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DENDRI TI C CELLS Background of the Invention Dendritic cells are (spAy§ 2§ zed
cell s of wasiommene systemwith the unique 5 capacity fordmisor/adeg
primary and secondary T and B | ynphocyte responses. Characterized as

prof essional antigen presenting cells (APECs), dendritic cells express MIC
and costinul atory nol ecul es essential in primng naive T |ynphocytes. This
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as their potential for 10 exploitation in inmmunotherapy of various diseases.
Recent advaflgRsrddhddt!the fhviatish dendrltlc cells has greatly increased our
under st andi e of cells. There are several type of
dendritic cell san#atlcaﬂts%{%ﬂqwﬁwéﬁ@l&@hqmmqw%agm thecHiEqUsn i n

{1 ssues s pleapioy e infiind yieiarind FabudpTUn D bl peuEbat oSt
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be furt he(r]I Mﬂgrm&baﬁnmlato@y ﬁll)olédﬁ}ﬂﬁleﬁseﬁifﬁﬂdﬁ thrﬁnglﬂélbis'l‘lydﬁphdibytﬁsﬂhlfs | ynphoi d
origin an ear t ve ecific i, et.l, mat ur i {9 T

| ynmphocyt eé’m&%e @Pﬁ&ﬁ%&@& ‘iegl tgﬁn%‘f(é"%\‘ ﬁf’g\ug%t ﬁ?aﬁi%dg A have

speci al i zedntersBGnftigicpassible rla baaimmurgentisedjesmy etedl ad théinpatgsialiori ved

dendri t4 (p &j ﬁtﬂﬂ‘ﬁqmﬁgm]ﬁ}ﬁ{e}d fa‘fa.](%ué@%lg bl ood, spleen and | ynph nodes.

The haI el ara e-derive ndritic cells (including
Langer hans cel Il’sWCI&raQVWES orulyRmg @f dandritigeslls has greatlysincieased aypt ake, and
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nol ecul es

however, vdalepdiitiggelle dan bafyuthes S%r%@aﬂantoabltbymm dgndlafmectslbewhlfch@rﬁt of dendritic
S oo YRR s gl e )
agents to | 17331 Fﬁ%ﬂ‘l’ﬁe edfhifsasg o G‘YF]@FFLP“‘@SCPW ‘?588%1 ease
anti gens. mmm irsthe ekih and 3Y @etlbiddineggrdaived dehdhited celisfeuringi neered to
mar oo Aha peREale PR EHIENE SBRERBA DR, of rrune i sorders. 35 U 4 AUG
2006 -2 Accord |"J?kglh9.llmdémdxf imyietoid dinkagepderived dersirtigicels Gigelnding langathios of
great ther apRYlakCihe following: 1) capacity for antigen uptake, and processing for presentation,
2) capacity for selective migration in tissues, and 3) capacity for direct stimulation of T
lymphocytes (both naive and primed). '
25 Despite the recent advances in characterization of dendritic cells, very little is
known regarding dendritic cell 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
could also be engineered to deliver toxins to eliminate potent APCs (e.g., dendritic cells)
in bone marrow and organ transplantations or other autoimmune disorders.
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and di agnostic value. Summary of the Invention The present invention

provi des isol ated human nonocl onal anti bodies which bind to anhméﬁm
presenting cells (APCs), particularly human dendritic cells, Q@
vacci ne conjugates, bispecific nolecules, imunotoxins and therapeutic
conposi tions containing such antibodies. Accordingly, the antibodi es and
conpositions of the invention can be~ 2used in a variety of dendritic
cell-targeted therapies, for exanple to enhance antigen presentation or to
treat APC—nedlated di seases. I n certai.n enbodi nent t he hupan anti bodi es
are charact er P£&Jd Wmﬁw“&mf%.swl %1%%@8% e of gregidl§raPeulind by t hei r
abi lity tand diafestic danelritic cell growth and/or function by targeting

nol ecul es or cells with defined functions (e.g., a tunor cell, a bacterium
a virus, an effector cell) to dendritic cells. Accordingly, the human
monoc| onaunymanvief thelnventieme i nventi on can be used as diagnostic or

therapeutic aggepsdnt mv\éht\{&l Bdldbﬂ"lsé/lhtteﬂQumh@n@hbﬁbna@ﬁﬁ@éﬁd‘f@%tﬁeh bihg human

anti bodies are c aracter articul nov epi topes (e.g.,
ecent or & iscuBna e coL ARt tledi b en B, ahve foarBehgt °; ne
present iconvegitesobispartiicudelcbwlng immonatokianaid thamphoddycoRpbsitiosoroptairangig  t he

heavy a”@m%h' agu'% %ﬁ@ccﬁgﬂsﬁ‘@%3:9%%@%&%?919@&@3&%&&tﬁﬁ%vkﬁ% iM% ve and 2,

respect|veﬁy uman macr age mannose receptor (also
ref err ed upgst in Héﬂ@?tﬁ of dendsitigeall prrgeted télﬁtapgérfvy ewamleh@ eahangs pRidganmat e
nDIecuIa@nmaugnm(Qﬁoﬁgﬁ,%m@aﬁﬂmaﬂaﬁgaeg by SDS- PAGE and conpr|5|ng t he am no
aci d sequence shown i

7. Anpt eC|f|c ntib of the
present i nventl %?%%f%ﬁﬁﬁﬁ%ﬂ%ﬁ? i “ﬁﬁ%?ﬁﬁﬁ? ﬁ%ﬂ@%ﬁ? Wﬁh@ﬁ "% the human
dendri t i dimlalg to d2ddrawmtdes and by theg abiitya ppaftect dendstic nel gnou/itlaandfm ght of 36-40
kD as me R S vention

FSHHiGH ngargaﬁg n‘eb%ulés%‘%a‘s%t}m’ém@d At 9%%% g%gmB{]&&Q | gGa, | gM

enconpass vari o I sot ypes such

| gAl, | gRecteqiymaievirus) yrsf %zm celfjgto degdsitic ey, ACCPHB%‘M fb@@an gG | (e.g., 1gG
I K) and nicglwl:lbﬁa;ltam@cﬁhesﬂmeamm@dlc@ﬂab@@dadbedn‘agﬂ.dsut engieRipet- Gents@n | gG or
g4 antlbod % can include only an antigen-binding portion (e.g., a Fab,
F(ab' )2, "BY %BF "0"Pngl e chain Fv fragment). In one enbodi ment, the human
anti bodi es ar éwteczmnlﬂmdantnthmhtalmnmntmbb@ﬂlme tharanterizeé by bimdod toent , t he

human  anbiped ﬁ&eﬁé;ﬁt EOQYE, qgce‘ﬂ)’or@ ﬁy&ﬁ&ﬂm]lg‘hl:&hexh ?ieugg%é it B cell

obtained froma _transgeni c non-hurfan ani nal q eni ¢, nouse,
havi ng a BUPRIYRS O& BIFRIPSENgYention indtlewaRy nmaflﬁn% raaHMr%l lmpalsmgnan li ght
chai n tramsiga affdlsghﬂ chidin @aMinol AAel@dncZetosalih SEQ 1B MOS 3G462, WO 03/ 040169
PCTI US02/ 360&1 o WhP% ndcgng‘e hhumam aarnt bb%dl es OQJ l_et h |(leerr1éti on | ncl ude
those pr oaRcaychy VhisbiicEdndls inma mestoppagengnioss rsceplos (R et o7 " Az3,
B9, B 11 he®83as ‘Byman 681 a@ige®’’) having an approximate molecular welght of 180 kD as

measured by SDS-PAGE and comprising the amino acid sequence shown in SEQ ID

NO:7. Another specific antibody of the present invention is human monoclonal antibody

E21 which binds to the human dendritic cell E21 antigen having an approximate

molecular weight of 36-40 kD as measured by SDS-PAGE.

