ls s _eval uated by flow
cytonetry. BERGFE TR FyRiEs bRoh SO FohbGaR ST TOREN B | o

described mbev®e rdbtaichd HllvwEe i ncubated with a saturating concentration
of nonoclonal antibody B 1 | -FITC at 4C for 1 hour to allow maxi num
surface binding of the antibody, washed 30 with cold PBS to renove excess

ant i bod and th | ﬁﬂmﬁﬁ 4\0US ' of tine to allow
for ant |¥%ody I nt gjri%#@bgt I on. e%gg?p‘?&fé@\;\:ﬁe)r e %ﬁgéﬂtﬁghed

LDTRQFLIYNEDHKR (SEQ ID NO:6)  Macrophage mannose receptor

A computer search of the human protein database did not identify any other
proteins as having significant homology to B11 antigen.

20 In a further study, dendritic cell lysates were cleared of non-specifically binding
proteins by overnight incubation with anti-mouse IgG-charged agarose The agarose was
spun out, and the cleared supernatant was recovered and incubated overnight with anti-
human IgG —agarose previously charged with antibody B11. The agarose was washed
ﬁ_rith PBS and boiled with reducing loading buffer. Finally, the agarose was spun out

25 and the supernatant was loaded onto a gel. Antibody B11 immunoprecipitated a protein
of approximately 150-180 kD. This protein was blotten onto a PVDF membrane and
sent to Midwest Analytical, Inc. for microsequencing.

The N-terminal microsequencing results of the monoclonal antibody B11 target
antigen revealed the following protein sequence: LLDTR QFLIY LEDTK RCVDA

30 (SEQIDNO:7). This sequence again matched that of the human macrophage mannose
receptor (GenBank Accession # NP_002429) with 100% identity over 20 amino acids as
determined using the BLAST algorithm at the National Center for Biotechnology



with cold PBS to stop the reaction, father washed with O. 1%PBﬁDj m 2.51to0
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370 dagdr TrbEefic! Bt BLYT EHRAMEBSHS fgedh KEDOMIRE R P2 BE (1
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As shown in Figure 11, antibody B11 blocked the uptake of FITC-dextran by
61.5% under these conditions. These results suggest that human monoclonal antibody

B11 can be used to block the interaction of pathogens with the mannose receptor.

20
Exampled4  Activity of Human Anti-Dendritic Cell Antibodies
I Internalization of human monoclonal antibody B11 by dendritic cells
25 The extent to which human antibody B11 is internalized following binding to

dendritic cells was evaluated by flow cytometry.

Dendritic cells were prepared from adherent mononuclear cells as described
above. The cells were incubated with a saturating concentration of monoclonal antibody
B11-FITC at 4°C for 1 hour to allow maximum surface binding of the antibody, washed

30 with cold PBS to remove excess antibody, and then incubated at 37°C for various
periods of time to allow for antibody internalization. The samples were then washed

with cold PBS to stop the reaction, futher washed with 0.1% PBA, pH 2.5 to strip



selected fromthe slices through the center of the cells after sectioning
the entire cell. WD 01/85798 -75 0 7 MAR 2005 PCT/U501/15114 Thq]IT ﬂﬁwm[ﬁ
confirmed that B 11 mAb was rapidly internalized by dendritic cells a r
bi ndi ng wo ot/8s798ENNOSE receptor, again suggesting this anPChusyl/zamn
efficiently deliver antigens or toxins into antigen presenting cells.
Consistent with the FACS data, the integfalization was evident wthin 15
m nutes, and nearly conplete within one hour. Il11. Enhanced anti gen
present at i Qirfde SRR kit O W r@&fﬁh’ | ~With
human rmnogl onal anti%gggd%ﬁ%%%%e%irsd\gpﬁgghgfe%?ng%e g?ﬁeaflgﬁhér%ﬁw
monocl onal FAACithaidyasBetn intanalired u SledtrobeellkGveze hamediatdhe wasledesith g Yand

present at i f tigens b ndritic cell,s,. the anti body S, cqnj ygated to
the tet anu?ﬁmgé%&%gﬁ‘géﬁo TRyt H%I“E}rfé‘-ﬂﬁr%"é}zaﬁ‘i’%é’é-"ﬁ\gﬁﬁﬂ ?ngl”é ent .
SMCC. Dendry 19 I I [ Egdﬁez{n Ji e as .
descri bed Oéfb%\spgg }tqr?\,vtsﬁ ré}%@@%?’iﬁg%aﬁg%aa? cel EBBdrenglrE{?Eig{gei&%H@*lon
‘cont ai nér s.anfbodly irtéemalizitios whS caleulatddewibes fatbveing forapllat ed in 96 wel |

mcroliter plates at 5000 cells per well in nmacrophage serumfree nmedi um
with 10%fetal calf serum Monocl onal antibody B 11 conjugated to tetanus

toxoid or tetan ' o] t: -' e ' t he
dendritic cell s%/{?}%?%g‘gﬁ&s tg égﬁaﬂslﬂ)?%gg? Hs’%g%lt}?c | @éi |@E5g‘gﬂ3§fa}t§9§35§y
i ncubati on of nimemsity lofasid eabthed 4RCtdontrel X iimeart fivnarestehod invensidy of RBS 2 wer e
added to each wel | .20 cantaining dendritic cells at 50,000 cell er well.
Cel Ts wer e oul t PeeadEenaolr grean Huggscense Inpesnef ACLbet $C shERmbe:
of livigg cells using a MIT based assay according to the manufacturer's

i nstructions (Pronmega, Madison, W). The ability to induce dendritic cells
to specifical |y Th¢ rashls, sheven aniliguredl diethoggienté that himpy mpinoclpnadsintihady
conpared af . exposipng.cell.s to.tet.anus .taxoid. or ,antd body B 11-tetanus
Coxord. 25 BhEibRply mifmist dreEhitiss b AR BT RO et b a3 s
a nodel antdfdfitndroan®i-ddndritie J8$ moBoElofAl Ankibadt BY1 ilicxt& thhthe Rittitsudy A8 Be
presentation as neasured by antigen- specific T cell proliferation. In

anot her exptsed e delivesiagmig.saeh arcanfigensandioyins inFragedlulasly tordgpdritie eglls.
prolifejation follow ng | oading of dendritic cells with either B 11

conjugated with 30 tetanus toxoid (TT) or with tetanus toxoid m xed with
B11l anti bodl. (unBdéiRITE Jetrmatinationl By Désdritic @elldi t i onal control, a bl ocking

antibody to Fcy%cr(ogc%spzlg irisuna%bzatlig/ﬁ \%’as also used to confirm that antibody B11 is
internalized following binding to dendritic cells.

