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AI\FI'I BODI ES TO DENDRI TI C und of the Invention Dendritic cells
are specivbizeshogel | s ofi@ @‘ m systemw th the uni qeeTuSOaPSGEtY foOr
initiating primary and secon and B | ynphocyte responses.
Characterized as professional® ¥ gen presenting cells (APCs), dendritic
cells express WVHC and costi nmul atory nol ecul es essential in primng naive T
| ymphocytes. Thi UM ANMOINGRLONAL, ARTIBODIESCPDPE TEEERLs’ nature’ s
adjuvant”, has led to a great interest in thelr possible role o

aut oi n>l nune di seases as well as their potential for 10 exploitation in

i nmunot her apy of various di seases. Recent advances in culturing of
,dendritic c%alckgmdﬂfdhﬁﬂvvﬁw@neased our understandi ng of this conpl ex

o St ngui shed by HOTGTCFPRCHE A <iieRs pole (AT skl Sk e Bl

function.s ThepfewRdol mitatHe lphisnay BR1 §dddhddFp Itand/ B Kinlisidtte raspdagssat es with T
| ynphocytes for the 15 initiation of immune responses is of bone narrow

origin. Bonech‘iﬁﬁci@wedléﬁ prodepsigaplopntigpe presentingcgls HAPEYy dongritis sgllegraresd i nt o
1) thymc to be
i nvol ved spggﬁg %}s/t?r?ﬂ#a?jory%l%c%legfe gse?lbﬁfrllaé?%hg y lrvhq”%n?ﬂgc %Dﬁg%sger hans
celI's, whi chinife pibpernyeifmeddﬂmim@mgealmnha&enmw ajuvaadt, Added tdla gidapn i n
t he sIC|n and 32 nﬁeI0|d |.i neage-derived dendritic cells found 20
particul ar | yterest ingheif B@%i‘lm%fﬂl%%a‘ﬁ%m‘}‘iﬁﬂis%‘éﬁe@ wethzs their pagpid 8% nyel oi d
| i neage-gerizy ?Qlt%&gfd r?o‘?lhérﬁny(éfﬂ%MQé Egeésggger hans cells) are the
fol | ow ng: f acit or ant'’gen uptake, and processing for
presentation, 2) Rea:pmcadvyncfesun &ﬂhmmgloxfdendxgrmeﬂlehas grettlysBeemsedana  3)
capacity for direct, stinulation of T |ynph tes (both nai nd. prj.med)
25" Dosp! t e CRECTSERLHE s Aepsler randotlEy Shers B 76t SBE ALRFIFECREl <.
very little ths KDMA SR IR BERGE | btidmGh klsme%ﬁeh&yﬁ@%ﬁetf&{&mﬁwhe

mol ecul es. There are humerols dendritic cell-associated nol ecul es that axe
shared wi t h dstéigtic aglbltmpedﬂlamm@mommn@y dssoeiates WIthol?vbm@hocy@s for|theri t ed
reagents r.a._avail i e S ic to dendrd . .Reagents, in
o cursy aneRtBe RS e BETs YRGS bR R Hobe bR RS th- 30
dendritic celchgrii@vdlsPagdt fGiceBédradat@bint@ 1 PRy nigdadett selty Whﬁtﬂlluﬁ‘e opot ent

i mrune responses to tunor or infectious d| sease a ntigens. These

cel | - speci f ilpmpheigerigimandyanpear tpReiyalyed tipp pf grapayeng B

PCT/ USQOL/ 15 " n F [ e
ot ent. APCs TEPSE s 2Bl AfkeBint il "V?“’%%EO f‘#%%llgg%oa?%g%@e S8l

t ranspl ant atAP@gumattiontih ére skitt, ahdr)Lmngeldi Slinchge-derivaidmmdtitigbsl]s fdemdir i ti c

cell-spegific bindin t uld of, great therapeutic and di agnostic
val ue. P g(gurﬁ?ﬁﬁl‘i}ﬂ%ﬂ ﬂﬁ@gﬁ%éﬁ% a*i*ﬁiy lég%%ﬁ i nvent Pon provi des igol at ed
human nonocl onal ﬁ%h&?ﬁ%@of’}ﬂy&&dﬂﬁﬁﬁgé B&N Rt tells el @RI IARSARMS C

cells (APCs) and, in fpartl cular, dendritic cells, as
cells) are the following: 1) capacﬂ:y 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 specific receptors 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 cells.
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 cell-specific targeting agents
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wel | as conpositions containing such antibodi es, either al one or conbi ned
(e.g., mxed 10 with or linked to) other therapeutic or diagnostic

reagent s.wéegQ¢@gngl y, the anti bodi es and conpositions of rdreusomuenti on
caii be used in a variety of dendritic cell-targeted therapies, for exanple
to affect antigen presentation or to treay APC nedi ated di seases. In
certain enbodi nents, the human anti bodi es are characterized by hi gh

Genar 1 canpegyshe el o SRl o PR bl B Ak 48, Bl oo

wi th defi nedn boieibRE® #nd odigan tearisplaBfaticsy &)r, otﬁertaaedlﬂmuamd@raerg us, an
effector cell) to dendritic cells. Accordingly, the human nonocl onaI

anti bodi es of t heAqcandingly odengaitic lsell-sresifinbinging gasats woulst be plesres dharrpevtigent s
11? VIVD an dn oot her enbodi nents, the huma.u anti bodies are
characteri zgﬂhéﬁgggéﬁér\%éuto 20 particul ar novel epitopes (e.g., receptors)
<on dendridic cells. In still other enbodinents, the human anti bodi es are

characterized by binding to the macrophage nai nose receptor, or a related
receptor. IM@ME&E&.&E&%dr es of the invention enconpass various

anti body i sotype u!n%% H 9Asec,
I gbh, and | gE. Tyg%ﬁf%&@b&ﬁm I n??suﬁ!eﬂfégéa e. 601]1&?%&‘ ?l?%bocaﬂr?g%]é

i sot ypes. Thpedfitdllydinés ardigeh@rdsemtic-detin gARCE)eandgin paraenlay Gerlritic celiGas

ant i body) or an i ncl ude onI an ant ndi rtion (e. a.Fab,
Fab 52 Fo el % comtmgeiiops Sorfeipyner s ashotieds o1 en 8RR 68 BorhBine e insdon
anti bodi gp afigh éﬁ?xﬂ&ﬁ't&?&heﬁﬁ%ﬁe&ﬁtdl @P&h@ﬁlc ﬂeﬁ?géh@t&@orcﬁﬁb@%ﬁrﬁﬂﬁbodi&e

human anti bodi es are prioduced by a hybridoma which includes’a B cel
obt ai ned f r e goBPositiensefethe mvevtiomeanere usail iméa vamety of dqxdrﬁawsl@éargetednus e,

havi ng a genpne co risi n_heav cha ntr i ght
having & QeBECOTRIL ST & AP, ISR 0 chakth b GLRAE AP CaNd o IR
PCT/ US(11/ 1511~ -Iﬁ cE’ﬂﬁlhleewoarmémrT&ﬁb Rihabadibegie hrd dardcryRed bP RighnEinige

t hose produced b %%1 i domas referred to herein as A3, A5, A23, A24, A33,

B9, Bi11, BBéJlnCBHEZtO drigig gellssand by fwir abplety t@?,ﬁecteaedrlmcelmov@l@d/m8 E20,

d
Fﬁ\]/-eﬁ?l oﬁggrﬁé 10%%3; euggn%gé%gégspem frc bl ndﬁ%aﬂgh géegpgtu?fé&i% Fs and

one or nor e hattetibm, & eidugvanregfepton pell Xt dsndritjc cllbi m;hcm@mgﬂjf ithe bymaonst ant of

at | east about 1?~ ll/ll. [ ef rabI about §09 1, .and nore g}@eferabl

about 101 MmMoRqslopghantibgdiesg ﬂrﬁlg @jtion cqm f usel s SOSIE ot Bﬁ-ﬂ“c(%été ~) of
at | east abgyt,ib0Rd Pk, preferably 10 about 104 and nost preferably about

|05 M1S' 1; d) a dissociation constant (Kd;s) of about 10°'3 s 1, preferably
about 10'4 s'1, Inother embodiments, the human antibodies are characterized by bmdmg 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 IgG1, IgG2, 1gG3, IgG4, IgM, IgAl, 1gA2, IgAsec, IgD, and IgE. Typically,

25 they include IgG1 (e.g., IgGlx) 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., a
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.



nore preferably, 10-5 s-1, and nost preferably, 10'i s''; e} the ability to
opsoni ze dendritic cells; f) the ability to internalize after binding to
dendriti cwoalilss79815 g) the ability to bind dendritic cell spawusaitsus(e. g.,
in hiunan tissues); h) the ability to activate dendritic cells (e.qg.,

i nduce cytokine rel ease, expression of inmunonodul atory surface nol ecul es);
or i) the ability to inhibit growth and/ or nedi ate phagocytosis and killing
of dendritic cellpydifuhRuRiEa8B68ies bf tHeURAMBh IRMIR th6R! froditled
concentration of about 10 20 ~g/m or less (e.g., I vit~~0}. In gne

enbodi ment , hyboidamesirdfemedhtocherdibaslitds AGT ARBLARHVERS, BONBDI a3 3, B4de68r C10,c

cells with ff{.N} n I t 10: 1, preferably about
.108 M1, no?‘gz%réejl’gebg%’l@ﬁ]%%ukl%%ﬁholﬁﬁgmﬁaﬂgg_? Tably about 1 OL to
1 0L ~ M1 or strengether bbadigicne huakReGtibodiLof thY Brekém inRindyh 8RS nucl ei c

aci d nol ecul es encodi ng the 25 anti bodies, or antigen-binding portions, of

-t he inven?i otharaseized by gpsrifie bindingita dandritiqrells sndoans/ eoneresofithg hlowing ude
the anti body-rgﬁ?%_ﬁg%ng nucl ei c acids of the invention, and host cells
transfect ed Ri Such vectors, are al so enconpassed by the invention, as

are nethods of making #)hebiading AefigscoRktahhes dt Tasrdboan] (IWMT Upkferdbig abdigs e
host cells. 1 yet another aspect, the jnventign provides isolated B-cells

froma transdeAc, Bdgnersprefarly, abewrd0’ M 1910 M tor highgBni ¢ nouse, whi ch

axe capabl e of expressj I i s ( I of
human nonocl onal anti b@ | ea\é?[%ag't&séﬁggﬁfﬁ?ﬁﬂ“go%ﬁ F\%?S?%éoa{eg@h %?%:8%5@&5@
Pref erabl§, dhoat i@'cndtreskt Brefehbly abwat HBNMI'eéd from a transgenic WO 111

/85798 -4 PCT/USI) /1511-4 nop-hunman animal, e .. .3 @ transgenjc use,
whi ch has been i muni z‘i)oa Wﬁ%lagoﬁﬁPp?t%&%F) Oéﬁp?‘gﬂgé’ Sgr Eﬁ?z?rétgyé O‘L‘fﬁ%q Sq’
dendritic cehbg prEfetiv®f,abty:, ilembiaRe@aibYE 1008+ human animal , e.g., a

transgeni ¢ nouse, has "a genome conprising ‘a hunman heavy chain transgene and
a human |ight chain treytbegebibity tohpsosiet dereliitiBceld:| s are then i mortalized

to provide a 5 source f&. g.... .a.hybri.do of ..huma nocl onal anti bodies
to dendritic cells. Ac@gl?%‘%ﬂbﬁyﬁ?l %E‘abF%gﬁ%tbl?dd%m%&HBHF §81?Spr ovides a
hybri domps capabl e of pgadeabiligy RBUUTRE dBRRAL! N3l Al ROGh BEnbA Bbsues);
specifically bind to dendritic cells. In one enbodi nent, the hybri'doma

includes a B cel | obt ahibe abiligmoactivate sigednitic ¢edla (haminduemFytakine eeleage, | a
transgenic : I 1.S] n heavy chain 10
t ransgene a%ggsﬁlgﬂg)\rqln I Eﬁ?ggﬁggﬁrf?ﬁﬁ%caﬁégc eﬁsgl’ggato an imortalized cell.
The transgeni c non- hunimheeatilinglto Geliibi growiinand e thediatdplamgpeytodis et kitling of
enriched preparat.ion of dentritic_cells {o generate anti body-producing
hybr i domas. (%éﬂ#flfl&ﬁa&rmﬁwqeér&%@f R elEP Ot 3he FRReFIgRLionT apgut 13,
A24, A335nB9 I 7.8, Cl0, C20, C28, C29, C30, C35, E1, E8, E10,
E18 E20°0 Ez‘ig/% rE?%Ee.g.%vmg)s

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 ML, 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



15 In yet another aspect, the invention provides a transgeni c non-human
ani mal, such as a transgenic nouse (also referred to herein as a "HuMab"),
whi ch expwess/damsan nonocl onal anti bodi es that specifical | ycbhussl/isors
dendritic cells. In a particular enbodi nent, the transgeni c non-hunan
animal is a transgenic nouse having a gengme conprising a human hea~.ry
chain transgene and a human |ight chain transgene. The 20 transgenic

non- human anj n _be imuni.zed wi.th a punri.f.ied.or enriche eparati.on
o dendr 1t doBa iR e, R RS Erdid Puofled S 26 ¥ RSt e

t he transgenirenfiohsiEprepaticpaileddfific BEIRd Petfothbi tid PABgéiS0 hyRAGmEah ahi@AN
nonocl onal antibodies to dendritic cells (e.. g. , | | gA and/or 1gM by

. g :
. under goi ng &£ Y ARSEEHISIRRISE IS ArEENPES COMBTISIAE RdRIMAg hepvb eRaietrandeershanttg nay

occur by, e. i n ' } ' j | not her
aspect, i ho Amen Ol ShF baBlecE TR ARBhADR cEle kP ol ol Mol
nonocl onad asotitdeqe igga hybiidbmspetivmanahbnocti@at intiiodiesde deridriticeeltel 1 s. I n one
enmbodi nent, the rgtqkﬁl)g% i ncl.udes i mruni zi ngi; a transgeni ¢. non- human ani mal ,
e.g., a transgeniccssiiagly. BepregnbinyeiwaloeYidss A §yRidamasiPARS®) chain
transgene a i:tﬁk’gﬁ Ondd -0 g ' [ ks i.ched
preparati On’}g?& endr | ?%1%:&?2 ﬁgneﬁ %ﬁ{ée cf%ﬁ?i&‘fué&ﬁcé(ﬂgﬁ)l}]g%}éé&@dbgﬁ?gg?sr olgq{nﬁe

ani mal are tdmhodaoenti thedybridorhia sedudes a8 coledbiamed fbinsa transpeicnon-WiMah! |
/8,798 -5 PCT/ U§21/ 1s11-1 inmortal , hybridoma cells tha secilete human
monocl onal NP HofSed THGSFTHNG MQBSH PRYNG 2 ZENgTae CeIaBYsing A hymap hedr A ¢ cel |
human nopgclehaherind 2RSS 19t EREn 1AM §RhE, Fseddb aﬂ%hﬁﬁ@li@édk@!m{l@m tions
thereof, can be derivatized or |inked to another functional 5 nolecule,

e. g., anot heransgg¢ den-bumpn enigiah cdrebgyimmumzediyith fapagifed o) endfiahed prepaypdtion an

[ nked {e. o. 5t S ERAAIE S bRF bR anialRir Bk ARy bR ot

associ ati on thg ifvehesminsRide tAB, A5 AQB, ADA CATE, IBY, BTD| BS3IIBY7, €8t Ct 0,820, €128h as
a or anot her _anti bod ecific or a multispecific antibody).

. qg., bi
Accor di ngl y,C%%h Céﬁecgé’ééb%& Eﬁ@a é}fé@gﬂtm]nmz‘bn features a 10 human
corg V. I . . .
Ther apouts o moi ot yeE MO Mpecd Ve AT HovdIEh ShorcFHMIRMES b,

or ~a fragnesuch thetenigene made galsotafpeed wrheseis avh "Hobabt) hichfexpregxanpl e,
an i munonodul atory (e. g. , anti_infla tqr. c Qund,._ or. an anti-cancer
drug. Human %n-raé?faf?rta? Entg&%iesémtisﬁ IESYoH ‘%We‘?qrgﬁvﬁﬁ??lb% IéF‘?GrtE%}}?I be
linked to anpfyd@AbhgRR tradbEdhid Mek-hiheh AR thahsbalIRbLAL lﬁ]zf?zirgged‘géﬂohkec
cells which internalize, process and present the antigen. The antfgen can
be, for exansngrisingaimmarckdavy shaingensgeae and pdibimah light ¢hgemtramsgenier alheant i gen
or an autgantiaqen. |In yet another aspect. th esent. ,nventi.on provides a
method 180 1 aaErig hS-bihRR AR caf BY e r DulB RSB K P R0 ahirRin
(e.g., a tunafdeaétific éalsi Pecteraly ity 0ddis@dni@RoiR RS Brinfl, edo. Vihe @hngdhicgen) in
a subject, conprising admnistering to the sub%ect a nol ecul ar conpl ex
conpri si ng anonsaisticapaide pf rodngns prBiiniE dsotxpes 6F humanmeapeanal gptibadiesstar f ace

f dendri t i : [ \ ' ' .he. t
on the sur i it belld GERdebPT anPBTAENG, Gl BRI VIPT e G Oner
mol ecul ar coisptypx switelting olsoty pb ywithlging it aeguistpe eigh i ofdstigal drmoasetassiodlodi ment ,

t he im"rug r.estgrgnse. thnpri ses 25 antibodies that bind to the antigen. In
anot her etrbd@?PRHEWIEHRE i nmune response conprises T cells that bind to the

antigen as a conpeneRthePhsRB, WMdprbseRf inVEftidn! 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 a human heavy chain transgene and a human 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

v



conplex. In one aspect, the anti-dendritic cell antibody, or a fragnent

t hereof, can be used to target whole cells (e.g., a tunor cell, an effector
cell) or woatihggegs to dendritic cells 30 for the inducti orpc@fiusi/isimune
response. In one enbodinent, a cell can be transfected or transduced with a
nucl eic acid nol ecul e encodi ng a human an?[-dendritic cell antibody of the
i nvention such that the anti-dendritic cell antibody is expressed on the

WO 01/85798.-6 PCT/1.1$01/ 1511~ surfa of the cell . | not her e dj.ment ,
o huran. andTEGETh Y PRIORA Bt ARGy Rhan AGhdi Tt phfb RSy g FRRHHE
chem cal |y @glipt herwi se crosslinked, anchored or tagged to the cell surface

of a cell (e.g., a tunor cell, a bacteriumor a virus) such that the cell
_can be targeted teolafedanti-dprdriis qedl humanmendelonghentibediss of the ineentionednt i on
provi des a . Jor i ni. zi N bj ect ... hi Si ] Ni ring to the
subj ect an gﬁ #lgeg}dt?le(ﬁe{ng%unps ﬁ?er%)f?r%a?"g%u e%#"a%%eﬁprﬁ}é@%@%p%ﬁogﬂﬂ ? Ct(%10 a((alast one
. bi ndi ng speandieduld, . & Qinothet pemidieasttpréBint (. , S FabCRagifierd). dEIdkarhple, &€l |
linked to at | east one antigen, wherein the conponent on the surface of the

dendritic caniibedyrantgen-hindingaortion phihe sveptien ¢an ecimgiionadiydinksd (@@ nbbhound

by the bi ndicH&ni]cgl ?(Rl?ﬁhé' g&h%ﬁc fulsﬂ') aﬁ&{cg%l ﬁ%?&ﬁaﬁo&%.o’?ﬁ%i toi dﬁ\é%'i]tnixoqg
features a bispecific 0 tispecific ol ecul & conprising at |€east one
first bindi oghespededulariehitiés)sudheasdr ortanotheshntibodnde. 8., a dispedifiviondi ng

ether el oSkl Bl s e by st BASRA ”
mul ti spegj f 'h%nﬁﬁ'aﬁﬁlﬂeﬁd é‘e(Peri‘ﬁiEE {r‘,%r%tfra{g‘ﬁ%E tHRREf dohy a@dﬁ%@ﬁ:r%ﬁ%ﬁbf rcity

for dendritic cells and a secon i'ndi ng sepcificity r an antiden on a
target cel | mdietyae.get cywitdxic drug, ambhzymntisallyeddtive tertinoor adbagnoentd thebaded | ci al

i ectod celTEoRPPdcTAl o5t uE e N GR B PSR Mo S Y endite |

trispecifi c inflffiimaePPdohigour® *ad atiRAhceidiid. speci fic nolecules. In one
enbodi ment the nultispecific nolecule includes an anti-enhancenent factor

(EF) portion, e.dluman ami-dandrisicwpil antibndirssofitee mventidnealeo eandedinked tvant ved i n

cyt ot oxi £ acti.vity. 4l rticular dj . {.S i £ ]

il 1 apet 1 et Such et Bl B @RO R deiRle I SPREL WeEnBRE. moersng, or
fragment thereweht the antigen, The aheéipen &albe, fdr(eabmpR, a Ambivcellamtigers amgic®bidlai n
Fv). In a particular, fnb_odi ment, the antibody or fragment thereof is a
conpl et el y HPHAHK ayHE HUWED OF 2R AWFRRUESH- t hereof, or a "chineric" or a

humeni zed” ant ! BRGY: Sotr AQHc] ok bRRRSH choprayleS adnaifidd APLRUEAGIAN. O

at |east a conplenmentarity ing region derive rom
non- human arhhheilyg reimrgune respanise edaingt tah abtigenr (ergaiatumgr pell tit@es,) a tnairolgjal

ATLAACY /X D NI M I SREIE o TN
receptor, suyfble@fiaroRPIBIcIr8Spising at least one binding specificity for a component on the
surface of a dendritic cell linked to at least 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-I 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 cell antibody is expressed on the



receptor, e.g., an Fc-gamm receptor (FcyR), such as FcyR (CD64),

Fc~yRI 1 (CD32), and VWO O1/85798 PCT/US01/ 1511~ FcyRIIl (CD 16). A

pr ef er r edwloom/sesgeptor is the high affinity Fcy receptor, pcytdoi/ispuever,
ot her Fc receptors, such as human I gA receptors (e.g. FcaRl) also can be
targeted. The Fc receptor is preferably |l grated on the surface of an
effector cell, e.g., a nonocyte, macrophage or an activated

pol ynmor phonu l oty f yseelelNescTel g el iof |

mul ti speci fi%ﬁ%gf 8gﬁllleecgu'b|ﬂh%m?%&ae§ﬁ@ﬂ?§g’ept or %}t ;51—21 %%I{aglﬁtva\ﬁ?@%ﬁ{llgsddgiog??e nct
from the i mnnaglontmahiba divectly cliemichliGonsthémyide drosstinkel, ahtisored ort thggadeto elpt or .

Therefore, the binding of. the bispecific and. nultispecific _nolecules js not
_bl ocked by pHs aebpﬁ%l el} foe& ori%wt%m%%.vﬁvﬁ sy thakthe gelb e {,’ethe

present i nvepid-al BlaeNmL#ESdIRr 9et -specific effector .cells 10 which conprise
an effector cell expressing an Fc receptor, e.g., a macrophage or an

. acti vat edSPMN cel Ina furthkeaspect, theinggwionfprevides amethod fadinfrhaninog ecubjectof t he

i nvention, which.binds to the effector cell via its Fc.receptor, and al so
bi nds. to ' COTASHEEETTE S THhiPeL i sesie aiob] & 4 SR BheqRex
dendritic cetdnpridiiy #Ne4sh6he BiRRRG! spedifititPf SQBMpPoR¥EHn tRE s 088 Hendritic
conpositions, e , 15 pharnmaceuti cal and di agnostic conpositions,

. .9 : . »
conpri si ng acehHinked deat lead ohy anitganp whbtein hacoinpenent @n she $uafese obthe dandritic

nmonocl onal apti.b of .the.invent.i.on r .an_ant.i.genbi pdi n rtion thereof,
Wi oh Spoci 1 TLRReS ingtehidaoR e R o ReyREc S RRGL AR hE e bkt
conposi tilon gesificitses a conbi nation of the human anti bodies or

antigen-binding portions thereof, preferably each of which binds to a

di stinct epitope. nsotheg assch thepreeens iniepiek{patuees 2 bispastise o1 wultispaeHis si ng a
human nonocl i t tn&]c[y L .ot I R

dendritic ceﬁegelc}]%%%h@?ig%ﬁgsagﬁégg 0 %%f%g{ﬁ(&)lg rg}é‘a}eélﬁésl yglgﬁh%rgdriétgzr%%lﬁgnéf’ :\;MSEfcﬁnd
anot her hunabindingaetdficity anF¢ bedptot,lvad. , nmhddF ¢yR1 bhe hgmhawFoatcegendin ti c
cells. Thus, the conbination provides nmultiple therapies tailored to

provi de t he #hothenaprachdprupresant énvsaten provides ghispesifis s mudtigpecifisiaelaedeut i cal

e the MBI Hex py : reut i o
ant | body ‘o TEPHEOLRINE, Bk frf BEATLORGRY £ ach BT oA a0 TP

| east one bi sgpeiticity dorcan antiigbn speacafgerceatinl o caget ceoll id decll whiesttdliatinativh voduiér

t herapeutic ents (e.g,,,cytotoxic agents) .are. also within {he scope of
the inventio .bqq?ﬁﬁ‘éftogthﬁbﬂér e'gsﬁé‘éﬁl?lg?%apﬂ%ﬁ’ca? Bﬁgﬁg%\ypﬂéé’lrﬁs HeYHSd f or
inhibiting thecad quoliferation andlor differentiation of dendritic cells
by inhibiting growth andl or by inducing phagocytosis and/or killing of
dendritic cells bYylultigpeeifieialecwes efdh¢ mventimhalssinhlnda trigpscifieoiephenscidicear

|1 h ' L 1./
e Us( | 2714t GAe S PR RRICAT e PR e llopblige Hefithe -

bi speci fi c oinclidbs arsatedliadcanéntfady) (BF) pbiton aig.e; AtrhélBculd vhdhebigdsaeadi ment ,

t he nmet hod cor’%rci ses contacting a dendritic cell either ill vitro or in
vivo with onBiIriee RraQipnyRYedon cytotpifantivibhocl onal anti bodi es of the

i nvention, or an j -1k o ' - N of a
numan ef fect or 5 Lot pREGHE AbRRL iR e B ERAEATEE R | 2
villo or ex invemtiqpecognprise at leastemeaatibodys onfragteardthdredf (el | an FabdF £ fRéat
cells). r exanpl e, .a sanple contai.ning dendritic cells and effector cells
can be cg_gt uf‘éd’_riarf’_"ﬁl? ?l??,m_ 4 @&ﬂﬂrﬂ%awnﬂ?&gﬁeﬁn@ﬁ@wV% Or&%P}CHV ft9%n,
or an anti geR-ioRgHistelyRR{dn0MibbEY 604 péPibn TmePlctPS Tdhfin&ic B al"hRgfi-Ed"C

mol ecul e of the i fvent i on). Alternatively, the nethod can be performed in a
subj ect, 10 entihody asa partiongheranf (£, haswa0vatieblg regiom @r aplgastiaccomplementarity
prophyl actic rotocol .. Foribht.vivo nethods, the antibady, or. .