[solated human antibodies of the invention encompass various antibody isotypes,

such as IgG1, 1gG2, 1gG3, 1gG4, 1gM, IgAl, [gA2, IgAsec, IgD, and IgE. Typically,

they include IgGl (e.g., [gGlx} and IgM isotypes. The antibodies can be full-length

(e.g., an IgG1 or 1gG4 antibody) or can include only an antigen-binding portion (e.g., &

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

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.



c20, (28, (C29, (C30, C35, El, E8, EIO E18, E20, E21, E24, 10F7, 28-
25- 14, 17-6,19-2 and 19-4: 5 I n anot her enbodi nent, hurran ant |Udoﬁﬁfe@nﬁ)f t he

present iwyBkAky are characterized by specific bi nd| ng tpertkEBAsdendritic
cells and one or nore of the follow ng properties: a) the ability to bind

to the mannose receptor present on humanzdendritic cells wth a binding

equi l i brium associ ation constant (Ka) of at |east about 107 10 M1 ; b) the
ability to opsog) ze hunan dendritic cells; ¢) the ability to be internalized
after binding t i@gﬁé}ﬁp‘flb@mﬁt&e inyieationsinchue thase pradpcsdb¥h| ock bi ndi ng

to the manhgbadsmaeeiaredan hbsias Asleasirali, QXEZI(?ABS BQ,EBHQB@BdBmgIGa 0199| ated

bi nai ng. eadiatr be Pt o o Ho AR, eey BB 8, 1002k f P " 1

pr ef er abl y 136 uf-21481 \W-4.nmore preferably, about 109 Nr |, and nore prefer abI y

about 1G10 to 1 ah@] ) e Q@g tj.on provides

nucl ei c aC| d m)ﬁ'%cu es enco I%nt,bﬁnﬁ‘r?g@jb%d%e% gfee%reé g‘femggﬁlf%edﬁgbl ‘ndi ng

portions, @haxtan'@nz@d/@hmegqﬁc i ughan dendeitinstlipand ongop s phthevect or s

whi ch i ncl Yool gﬁﬁgénl;&dy encodi ng nucl eic acids of ihe invention, and
ct

ovent on, R {55 B e 0 FASHTRATR AR M,

cul turing these chﬂswlthalmﬁdmg Bqt;dhbnﬁﬁ@tshﬁiat@ﬂ[@ﬁﬁitanﬂ(ﬁa) offat deaki aboupt@vi des
i sol ated. B-cell z\/[flr oma transgenic 5 non-human aninmal, e.g., a transgenic
nouse, i ch arecapabl e of expressing various isotypes (e.g., 19gG I10A

and/or 1gM of human yyeRoglieg he |sd(l)#gtgjé§§18 Cg*lFégastflcal |y bind to

dendritic cells. Preférably, s arée obtained froma
transgeni c non- hunarc)dmactdﬁtytebgmtemahzdrﬁ@ehmdmgmmmamdendnﬁmﬂbmd

I mmuni zed with a purified or enriched preparation of dendritic cells.
Preferably, the tranghdh abiliyrio blovkbindingtd the 3gnposy. recepterartsgemi ¢ nouse,
has a genopRen&@idddiR! Ng a human heavy chain transgene and a human |ight
chai n transgene. The, i sol ated B-cells are then [mortalized to provide .a

source e.g., aARFerdipglieisolated fuman aptiberiieueithe iventipniveisally biwddar i ti c
cell's. Accaesdinmgd gellstwith zpblﬁ&ﬁgtequﬂibﬁﬁi:d &Bodlhtich hOMhIIES: %f BMEaEslt dbsta 10apabl e

dendri 1o o0 1BUEHbIURERE 1878 Bl Bise %e%fﬁ% pplhaeRy e
obt ai ned frabﬂutaltoraﬂmslglénk/fcrm‘dngfman animal, e.g., a transgenic nouse, having

a genome conpri %Qﬂomemgme angﬂ% Egéngfbvﬁgh fMifmoldRhdS 64 Y;

PCUUS02/ 36036 -4- trans t charn transgene, sed to an
i nmor t 40 z agtibedies, owﬁ@lgeprbari@a%m@on& ccealm&l& TEFRMPINGREd with a

purified orxpREsichoetidrsadcpintRide the anﬁbody-encodmg 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

) 25 non-human animal, e.g., a transgenic mouse, which are capable of expressing various
isotypes (e.g., I1gG, IgA and/or IgM) of human monoclonal antibodies that specifically
bind to dendritic cells. Preferably, the isolated B cells are obtained from a transgenic
non-human animal, e.g., a transgenic mouse, which has been immunized with a purified
or enriched preparation of dendritic cells. Preferably, the transgenic non-human animal,

30 e.g.,atransgenic mouse, has a genome comprising a human heavy chain transgene and a
human light chain transgene. The isolated B-cells are then immortalized to provide a
source (e.g., a hybridoma) of human monoclonal antibodies to dendritic cells.

Accordingly, the present invention also provides a hybridoma capable of
producing human monoclonal antibodies that specifically bind to dendritic cells. In one

35 embodiment, the hybridoma includes a B cell obtained from a transgenic non-human
animal, e.g., a transgenic mouse, having a genome comprising a human heavy chain



of dendritic cells to generate anti body-produci ng hybri domas. gawgo[g@ar
hybri domas of the invention include those designated herein a A23,

A24, A33,wBYsnidied, B33, 5 B47, C8, Cl0, C20, C28, C29, C3¥hr/Gs2medds, ES,
E10, E18, E20, E21 E24, 10P7,28-6, 24-3, 25-14,17-6,19-2 and 19-4. In yet
anot her aspect, the invention provides_.giransgenic non-human animal, such
as a transgenic nouse (also referred to herein as a "Hunmab"), which express

human nonocl onal t|b0d| at specifically bind to rit cells. In a
parti cul arra¥se el% A5 HEPRETIe, ﬁ%ﬁﬁi aﬁ?dd Jgﬁ? ransgeni c
lrr_Durs] e hﬁv@ tighsgerde ﬂ@ni!-'hmnjil_tri]) Bfiiad cmgbandm&ﬁﬂemwﬁw piﬂmﬁed ok eARcige pecparatioa human

i ght chai ransge e _tra ni.c ,nan- ani nmun
with a pur‘?ffcfe@gnﬁ? eg.ﬁ ?éﬁéeaatﬁﬁa tPr8ﬂu°18$ ﬂ%ﬁﬁ’ g,a aggiu?agh%cggréarsaogzy, the‘
t r ansgeni cthadoventiominchide iledse designated heretr sty e f, e&23;rﬁaé,eA33,sBQ;BﬂébBé3,of
produci ag teh0lQ g o} 0 ritic

59 gy, esp celo %3(%’7%;(:9% %@%ﬁméﬁgﬁﬁl@aﬁ&%@%ﬁ%% 1657, 981

cells (e.g i naton and

i sotype sv@"c @hfﬁ‘rb“ 1gisﬁat19ﬁem§1/\]9r‘&h| ng may occur by, e.g., classical or

non-cl assi cal Insf&)iﬂﬁh&"ﬂsb&li”tﬂglnvleﬁtlé‘rpﬁfobﬁfes Q%@ﬁﬁemctﬁ&—lﬂhﬁ‘a?leﬂﬁmhlnve”t on
provi des nethods for producin uman nDnocIonaI ant | bodi es whi ch

speci fi cal T4 RS ALENY r(glﬁ‘i’ée fexed to hergin gga "H | ivhich expeesg he net hod

i ncl udes Ilﬁmﬂaﬂhlnbhtb‘tgo@l tufitiRIgR Mha sp wﬁﬁbﬂmﬂhneaw d@Erme célls. I@at;faﬁﬁ:&ﬂﬁnl ch
mouse, ; havi ng i Si a _human, he chain tr ene and a human
" ant " 18nafioh il BRES3 e Soriflnner G Rasrait BobiePam g msondr | 1
cells. B ccainhms(ug ghumatslpdasrmlchalﬁ trapbgeny and athhman hightithain tratsgene. Giieai ned and

human om0l Rt ot fisadn afmcf £ by TR v U5hAEER of Ehiidhl lpgBlich!