Dendritic cells were generated by incubating monocytes with GM-CSF (10

20  ng/ml) and IL-13 (50 ng/ml) under non-adherent conditions for 7 days. These were
combined with mAb B11-FITC (1 pg) in the presence of human IgG (600 pg) and anti-
CD32 mAb I'V.3 (10 pg) to block non-specific uptake and incubated at 370C. Control
cells were incubated on ice during the entire procedure. After 15 and 60 minutes at
37°C, dendritic cells were placed on ice and stained with anti-CD11¢-PE (1 pg).

25 Internalization of mAb B11 was examined by confocal microscopy using a BioRad
MRC1024 laser scanning confocal microscope. Cells were scanned for fluorescence
using the 488 nm line from a 15 mW Kr/Ar laser and two photodetectors (522/35 nm
dichroic for FITC fluorescence and 605/32 nm dichroic for PE fluorescence). A 63X
Plan-APQO 1.4 NA objective (Carl Zeiss, Inc., Thornwood, NY) was used in conjunction

30 with an iris setting of 2.1 which allowed for detection of optical sections of the
fluorescence image that were approximately 1.0 pm thick. Representative images were

selected from the slices through the center of the cells after sectioning the entire cell.



was added to sonme wells containing the B 11-TT conjugate to determ ne

whet her this Fe 0 7 MAR 2005 WD 01/85798 PCT/ 11541115114 -76 r@%ﬁ%
contributed to enhanced anti gen processing and presenhtation by 1 5 The
f ol | ow ngodags79sel | s were conbined with freshly thawed, pPEVAISUIISYI4
established tetanus toxoid-specific T-cells for 4 days. Cells were
co-incubated with 3H Thynmadi ne at 37C dwpging the final day. The anount of
3H incorporated into the T cells was assayed. 5 As with the previous
experiment, the FRsSid ' g{mp ; : ' ® anus
toxoi d as a nodel anﬂlgedr?ﬁ{]%ﬁéﬁ%@%ég S tgﬂagsi gni ??‘E‘g‘t‘rﬁ"f‘gﬁr}ﬁfg&h@?‘?i"%ﬁnt
anti gen pr eflenbiadingtodbe maasase eebebiorsagaingsupesstang thisanfibody canpeffitieftky at i on.
Addi tion of, excess. amounts, of mAb.1V.3 did not_significantly. alt he
enhanced afieRyeATIEERLA, GRS P GRgonBresPrlnR Celli  oniRR T ‘pREATS ddls

- interactio P £y BT i t cf‘ngééﬁ ' LVIity.
Overall, t%giné‘?alé%zsa{é?\%gﬁgg?gw |1<1131:1,5 S (‘)l\/\%/r%’?é] | glgfégjgf Pgét%me&itljﬁ | cat e
that 105to 100-fold | ower ampbunts of anti body B 11-conjugated tetanus
- toxoid are _required to hi eve the level of. T cell stinmulation conpared
wi th tet anddt oxXerlenged,pntigen preseniationk driticgells following targeted pntigepe| |
stinulation as sfguWer) With h@Maf ridndBenar dnfibda@Beat er when 15 tetanus toxoid
was targeted to denmaritrc certs th—anmtTbody B-11. Thus, data denonstrate
that an antigen can be conjugated to human nonocl onal antibody Bl 1l and that

the antibody t et.ed i gen i.s processed an esent.e re.effigcientl
Lhon oo tacy ot bt Ha e e H R e o Bt B e el
responsgs. edfafeeip eoc%ss@iga\mc;srsgehm{ohwaﬁﬁ%éfw@mm&aﬁ%e%ﬁbmaﬁl

Agai'nst Dendritic Cells 1. Ml ecul ar weight analysis of human anti"body E21
anti en Derrdnjugateddtelthe tejanus toxoide(Td) mntigen wting therahemiqal cxags-hoknmg repgeuy i ti c

cells. 25 E’$ y, dendritic cells were washed and resuspended in Triton
X-100 containing lysis buffer at 4C. The unfractionated |ysate was | oaded

onto a 4-15% SDSpesadactals ardr¢iprepgel frngl adiiteentinhehopucieai dellvas Qedctibed | er red
to nitrocell ul ose, The blot was I ncubated with 10 uglm. E21_fol | owed by

ant i - human aRgeeavith therxcgpiipnihatcalle wero s tusding f efion qopimers sPredrtisraslis adi sh
per oxi dpse. 30 %;holgeys{e%%?&gpx%d mgv@ﬁ Rt HREH 19%99{%@%&9@%11 fhe human

nonocl onal anti nti1 gen has an approxi mate nol ecufar wei ght of 3

640 ki | odal mecrephage serum-free medium with 10% fetal calf seram. Monoclonal antibody B11
conjugated to tetanus toxoid or tetanus toxoid alone was added at various concentrations -
to the dendritic cells. Autologous tetanus toxoid-specifc T cells generated by incubation
of mononuclear cells with tetanus toxoid followed by 1L-2 were added to each well

20  containing dendritic cells at 50,000 cells per well. Cells were cultured together for 7
days at 37°C and assayed for the number of living cells using a MTT based assay
according to the manufacturer’s instructions (Promega, Madison, WI). The ability to
induce dendritic cells to specifically stimulate tetanus toxoid-specific T lymphocytes
was compared after exposing cells to tetanus toxoid or antibody B11-tetanus toxoid.

25 The results (Figure 8) showed that conjugating tetanus toxoid as a model antigen to B11
leads to significantly more efficient antigen presentation as measured by antigen-
specific T cell proliferation.

In another experiment, *H-Thymadine was used as the readout for T cell

proliferation following loading of dendritic cells with either B11 conjugated with

30  tetanus toxoid (TT) or with tetanus toxoid mixed with B11 antibody (unconjugated
control). As an additional control, a blocking antibody to FcyRII (CD32), mAb IV-3,

was added to some wells containing the B11-TT conjugate to determine whether this Fe



0 7 MAR 2005 WD 01/85798 PCTI USOL/ 15114 -77 11. Binding of human anti body
E21 to human dermal and epidermal human dendritic cells As showt() 7 MAR ifapgr e
1, human nonocl onal Ab E21 bound preferentially to dendritic cells. This
experi mepb oaasyegesi gned to test the reactivity of human apérhgeisai£21 to
dermal and epidermal dendritic cells by immunohi stochem stry anal ysis of
frozen skin with E2 1. Frozen sections.g§-human skin were stained with

FI TCG-E21 or FITC hulgG control, and detected using rabbit anti-FITC probe.
The result ' i ] [ : n 10
anti body. B3 P o8 e Rb praDASieE o DRIPRBLOALE BHIST

epi der mal fdHowing day, celld wer¢ kambiredawiticfredhdy thawed, praviosklyrestablisiednatandd | .