T o bi nafsigRbRETesion REpRyrasFived 551 Rkt sRMAd P bpabiinel Wibthe ul o
of the invenieingﬁﬁinggalmiogg)@gmgmugagriﬁgﬁggl),a human subj ect suffering froma
dendritic cell-nedrated di sease. These di Seases include, for exanple,

“aut oi muAl di seask onerfmbodimens thedit daasisane aatibodyr erifragpesns therend of thei sease. 15

Exenpl ary au{.qQj di.S: t n _be treate : iorated) or
prevent ed us%%é%é;&r%’f‘%gﬁ%?%%gl %c‘f%egj F‘t%l 848 fre‘tdql?éoeri %I\(/ﬂér?? iggllr[llmia‘ﬂigﬁde, but
are not | i m teeebtb el QMITaL Qirfima rédebidr i(BeyRYMuch RS EcyRIl (ED®), FHeyRIIEDBS DS and
mel litus, mnyasthenia gravis, pernicious anem a, Addison's disease, |upus
eryt hemat osus, Reiter's syndrone, and G aves di sease. In one enbodi nent,
the subj ect can be additionally treated with an agent that 20 nodul ates,
e. g. , enhances or inhibits, the expression or activity of Fc receptor, e.
g. , an Fca receptor or an Fcy receptor, by for exanple, treating the
subject with a cytokine. Preferred cytokines for adm nistration during
treatment with the bispecific and nmultispecific nolecule include

oy P — I



| sol at ed human nonocl onal anti body conpositions of the invention alsa can
be adm nistered in conbination with other known therapies, e. g. , an

anti -i nf hqowgkomy or | mMunosuppressant therapies, or c5~t gaaxigesasiim yet
anot her aspect, the present invention provides a nethod for detecting in 30
vitro or in vivo the presence of dendritig.cells in a sanple, e.g., for

di agnosing a dendritic cell-related disease. In one enbodinent, this is

achi eved by ' \M t sanpl e,
M o humar SRECDIG), % PRIILEL Pl RlertFas S pidh BIRINFSY @afRETARE 1™ e
i nvention, Gowevednitheda-rbicpeiragupl b hanai et @oéptdnr(e.g. BLGRBGisoi van Gk

mul tispecific nolecule under conditions that allow for formation of a
conpl ex bet W&gptelhdhg pirmﬁsﬂrmeﬁpldéﬁmqatqd@ndb¢ purface pp e effegpneall 618 ias

t hen det ect a tistically
significant %glrfo% gr%érﬁlggl%#) HQ% aEcL#rcﬁg%tea EOIS@ {Oggﬁ)glpaggsce Bgt %eé{fe&%cﬁe sanpl es
. }s i ndi cati \C(Iamughmmﬁmems]?eaﬁc dﬂ@mulﬁsmciﬁelnhcﬂedwhesLHmd toeat Fs&ﬂ?iter at@ﬁ]mr
eatures and advanfages, of the inst enti on be apparepnt fromthe
fol | owi ng devFh & 1%}@%?9’516?16?1‘“%’&0&6’5?% © e ﬁ:?r Isé%mdm gi¢ Athe he
Drawin s Fi I Bl I,
0 and E21 P %&dgﬁgﬁ?ﬁﬁ eb “ﬁ?‘%ﬁ%ﬁ’ﬁgﬁgfﬂﬁgﬁﬁ. cc F‘fm?lnr‘fgésguhégggghg&m
THP-1 and L%3ieckeddyphgsiskgitablevelsofinyooglobylinsBi ndi ng was rreasured by npan

fl uorescence int nS|t 15 Fi ure 2 shows.the d se de end i ndi ng of
human monocl onal ARRPYEHBectathe PresepbmrRiRPro Vige S aTas spyatic-gifedor cas

assessed;dy &lﬁlaWc&ﬁbﬁé%réffec%r el @pr‘é@s‘ing@iiﬁw e%@pt@b’ eréeasf‘m%ﬂd?ﬁa%%% Bae
intensity. 20 Figure 3 shows the dose-dependent reactlvit Auman
monocl onal mtlvajodiPMI‘chllL lmkecht@mpecsﬁem oultispetafic ml:bcdbnfrthet inventgdt, s, as

o remerty’Y el BRGeenEr B O SRR S PRRL S 4 IRERESHESa 1 (o

dendritic 25}1&&11& sffevtel J¥lGs epFaeE® daadritosafsed by flow cytonet ry Figure 5
shows the binding of human nonocl onal antibody B 11 to THP-1 induced to

di fferentiate intlsagodenavpet ﬁlemqenb%%toyn@owa% %gwsm/gf | ow
cytometr to
racaque Hondtrppaifiodt ond QiR ddibiioll TRRpIRARS iha AR Madbidhe
measur ed by damm ahtl ablees 0@ hamantenmiciopal antibody of the 1nvent10n, or an antigen-

binding portion thereof, which specifically binds to dendritic cells. In one embodiment,
the composition comprises a combination of the 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



WO U1/ 85798 -10 PCT/USO01/1511-t Figu~~e 7 shows the percent internalization
of human nonocl onal antibody B 11 by dendritic cells over tinme at 37C. 5

Fi gure 8 whaimsiogcreased anti gen presentation via anti bodydydshiasenpared to
antigen al one, as neasured by stimulation of tetanus toxoid-specific T
cells. Figure 9 shows the B11l ScFv constr.igct which was created by |inking
the VL (SEQID NO1 and 2) and VH (SEQ ID NO 3 and 4) domai ns of hwnan

monocl onal  10Q,i8pdy, %9%15%111&%(115@ Prtich théesh Q0% b@sﬁl@ﬁ 'oPﬁuﬂﬁfﬁé%ﬁ%%ili{lib(?iéﬁv‘een

whol e human nonocl onal anti 1 and F(a ragnents o
dendritic ceiflths inasntimeaduoead eh&)oﬁﬂ@tahamc@osl com‘q')rﬁesgmneadtilngshbn&itﬁdmll

percent of FLJC-dextran.internalization itic cel %
Chove that CURFLGSEYBAr B PG o6 asrmobtan bbu FoBReRruabibafetlt as
10 to 100-fqhd 11'1\@1’}6611 [aY %tﬁ&tblﬁ&ﬁg%moﬁlerjeoﬁ%‘iﬂégﬁés%ﬁcé @F@ﬂﬁﬁa@&f&%o' d
are required to achieve the sane level of T cell stinulation as wth

.tetanus tdxaietl. dhemasthad cpmrte ebdplopesivg cultsrenacl mzmder enwvede.g.eeyonel ng
am no acid se ences of he var variabl e heavy (VL)
chains of ant™ 55’ gls‘%fd“ g cell d(e?’LfF%‘f%gst) ijﬁ?l %ﬂréﬁil? S PR ec?qnﬁ’inl}é of the
| nventi on qunaﬁﬁaéélmalad eTfa6roP E Q8L VertuBREdaR viFR) Whd€Sm BRI With an antibody
anti body-based therapies for nodul ating an i nmune response agai nst an

anti gen, andffthe invertian, ayamadiggndyndisg ﬁgrtmnsrb%rg@fs(on@msa@@éc l@;xmaétmmlﬁp c
cells. 5 Th%@i%!: o?ihetxﬁx‘?en'g%"g ”}\ité’ E%% Q?ée m%alfo%t \‘;ag h}%@gﬂng&i{‘iﬁ%' L8Rkt

ant i bodi es, or ons ereor, 0 an €eprtope

present oM ad.lg.;mpdsfe&ﬁntvm (@gl |tIieI€119€Rﬁ5)c,or@wﬁhiylad‘uahirwddehdrItlC cells and
cells related thereto. In one enbodi nent, the human anti bodies are produced
in a non-human t rEefdB@RPanethedrmihe Bémeody £* prtigeadundisg RO thergofelor 8 of

produci ng ”%1%15@%&'% 1¥1 1ﬂ%me§é C’iﬁb&ﬁﬂa’n)%*b@% 1‘?n°ist bRat0a fghdhi tic

cells (e.g er90|n reco |nat|on and
subject suffering from a dendritic cell mediated disease. These diseases include, for

example, autoimmune disease, inflammatory disease, and graft versus host disease.

15 Exemplary autoimmune diseases that can be treated (e.g., ameliorated) or prevented
using the methods and compositions of the invention include, but are not limited to
rheumatoid arthritis, multiple sclerosis, diabetes mellitus, myasthenia gravis, pernicious
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-stimulating 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-inflammatory 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



i sotype swi tching. Accordingly, various aspects of the invention include
human anti bodi es, anti body fragnments and anti body m netics, pharmaceuti cal
conposi t i gsniigamgeof , as wel | as non- human transgeni ¢ ani nedgys@andiB- cel | s
and hybridomas for n ialcing such nonocl onal antibodi es. Methods of using

t he anti bodies of the invention 15 to detect a dendritic cells or a related
cell type expressing a dendritic cell antigen, or to inhibit growh,

di fferenti at,Qr r Yy : adr it (N Pr=Y I R V] or i~z
Vivor are alo Bl o B ahtk pikind JERRALIibe R o pierRlith e bR

i nventi on nemolzeulehnedersmaiitipns tice aBdwdak, focmatiai of 4 @myeabewkén g addbodyed.

Addi ti onal defj niti.ons e set forth throughout the detajled ri,ption.
.20 The ter m%‘l@ﬂdﬂflﬁ cgli'l p@mggexlégaat%léi%?ﬁn C*éﬁ'éf '§"i“ﬁﬁ’§t‘ﬁr}?§*e1§%a 1‘?7%@& e
dendritic cedhiladnd ShyRdsskiaNs) ElFﬁisfﬁﬁﬁQﬁﬂ‘éﬂeﬁée i58hé foriniAbn af&n%@%' e of

differentiating into dendritic ce , or related antigen presenting cells
.(e.g., nohockatesernihd samples phiadiesiivé thetpnesentenelydendnitieedlsan thegestsamplec onmon
with dendritic cells. As used herein, the term"related" includes a cell

that is derived froma comon pr ogenitor cell or cell lineage. 25 In a
pref en~ed enmbodi nBfHer fdahiteld At Rfvaniagadfithethétaaf inkBtidnBeeAPpaRRt fr8mahe
dendritic cell inhibits the growmh of dendritic cells. In"another preferred

enbodi nent, Wllavingdediledrdeserintivacpdslaimie i nvention to dendritic cells

medi ates an effect on dendritic cell growh and/or function by targeting
nol ecules or cells with defined functions (e.g., tunor cells, effector

cel |'s, mior oBtief Dpsdriyaivand)tht Dre@melisi tic cells. In a further enbodi nent,

bi ndi ng 30 of an antibody of the Tnvention to a dendritic cell results in
internalization of the antibody by the dendritic cell. WO 111 /8;79H -
12 PCT/ US(11/ 151141 A oFY s y j X

gl ycoprotein corrpﬂ%gf%] g@ eljz}-}g':r @dtc\g\lgxt%gg%@rﬁ%x%nogﬁ%{)@qétﬁ%&ﬁ%éf’il,g%toaaPE)

chai ns i nt erEZbwithcienadtitinycallis and hextatopoiets celEinds e CBMATHP 1sanddnja0] sed  of
a hea~ry chain varjahle region (abhreviated herein as HCVR or VH) and a
heavy chain ??8?%?‘%3(’ P‘é’dﬁy&ﬂ?et%egﬁgé{\gyw%sﬁﬁﬁuﬁgﬁ’é’tlﬁ?ﬁn tjrﬁéﬁf:?fﬁn‘ieég%nﬂg’rrpri sed
of threejgomains, CHl, CH2 and CH3. Each light chain is conprised of a

light chain variable region (abbreviated herein as LCVR or VL) and a |ight
chai n constant refigene 2 sihawvy thgldose teriendend hitding off lngnarmosodampritdediesf one

domai n, CL. a r £gik ONs n be further subdivided,.into regions of
hyper vari abi g pfy&qﬂﬁ%H(?cﬁﬁg‘?r %ﬁeﬁgr ?ﬁ%?s?fé?ciel?yn{]m’vr‘fé 9 é’i’yog%n‘elég)&ja,s

i nt er sper sedmehdubfed BOinensiltdaiceatLinfkRy. 10 conserved, termed franework
regions (FR}. Each VH and VL is conposed of three CDRs and four FRs,
arranged fromam no-term nus to carboxy-termnus in the follow ng order:
FRI, CDR3, FR2, (%r Fqgg% - | | : vy and
| i ght chéi?ns cont al nr%EE??oryvl ng 8%é;§cfpﬁn§ﬂ'§tr¥eﬁ:ﬁ'€@fgg?lgrﬁ%i ?@ﬁgﬁg%%?ﬁ%@ The
const ant regBbhwithfCD3ve+ stemiceDdiceivedrdgndrigidicali® at hesekied by ftpvotytoinetry.

i mmunogl obul in to 15 host tissues gr factors, including various cells of

t he i mmune sé?@&?ﬁ‘(@?‘ﬂ??suéqdfbéfc‘flﬁ?nﬁ%‘?rF%ofn%Fn‘&tetnﬁlé‘/'fi rst conponent (O q) of
the classical conplenent system The tezxn "antigen-binding portion" of an
anti body (or sinply "anti body portion"), as used herein, refers to one or
nore fragments of Fnradshdedihe birding ef inman menedboral agtitodydpldap fdendritioy bi nd
to an antj.gen,(e.q.. an,antigen _on dendritic cell). It has been 20 shown
t hat the‘tzgnt?eéléﬁpg%f%ga¥ﬁn%?SS?FS%(fb%ﬁogrﬁyi%ﬁV'can be perfornmed by
fragnents of a full-length anti body. Exanples of binding fragnents
enconpassed within the_term "antigen-binding portion" _of an antibod

include (i) a FabFigusgiehaws the plhiman mgneolenat apithodyi Big t@fTHIhéyVL, VH,
aL d CHl o e , 7 . r
o Fab 11 aghante it @l it béndd AR theadvil VPRI GRERY. <! N0
(iii) a Fd fragnment consisting of the VH and CHL domains; (iv) a Fv

fragment _consistipng of the VL and VH domains of a sin Ig arm of an
“ant i body,3 (v) a Ffigure6shows binding of human monoclonal antibody B11 to macaque

dendritic cells, as assessed by flow cytometry. Binding was measured by mean

fluorescence intensity.



dAb fragnent (Ward et al., (1989) Nature 34| :544-546), which consists of a
VH donmai n; and (vi) an isolated conplenentarity determ ning region (CDR).
Fur t her nowe,o185t9Bough the two domains of the Fv fragment, Pdi/eswd/ VM4 are
coded for by separate 30 genes, they can be joined, using reconbi nant

nmet hods, by a synthetic |inker that enables-themto be nade as a single
protein chain in which the VL and VH regions pair to form nonoval ent

nol ecul es (known as single chain Fv (scFv); see e.g., Bird et al. (1988)
WO 01/85798 -13 PCT/ US01/1511-4 Science 242:423-426; and Huston et al.
(1988) Proc. Nat |FigaeutishaSeithe pSee@5nt8riiz@ss)of vuwn nomglaatirdibedy B11

ant i bodi es e al,sq Ir'i ended to gﬁ q(?ncorrpassed witlun the term

"anti gen- bi ‘?ﬁ‘df)‘BFf’? Verm’gr?t body. These antibody fiagnents are

obt ai ned usi ng conventional teclm ques known to those with skill in the
art, and the fragnents are S screened for utility in the same nmanner as are
i ntact anfi bodi esFighies tlerws iihdeagﬂca’nﬁ'gm prebantation’via sntibuoide iid dcobparadctbude
any agent, pr ot ei p roteln ar,_pepLi de gonpl ex, which
st t riat B Hofe e Ripesped DY REmion pt RS e hsbehie frelif et i ¢ 1

for exanple, (a) a dendritic cell and (b) an Fc receptor on the surface of
an effector cell. In another enbodi nent, a bispecific nolecule of the 10

i nvention has twoFigufd 2stevs tbt Bdil ifigFs sevitfict whichsvasteiresttebb inking ther Vi

(oo turPem RO TIRE uRrEE ) 7 B R Sl PR AGR 1
rmi ei:ijl ejqli samat)?ngqqi to |ncI ude any agent, e.g., a protein, peptide, or
e

protein or pepti conpl ex, which has nore than two different bi ndi ng
specificities which bind to, or interact with, for exanple, (a) a dendritic

cell , (b) 15 an [e tor h I eII d (c) at
| east one ot her CEI ong(ﬁ%o P%II %g?% Ef?igl bl%frtl\h/’%n \?lfcljgr%glﬁ{r%% (?jnonot:o {ﬂ i's not
limted to, ditibpeeBiiand F(dbs e&agmesnts HEB 1 apdsptifitic celrngk pichsaked byl FASBeci fic
nol ecul es which are directed to cell surface antigens, such as a dendritic

cell anti gerﬁnab}’ﬁ& to Fc receptors on effector cells, or an antigen on a
target cell (e.g., a tunor cell). The terns "bispecific antibodies" further
20 includés di abodi es. Di abodies are bivalent, bispecific antibodies in

whi ch the VH and Niguglohbslisvsahe pexpiiled FEUC alexaas imghalizaoloy he @endtéicodedlsn,
but using a linker that is too short to allow for pairing between the two
domai ns on the same chain, thereby forcing the donains to pair with

conpl enentary do ther bi ndi ng
compl enent ary dOrRigp, pf SRR AfoR eGSR BB LUGLRRL bagn DI 1l N0
25 90: 6444- Qété&;ntd?mhlj akwﬂamo fobd loaler afibO®4 pf $ntrhmyﬂlr1&&uugh&ﬂtM). As
used her gj terns. oant bodi r 0 or more. antjbodjes,
ant i bodyshl nt(‘]’F‘ﬂ q¢ Eﬁ?ﬁﬁﬁ‘? gt ‘?:%ﬁ'}}e e&@rq%bg“teﬁvs&)@mﬁ%mborne Sr‘glﬂit Wu%tﬂ)ﬁobctn
bi ndi ng regi gpge.| i nked together, at |east two of which have different
specificities. These different speci ficities include a binding specificity
for a dendritic cell, and a binding specificity 3 0 for an Fc receptor on

an Srfector cel Elplin AR SRl G5 PR OBt ea ol of 8
used her ei n, variabieight @¢T) i vartabledigeaan {Vhpcliaiiss of antibody B11.
25



havi ng vari abl e and constant regions derived from human gei xnli ne

i mmunogl obul i n sequences. The human anti bodi es of the invention nmay include
am no aciwor@gstges not encoded by human gernline i munoglmtiuism/isequences
(e. g. , nutations introduced by 5 random or site-specific nmutagenesis in
vitro or by somatic nutation in viva). Hoyever, the term "human antibody",
as used herein, is not intended to include antibodies in which CDR

sequences d rom.t.he i of anot her manunal i an speci es, such as
a mouse, Eﬁét X gd f)esc ﬂ) ml Yntion ramewor k sequences. The terns
" monocl onal ant i bli@ypreseit inveres pioaldesnbvd adbaigripesd thetipiesdsr modaatifh an
herein refer to a preparation of antibody nol ecul es,of sjngle nolecul ar
. conposi t i on. MAYRSABPLBIRAZAHIH PhaHEDe ttieeﬁlgoq@;ﬂl%grgosalgsct%teé mgdigiethg
speC|f|C|tylﬁQg ?; g;%y for a particular epitope. Accordingly, the term
"human nonoc an ody" refers to antibodies displaying a single
-bi ndi ng speci fi ciTheragiésodf thairentdon ehpley asudated hahammonegonal sntilesdiesedr f r om
human germ ine i ogl obuyl i n_ seq G In one enbodi nent, 15 the hupan
monocl onal  #Rf1E ”g“ngglgawnwsdaaee vgvclabm 59 PRIBRHPPRTES PRLA1H8ER PEPsEntice | |
obt ai ned fr a
havi ng a geg%lr%g (%%ng??gﬂhfaﬂgc%ﬂl ﬁﬁﬂ@e%lgs\r/yff H%hgsl %@crdatnlgrgetéétemgﬁ%ogﬁﬁt chal n
tr ansgene, fthe bumtwastibodiasard pﬂddnemﬂ i@l rlon-Hitineant temsgenie awindzl, gt a tansgenic

ti body", d [ d t | de 20 al b d
That are pr aBeREctEE PL S Sine B R LBl 157 PR G P L S TR s,
such as amt i RAEHES cdIBL.2L, QEGf %U}aﬁd?oﬂ@EﬁrB uﬁ@ergoméav -MOERbmbiidtion ﬁnd

obul i n

transgeni c for hunman |mmnog enes” (described further in Section I,
bel ow) ; ant iibipesvitching: séewrdisighy V@nme@@mtwrthe ewsnte@smhldebum@n

transfected jnto.a ho e ti bodi i sQla

conbi natori aa‘nt ??8 ﬁé?cﬁ' %?EIP?"E ant1 d%rrﬂlmlg l% 8@ c%%tec%groé%p%g{)}pr essed,
created or itheresf, @@luJaM a8 A¥n-OLARH tfﬁaag"esnd daalshael Beslisad kybidogks farman

i mrunogl obul i n gene sequences to ot her DNA sequences. Such reconbi nant

human ant i bodfleBg Reshanonaclensl antihpgdicso Adetheds crfé’gmaﬁbe adihoglisg of therinventien
gernline s lo ch
P oconbi nkt Hoae R B RAHCOrE e AP R R R e LA o
when an ani mahlbitr@m@edlf&réiﬁlahon ahdfonactivitysé guiendutsc ¢edl, aska in Vi ariiv aivo,
somati ¢ nmut agenesi s and t t he ami no acid sequences of the VH and VL
regi ons of tHB2SBER n"cheBBYﬁnélgnare sequences that, WD 01/ 8S798

PCT/L" SOL/ 1511~ -tih%a\étltha tﬂ@?fe‘éé’xﬁ iheARbA Athy r&'rﬁ*&%‘i'eédﬁlghiﬁﬂ&@to%r&ﬁalﬂ“@nﬂﬁ
and VL sequences, may not naturally exist within the human anti bod

y
gernline repee tﬁtﬁtldeﬁneet Additional definitioasiateeseeiorth throvghaué thy dajoled damrlp@@uy
is defin in reI ion t nsgeni,G _non i.ng.such
an anti bggy Thi s e?m’rgtfédf‘g“’ CSﬁ 937’?9%6%? lgaﬁ%?fl mxgagureamdﬁba? %Sn itfe
sequence or @lisane editbd niyeldi¢ bfogafitsh el tRNaR o@patbtespaamkmaﬁ@g inf@t found
in an organi sm not consi stlgfg of the transgeni c non-human ani mal, and
general |y frédaticpells, esrelptebantigeapressningtells fese mansgdns andpacraphagss) in
animal . As t: e ody
naving a i gnft aqeriets Rpd Bl SR B RRCkeS SAehSed 1Rn BF)ori
exanpl e, an ‘aatatedd dhyclies iarvgll ahat@s derived ftcmaaycomhainrpramor atlea celltlineagenur i ne

I'i ght ch rohyQrid antibod npl es..of, het erohybri d. anti bodi es
i ncl ude SR hora eltsad RPRATIE TS o) P S0 s 25 LY VA0 2 Rl e
ant i body . Shibe %Jgrbwtmgf ae'ildhttt%a%ectntaﬁothet ﬁreféred%ﬁl@atrhaﬁ%m'ﬂg ehah s

substantially fi~ee of other antibodies having different antigenic
speci fi ci ti emtibedygof tharinvitios & etmhutlaro:ellsamﬁlatehan eﬁp@cﬂnf dandtitiycd] gresvth o

dendri t | | d_relat d d t ,
ronocyt es antraaPOpiRa BsEetHE Uit 47 Gith YRS PR B el ¢
speci fi cal | yefiaidst cgBY, Innt;m patHdgend) Rpferdietid ckild. InGefultBdr enfbbdirfeitabiading

anti body t hat speC|f|ca y binds to a dendritic cell may, however, have

" cross- r eaBt i of anentibodyt bisthe imyengon ko ydendsidicicell yesulis imigteradlinatienotthe ant i gen
that is rela ntigen 20 on a dendritic cell. Mreover, an
i sol at ed ant&bqﬁagﬁgguﬁgggﬂﬁé?ggt|aIIy free of other cellular materi al
and/or chem cals. In one enbodi nent of the invention, a conbination of
"isolated"' nonocl onal antibodi es having different specificities are
conbined in a well defined conposition. As used herein, the ternls
"specific binding" and "specifically binds to" refers to 25 specificity of
anti body binding to a predeterm ned antigen or cell type. An antibody which
"binds specifically to", or is "specific for" a particular antigen or cel
type, binds to the antigen or cell type with selectivity over other
antlgens and cel | types V%lle each antlbody of the |nvent|on blnds

v o

-, oy Y



w0 01/8S7')8 - 16 PCT/US(11/ 1511~ predetern3ined antigen with an affinity
that is at |least two-fold greater than its affinity for binding to a

non- speciwoa1dgisggen (e. g. , B SA, casein) other than thegrestatieriai ned
antigen or a closely-related antigen. The phrases "an anti body recogni zi ng
an antigen"” and " an anti body specific fpfz_an antigen" are used

i nt erchangeably herein vm'th the terns 5 "an anti body whi ch bi nds

specifically to ant used...her t he

2hToG ant i body 1t SR G, o Tt G P rs 8 g SRRugin cfpilibe ) b ' °
preferably aivoliRast (}@tuhuins 2R@Myd 1ighP( S cRAiE aft@tloynédted BREIsuBI Wbnd) IEh1, 1
O 11 M1, 1 O01zM1 or greater, e. g@. up to 1013M ~ or greater. However,
"hi gh af fi nibegvy ehainiisregmpaisedsef § heasty dbeinerarigbleiregieny (abbmxy@ie@herm@raséi@m e,
"“high 10 affj f ffinit
ot S0 10, S0 A ool SO KRS 5ER Byl B0 o 1L Y

- i ntended % o cogipeised of thive doashss, &Iquro:mmﬁit(aHB Efaclahglarchmub asmprised of a
ant i body- antl en interaction. The t used herein, is, intended

to refer to lighbchainyyigblg xeawnc@h@temedﬂ@r%n a&Lﬁé{rPt pcVilaancdialigsdpinant i gen
interacti on Cgl é@[t %ﬁgﬁoﬁeﬁ"ﬁé ﬂght ddh%fﬁ%: Rtanf RbfnSs E&n%ﬁfedad}{dng(agﬁﬁaﬁll @is léh% g.

| gM or I'S enco ea~~r ai n cohstant region gen
used her e| n VHIaﬂdetEgﬁWS bmhbelgnrtlree%ﬂ:rchwﬂed mlmeregite:@@lﬁhypervhyabMypﬂenﬁéte

class, or isot of .an antj hody cha fi~om on class to one of the
other Ig cl &8 em%arﬂ@ gﬁ@&&%‘é& gwnsqﬁmmnfee%weﬁwﬁvﬁgwnﬁ thabate meFe; he
I sotypi ci®l %%ﬁsé?@ed“?&fﬁ%d%ﬁie@v&i@% br% (tPR‘?dEE&ﬂV%'a i Sot )pﬁg & Sint&ehi ng

has taken place; the CH gene enco hé nonswi tch Is typically
the fir st (DBeaed founFRedirengbd ﬁ@ummmoeiammu&)m dakExfyttaubinonial thy

non- | aSei cAPIP SRRSO C R RTTOL T h AT TR b e T A (R RO

reconbi nat i e R&ave\uaRiEhHaGt} don¥dh ¥ Birdlind &fdin € ifWabeRviBLALRH @n rERd ON
in the transgene. Non classical isotype sw tching may occur by,

exanpl e, horfonggeirssipatehibe aatibeicvaenmediatatha hingling efithe mmnoglabuhn to
(8-assocyat g el 61 &'}%cm ofes m%Ma"i{xée\‘{a% o’&? %el‘fJ &%ﬁé ﬁ&huﬁég& '}n gcﬁg ngelan! cse[I%’er .

such as int ertransgen nosomal reco anong o

may occur armhdeﬁé ﬁfst uahponeao@lnﬁoﬁmetcw@smg coﬁ@leﬁ&msmlexher ein, the term
'swtch sequence”_refers to those DI CTA seguenc spon5| ble for swtch

reconbi nation. A TR&{FHR aHigpbindipg nemtier’ © %‘}:ﬁ”ﬁ’g’Pfl& of suppPkRREdY e gi on,

| | b 5 n t
the s ton PUEBYESEERH R I B AU B A meni i fens

acceptor" r ajpnl(m tovspeciflvellp bindeterantané geesg yancintigeryow A dendrite: aiél).eltdds bewh t he
repl ace t constant. reqgion. (e,. - etc.). As there i ecific
Fe oty (DERRRH R SiedrRiifing Buigidh of i Tkly <bhePEaymen b8 TRt
typical l'y noif dmiinegdh shaddlde. Bxam gﬂé&%ffbﬁﬂﬁﬁg fi5dmerfSentdathabRH &lithin the term
"glycosylation pattern” is defined as the pattern of carbohydrate units

that are covapégsndinding perid" b ap apiibndyiipcludeika Eple Bpgment pongvaient

| obul t ti bod
can be char AtaiE LG uing (PO PEIVEL CP RS illoflos i) USLASURAEH | POV
patterns whitdhaleadtagneat wra;brhyng)m«aﬁab fragthersts Pnlediugeddisylfide eridgeaithe of the

nonhuman tragsgenl ¢ anj.mal, when one of, ordi na ski lé'{} 0 in the art would
recogni z& t HENER Speiesy (1} ¢ BA fisgmest sonsrsting of ther\e anfé)& qRRinG Gioyy a gy

fragment consisting of the VL and VH domains of a single arm of an antibody, (v) a
dAb fragment (Ward et 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 e al. (1988)



being nore simlar to said pattern of glycosylation in the species of the
nonhuman transgeni ¢ animal than to the species fromwhich the CH genes of
t he transgeng/isemwge derived. The teen "naturally-occurring'p@susisasiiherein
as applied to an object refers to the 15 fact that an obj ect can be found
in nature. For exanple, a polypeptide or_pplynucl eotide sequence that is
present in an organi sm (including viruses) that can be isolated froma

The | abor al GFy e At AT 4T Ry RaRiT gt HREOTAPRINa dkelticliSl 250080 "

herein refersggtp SuchQitglOehait hﬂ'ibdéﬁesfhré‘ﬂ@(yi/m@x{&ﬁ fo BOeronmpadfell vhifiah the
i mmunogl obulin 1 ocus wherein a V segnent is %OSI ti oned i nnedi at el g{ﬁ@ldj acent

to a DJ or tm%@mm-bmﬁh@ RwtpBT ozfiannmbedxo hesg a@%@ﬂtﬁ@gm@twe@ rede VH

or VL domain,.res ectlv A re rran cus can be
Ctenti {1 od RpinERBEobR! fenriial &b RIS hd THARRNOR AL BreIEng REMRRESAre"

-1 east ones r%@@ehémﬁﬁluﬁﬁghﬁwﬁmmmﬁerh@aﬁm@m altdogiet.. 25 The term
"unrearranged" or germ ine configuration" as used herein in reference to a

V segnent refers Th? terme "ispecifipmatacals” Whateated toraclyde aghpgant. ies. rfoprotein,

reconbined pf'f& Fo?qlhwg%t?& d(!(%l dl 3aRa8 heIsCE ?feﬁé?fjblﬁgﬂg‘?u@%fﬁ\ﬁ@s term

"nucl ei c aCI use e|n 1S |n O 1 nc

mol ecul es anduEiNBmmb Soridhtesact ﬁuthufblremnple; @) aﬂbmiruic&enmyldtw) & Fgleeersbr @nded
or 30 doubl e-str nded ﬁ%t pr ef erably is ﬂ% BI e-stranded,. DI CTA.. The term
"i sol at ed nubf BIrEacg of an FEedes gedt | Inyanoghsz gmbe lélitq%.anblﬂwécemelewlsomﬂ eic

aci ds eng®di i that
a1 ds RO kARl HHOR 3Rk BAACPOTEL i o Wi SRR o

i nt ended t o desflgtic tadl andn(by hue atigeni ah arrlatgtud:lb(el 0, atuomh celip Tiwdbmmtl de
sequences encodj.ng the antihody, or anti.hod ti.on are free af

M PRl i R e M Ll S SRt g B kR e i gt
cel |'s other &han,dend r}iebh&e %%lr&emva%ﬂl&t QRpI SE WIRALIRR B A WoRdiF¥rent
flai~l c the nucleic acid in human genomc 5 . For nucleic acids, the

terns "s ubstbmdlna deo;@fmlwzsg»yhlcln hitiddiat ersinterect withofon esanaple, 6 iadendrisic cell , (b)

desi gnat quence t her eo imal l.y ali nd c ar ed, are
fdonttoals i SRRt aE QS gp Bl Op cal P B Rodaer PR EOSPREE"| cas
about 80% ofActd@ﬁdlﬂglgj ®etindaton uslhdlekyhats hadintitedho BisfRoid, aispedificand nore
preferably at |east about 98% 10 to_ 99.5% of the nucleotjdes.