anti - dend r@ﬁde@da‘éq: ellsu deaferabhio theomanisgenie n%humgn ahimahee. §. nthefransgenicor
anti gen bigdihsg lsnsa 4819 BEplofEise nulGAe ;Jaﬁypée bf Hﬁ:ﬁbﬂ 8dnBElohAikEBbdi& tanot her

functi gpal E) not her t1de or t anot her

ot 1 bots - e gl .0 X and BN oo BT BB g o

nmol ecul ar xsouypelgatt&nﬁg nisotype owjtoling enay dootr 130 egxaidgkieal aimoardasbiodly or -

anti gen- bl’?g‘é’g n of the invention can be finictionally Iinked (e.g.,

by chem ca U ‘geneti c fusion, noncoval ent associati on or otherw se)
to one or nore ﬁmmgsnssmghﬁi@ present mmomprbv@mneﬂlmg&nﬂrgwmhmmogem C

antigen, tﬂon&%x‘iﬂl %Y&Qﬁsﬂﬂu&?ﬁﬂé&iﬁ&ﬁ y k&dct G ABRAREL 8RN, biLerbddimeRdi at ed
i mmune onses. Han anti-dendritic . cell antlbodlﬁs of the invention

al so c% emqﬁlmrnf GAesIFIRURZINg RFASERNIG RON;RIIMATY - &5 BASEEMKi ¢ dr ugs,
enzymatic ahbyseahavmga genonscompriking 8 tueps ﬁeavy&hduﬂimisgenﬁdrﬂ(alﬂlﬁ&n ligheh as

rugs. U st yisn g i co PR R B P G TEET
conj ugat esspidni¢ Becellshafithe ammiahare dbien ehiaised awhfussbwithimyeloma cells to form
immortal, hybridoma cells that secrete human monoclonal antibodies against dendritic
) 25  cells.
Isolated anti-dendritic cell human monoclonal antibodies of the invention, or
antigen binding portions thereof, can be derivatized or linked to another functional
molecule, e.g., another peptide or protein (e.g., another antibody, antibody fragment, a

tumor ligand or an antigen), forming a molecular conjugate (immunoconjugate). For

30 example, an antibody or antigen-binding portion of the invention can be functionally
linked (e.g., by chemical coupling, genetic fusion, noncovalent association or otherwise)
to one or more antigens, such as a tumor antigen, autoantigen or pathogenic antigen, to
form a vaccine conjugate for enhancing dendritic cell-mediated immune responses.
Human anti-dendritic cell antibodies of the invention also can be linked to other

35 therapeutic agents, such as cytotoxic drugs, enzymatically active toxins, radioisotopes,
and small molecules, such as immunomodulatory (e.g., anti-inflammatory) compounds
and anti-cancer drugs.



human anti-dendritic cell nonoclonal antibody, or a fragnment thereof,
conjugated to a nel anoma-specific antigen or a prostate cancerl §pd6ilflec
anti gen. pflude, for exanple, nolecular conjugate of hurran
antvdend@??’?@ 0|ceII anti bodi es, such 5 as anti body B 11, ? Eﬁgﬁ?&%

Gp 100, Prostate Specific Antigen (PSA_qnd Prostate specific rrenbrane
antigen (PSMA). In a particular enbodi nent described in Exanple 6, the
conjugate is conposed of human antibody B 11 linked (e.g., genetically
fused) to Pnel | Partisulshvassinettonjugatgs oﬁﬂyeugmt;oenww@dh@p qohwposricdfe ¢ aci d
sequence  FRAURadtdSRRE @em&mﬂ;ﬁa HBSE tor b 'mgﬁfehpmeéb% %Hjugatbé &Fa

therapeutlc conp03|t|0ns . contalnln such ecul ar conj u tes
Accor di ngl jpe @ﬁ%@?ﬂ%ﬁ%ﬁmﬂnmpﬂ%ﬁmqeﬁépw%wwm des B%i des a

met hod f or exaigetnhslgcddt RAfUgERE co@plsed o&fhhhlﬁﬁ nideh e ceﬂmlﬁba&iegr@haﬂo ma

e e SR B e P, IO A S e LT ©

i nt er nal i zBmystaps speeifis asemindngpartipen(BSIMAS. Iﬁa@adIchbnembodlmﬁsdesbﬁbﬁi o ot her

TS ey bl B, Byt iR o HNASf FRR0 N iR EE: dlBelY 07
vivo with fuseddeiPmelth ﬁl}mlwthe We:onnlgemanwdedémthe nucleic@oidj segecnec
cont ai ni Nggh RISk é%(entp rﬁi%n%%iﬁbxhﬁ% tﬁ&%ﬁé\mﬁo o@ﬁb?gl ely,

the anti-dendritic eII ant| dy caﬁebbe expressed on the surfdace o
unwant 8 t&‘?ﬁ@fm’éépﬂkmo cylar couipgatecel |'s, such 20 that the cells are

targeted to de nﬁlbbdrdﬁg@e i et ahﬂth‘éi J:dnbocﬂi‘h@hﬂ1 e ;ﬁaééﬁﬂiﬂ%:ﬁﬁon ﬁrbﬁd@é gsent
i nvention ﬁ{ thod for . induci ngmr enhanci ngﬁan | Mmune .r esponse

agai,nst an %ta{gg g an gntigen(p-g- & uc PO S5 en, or a
virdl anti gitigenion a prosttg essbeiated a.atlgemasmerubmj; anmgdnm&a'\anﬂ)pmgen;atwaacci ne

conj ugat e 8&1&1% cE:f‘Y % Lﬁcﬂthﬁtﬁ‘é‘dé{mg cel} ﬂéﬂn&qlfegépr%?es's%%}ﬁ?%n@% gnhance

t he i nume resp mrune responses 1 nc ose
medi at 44 bynuge@@ml@ sutfage tpiotier immune calit fogadnos oz sehansel apympnyae wspewset i ¢ cel |

as a ConpeaRRk ﬂ&fanﬁgedyH@hhs Bhy w&ﬁéve@qmo%cu&g&ﬁr&haﬂwcen &fhel prenti-on
further provides a nefh f or |m"run|2| aswect ééamnlsterln to the

subj ect an"#OrUdE piyg Wt Yﬂ?ﬁmﬁfcogm\gﬁf&ﬂ RYHPgatuchAs 2 foupepts £m . 30
The presenpmel7eGPl00) PSMA lve PSpr apvdesatbeliabper | Alternativk] ynithé argpderidiitic cell

vent i on 0 Y < Bl rers RO ¥ S BR he (RE LS BT R 7 11

anti ged%on rcg&tarcéargetodtcadmgehs A target cell is a cell whose

el m nat | o woulklFaBR i, O oveftioh pro¥ N Eoheth for 2

m crobi al pathogen. or a virus or virus-infected cell. Suitable_target

anti gens i or gehanging RAMEIUDe IeSpPRBse AEANSEALAEER (€8 g @Wmortell o geni ¢

anti gens, gmmh@@ﬂlslalamﬂlgsﬁ, orraeﬁﬁmmg?enﬁﬁ}agsubjd&ﬁaﬂmﬁﬁtuﬁgto&& AUG 2006
WO 03/ 04016 P | US02/ 36036 eclific nole l*t'f 9 the invention
al so incl uﬁ‘é av&%c&lflef (I:O&'gugagt? tng értvequ 1l 1h an amount (:1ent 4] mduce or

) 25 enhance the immune response. Such immune responses include, for example, those
' mediated by T cells that bind to the antigen presented by the dendritic cell as a
component of an MHC-I or MHC-II complex. Accordingly, the invention further
provides a method for immunizing a subject by administering to the subject an effective
amount of a vaccine conjugate as described above.
30 The present invention further provides bispecific and multispecific molecules
comprising at least one buman anti-dendritic cell antibody of the invention (or fragment
thereof) and a second binding specificity for an antigen on a target cell or a pathogen. A
target cell is a cell whose elimination would be beneficial to the host, e.g., a tumor cell,
a microbial pathogen, or a virus or virus-infected cell. Suitable target antigens include,
35 for example, tumor-associated antigens, pathogenic antigens, autoantigens and Fc
receptors (e.g., FcyR or FcaR).