) R o T b A o
regardi ng thgingl thPisnal aRP A GRiduRl of ﬁl%lip@?&%(aﬁlto O LARA A \Bkayelie target
antigen is congervgg arﬁyhg primates. }kcco I ngly, ?{m cross-reactivity of

human rfonocl onals aith the gyeviditt expérdimeratnitie résults (pine ) denoyiswared thias nmonkey
was eval uated. by flow cytg&&t ry. nonpl gus rri)nocyt es, were differentiated .
i nto dendr | ©9PREAENE detapusiioxgid espmer! apfigen to B1{ jeads tesignificantly @eted for E21

bi ndi ng by deheneNit gendnd td sWEEEC | i t.h E21 for

1 hour at 4C,la§télﬁen \j\&/aggk’é%e%%?%}e |§%:§l?§6%cﬁ)gﬁhiﬁ§% ﬁ%ﬁ? "[‘lﬁe&ﬁ%ﬁﬁf&a ob] TC probe

for 1 hour AddifiGn of kxcesaapbersts vfmel taHAB virkobtsipnificantl ARSc thei eahanced antigement .
Exanpl es denonstrate the generati on_of human

25 Concl usi on The, f qQregoi r |

nonocl onal Pfawt%m%&sgfhgﬂ COpigRte, shawipe thakmterggtiqn ‘i‘ﬁ'g%hl'amWﬁ]il ForRld s

dendritis C&ttlréq iy PR M‘ﬁg human nonocl onal anti body Bl 1 specifically
the “h ophage

recogni zes uman nacr mannose receptor on dendritic cells. In
addi ti on, human G@erabnthelreswits ofititesbdstditieR shawh $n EBigres atd ¥2,iindiestadiat 16d by

dendritic cell s, enhances _.antig rocessi and presentatiqn by
ondr i 11 o coI0-E foRATRHS of BeS oAy ab o pesH LR s o e required 1
achieve the level of T cell stimulation compared with tetanus toxoid alone. In addition,

the absolute degree of T cell stimulation as shown in Figure 8 was 2-fold greater when
15 tetanus toxoid was targeted to dendritic cells with antibody B11. Thus, data demonstrate

that an antigen can be conjugated to human monoclonal antibody B11 and that the

antibody targeted antigen is processed and presented more efficiently than non-targeted

antigen, leading to enhanced antigen-specific T cell responses.

20
ExampleS  Characterization of Human Monoclonal Antibody E21 Against
“Dendritic Cells
1. Molecular weight analysis of human antibody E21 antigen

Dendritic cell lysates were prepared from cultured human dendritic cells.

25 Bnefly, dendritic cells were washed and resuspended in Triton X-100 containing lysis
buffer at 4°C. The unfractionated lysate was loaded onto a 4-15% SDS-polyacrylamide
gel and then the protein were transferred to nitrocellulose. The blot was incubated with
10 ug/mi E21 followed by anti-human IgG-alkaline phosphatase probe and visualized
using horseradish peroxidase.

30 The results of this experiment demonstrated that the human monoclonal antibody

E21 antigen has an approximate molecular weight of 36-40 kilodaltons.



-78 Human nonocl onal anti body E21 binds to a different antigen aiﬁﬁwﬁﬁﬁﬁon
human dendritic cells. The E21 anti body al so cross-reacts with t
cells derived fromcynonol gus macaques (nonkey), suggesting that the E21
anti gen W@ 0v83798rved in primates and therefore provi des RCFER&NIGM4 ani ma
nodel for further devel opnent of the 5 antibody. These results support the
conclusion that the fully human nonocl ondl- anti bodies of the present

i nvention, including fragments, conjugates and bi specific nol ecul es
thereof, can beBudafh dftRnfagrantibedyE2D tdkintarpdidnial &al pddml hd@an deddriticel |
related disorders. I0 EquivalentS Those skillTed in the art wlT
recogni ze, ¢8lls be able to ascertain using no nore than routine

experimentati on, equd 4 | . he
Tventon 15 a¢aS PSR E: T bl mbiabGRT A nF BARA TRRRARL 1

- enconpassedehdritibeelin! Ty exi@rintnewas dedgbd VR sL AR Teadt ity Gluiafianbody

| sol at ed human nonocl onal anti body, or an antigen-binding portion thereof,

t hat spéci fH2datol derminhans epidempabdendaitia cells by wemprohistachesmiptny anaingis obfrozen

- foll ow ng Eégditﬂ%bzto the cells, wherein the antibody or an anti gen-bi ndi ng
portion t héfdby” Jm ates at |east one activity of human dendritic cells.

2. The anti body, Fazedpdctig@otturein ki oetel stainé ettt FITCH?2 IchFIMCLhulgdzer ei n

the antibody or portion thereof specifically binds to human dendritic

cel | s wi t h egatrohfanddeteptedusing rakhikantgBbit prode. M 1. 3. The anti body, or

ant i gen- bi ndi ng | . | . | | body or
portion thereof gg% %éeg{fseéﬂﬁé%%uagl%a@ F’?‘%‘%&%%?f‘%lgs‘i%ﬁﬁ’?‘%ﬁ% {lmgtohy, ﬁdor

ant i genkbi retitibgdp @21 ireactd With doth, dephabdendofic télés/macophligey and apidermabhi ch,
when |inked, tqQ .an aptigen,  enh es presentation of the antigen by human
dendritic c‘iﬁ“ﬂ%‘tlf:&ieﬁ%@'ral‘?ﬁe@%agl IQB‘E‘P%S F¢RIONS  The anti body, or

anti gen-bi nding portion thereof, of any of the preceding clains, which

i nduces cytokine rel ease by human dendritic cells. 6. The anti body, or
anti gen- bi ndi.ng Bondingof iiweareaftibody Edhyo mircadve dondmcicelly cl ai ns,

The animal (monkey) model of cynomolgus macaques can provide relevant

15 information regarding the clinical application of antibodies, provided that the target
antigen is conserved among primates. Accordingly, the cross-reactivity of human
monoclonal antibody E21 with dendritic cells from cynomolgus monkey was evaluated
by flow cytometry.

Cynomolgus monocytes were differentiated into dendritic cells with GM-CSF

20 and TL-4 treatment, and tested for E21 binding by flow cytometry. The dendritic cells
were incubated with E21 for 1 hour at 4°C, then washed before incubation with anti-
human IgG-FITC probe for 1 hour at 4°C. The samples were analyzed using a
FACScalibur instrument.