Al t er nat i vell§traspagibie.candiofher maiisrsgificonplerulesmbishapedisecgerbiocslgirfeceny br i di ze

under Se! eCtdnfolty Bidhlcaich 6 0R Pl RSon ' FolecfRAPL PERBLOQING o5t T and.

The percent ntrty between two sequences Is a f nction o e nunber of
i dentical positigewos a$drgetexdll ly.2t, haumer e CBlse feim Ebispédifioanmitodies=fu¥thef

| denti Ca&O 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.



15 positions/total # of positions x 100), taking into account the nunber of
gaps, and the length of each gap, which need to be introduced fox opti nal

al i gnnentwofoitise®st wo sequences. The conpari son of sequencesC@Eushi/15114
determ nation of percent identity between two sequences can be acconpli shed
using a mathematical algorithm as described in the non-limting exanples
bel ow. 20 The percent identity between two nucl eoti de sequences can be

determ ned using thefARhRLAIEAMRIS: [hasCoReR! {akAIRPERALR ANfRR! © at

http://ww. gcg. com), using a NWsgapdna. CMP matri x and a gap wei ght of 40,
50, 60, 70, mpvigDvaiatleaandeogstantvegighs derfved, fram h@man gemlingr ingnuribigbobudincent
identity between two Qu@eotig% ar agn' no. acitd sequences can al.so d(%;[ erm ned
_using the al YoPSAchtn Gre BgheniRodias of de My Pton 18 PESHS ST Hifresiagesng | |
4:11-17 ( 198&ichdddbrhufias gfiamelineamdloduRa sédiefcdsTe g Adufhliddk deFRIMcéYBY Si oNn
2.0), using a PAM 120 wei ght residue table, a gap |ength penalty of 12 and
.a gap penal t5pngsmar sitgrspagiia mutrgenasis ipaiitent by shepatictyutgienaerivawdlayaven

aci d sequenc st be L1 MmN gL . . Mol .
Biol. (48): 4@%&%@1 (%%%%Elgé‘g’or i 5? PR h@%l%ﬁ%@?%@@@ﬁ%@ﬂ%%@@gl#ﬁ,l} o the
GAP pr ogr am which@DISsédtcssafetived eropaibilks agemlgeve andtlematnmalian species, such
http://ww. gcg.com, using either a Blossum 62 matrix or a PAM50 matri X,
and a gap wedsghmonse, have begn graitediqmto Bumen frgmewortequencemgt h wei ght

of1, 2, 3,4,5, 0r6. h - . h - 3 ucl.ei G..acs

protein sequenceschl)%/\Q{1 ﬁ% lglrgé(gcg%?al %ﬁ%}g)n i gg%ﬁ%‘%ﬁﬁ’aﬁtﬂﬁ%&@e&@gb tlgfsi %s"?sgger y
sequence'l0t ohgreinfrefentca pepaationghantifodp uidleauicbatfshademoleonlat compositingl. eA
identify rel at ed sequences. Such, seajches can be perforned usi t he NBLAST
and XBLAST pFogPangd @@b@ﬁl@%ﬂ%ﬁ%@@@ﬁ&rg}e EF‘%&}&SP%‘%S‘Q@J anyl B %1
21 5: 403-10. éar@&ﬁ%%ﬁﬂs%em&féi@%a&ﬁéﬁ@ﬁn@ﬁﬂm%nﬁ%éleﬁﬂ%ﬂﬁ%d réfRf HBLAST
program score = 100, rdlengti = 12 to obtain nucl eotide Sequences

honol ogous t antihodien displaymgacsidglebimtng speciicityvéhicinhavetvaviableBoASTngtandt ei n
searches can_be perfornled with the XBLAST program score = 50, r.dl ength
2O Fo bt al WA AGHAY B C A DB BB OES R e Ret o PSR e

t he inventi Ome hlithaRRhddRIBaPRRTbodlek QfHE&BB&eﬁCbX i beidoRa WIS SinR RO § Bvell
Gapped BLAST can be utilized as described in Altschul et al., (1997)

Nucl ezc Aci debtRasd {128y 4 Fansgesg-endEmapypaimal; ¢.Li, 2itrgs@uSnonsedhcaphed BLAST

, th I ) [ s, (e T
Bna neLasT) Ll o RRETRA T Ay i ERREGE T eRBCATR bR, (RN

may be presemi immombiided cel |s, in a cell lysate, or in a partially 15
purified or subst?Fti ally pure form A nuclejc acicf is "isol a(iqed" .or
"rendered subst ant el FRACEDINGEAIBAR PRIRREYanas PSS BTFFS: Helptepdid tgiingiude
conmponenbg Ok hﬁ?ﬁlgﬁént%aié%di%&? Prep&red; oxpPlsR&!, ce8ledWr MolBEh i oRbidst O
proteins, by standard techni ques, Tncluding alkaline/SDS treatnent, CsCl
bandi ng, col means; kudirestaotbedibs/isolatsarfowe agehingdl éo g, opivowseXsthat iatransgehierfer wel |
known in the _art..See, FE.. Ausubel,.et.al. d.. rrent. 20 Prot.ocals in

bl ecul ar - B BBy e beslab BIEAER (4eSorid fop et SRS, pERed PHESRGD, i
(1987). The ausbtaie uﬁﬁ% o récmHISdn eRRSsAin VdteorRFMASRBled ifts QMHokOdell, ¥iito@iedf t en
iii a native sequence (except for nodified restriction sites and the |ike),
from either ©pNRd femempeonehinantxeammiinatargl Inman antibedy libiger, eppntihedigscor dance
w th standar nj Wi . ng:
sequenceds t REbEEpRied, eBleddrtrtoa BF Ry S ERERA e RoIG O G ne ot |
particul ar, hiNAasgamensgshuinishantdqu@intes th ot MIAISeduencds. deich veeddbicim

native V, D, J, constant, switches and ot her such, ,sq%gfuen%g‘s descr . bed
herein are cBARanAREIOEHShakeyd1ablean tapygeions deriyedron hupwgn ggueline

identical or;pndhid apet hey EC50N RBGhBhEYS! ¥
“linked ' or 'l'rg%g{rlg 1?@"44%5%& I's icr??%nde tom‘r:'rle%gnhgt%ﬁgt ’rsrg% ecu@‘égl are
functi onal | yhomaphhsibodies eacsubdchet toiinm virtamutagenssisang evheh aachimvdl tisanegenst at e

of : . . . . .
: 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,



one nolecule is affected by the activity or state of the other nolecule. A
nucleic acid is WO UL/ 8; 798 -20 PCT/US(11/1511-4 "operably Iinked" when
it is plagedhiisgive a functional relationship with another nuetes@1aaud
sequence. For instance, a pronoter or enhancer is operably linked to a
codi ng sequence if it affects the transcchption of the sequence. Wth
respect to transcription regulatory sequences, operably |inked neans that
the DNA SCOUERGEFeriithifbrh bk Rilud fo BufNEd- RN A VINGE GeREC S to
join two protein coding regions, contiguous and in reading frame.” For

sw t ch sequerat@ally epiet within theé hiuadn emibatigtgeanliladeptit@rsguances are capabl e
of effecting switch reconhination. Typically,, t o] ypeptides that are
operably Iinked A8 U R 91eéﬁtr91&sﬁlé%a&tw%nglﬁ\ﬁ§€§@4 Baelfap o thepanseenis
"vector”, asydiseonALEShlism pRolitifPARH dhQntiBSS) Fifls Rrtetefl f AGhHLGE) ecul
10 capabl e of trarllspol?taﬂlﬁ?\rgpz%ot hlg%] nucl eic1 adc:}{ d'f‘t% \l/\ThBi ceélt aﬁas Bg@n
.linked. Che haypee of andimotaoid seguenceplr as shebdingvmicidic aafl seguenoe eormispending to
doubl e stranded .l oop into which.additional DNA se nts may.be |igated.
Aot her 1y petig ToPRL I Sgatt A o of i Barts B ROt PIEGh Segnent o
may be | i gat@getallyTrdol @ spédidd otHANAARhafSf the tiandRAicHob-IRinSarCARAN. € Of

aut ononous replication in a host cell into v~Ihich they are 15 introduced
(e.g., bacterial Aevsasrhereinng theterohhideanti®pdy’retsirntorn ansibody haviesa dight

epi somal manmal.i an Vect or her vectors . on- epj.s | _manmm

P o vect oS ey HERNESe diterenl Ol 8 Gind Crarbipmpltt B SRYGR R T

i nt r oduct § onuirA4rOhdakt® chaiftassRidted RiiH atoheirRiIiohR Elfaif &Pl hetadoBibrtl afbod t h the
host genone. Moreover, certain vectors are capable of directi gg t he

expr essi on ofxajeplesof keteyphyhiid andipodies inghude chimerds 4nd humasdzedagtiRodiesct or s
are 20 ref eréig%sg& [£in as "reconbi nant expression vectors” (or sinply,
"expression vectors'). |In general, expression vectors of utility in
reconbi nant DNA t aahisotutekamibedpf, aensddrhetdin, if artendef] tptefemniods.antibodynehich

present specification, ."plasmd" and."vector! may be used infer.changeably
as the plas rﬁsgfu‘i’%mﬂﬁ‘gyrf’c'?é’_t"?Gg]fﬁ‘rﬁﬂ‘i%ipdﬂiséﬁvf%rdrﬁfﬁrﬁxb%‘BgS?lF SPERNESEFS Cihein
i nventi ofsi SishRt@MAGH.dPHaN TR B 69 1 &EndHAE TBILIndGXREEERI AR AVREVEd S

such as viral 25 vectors (e.g., replication defective retroviruses,
adenovi r usesardigdn prhsentingseetls (aig ¢ thonoeyisead magrppliagser sl sgubsiaitiely free of

uSed horei n, TLORE diSa L B arupe v BEuttpenRon P coPe b it °

used her ei n,arf

expressi on vagihely fias shrefcalIpthiRiiue @@endlﬁti@é’&ll&hﬁjy.bl@w&ﬂ@i?h&tm_@lsstl’@@dtivﬁ?%l
terms are intended to refer not only to the 30 particul ar subject cell but

to the progedfenfellsins, eelbpes thebewiass apaptigenthatdarsleiedte Biesonraje setiaem in

succeedi g S..du it k: i ) i ces,
V0 01/ 85708 HUr) R kel 4o20 R AFsoARtOn P BY RN Glict BT WMEEPST,
t he parent celllu]aritterdal @ndfor themicals u die dnenerhbodimeiteofaboineentiort, heomdimidhost
cell" as used, herein, Various aspegts of t i nventjon, are descriped i
further detaff q?%ﬂ?ﬁéﬂ?ﬁ?qla@aﬁ ﬁaﬂ&ﬁfseﬁmr&@?fe@nt PR HSSEFoFP mﬁﬁm"v&l
Antibodi es t geflRAbEbSHER! | S

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 to”, 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



Whil e particularly preferred nethods of generating human nonocl onal

anti bodi es (mAbs) of the invention are described in detail herein, a

vari ety odvoahisgrest echni ques, i ncludi ng conventional nonoclemaisanisifody
nmet hodol ogy e.g., the standard 10 somatic cell hybridization tecluuque of
Kohler and MIstein, Nature 256: 495 (197f)._also can be used. Although
somatic cell hybridization procedures are preferred, other techniques for

[ anst o nat TRRCg s RRBE udl bR PR 47 ea Bl SGAELNRD 1P RRERL, g

hybri domas ifsr binding®6 b MenpedifidantigenielRl, BRI R agyin)tethér than the piedetddmitedst ens
is a well-established procedure. |nmmnization protocols and techniques for
i sol ation ofanfigeren vdasdyreated whtgery orhernisassh "arantiRady roeaspping AnEnEge't .

Fusi on part S ] e i al so
wel | knowy -7 oo TEHEL AR (OH B e e e e e B P B OR W  ate

-di r ect ed Sgdianahtifdydelnidh binds spedificaligrie agantigeat.ed usi ng transgeni c mce
carrying parts of the human jnmune_systemrafther than the use system
These transgenic %'&S@d lﬁe@ﬂ’é_ﬁh‘“eEfnﬁlo hl‘%]raefgﬁltésft(’f PRy 'mlﬁ#b%‘é’,rggé%@aﬁ Binging yran
| munog| obuldefin§eaea Rt iRk 16", SOROMES aIBRAESRTENE IHIFRILBRABY b and
y) and x light chain | mmunogl obul i'n sequences, together wt targe¥ed

nut ati ons t Heast aaxt 1 DVAME10 et ‘e naBYEhauseatenng. upah B0 VI omrigréfer( Hovieeeg, N.

et al. (1994).Nature ,368(6474):. 856-859). Accordi ngl the m ce, exhibit
reduced(expri‘@"aﬁn@ 3'?1‘8&‘%’8 cF‘éer%}if)&’ﬁ%ﬁPtﬁ?aYé? ¢ §')éF?’be’? iE‘iif’i on, the
introduceg MRy TSIARMg F6Chn Iigﬁlﬂlso%ﬁiréfeiésrté%%ﬁﬁﬁéaﬂﬂﬁ?rcﬁgt fh@eBostd % chi ng

and somati c myt alti on to generate hHigh affinity human [gGx nonocl onal
(Lonberg, N.1®&Mal. (1994), supra; reviewed in Lonberg, N (1994) Handbook
of Exper ~i naer zt al «Phar magol ogy_113:49-101;. 30.Lonhe . and. Huszar .
(1995) heterr 7. - FRAY I o e A fideina s imRa PRk 1o P g Riaplo R Rt
Lonberg, N. dfH cquazlﬁbMy_%ﬁg%ﬁaﬁkeﬁeﬁoiM: 536-546). The preparation of
HuMab mice is described in detail Section Il _below and in Taylor, L. et al.
(1992) WO 01/ 8shiggern SKc'rapgeed hesain, is injgededite refer @dhRdisaeation constant

20: 6287- 6295; g . ) I rnational | munol ogy 5: 647-656;
Tuai | | oniS%t %fla%’é%)anﬁfr’%@ a‘?ﬁ‘a#?% Eagg%)&Sci USA 90: 3720-3724; Ghoi et al.

(1993) Nature Genks ised hérdd 7isb?Be" Gifers, to dhe @itibadly cladq@3) . IEMB® IFGI)iRat is
821-830; Tuail Ig et. al . 1§‘19942 J. lmmunol . 152:2912-2920; Lonberg et al.,
(1994) Nat urs¥ics %é@’(@@?ﬁf.alBSBJ%QQ;m@B’hB@Fe@, N. (1994) Handbook

of Experi ~nental PAga{aarflif 9¥sotdpd hitchihh! rdf@!t0the thenSieRdn by wlRfhe

I nternational Irnunology 6: 579-591; Lonberg, N. and Huszar,” D. (1995)

| nt ern. Rev.cléssperusetppe, ofen antiddyehaeds fram dhgig, class iande bbb ethgr [\clagse995)
Ann. N. Acad. Sci  7464:536-546:. Fi shw | d, t Jal.. (199 ur e .

B of echntd ogy 14: Sesdbiett, mRaRiael Nyt sefiredh ot ottt en BFRGHS chain

i ncor por at edthlis pebdueéEwRaE Lo isdtyipRSinvitcRiAk haetaken PRee;fihe ChEfene EnSodimaihent
Nos. 5,545,806; 5,569,825; 5,625, 126; 5, 633,425; 5,789, 650; 5,877, 397;
5,661, 016; Sswitched: isafypeis tymoallihg Trst G gapgmmadiately doywisteam Sigin Wy, and

GenPharm I nt i : t : i |, cc
I nternati ona@hgﬁﬁaﬁgg‘%ﬁ“&ngﬁ’b\s&\%ﬂgsﬁgﬁgﬁﬁgﬁﬁg ﬁg%@egﬁ%ﬂ?ﬂ&eggs ﬁlfsm%% WO
94/ 25S85, puln-dbsttaNsvgpbswitiling. 1 @%ésicMs@PpelAThinpddcusigdeddmbinaioi?4,
1993; V\D,) 2/ 22645, ,agbl i shed, Decenber, 23, 1992; .V\D.924Fg3918, publ i shed
Mar ch 1927 | Rysnisppuchynyelvad jeast e syfifch spausheciseiona | ?%‘b‘ﬁel}enﬁ%‘bor ated by
reference i rl:l&sf&?c'afis@t@%é EWitchibg hialyae ch B RbrZahinBS héBoib@oGERBSAbMalist | Y
human nonocl onal antibodies to déndriti'¢ cells, HuMab m ce

between human o, and human 2, (8-associated deletion). Alternative non-classical

switching mechanisms, such as intertransgene and/or interchromosomal recombination,
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 5' (i.e., upstream) of the construct region to be deleted during the switch



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;
Fishwi | d,wB.0185798! . (1996) Nature Bi ot echnol ogy 14: 845- 85cansh1M& 14

98/ 24884. Preferably, the mce will be 6-16 weeks of age upon the first

i mruni zation. For exanple, a purified or_enriched 25 preparation of
dendritic cells (1-10 mllion cells) can be used to i mmunize the HuMab m ce

. . ™ ) . . . . 't ad
enr | ched pr SEarnaioRo I oRYRRh aleBlor) RN G bIyHH! B BpBiELFREE Shec
can al so be defgRdundate Yépldtemetttiistant foofddl (b.gl S aldle. ). AP iDL S0 SBBRIAE site

responses. Cwnul ative experience with various antigens has shown that the
~HuMAb 30 t r anisgerdcombination ebyrysdcowsi thedfioal geme sequehge withiypicallyinot be

i ntraperitoneal.l I.P) with antigen in conplete Freund s adjuvant, followed
by every ot rpé?cil%%lé]&ff(#m%ﬁ?ﬁ?tﬂ%ti ons (up to a total of 6) with antigen in
.inconpl et Freundisupdiherd) " glytbsylatisipeieri"as Bemed as thY fatlein 6BarEshydede

PCT/ US(11/ 1511~ can be nonitored over the course of the inununization
prot ocol wi tumitpthes aee coxplsnidy atiedhed tobPEdteiadmBie spe¢ifisdbbiota impuneglobuline

| asna can re F e C
Reacr bed baToRf™ Saf i Qior SRR, P P Blotduf bpdbady' S bE Phbigheri a5 |
human i nunagimeubstantaly fdeilasetkliesylatush paserndMviRhoacuraatiaibsseanthodies

intravenously with antigen 3 days before sacrifice and renoval of the,
spl een. |t iRgoduesdby der snssies of Hiemeshuman fransgenicrnindl; when aegolrsdmayskib

perforne ] i I j j nple, a
Potal of (% var i AT tenize Ve eBARNIRER Ry, SR HABII AR, o od U8R, 70
10 Cenes~at iteingahotdyirhitirctorsatl gatierhuct glgedsylation btha epdodeszafl thédmdrihlnognes t o
De~Tdnitic Cells The .nouse splenocytes can .be isql ated fused with PEG
Do a mouse HREC EURl TR BESBecits BATorarm e 2t diite THRERNTRt | ng
hybri domas afgytdien screened for the production of antigen-specific

anti bodi es. For exanple, single cell suspensions of splenic |ynphocytes
fromirmuni zed nleetenn Enftusdp-deouming” a$ wsed heretn anarplied 66 aPgh{ed rafsrsigdhe53

nonsecretin se el onn cell s, (AT 158 W th 50% PE Cells.are
Dt od ol adar ol aarabies? 52 SS st bt Frite: E5t oG- @ pivheBRas Py Risefdbe
by a two me&éghﬁﬁamw@-eédﬂt SEAE6ghNISm BRI I E GiRisRE Y thittad BWoidopdted roinone
Serum 18% "653" conditioned nedia, 5%origen (IGEN), 4 mML-glutamne, 1
mM L~gl ut ani Seercein pauzerndwhish ihaspeitheen Brantiqmeibemogifieghyrixen in the laboratory

2- mer capt oet. Al 20 jts/m penicillin, 20 50 ng/m streptonycin, 50
ng/ M gent ar%gg‘?tﬁ‘laé%""fﬁ‘q (Sigma; the HAT is added 24 hours after the
fusion). After tvibhaveskSreatrahgesl"ar esalihdreineeletsrio ardnfiigaratiombf cheavilehdAT i S

replaced ywth . I ndividual lIs are.then screened by .ELI SA for.. hyman
ot dend?yt 1€ Hgbt PRebHBEREEP PRSI LS Y PEUaR b POiEeR S Bty

hybri doma gr QiMdan0eGUDS.or TRELMBRL iR 2 QBARIMEFoteiéBlIng eadehnBhlly B cddipRayPH othe
anti body secréeting 25 hybridonas are replated, screened again, and if still

positive forVhuoamil, gSpeetively. déneartanged semunegiolydingear legusichobé wentiedhbibe
subcl oned at | east twi ce imting dilution. .The stable subclones .are
Then cut s ur cepribisisal 8 Echplife hTALE BuStealb O will e BIRAT ohb Ao BB S e
cul ture nedipdhdnr/moRanachdhdlday eRhent.

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
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I 1l orZOC onal Antibodies to Derrdritic Cells To characterize bindi ng of
human nmonwolasatesdendritic cell antibodies of the inventi opgT/O8Ansoianas can
be screened, for exanple, for positive reactivy with dendritic cells by
flow cytometry. 5 Briefly, dendritic cellg are harvested and washed, then
added to 96 well plates and incubated with dilutions of h3lbridoma

supei ~t at ant l. i ie en 80
and 200 moudzndc ERE iR TLRER £ e samER ATy B el R
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chr omat ogr aqﬁé/t t.h protein Asepharose (Pharnmacia, Piscataway, NJ). Eluted
| gG can be c f?élg by gel el ectrophoresis and hi gh performance liquid
chromat ogr aphy t origisent dentifybetw e 2 Ryhdees Sal mﬁétm &Fafe REmBr@anged
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by weste blottin fly |l mdendrltlc cel
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screeni ng profdg2fR 4 séridg i ~7 >>j Vo m)del S. BI’I efly, poI ynor phonucl ear

cells (PW), or other effector cells, fromhealthy donors can be purified
by Ficoll 25 Hypaque density centrifugation, followed by lysis of

contam nating erythrocytes. Washed PMNs, can be suspended in RPM

suppl enented with 10% heat-i nactivated fetal calf serumand mxed with 51 Cr
| abel ed dendritic cells, at various ratios of effector




cells to dendritic cells(effector cells: dendritic cells). Purified human
anti-dendritic cell 1gGs can then be added at various concentrations.

I rrel evamyohuirsamsl gG can be used as 30 negative control. Asspysoitdn+be
carried out for 0-120 mnutes at 37C. Sanples can be assayed for cytolysis
by measuring SICr release into the culturg supernatant. Anti WO U1/ 8S79R
PCT/ US01/1S11.1 -26 dendritic cell nonoclonal can also be tested in

w U mal i pi e monbie bR 870 S afThE B st ki b NI i o

to dendriti aised@hd 8" QlesPset@bndee té poifeish b Bearch againsvpumlcrmdaaiasés&o,gfm ekdmpleCe)
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opsoni zat | Otk e Bt hfvefifdd HLAS HBALALRe bl Y Rrk B LB ON,

phagocyt osi s an tic ce e presence of human
ef fect or ceIXBLASI)progmml; mallre EdOl, waordiémgh =13 Indlbtegn amud:eﬁmld Bdquences| | s; 7.)

bi ndi t drit | h
netivali on dEMokee of e piptet palegiel B fhe imyeB D R gblaBt ekl a@&%ﬁ@&%f%n of
i munonogyl 51509{ iS6H ﬁﬂﬁ&e@%ﬁfﬁﬁh%z‘ﬁ Qan 6&80NiAB 4s Hbscribb8tn ABLHAL et £DA0,

and 20 CD54 9.) bin to the human mam ose receptor on dendritic

cells; and 1(5997)6\%"&1@46161@ Ras. c?énﬁbl?):&%@ -346R] Vheniwgidizing B AR Tiasd Eappet ved

f b d
onc or " ror o, Sk | 38 repdp PR LR Reb RS 1 gk By T

enbodi ment, 4ndeNBUABT) sanClsedalSeahtth o wackimysiedov.n conbi nation, e.g.
as a pharni aceutical conposition conprising two or nore anti-dendritic cel I

nonocl onal ant i bobhieaickic wé&;membg prosentan whofeotellsximsicll Iy saigranin a partially

anti -dengly | tﬂu?lf%?lo\%l 156%&91?15 ﬂﬁg brh DO exgz?ex@ﬂé‘lh e E'c}lﬁtE?r &§Mren

conpl ement ary ac es eah be conb in rapy t’% achi eve a
desired 30 tsubstayptealltyi purer whinagmifiddi m@fﬁmrotheﬁ\aelldldamtnp@heml opHthehi s woul d
be a conposition containin ti-dendrjtic cell human rmn%ﬁl onal

n
ant i body  t hePT AR @1 TUHRTGEHAIE PREICHfotE AEPTONT BS: R SFEdR AR ¢ 1
anot her hungpciadik endeSDCr&@hbntTeROLbMARg, 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
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cell activities of dendritic cells, e.g., release of immunostinulatory

cyt oki neswoloigsfdsoduct i on of Transgeni ¢ Nonhurman Ani mal s Wamgbsisararat e
Human Monocl onal 5 Anti-Dendritic Cell Antibodies In yet another aspect,
the invention provides transgeni c non-humgn animals, e.g., a transgenic

m ce, which are capabl e of expressing human nonocl onal anti bodi es that
specificallw S In a
preferred e edglr%g n@kgc? # 15?55%%%% ntr?ga;ﬁ’ﬁarrfgl%i yel%%‘%?&hl}l \%I{h i Ofﬂlle@t“%ée(lelc
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foreign ant |og)e1rab13fclurdwtiarﬂ orvalintlly wamehmhg@pﬁmidarwhdlmdy repertoire,
requires that the.heterplo OlS 20 nogl.obulin transgenes .cont al Wi, thin
et ransgen ¢ anTHdFIEE (G ts 207 BRTERR Bfeidrea SE/o0 ook prinay dapolgter
devel opnENt .capdbl@oPir@ispbitRg JBORRHhIBEE acid@b Rz@ﬁéh it HROSdeANinREd. aoﬁ@%@%lfogous
heavy chain transgene incl udes isotype sw tching. Accordingly,
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of and res p@ﬂfe@elh@ddtlklbﬁéllmNA%gm%m@may(Hk)hgilﬁblrlﬁﬁﬁth@01rQIfge@10ﬁ1'df Uegtaint
primacy repertoire, (5 nal transduction, (6) saonatic_hypernutation, and

(7) domi nat iV§foBYare fep ea w.rﬁdwtl%exfsh%wlh@tq waiGhHiIher esponse.
Not all pf tlﬁ}ﬁ cﬁf&é&* ”Qac? Jiatl SbBrs RS bﬁoa{@i’e@ﬂ &ﬁéxp%i‘?éﬁ? ftiod éhdtegsn ORfhap?