and other nultispecific nolecules. In one enbodinent the nultispecific
nol ecul e includes an anti-enhancenent factor (EF):portion, e.g. DAmUMDBﬁcuI e

whi ch bi Rel§odfofsed surface protein involved in cytotoxicCpagiisyibesss O | N
anot her aspect, the present invention provides conpositions, e.g.,

phar maceutical and di agnostic conpositi.gls, conprising a pharnmaceutically
acceptable carrier and at |east one human nonocl onal anti body of the
i nvention, or an antlgen- bi ndlﬁ portion thereof, which binds to dendritic
cells. In one eMybispaafie malequle mventim alwnigeiude frspesificpicatenific of t he
C\Hrraﬂ gnt :j Mm& rgtﬁlnélﬁcifﬂﬁﬂt ofciids. nlllci&enﬂﬁftd?]métﬁ&hé ﬂﬁm@&lﬁehﬁﬂ&ﬁ&bd ly eﬁ:h IOf

ic i nds | e e Cco royides multiple
t her api es ‘c“ﬁ %‘H"& DB’FBW@W%FE%@}SM%%%MHF "?‘i/ .
Conposi t i onsfacepmicin ihal veslda whiotedic activiysi ti ons, conpri SI ng a conbi nation of
at | east.one h | or a bispecific
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comprising dendritic cells and effector cells). For example, a sample containing

dendritic cells and effector cells can be cultured in vitro, and combined with an antibody
of the invention, or an antigen-binding portion thereof (or a bispecific or multispecific
molecule of the invention). Alternatively, the method can be performed in a subject,

30 e.g,as part of an in vivo (e.g., therapeutic or prophylactic) protocol.

For in vivo methods, the antibody, or antigen-binding portion thereof (or a
bispecific or multispecific molecule of the invention), can be administered to a human
subject suffering from a dendritic celi-mediated disease. These diseases include, for
example, autoimmune disease, inflammatory diséase, and graft versus host disease.

35 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
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Figure 5 sho man nonocl ona ant to THP-
and a vantages of the instant invention be apparent from the followmg detailed

description and claims.

) 25 Brief Description of the Drawings
Figure 1 shows the reactivity of human monoclonal antibodies B11, C20 and
" B21 with dendxitic cells and hematopoietic cell lines U937, CEM, THP-1 and L.540, as
assessed by flow cytometry. Binding was measured by mean fluorescence intensity.
30 _
- Figure 2 shows the dose-dependent binding of human monoclonal antibodies
B11, C20 and E21 to dendritic cells, as assessed by flow cytometry. Binding was
measured by mean fluorescence intensity.

35 Figure 3 shows the dose-dependent reactivity of human monoclonal antibody
| B11 with CD34+ stem cell-derived dendritic cells, as assessed by flow cytometry.
Binding was measured by mean fluorescence intensity.



- induced to differentiate into a dendritic cell phenotype, as assessed by
flow cytometry. Figure 6 shows binding of human mpnocl onal anti ngﬂgﬂél to
macaque q%%?) $J1E9 cells, as assessed by flow cytometry. Bindi ng wa r ed
by nean P8¥%escence intensity. Figure 7 shows the perf&aRySt2/36036
internalization of human nonocl onal antigbody B 11 by dendritic cells over

time at 37C. 15 Figure 8 shows increased antigen presentation via anti body B
| | conpared to antigen alone, as neasured by stinulation of tetanus
toxoi d-specific T cells. Figure 9 shows the Bl | ScFv construct which was

ted by I|inkj . /4 3 d 4
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conpar i soncleene arcrirbages, anasiesseh by flowaltommnt. body B 11 and F(ab' )2

fi-agments of B 11 to dendritic cells, as neasured by FACS analysis. 25
Figure 11 shows _the percent of FITC.dextran internalization bﬁ dendritic;

cel I's. 2F-gure A& sRoOWHe binsding ebhyman menoglenal aptibagyg3il to bnces

anti gen pindaeditediffrenttdte iflo b Aeddritt-defl pehdstyfRs, ad BBeRed byffloanésibmaelyy Bl |
-conjugated tetanus toxoid are required to achieve the sane level of T cell

stimulation as with tetanus toxoid 30 alone. Figure 13 shows the nucl eotide
and cor r espondi Riguae dishowvabindingedhemae smonbclohal antvibodwBll & té mgbdqué VL) and

b asm o APl BREAsbef by B BAGH R Binat ik iulel SR, ° 0P L )
cont ai Alngflueresconer/inBmsity.| i nked to Pnel -17 antigen. 0 4 AU6 2006 WD

03/ 040169 PCT[ US02/ 36036 -9- Figure 15 shows binding of the BI | -Pnel-17
nol ecul ar conjugate to dendritic; _cells, as assessed by flow cytonetry.

Bi ngi ng was det&EMER7 FPOHS GReresnt intemavaRrioned humansmaredionsf antihoy Blde 16
shows bi ndbydendtiticliteliBover tinkdl &¥7°¢. 7 nol ecul ar conjugate to dendritic

cells, as assessed by flow cytonetry. Binding was detected with rabbit
anti-Pnel -17 sera followed by goat anti-rabbit 1gG 10 Detail ed Description
of thelbnvent i ohigiihesd shezseincraasedatiganpesayitibasvia ewdbodyrid | ashypateslded

troat ng aniegy Boccys bkt by AR ERONAT, 008 BEkEBT AL 900 enri ¢ o
cells. Therapies of the invention enploy isolated hunan nonocl onal
anti bodi es, or EBnARDEORs BTl INGLTRQGhRIE whithros¥ cred B 1iking tHeovan epi t ope
present On(ﬁ& 1'[9?\&) raenaa tmlmc? sE'H(SEQ ID NO: 3 and 4) domains of human monoclonal

20 antibody B11.

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

) 25 Figure 11 shows the percent of FITC-dextran internalization by dendritic cells.

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

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

35 Figure 14 shows a map of plasmid MMV4 (SEQ ID NO:8) encoding a fusion
protein (molecular conjugate) containing antibody B11 linked to Pmel-17 antigen.
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of a |ightochyd E’mef‘ﬁ tﬁes,, aphibady Bif 3 deé?’é"i‘eﬁ‘C W&"@P dvo and a
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of one do e i viyded into
regi ons orrEl v Oesﬁ\%/%nrsﬁg%e?yﬁs %nﬂg‘? ﬂ%n' g‘ﬁ%ﬁ%%gmt% af’“”ﬁ{“g aa%fig%eqp ol r egi ons
( CDR) Z5nt hylgpbnmdommahng egcrlnmgnqdlmtal antgbadinse Methods of using the antl odies of

the invention to detect a dendritic cells or a related cell type expressing a dendritic cell

antigen, or to inhibit growth, differentiation and/or activity of a dendritic cell, either in

vitro or in vivo, are also encompassed by the invention.