25 Conclusion
The foregoing Examples demonstrate the generation of human monoclonal
antibodies that specifically react with high affinity to dendritic cells.
In particular, human monoclonal antibody B11 specifically recognizes the
human macrophage mannose receptor on dendritic cells. In addition, human
30 monoclonal antibody B11 is efficiently internalized by dendritic cells, and enhances

antigen processing and presentation by dendritic cells.



whi ch does not bind to non-dendritic cells fromhuman tissues selected from
the group consisting of skin, tonsil, liver, breast, spleen, kin’nm(R Z%yrrph
node, brain, testis, pancreas, heart, snmall intestine, bone marrow an

| ung. 7.WORYSHAR| body, or antigen-binding portion thereof PCBUSKISILE t he
preceding clains, which binds to the human nmacrophage nannose receptor
conprising the amno acid sequence show®in SEQID NGO 7. 0 7 MAR 2005 -80
8. The antibody, or antigen-binding portion thereof, of any of the

precedi ng cl ai mumawiwhodlongdantibodyERN bidp € & differag ahtiEhlthanB1gem havi ng
an approxi mate nolecul ar weight of 36-40 kD as neasured by SDS-PAGE. 9. An
i sol at ed aftmgpdenditic sells dehs b lantivgdy alse crnsstenstsowith dendritianeliaderived he

hue e BBt ORI AR, MR 5yl SRR
ant i gen- bi peibdagespaniditherfdrd pr@ades 2delevait BimbhRofs] feeRlkher §vadldPent Bhiteh

inhibits binding of a pathogen to the human macrophage nannosé receptor.
11. The“an@ph - Oor antigen-binding portion thereof, of any of the

D 500 1,1 om0k LBy R L RTGr B RED PRI g nbied

ant i gen- bi nftirgresint ventibeigdhdingffragment corjegaéeeadigecHAhbRoulepher ei n
t he anti body dissocjates frgmdendritic cells with a rate constant Ktdi5)
of about ZHerreofsean by usedsse forghe diegnasis ansbiagatment of dendratic eglheelated porti on
t her eof Ofdi%ﬂi’rgf the preceding clains, conprising an 1gG | heavy chain.
14. The anti odey, or antigen-binding portion thereof, of any of the
precedily clains conprising a kappa |ight chain. 15. The antibody, or
anti gen-bi ndi ng portion thereof, of any of the preceding clains produced
by a hybri dei#ivakentsh i ncl udes a B cel | obtained froma transgenic

non- human ani mal i . B y chaln transgene
and a human | i gh¥ﬁ}% g?ﬂle?r"gﬁ{s%gene F{%é%lﬁ é(;%gﬁe ?%?%%ﬁ%f S(lzng Yo mﬁr%é%ﬂl?
2005 -81 I6utivkexpesibamedioh many squicslkms af therdpedifid gmbodinunits gbthe hivedtiog

[ h .
porti OriSI %’eseccx)'{b’ed herein. Such equivalents are intended to be encompassed by the following

claims.



conprising a human heavy chain variable region conprising CDR1, CDR2, and
CDR3 sequences and a human |ight chain variable region conprising ,
CDR2, and CDR3 sequences, wherein: (a) the human heavy chain vari S MAR 2005
regi on CDR3 sequence conprises amno acig-resi dues 99-105 of SEQ I D NO 4,
and conservative nodifications thereof; (b) the human |ight chain variable
regi on CDR3 sequence conprises amno acid residues 89-97 of SEQ ID NO 2,
and conserv% Mg;podi fications thereof; and (c) the antibody binds to the
human macr ophage nmannose receptor on human dendritic cells. 17. The

anti body, or antigen binding porti on t hereof, of claim 16, wherein the
human heav;r chain v ia%l e region sequence conprises amno acid

resi dues 501 66 &1 URjen rqonog]%alcztm@gqix,@g iy antigsa-bindingiportion thereehbf ;

and the human |Eﬁ?§p&fﬁdaﬂéﬁﬁ{dsqghﬁgﬁﬁgé@ﬂltm ﬁfgq&%&afgéwfoél?)%inré m no

aci d residues 50-56 " of SE conser rve rm
t hereof . 18. Thebmdmgtmdbe cals, 'azhenegﬂ]he bintitstidy @r o ahii gam-biR@ing PorticH thedead m 17,

wherei n the human n var.i abl regl CDRI sequence conprises

anino acid resi dHE’S“%? aégeagtf OngEEfiyify %ﬁ'ﬂ“%ﬁ%l vative nodifications
thereof; and the human |ight chain var| abI e region CDRI sequence conprises
am no acid residues 24-34 of SEQ ID NGO 2, and conservative nodifications

t hereof. 192. An E@omwymgmmﬁwmmmemw cbaimaln tvilgesin kiendi ng
portion thereof,

human |ight chai ﬁmﬁ{? ro;%%nggng?rg?rf bm@ \%“affffﬁaﬂ lﬁgealfﬁf" s a

vari abl e regi on Qﬁ]ﬁﬁt&l&gﬁ}east%ggmmﬁmthat is at | east 80% honol ogous to
SEQ ID NO 4; (b) the human light chain variable region conprises a
sequence that is at |east 80% honol ogous to SEQ ID NO 2; and 0 7 MAR 2005

et 2L R O T G ORRR S TR SRS e "

anti gen bi ndi ng maitiodgr pbgio@ahereof activates human dendntxc cells.

4, The antibody, or antigen-binding portion thereof, of any of the preceding claims
which, when linked to an antigen, enhances presentation of the antigen by human

dendritic cells following binding to the cells.

5. The antibody, or antigen-binding portion thereof, of any of the preceding claims,

which induces cytokine release by human dendritic cells.

6. The antibody, or antigen-binding portion thereof, of any of the preceding claims,
which does not bind to non-dendritic cells from human tissues selected from the
group consisting of skin, tonsil, liver, breast, spleen, kidney, lymph node, brain,

testis, pancreas, heart, small intestine, bone marrow and lung.

7. The antibody, or antigen-binding portion thereof, of any of the preceding claims,
which binds to the human macrophage mannose receptor comprising the amino
acid sequence shown in SEQ ID NO:7.



conpri sing human heavy chain and human |ight chain variable regions
conprising the am no acid sequences shown in SEQ I D NO 4 and SEQQI7DMMCI085
respectively, wherein the antibody or antigen binding portion thereof binds
to the human nmacrophage mannose receptarggen human dendritic cells. 21. An
i sol ated human nonocl onal anti body, or antigen binding portion thereof,
that binds to human dendritic ceIIs wher ei n the nonocl onal anti body, or

antigen birding rtj. ther rises: .(a) .a heavy chain variabl e
regi on havi Eg CDIE@(‘g aéﬁgiya%an @Bﬁ&l %ﬂﬁ%t}&g‘)f’f?}h@ﬁ theprecRmesigas,
31- 35, am no aci e¢hidhiabs @ﬁﬁunzﬂfﬂdﬂ@nﬂ@béiﬁE@lgaﬂt%n‘hﬁvﬁan|a9p1'8%mé‘te
respectively; and b) a I%&tt chai n variable regi on having CDR1L, CDR2 and