enbodi nent s ereln e endogenous I nog ocl hetr sgeni c
animal are fmmnmabatrawcymsl) Sothpt edttort beg.t namsgesmalmeadmabin ammrs}actaa kel lelic

excl usi on. Further n.those enpodi nents wherein the tr ene. conpri ses a
functi onal | ynﬁes%?ﬁdamb)efae §ERRYe oF %gﬁstﬁ%ﬁ BBoRLBUPEGga o 159 Bost Colb AR Aheseby

light chain ﬁ@}@ﬂ@ﬁb@%kg Wilhehe hoﬁt*g%n&%eomrw& RbtAinVeclod st candle gene
rear r angenent unnecessary, at |east for that transgene which 1s already

rearranged. diectimtiegrpressiomnf gme&d;ruwhrchuthmg bpgth@E@mch: r&mhamt@rs are

| mmunol o D8I Ay aven Pres S
i oh 120 dEBrsg bl ity buntiion Bory oEmel SRt Fhe
transgeni c rampefietaR BB @ectt&gdfh@lltgeﬂ%@hﬁlﬂahﬁDmhﬂMﬁ@@r@ﬁﬁén in the
antibodies of the jnvention contain rearrang unrearr anged or a

conbi nat i on Term PERIFRiFedD HifPTETEEITCHICGEAh Bkaémkﬁ”@geugeqtﬂﬁr@wghf:dﬁﬁ in
Bach of ¢ he RaLeSARLEN ATHS PRIRR iotnd REChTIG uia L Jiadstits it T
addi tion, thee hﬁmtyon:isa'hhandedatnsgcdm& smlt other forms of expression vectors, such as viral
25 wvectors (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,



contain functional isotype switch sequences, which are capabl e of
supporting isotype switching of a heterol ogous transgene encoding nmultiple
GH genes wo (1/38798- cel | s of the transgenic animal. Such swikpchusageences may
be those which occur naturally in the germine i munogl obulin | ocus from
the species that serves as the source of _$4he 15 transgene CH genes, or such
switch sequences may be derived fromthose which occur in the species that
is to receivyv . t hC | ek | e,
 huran ¢ r ang LR eEhR R S86 if AR Bkidl'B hE BREARRNT AU TR el IR
produce a hithhecopkof diegany "dst celdt aspsed heeithi ng events if it incorporates

switch seduences simlar to those that occur paturally in the nmouse heavy
chain | ocus, as i%mﬁﬁﬁéﬂﬁ§ﬁvyﬂﬁﬁE“Wﬁﬂgéw§ﬁkﬁgweé@h edetgll dn tsipllewing t o
function W tdptdgopouse switch reconbi nase enzyne system whereas the human
switch sequences are not. Switch sequences may be isol ated and cl oned by

PP switch region 25 sequences

S
sequence i nflorapduct o2 o SBETANG _

(MIls et al., Nughil ?&x‘ti@ﬁlaﬂ\?\/’i}yref%ﬁé Ri0l3 b6 pdrl PR humlMGhaSockinaft! -, 1 ntl.
| ~mu~7ol . 1:631-642 {1989), i ch axe incorporated herein by reference).
For each of antibodies Guabs)fittheimygatidrcara desesibsd irf datail heyeial b ywariegpiof athged

het er ol ogous,_heavy and l.ight chai n j munogl obul.in transgenes arg found .in a
S on 11 cant PREResr R ot Pl SPRRG? Pl ARSHTRET e £ i,
per cent) 10 3Gorfagic CElR hglarediedionstechd Quedsiiesdrant NEildteiaNN gRnd e5aRDsal g759f t he

i nvention include a heavy chain transgene conprising DNA encodi ng at | east

one vari abl e2lgesd bsagpdndlthorgh simasicoell hybadisatinagpreeaduresrase pistartadgodiene

Pt S0 / 151t GRS S REEAHAARbe b opcsihnibe SN b Vi pn sl

conpri ses DNfarefigediitigofB Iy@pkdcytsse vari abl e gene segment, one joi ning gene
segnent and at | east one constant region gene segnent. The gene segnents
encodi ng t he | i ghthepigteried @ inadl sy siendhersagingindridomap i tbe SBES F¥SIEH- t he
transgeni€ ngp; i ] t - [ or correspond
to, DNA gncod?%rg in nrgﬁ%g oﬁgﬁﬁrhﬁesg\%&gﬁ%éﬁeg%%ﬂagﬁ%}egpg&e%ghrseegnents fioma
speci es not lswngiigationgrotocelhend texhsigred for motetion md imamiiret splenoaytes faspect  of
the invention,. the transgene i.s constructed such that the indivjdual gene
Segment o ar ikt pEREBERT o 18 50 BRE ARG L6 bty ederBgallsh 8
functional ifE¢APedRBret Brel digWve@kndRAVY chain. Such unrearranged
transgenes support 10 reconbination of the V, D, _and J gene segnents
(functional rear rlafgusinmey embodpneftdrmpnmengsional antihodesshimctedngaifstal | or a
portion Yol i . f l,] r r d .

mmunog! abut (KBS AE e RPN ERbe Andd i RE b e bR AR Bmam e
exposed to dgs@m fatler dahltbe mbosasysedm. eThat erafspeaiti meatrefdrivd tb haRiganes
conprise an unreangnged "mni ] S locus". Such transgenes typically
conprise a s abt F‘é?e:ﬁB?tlainoanf“b‘Pali Hemgnoglpbulig geye %gﬁﬁ‘?ﬁtﬂ%ﬂ%"%ﬂ as a
subset of t . : i ous
Fegul at ory SonEARgg REABFRLSY (heddfthd £ ARRCAAR SRR ORREL

spl i cedonor tapeth&pitle frgaeEputitions tHat fivesvdiothe Bhdo g¥hoses $ha &.chaigae¢tbi nat i on

signals and the |ike, cogPrise corres ondigg s%gaences derived fromthe
het er ol 0g§dus(LonpereSycef A1 P2V efuer 365K 4ydentds8 9y Aseordingdy, g miceexhibito t he

ransge A NS A e Aha e OB 3ot B ER L

%
intheinyenrtl%r?.el’—‘ _ _ _
conbi ned i N JmhdrPABOP AL Wekitfthain @A8Bénck MHERLS LRBUWRhethalCRmaGe ausmssm f or
use in a transgenic nouse. Alternatively, synthetic regulatory sequences
“may be i ncoriogeatrets High affmiy humeand genenongiekomel (h.osbers, MoersynflRg4) supra;

regul atory seguences. ar.e naqt | ggous to,.a functi | _DNA  seguengce, t hat
1T known 1o BeERL AR SHrEy i | TR ARk S Brreltand St H ST RS St or y
sequences( ar EorfRed, JNaAd FueLdrdDNA 909) FRNHERSH $mhbthE5 VoBUSh68.93, darHAYRABP! e,
t hose speC|Léhgg the perm ssi bl e sequences of a splice-acceptor site or a

pronot er/ en Lomberigf N. 6995 bdumpV.&, AeadriSeii 1646336- 248 he preparation of on of
the genomc 4 L. in a : i pt eni - €., not
at a terninJgﬂggﬂgﬁgggg#%ggﬁgqggfgﬁx%ﬁg%ﬁﬁgekgiggiééﬁgﬁgfﬂd&&ng%%éon
(e.g., intervening sequence; intron or portion thereof) as conpared to the
natural l y-occurring germine Ig |ocus.



WO O1/85798 PCT/ US()1/1511-t -30 In a preferred enbodi nent of the

i nvention, the transgenic ani mal used to generate hunman anti bodies to
dendriti oyoehssogontains at | east one, typically 2-10, anccaousiiizas 25-50
or nore copies of the transgene described in Exanple 12 of WD 98/24884
(e.g., pHA or pHC2) bred with an ani mal_gontaining a single copy of a
light 5 chain transgene described in Exanples 5, 6, 8, or 14 of WD

Lt o el 4 0 BEEE  S80 HAl
i ncor por at ed; Y7686 TRMIch oA (T8YF) PR, NaeHchg Sr0 TAYINSTIN3 T2t CBsrér 4of
these three traits. Such animal s have the follow n enot ﬁ):g?:ézrla si ngl e copy

(per hapl oi d19%) NspureKrepatiechdsy-188; Ghan feat ahE1RR3) A ré&fed 10

m ni-locus ¢ L i 24 . X 2 Si (per
hapl oi d set ]ggﬁféﬁregﬁgé%%g?? @lﬁnééggﬁr‘%érﬁge%ﬁrg%% F%ﬁlﬁt(%ilj\%?@%nst ruct
(descri bed i36864a9p(866-859 0F onler Q8. 24 884)) Haraibbloleofedpertinent dliPheagdrcofopgogenous
nouse heavy chain | ocus renoves all of the functional JH segments

h
(dosr i bod i1 3E9aalr Eatlor, & cvd. GEIA) Gayanend imaminiges das -5 5 LIPS N ce

that are ho (o] ] ebi 1.8 10 of
WO 98/ 24884@?2@%?%&1{3&:@1 9%? f]é’géfhgk‘? R’é’ﬁ“\’/{%h ﬁlgﬂg -y85§'3§ eggfd?{@g( %@Bﬁc}%?%t i on
and hem zygQug1998) 4rreNHUnehd h$a 794 A86-5k6 gfishwihd i ec 0h$1926) Nauréhe
resultant animals are jinjecte ith antigens.and used for . productjon of
human rmnocI%WﬁFi&%@’Md!ﬁgggaga'1ﬁ_§9“‘?ﬂ’é§gaﬁﬁfWg?ﬁ?.ﬁ gﬁr@&'? 'OW&"?AB‘G front
such an PGUrFEi*eréh'Z:@iﬂ@@f?%ﬂﬁfe‘t}.'&e%&ﬁbﬂ 832 pdichONG S, I14IR%; 3B6bgasry and

| i ght chai ns because they contain only a single copy of each gene.
Furt her nor e,5,635ed26051683 4285 nniA®%,08¢: 5.817,307% H.66&446:d5 8143 WRyrfedV49%aube heavy

hai ns b h end h i
mont unctt onar 104t pl e LGt andR A el G aAre e BRRSAL P PafhtNer oduced
as descri bed 54% $oap™uban? AW, ThitrRdtiohd Biblid4&3iNos WO ey 1aBse, publishdasdant i al

fraction of the B cells will be nonospecific with 25 regards to the human
or nouse | i ghue thali%qs; Wt 42858 publishied Nayembpiel G5 1764 P/ 1847, philished
rearrang na I I ene..w ||~ al i cal ) | pi

excl ude ?ﬂeqﬁgggﬁgﬁééﬁgﬁ%5@?55%%I%ﬁ%%%géﬁﬁghﬁ%ﬁég1Qyﬁﬁﬁﬂﬁ%%ﬁﬁﬁgcﬂﬁﬁﬁhé%nes
in a signifiMarh 107 8390 the diécl@Bueed dfall offvehith @anhgeby dnompaatedby tberapceirer s
ed enbodi ment wil| exhibit imunoglobulin 30 production with a significant
repertoire, PEEEIMY. substantially sinilar to that of a native mouse. Thus,
for exanple, in enbodiments where the endogenous | g genes have been

i nactivated, the total imunoglobulin |evels will range fromabout 0.1 to
10 ng/ M of HuM@ Gim8hiz&@ns31 PCT/ USU1J1S11.1 serum preferably 0.5 to 5

nmg/ M, igeally at..|east a t.. 1 .0 [, n.a transgene ca | e of.

eFfocti il a sui tchP EBRTgeT o aNPRIR el st AERA oS SRR P g
nouse, the agHlbk imRHSEelMHitlta PhriS&T tienkidked SrepaMidboldedliaitia bélls, aPasstridd 1.
The 1gGto IgMratio wll be nuch lower in the irmature nouse. In general,

greater t harhy lasthare, 5. 2085 (151949 dlatitse p 686479 BEHFRY; Rishevidp Leenah tPI6) nph
node B cell syexpr g%, ﬁ%%@ﬁi&@%-zﬁ"l%ﬁ W@%s%&%ﬁ! @ref@ﬂaﬁgf, %%fcﬁ'v&ﬁ b6l {e
i deal |y approxinate that own Tna non-transgeni C nouse, usual l'y at | east
about 10% aswékebf agy @ioartad Fyst ZantumiZalitn. oF orexampldCaparifiet wr eiche¢ast about
a thousand different |pnmunogl oEuI i ns (i_dealllﬁg e[e) greferab,l y 10.' to 106
or 10 nofe, RFpAratinn qfidsadridciceldbeivanbones! ffqmgtgﬁ wsRd {hEmmRige hedfuMab
different V,. . : j i - Yo PSRy

i mmunogl obulrlmr%%p:gn{o?g?l éﬂV%%@%%%&?é‘hg’%gﬁ%@%ﬁggha I~ or mrrglgg%ﬁi ghly
ant i geni ¢ prptgEraion & degdritic cgllsdia natcesnilih aptitmdespsiceTppiatsal teyimmunized

i nununogl obul j nsd\é\/lA l.. GXBI bi 1't an af fini té for I%r esel ected antigens of at

| east about YO! frdendrficsell LGRS, ORromOLE IMMNG FESPPB&RE * | nore preferably at g
0 T come e e e W th
pr edet er A neithnsgerse midernespand Heiwhert neiadliylimotuiniged dntrapegitanselly @By withnt ed i n

t he anti body response to redeternl | ant.i gen t cCAhgavy chain
transgene ha%tﬁagﬁl nlee Zslr %nﬁgsaadﬁ%v&g*, ?@?‘%e%vgyrr%@?%‘g?e gﬁ“ﬁ?‘ﬁ%ﬁﬁé’fls
hunman VH gengp thitdhl 63 vattedrmicen in AcbdplesEFrelud @uidjirkedy TRO ih@eRORSHSnst O
the predetermned antigen type in humans. Alternatively, sonme VH genes nay
be excluded froma defined repertoire for various reasons (e.g., have a | ow
| i kel i hood of encoding high affinity V regions for the predeterm ned
antigen; have a | ow propensity to undergo somatic nutation and affinity
shar peni ng; or are imunogenic to certain humans). Thus, prior to
rearrangenent of a transgene containing various heavy 25 or |ight chain
gene segnents, such gene segnents nmay be readily identified, e.g. by

-, = a 1A o T



The transgenic mce of the present invention can be immunized with a
purified or enriched preparation of dendritic cells and/or a dendritic
cells | yswoagsrodescri bed 30 previously. The mice wll pradueesosisall s

whi ch undergo class-switching via intratransgene switch reconbination
(cis-switching) and express inmmunogl obulisfys reactive with dendritic cells.
The i nmunogl obul i ns can be human sequence anti bodi es, WO 01/ 85798

oy b R ok miohfolAShel el D853 Vite A Bloh HBLA W02 HRERE LGR LT ©

encoded by hurman transgene S€quences, enc tived

by somatic rBeimtdi@ainedlely MtosHian bleedn Mid1lhakd @n HeQicilefied, a5r d@hiplaby
gerinline-encoded sequences; these human sequence i nmmunogl obulins can be
referred to BdSHardlpvecmemany i@y deperibrsrheley) andmice itk plefgiﬁe@btl@r%@@aénce
encoded by %e{]{giﬁ‘ﬁ‘@&u\{hu&[n i}ﬁil&?d}ggobiﬁﬁ%ﬂ%e 30d; %r RITBHY. VricQ'card be BESAPERNT .

even though other non-gerniline5equences nmay be present as a result of
.somati ¢ rut dahtrowenandy dithfagtiger 8 dbysbeforendcerifidd-ahd removdliof dlid spieeh. diigts. Wth

respect to such h n.seguence antibodi es, the variable regi ons of each
chain are t FPEF] {}335%3&@%@@8_ SR SERETIRBLERSH 18 Ye REFMbraTvPribmice Wil
and, in the a56n Bz é’acﬁ*éﬁ{i?én. For eﬂﬁﬁiﬁlel, a%&ﬁe&r{ﬁgltvé iHJM%%F%.@é bymat |east
85 percent of the variable regrons are encoded by hunman gel znl i ne sequences
pr esent on HGE7 sudHE(ENstraind ¢anbOinmuni®&sl. per cent or nore of the variable
regi on sequences are encoded by hiunan gernline sequences present on the
transgene. However, since non-gei~rnline sequences are introduced by _
somati ¢ 1Mt atdRRar@hchy B bR mYPProAcd Bumbh 81038 BRNa S BN HRIAESR (2 DchBeR el | |
frequently have some” 1~ variabl e redi on sequences (and |ess frequently
const ant regi on sBwueeusesplenpéyies eancberiselated ondiBed yith REM toa mouseomyglogene

segnents as fqund.in.the h n transgeneg{s) in. the rmine of the mege.
Tyotcal by SoOHE S MR HARREE" ThF bkt nefo s A8 s B08) fF ons)
Wi || cl ust erthé productit@ast #abFen-sicifidantRSHRES Foh&iatpis) Ridpl £cdlliuspdndidgs af €
known to cluster. 20 The human sequence anti bodi es which bind to the

pr edet er mi neleain ygwhoesdes framimmynizig mise pigfased foroagisigh thapumbes of PREAIM
s e i) , . A

53 ) and . rompesd At al IR SEIUBAGR N CRRCC, SREAISERwIh sir e, (oS O

i sot ype- swi tartphitddunrapprosimesely & xahd indHil bettah necrotitn piete, folewat bymmtveo

somatic nutation(s), .typically in the variable region and often in_ g
wi t hin abothT% 1%@8@%&?&?# © &“‘éﬂ%l C‘é%tal&l P?‘gﬁlf(ﬂgf’?' ﬁ’luﬂﬁgré"c &52{ i on
and sel ecti opn@ftioReERlkh, b%lﬁfgehquBamﬁﬁleg%m&yb%ﬁq%rglmmnﬁ,e@mar y

(or subsequent) antigen challenge. These high affinity human sequence
ant i bodi es mediunapyubatadim HEPES] 0.08% ndfl 2amercapteethanol, 3Menitm] parypilival | y

at | east 09 frequentl re than 1 < ~ n netines 5
% 1072 38 1 S b 3b i B iAo an sk AT Bhspes L BAT TR o
pertains to diguss £fdrltise fusion).sAeler fie @edifll dllsadicllfrétROntdu@an svhadtethe
hybri domas expressi ng human_nonocl onal anti bodi es which bind with high,
affinity (eJ3AT igrepaced withdh! 2 Indivigualywells arethge serepnadcdyceh 15 forhyman apti-
anot her V\@e%ﬁﬁéze‘iﬁmbﬁ%ﬁﬂ i é'n%llléé]a}nﬁ[)oﬁgg?f@h&%exﬂfveﬁ?@riﬂ&%&@fdv&ﬁ’

t hese hybridomas are used to geénerat& a conposition conprising an

i mmunogl obul dcoutsamiedignain obfdrved tgnatip afiemi(-14 Ea)s. dheantibedystecRting 109 M 1 f or

bi ndi ng ndritic cells, wherein said.i nogl.obul in conprises; a _human
sequenc egf i %br@ﬂ%ﬁ agd FR)‘B@S’CFCB‘F“G& af?"’u&%dﬁ?‘ﬂ&’%“hw\éf HE‘B‘F‘% fgcé(jinﬂ'n 5
having a pol ypaptii 481 SSANEOEA aMibicdled, SarSBOSIRIMhbAM Kadt $R1EI5Hmitife 2

pol ypepti de sequence encoded by a human VL gene segnent and a hun%n JL
segnent , andlilugpna The giableshbélanesars thentcuttegid om viaatio rggnerateoinyablegmodroigs of
sequence which.is substantijally . identical ta a.polypeptide sequence encoded
by a hunan Cfm68%%ng%ﬁﬁ%ﬁpbn%ﬂ d&mﬁgﬁé’agﬁﬁﬂgﬂgﬁJheavy chain conposed of a
( 1) a heavy chain variable region 10 having a pol ypepti de sequence which
is substantially identical to a pol ypepti de sequence encoded by a human VH
gene segnent, optionally a D region, and a hunman JH segnent, and (2) a

constant region having a pol ypepti de sequence which is substantially
i denti cal




to a pol ypeptide sequence encoded by a human CH gene segnent. The

devel opnent of high affinity human nonocl onal anti bodi es agai nst dendritic
15 cel |l s we ofigsioki tated by a net hod fox expandi ng the repadmisoe/19fi4hunman
vari abl e regi on gene segnents in a transgeni c nouse having a genone
conprising an integrated human inur_unoglgpulin transgene, said nethod
conprising introducing into the genone a V gene transgene conprising V
regi on gene nt.S i .are n r t id i I . n

| munog! bl S R PoranS e Bl O HBaG e saE o 19 T ACLERY
artificial chronopeéderstsrieibindigg af hdhin @dnodlomal denditic\dd]icantivbdied/of the gene
segnent at-~ray, as may. naturally occur in a human genone or  as nmay be. .
spliced togdntrationedridomay cain b saesnsinan examrle das Posiiycusaptiy Wikl fendaitic
out - of order i ne segnents. Oten at |east five or nore
functional \?eggeggﬁggéﬁgorﬁ\{estggre contained on the YAC. In this variation, it
.i's possi e to nmaBeefly, dedripeareils arohsecsmdamdvedhdér; thdneadded $o 9Eewell platese
expansi on net hod, ~wherein_ the noyse expresses an i mrunogl obul i hai n
conpri si ng a%lnaa?q%te_g w%ihbwogléag@war WHCBPERLRTS fonmentHeH! gfhodEadhrent
present on (g odiinD. 1HARRETD #0% Fiol&PAnPRALOASY: P Rok THRIRE | 0
transgene. By neans of the repertoi re expansi on” nethod, transgeriic mce
havi ng at | eastheh wiisb¢d, and fithge embatad vtk sgenelant @dibodies ¢ap. FHl CeordEat ai ni ng

at | east abqut .24 V. gene . Sane .V 30 gene ment be. . .,
non- f u?lct i oﬁgl?elide?’&?gmﬁ?i{%éggigo%ﬂrﬁ?ﬁe ‘A’I?ﬁeﬁgﬁafs}‘lf‘ég% e@éé{ﬁrﬁ%@é ViR 1 %e
retai nedi®r pgrfoRRaldslyde ! ind@ndl edi.eltvl\%ckgl 1d5RE0 BO hitd{ed 'Rt AdScaaviadthaide t 0

the skilled artisan, if desired. \ 85798 PCT/USI| 1/ 1511~ -34 Once the
nouse ger n iusigHight pad pide Aepttaeproparties te gaie gh singler qells.c Anclgmaaassay Bsige an

expanded V ment _repertoire. s a . t present. in map. | g
Cr hnogene conRrnes RS e b TN Aol oA SHAND AT B, 3 e
and bred i ntRsMHi Nedl1s@anBE k@ided &Kot scritedlabeveghdaekahelnoBusbsescd he
functional YAC 5 having an expanded V segnent repertoire is bred into a

nouse ger m iTAEIGs§OPHgT s aethas adlotwsriishatizatipnt of dpdi yidnal. ceNp hut mag baviaict i onal
YACs haviag . . ﬂrgﬁ r | ed into a gernline to
wor kK wi thfpa urlrlg%lpﬁ%g%glt?gg% g‘g e ?lfl)]ﬁ O?rrlﬁﬁ% ?%S{etyﬁgﬁn%na%ﬁéa['ransgenes). Al t hough
referred to her ei Hylarsdovsss that divsteith djglsavidityt toatendetics:llsheill herstibgomddeahdi nt o

t he genone substantially | ack yeast guences, 10 such gs sequences
requir ed fopﬁéh‘?r .F?ﬁfﬁ‘z?. p%SP‘Ea 5 AT OTh & Bi’é’gf‘ %rﬂﬁ’hwg‘g}q&éﬁ’@ég’erfﬁ%f%ﬁﬁo nal |y
be removed Rye gaRat ddls ERONHRRYidMEethyS; Ghn be'@8bdhi 16 MARIGIa0R2 3D VAN cANBank

pul sed-field gel el ectrophoreSis or other suitable nethod) after
replication stereg eaddt0i’R, sl foo ayébodyapeidicatign. (i . e., prior to introduction

of human® Cequencer s REGHBG BauRTRRoRRRs EULpARoCR e R R RPRR R Guriit® 1O

transgeni ¢ nEUeA if @vbNiger sPRnbfadks g thoRiS@RN ftihody PO fio@tidr Supbinatiheso
having a functional YAC having an expanded V segnent repertoire. Both V~-,
and VL gene “adedHtesednnd geacentsdsdhelons affintyghromategraphy yadeprittuse may be
bred into a TTaTs 8 ; e Lk i LQg backgrounds
nar bor i ng ot KEPE R ARetE Michtual, K HHBRIA0 LANGE cheoREd UERDT andl or
transgenes eslemiphgresisaed hiphmenfo2@ahaentjpjuid gliremptogtaphp o effhuee puritgnhen al so

id i ffinity h ~ i | obul.i d d.b
Pr ansgonts roties Shialih e GichaRery TS ol Massar outetion dReDF Aeipayataby
Al though t hephoy egRiENUIIRSREHAESoEBERT EMeqfoRRRRA] MRMbARE chiBe AllfRE@EN C

ani mal of the invention, other enbodi nents are contenpl ated whi ch" have been
cl assified iandfstored ext8€d6ri es: 25 |. Transgenic ani mals containing an

unr ear ranged heay, nd rearranged |light in ununogl obylin transgene;. |1l.
Transgeni ¢ ani nal L0 ORTSFR IS SRt Bup Ayt mehsrl Sl FEREUES | § gt
i munogl obul $ifd td ARgEEaREopkd, kachlaibeae B b@BilofRY1afka Mg oRtndreially adRele
heavy and an unrearranged |ight 30 inmmunoglobulin transgene; and IV.
“Transgend@ asrermts(Péierpe. Foskingdribar Compettiorsivdicaning é’é\llag%lﬁ@ a9npelgnal

i rmunogl obul j b YR V.80 - P ilof]rﬁ?e toodo t hese
categories o [Eltb?)g%g %ﬁ?@ﬁgﬂﬁtﬁal , Ig#eoq%lr %rﬁlgﬁa%a C%];ré%]?éro p?e‘?éﬁgr?ge is as

follows Il >1 > 111 > 1V where the endogenous |ight chain genes (or at
| east the K gene)




have been knocked out by honol ogous reconbination (or other nethod) and I >
Il > 111 >V where the endogenous |ight chain genes have not been knocked
out and nuwgtoimsrds dom nated by allelic exclusion. I11. Bisperufiigisiis

Mul tispecific Mdlecules Wiich Bind to Dendritic Cells In yet another

enbodi nent of the invention, human nonoclgnal antibodies to dendritic
cells, or antigen-binding portions thereof, can be derivatized or linked to
10 anot her f i I € 0. t i r.protein.(e.g., an
Fab' fr agner?%b %ﬁ%ggagsndeeggrtbgeﬁ%lbﬁ%p%g)l‘tlp?'ga&grlg% CFO%%%@?DP |8¥ b?ﬁ) “é%:{ﬁ e];ev\hi ch

bi nds to nuldetdeted ‘itlnal stneh-svili@salRaliteash@sphatdt paes. For exanple, an

anti body or anti ﬁ- bi ndi ng@porti on_ of the invention can be functionally
linked (e.g., by khésterane theipntyprof paifiediaptibelies isotynsdddvaiseat bassoci at i on

t her wi : | .ndi 1) 63, : 15
ant i body. aner St Wals BEfferghisy pisbls1eh BY RS CH D TR A BNAAYEY (1
present i9VeeiightiapatCdasePbioBRiL fWith #RBINALlthé FRRGIafd eadfel 04l 1%%&111 of

conprising at least one first binding specificity for dendritic cells and a
second bi ndimenosphmel antihoties oo purifiedisotyge comtrds, aépinbispetemperaiunsdef ava ed

enbodi ment qf th invention the second target epi e.is a ntigen on a
target cell ,%OEFS' gl.vheaw %Erfﬁp%léé’l tre 58° S(ﬁf’viﬁgéaﬁ,ﬁe%uﬁa@rp%b?gf h‘é‘ﬁ?’il ',Spggﬁf ral
antigen or aikAink PBHIPhERBe-cdN)8sRedpoPes After Rafinp kel piRes hicl evelBp&EWAR'S
target dendritic Cells to target cells such that the dendritic cells can

nmodul at e an INBRisubsirals §bmegénbganhanalyzgd it @D efrd9ot650el | or target cel |
antigen.;dn anot hgr,. i t t i.nv i se . .ge it ope
is an Fcldr ecept or‘?ﬁue.gé@ﬁﬂ!r?{]& ngr%l ”%9’&?36 f&ﬁ?ﬂﬁl@ye&lﬁrﬁr{% régé;‘%r“é@@& (?)efn ?IEBSQ) .
Ther g}‘ or e],c Ldeﬁsa Bb vsieg&ﬁ’ﬂblbﬂﬁlgi Briaibe selbéxapeti fidm demdtititidells &m;s?é pricparedd lalﬂ‘it ul es
capable o i ndin oth to, Fcy R, Fc r FcsR expressing effector cells
{e.g., nonodyriEstedipge m&gé%cyaﬁu$§F3§%§Mﬁmylé@ad%ﬁ PLECHPRIESS)S: AHEF t o
dendritic c : j i+ f | j | £

dondri 116 ol TEoPEISRE B SRR} B B b R PR R ncs i e
of the invertlodked with2(% nggee séfany. endptobed it monedldexd taotibakéd to 36
activities, such gs ph tosis of dendritic cells, | hody dependent

ol |- el i deFted Bidh B P Peclpied st ieagudiorpfech afgihe oo iy eee
super oxi de apdQRvelopiQvith HEPAMBT sabsuRtetablelskd{ohmldndn B S PSCLbLG W.g

mul ti specific nolecules of the invention can further include a thir

bi ndi ng specificity, in addition to an anti-Fc binding specificity or an
anti-target | ti nt.j - riti |1 b ndi ecificity.