In order that the present invention may be more readily understood, certain terms
30 are first defined. Additional definitionsare set forth throughout the detailed description.
The term “dendritic cell” as used herein, includes immature and mature dendritic
cells and related myeloid progenitor cells that are capable of differentiating into
dendritic cells, or related antigen presenting cells (e.g., monocytes and macrophages) in
that they express antigens in common with dendritic cells. As used herein, the term
35 “related” includes a cell that is derived from a common progenitor cell or cell lineage.
In a preferred embodiment, binding of an antibody of the invention to a dendritic cell
inhibits the growth of dendritic cells. In another preferred embodiment, binding of an
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nmonoval ent, rd et al.
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agent e.g rotern or pe ch has
two di#fe rl@ﬁ't haﬁumrr@ct@rﬁe momdemg vasipus gplilcof the frmmuge systern m ©r eléactem aells) f or

exanpl e, (3l fie HRPEHM E:bﬁen@@dli @ﬂﬁc@ﬁks@ﬂcﬁﬁlpﬂ&ﬁ&ﬂts?ﬁeﬁ” the surface of an

effector cell. Ln another e qj e of the 10
i nventi on has t%tﬂﬁlf E?tlﬁﬁlr%{‘%ﬂ%m? equngtfhogg%ml TR , or interact
with (a) q:ortutaﬂal,rasmsed hexkin, agfelrs (b dnoor moie fomeans of arm:gﬁbdgcfhht re(ein the a
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I s i ntende m% ein
peptj d5 cohpwashatihe antigrasindng furistion ofien atnttbbdy@nn be performed by fragments

of a full-length antibody. Examples of binding fragments encompassed within the term
"antigen-binding portion" of an antibody include (i) a Fab fragment, a monovalent
fragment consisting of the VL, VH, CL and CH1 domains; (ii) a F(ab'); fragment, a

bivalent fragment comprising two Fab fragments linked by a disulfide bridge at the

30 hinge region; (iii) a Fd fragment consisting of the VH and CH1 domains; (iv) a Fv
fragment consisting of the VL and VH domains of a single arm of an antibody, (v) a
dAb fragment (Ward 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

35 genes, they can be joined, using recombinant methods, by a synthetic linker that enables
them to be made as a single protein chain in which the VL and VH regions pair to form
monovalent molecules (known as single chain Fv (scFv); see e.g., Bird ef al. (1988)
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donai ns tOuﬁﬁlgéodMehﬂoxwfééhﬁi&iﬁéhtla{oqugﬁﬁdsE%ﬂfsléll“iﬁﬂi%r Aad e AABmEARAKd Ng t WO
ant i gen_bi nd| n al . (1993) Proc. Nad.

| P.
Acad. Sgi. %% ﬁﬁiﬁhﬁ’ﬁéﬂgen?@?ré‘ﬁ ERmBa"ta’étt‘ €5. (1994) Structure
2:1121- 1123) AShum "héspedific nidl&ulee igintdided It(Qﬁi&Iudeﬂy egent,leof. edproteﬁn,t wo or

bodi bod
her of r om Sabi0a ar e Ree P Sl A RS Btonk Phdune SR bl o° o
whi ch havewlichfbendeto, osimtaradtivailt, fesxamhles &) didehdrigntell anddb) & B¢ tecetor ol ude a
bi ndi ng spggisfigdd o VRt € r'Iﬁb:?otﬁé’r'e'ml%ﬁﬂn@ntbéﬂﬂgéﬁﬁéﬂl%&bﬁl'e%?rt% 30 for an

“Fc receptor on an effector ce n anti et cell,

e.g., a0 timyeationdgs twvﬁeff@renﬁhlnmcmtim%wh bipgd tgs@dnﬁaetemth (a)§ i nt ended
L o incl udﬁii%he@mlaﬁd(ﬁ)%idﬂa é@éﬂ@ﬁk@et%@!@%&gnﬁftﬁﬁéréﬂ Igﬁesteﬁﬁrl ;/e?hfrom
unman ger I ne no | seque es unan | 1es O e

i nvent i on '31 m@m@%&wﬁ 056}6&?1‘9%?@&@%01% ¢'3i§ IntFRdddn NI ARE ASERr ml i ne

i mminogl obeigi, a pseetine peptiie( 6r Igoteufmtpapuweompttek thiencﬂaabmrertamﬂwﬁ different

site- SpeCI { nesi Sytn 0 _Oor C..mut VI VO wever ,
The 1 or m ~ WY RARRBGE Smich Bt oforinichr SRR W CoMieRe, |13 deflapiia Br - 46

ant i bodfesan Re Gegptaton ﬂmfmm/eﬁ&cm oclb@En SN/ 186068 otha-comtponentCDR
sequences dgtinifgly, it AfiAGHThadouRls ARIIRL BRBRBLAAY o3PRGRES, such as a

nDUSG have beengg ont o, human framewor k seq e terms

"nmonocl onaleUEsReE e’%%ﬁ?%mogﬁﬂebwlb%ﬁﬂgﬁtﬁl Wﬂeﬁé“fﬁ%"ed her ei n

refer to aaxpfg@ﬁ@rsﬁéh fna @éndaiic icblo divti dgmj Ao F eteidng @h%ﬂ&&bﬁ@dﬂs@ér an -
Cpoci Ti ci ¢ gpieh Supane PG R totDo B Ry Blpet R aliRoaial R o' (or
" human 2flonechdasdliabodies oddigbodies ane bivtabent Anspeoditi ambddsphwhmh; the ¥Hngle

bi nd t ant d f
puran” e AT RS SRl IS G o

monoc! onal Smm@%w@rawnsmw@ eyo W%%W@h@ﬁbﬁ&@%?@% cell 10
obt ai ned f fheMogalnsaB PR Writh EplEH AdnkEMs oftar@ther ehdih ARS8 atE tWUSe,

raving o GEISTR.CRILLIS B8 o Nl Fsoty PRl WA B o o

y 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. _

The term "human antibody”, as used herein, is intended to include antibodies
having variable and constant regions derived from human germline immunoglobulin
sequences. The human antibodies of the invention may include amino acid residues not

35 encoded by human germline immunoglobulin sequences (e.g., mutations introduced by
random or site-specific mutagenesis in vitro or by somatic mutation in vivo). However,
the term "human antibody", as used herein, is not intended to include antibodies:in



The term "reconbi nant human anti body", as used herein, is intended to
i nclude all human antibodi es that are prepared, expressed, creft[&cﬂjﬁqm]ﬁ
i sol at ed i nant” 15 nmeans, such as antibodies iso an
ani mal (ﬁ%pg,/{?@%r%use) that is transgenic for human i mmnkgltrggﬂ "lr“'ﬁgagenes
(described Ruther in Section 1, below);;fntibodies expressed using a
reconbi nant expression vector transfected into a host cell, antibodies
i sol ated froma reconbi nant, conbinatorial human antibody library, or
ant i bodi eswhigh 633 eejueasgsrderisatifronythe gethline dfsodthermiamaliay speciesrsugbans t hat
| nvol ves splaibing, Rbvedfbel 44 ORI RIRGPEALLLB1ARAGNREJUENCES Lo ot her DNA

0

sequences. Such_reconbinant | niman antibodi es have variabl e and constant
regi ons deri vedl ¢ tsAnp mapedenahantihody) af reerplongdantibody gompedtion’|as uset  aj n .
_errbO_olit rrentrsatreiﬂ@wevwa &pﬁ*ﬁ%@&ﬁﬂﬁb@ﬂﬁﬁﬂillectlﬁ&rm@ingwxhblf@@ﬁl@zﬁc@ﬁﬁasilim geted to
in vitrp mutagenesis.(of, en.an animal transgenic for. hu g sequences
1 VLD LSRG ol BRSBTS
3;1 |thedVH panticuldr ef;ﬂ@panAc'afrdihgl@,ﬂ:&ﬁeﬂfmf'mnmmbﬁbdmcﬂl estitayde" sefepgemces t hat,
ile deriyed f.r .re .human.germd, e VH_an L. seque S, may not
naturally ag)%nﬁgm{lw%ﬁ#ﬁ[&%upﬂaﬁ:ﬁ%ﬁ%% ﬁ%’@ﬁﬁw I??é’ e%@%%by? 81}(?@01}5%%& vo. As
used her eimegions demdvestipbro umen gomilinedymunp gligfulinsdquencese I ono smbodintest,
transgeni egeyaﬁ-%g HRCREARHEOB! AL AL CE T A 15Briadthh BACbE indilss d BToB T of 1 S

to an antiho I ng an amn aci'd sequehce”or an, encodi ng nucleic acid
sequent® AtppehBam nlagsgenie por-hpman animnlohg o p FARTESHICTBRUSEIAYING ng of t he

transgeni Cgefie taf@tisaip dMimandidvy 6R4R trdhident bAdh BghPairaSarBbdR! flsbd@fb t hat
of the transgeni nog- man ani mal . As used herein, a " heterohybrl d
ant iybody™" qne]%l@f‘ ®45%&nt i body having a |ight and heavy chains of