CDR3 sequences s&10 ?%‘ll%fi’w B AY0Id? axsmezpusd by SPHPAGEdJs 50-56 and 89-97
of SEQID NO 2, respectively. 22. An isol ated human nonocl onal anti body,
or antigen binding portion thereof, that binds to human dendritic cells
wher ei n t he 9nono@misalkted ahiibatly or ﬂmgambhgﬁig pdatiosl thegedfOthii IR REhE€Rhman
conprises: (a) a heaV){1 chain variabl e region derived froma human germ i ne
VH 5-51 gene; an@dpPhaeq m@%‘!"s&ﬁ%ﬁeﬂm\‘/% hﬁ‘b‘%dﬁfé’dﬂﬁr\:"«aéfi?méﬂsmgmeﬁl‘llnﬂrran

germine VK L15 ggRe wsl Ig”:?rg_ n nonocl onal antibody, or antigen
bi ndi ng portion therg ceﬁﬁ) corrp tes tor binding to dendritic cells with

t he human anti body of any one of clains 16-22. 0 7 MAR 1005 -83 24. A

conposi tion,gconp t he hurnan ocl onal nt| or. .anti gen bi ndi ng
portion ther@ t?lmd?fgort%‘tlgﬁ’% N8 RArHN e ? &“&%H‘érﬁ’fﬁ‘@éﬁ’t&%ﬂsy
acceptabl e carri Wh HABhibfts BRHdBEHS h%m@% Rfah$h iafRgseonoc! onal
anti body, or anti giecn bll n(Sjl ng portl on tther eof anibg%rfﬂaagns - (S |l i nked to

an antigen. 26. Tseptapl ecul ar conplex of claim 25 wherein the antigen
conprises a conponent of a pathogen. 27. The nol ecul ar conplex of claim
25, wherein the antigen conprises a tunor antigen.

11. The antibody, or antigen-binding portion thereof, of any of the preceding claims,
wherein the antibody binds to dendritic cells with a binding affinity of at least
about 10° M.

12. The antibody, or antigen-binding portion thereof, of any of the preceding claims,
wherein the antibody dissociates from dendritic cells with a rate constant Kaisy of

about 107 S or less.

13. The antibody, or antigen-binding portion thereof, of any of the preceding claims,
comprising an IgG1 heavy chain.

14.  The antibody, or antigen-binding portion thereof, of any of the preceding claims

comprising a kappa light chain.

15. The antibody, or antigen-binding portion thereof, of any of the preceding claims
produced by a hybridoma which includes a B cell obtained from a transgenic
non-human animal having a genome comprising a human heavy chain transgene

and a human light chain transgene fused to an immortalized cell.



28. The nol ecul ar conpl ex of any of clains 25-27, wherein the anti body
portion of the conplex conprises an antibody fragnment or a singl e ¢ MAR 2005
anti body. 29. A conposition conprising a nolecular conplex according to any
of clainms 25- 28 and a pharnmaceutically -&8iceptable carrier. 30. An

i mrunoconj ugate conprising the human anti body of any of clains 1-22 |inked
to a therapeutic agent. 31. The i mmunoconjugate of claim 30, wherein the

t her apeut i c1ggentay golate@udla®thbhocRaal Aol W@R&Q@éﬁiﬂﬁhg ggr{)ﬁo%' tﬁéﬂ%éo’

wherein the therapeutic agent is a radi oi SOtope. ositiron

conpri sing the i vomposiopjalgatas hehviachaimveriable repianrenpdising GIDRI1, GDR2, and
phar maceutical |y table carrier. 3‘ vy 2005 -84, 34. A bjspecific

nol ecul e conpri sicﬁ%&fﬁe@uﬁ%ﬁn%\ﬁh’m ,gh5¥§§thrﬁg}? IBRIQRICABPIISBRIGIRINL,
thereof, of any @PRBDfangICDHRP schuércedNfheeinecond binding specificity for an
antigen. 35. The bispecific nolecule of claim34, wherein antigen is

present on a target cédl dkd bwnarthdavy phaihgagatde peetonEDRBi saguaice aomprises
I, i bi al t } i -infected | l... 36. Th
b specitic. ol eoiTRoeraiails o141 o SRATPRNOL b id RnFumivg TEpibraiiEety i s

a human nonocl otakecdnt i body or an antigen binding portion thereof. 37. A

conposi tion conprising the bispecific polecule of _ané one of clains 34-36
and a phar naceut i cal | ¥Paccdhr knan kgt chasp vangble regigh DRIrequenep comprisgsa B

|| obtained f d i . ing. :
Compr 151 ng a. hunan oo RRaR, 89 9707 SACAD RO Tind WAV AEBTEIRe ¢ usea

to an i mortal i zésrexd] dand wherei n the hybri doma produces a detectable
anount of the human nocl onal antibody, or .antigen binding portion
thereof, of any one ofSlcl aig 24Ub0sly bisls to\the lumansna¢roplAgE MARRASEISPFRIPT whi ch

expresses the hugRRuARAQAELMNE ceyj@nt i body, or antigen binding portion
t hereof, of any one of clains 1-22, wherein the transgeni c non- human

ani mal has a genone conprising a human heavy chain transgene and a human
i ght chain

ransgene.. 40. A nethod of producing_.a_hugan nopocl onal
anti body t Lt Bi S AEEPainar it gen e e Bereph&f AT, BORi5H G fyman
heavy chain variable region CDR2 sequence comprises amino acid residues 50-
66 of SEQ ID NO: 4, and conservative modifications thereof; and the human
light chain variable region CDR2 sequence comprises amino acid residues 50-56

of SEQ ID NO: 2, and conservative modifications thereof.

18. The antibody, or antigen binding portion thereof, of claim 17, wherein the human
heavy chain variable region CDR1 sequence comprises amino acid residues 31-
35 of SEQ ID NO: 4, and conservative modifications thereof; and the human
light chain variable region CDR1 sequence comprises amino acid residues 24-34

of SEQ ID NO: 2, and conservative modifications thereof.