I n one enbo i%ﬁfﬁ ;}tchgﬁ?ﬁ ?Qﬁ’%?’gﬁlﬁﬁ;ééss‘g@?ﬂ% ’f/&lel\%'mallrflII ”5’%{’ ‘?’-gsels?ﬁancerrent

factor (EF) perdriterGelg. g. , a nolecule which 5 binds to a surface protein
i nvol ved_in cytotoxic¢ activity and thereby iHc,r_eases t he i nmune response

agai nst the targdh a@gitqo_n.ter mdingsnecifigalhn et pii¢ geltsobupar mogpoloralinte an
antibody, fupahiigoaln AftfboRRd¥ah bAGTRA o theR abihg_saﬂﬁn%&létte é@fﬁ?ﬁd&s% ghdd! ven

i
nol ecul e, e.g., an antigen or a receptor, and thereby r In an
enhancen | erkillimz afldendrfticessils.oThe kestibg nfimogodetad pntilraiytastif vy it o leen
receptor, tar e’h cell..antigen or. dgndri.ti c cell. %heB"'%ﬁti 0 ennanc nment
factor portiBAYICE AR BIAFCHN"EE RO Epteshne ¥y Snodp ARt Y- IIPIRIA A t i ¢
cel . Al terngils y@N), dhétifecRp RAINS @ORMhealBf HOMorh eiid bOPwERdH B Fidof 0 an

entity that is difféerent fromthe entity to which the first and second
bi ndi ng 2pedilypagie desmsityicautrifpgationxtottowed by hsiseftdontantaditnanesmthrdcatasor

0! 7 o P T SRuPaBL s P S P
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-



1 ~ increased i nmune response agai nst the target cell. In one enbodi nent,
the bispecific and nmultispecific nolecules of the invention conprise as a
bi ndi ng specitfgsesty at | east one anti body, or an anti body pepgsmnisiisher eof,
including, e.g., an Fab, Fab', F(ab')2, Fv, or a single chain Fv. The

anti body may also be a light chain or heagg-chain diner, or any m ninal
fragment thereof such as a Fv or a 20 single chain construct as descri bed

in Ladner et déﬂdrltlls-geﬁsmoﬁéélgﬁél A -alsh BRAEStIY By colrbiRdnéaSdact othéPRO, the

contents of which is expressly incorporated by reference. In one

ermbodi nent, @terine whethaneytolybisiis gd@neadcthb nadtiple snompclonal dntibedies.on
i bi ndi f t. .
Cunor ool | ant i geruiBs fenogisnt) deffpoRits ARicGRa B adhabt 8ohs %0 cen 5 Befiny on

and a secondadingido8aneish, i hiive)fto Ueidmmihe Akt éfﬁ@a@eihlnsedlétmgapmgds@&osm
enbodlnent bi specific and nultlspe0|f|c mol ecul es t he inventron conprise

.a bi ndi ng3spend killingtof dendritieatisy Rhese %Wbﬁélééwfpbﬁa@éqﬁed@fprt%nﬁ@s based oof an
ef Fect or cel d |t . endritic cells. In one
enbodi nment , { 58% gg%?&%ﬂé%¥#|C|€g°¢@§ﬁ%%i CE%%ggb gr is provided by a 30
human nonocl onal antlbody, t he blndlng of which |s not bl ocked by human

i munogl obulin G (1gG . As used herein, the team"IgG receptor” refers to
any of the eight i)gﬁﬁlﬂ%"@éw&dep%%é@%n chronosone 1. These genes encode
a total of twelve, 11~ transnenbrane or sol uble
receptor isoforns %ﬁﬁmkgaéﬁégggﬁdeétﬁgggyﬁﬁ%éeéFcy receptor classes: FcyR
(CD64), HOyRII (CD32)31ndmg:ltoEuyﬁ%111hd elitopd 6h dexhdntmllp(tefehnnasieﬁrdqxnﬂmbﬂny that he
Fcy receptor a h h affj cyR The. humgn Fccﬁl is.a 72

mol ecul e, whi"ORO ARl %esaw PSRRI & ea@S%/ lflwbmai@n Vmuld) 5
The prOdUCtIgﬂn&ﬁgﬂnqhﬁﬁa%&ﬁmb§%hbQBR&%Pthese preferred nonocl ona

anti bodi es are descri bed by Fanger et a in PCT application WO 88/ 00052
and in U.S. Patenﬂ)NpsonmagEnOG@’ndntbe:eﬂe,achl ngs of which are fully

Eovm POEay R g S Pl b pRa ) AR G PO SR b B it BRI

FcyRl, FcyRI'l or

Site of tige {rﬂﬁe@f@,én@rﬂhuﬁﬁﬁ%ffekﬁebéllsbl nding i s not bl ocked substanti al I y
10 by physiol ogical |evels of 1gG  Specific anti-FcyRl antibodies useful in

this invention ar&)iprnpbzationgftep bindimg fagdendpitis ®Msand mab 197. The

hybri doma produci Type Culture

Col | ection, ATCC Zgggﬂg&%% @dﬁﬁégéfg’glﬁ,&% |'-'Fc{/}&£ﬁn§%§s§%?’ F(ab')2 fragnments
of mAb 2,2, and céan al‘lﬁedlbh@ifﬂ&t@ﬂrit'[d)dﬁll&/bdg.r axincd eyaokifé\raleasdpdxgrestiod of . 1 n

ot her enbodlnents anti ce tor aptli 15 1] h i zed fornz
of nonocl ona}m’é‘HP‘i’rBB atory 5(“\‘5%/ ‘;‘?Fé‘?KG&u@bﬁgzgiﬁb,Cé%aézgmét?’% of
the H22 apti bogu (@ ggjscrlbed in Gaziano, RF. et al. (1995) J. | munol

155 (10) 4996 5002 and PCT/ US93/10384. The H22 anti body producing cell
line was deposi tea)évmduk@toAhehuman nippeseataptorenCientvie celts; aml Noverrber 4

20 In'Sti11 ot her |y BPEFRES “ROOET R Guetn e s G S PR an o

r eceptor is provided by an antibody that binds to a human IgA receptor, e.
g. , an Fc-al pha receptor (FcaRl CD89)€ t he binding, of which is
preferably not bl Brgfasdoiumaiiane aatibasigsi of the invemtion mpe ope prinorgy And

receptor’ysi s fe@ér&lﬂg%ﬁ ﬁ@hkiﬁ%ﬂ&fr‘a tﬂﬁea Ficudy 9@&‘1&3&& ﬁ@%u&aﬂ%%of:ﬁﬁ&ﬁ' )

| ocat ed on c I Onos hi's gene | nomm ehcode sever a
al t er nat i vel yntiipldiss et msredrms n@mbmaﬂen JesOf ranphaghad@utital coipokiBen chrapfing CD89)

is constitutively expres nocyt es/ macr ophage eosi nophil i c and
neut r ophi | i ¢t SheeEscapt BHF Cg]gfn%‘ﬁd%ﬂ a@ilb@ﬁ@wr fi%ﬂnPe“&) fhgreat. i Ks. FcaRl

has medi um affifit X-déda SR Bl
“i ncreased upo%dngpggs%?ag%tno cyt gﬁ'fz S%I%I@&gﬁe a@%& v Jf\/br ton,
et al. (1996yorGpleticnamty Reiitgssan be 36mlbmedmmheglglejiﬁemﬁﬁtmalﬂa)levelﬁoimred
 FeaRi-s p%%l o therarlgggt?g (|>r0 cﬂagnosplc e&o cdcl An 111|ugt(raar%110|nfof etgs E\s}vsould be a composition
containing an anti-dendritic cell human monoclonal antibody that is rapidly internalized

by dendritic cells, combined with another human anti-dendritic cell monoclonal



A3, A59, A62 and A77, which bind FcaRl outside the IgA Iigand binding
domai n, have been described (Monteiro, R C et al., 1992, J. Inanauol.

148: 1764)wo 0188981/ 8; 798 -3s PCT/ USOL/ 1511~ FcaRl and FcyRrcrUsvipsefier r ed
trigger receptors for use in the invention because they are ( 1 ) expressed
primarily on imune effector cells, e, g.p7.nonocytes, PM\s, nmcrophages
and dendritic cells; (2) expressed at high levels (e.g., 5,000-100, 000 per

cell); {3 i t.at-0xi i Vi ties.: . . agoc LS);
() Ted at o Eoeaola luiol-0lit fielahinkichl 88lifeche ot cBISERT KIBED
antigens, tangedredtimolatdreeytokinest her enbodi nents, bispecific and

mul tispecific nolecules of the invention further conprise a binding
specificity which recognizes, e.g., binds to, dendritic cells e.g., an

antigen on gy dppgiblidiCofibhsgehft Mol el A Sitha & WA GHerat BBl MbAR10nal

specificity | s—provrdged by & humam nonoctonal antrbody—of—the—present

-inventiond 18ntDehdfifieCelbAntibbdiespeci fic anti body"” as used herein refers to
an anti body or fiulcti o(gﬁel anti bgdgnsfra nment C‘t hat binds the Fc receptor of

of fect or col I's. FRGEbLIaReraRpehdas YePEPn BROIGER IERRECRIG BORL UM ASHEHS1f- i nd

the Fcr eCEp&@ins@éni@%rﬁ&l%} W&t cipdtle 8f é&ﬁ&&sﬂ@'hﬁﬂlahsmd}ﬁ)rclé?ﬁpﬁﬁibglbﬁles that

endogenous i mmunogl obul Irn. As used herei the term"effector cell” refers

to an i munespeeficalishbiod to dentisitic roel$.\peeferablyt With bighedlinity . phesprefeiredn i nmune
response, as se 0.the cognitjve and activat,i on phases .of i,mune
response. Ext éwe%rms%% o W%@’Bla%ef'g"g?e téarﬁﬁ%‘"flﬁinﬂceo@fq%%hoi d
origin, o Qnice%,'h‘ﬂ@&" EonRScdrBprifing a hdmaf hbSyanein kra8pdre AnaG! iHpMk Bithin
cytolytic T cells (CTLs)), kilTer cells, natural killer cells,” macrophages,
nonocyt es, dEssashiln ene prabedisent.(tke transiggmie nphrbAwAeh éaimal sl d &, the transgenic

gr anul oc5~t es; n@%)& : Il S.. S f r | }s.: express
specific Fcetilézg’ep orbggAa{n glglrgg%/&gtll}% ﬁgg{éﬁfﬁgnﬁ%ﬁﬁgqagaﬁ%% %fﬁdgl.lér thc pr(‘gif erred
enmbodi ment s, androref deadiitc calElykate S Pedpablyetheftransgbntd mg-ihabadyadependent

cell-mediated cytotoxicity (ADCC%, e.d., a _neutrophil capable of 1 nducing
ADCC. For exZAnsEic mifse &iptc@BablegE prodnaine snultiple ésptypes o€ bumps pogpelondy ol ved

in speciftic Kihl i : I i i i 0 ot her
corponent 3 25 SRR erkAeEhIEs, Te0 fe A ARSIy 8y REERR N 0P o

anti gens. | nrectrheinatorbodi irgppsswachieg.f Eotype swathing araypltagoley b.@selasicaraget
antigen, target cell. .or mcraoarganism The expression of a particular FcR
on an ef f ect'BI-U&SICALSAYRE SVEERIPEt ed by humoral factors such as cyt oki nes.
For exanpl e, expressifipnds ahfnRbedidfoh86nah amam)] it R%pékﬂis&@%le%h%ﬁti?% _
interferon ganma (I FN-y). This enhanced expression increases the cyftotoxic
activity 30 sEnyeyo withabeigiplegrusantibednisperteirey taquirepnthattifedisteselogeds] can

phagocyt gse . i . At cel |. 0 8
T Usn 6 1 oot Ml 8 (A8 i e ArEeniiont SMORSIRRAR®, qup
ect (e. g. ,theoughowmnhopathwayref B-dellalevelapmbet. tlaagedfededymbodigiEpgsbire@n (e.

g. , a human_nonocl onal anti body, a bispecifi¢ or a multispecific nolecule)
of the i nvenipghpn qfp hstrrologppuhdayy chaintanggang arcldes isotypesvalchgi ti ¢ cel | .

I n ot her enbdi , . : I i i al
pat hogon, a e o tsfifts GPlne iALUIRR Rl G2 o piedipf bR

ant i bodi es avatghimgf adroad or otone pf thetfoboslings(WwhighHevad and eclityplespedfic n t he

glngpﬁﬁlnl;%f . g%(p%lﬂfglef @ﬁ gtijfchﬁlga[q%%gg Eqsarru' ?%.né)efménrt],e(ﬂ Qc\{ﬁ/g%ié)r? Of &nd rersrl%rnlsen ‘?o’ allceﬂlc ert c

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

those embodiments wherein the transgene comprises a functionally rearranged heavy



Chi meri ¢ nouse- human nonocl onal antibodies (i. e., chinmeric antibodi es) can
be 10 produced by reconbi nant DNA techni ques known in the art. For exanpl e,
a gene enwodilkgrdshe Fc constant region of a marine (or otherT/sprAEES)
nonocl onal anti body nolecule is digested with restriction enzynes to renove
the region encoding the marine Fc, and theggequival ent portion of a gene
encodi ng a human Fc constant region is substituted. (see Robinson et al.,

Eur opean Par SO AR SHE IREbEIon I echis T8 e et o Fonacl

Appl i cation rkaitark@fieniMs ubih&RBsaey, ableast fob AP &AM B@dﬁhkh/i@@llrmgtrwﬁng&s 494;
Neuberger et_al ., International Appli catl on V\D 86/ OI 533 Cabi | | Y et al

U S. Patent Resbackgreursl eysmoleculsr impuaelogy, see.g lpgip i2nd sdition

125, 023; Bet e lyy I 43) 987) PNAS
84: 3439- 3443@%9) Pa 1&&8%;;# k%?g’ﬁ[)‘ﬁegsgﬁ\%gﬁ W’E‘%‘% Bcogé‘grf?egg%m n et al.
.(1987) PNAS ﬁfb:réﬁoé 218; Nishimura et al., 1987, Canc. Res. 47:999-1005;
Wod et al. (1985) Nature 3 4: 446- 449; and Shaw et al 1988, J. Natl

Cancer Inst. 80: UbssrtaBsgyboditents theipngenismoBoHnag ZHins PﬁﬁdttﬁéPn‘Pfa‘ﬁéh‘? zed
by 1 epl aci NGy eAHARRSoRI atfifodiot ofhd AbRid:Ghah WahEledY, fndfitadbel B¢h v
i nvol ved in antigen binding wth equivalent 25 sequencés from h

vari abl e r egionrsnatiGandredrranged Mumr&amarrmdmwmlmuﬁrmnnmnagtobhlmdhwyané

provi ded by Myrrjson, S. L., 85, .Science, 229:1202-120 nd a et al
986, B oTcHAN Gl Ranseents e ST U< FRGHAS ROBIL, Fr OHAbPEUY ol
aci d expli@ssirdi3gd B e c&ﬂﬁf@és%t ARG TorRAGY 84S In taaﬁﬁoﬁ’ "cﬁ@ﬂ@a@l dhafﬁﬁrdﬁ@ééﬂe%ay

i mmunogl obul i n Fv variable regions fromat |east one heavy or |ight
chai n. Sour cemtaif funetibnal ussitygiecsvetshdse@denses whadh arknqwbletmf fuppeting kiokyped i n

the art and, be obt ali ned from. 7z 3 an anti [ 1Bl
anti body pr odxﬂgrhﬁ}f %e?%gﬁg&sm%nslggl& I ﬂlélﬁtm &’fb%e&eﬁ&l Tlhc@' fili]i
anti body, oruddsggiieatinfaleS &M swichiselii@itedRiag bo ttRde Whidch Gtudigiiany nraﬂe WO

01/ 85798 PCT/ USO1/ 1511~ -40 expression vector. Suitable hunmani zed
anti bodi es cggmbine apmaneglebylimiocps amdhe spasies tokseypsas thaspwee of e pat ent

Sei ence 3o, HRSReE G REess i dnOE Vi SRhgneday e AUBL PRI R Bleh S g,

of the CDRs the spediarthatdsitoarecdivertde teamrsgdmdzxonm;ct (ake tregganiechnishdlp) Bdr | east a

portion of a non-human CDR or only sone of (gCDRgma be replaced with
nonhuman CDRE&Mpe,ja umﬁlrl;}r%é%,@§§ap§}ltt06tha&ﬁ|%e o eAYAGbEFnsgen! S¢ OV r ed
for binding ody can
be hurmni 5od paidks MU REhAe Bade Lo, Senfar Aot 8R0S
portion of ascGDEces 31an}autca1rhnoamthiabcxd>}ar nittrally iCHR rdeuse\heavy eloim wenoas hunan
anti body.,,.W nt er d to prepare the
o v 280 o DERRHLL tstneins SuEh BRtheA e PRimeRe i Eletch SIERR Rabls, o
2188638A, fi iveltthQﬂcd‘rﬁlﬁlﬁﬁlse?eﬁzthQQﬁteml hﬁexe@mae Rtisa® Switkh §é11de§ce§>$ﬁ'flﬁﬁ5| y

i ncor por at ed by reference. The hunan may be repl aced w t h. non- hunman
CDRs usi ng obVielhssarerses may dergolatsd anqi é@p@abwryg@%ﬁ glogangyaetbpds, epman

| nt ernation E@@l‘e t ies to

Fc Receptor gll)ef @BH#S& nf}%goﬁm\%&ﬂ o‘{/eégéy;ﬁ%&;ﬁt i!\/hgllggl auc gda% agﬂ%ﬁg%(qgll ]'? fe?és1 Al so

% t hihn t he fsbazma)quubhﬁedgammbe nﬁomaxongblﬁﬁngm mmiux’mgltréaulmadmammg}mdl es in
ich specific am ng i ds ve been_subst] tut et a

parti cul &r, FOUsHcEs BYl tﬁh’n& c9shes dodiPly 73?@@@ rﬁg%fé? ?Jtagug’éltl tutions

in the fr amﬁm:%;(fzegsﬂne4;s§©fs9ﬁs~ﬁlal hERA BorRled Bifith bPrdfBRnant i gen. For

exanpl e, in a humani zed anti body havi ng nouse CDRs, am no acids |ocated in
the human f rEBorssch kf thedogoingriransganépirarels, winttiortabis rmmedibctdmldgwat ed at

t he correspondi n ti,ons. in th e anti bod)f. Sal;lch subst ti ons
known 1 o1 rofvE ad gkt Br s BB e ek e fowh h REREHA SeTho S
instances. ApkifediseT thdtriipedic afinh (RAe46 1 hpMeEen added, del eted, or

substituted are referred to herein as nodified anti bodi es or altered
“anti bodi 88. The t Eherirgnsgemasarged i gq;]@uaye the tepnsgsnicranimals @ the inwertiggdnclude a

Pumani zed anbtboanae T ere REpEiEe b SRee ity {EAEoROAE, e sBiflenty s g

or substitut biodipesity pérke fmehg oﬁ@}dlﬂﬁﬁggend:wgnﬁﬁt andaardast orﬁbo@ﬁ‘thhﬂl@ﬂiymc an
be nodified by deleting the constant region and replacing it with a
constant region nmeant to increase half life, e. g. , serumhalf life,
stability or affinity of the antibody. Any nodification is within the scope
of the invention so |ong WO 41/ R5798 PCT/ USO1/ 1511~ -41 as the

bi specific and multispecific nolecule has at | east one antigen binding
region specific for an FcyR and triggers at |east one effector function.

B| speC| f| c and rrul t| speC| f| c nol ecul es of the pr esent | nventl on can be made

o o Y . A NN A \ ~ o




to contain an odd nunber of sul fhydryl residues, preferably one, prior to
conjugation. Alternatively, both binding specificities can be encoded in

t he swi newyafjsefogand expressed and assenbled in the sane hgsfuysahkii4Thi s
method is particularly useful where the bispecific and nmultispecific
nolecule is a mMb x mAb, mAb x Fab, Fab x,f~(ab')2 or 30 ligand x Fab fusion

protein. A bispecific and nmultispecific nolecule of the invention, e.g., a
bi specific npl ecul e can, be a_ si .chai.n, nol ecul e, such a si ngl.e chain
bi spect —c_ amenpotkye” Sne rBuEpaPhSi AR dnFR oDt cPUSRsfp Remyoa e o

si ngl e chai neast Y& Ol B/ Qe sd2ZmEET bnd30iAD ddiiel segmbntdat dsagh chelonéthit

determ nant, or a single chain bispecific nolecule conprising two binding
_det er ni nant segiBp ggeseRment nbhaganeisegaents pacodiigcbe light angrheary shade gegengl e

o o1 S BT, B R G TP
.exanpl e iH Urdm, dadotidbpandtblIDEA &cB@ﬁgZﬂﬁiunUngbulBﬁh@gg a;NfggigﬂL cl%i14%§1e030;

U.S. Patent Nunber 4,881,175, U.S. Patent Nunber 5,1 t ent
Nunber a091,Sgments fiom pspecias ngl aeRsisting 97 thegmsganisnophwaman apjnhen one

5, 013, 653; P , . 482, 858.
Bi ndi ng of H?ée%iogtg%glhﬁﬂgﬁggﬁge%uaﬁ%%%gpz%o{?%& rtr%)q %gll}:ﬁg&st%?%mtﬁ el rﬁgg%eci fic

t arget s can stfmbetsacdirearechgby, iennoiresaliangseicsol agne aexde hanhctamabhy ( ELI SA), a

radi oi mmunoassa I.A)., .FACS anal ysi.s, .a _bi oassay (e.g., growh

i nhi bition) ,lwg%%wlaﬂlﬁ Eprdicany §§%}I}- &a%!hurer?awggitra%sgép Yeretal 1 y

det ect | Qs i I i nt t
etects ife ree&ﬁgg&t%rpéftﬁwt,gt, a?gﬁgg@@%ﬁnﬁﬁmgﬁxggénme%gﬁgﬁn nteres

by enpl oying a | abel ed reageén anti body) spe or the conpl ex
of i nt er est .préferabdx suppbs inddnporktéa afall boalyortionpf @ ewgmanzdne sembat iretheusi ng
15 e.g., an en -1inked.antibo r.anti body fr.agment whi.ch recogni zes
and speci {1 CEPIYNEieAERaed iprunagtabuBhp b e bR AL R L oD FERUR | e
conpl exes Caihikgl WBGESHBshAUSidead @iy cdls. @ variety of other immunoassays. For
exanpl e, the antibody can be radioactively |abeled and used in a

radi oi munoassay IprRmAJtensteembastimentathsl teansgagien comprtise 48, ynregrianged | miniof

Radi oi nmugpo S ey. ral.ni 1 . Radi ol i d S

Techni qule“’s, ah?’%e Ersla(gjct\r(i%{r%g%gé%f ?W%%%ﬁ%%fgﬁ%&q%ﬁﬁp ¢ 10{150(;?@%%?%,0{%% Jed by
ref erence hegegiments ad heliraadisabgst by thei b géreghifits DEn sleharinggerfe\cossinitsydrns as
the use of a y counter or a scintillation counter or by autoradi ography.

V. Anti bodyV&ioHp IREHALUY SRIHFHEES £i8n BIOMIPIETS, SlaRISES: clshawktch regions,spligsrt
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naturally-occurring germline Ig locus.
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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
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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,



V1' O 01/8S798 PCT/USO /1511.1 -46 well as from nontoxic organic am nes,
such as N, N -di benzyl et hyl enedi am ne, Nmet hyl gl ucam ne, chl oroprocai ne,
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formas used herein refers to 25 physically discrete units suited as
unitary dosages for the subj ects to be treated; each




unit contains a predeterm ned quantity of active conpound cal cul ated to
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intradermal, segnié@ts@@f?%gﬁ leaéﬁﬁ{?gr’ Heflfudctiohnl V gene segments are contained on the
YAC. In this 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.



intraperitoneal, transtracheal, subcutaneous, subcuticular, intraarticular,
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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;
I11. Transgenic animal containing rearranged heavy and an unrearranged light
30 immunoglobulin transgene; and
IV. Transgenic animals containing rearranged heavy and rearranged light

immunoglobulin transgenes.
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25 dendritic cells.

In another embodiment bispecific and multispecific molecules of the invention
comprise a binding specificity for an FcyR or an FcaR 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
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to destruction o
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are useful tBe VPPN G drAGH Ao Mo st C5dnt] Han | nduced | mmune.
responsegpi n the Rlaaae L PrebMePERAVEMens, SindiRy sfecifi@R for an Fc receptor is
provided by an antibody that binds to a human IgA receptor, e.g., an Fc-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 (FcaRI) located on chromosome 19. This gene is known to
25 encode several alternatively spliced transmembrane isoforms of 55 to 110 kDa. FcoaRI
(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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pat hogen, to dendritic cells. Anti- dendritic cell antibodies or anti

bi ndi ng f r agiméihedy-denendertt ceBmngsiated ﬁﬁ@thyﬂlféf%ﬁl&s@bé Sor negrophi} ¢apable
I, f f f th
cel o gl PO Bl SERAME ST ©

cell -speci f nﬁv@méd hoghgciit killiag of 'té@gﬁt icells andll predenting avitdens t@other @@ipbhedts C
cell antibodi es or antigen blbg}ci fragrrents t hereof, can _be bounpd to a

cel | or & pafibgiErmpge ssieny s biydingiorfellnthaf pregest gntighns) iy pthet gpbodigenisy ner
rel ated met hy fec 'c!eﬁ %%Eg%eﬁt@e% g%é%%ﬁ% a@&ga@@ﬂldﬁ éﬁlcfoo?%,lsn@nfﬁéood' es,

or an antigen ts ther used to 1hduce specific
i mmune res p(:empmsmg af alpurttchbr t'eRlon am effectoa celhwbmgtﬂatnd byi lenmivalhctors

pat hogen. Thus, the antihodies o the inpventio be used o stl
the i mune r¥epaneEokIges, &@@ﬁg e, RPN QIRTRERSS bpep .faléwst "lli%te f

pat hogens f Yy R ot éun'fma (IFN-y). This enhanced expression increases the cytotoxw activity
30 of FcyRI-bearing cells against targets. An effector cell can phagocytose or lyse a target

antigen or a target cell.



t herapeuti c approach may be particularly useful, include pathogens for
which there is 20 currently no effective vaccine, or pathogens for which
conventi owwalo1s&®gi nes are |l ess than conpletely effective. piwessmiiigalkude,
but are not limted to H'V, Hepatitis (A B, & C, Influenza, Hei~es,

G ardia, Milaria, Leishf~za~zia, Staphylogpccus Aureus, Pseudoao~zas
aerugi ~i osa. The conpositions (e. g. , human anti bodies, nmultispecific and
bi specific 25 nol, w0, I for

bi ndi ng activity as eg?%ll %aﬁrff%aht g%%%&aﬁ%%gﬁ?%wh %%tﬁeé &glg}n%% “Usitro.

For exanpl e,an@slpasit tarobstatietddiey & Byapoditeh @ah, Deurh@sinedoeishdd gntithrlyf & ow
cytonetric and internalization assays described in_the Exarapl es bel ow.

_Moreover, t rmsp&@tﬁc\ﬂrtayn@iﬂsm%fyenlﬁtﬂcél@mp%@e|11hvemlplgghwrwgemb ipendt the farget
ef fector mad'c% I?sda &f:rgd?%ggzregc ?1{1 th%? Elln}ébcﬁﬁﬁen{sng a&lgét?gll ?Xc?l?&éé%' tﬁm&f ?elqle pdritic

cells can be assayé 0CO Oor assa or ‘effector ce nedlated

. phagocyt o%i smmmblawaﬂiogsm 2 Ens, ENOWug mfetct&l catlt WO 01/ 8798
PCT/ USO1/ 1s11-t Wg The conpositions ﬁ? hunman antj bodi es % Lspem fic
and bi specific e hagyn gronoglenal A 9%%&%@% iatheg aafibedics Whigh can be

ther apy and &Anashhobisdaitk bi hiekhnRARbRd 0Phedandiiohiafe Hfihe, €| at od

di seases. For ‘exanpl e human nonocl onal ant i1 bodi es e mul t|speC|f|c
or bi speci f i chimeriecand lesnabredbsonmdahal antlboehmnpl e, toelicit 5ire vivo or

dendr 41 G ool (REH RUSERATHE A RLloRal riod e§,ng‘§tcls¥r'n§r'1§aw&e?£ B i
the pr esﬁmc%r&ﬂuc'éélg?'?e&fnﬁﬁﬁéﬁ'DNR'téc‘hmc}u@s kAGWiRid the AR, $69Wkdng aaa%éi'l%nd“ tic

cell; to be’internalized by a dendritic cell; or to target an igen to a
dendritic ceﬁnlcodm@tltecﬁtscomfstaadmgmlmf@rmmgnet th)e othenpresics) mwoclenaj antibodyan

ant i bodi es, |speC|f nmol ecul.es) of th ention are
nown 1 - haaiefile is FBER M i SETidh SRR G e o BeGr e L bR R E RHTER | he
age and wei dgid, afd the uﬁubhepémaﬁ@fwgen@afdoumglaa{un@&m ¢tﬁﬁdmt rEBRn®! ecul es

can be coupled to radi onuclides, such as as_descri bed

in Gol denbergPstiyer. (see BPbm%%@Pl) Il@ﬁ@@nahgétenmpﬂlblmm H@WSS&%Q? 0% EP
0365 997 Th | 15
Eﬁu @f’&ls' tedt A pﬁéﬁf&n%h'llﬁzgfﬁgguéﬂ‘ 1}91 é??lfo?eﬁﬁ Pat?fd

bISpeCIfIC no e Invention can al cou
i mmunonodul aApplycaa@e m 5496Eah<@emscmmal f Ewropéandittent Apphba orel 76,494 eNewelstrgar

RN R T il P DR ot B B o AR RN S AR RS
agents. Eff estgily &elll Eufdyems BLARL A mfaaan @95 bmdeﬁbmcm@@@ SRt as

macr ophages, neut rophil's or nmonocy her  cells 1 nclude eosinophils
natural kil |240: 3 1eldiBy Landt alt fﬂéhS7) E]T@ASOM 1498- 3443 e biumat abe 870§ Inwhure). | f

Tho 1 ar g3 - SpOCTPIC abt Ut Bt PP OISR syARART M Bhu el R GIRERER o

cells in a pﬁtwmol@(m Vedddyet At (&8 D N LB Gl 414462149 Thel Shavberal 01988 ] ¥atl
adm ni stered_can be in the or der of 10%-109 but will vary depending on the
t her apeutic Gancpolst. 801 583rdSetbodi ment, the amount will be sufficient to

0 tejlt f" § |2|5| lngcglfl Z’lgﬁé imfic ahi¥od5AABE Gurttibr 4GR Rk By &hcinf RGubieE bF B!