di fferent organtlserekmdrécgmbimantoumaxantibody", a8 ussd hebeidyis itended ta incBidehunman
heavy chai o - \M | ' chaiLn,i.s: . ti body.
Beampl oo ol R bl B BE, expited” WRAd P B AR A

ant i bolff esmeans; sivhas autibediesdsolated finocareginal (4. 03 MO1eE) digat FOTANSSEBE 6036 13-
An "i sol atiggn ANtAReE oA feR&AdBRBED furkifer iNSE&ARAT, oW R aBfibddesan anti body
which is substantially free of ot her anti bodi efs havi n dlffﬁren gjgtlgenl C;
speci fi ci tTRPESERE BHine %FFCOFDE’H}% SPTSHONEIPT {138¢ c%tﬁ‘gtﬂt? baft oy mnﬁ%e ®
dendritic iedgieamarredomm@hnmdmmht@kgmihm_ aia}tibdxfgelﬁbrmyesﬁmiﬁwgiese! l's (ﬁ' g.,
nonocyt es an cr. _ . 1S substan ree.o ng: 1; es that
speci fi caIIFf ?Patgl rd x%gciqg&‘;?ﬁ%tseg gf ngat nm%ye%tb%i T%’l%nsélg‘%l% 91‘5%@%% g’ ed

anti body thmansipenimoegiebulim gehmssuences tolothdr DNA saspincesa Puckhresembinanhay e

Cr 0Ss- I eaCkn{ir tib%d%e%ﬁ?éva&ﬁbﬂe%nd%oﬂstanﬁééibn& AQBRd R hg%?ﬁ gSgnlfe antigen

that is related to the cognate antigen_ on a dendritic ¢ _Nbreover, an
i sol at ed aFPWRBElohEIR ssguengess Ja sevtain epnbodgaents, hopisrer, such rpepmbingptt or i al
and/ or chemingal sntitodies Afe RBRORLIE M vinh Iﬁm%éﬂwiem&ﬂ, @Mhen an aeiki] fabdgeicl0 of
"i sol at ed"forrgnocl Egnal ant i bodi es. havi n% (i“ fetgent .s]oe%itLi c{ht Il es_ar edcorrbi ned
in a well a !fllf[llﬂ.% 8%8%%3%% c, in vivo sormatic mutagenesis) an us the aminog ack
} 25 sequences of the VH and VL regions of the recombinant antibodies are sequences that,

while derived from and related to human germline VH and VL sequences, may not
naturally exist within the human antibody germline repertoire in vivo.
As used herein, a "heterologous antibody" is defined in relation to the transgenic
non-human organism producing such an antibody. This term refers to an antibody
30 having an amino acid sequence or an encoding nucleic acid sequence corresponding to
that found in an organism not consisting of the transgenic non-human animal, and
- generally from a species other than that of the transgenic non-human animal.
As used herein, a "heterohybrid antibody" refers to an antibody having a light
and heavy chains of different organismal origins. For example, an antibody having a
35 human heavy chain associated with a murine light chain is a heterohybrid antibody.
Examples of heterchybrid antibodies include chimeric and humanized antibodies,
discussed supra,



As used herein, the terns "specific binding" and "specifically binds to"
refers to speC|f|C|ty of anti body binding to a predeterm ned gntA|Gertor

cell typ body which "binds specifically to", or ic foe'
a particu a@ﬁgﬁ?(lygen or cell type, binds 15 to the antlgenbor Sgie?ﬁ%ét ype with

sel ectivity over other antigens and cel{sztypes. \Wile each antibody of the
I nvention binds specifically to a partlcular target epitope (e.g., present
on the surface of a dendrltlc cell), specific antibodies of the |nvent|on

in certain enbdai"iekied antibodyy ps wied heraim igintended tarefarye ay anihodysvineh APCs.

I n other B'%H@ﬁéﬂfﬁl!%?r ORBiRP oldfe @ své 1O 8petifitids (Bgndhi tic
cells. Typicall % i S%{’lhg ﬁ'f&éntrﬁﬁ n Eﬁ lﬂ&l (I gas about |

nt.i_baody bi nds, Wi th
x 10° M, APt Vintibod g GCIEP%@@'P@#M%% e p%m@ateémmé AeRYed hat i s
at | east ( tmaargfeﬁggesgmefgt elis (&]Q[lmbhﬁc}ﬁésfdnﬂlrhacmﬁhhgesbl g gubiseandalipfrespeci f i c
antlgen case r .t han t.e ant i e or a
cl osel y- re?‘@ibggleé t gRs %%Bﬁr%.l:‘&@ rji]%no‘ge {‘%‘é“gﬁg Fi anti gen"
and " an amttibbddyhat ppfmlﬁuaﬂy bomds ana datdrijiercellanay, hewdvarrhmcch&mgmhm Itmr e| n
with the tgr '
used herei n ’teg é}%ﬁsﬁ&e“)‘(ﬁ{-ﬁ@m@fxﬂﬁﬁ f\t&ﬁq ékﬁ?ﬁ{ﬁgégo ?ers ilg
bi ndi ng atprfadmdpt@fceat M@g@\ter,aa@amlam?mwody m@rbtf %lbaﬂgn?ﬁlbt fr¢eeefsczﬂ1qbout
oo o p Bl LA Bl chenfal. H%;‘é%?f*““ﬁ%“ﬂ“ﬁq Heaontlo, R vary
for ot h&r et Oi%‘} WB?@%‘@Z*’DWWMWB@ °WF@P3§%°@P$WW isdi8ia el or an
| gM i SOtyp@aﬂ’neﬁQ;bﬁlpbgmanbl ndi ng affinity of at |east about X O M 1. 35
U 4 AUG 2906 0169, PCTI US02/ The t. n, is
i ntended to ref Fein{oe tFQﬁ‘igi%gt?’rQ@E an%fSPS‘“ﬁ%mya@ﬂ#“atP refers 1o
anti’body- aspeblgfmnylorﬁmlmdvlbmdmgm predetetidded dntiges ousdbltylper eummtlbedy nt ended
to refer touifje Z(;!@l; o te
|nteract|onhitc§ mﬁ%@ ahg@o 89& gﬁémﬁei‘orefl@%;&c%]%ij gg ss (e g.,
| gM or 5gGI°)th‘E ABligangOT cdﬁmedﬂbgplmmomathﬁr@@ﬁgmmd rcelé t)fms used
her tei n, 'aﬁﬁbﬁﬁ?o?metlﬁ{?énﬁgnb&ﬂ%@ &lﬁm&hsrae,aﬂmm&g PetlRpitvhd f [ghtﬂ}esteﬁ@bﬁss or
i sotype, of an an a m on Ss ooneo e ot her
cl asses. &g %‘Ef‘?%‘g%‘ﬂn&’ ?fgﬁsﬁef é‘&ﬁg‘%‘%gil?}lége FOYPRHQN, {R,CETIRIR | 5ot ypi ¢ cI ass
of heavy cémbadifiientshaiby exhibit setie erbssvheantivioy wsrhto}meA&wstdhnﬂ@r has t aken

B2 o bR NS R, HiboaRlOBM 60 Sl ARLNRECLR, NBIARY et he 11 et

CH gene i e ream T rom rea ang DJ gene.

| sot yp@osmt@hﬂﬁ@mﬁsmmfﬁm@sgfﬂﬂ@dt ahwug 1 zsk)’ MI @Fl bingdsito theassi cal i sotype
swi t chi ng. @a&me&mg&hm&m ﬂﬁtecﬁq@aet% fobf ePﬁIah‘i’t@afﬁM ts which

i nvol ve at one SW tch_sequenc ionint nsgene
cl assi cal f{’égt@é}@g\/ﬁrﬂ%ﬁ HgRHGE: t@s As Gyeigy ﬁ'g‘ﬁ‘lé dned”

r econmbi nat artigen or a closely-related antigen. The phrases "an antibody recognizing an a.ntlgen

and " an antibody specific for an antigen" are used interchangeably herein with the term

) 25 "an antibody which binds specifically to an antigen”.