19. An isolated human monoclonal antibody, or antigen binding portion thereof,
comprising a human heavy chain variable region and a human light chain
variable region, wherein:

(a) the human heavy chain variable region comprises a sequence that
is at least 80% homologous to SEQ ID NO: 4;

(b)  the human light chain variable region comprises a sequence that is
at least 80% homologous to SEQ ID NO: 2; and



i mruni zi ng a transgeni ¢ non-human ani nmal havi ng a genone conprising a
human heavy chain transgene and a human |ight chain transgene w §iy MAREM
dendritic cells or a surface conmponent thereof, such that antibodies are
produced by B cells of the animal; 0 7-BRR 2005 -85 isolating B cells of
the aninmal; and fusing the B cells wth nyeloma cells to formimortal,
hybri doma cells that secrete human nonocl onal anti bodi es which bind to

human dendritic cell syl Mgg?%oﬁﬁﬁqmﬁﬁﬁ{b%awfﬁaéﬁh@ Wertdr 29

33 or 37 for the preparation of a I canment uman
dendritic cell aeonihuinap deddritiddsdlsof the conposition of any of clains 24,
29, 33 or 37 for the preparation of a nedicanent for targeting an antigen
to a dendritic human cell. 43. Use of the conposition of any of clains 24,

29, 33 or 370f or AnfiSolRic@MahdhindhoRfondl anfBEi: dFBAgehYindiRg P6rtidg tre@nhanci ng
an i nmune response agai nst an antigen in & subject in need thereof. 44.

The use accor di ngompriging bpmag heayyehainrand e tchags puteble roginpsi ses

present ati on of Lgen . a onponent .of —an o . IVHC: l£X.
a5 tee of the conPbl S uihe AoIPRARER b8 Yyn N SEEIDINGE 4 Mk BNBIS
preparation of aresﬁ&ﬂiv@%ﬂh&reﬁlﬁﬂleiaﬁﬁbﬁﬂyzdrl&gtigersblbﬁiﬂgtpohfbnﬂﬁ@t@of beidedd - 46.
The use according to any of clains 41-45, wherein the nedicanent is

formul ated for UHpadt [PARTPRRALE ManROEFeEARtor Sufumangdendatic pelfuce cyt oki ne
rel ease by dendritic <cells. 47. The use according to any of clainms 41-45,
wherein the nmedicanment is formulated for adm nistration in an anount
sufficient £h nodumliadiated hpmeas shaiochalemebody, b astigenbindingpettion tieryof, that

A T A YA My K
(2:882I -St I8tr“;g48].c . Tﬁgﬁ@isﬁ%r&gn Ehg%g’s‘{()%ﬁé%f ngs o?ngl aiCIr:r)g42£1! C?g/p . 3g (7)r N§7R
for the preparation ofa) a médagechant varablegegion having GDPRYIGCIORDBnd pat hogen
to the human manez?ﬁﬁ serqlelgne eg (s)ert f81[h1 gsear}g{niotaicﬁ:lsg?gf amino acids 50-66 and
amino acids 99-105 of SEQ ID NO: 4, respectively; and
(b) a light chain variable region having CDR1, CDR2 and
CDR3 sequences set forth as amino acids 24-34, amino acids 50-56 and

89-97 of SEQ ID NO: 2, respectively.

22. An isolated human monoclonal antibody, or antigen binding portion thereof, that
binds to human dendritic cells wherein the monoclonal antibody, or antigen
binding portion thereof, comprises:

(a) a heavy chain variable region derived from a human germline
Vi 5-51 gene; and
(b) a light chain variable region derived from a human

germline Vi L15 gene.

23.  Anisolated human monoclonal antibody, or antigen binding portion thereof, that
competes for binding to dendritic cells with the human antibody of any one of
claims 16-22.



50. The use according to claim49, wherein the pathogen is a virus or a
bacterium 51. The use of a conposition of any of clains 24, 29’07331.4?70[]?(7
for the preparation of a nedicanent for inhibiting tunor growth In a
subject in need thereof. 52. Use of a corgiosition of any one of clains 24,
29, 33 or 37 for the preparation of a nedicanent for treating or
preventing an autoi nmune di sease in a subject in need thereof. 53. The use
of cl ai m 52p4whersgj ok .| 1.di : - AN
xpr casi on caot o campa SRR i KL BB B A5 e

anti body heavy clpeitionvhericaf) kecardig enamonfulaisisrg235E(d 4 phadac@ticalng
conservative sequenc di f.ications thereof, and a human anti body I|i ght
vari abl e region 38‘??18%132%0??61’“§EQ ID NO 1, and conservative sequence

nodi fications thereof. 55. An expression vector conprising a nucleotide
sequence encodi ng a human anti body heavy chain variabl e regi on conprising
an am no acké seduaaleeuBECYmplex ROmprising the lnormemonddara] satipelycer antigen

nodi fications th hu anti. bo l.i ght chain,variable region
conprising an amgﬁng?lgg:?%ﬂg%aﬁgf?g’g&ﬁ ciaﬁnsﬁ@@?‘eéﬁ%a%@ﬁ%ﬁati ve sequence
nodi fications thereof 56. The nucleic acid of claim55 encoding the am no
acid sequence shown in SEQ ID NO2 or SED ID NO 4. | SEQUENCE LI STI NG
<110> Medar &%, | Ake mejequariqommkexvdiainAdawhergin bepnEgTOnERRE THOPoGHLL S
<130> MXI - 166PC gilgg> yg@\l 60/ 203, 126 <151> 2000- 05- 08 <150> USSN

60/ 230, 739 <151> 6%' -07 <160> 7 <170> Fast SEQ for W ndows Version 4.0
<210> 1 <211> 321 <212> DNA

27. The molecular complex of claim 25, wherein the antigen comprises a tumor

antigen.

28.  The molecular complex of any of claims 25-27, wherein the antibody portion of

the complex comprises an antibody fragment or a single chain antibody.

29. A composition comprising a molecular complex according to any of claims 25-

28 and a pharmaceutically acceptable carrier.

30. An immunoconjugate comprising the human antibody of any of claims 1-22

linked to a therapeutic agent.

31. The immunoconjugate of claim 30, wherein the therapeutic agent is a eytotoxin.
32 The immunoconjugate of claim 30, wherein the therapeutic agent is a
radioisotope.

33. A composition comprising the immunoconjugate of any one of claims 30-32 and

a pharmaceutically acceptable carrier,



Pro Ser
tgt cgg gcg
Al An
aaa gcc
Al ajzpro
cca tca
Ser Arg
agc ggc
Ser Ay Leu
aat agt tac
Pro
Phe d y38 n
<212> PRT <213>
Pro Ser

36.
37.

38.

39.

40.