Fv varlable 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, BioTechnigues 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-GPIII1I, antibody producing hybridoma. The recombinant DNA encoding the

chimeric antibody, or fragment thereof, can then be cloned into an appropriate



phagocytosis. In another enbodi nent, target-specific dendritic cells, e.g.,
dendritic cells linked to conpositions of the invention can be used as
t her apeutwo @agamiss for | ocalization at a target cell, e. gecrusoismar cell,

m cr obi al pat hogen, virus, or virus infected cell, or for targeting an
antigen, and to effect an irninune respongg against the target cell or a
target 3 0 antigen, by, e. g. , antigen processing and presentation. Routes

of adm ni strg] .V 857 - L USQL/ 1511~ Ther apy
wi th target -eg %gél?’lgg&é zé_é'}ltgr%fééie r'?aspy%j %ér(gdégg%aaggﬁegﬁégg%rpf? e “%BYI S can
be per for nl &¥DRBubittithCl iSo Paishi $225.539; Joaesvtialjue86 Nature 80D¥82-505; t ar get ed
cells. For exanple, anti-dendritic cell therapy using the conpositions (e.
g, . hurman afateranebal MA% Page o0 A Bpdier £ TS bEsolof 41:4G53-
invention angygr effector cells arnled with 5 these conpositions can be
used in conjunction with chenotherapy or imunonodul atory therapy, e. g. ,
anti -i nflsammat or yAlbof therGIDRs upppartisslay burhireartinpdy Aty B replabddywitls anfeagiat i on

i mrunot her apy may be usgd to direct two di tstl nctRcyt OtbOXI C effe,c};t or

popul gn;taomwg,bmw?&?ﬁpéz?m?ﬁ?me @5'?-“’“@?’ Exemped wit IEE% )
anti-dendri N, l: - %gf@ﬂ - Ay be
used in conjHlljl%lcatﬁ! onR\%i Ittﬁ 1_031?%%}3!5%5% grfk?arcg?ltéép?o{r;sgpem |Sc1% P?\ﬂ%%& agtlar%is.

I n agoé_her enlftﬂ:mjl!lumnz_;efd_cbmmbodytcpthe@c!rsc_epBJrglet edlvvlth, I(ﬁr _exarrp![_e, human ]
anti bodi es, nultispecific an ispecific nolecules, of .the invention, can be
used in conjuncti agiihady; ﬁﬂgﬁgﬁ’@&mz ‘“3¥ A Wgﬁ’é’f}y‘,"’h@}’f ca §?Rl?ﬁip%f“i on,
to enhanpe ggast BYBHIYA TTAXPORIA adfiflaAShtiBody2W AR R (TR deRVe®irb@ladfRh-RMtdgen. A
dendritic cell targeted 15 therapy can be ‘conmbined with other forns of

i munot her apptibodsh Wénteydeskiibes a methpdwhich maybe iiseddo peerarsthe Timaniz&h CSF,
G CSF, IL-2)...Bi Pfi nul ti £l I | f | i
al so be useé@ﬁ&%@sﬁﬁﬁt&% @reggﬁdg?‘ﬂttf(?%@@ﬁ M&%’tt:%pﬁgé 0,61159_3&1?8%% Q\éﬁ%& og" ¢an

processi ng avigkrchR6S EIB7A the Bontdsts OB WhickSis EQpreRatitingb@oted b wférefde. AHROgNAL €
antigen on a dendritic cell, such as by capping and 20 elini nation of
@m@@gi

recept ors ortuimea (aRp maybegeplacet gith Bepybym s(using oligennelgotidetsitsodi es,

mul tispegs fig.. I . . | Qv i i

corpl oot 11558 sRUSRAEL b6 oRUBEN LI chACALIERRL: WO Y 10332 RKfee, )
whi ch bi nd ddwpdnereehdntibodies ab $o Reecptaadon mbinve giubedieE en dluncamgbreomaalear | n
one enbodi t, ex vivo treatnment of a population of cells conprising 25
target cel | & H8PR7 bi ndi ng agent of the invention and appropriate effector

cell's can be suppARaenRinadiRYcbiteoad idvieRiorPdre SRR R ansRH YRissIdsah NI NY
conpl ement. Phagocytosis of target cells coated with a binding agent of the

i nventi on cavhible spaepficanidolagidsihavé bepnsiibgvntpt edebaied pr addeilndn parficdant her
enbodi me% tar eted 81' I S c&)attgjd vg t hvt he. O cﬁ%ibttiitoﬁs %e'tﬁé i humaa .

ant i bodi‘es, MUt TSpecrire an “6‘% Sﬁ‘%c? e PRy g pﬁ@e}”ﬂ HEI%8h can
al so be | ysegdchis wdmprévEsihding i tHeompged. t F&Rtathledin a hutiEiize dritidogy es,

mul ti specific and bispecific nolecules) of the invention can also be

admi ni st er edxay@@épwéﬁe PR % agg%p@%}ﬁpated 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



WO 01/8S798 -58 PCT/USOL/1 S11 ~ Accordingly, within the scope of the

i nvention are conpositions conprising human anti bodies, nmultispecific or

bi speci fiwomlssmgl es and serum or conpl enment. These conpospdT/0SIA/1ATIA
advant ageous in that the conplenent is located iii close proximty to the
human anti bodi es, nultispecific or bispecidiic nolecules. Aternatively, the
human 5 anti bodi es, nmultispecific or bispecific nolecules of the invention
and the conphefie rMSpeélﬁa 8hy m&ﬁdgaeleﬁicé}ﬂ&'eéﬁlé hey e300 ﬁ{tﬁgtkex birldtheXeBfRh
enbodi ments, the subj ect can be additionally treated an agent that
nodul at es, esgpc;ﬁceﬁohamEe@ amd trrggetnatéeasi oneleftecoe finctioni vi t 3~ and/ or the
expression or actiyvity .of Ec rece f.or exa treating
the subj ect wit nBisbe ittt Brtigpopitinask @@fﬁ[}%mééﬂflwen&e A & wads o
during treat qBAL cMirhilalttBéhn ffaée%é%%cg f DCMTﬁrﬁ?zLUr%l i(nog 1L3%89fmgr ALy Ryt €

col ony-stinulating factor , ‘granul ocyte- mdcro

.col ony- st PrulUS®Al 71&35$Qa7()l 'd]olxd@me('SSﬁ)hmques ereds.BnPater(tidATA§93, sBeading)r or
necrosi s factor TNF 05|t|ons (e. g. , human anti bodi es,

nul ti speci fi &4 g%?re\]@f ‘ﬂ% %ol ecul es) of the invention can al so be
used to target, Fofpanamsy, @1spa@1ﬂdraha nfulGpetiSic nfoléoules’ SHthé PR N/eBHEcan
cells. For such use the bi ndin agent can be linked to a nolecule that can
be det ect ed. baprepared Cpmﬂ@mllilg)aiemf)@wtd@‘é birglingospscifisitiesoe gl theiant-TeR andvo or

if2 vitro dendri The bl

12 viLro den bbbl Dindhe sSlRaC ink ARBlocS o WS in Bicracd dsscrbedip
20 I n ongoeniiedxamples p tchedémlvaeml @or pranpleesciBindatsspeeificite be teibipetifie
presence of dendritic ceIIs or a dendritic cell antigen in a sanple, or

measuring t hanhmylispeiic morenula ¢an hegangragnd sgparaieli and the é@mu%md tgame
conprising Ca&h 'vvﬂ erd 1€ bﬁ?dﬂ?é%} ?fgﬁirn AFOPbths Lﬁes W&Hﬁgio?gmng or

nonocl onal anti or an ant i ng portlo er eof
specifically ctm'snﬁﬂkmg aganglcart becused|fbscomaleat dﬁumgaltlbnc Egeinbpleanf tigesnlinkinger 25

conditions that allow for .formation of co e antibo or
borti on t her GEISHAE RETIFIR A, qaEtqedmyge. -5t i See! &ﬁpﬁ&éﬂe RED,
formati onsof 5a Elﬂﬁﬁlabﬁ;.&-hﬁrob&%1@5&1@?@%E%%&hﬂeﬁe&%ﬁe@rﬁﬁﬁ%@]§ﬁf%
formation between the sanple conpared to the control sanple is indicative

the presence SuﬁfClrdmlrdjﬂﬁt-(Lepymiylld;ﬂm)pmmm (SPIDP) casid subfosuagemimidyl #H¥-sanpl e.

det ect i ng. 1 nERCRRIT! CTaREpS g RaaeouRt SSICGE e P A Rl pi

vivo or itz {198495{ EﬂiﬁM@t oot 1 68T LR e(tla) (astbﬂ Pr&d, BlakING.ch® SBi. I8 ect a

conposition ti- or bispecific 11/8S798 -59 PCT/ USO01/ 1511~
nol ecul e) of flﬁg‘l%\ﬁ@h@n Betheds alcmdagh%smde@qﬁ@ﬁéby Paeblﬁj(légmrwnﬁ AMit. (1985)

det ect abl {0 t d
ot et ab 8 ik 28 L8 13) HRASMI 4 18cRHR (8hs) DO ITRAN End BloRA G (09 PPk

the scope of Imhemdh(EXRT) d30: a?r367k23t7§) chtefnneﬂlcng]ughtmg:agept&ré BARA 4rel sylfp- 5

and- i nat ruct PORC B bredBiit Ehetca heliehcr GBRKER 1 cast one

addi ti onal reagentWhe‘hUtﬁQbﬁﬁln?% SELTHEIRG R arﬁi‘BB&'e@(@é‘ttw&ﬁu@ﬁiﬁzéﬂran'ﬁ%&es)
addi tional human anti bodies of the invention (e. g. a human antib

having a conieyreenbarconjagated viasulihiydiyl bomdisg ofothe ﬁl-‘@pmmtp dinge r@glmmlsmftth@
cells di szt ! n%wo Lgé)vrp cthg.l%s.f 3 paglcmia?ly preflerreéj gx)‘xbodlment 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



10 The present invention is further illustrated by the foll ow ng exanpl es
whi ch shoul d not be constr~xed as further limting. The contents of all

figures awd @lgsrggef erences, patents and published patent appliSaiisens cited
t hroughout this application are expressly incorporated herein by reference.

15 WO 01185798 -60 PCT/US01/1511-4 1. Gyifobler and MIstein C. (1975)
Conti nuous cultures of fused cells secreting antibody of predefined

specificity. : . . [: : - shul man
va. (1084 Braik EndRbingiadbhingy, § dsinciOUhdf iReci ARt ot
Nat ure 312: 6vBbifdiig ddterBinhnts] Biggecifitemrd RultispecHimeledules bimdisr BesingleS. |,
and Wnter G, (1989) Replacing the conplenentarity-detern ning regions in a
_human anti bo g‘W“P CP@%QE“’GF cgn}pgaggt_ lg%ém? émg%fﬁxgglggglgg es.1 eﬂ}."dg fa5, Marks
et al.(1991) = L qmy% | ' b ES, e | braries
di spl ayed onplg%ag .ﬁJ ngdI\/lltl)]l |c§?cfﬂlg%§i:m5 1%5%‘63%%%’&&{5%%@%@ g?egti. 1994.
. Ant i gen- specNhmbehs26M200tW.BoHatest Wumher 534 £560306 (e iaters Nugntfeo d188di1§65 nct

ti dificati . Nat 4 . 856- 859, ' Ho .C,
But cher MG US: HaleRt St s a5 CU-3 CHeer) N SO0 oo ChiPaggat Famber

hi st oconpat i Dubé bge.a0ts FaRst Riupide €185y 1.8 ot Nuhibee$,25Ra08 o 12686: 5 5
0-552. 20 VO O1/85798 -61 EXAMPLES PCT/11SUL/ 1511~ Exanpl e 1 Production

of Human MonBaewdmbert5,.4828%s Agai nst Dendritic Cells 5 Human

anti-dendritic cekl ppnoclonal aptibedies were nerated by in i zing t he
07 Strain of o Risd aune Bt se M fmSEE SRS et BB g oS e e
M ce wer @)gebeédifRhed by dasahéhigRed intufosolheisayNELISA), o fidibd8nAmdassay

5,545,806, the entire disclosures of which are hereby incorporated by

reference. 1R, PACBiasalysis, a bicossayie &, @eveh inhibitian)z eva Westers BletsAsiRY -h

i ntraperiton Ldy, ecti ri LG . c TSI £ i nd' s
Adj uvant. Br ggllfhl (%/ff{hggr?aga?? rggﬁegma\?\%r?g% rrge%g?ee A§§teﬁgﬁ+ tgdv?/gy%&lr}ﬁger’f%gﬁi pher
al bl ood nmonpatichiesinteeedt by cafBdfiag a Mbetedabignn@d. in Aeibsiy)spasifidif@the
centrifugation of whol e bl %od or Leul cg,pak Eh&i el et apheresis preparations.
Monocyt es wef@pleyPhinieretty Far mermpleche §cRraaahedyspmnlession bk detected using

15 e.g, anenzyme-linked antibody or antibody fragment which recognizes and specifically
binds to the antibody-FcR complexes. Alternatively, the complexes can be detected
using any of a variety of other immunoassays. For example, the antibody can be
radioactively labeled and used in a radioimmunoassay (RIA) (see, for example,
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/Immunotoxins

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, mithramycin, actinomycin D, 1-dehydrotestosterone,



15 for two hours, and then differentiated into dendritic cells by

i ncubation with 2 ng/m GWCSF and 10 ng/m 1L-4 in nmacrophage serum free
media (GWweoop/skos 5 to 9 days. Cells for inununizations weper/usadsirmesh or
stored dozen at -80C. Mce were i muni zed every 2-3 weeks. Finally, an

i ntravenous injection of dendritic cells.ym-phosphate buffered saline (PBS)
was performed prior to splenectony. The spleens from 20 respondi ng m ce
wer e harvest i e r

pr oduci ng an@?g(gdgﬁaéré):l(tﬁlo oggﬁe’ Qﬁgc%ﬁéa?igg‘:ﬁﬁé :pﬁ)r? r%\g)tl(gs&?d@% n? gig dvl\]nﬂ t Asma
cont ai ni ng aerthomidogk theseof. C'EllldrapﬁmltmbgmtemdtﬂieebdtwsemohMmhed%}cﬁﬁrmg&cﬁﬁ&

I |1 th the ATCC d d t CC CRL..1580
monsecr et | ng ARG REIPEP P SLBCEHIRT. S ML Yo L GIPRRELd by 25
growt h i n HAfecafabiak))ialle1d4iR Ia%emé\f(& er rﬂ&ﬁlbtéﬂme Qhﬂiép%ﬁlofﬁﬂmdﬂ 10-14

days) each wel| containing onas was screened for the productl on of
human | g& usmn@halﬁn,aqmmummﬁsﬂ\ﬂ@ &ldllsmusm@s(ml‘ﬂé) hy@iﬂ@sﬂmﬂ&rbsmdfaneened

f d sel d based f t duct
horan | g6 anEPEoRET R At zoBr Moty rediehiofadinBiR A It B ormas
secreting hump) @épluei)CartRGteelined (e. geaﬁtﬂomb*ioin\ofomeﬂyﬁa@ﬁ&n}tcy@%dof bl ood

cells by flow cytonetry. Dendritic cell's were prepared fromadherent
mononucl ear ré«@qorlsblgy),@mlblgtmsn@ :d ociacgnmnci@zyéfqrmeﬂﬁ@ptenmwpm)ehbnm@gmw t h

(rag/t\c():ggt nganﬁ%ﬁ%ﬂ\%dy es" wﬂ%e% ?x&&ﬂ@é]aﬁ gflng%%ﬁ%nrca gn%h%% gﬁ% The

cell's weié iviablastired. Wintantibydy oﬂmmrcsamenvmxantcan be cmjhgz(ﬁecﬂmsa iaditﬁso@dpwes
at 4C. Bi ndi ng detected with a FITC | abel ed goat anti-human, |1 g Fc)
probe. The c@ef)Tadeastyaiodips FQJ%‘?’@&%%H&S‘@‘%”Q@P@WHH@&I%F fonkPYIER using a
5 FACScal i bu t e T ced
human 1gG 1 (ll%dgﬁ'?i}:bogﬁa d1soﬁ?éf : hgg)sé{?rgﬁgﬁﬁﬁgég?ﬁlﬁg{r/ﬁhéﬁhcﬁ%@ﬁegpfél c cells
as assessed vorsdsilmat digeaseret ry (e.g., A3, A5, A23, A24, A33, B9, Bll, B33,

B47, C8, Cl0, C20,, C28, 9, .C30, El, .E8, 18, E21 and E24),
as shown in Tabl el4e B‘é‘fl}ﬁ’% ceygalss gﬁi@ IPNFRERD 53 ‘b'bﬁgé% “ﬁnggé’rﬁﬂ’@’t r at ed
very hi ghs anshomgeéaﬁfe%ﬁéﬂsalaﬂdetﬁehh% Biet¥ fsholRKH donbFudedd ifin@ HRMAGEAD €O
ot her bl ood cel I” types 98 -'63 PCT/USO1 /1511 ~ TABLE 1 Hunan

Monocl onal Ashenbedlitessapdutip agertet Foi exampde, teenditg maietganaysbe a protein or
polypeptide possessing a desired biological activity. Such proteins may include, for

example, an enzymatically active toxin, or active fragment thereof, such as abrin, ricin
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, see, e.g., Arnon et al., "Monoclonal Antibodies For Immunotargeting Of Drugs
In Cancer Therapy", in Monoclonal 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 et al. (eds.), pp. 475-506 (1985); "Analysis, Results, And Future
Prospective Of The Therapeutic Use Of Radiolabeled Antibody In Cancer Therapy", in
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ant i bodi es Vigs dirdcti@ BxprRsdeddnlthE siirGaetof vickN, fot tdhngde dyi tearsfeefibh 6r and cel |
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at 4Cwith s L ] u 1 ovall WaS,£d i per
i ncubat i on w@ﬁhgg I%%l'fl)'éé}tﬂbgg& %rdaﬁg%g? Bgﬁﬁg%%gﬁanglt g ébﬁ%ﬁ%cggﬁ%?{e%&%gur at
4C. The cel | sichendeiwasidsdfusionqedtenist indicedls eppressing sveh dadiya protandareel |

associ ated fluorescence was analyze [ FACScal.i b cton

Di cki nson) i F‘iﬂﬂfﬁjefﬂ‘ Wﬂfeeg} ﬁc%é?genggﬂr}ﬂ%?‘@péﬁgg"?ﬂfﬂfmﬁé/izh?éﬂ;d?coép%?teﬂuman
nmonocl onak  aRdrkiRQA s BntdebtydOriigs RfGEAR] VatendtiveHeRsH-UbndriticedeliantiblNES benal
anti body C20 bound specifically to dendritic cells, and al so_denonstrated

| ow | evel r eaitigen binding fragments tsrredyaas -beibrund ) 4 cqll orespathegy by gyefl, 30
and the Hodgki.n'.s .h: : | 40, Stm ] ard-y .- Rjun 3 n
anti body E21 eﬁﬂ?\% héir&e’rp ’g@:‘ﬂ? ?e i ?{/&E gr x%igéﬁegrrflébgagc@fsﬁl}ﬁ’gu?[ﬁ% @Q@Z{gg‘t g}(ﬁd‘at a
| ow | evel wi 6:023.5270 Niehlds Pasrdh/T(1P99) EEBRS Serr. W38 BS-88)t Qelle mithsurfasesarichated
human nonocl onal ant.i bodi es B 11, . oo
anti-dendritic cell antibodies, or an antigen binding fragments 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
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WO 01/ 85798 -65 PCT/USO01/1511d C20 and E21 recogni ze different antigens,
and that they preferentially bind to dendritic cells conpared to other
cells of Wwemasspeetic |ineage. |l. Dose-dependent bindi ng rfT/psmiikiled human
anti-dendritic cell antibodies to dendritic cells The dose-dependent
reactivity of purified human anti-dendrit#g-cell nonoclonal antibodies B
11, C20, and E21 with dendritic cells was exam ned by flow cytonetry.
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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 organic acids such as aliphatic mono- and dicarboxylic acids, phenyl-

30 substituted alkémoic 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



The results are shown in Figure 3 and denonstrate that human nonocl onal

anti body B 11 binds to dendritic cells differentiated from CD34+ stemcells
in a dosewvdepgedent nmanner. Therefore, the B 11 target antp@ewvsoiasaxpressed
on dendritic cells that are derived from nonocytes and from progenitor stem
cells. 15 IV. Binding of human anti body Bs4dl to nacrophages and dendritic
cells The ability of human anti-dendritic cell nonoclonal antibody B 11 to
bind to macr I
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froma huma nocyti g | eukeni before and after the cells had been
i nduced to Q?&&@Fgﬁ '&Fg?‘&wg@ a dendritic cell phenotype. 10 Briefly,
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with GMWCSF and IL-4. The cells were incubated with ~q/ of nonocl onal
anti body B Imaybd@csssamnta cat ;l'petomwnd)mfémon @a@nmmmahe cmﬂnﬂwﬂaa 4C.
The cell assom ated fl uorescence was er.m,n ana

FAcseal i bur Pierpeheve 15 SERFTAdtEe FOCLTIRF 3fe RraSRBaRedoe i isdind o,

Figure 5. 15aM@@i@p@@ﬂﬁ%@b&ﬁb@mm@wmbsdﬁ%magﬂ@envth condi tions,
THP-1 cells do not express the B 11 tar?et antigen. However, when THP-1
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speci Fcity diipdshme8(Stiejdnaremi (éﬂ&i)bbd&zuﬁaomnanblaf/@ép antigen
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



20 (B 11 ) associated specifically with dendritic cells. VI. Binding of h
Lunan anti body B 11 to nmacaque dendritic cells The ani mal (nonkey) nodel of
cynonol guworagagiges can provide rel evant 25 i nfornation regardsngsihe
clinical application of antibodies, provided that the target antigen is
conserved anong primtes. Accordingly, theycross-reactivity of human

nonocl onal antibody B 11 with dendritic cells from cynonol gus nonkey was

eval uat ed by, j
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FACScal i bw~ 1 nstrunent. shown 1 n Figure uman” nonocl onal anti body B

11 bi nds $o wemdedses, dt wil bespréfarible tb inchde isptronohgrnss, ecxgups, ssamgest i ng
that the B 11 .tarqget antigen is conserved 5.in imates. VII. .Binding of
purman ant i botPEeeols ARk S FPpRRoL SFRELY R s <RloulE uERiecompasBeivi ty of
human nonocl piédngad hb%@%}bm&ﬂtﬁe Wjédlatile Bethpdsitiors@hh Be brUghi bhday B?Ehc‘ldcﬁﬁgl es
was eval uated by i mmunohi stochem stry. These experinments were al so designed
to eval uat e e puneositican arcagsssthebdalayssabsgrpien.dar ¢xsothle.Bnanosigarate salth and
cells or antiquti}ls of human tissues. Cryosections of human tissues were

obt ai ned vi acAu Opsy or surgical biopsy and enbedded in Tissue-Tek OC. T.

medi um and st or edStfifeziajechiblesvlutidde cad bé@tb@ﬁre%&@nclﬁ%&ﬁﬁh' fheadtiad Snm
fixed for 10 m nutes with acetone, and dried overnight. Slides were fixed

wi th 10% neutanareupd iy tedaauisrdramount fipan appreisinepivent vgth eng aagommbirgtion®t
indirect i , ' iq Gt o St

tai ned wi ¢ PR ERFare S uCratRRe T NGy ot IR, Lo
cont ai ni ng héateratyg despatsedhs lagGriepared by kndecpatatirenitie attiva cuwhpoynd Ritb aateyile

anti bodi es were detected usin .rabbit apti 2Q FITC antibody fall owed by a
or oxi dase | EICHBATAPABbA ARER MR B (hrreEeed e DgredisB o o

pat hol ogij st @pek QHuRtried ¥eSve! ah Uk BRE BF SERY PoRdbRGot ﬁ’x'e'ﬁ?%a?ﬁio‘.ﬁ‘%&f%teﬁle
(equivocal), 1+ (weak), 2+ (noderate), 3+ (stxong), 4+ (intense), Neg.

(negative). iTest wtions Hibamréferrahpethods bepropardesroms tvagnum dtyeueg ast fieereng

of dendritic,cells and.s cr.ophages, in.all tissues.exam ned.

speci f zc st afhﬁlﬂgg(?wgﬂgﬁg‘g&\} W:Olﬁt‘? ydles, of thig ng}ﬁeeméli?ﬁffinw U3 ARY B%Ac}lt))(.mafhese
dat a denonst geired idyaddiit Yromn a PeRecUsDNakriR M lidpariyoBiohkhBiebfls to dendritic
cells in human tissues, as well as macrophages in human tissues albeit to a

| esser extent. ThEosaghiregimens pgiadistyd tp pravidetheontmye) desireg esspenserie.ghe
spl een apg pﬁl@&%@ﬁtﬁcqresﬁo%lsé)s o 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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t he bone marrow may represent binding to imuature dendritic cells. Human
anti body 30 B 11 did not cross-react with other cell types or tissues in

t he sanplwe oigsisgd, further denonstrating the specificity mfT/t$viasanti body
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The B 11 ScFv was constructed bY linking the VL (SEQ ID NO 1 and 2) and VH
10 (SEQ | D Nmestprefgerbly fraprahont! ger rnhiopbeshAtPEant. ant i body B 11 as shown

in Figureg 9 EGF gﬂ”ﬁ I t the

bi ndi ng o the Sc thﬁé(?mee%ﬂe%q@gﬁgﬁ‘gﬂgh%ﬁé@%gant| Ies. Dendxitic
cel I s were i admibétretonalst n&mdeaﬁeﬁvari‘esrtampenmomaml gl pasthe Hoamasdreghrayef or e

i ncubation wi.th anti-EFG.F] TC probe, for hour at. 4C. The sanples ﬂere
anal yzed us;A%Png DS eptiang, Sui cqfﬁérsraéé‘{ﬁ knovgy ingthe apt s appipirigte. Dosage
deronstr at edgdhat, e dpidat o?‘ﬁﬁﬂsd%frﬁ&%%m@ﬁat@ﬁ%oﬁ%@ﬁ%bﬂ@@#thﬁ%{/é?ﬁ@b{ B 11
bound to human dendritic cells. Accordingly, the ScFv can be used as a
vacci ne or awchudeipawdeast Epriys, bintineniki pagtes.rezeaBuslotions.cgebs selutions, pahegemdor

tBO)illnt Or 23 ﬁﬁz‘ ve{i thlg(%ctlle% (I)OE‘{lIg]Cgllln E(ny bnguxed)und FRHTE U0 Imshvlvjlnﬁin ant i body

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,



The reactivity of F(ab')2 fragnents of human nonocl onal antibody Bl 1 with
dendritic cells fromhuman tissues was evaluated by flow cytonetry. These
experi menye oads®sal so desi gned to eval uate whet her the Fc mowtswansof human
antibody B 11 is 25 sigiuficantly involved in the binding of B 11 to
dendritic cells. F(ab')2 fragnments were paepared by digestion of purified
B11l mAb with pepsin under standard conditions. The Flab' )2 fragnents were
purified by 1Bfr9[5é%it6'néal ua\qgréc}éﬁﬁ %tan;,éuspgﬁ[fch@ﬁlﬁrlﬁﬁ%art&ﬁ a?rﬁﬁb&%ﬁ’l@f'y
Dendritic cells, prepared fres rom human nonocyt és by cu ture rn GW CSF
and | L-4, weyubatankndidtiettaspindl, epidiral @dtmﬂm@b;nainnjlécmdmalﬁmﬁtsndnody flagrrents
for 1 hour at 4C. _The ceI W th anti

d .bef hat
oG an ) Be o AR ot SRl e o SRR at B MY b ATBIDER £ o

-

anal ysi s usi jpgh&pRarfmdtsrirbi @ﬂﬁ%dsﬂﬁinrs %Fﬁﬁtln@é?ﬂo%dlﬂ&b%%té QiHanBl Bolyfs shown

in Figure 10, the results of the FACS analysis denonstrated that whol e
human nondcl Ghel asagiwebddpT(EYlelle@}KPOFIP@b’Cﬂ)YEHermm thé lie)1andowitablet o

dendritic ce hS|mIa i n t he Fc ortlo

the whol o ey h HRtrSi Y asB i QB Sibias Bt b trRdnistBhid Pt e 8 a8l ng
of B 11 to dghdrdlédte. BﬁipblsﬂuluﬁyE&@B@h@nﬁalﬁhﬁrfmy@m\pa@tuyqne ode BBLbathy get
Antigen |. Immunoprecipitation of the human nonocl onal antibody B 11-target

anti gen fronmaenalsi uch ag dgcithim By thavaintasaees ofiibe reaniredparyicls size indhe wseaf t o
I nununopr eci tigen fromdendritic cells.
Briefly, cel(ﬁgée%lg Eﬁégg%&gﬁe% Fgg&%@?l S were prepred and incubated with

monocl onab anti bovuesB cbhpositiofs nﬁphupeom@mtddgxhvahgguanhs pedatvatved Guetting
Ant i body-antigen 20 conpl exes were captured with anti-hunman |gG agarose,

and separ at e?E°BIp; %slsrfwnga?@ﬁwsm dispgsingegents r Bysyentaan of prasenehef

corr espondi f 0 was
vl dont T amlr oo BaEng G He ST boft by RBRRAKOR bRIUIE <SplaC R by0e
preparati onsmolfusi@armdf vatipes agibhctesisland sntibmgalragents for krarnpler pandtbcsanpl e.