' As used herein, the term “high affinity” for an IgG antibody refers toa bmdmg
affinity of at Jeast about 10’M ™, preferably at least about 10°M™!, more preferably at
least about IOIOM‘I,IO“M‘ 1 10"*M™? or greater, e. g.', up t010M™ or greater, However,
“high affinity” binding can vary for other antibody isotypes. For example, “high

30 affinity” binding for an IgM isotype refers to a binding aﬁmty of at least about 1 x
10'M™. :

35



bet ween human a. and human F,,, (8-associated deletion). Alter n@Q‘iA\Ug 7006
non-cl assi cal sw tching nmechani sns, such -as intertransgene and/ or

i nt er chr ogpY_/FRl164 €CONDI Nati on, anong ot hers, may occur fggofsza,g&gate
| sotype switching. As used herein, the term"switch sequence” refers to

t hose DNA sequences 20 responsible for_gyitch reconbination. A "switch
donor" sequence, typically a O switch region, will be 5 (i.e., upstream

of the construc{rhregi opn. to be deleted during the switch reconbination. The
"switch accept of M€ K% 'Srssod | 45 ‘b“@dgé‘ﬁ%béﬁmﬁ eg thesierfe therasgoaptianeogeianiye| et ed

and _tpe reﬁmﬂaﬂ&rmaﬁgﬁﬁge?ghamcf@ng. Y, et(r:]. )];- AsI there is no

specific site ere recopbi natjon always qcgcurs i nal. gene seguence

o T typi cal Ty DBt rm Banprsdred SEpE: FobpinEoasicle e dtsShae T paRaHk

" gl ycosyl atli mparpatlbeamibodys-antédenriattraetionhe pattern of carbohydrate wunits

that are covale hy na QI ' r ifi | .

i m"runog?obul I n RE%@%‘SBA% ceogs g%%@%rg{@gﬁﬁfagf&aéh ePg}éo%lgﬁ{sh Bnti body .

can be chagngoded by beavashaineongantubgionigenes. |y similar to gl ycosyl ation '

patterns which Ml : ' ' eci es of
RS G8Ed RALH! %dt}?beoé\m?dﬂdcgﬁqgfe oifl PEAGHERG, BY wiith e

t he nonhuman transgeni c ani na en e o ary s In_the art would
recogni ze A%, 91 5eEs thapéﬁmﬂ@tfé\aﬂg%fﬁ'qm@flﬁ& elag to goe of therathasdg clessespei ng
nore simlar toAsakél RathemonaliteedGRTYPArERR; folthd iaswg,!:ﬂa@%m&a\tﬂ&mpn hunman

t ' i mal . th to th .ES. ' th !
L1 ansoile. ars PRAbiEFd SR 35 onGEeSp oA PSR CEhGoneriendss Wor oi n as

appl i ed t onaswitbhe&tisotypé extgpically the firftaCH gehaimmndiate]yeddwiostiratpefrdr tived i n
nature. Fo l.de I ' t IS
et e, Fohuiail et VNS BhoB oA A RSB BMRL
A06 '200b wD-dagsiupd isoyrPGWittlsog/ SBoSEal isetype sitching ncoves by recamdingtionh has
not been | RLARNRBR idIEDA Eéab@dhe%ﬁféﬁ@eiﬁbn%@ ?eéi@tp%r H'Eﬂsr%ehé Non-
nat ur al | y-occu“(r?.{l ng. The term "rearranged” as _use erein refers, to a
conf i gli? at Flaicet setypeAYYiching may Qeeuy by Aer xample. Demolnesns srmbinations wher ei n
a Vf segne _rllsetwsexpmginaﬁ epesd mmaﬁ:gt&hssoaalwdj @Ie{i/iah).t Mt%f&é\ﬂe Adn-clas@g@lient | nI a
conf or mati gn. encodi gssent i al I. conpl et or onpi n, respectively.
A T ear r angBHTIRE MSERBERRY richan dttedusetos andlor fugiibrorrostrBliecumbiaitton {0
germ i ne Dhongothers; map gecir hod effectinbte isvhype switdhemwst one reconbi ned
hept anmer / nonane B M swi " r y . m i ne
configuration” %g %ﬁ%&%@%n L n S?V(la t(3‘r§'fe l(%ggé 1%%‘:%%&[1@%2%{{\9%9%%%@ to the
conf i géP at icspPngide Erswitsh ragombination. iAs"svdichdepaniseanseace dypigally @ Lhwvitch
i mredi at el peo@l A48 BE 5t @.edupitRhm] of G BNEruct REEibR td e duldtb® dGridEihd skicRcul e”,
as used herein,.i ﬁ i nil%gpled Bo | n%I jde .DNA. %gollbecul ea} and RNA ml e%{] es. A
nucl ei ¢ aciPRBIREH M- ThaysvBich Serier Le5iam il bp PevieEm Blec-oDsiru degion f,be
pr ef er abl ydeleted and tte-splacomkei chiistant region (e.g., 7, €, efc.). As there is no specific site

where recombination always occurs, the final gene sequence will typically not be

) 25 predictable from the construct. :
As used herein, "glycosylation pattern" is defined as the pattern of carbohydrate

units that are covalently attached to a protein, more specifically to an immunoglobulin

protein. A glycosylation pattern of a heterologous antibody can be characterized as

being substantially similar to glycosylation patterns which occur naturally on antibodies

30 produced by the species of the nonhuman transgenic animal, when one of ordinary skill

in the art would recognize the glycosylation pattern of the heterologous antibody as

being more similar to said pattern of glycosylation in the species of the nonhuman

transgenic animal than to the species from which the CH genes of the transgene were

derived.

35 The term "naturally-occurring" as used herein as applied to an object refers to the
fact that an object can be found in nature. For example, a polypeptide or polynucleotide
sequence that is present in an organism (including viruses) that can be isolated from a



15 The term "isolated nucleic acid nolecule", as used herein in reference to
nucl ei ¢ acids encodi ng anti bodi es or anti body portions (e.g CDR3)

that bin dritic cells, is intended to refer to a
nnleculeth%mﬂg®% t he nueleotide sequences encodi ng the g#&hé%ﬁy%gi
anti body portion are free of other ”UCLE tide sequences encodi ng antibodies
or anti body portions that bind cells othér than dendritic 20 cells, which

ot her sequences nmay naturally flank the nucleic acid in human genom c DNA.
For nucl ei soumed idsnaturb end which 'tms et eehiiatenthomily agdifiediol mat éstht hattoratoxy

nuel ei ¢ agig Emﬂg?;' ?&ﬁ}h?é‘at ed sequences thereof, when optinally aligned and
conpar ed, are enti1cal, with appropriate nucleotide insertions or

del etions, in affhe team resvengeddGpsed héreinzaferntolaconfigurtion ofiaheayyshaineast
about 90% 9 i of the
u Oéﬁ%ﬁtégﬁ%f)gleﬂﬁﬁ%ﬁfcﬁ?%}ﬁeﬁ%& vasé%m oaﬁc{ﬁed lﬁm%%laiery

nucl eot i_des substantia sts._ when th Segnent s
wi || hyBr i #liseentfreP-Lalsesment inwsopfarmation nce ﬂ%%‘@l yeeomﬁl@tewrenem

of the stmcﬁonirdae, Bspecely.| AaBirkdnged ahiRabs lbmﬂ HeoaRTah be ﬁlehﬁﬂ@d bpn of

t he number of ; dentrcgl%\@gsrtrons shar ed by ][%Pguegcees %t

homol ogy * =*¥1RA PpenertEe D3RS s e r“wﬁ? 358 R oo Kecpgpie Akt ng

i nt o accoukdptather/mnatver hahologpelensentl the |ength of each gap, which need to
be introduced T e?é%&{"ﬁﬁx} Onsﬁ&%ﬁmam eﬂmﬁggoziﬂgkm T 4 U ereihl S RAGRAL son of

sequences and déterm na et we WO~ SequUEnces can
be accdfipl iosar‘édealgcmge&r&tatﬂhemtﬂgvmtmal \glmrermhhq V segrdenids n@fedcqmblnd:rbso 35

non-1imting gg&qgﬂl | 4 /ﬂJ@ﬁ gg%ﬁ, A0 03/ 040169 PCT/ US02/ 36036 - 16-
The percent entrte%% fweenedrtj\;[\oanuc eol’| de, sequences can he determ ned
using the GL\P Eh%%lnml eicpeidanalegyet a8 Meed s g ntgnded taamcdudg DN

ht t|3 [ 1 WwWiinglegulee Bhd RNASindlbcalebV\BoRRIEIQ aéillhdlBiuld tay BE sﬁlgﬁﬁ@rahﬂrtcﬂdiﬁ of 40,