<213> Honpo sapi ens <220> <221> CDS <222> (1)...(321) <400> 1 gac atc cag
acc cag tct cca tcc tca ctg tct gca tct gta gga 48 Asp lle tannENr
: ST MR

Ser Leu Ser Ala Ser Val Gy 1 5 10 15 gac aga gt

agt cag ggt att agc agg-tggg 96 Asp Arg Val Thr Ile Thr Cys
Gy lle Ser Arg Trp 20 25 30 tta gcc tgg tat cag cag aaa
cct aag tcc ctg atc 144 Leu Ala Trp Tyr A n @ n Lys Pro

: g I - e t B aa agt
EREnLRNLLE oyl flndfip B G0 WS )
PbetioBaherebly obfhyodneal chiins §P2 dndta sggshdatsiadi@atspédificifCfor &4 C
ctg cag cot 240 Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr
@lﬁ%’g@fﬂro 65 70 75 80 gaa gat ttt gca act tat tac tgc caa cag
cct cgg 288 du Asp Phe Ala Thr Tyr Tyr Cys A n @ n Tyr
Arg 85 90 95 acg ttc ggc caa ggg acc aag gtg gaa atc aaa
Ghy bispecifiy snoleule@ ficldime3 4, yderelD antigeh is@reent dn at@rbitcell07

00 RBSPS manbaapighins o2 fumor cell.a raictobial pathoger a s,

and a virus-infected cell.

The bispecific molecule of claim 34, wherein the second binding specificity is a

human monoclonal antibody or an antigen binding portion thereof.

A composition comprising the bispecific molecule of any one of claims 34-36

and a pharmaceutically acceptable carrier.

A hybridoma comprising a B cell obtained from a transgenic non-human animal
having a genome comprising a human heavy chain transgene and a light chain
transgene fused to an immortalized cell, wherein the hybridoma produces a
detectable amount of the human monoclonal antibody, or antigen binding portion

thereof, of any one of claims 1-23.

A transgenic non-human animal which expresses the human monoclonal
antibody, or antigen binding portion thereof, of any one of claims 1-22, wherein
the transgenic non-human animal has a genome comprising a human heavy chain

transgene and a human light chain transgene.

A method of producing a human monoclonal antibody that binds to human
dendritic cells, the method comprising:

immunizing a transgenic non-human animal having a genome comprising
a human heavy chain transgene and a human light chain transgene with human
dendritic cells or a surface component thereof, such that antibodies are produced

by B cells of the animal,;



1510 15 2 Asp Arg Val Thr Ile Thr 20 Leu Ala Trp Tyr An dn 35 Tyr Al a
Ala Ser Ser Leu 50 Ser Ay Ser Ay Thr Asp 65 70 d u Asp Phe N%Thmdﬁr
85 Thr Phe Ay A n Ay Thr 100 <210> 3 <211> 348 <212> DNA <21 MA

sapi ens <220> <221> CDS <222> (1)...(3485-Cys Arg Ala Ser An Gy Ile Ser

Arg Trp 25 30 Lys Pro GQu Lys Ala Pro Lys Ser Leu Ile 40 45 dn Ser Gy

Val Pro Ser Arg Phe Ser Ay 55 60 Phe Thr Leu Thr Ile Ser Ay Leu An Pro

75 80 Tyr Cys An G Roling APl SF tdnihh0af 9 90 95 Lys Val Gu lle Lys
105 <400> 3 ’

fusing the B cells with myeloma cells to form immortal, hybridoma cells

that secrete human monoclonal antibodies which bind to human dendritic cells.

41.  Use of the composition of any of claims 24, 29, 33 or 37 for the preparation of a

medicament for modulating human dendritic cell activity.

42.  Use of the composition of any of claims 24, 29, 33 or 37 for the preparation of a

medicament for targeting an antigen to a dendritic human cell.

43.  Use of the composition of any of claims 24, 29, 33 or 37 for the preparation of a
medicament for inducing or enhancing an immune response against an antigen in

a subject in need thereof.

44, The use according to claim 43, wherein the immune response comprises

presentation of the antigen as a component of an MHC-1 or MHC-II complex.

45, Use of the composition of any of claims 24, 29, 33 or 37 for the preparation of 2

medicament for immunizing a subject in need thereof.

46.  The use according to any of claims 41-45, wherein the medicament is formulated
for administration in an amount sufficient to induce cytokine release by dendritic

cells.

47.  The use according to any of claims 41-45, wherein the medicament is formulated
for administration in an amount sufficient to modulate expression of one or more

immunomeodulatory receptors on the surface of dendritic cells.

48. The use according to claim 47, wherein the immunomodulatory receptor is
selected from the group consisting of: CD80 (B7.1), CD86 (B7.2), CD40, and
CD54 (ICAM).



gag
Adn
agg
Ser
gtg
Arg
gat
Asp
tca
Al a
aag
Al a
gac
Tyr
Ser
dn
Arg

tac
Trp

115 <210> 4

Leu

I'le Sersys Theusd of aRmdsitioADt amebf Elignsk:

cag ctg
Val dn
tcc tgt
Lys Gy
cag atg
Met Pro

tCt4$

gac aag
Lys Ser
tcg gac
Asp Thr

tgg ggc
d y5@ n

Val dn

52.

53.

54.

35.

56.

aaa aag ccc ggg gag 48 du Vval
Pro Ay Gu 15 10 15 {QXTMART0D5

tct gga gca gag gtg
Ala Qu Val Lys Lys
tct gga gac agt ttt
Asp Ser Phe Thr -ght

gtg
Ser
aag
Ser
ccc

acc acc tac 96 Ser Leu Arg lle
Tyr 20 25 30 tgg atc ggc tgg
aaa ggc ctg gag tgg atg 144 Trp lle Ay Trp Val
y Lys Ay Leu Qu Trp I\/bt 35 40 45 ggg ate ate tat cct

f c tccetitc Pro y
7t o A QBRI b e S G go it on e ibtndich o |
b eediiamengfor pesiegtng biadind 4P a palhidgéa 16 Gk Ruvidh midhodel € Ser
Ile Ser Thr Ala Tyr 65 70 75 80 <ctg cag tgg age agc ctg

EKfceptgeen dengritigreellac tgt 288 Leu @ n Trp Ser Ser Leu Lys
Ala Met Tyr Tyr Cys 85 90 95 acg aga ggg gac egg ggc gtt
cag gga acc ctg gtc 336 Thr Arg Gy Asp Arg Ay Val Asp
Ghy uSEhacchelingvial cldi it 9] Ofheteldthe pathpien isecvihzaor alactelam. Ser

<211> 116 <212> PRT <213> Honp sapi ens <400> 4 d u Val
Ser Ay Ala Qu Val Lys Lys Pro dy Au 1 5 10 15 Ser Leu

23“3"3 47 o thedprépdiRnat0>

a medicament for inhibiting tumor growth in a subject in need thereof.

Use of a composition of any one of claims 24, 29, 33 or 37 for the preparation of
a medicament for treating or preventing an autoimmune disease in a subject in

need thereof,

The use of claim 52, wherein the disease is graft versus host disease.

An expression vector comprising a nucleotide sequence encoding a human
antibody heavy chain variable region comprising SEQ ID NO: 3, and
conservative sequence modifications thereof, and a human antibody light
variable region comprising SEQ ID NO: 1, and conservative sequence
modifications thereof.