A di ly, t t ydi h that h

ronoct onal A PBBARE BIeAL gt SFa R ek i TEEY B REdeaentls I POute |
W th an qsprﬁmoﬁﬁ:tz%eﬂﬁl ffeHla8kuyes, 3B8iuRf chl@fik kh PRS0 RS cARFsHERE. BY
SDS- PACGE. N-term nal sequenci n?t of the human nonocl onal anti body B 11

target ant | geddltlon prolonged absorption of the injectable pharmaceutical form may be brought

about by the inclusion of agents which delay absorption such as aluminum monostearate
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 t0 99.5% (more preferably, 0.1 to 90%) of
active ingredient in combination with a pharmaceutically acceptable carrier.

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



30 fromdendritic cells WO 01/85798 -72 PCT/US(11/1511.4 Fol | owi ng

i rnmunopreci pitation as descri bed above, the B 11 target antigen was

subj ect edwb@1¥ste8r m nal ami no aci d sequenci ng to detern~i ncthosmliegy Wt h
known proteins. Cell |ysates were prepared fromdendritic cells and al |l owed
to incubate with 5 nonocl onal anti body B.3d-at 4C. Anti body-antigen

conpl exes were captured with anti human |1 gG agarose, and separated by SDS
pol yacryl am genigedd, 8k el dsRRNONE afhid S iHREBE, Mhe fullTof LnidRralb, erd AP SE €1 r ed
to nitrocellul'ose and the band correspondi'ng to the nonocl onal anti body B
11 target aradmjsistratien,éheaielof ocrétionef theparticquamongeudd beipgemploygd, thhe

PRSI o T CTER M R e e R Rt KRR B
aci d resi dUeﬁitHEhetﬁb?tiéﬂlﬂ%nﬂfb%itito%ghiﬁ}?%%dﬁhé&gé, gég%eig’m,t écﬂﬂﬁio‘h?é’%ﬁhﬁd

protein sequence honol ogy w't uman macrophage mannose receptor, as

.follows: 15 Ippik@sd prxEDERal ISFOrY of thop8)enBbéing sreaied cand liERapbls WDKKV SEQ

| D NO: 6) Macrqophage. mannose receptor A conputer search of the human protein
dat abase di dmﬁg?mig’glgﬁfﬁsy any other proteins as having significant honol ogy

to B 11 antigen. A@hbiclan ot vetéiinBein BdvitghyorddRAEEKIN i€ tHRelr canyelilelciemene
cl eared of non-specifically binding proteins by overnight incubation with

anti - nouse | Yoreessrige therfizchive ameantefihepharpascudisalcomnositiphdequiedc Fear ed

super nat ant V. . ' ' ' ' 1.9G
- agar ose pr e%@@@gﬁ%g&cﬁgﬁ g:é%{]% ﬁ&gﬁ?‘%‘gg‘é@xg{a 1&9‘%%18(‘; tgggr oggli}}vé\ig?%h/gs hed with
PBS and hoi | metemionfenisidyel inghé phathiagelichf @impdsitioalat Yevelslewagbandat mwaairsdun

out and the supernatant was ] oaded onto,a gel. Antibody B 11 .

i munopr eci pitAdEdo QSHPYR thedegiredthprapyticetioct andsgradundlyldpereassithe dosagepptilnas
bl otten ont arfﬁrgp . AN t] :

m crosequengtlh%g.@{%e t%fd%g}eggﬁ %e%ﬁgég&ll?gﬁ%iﬁﬁga@égh%tdﬁ géfomtp hgﬁ%{]gf; (e)nal
anti body B lihvemiopewill3fk that amemtoé tealoathotihd whalhl ie thenlgwestatoss effsdigaemce:

LLDTR QFLIY LEDTK DA (SEQ.I D NO:.7). Jhi.s sequence aqgai n, matched t hat of
the hunan o@POPITE RRIGSE <Co SR RRaSHbe R AP oy ARG 585 vi ¢
100% i densi t facRYedesdIbAIABMVeaH if pr¥errdBh el AMminRFatich PlinkdeeBLAST al gori thm
at the National Center for Biotechnol ogy WO f 11/ 85798 -73 PCT/ USOL/ 1511- 4

| nf or mat i on NEBMgpqudar ttaperitoneals erotsbcyiinrons.Prefexably adneinisteted proximgl dathe
that the tar S8 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



nol ecul e on dendritic cells recognized by human nonocl onal antibody B 11 is
t he macr ophage mannose receptor. 5 I11. B 11 inhibits FITC dextran uptake
by dendriwpmigeioks The fol |l owi ng experinent was desi gned trcesin/inhiet her
anti body B 11 bl ocks the mannose receptor and thus can be used, for
exanple, to prevent or inhibit interactiog of pathogens with the mannose
receptor (e.g., cellular infection). Dendritic cells were incubated with

FI TC- Dex.r arkohfiihudirit deIRy, Q) KPhtediNg. 3013000 66 ORIAlisdINERtn biiffrR! ardE L
HuMAb (25 ~g/ml) for m nutes at the tenperatures indicated in Figure 11.
Dex-tran noldetivbrysystem havovgumuiti-beanshes compargnents; anddd SaPatzaidNdy,478ndi6; t i ¢

Ils th h t he. F. Salluste. et. al. J .Exp. 1995,
$85: 389- 400} WhiER AP RBGH FrSFR e bt A ek He repfposiEnerth
anal ysi's (i .18 refdréit@! Q3HBNGEHel SHoB MhplatitsOdelivs, FeRes, bhdmeahles askBhaIo USi NY

a FACScal i bur 15 instrunent). The percent of FITG dextran uptake was set at
.100% at 3YC thazt shilegtindl® arths shown in Figure 11, antibody B 11 bl ocked the

upt ake of FITC dextran. by 61..5% ungder these ndi,tions.. These.results
SCggest “that humelt SFOREATRREREN 6 dymes Terscy e-flgiey ERF bERie fon
interaction @ fopataedanenWrt prégee AFRTHGISE in ROEPFOI exadihlEXBEBbEd-Brahe birviet ¥
of Human Anti-Dendritic Cell Antibodies Internalization of human nonocl onal

anti body B 1(BBR) exelvdes miany bighly hydrophitic exmpennds o TRl apswreibatdle haepesisy B 11

is internali ' I.hdi di?%gr' [ I %‘\m y flow
cytometry. D@%“F‘%%:%?%%%@g‘égﬁ e f(i;ftgkngéegﬁgbg% rrpegfcé))g[hc gggfogel I's as
d ?s cri belqjo abmaml plel Iti)ue gp@ﬂgf&s}lz\lmog mettads of ﬁﬂn\\ixﬁatr:]ﬂurlag &@bmlrrimsu, B, €91 J:JeSItRaat}ntm n

of nonocl onal _antibo - a r.. our to all ow maxi mum surface
bi ndi ng of tﬁéZ%m;iSb%?&yé %@%é&ééﬁ {fﬁe HBPYMSR G Y YT Qe RLHELE

ant i body, anﬂp&heml{aﬁ%@;&éct%R&?&sh%ﬁedvla{& @uaﬁ%eiwgﬁo@gm{ (IR chifun@k | ow

for antibody internalization. The sa es were then washed with cold PBS to
stop the reawtgetad, drigtbléverndsdace gwM. W. Rartedtte PBIRO) gH ln. SPhapmsitali 29:68300

01185798 74_. PCT/ USOL/ 1511~. f. b d ti.body f |
D eor T oot T E e g Tt dac e i o e Citkee Bl Bl nats oLi B
Control gsl | BowRt £.) MBAGAIQ WN@ahadt i, {(1od8) BiodBh. Bphss ReanChrkaph. at 4C

to represent mnial internalization, or washed only with 0.1 % PBA, pH 7 to

represent nmakiH38)cmtibadics (P .GhBilossern asah (1995TEE o8 GaM; M. @neisisbal
vl ot ot A ' 1 AR IR b

(nmean fluore uorescence i ntensity o
aci d washed &G1.qo93)0im.)) AlmEan 128310845 digfecet spcansiftwhic mRBc@nprasithd 4C
control - nean f|luorescence intensity of acid vvashfetﬂe_AfC contr

I
formulations of the inventions, as well as components o invente mo?ec)ules; p120
20  (Schreier et al. (1994) J. Biol. Chem. 269:9090); see also K. Keinanen; M.L. Laukkanen

(1994) FEBS Lett. 346:123; J.J. Killion; L.J. Fidler (1994) Inimunomethods 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



10 The results, shown in Figure 7, denonstrate that human nonocl onal
antibody B 11 is efficiently internalized after binding to dendritic cells.
Thi s unexwealigdyogr operty of human anti-dendritic cell nonagatosdiziantsi body B
11 indicates that the antibody can be used to deliver agents, such as
antigens and toxins, intracellularly to demdritic cells. 15 I1. Bl11l-FITC
Internalization by Dendri ti c Cells Mcroscopic visualization was al so used
to confirm tmvoraaeﬁvgo lhafed A AAfthd1ZhGHel Q,Létaw eahawwf@ﬁi day in
dendritic cells. Itic cells were generated cu bat i ng nonocyt es

w th GV CSF z(rﬁ@eri!@remgitaﬁ@n antion immmo(lﬁﬂiutaj;ibm )Aluambéwe}yotluaﬂdopemof a

dit f nbi B11-FITC (1 f th
presence of SRR BBGVAUBHR DY P ARTRHS TS OF e sopne et t mpdThock |
non- speci fi cinypikelamechdlAGHPR} 8chdatic %Zl%csucﬁod’étlﬁ & v byPasiB/sQlebddbel AR, ON

ice during the entire procedure. After and 60 m nutés at” 370C, dendritic
.cells wer p*mﬂd@l@“@lrtoﬂhﬁesla}idd pagiitierngrwint mleaﬁmbOd@DbntL @%Eax{eunea,llg)effetzﬁve

I nternalization S _exa f.ocal., m cr.,0s Sin

B onad e | a5 gt Eecihentic KB RoR Rl Bl BB oA R Al B o0
f1 uor escenceotiéiwige rheliotS8 sk ?tdmsﬂ@ frs?ﬂi;pﬁ)nisﬁoﬂﬁﬂfdﬁtﬁﬂmfy@ﬁﬁz[s t.t O

phot odet ectors (522/35 nmdichroic for FITC fluorescence axed 605/ 32 nm

di chroi c f orampgher EG@@é@mc?eytlerane@mllp|e§fﬁctm@moumt e gsranepiiv eonprind c2ai ss,

| Th f 2.1
e a8 rdi3Eded InPRRLANGR) 89 A PUBrod 45, a0, of 2
that wer 0 apﬁﬁrﬁmmblﬁinﬁeslaghmslﬁ‘aﬁMhogdﬁ&ﬁﬁﬁ%&ﬁrﬁTgbﬂeCinﬁ'@@ esliney skifléh et ed

fromthe slices throu h the center of the cells after_ sectioni r&g the entire
cel | . WO 02t oyl focdoteymung such ampurisdapedon suchdasipisagdee suRieet SBSl?& mAb

vas rapidiy ﬂl@fs@mg% L S IR GEhBeALA iy B ) e ridre BRABAE

receptor, again suggesting dy can e |C|ent deliver
or toxins i ntenmsitiopen rputesatimngstegiohsele@odsi st ent wit h t he FACS data, the

internalization evident wthi.n 15..m nutes, near| | ete. wi.t hin
one hour . o111 " Ehn LGSR Pyt e TR e AR o B sl e EBaRsToBlt owi ng
t ar get ed 13nt §gRBraBR byvSiihgd T adHABNIVALL R @@ Hah BRAY iBtddc biffgeder to
det erni i ne whet her human nonocl onal antibddy B 11 can be used to 10 enhance

the processi sjinaselupersdinanal.inotyod{fonaxan@astiiserelepwpyiene ghyspl, end tiged

cheri cal or oRSIMhHRRNEEtyL AR mETE 4R hERIe Tubduips Bl e PR Bl B e
adherent nongaiedies, faraixhiphs bdese bf ERting bedkeas 1¥ditHin, Hyemexeamde & réduaded
cells were cul tured in Tefl on containers., Dendritic cells 15 were harvested

and repl at edParhclogizadn therfase of disprsign andby use gfoorfaciantss lp manygases.ithis
20 preferable to include isotonic agents, for example, sugars, potyalcohols such as manitol

or sorbitol, and sodium chloride in the composition. Long-term absorption of the
injectable compositions can be brought about 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.



macr ophage serumfree nediumwi th 10%fetal calf serum Monocl onal antibody
B 11 conjugated to tetanus toxoid or tetanus toxoid al one was added at
vari ous cwpareRkfegti ons to the dendritic cells. Autol ogous pEt/asIas114
t oxoi d-specifc T cells generated by incubation of nononuclear cells with
tetanus toxoid followed by 1L-2 were addesgto each well 20 containing
dendritic cells at 50,000 cells per well. Cells were cultured together for
7 days at 37C an i Vi 1S -1 hased
2ssay accor ding otiRata, (e HOfINIURE nobabinDla Rl HEb R A1 REE
The abi lity drexivhduceindesubjdct,iecg. crhihe, totregpgoetant al Hingsdseranasty dfet anus
t oxoi d-specif.ic T | ynphogytes s coppareq .after. exposing .cells to tetanus
oxold o arfisety Bonsed Horkm dRtese RS i HeSded P PR i %8 Rehowed
that conj uganlih dBhAIUTHE el hoAitndOfEhaldNb! HE Rfehibh bl ads Lo
significantly nore efticient antigen presentation as neasure y antigen
-speci fic ¥ certebrptes) ¢.£.e nanuoals ahd nemotanenalespel asmon-hwBkh Phyawdisheepyaogused
as the readout fﬁr T cell,proli fer.f;\ti on follow ng | oading of dendritic
cells with &iPhs ‘CEe‘}S@l@Bﬁ’j‘%’éal‘teBH%eﬁ% 30 tetanus toxoid (TT) or with
tetanus toxoid m pedhaMiddlaferifoRbhDhubiAAGRNbOHES S ERRhHRl)therfSE A0
addi tional control, a blocking anti body to Fc~yRI'I (CD32), mAb IV-3, was
added to sorusedit vizo tromeati prievient oh diagnase-avericongfideadstic eclbioediatadrne dahdritier
this Fc V\le-lr%fa?e%l?? a-e756 PCT/ USOL/ 1511. 1 receptor contributed to enhanced
antigen pr 0cEsE] ng and” Br ésentation by B 11-TT. The follow ng day, cells
were conppned wi tih d‘neeéﬁiﬂoydimém}gpdfemﬂmhm%hmm irehldesitetndneiatiBitchaving

ays.

t oxoi d-specific T-cells for 4 days. Cells were co-incubated with

3H Thynadi nedeagdritiy eelimedinged orea dendsific gall-relatnd disaengnt op exapplpibemstiogds end
intothe T ¢ - j t ' rl.qent . .t

results (Fi gﬁﬂg%i%ﬁﬁyn%%ﬁ%g?g@e?ﬁﬁn %Bnr?jgglaa tlﬁ\r%egkj gts ‘gﬁg@ ‘%’1@%} %lt(géﬁ?iunﬁbdel
antigen todagﬁﬂude@dt&nf, or hifhmf '1ﬁitc@xﬂiisc|)td¢’fpé.lg.,?fdﬁéoe&@rma@gtg'rigehbwﬁ&&eﬂf tation
as neasured by antjigen-specific T cell proliferatiaon, i,tion of excess
anounts of rHEBVANEIITHREREHSHVEY @?ﬁopﬁa&“éﬁvl_rlylr@r%qm?%a%ﬂé}hé@énaﬁP?IGen _

pr esent aj § OnaRipisfinde, TG ARsy8Rhe an OGS ) ok db SUAP ka9 befiitBrohd - TT Wi th
FcyRII is 10 not required fof this activity. "Overall, the results of these
studi es, shdwathentFiguthedhugearmtiidendiindeaistod thehavem®ntincludrheomdtoidwer

anmount s of ant.i bod 1-conj.ugat.ed tetanus toxoid are. required to achieve
the Tevel of mhriig fruliehd s gPh eGP ek B BV RO ahn 1

addi tion, thgd@bsn dite@seagp@cerpthethateld, Reltbdyatitcie, atd SR distase] Fke 8
was 2-fold greater when 15 tetanus toxoid was targeted to dendritic cells

wi th ant i boogxampiel 2 s¥bigst sufferiae deovb s evteimmuitediserdermey jerelis Srempighibition
conj ugat g¢l t g JUHARA. ERNQEHAN 'pré%h{a%‘c'}ﬁ‘%f?% éutl)arﬁ%gnt hat the antibody
and pre ea no

targeted antigen IS processe sen reefficiently than
non-target ed antiQther examaplenof diseasedthnicead banteagdnisipahe hunad asteldndritic

responses. 20 Exappl.e 5 aracteri zatjon of Human_ Monocl opal Anii body E21
Agai nst DencrelleE R OF e HsrEen F‘%f?uc{ﬁéiagﬁﬁla‘&ﬁﬁl‘*(}%ﬁ’%m& SRR ﬁb%eﬁeezl
antigen Dendriti CT&ggglaﬂt@%&§nmere prepared fromcul tured human dendritic
cells. 25 Briefly, ' |l's were washed and resuspended in Triton

X-100 cont ai ni ng Oysrirscanyfytars there UG beThe considerable amptwdmensiatibe effisichonded
onto a 4;15% SDS-.pol.yacryl.am de gel. and then the protein.were transferred
Lo ni i1 oder | S oY 60 brrer AR ruty SR gh i gy QRS

anti - human | g 3lakalehHignddbsRrRakes € PRIAREha penvibalaititdeng sloBEnRBETaaRI sh

per oxi dase.

of satisfactory agents for inducing immune-tolerance in the recipient to the transplanted
allograft or organ. When allogeneic cells or organs are transplanted into a host (i.e., the
donor and donee are different individual from the same species), the host immune

30 system is 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



30 The results of this experinment denonstrated that the human nonocl onal
anti body E21 antigen has an approxi mate nol ecul ar wei ght of 36-40

ki | odal t ow®.01/85W® 01/ 8S798 -77_ PCT/US(11/1511~ 11. Bi ndi necwishinern

anti body E21 to human dernial and epidernmal hiunan dendritic cells As shown
in figure 1, human nonocl onal Ab E21 boungspreferentially to dendritic
cells. This experinent was designed to test the reactivity of human

anti body 5 LLal | . W RN L " .
nnunohi ot coepf Uit o oRRA B IR BRI & SELICaqlrocoll medinied
human ski n wdloanSgan-imddced inmbdeli€spohtesan thd ddneb thayébycpret eming sackdcadBtfegh ed

usi ng rabbit anti-FlTC he i mmunohi stochem stry

be. Th | t f
.anal ysi s dendRU¢Pging pﬁﬁ{: 8ﬁ%ﬁﬁﬂ°€8£§ggﬁaﬂéﬁ§“§£ﬁs$88&%g% th both dermal

dendritic cell s/ ngefPNRaussioddisepeder nzal dendritic cells (Langerhan
cells) in human sk sectTons. 11> Binding of human anti body E21 to

-macaque dé&ndriti cAgelatesl UBkdonthi tisdragentin kgsy)s ofitie praséntgyyentioh gis meddatings
can provide relevant 15 infornation,regardi JSe clip a l.cation of
anti bodi es. 1 GoBG rEwahsy REO Boienrrgenioet Serse VERDITORTIEH et oo
Accordingly, ?&élﬁiaq?lﬁfcﬁﬁi ARask it lo¥c1b WhEABAMNBMBEICAN? todpéteRQdts Fé1 W th
dendritic cells from cynonol gus nonkey was eval uated by flow cytonetry .

Cynonol gus nisanstayredgoneradlogereieregipidnat bithisrsiwatiem did danor's éhingnegdontpe@Eut CSF
20 and IL-4 treatne nd tested f.or E21 bindi y flow.cvtongtry. The
dendritic cerds Mgy atark Bifhed Btk e Plal oo d OB sk, b B o
bef ore i noubftquent wrgdis &l naf beEBstioyed Hirlkg e @bersé of GV HDUThallisésse The
sanpl es were anal yzed usjing a FACScal i bur jnstrunment. 25 Conclusion The
for egoi ng ExBfsmEsanyespepially severe problsahwhen inyRus tissusimbeipg Benspleaied, such as

o o o PSSR SRR P A Db RSPIIEAL a5
human nmacr op&mmﬂhdsdu@ﬁgéﬁh@ andhvetendspliite. The tierapentiadghintd afithe presan 30
gﬁgogln(r)]gﬁl: egﬂlglerlljt%)ocljlyareB u%é:Ld tlosinl?ifbgtltﬁé gcrt]itvgty olf ﬂgsﬁggt?éénzgrgse%{ling %Ql?sr, IelfgI ,%eg rlit%cS ’

15 cells.

In another embodiment, the methods and compositions of the invention can be
used to modulate an immune response in a subject towards an antigen. The human anti-
dendritic cell antibodies of the invention can be used to target an antigen to 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-I 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.



antigen processing and presentation by dendritic cells. WO O1/ 85798 _78_
PCT/ US(11/ 1511~ Human nonocl onal anti body E21 binds to a different antigen
than B 1lw@wiwgmen dendritic cells. The E21 anti body al so prpsser@aats with
dendritic cells derived from cynonol gus nacaques (nonkey), suggesting that
the E21 antigen is conserved in prinmates.and therefore provides a rel evant
ani mal nodel for further devel opnent of the 5 antibody. These results
support the ganGLUsIOY ¢ gget deioc it b2 VA fh ARIORELRR RbBIbd 3RS O 140
present invention, Inclu ragnents, conjugates an |speC| I c-nolecul es
t her eof canoﬂmelnu&lag specaﬁélw fdrheodipager 9hshandfzce efh dendritaf cetidinited to an cel |
rel ated di sorder s. UIV&|§§ES Th se s |IIed in the art wll recog

.or be able t@tlgsﬁewleegﬁw ailing oA dheforw Waﬁ dendritic cell msdiatesinternabization
equi val ent s @ p{f16cu3RONiH16x, SRRORE BEA e, tgha&%s fBé%EHxﬁgoéhdg}ﬁt %ﬁ&?% Bethe

herein. Such equival ents ‘aré i ntended td be enconpassed b | ow ng
-clainms. SWou@ige85798 79 We claim PCT/USUL/I511-t An isol at ed human

nonocl onal anti bo an_antigen bi.ndj.n Z)O.I’tl er.eof

specifically bi nd]gy#‘{?%b‘%ﬁa?‘?“{[ }E‘glaél ALbOdiFoErC %Pﬁf‘i“ﬁ&&‘}s %Srﬂsf’%gh

bi ndi ng port gigR19 thigef KRblRRAs, ANE, LhuniFP el eh etﬂ!‘é@tofrgl‘:lll @i"h Hﬂcﬂéﬁﬁf ph&IenStd CS:
a) a binding affinity constant to a dendritic cell of | east ‘about 10~ M

1; b) the abdemdrlylctc s pdonitdeadriticiestioantibpdies e dntigeh btrtdmgaﬁagmws thereof can

I bi ndi dr h I
donar it ¢ copt SRR & BERRG Fardlh &neRhmly B Fufltaioh oy an

antigen bOndtrﬂQdﬂ&[dﬂ cqra édnewana ve&tawml@m ln%@l‘ékﬂfbl@ quaeﬁ&ﬂ ehdodimg NBuEASUP
consisting of Ig , 1gM gAsec IgD acid

| gE. 15 3. Tﬂ@drl&lé|caﬂéae%ﬁﬁantléﬂdmOééwnmnt@maﬁhexnatmeiyaﬁntsrﬁf:mdjéw aslIndi ng

Claim1, o SHodtt S hotBef B Glimctes hifal 204 B BT Mk 1R0e8

present of tﬁEueebfclmlﬁaaldes arkﬂpadargsmrmtﬁalrblate’ennérthads SOdiRtveth dufe-
anti body of cl |m4 n .antj en bl ndi ng portlon t hereof, which_ binds to
the macr opha@f® ﬁ%aaéledqn@e@ﬁ@ehl igpodies O ADANKEERY wéa%ﬁr%ﬁqu%f&?eef Raem 1,

or an antjisgefsef! 't6‘ fHdige IEﬁéecgf 1Q ki Fc@ﬁons@sf’ag‘%thﬁgﬂfé%@llbé/ g 2a RYRE! c‘iﬁr@n’(i’@fo%ﬁ‘al

includes a B cell obta froma transgeni ¢ non-humah ani mal having a
genone corrprp&thmna human heavy chain transgene and a human |i ght

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 i» vifro. 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.



chain transgene fused to an immortalized cell. 7. The isolated human
anti body of claim1, or an antigen binding portion thereof, 30 produced by
a hybri dowe agkegt ed from the group consisting of A3, A5, PEBuséA4114A33,
B9, B11, B33, B47, C8, Cl0, C20, (C28, C29, C30, C35, E1, E8, E10, E18, EZ20,
E21 and E24. V1' O 01/8S798 - 80 PCT/US{11/1511.4 8. An isolated human
nonocl onal anti body, or antigen-binding portion thereof, which nediates
cytolysis of dendgitic cells in tpe E‘rlestebnﬁe of human effcﬁ tor.cells. 5 9.
The isol ated hi undif CRAASHRRS & 8¢ FUPAR ATUBGAICSMUHSPHARC AR BFA i rt i on
thereof, whififletiesidPak @vedtidrEshve bilMdosal LeilikSinthefapH 8 Riakh&sisceT defidiiic
human effector cells at an |C50 of 1 a 10-7 Mor less irz vitro. 10. An
.i sol at ed huregh-meshiged endendiiiici asdyplategrdiseasdsg &er pkamplaghp brmpomonpdendf , 10
whi ch i nhi bi . ndeitic. cel.ls. 11, isolated h n anti hody
of ol at m 10, WBPSUIR b REUTPEORG ok BshEis molbis? p be el ¥ RUERR. Gt
-inhi biting gnewbloreh vikenehd ériBoeeflife llo@ihg KibRgdal Actiitldd: 1 dserizd £SS i ts
vitro. 15 12, A hybridoma conprising a B cell obtained froma transgenic
non- human arflepetitihesll; g medipie phagosrpis PEeyiglysisiel adendriticesl)indhmprasancan gene
and a |ight ' [ fus t [ -Jl.zed,.ce Fei;n_the
hybri doma prhg]g%(&:l%sffegggz 952? % xﬂ’%ﬁgthng r{;\Dt(})]fo a dr’??}gllﬁ{ﬁc rs}%lhg%})%%nﬁm%hzt%flggcfy t hat
speci fi cal | ydehdritikscdll) odd enthigdtiag agggdnsto adldnddtic déIk hybri doma of claim 12,
wherei n the hunan rmnoclﬁnal,ant I body has one or more of the follow ng
characteri stics: Mythads phatministening{he gompesitions(ego MmeesaHbedies. cel | of at
| east aboyt ABfsMckic M Bilecl biofokuled) ARGOMERich HERdbbhifusal! SuRtHRS ©)
t he abil ?ty to 1iSIBr\lélﬁi f)cit grloélﬁcﬂfl?dorl toun§ | at e cyttl) ysi s J(S)V:‘Vl:lél (Slen ri tulﬂébcel I
in the preseahsazesidof themnleetifes osal witledependaon theagn aad tweight ofi thefsubjbatiand 1he
p.g/mM or less.i~z vit~~a. 14. The hybridoma of claj.m 13, which iggpsel.ected
From t he. or gL drug pRrdL JRheamoleRgcy g pe SABalod A6 aithgyciiges. Puchiga S PRI, g
C10, C20, C2®RnRR. a546scribddin BbldeBBerg30.NE14 al K168 1R ceR. and3524360, VO
(11/8S798 _g~_ PCT/'US01/1511-1

and in EP 0365 997. The compositions (e.g., human antibodies, multispecific and

15 bispecific molecules) of the invention can also be coupled to immunomodulatory agents.
Target-specific effector cells, e.g., effector cells linked to compositions (e.g..

human antibodies, multispecific and bispecific molecules) of the invention can also be
used as 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 can 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.