An expression vector comprising a nucleotide sequence encoding a human
antibody heavy chain variable region comprising an amino acid sequence SEQ
ID NO: 4, and conservative sequence modifications thereof, and a human
antibody light chain variable region comprising an amino acid sequence SEQ ID
NO: 2, and conservative sequence modifications thereof.

The nucleic acid of claim 55 encoding the amino acid sequence shown in SEQ
ID NO:2 or SED ID NO:4.



-320 2530 Trplle dy Trp Val Arg A n Met Pro Gy Lys Ay Leu Qu Trp
Met 35 40 45 dy lle lle Tyr Pro Ay Asp Ser Asp Thr Ile Tyr Sergirmﬁ%
Phe 50 55 60 An Ay @n Val Thr ITe Ser Ala Asp Lys Ser Ile Ser Thr Al a
Tyr 65 70 75 80 Leu G n Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr
Tyr s 85 90 95 Thr Arg Gy Asp p Tyr Trp Ay A n @y Thr
(oh VA 300 208 110 ht Vel Gors@eeg LrdBielSR T 1P Y S0 ek
<213> Koo Bapirens 220> <221> VAR ANT  <222> (1),,,(15) <223> Xaa = Any
Amino Acid <400> 5 Asp Asp Xaa Xaa G n Phe Leu Ile Xaa Xaa G u Asp Xaa Lys
Arg 1<E0pQHYMANMANPCLENAL ANTEBOPEES 91 DENDBRITI&213> Honp sapi ens <400> 6 Leu
Asp Thr Argc%& Phe Leu Ile Tyr Asn Qu Asp His Lys Arg 1 5 10 15 <210> 7
<211> 2030> MXT-166PC

<150> USSN 60/203,126
<151> 2000-05-08

<150> USSN 60/230,739
<151> 2000-09-07

<160> 7
<170> FastSEQ for Windows Version 4.0

<210> 1

<211> 321

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222>» (1)...{(321)

<400> 1
gac atc cag atg acc cag tet cca tece tca ctg tcoct goa tet gta gga 48
Asp Ile Gin Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15

gac aga gtc acc atc act tgt cgg gcg agt cag ggt att age agg tgg 96
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Arg Trp

tta gcc tgg tat cag cag aaa cca gag aaa gcc cct aag tce ctg ate 144
Leu Ala Trp Tyr Gln Gln Lys Proc Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45

tat gct geca tcce agt ttg caa agt ggg gtc cca tca agg ttc agec ggc 192
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

agt gga tct ggg aca gat ttc act ctc acc atc age gge ctg cag cct 240
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Gly Leu Gln Pro
65 70 75 80

gaa gat ttt gca act tat tac tgc caa cag tat aat agt tac cct cgg 288
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Arg

acg ttc ggc caa ggg acc aaqg gtg gaa atc aaa 321
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105

<210> 2

<Z211> 107

<212> PRT

<213> Homo sapiens

<4Q00> 2
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15



<212> PRT <213> Hono sapi ens <400> 7 Leu Leu Asp Thr Arg G n Phe Leu lle

Tyr Leu Qu Asp Thr Lys Arg 1 5 10_21_5 Cys VvVal Asp Ala 20 0 7 MA\F\[)J'ZZ?QSRSNQS

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Glan Gly Ile Ser Arg Trp
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Gly Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Arg
BS 90 95
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105

<210> 3

<211> 348

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (1)...(348)

<400> 3
gag gtg cag ctg gtg cag tct gga gea gag gtg aaa aag ccc ggg gag 48
Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu

1 5 10 15

tct ctg agyg ate tec tgt aag ggt tot gga gac agt ttt ace acce tac 96
Ser Leu Arg Ile Ser Cys Lys Gly Ser Gly Asp Ser Phe Thr Thr Tyr
20 25 30

tgg atc ggc tgg gtg cgc cag atg ccc ggg aaa ggc ctg gag tgg atg 144
Trp Ile Gly Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

ggg atc atc tat cct ggt gac tct gat acc ata tac agc cecg tcc tte 192
Gly Ile Ile Tyr Pro Gly Asp Ser Asp Thr Ile Tyr Ser Pro Ser Phe
50 55 60

caa ggec cag gtc acc atc tca goc gac aag tce atc age ace gec tac 240
Gln Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr

ctg cag tgg agc agc ctg aag gce teg gac acc goc atg tat tac tgt 288
Leu Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys

acg aga ggg gac cgg ggc gtt gac tac tgg ggc cag gga acc ctg gtc 336
Thr Arg Gly Asp Arg Gly Val Asp Tyr Trp Gly Gln Gly Thr Leu Val

100 105 110
acc gtec tce tca 348
Thr Val Ser Ser
115
<210> 4
<211> 116
<212> PRT
<213> Homo sapiens
<400> 4
Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu
1 5 10 15

Ser Leu Arg Ile Ser Cys Lys Gly Ser Gly Asp Ser Phe Thr Thr Tyr




Trp
Gly
Gln
€5

Leu

Thr

Thr

Ile
Ile
50

Gly
Gln
Arg

Val

<210> 5

<211> 15

Gly
35

Ile
Gln
Trp
Gly

Ser
115

<212> PRT
<213> Home sapiens

<220>
<221> VARIANT

<222>

<223> Xaa =

<400> 5
Bsp Asp Xaa Xaa Gln Phe Leu Ile Xaa

1

<210> 6

<211> 15

<212> PRT
<213> Homo sapiens

<400> 6
Leu Asp Thr Arg Gln Phe Leu Ile Tyr

1

<210> 7

<211> 20

<212> PRT
<213> Homo sapiens

<400> 7
Leu Leu Asp Thr Arg Gln Phe Leu Ile

1

20
Trp

Tyr
Val
Ser
Asp

100
Ser

(1)...(15}

val
Pro
Thr
Ser

85
Arg

Arg
Gly
Ile
70

Leu

Gly

Gln Met
40

Asp Ser

55

Ser Ala

Lys Ala

Val Asp

Any Amino Acid

Cys Val Asp Ala

20

5

5

5

25
Pro

Asp
Asp
Ser

Tyr
105

Thr
Lys
Asp

80
Trp

Lys
Ile
Ser

75
Thr

Gly
Tyr
60

Ile
Ala

Gln

Leu
45

Ser
Ser

Met

Gly

30
Glu

Pro
Thr
Tyr

Thr
110

Xaa Glu Asp Xaa Lys

10

Asn Glu Asp His Lys

10

Tyr Leu Glu Asp Thr

10

Trp
Ser
Ala
Tyr

95
Leu

Arg

15

Arqg

Lys Arg

15

Met
Phe
Tyr
80

Cys

Val
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