15. A transgeni ¢ non-human ani mal whi ch expresses a human nonocl onal

anti body that specifically binds to dendritic cells, wherein the transgenic
non- humanwanjirgateshas a genonme conpri sing a human heavy chaper/is@nsgane and
a human |ight chain transgene. 16. A nethod of producing a human nonocl onal
anti body that specifically binds to dendtktic cells, conprising: inmunizing
a transgeni c non-human ani mal having a genone conprising a human heavy

chai n transgene | ). S;
uch that  ant! bod Seagy Wit Al fi Aol PARE A SR Wbt R cplibe o
cell's of thepaforned in anguhetibnngith biheBecleliquees\ibt fenmveal aftargeedd|cslld. oF dror m
imortal, hybridom cge t.hat secrete human nonocl onal gntl bodi es, specific

I
for dendri ti Xl anti-tendyitip pelpibierapy Using i eAraPAsTRISi(¢ gn fumpn prtEROdicsne
first bindi ng,8RE&IfE &hd Yis é&ﬁém%léi‘ﬁl&giéftthé nﬁ)%hﬂlén %Etﬂo&f?é%ﬁ%@ll@émﬂfiﬂr{ﬁth
specificity for an Fc receptor. : bi specific nolecule of claiml
-wherein the ﬁcsercwmqmﬁmns@ambﬁus@nnléommctmn witlh oingmotiBerapy ecept or. 20 19

Site whi ch | SRIRTHASPRUBERE T fr BN GRS oot S By

receptor. 20Additi6RATRO SbinbRiAtieR MRuBbiErapd nia?qieaiseal td iR tx%’ Hfsﬁh& R¢totoxic
anti body or antigenbinding portion thereof of claiml1, and

phar maceut i ceffdcjorqopulations wvead.rforexanmte, dendriticetso Sor emmni@rapmdsndtgma

nbi f I d h bi .ndi
Co oL o P88 TRkG: Loehete R P CESRR R B0 EFTrRbTA,
anti gen- hondigt® op® Alr@@téﬂﬁeﬁgﬁ bmdnggsagteﬁtsa distinct epitope on a dendritic

cell. 30 22. A net i bi tlg{%lgrovwh of a dendritic cell, conprising
contacting a dendki aroghez embogjrpent gt ealbsdangated it Arcaxample. bwmmbody, or

an antigen bj : : ﬁ@ﬂ r eo

that specifi %:Ig :"ggﬁi nﬁgysasp %élﬁ‘g%?d‘f l|nt§gcgl ce ?’fegyg%%gﬁthteﬁgfm%l g %‘P%\%t %&ﬁ% t he
dendritic cebdnjurfctibn lwith inedundBodulatontthadpyfe. g. Nituaumtinoydtadny & ehhaficeaan
dendritic cell, risi ngalcontactln a5 dendrjtic an isol ated

human nmonocl B"HHP“ P8 FE2iBS afATasheqRf tBT%?H?‘HbFeBoﬁC g‘ﬂ#”l“ﬁ&&é@lrget?
speci fi cakl yifaty 39 Sah 9? g?ﬁg{d H'vﬁt}f:&hélsfoléd[?? Bﬂﬁnﬂu&ﬁﬁ&ﬁﬁy chh"%@ c?ﬁofdﬁ@%x@ﬁtn@&f[ ,

such that cytolySis o endritic c occurs. nmet hod of treating
or preventi ngz.@lrderfdlohs,i’H\IE@,I(EMHQSF,a(ﬁéESFdiIEéase corrprl sing 10
or an

BNt gen bi nding. OB RS PR PeRHE BT B 1S B 14 ¢ cel I s
Id n an anount pRbhlattdevritie ctll eatvitds, PEe¥eidentgi6ccdsing ahd bfesetthtionBivall @dto
| Sease.

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 antibodies, multispecific and bispecific
molecules) of the invention which have complement binding sites, such as portions from
IgG1, -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 also be administered together with complement.



25. The nethod of claim 24, wherein the human nonocl onal antibody is
conjugated 15 to a binding specificity for a Fc receptor. 26. The nethod of
cl ai m 24, wohi/s€io§ t he human nonocl onal anti body is conjugat@duse/ 1814
cytotoxin. 20 2.7. The nethod of claim 24, wherein the human nonocl onal
antibody is conjugated to an i mmunonodul aggry conpound. 28. The met hod of
claim 24, wherein the disease is an autoi mmune di sease. 25 29. The net hod
of cl aim 24, ae - o ' | met hod
For “dot ect | Tt T RE SARRESEANR fhPphiok e UombaRholl R Smg iimdt |
contacting tdwbedunfmlmultiapmbiﬁn oobispeoificsaotptdes ad deram how rmmp}emen‘c | Theat

anti body, or an antigen ndij nquFortlo t hereof which s&ecn;)lcally binds to

cdendritic cefoPostipgsar V&B‘ﬁ& s g that thecomplegnent &t lopye %?rPrB’FmthctBnpl ex
bet ween t he rigt

bet ueen L e, BOLBAinBhod Al Ay aeCePlispadt B ST Wil (@M, |
-wherein asdi dntlboélne;enul@apﬂce&c tndms[mclfmnnd:iecwlemf thbénsatiph end:thﬁrpamphtntemt bhe

cont rol sanple IS e the presence of a dendritic cell in the
sanpl e. S&ﬂl‘%ﬁfﬁ‘ﬁ §18H11§78r8f15?pa§?}%ri sing a nucl eoti de sequence encodi ng

a vari abl e and S BOARSEMbIIRAERSE, tRE sttt laeaye'acﬁﬁdoﬁaughteaehaevlﬂﬁmpégeﬁt fhdfran
nonocl onal anti body, or an antlgen bi nd| ng portion thereof, that

speci fi cal | ympdulates.teg denhangasi lmtebllt:’s imigiyae mlhatheb'andtomcﬂmﬁxmesann ogen

bi ndi ng port f s, Qne e of he f characteristics:
o5 b e noreilie AFFEO ont2h e, FRER bbb rlna Pt AR RIR SN o
M1, 10.b) tmfemdlcytqklﬁe@ fopsdinteafoi@iitg trdatmert With the rhilléisgtlifici hlebdle
internalize after binding to dendritic cells; orqa%) the ability to activate

dendritic cdbgly eOEsraezlocyste@et%cstlmattnsrfg@mtﬁy )egr@m@ewt@-dn%@r@l@mm tic

ant i body. - or MESEERERRbS GRS heRsb AR E B BT B e 1 o

dendritic cefiNEa)wherein the antibody or antigen binding portion thereof is
operably linked to an antigen, such that the antigen is targeted to the
dendritic cell. 2bhexeomposiimsderahumappnidodiesnpuitipagific and bispecific

15 molecules) of the invention can also be used to target, for example, dendritic cells, e.g.,

for labeling such cells. For such use, the binding agent can be linked to a molecule that
can be detected. Thus, the invention provides methods for localizing ex vivo or in vitro
dendritic cells. The detectable label can be, e.g., a radioisotope, 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 (i) administering to a subject a composition (e.g., a multi- or bispecific



a) at |east one binding specificity for a conponent on the surface of a
dendritic cell; and b) at |east one antigen |linked to said binding

speci fi civwgp 018579¢herei n sai d conponent nedi ates internali zgty/0818k119ai d

nol ecul ar conpl ex when bound by said binding specificity. 34. The nvol ecul ar
conpl ex of claim 33, wherein one or nore.¢f.said binding specificities
conpri ses an antibody selected fromthe group consisting of A3, A5, A23, 30

A24, A33, B " : : E .

£10 E18. EZB” By ofihe é’}‘%,%g‘ﬁ? %nﬁtﬁ?‘gﬂgnn‘qﬁ?ﬁ%‘?ﬁg“#‘ %%ﬁgetf able niatker (i)
Ol/ 85798 - 84xpaSihy8icldublectiola hedts fol etectivigesaid dateatabiphmxkearfto tlendify Bs
wherein said anti. e% i .segﬁfted fromthe group consisting of a tunor
.antigen, a rfoBIORPEICHERNGEH!S: & viral antigen, and an autoantigen. 5 36.
The nol ecul ar CO_r'Rls_%Xwi@ﬁin%@écBbégf theMe/eRtifn & 1920kt the E&ﬁﬁﬂsﬁ?&ﬂs}(e.g.
linked to said binding specificity. 37. The nolecul ar conplex of clain33,
-wher ei n sai deman apgibodissy multishéaianandbispesfs molesules) dithelinvgntipemidf i city. 10

38. A nethod_for _inducin hangi an .i.rr>snune r onse agai nst an

antigen i n AnSUistioBEtor Barms pe EIGH S FrabiAlen She AFRRGHIF-GHR. Sth 25

nol ecul ar coflieNe oSetipleRht, bl 6nd FITHAR ad8RPRAASINPAEIDbdRR bHthd Mved8n i N
sai d subject is enhanced or induced, wherein said nol ecul ar conpl ex

conpri ses: 1@ ga)a humareantibodp babing dicagplapeantdry artivity which biwtso e apitang anhe

surface of a,depdritic.cell ;. an | east., one antigen linked to said
bi ndi ng specqefllgf:lﬁf f/:;clllsv\gléﬁ%cltEr(’%?]&@gg%ﬁg%tnh%@sat es internalization of

sai d nol goul ar conpl ex when bound by said binding specificity. 20 39. The
met hod of claim 38 wherein the i Mmmune response conprises anti bodi es t hat
bind to the anti gbhe Presentirengan koiyrtbsr ilngragdle thedaleyingteramplepiihich

response conpiifeS, hﬁﬁ% L ggﬁﬁ nent of an
WMHC-1 or NHE@PP coﬁ%?ggbkﬁfgg$ﬁg%%%? 0 %?T%?gfﬁgg%gﬁﬁkgggﬁﬁ t epantigen i's
sel ect ed fr aeferdreegrpatmtc anspuiisingl wtent applivatonceitdd throngheut this apploatdn al

antigen, and a viral_anthgqn. go 42? A.nmet hod for imunizing a subject,
conpri si ng aARFXPSELY INPTRBER BeSipeferaiteef f ect i ve anount of a nol ecul ar
conpl ex g@npri si ng: WO 1)1/85718 -85




PCT/ USf1 1/ 1511-1 a) at |east one binding specificity for a conponent on the
surface of a dendritic cell; and b) at |east one antigen linked to said

bi ndi ng sweaiifssmigt y, wherein said conponent nedi ates i nterral/ugatison of
sai d nol ecul ar conpl ex when 5 bound by said binding specificity. 43. A

bi specific nolecule conprising at |east oge-first binding specificity for
dendritic cells and a second binding specificity for an antigen on a target
cell. 10 44.1The Gikepstel IaMiBfce! @9 Rh) CorhbdeuliiiRof kchiold efifingCe!
is selected fromthe group consisting of a tunor cell, a mcrobia

pat hogen, a antibody efipredefinedspecificiy. NadwedS6: 494549%An i sol at ed hunman

nonocl onal anti body, or antigen binding portion thereof, which activates
.dendritic cells. 15 46. The isol ated human anti body of claim45, or an
antigen binding pgrt.i LARL. i ' ( j | ;
dendritic cgzl |'s. pg% ETHr}lé | soIq—g{Zg%Mﬂt’JEnﬁlsgﬂﬁﬁg%gyg?h%?gfén(ﬁlﬁg??}?gﬁma&%u%nﬁtli gen
- bi ndi ng pbr téhimeritgromséhuddn whiilddy niyaturead % 68A$46xpr essi on of

i mmunonodul atory receptors on the surface of dendritic cells. 48. The

i sol ated human anti body of claim45, or an antigen binding portion thereof,
wher ei n the 3.mmunpOdshaat DEx F.HCERLRT, MNeubsie Vel ah® Wihhe (D(13189) consi st i ng
of: CD80 2S (B7.1 ), CD86 (B7.2), CD40, and CD54 (I CAM. 49. A nethod for
targeting a kenlacingthe ehapplementariyedetermanipg regiorf: inla vmiangnabednviih tinse of enal
anti body, or_an apt] [FaTel portion thereof, that specifically binds to
dendritic cépggsetgltat'%ggégr%“‘%égegc')f a cell, such that the cell is targeted 30
to a dendopitic cell. 50. A nethod for targeting a cell to a dendritic cell
conpri si ng: WO 01/8S798 - 86 PCT/US111/1511.1 transfecting a cell with a
nucl ei ¢ aci d*nol edd-Marksshrig 2A nBrmassrsbemypizptiomtipmen pntibpdiesfremt i gen

bi ndi ng por ty,¢ e L bnds,tadepdritic cells, such

t hat the celycgg?%pggaggss dﬁ?zﬁtﬁ%?’?g’g%é ?'?lr/lhgr?qglhf?%eﬁlbl ndi ng fragnent then
eof on the surface of the cell, thereby targeting the cell to a dendritic

cell. 51. An_isol d human cl gnal anti ,_or al ti.gen bi ndi ng
portion t her¥of , _ ﬁé@@ﬁ%ﬁ% _ 4y?\BP_ﬁ‘EP§SRCSHDEg%HP?Dt?@%E&IgF ?,%mtrﬁié’eanti body
conpri si g acomiprishild four ldincChakie ABNIRGdIRENATE 9686 L B )SgsHIgsEe shown in,
SEQ I D NO: 2 and a vari abl e heavy chain having the anino acid sequence shown
in SEQIDI~T0:4. 10

6. G.Gafie, 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.

20



52. An isol ated human nonocl onal anti body, or an antigen binding portion
thereof, that binds to and bl ocks the human nannose receptor on dendritic
cell's. 53yoA1REidgod of preventing binding of a pathogen todhesiiigng
mannose receptor 15 on dendritic cells conprising contacting the anti body
or antigen binding portion thereof of clagm52 with dendritic cells in an
anount sufficient to prevent binding of the pathogen to the cells. 54. The
met hod of claim 53, wherein the pathoggaNiprgsirus or a bacterium 20 5 5.
An i sol ated human nonocl onal anti body, or an anti gen binding portion

t hereof, that speC| fically binds to an antigen having a nol ecul ar wei ght of

bet ween 36- as ne ed, by GE op hu | .dendritic cells, human
.epidermal d lfi eﬁf‘%‘{ uctigy of mn gfolné‘?g‘é‘?'i%\‘)g’&s%rgém Stynonol gus
macaques. 25 Dendritic Cells
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. 10 dendritic cells were subcloned and expanded for purification. Monoclonal antibodies

were isolated from supernatants of hybridoma cultures grown in spinner flasks in a
humidified incubator containing 5% CO2. Antibodies were purified by chromatography
on a Protein A-agarose column according to the manufacturer’s specifications (Pierce,
Rockford IL).

15 The purified human antibodies were then tested for reactivity with dendritic
cells and cell lines representing various other hematopoetic cell types using flow
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 L.540

cells and THP-1 cells. These data demonstrate that human monoclonal antibodies B11,
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Dendritic cells were prepared from adherent mononuclear cells as described

10 above. The cells were harvested and incubated with varying concentrations of the
monoclonal antibodies B11, C20, E21 or an isotype control at 4°C. Antibody binding
was detected with a FITC-labeled goat anti-human IgG(Fc) probe, and cell associated
fluorescence was determined using a FACScalibur instrument with CellQuest software.

Each monoclonal antibody demonstrated dose-dependent binding to dendritic

15 cells as compared to an isotype matched control IgG antibody, as shown in Figure 2.
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.
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dYNC 10 10 (human IgG-FITC) at 4°C. The cell associated fluorescence was determined by analysis
10 using a FACScalibur instrument with CellQuest software.
The results are shown in Figure 3 and demonstrate that human monoclonal
antibody B11 binds to dendritic cells differentiated from CD34+ stem cells in a dose
dependent manner. Therefore, the B11 target antigen is expressed on dendritic cells that

are derived from monocytes and from progenitor stem cells.

15
IV.  Binding of human antibody B11 to macrophages and dendritic cells
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 ug/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,
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THP-1 cells, a monocyte-like cell line derived from a human monocytic leukemia,

before and after the cells had been induced to differentiate towards a dendritic cell
phenotype.

10 Briefly, THP-1 cells were grown in standard culture media or in media
supplemented with GM-CSF and IL-4. The cells were incubated with 10 pg/ml of
monoclonal antibody B11-FITC or an isotype control antibody (human IgG-FITC) at
4°C. The cell associated fluorescence was determined by analysis using a FACScalibur
instrument with CellQuest software. The results are shown in Figure 5.

15 These data demonstrate that, under normal growth conditions, THP-1 cells do
not 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.

VL 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
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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 IgG
to block Fc-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.
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Breast: Dermal/subcutaneous/interstitial dendritic cells 3-4+,

all other elements negative.

“ Spleen: Interstitial dendritic 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.

(13

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

negative.

£19

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.

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

elements negative.

[13

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

negative.

(13

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

negative.

[13

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

negative.

[13

Small intestine: Interstitial dendritic cells 3-4+, Lamina propria

dendritic cells/macrophages 2-3+, Peyers patch dendritic

cells/macrophages 2-3+, other elements negative.
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y(c}f a smgle chain Fv fragment of human monoclonal antibody B11
with dendritic cells from human tissues was evaluated by flow cytometry.

The B11 ScFv was constructed by linking the Vi (SEQ ID NO:1 and 2) and Vy
(SEQ 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
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.

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 B11 is
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
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L. Immunoprecipitation of the human monoclonal antibody B11-target antigen

from dendritic cells

15

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

Briefly, cell lysates from dendritic 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.

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

30 from dendritic cells
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10 Midwest Analytical, Inc. (St. Louis, MO).

Sequencing of the N-terminal 15 amino acid residues of the monoclonal antibody
B11 target antigen revealed protein sequence homology with the human macrophage

mannose receptor, as follows:

15 DDXXQFLIXXEDXKR (SEQ ID NO:5) B11 antigen
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
with 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
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was designed to test whether antibody B11 blocks the
mannose receptor and thus can be used, for example, to prevent or inhibit interaction of
pathogens with the mannose receptor (e.g., cellular infection).
Dendritic cells were incubated with FITC-Dextran (500 pg/ml) and either
10 isotype control human IgG or B11 HuMAD (25 pg/ml) for 30 minutes at the
temperatures indicated in Figure 11. Dextran molecules are known to be specifically
internalized by dendritic cells through the mannose receptor (F. Sallusto et. al. J. Exp.
Med. 1995, 185:389-400). Labelled (FITC)-dextran uptake was determined by FACS
analysis (i.e., fluorescence intensity of the dendritic cells samples using a FACScalibur
15 instrument). The percent of FITC-dextran uptake was set at 100% at 37°C and 0% at
4°C.
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
Example 4  Activity of Human Anti-Dendritic Cell Antibodies
L 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
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10
The results, shown in Figure 7, demonstrate that human monoclonal antibody
B11 is efficiently internalized after binding to dendritic cells. This unexpected property
of human anti-dendritic cell monoclonal antibody B11 indicates that the antibody can be
used to deliver agents, such as antigens and toxins, intracellularly to dendritic cells.
15

IL. B11-FITC Internalization by Dendritic Cells

Microscopic visualization was 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 ug) in the presence of human IgG (600 pg) and anti-
CD32 mAb IV.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
370C, 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 Ku/Ar laser and two photodetectors (522/35 nm
dichroic for FITC fluorescence and 605/32 nm dichroic for PE fluorescence). A 63X
Plan-APO 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 um thick. Representative images were

selected from the slices through the center of the cells after sectioning the entire cell.
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delivery with human monoclonal antibody B11

In order to determine whether human monoclonal antibody B11 can be used to

10 enhance the processing and presentation of antigens by dendritic cells, the antibody was
conjugated to the tetanus toxoid (TT) antigen using the chemical cross-linking reagent
SMCC.

Dendritic cells were prepared from adherent mononuclear cells as described
above, with the exception that cells were cultured in Teflon containers. Dendritic cells

15  were harvested and replated in 96 well microtiter plates at 5000 cells per well in
macrophage serum-free medium with 10% fetal calf serum. 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 Fc
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during the final day. The amount of *H incorporated into the T cells was assayed.

5 As with the previous experiment, the results (Figure 12) demonstrated 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.
Addition of excess amounts of mAb IV.3 did not significantly alter the enhanced antigen
presentation by B11-TT conjugate, showing that interaction of B11-TT with FcyRII is

10 notrequired for this activity.

Overall, the results of these studies, shown in Figures 8 and 12, indicate that 10
to 100-fold lower amounts of antibody B11-conjugated tetanus toxoid are required to
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.

Example5 Characterization of Human Monoclonal Antibody E21 Against
Dendritic Cells

L Molecular weight analysis of human antibody E21 antigen

Dendritic cell lysates were prepared from cultured human dendritic cells.

25  Briefly, 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/ml 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

E2] antigen has an approximate molecular weight of 36-40 kilodaltons.



10zs9! 10% & ()-710%& () - 1FdEbC
10y10%g& ()-!10%& ()-@! 10%& ()-S10%g& ()- 10%g& ()-1!10%g& ()-J_dEbC
10" 9! 10%g&o(mrsh79s 10%@9& () - 10%& () - &#10%& () -! 10%9& () - #HOY@Si11isr8 (qdEDC
10f, 10%& ()- * 10%& ()-f)10%& ()-'!10%& ()-, &G 10%& () - $g

10%g&' () - g+xmb@ 10! } LM 10%##& ()- @ 10g 10g7 -
10g710%g&' () L6#10%& ()-/!10%& ()-3.nt O%g&' ()-V aBnb@ 10! f M 109%& ()
109%& () - 11083 Mg §fhjd91§f aﬁilb A ép%gh ' o)
109%&' () - fs' 10%&' -
10! ° @9! 109&elly - f $! 109&’ () - f #! 100& () fsl

IR & 10% LT dE

}_8,/;&\ 8#10%0 (/ G)& 53,&&%@%%@%}1}3}@1% r%gnq_cgb }gl (Ajb FS’%l bound preferentially to

10% & () - 2y’ ceh@fifc calisd W&gﬁkﬂ%@ﬁ was desx%ned to test the reactivity of human antibody
10! SI 10% & (é Y'L10%& ()-sf10%& ()-L10%& ()- 10 10
.10y @109 ( )Edsndeaaab denoal dmw&c cslls momam(qmstq@mﬁst@ analys0oa &rdzen
10%& ()-y 1 cyz&' gn(()i)))dEbC 10! 10%& ()-#10%& ()-GlO%& ()- @
10%& ()-F 1 E‘%E "10% &' ()-)<***+e++dEbC

10! S) 1'10% & () f H10%@fsdcliodeS Bt (skinbewd R Weindd with FILOER 1 (or FIEC PG & () - +,
e, .dEbC 10! f 710% & ()-9610%& ()-/_ 10%& ()-

nt 10% & () -coatrebaaddetected gsipgrgbpit anti-FITC pobe 10! f ¥

1008 ()-F" 10%& ( X %\?l{s“gbd‘%ednm&l{lgtocﬁe%s&}p fnalysis demonstrate that human

10zs9L10% &' () -1 0
10  antibody E21 reacts with both dermal dendritic cells/macrophages and epidermal

dendritic cells (Langerhan cells) in human skin sections.

I Binding of human antibody E21 to macaque dendritic cells

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 IL-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.
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6. The isolated human antibody of claim 1, or an antigen binding portion thereof,
25 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.

7. The isolated human antibody of claim 1, or an antigen binding portion thereof,

30 produced by a hybridoma selected from the group consisting of A3, A5, A23, A24, A33,
B9, B11, B33, B47, C8, C10, C20, C28, C29, C30, C35, E1, E8, E10, E18, E20, E21
and E24.
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8. An isolated human monoclonal antibody, or antigen-binding portion thereof,

which mediates cytolysis of dendritic cells in the presence of human effector cells.

5 0. The isolated human antibody of claim 8, or an antigen binding portion thereof,

which is capable of mediating cytolysis of dendritic cells by human effector cells at an

IC50 of 1 x 10-7 M or less in vitro.

10.  Anisolated human monoclonal antibody, or antigen-binding portion thereof,

10  which inhibits growth of dendritic cells.

11.  The isolated human antibody of claim 10, or an antigen binding portion thereof,
which is capable of inhibiting growth of dendritic cells at an IC5 of 1 x 10-7 M or less
in vitro.
15
12. 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 a
human monoclonal antibody that specifically binds to dendritic cells.
20
13.  The hybridoma of claim 12, wherein the human monoclonal antibody has one or
more of the following characteristics:
a) a binding affinity constant to a dendritic cell of at least about 107 M-1;
b) the ability to opsonize a dendritic cell; or
25 c) the ability to inhibit growth or to mediate cytolysis of a dendritic cell in the

presence of human effector cells at a concentration of about 10 pg/ml or less in vitro.

14.  The hybridoma of claim 13, which is selected from the group consisting of A3,
A5, A23, A24, A33, B9, B11, B33, B47, C8, C10, C20, C28, C29, C30, C35, El, ES,
30 EI10, E18, E20, E21 and E24.
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isolating B cells of the animal; and
fusing the B cells with myeloma cells to form immortal, hybridoma cells that

secrete human monoclonal antibodies specific for dendritic cells.

17. A bispecific molecule comprising at least one first binding specificity for

15 dendritic cells and a second binding specificity for an Fc receptor.

18.  The bispecific molecule of claim 17, wherein the Fc receptor is a human FcyRI

or a human Fca receptor.

20 19.  The bispecific molecule of claim 17, which binds to the Fc receptor at a site

which is distinct from the immunoglobulin binding site of the receptor.

20. A composition comprising an isolated human monoclonal antibody or antigen-
binding portion thereof of claim 1, and a pharmaceutically acceptable carrier.

25
21. A composition comprising a combination of two or more isolated human
antibodies or antigen-binding portions thereof according to claim 1, wherein each of said
antibodies or antigen-binding portions thereof binds to a distinct epitope on a dendritic
cell.

30
22. A method of inhibiting growth of a dendritic cell, comprising contacting a

dendritic cell with an isolated human monoclonal antibody, or an antigen binding
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30. A method for detecting the presence of a dendritic cell in a sample 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, under
30 conditions that allow for formation of a complex between the antibody or portion thereof
and the dendritic cell; and

detecting the formation of a complex,
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. A molecular complex comprising:

a) at least one binding specificity for a component on the surface of
a dendritic cell; and
b) at least one antigen linked to said binding specificity,

25  wherein said component mediates internalization of said molecular complex when

bound by said binding specificity.

34.  The molecular complex of claim 33, wherein one or more of said binding
specificities comprises an antibody selected from the group consisting of A3, A5, A23,

30 A24,A33,B9,Bl1, B33, B47, C8, C10, C20, C28, C29, C30, C35, El, E8, E10, E18,
E20, E21 and E24, and antigen binding fragments thereof.
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b) at least one antigen linked to said binding specificity,
wherein said component mediates internalization of said molecular complex when

bound by said binding specificity.

39.  The method of claim 38 wherein the immune response comprises antibodies that

bind to the antigen.

40.  The method of claim 38, wherein the immune response comprises T cells that

25  bind to the antigen as a component of an MHC-I or MHC-II complex.

41. The method of claim 38, wherein the antigen is selected from the group

consisting of: a tumor cell antigen, a microbial antigen, and a viral antigen.

30 42. A method for immunizing a subject, comprising administering to the subject an

effective amount of a molecular complex comprising:
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a) at least one binding specificity for a component on the surface of a
dendritic cell; and

b) at least one antigen linked to said binding specificity,
wherein said component mediates internalization of said molecular complex when

bound by said binding specificity.

43. A bispecific molecule comprising at least one first binding specificity for

dendritic cells and a second binding specificity for an antigen on a target cell.

44.  The bispecific molecule of claim 43, wherein the target cell is selected from the

group consisting of a tumor cell, a microbial pathogen, a virus and a virus-infected cell.

45. An isolated human monoclonal antibody, or antigen binding portion thereof,

which activates dendritic cells.

46. The isolated human antibody of claim 45, or an antigen binding portion thereof,

which induces cytokine release by dendritic cells.

47. The isolated human antibody of claim 45, or an antigen binding portion thereof,
which modulates the expression of immunomodulatory receptors on the surface of

dendritic cells.

48. The isolated human antibody of claim 45, or an antigen binding portion thereof,
wherein the immunomodulatory receptor is selected from the group consisting of: CD80
(B7.1), CD86 (B7.2), CD40. and CD54 (ICAM).

49. A method for targeting a cell to a dendritic cell comprising:
linking a human monoclonal antibody, or an antigen binding portion thereof, that
specifically binds to dendritic cells to the surface of a cell, such that the cell is targeted

to a dendritic cell.

50. A method for targeting a cell to a dendritic cell comprising:
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transfecting a cell with a nucleic acid molecule encoding a human monoclonal
antibody, or an antigen binding portion thereof, that specifically binds to dendritic cells,
such that the cell expresses the antibody, or an antigen binding fragment thereof on the

surface of the cell, thereby targeting the cell to a dendritic cell.

51.  Anisolated human monoclonal antibody, or an antigen binding portion thereof,
that specifically binds to dendritic cells, the antibody comprising a variable light chain
having the amino acid sequence shown in SEQ ID NO:2 and a variable heavy chain

having the amino acid sequence shown in SEQ ID NO:4.

52.  Anisolated human monoclonal antibody, or an antigen binding portion thereof,

that binds to and blocks the human mannose receptor on dendritic cells.

53. A method of preventing binding of a pathogen to the human mannose receptor
on dendritic cells comprising contacting the antibody or antigen binding portion thereof
of claim 52 with dendritic cells in an amount sufficient to prevent binding of the

pathogen to the cells.

54. The method of claim 53, wherein the pathogen is a virus or a bacterium.

55.  Anisolated human monoclonal antibody, or an antigen binding portion thereof,
that specifically binds to an antigen having a molecular weight of between 36-40 kD as
measured by PAGE on human dermal dendritic cells, human epidermal dendritic cells,

and dendritic cells derived from cynomolgus macaques.