50, 60, 70 L 80 3, 4, 5, or 6. The percent
identity b@?‘%e%ﬁu?‘%g’rm %%Fglg V\ﬁ '%ﬂ?ﬁﬁa%fép&ﬁgASequences can al so
det er mlfied usi nghe lemdisglated mmmlct aéid tlyens’, anusedheidin krerefer¢rCerto pueleicAppl .
Bi osci ., ai{;ed LLGN  program
(version 2 ésg&oaljﬂg%h%ﬂ%y%%ﬁﬁg# resid {Jeg{)@gi% ¢ gﬂ}ugng penal ty of
12 and a éensirisealls.js isiended rqreﬁq;c!@ ameﬁlewtaﬁei Ipekeelﬁtm the pugleatidsen t wo
ﬁ/m noBaC: dseqﬁgmeg %lﬁl@tﬁ%rfgztﬁe rﬁhﬂesh : @rhééﬁﬂd;ltmaclemhevwnsc{r <(:| J.
io or m a n_i ncor potate
'nto the E5Ea %qﬁ%@géeeo bty P&“}S’&é&‘}bg 505 Pl wapaenditic
ht t p: / 2owncelsgwhintiothay sequgnesstrhey nauddllyg SmukntiEhueizic acid imhumarPgeddntic mat ri x,
and a gap tght of 16, 14, 12, 10, 8, 6, or 4 and a length weight of 1, 2,

3, 4, 5, or 6. The nucleic acrd and protein sequences of the present
i nvention can f Ger mesleipecids thasermAsubstangiakhomolegydndisates thapvd pualeia sear ch

agai nst pulliig of AbRBRRSselBoncb O thefeoRWhé&h optimally aligned and compared, are
identical, with appropriate nucleotide insertions or deletions, in at least about 80% of the
) 25 nucleotides, usually at least about 90% to 95%, and more preferably at least about 98%
’ " 10 99.5% of the nucleotides. Alternatively, substantial homolegy exists when the

segments will hybridize under selective hybridization conditions, to the complement of
the strand.
The percent identity between two sequences is a function of the number of
30  identical positions shared by the sequences (i.e., % homology = # of identical
positions/total # of positions x 100), taking into account the number of gaps, and the
length of each gap, which need to be introduced for optimal alignment of the two
sequences. The comparison of sequences and determination of percent identity between
two sequences can be accomplished using a mathematical algorithm, as described in the
35 non-limiting examples below.



identify rel ated sequences. Such searches can be perforned using the NBLAST
and XBLAST prograns (yersion 2.0) of Altschul, e]E ‘al . (1990) Jy 4 ob 2008i ol .
215: 403- T nucl eoti de searches can be per ormed w BLAST
program @cé’?@"ﬁ'ﬁ’loo wordl ength = 12 to obtain Ducl eotlc})é'bré ﬁ’é?l\l‘!'é@s

honol ogous to the nucleic acid 20 nol e(_:ijé(_as of the invention. BLAST protein
searches can be perfornmed with the XBLAST program score = 50, wordlength =
3 to obtain am no acid sequences honol ogous to the protein nol ecul es of the
i nventi on. To obhaperceptpgenditnbétyrertve nideotide seqenissman bedptssmimed Gainged

Ree. 26( 170 SYbb Phdin RSSO Pithald i acalaiBle Bhuppdble st ©\ 0 1! 9
t he def aul ¥sipap AWEeapsinaCMR matris padta Eaewpightelts Sg,eﬁ% 70, oxe80nard alﬁhﬁhNBLAST)

can be usegheighesf Nix B; 4,131 mrﬁe @Acermuéh uemzéﬁwwlﬁﬁae&ld%rqﬁnﬁ%@e
present _in whol e cel

t ti fied

subst anfi aPAAYeTy§e &4n @F?riiaﬂ%‘flﬁ‘l@g ﬁ%ﬁa@ge"l’%ﬂolmir ‘Iggi 3{&52;3 431% r%ﬁé{ ladI oo
s ?ESt agg i am'(%mg_w r@plvﬂeﬁbrpurlﬂf-]?@@QQ&ﬁﬁlﬁfiDms(He&ﬂncﬁﬁiokaté@mt@ﬂimmNS or
ot her cont a u n i.c acids o e i
st andar d t%r@ﬁ’ﬁainbﬂve%smﬁgm%ﬁmgrﬁfmgﬁ @@‘? dab!Frefhgap d'é%f”’%ﬁ%@ col urm
chr omat ogra;dwgammrahyef@elnadmmmhmimcmmchanatydammmwmmolanﬂvm in the

t. See, lo,
S ons punf TR R W) e BN BRen MR ) S VLD,
aci d cafpodit (1978 elzoritem prhichobas topn EnvoFimatediite Ghedt AR program indhd GEG

sequence (&faaRé phdiag Mz&lﬁé‘aﬂ%ﬁiﬁ%@%&rﬁﬁﬁsﬁ%‘&tﬁéﬁ Blb&®in 63 ﬁﬁfﬂ)@' ther
cDNA, genom ¢ Xt ures nay gﬁﬁ&t ere

d
standard t@c TAYTIR, Gk A APOVe] 1;;69% 2\/\&9&3)6' A ¢ aglcbsa?sﬁfsose

-17'gene sefjuenges.5,boé. codi ng sequences, these nut atlons may affect am no
acid sequence desired., | articu nces subst

honol ogous to o?ﬁe Bﬁ?ﬁgﬁdﬁglﬁ?t&ﬁ%ﬂu@&%&\@ePf?%?fgtl%‘fﬁm gﬁﬁﬁ'}{g‘g g?‘ld ot her

such séjuensedsis dé'query seghenbelrte iparfarm acemtk agdiogt publiovimtalmstsie; foredtimpledi cat es
that a se EF‘Id% égg.gf{\%e& G The term

"operati vgiﬁﬂﬁr{t gﬁépggéerﬂ%fl sé@%%h%@g@ffﬁ{ﬂén emean&tg %d

nol ecul es WQVFS%@MWCE‘%N Bt 2P0} b MalaBiof. r?é5cfw<§n]é% of -
activity OBmtsat@cwond@@@rmh estb&pérForaicdasiticthe PYBILAST @eddritint scops =306t e of

t he ot her c l.e. rabl.y |ink en s pl aced
into a fu n@’ﬂ' ; I"a{? g%%?‘ﬁ uﬂﬁ SﬁWﬁ%ﬁ”ﬂ?&%{@‘% tcigled]dﬁc I('S%Clﬁisjelncep For
i nst anée, molncolmbﬁﬂleanvmnbn.n BEASBpwopsn sdrrghel carkleddperforaned awdithnthe - sequence i f

It affect SX’B'iL%ﬂ‘ @x%gfa&%%%r@l & v&ob@eggﬂug%go md?%l%pﬁﬁc?%%g%%{eﬁcésr anscri ption

regul atory se erably’l'in ences belng
| i nked ar elfmui1 gwgqmahe bmépm méercelqs@é”élsegammo@ J’Fglqbtmamadtaéngnm@@@ Yy

Ir eg LOQS Ce aﬁié@ﬂ% uRjoses. GaphHSP A9 T daA BB utifidd S\ebGibedeal UGREIAR <t ADET abl y
' nked in 1%8 ei/ucler%hczdt}%egegy(?%(:§3$89 §f02 When utilizing BLAST and Gapped
) 25 BLAST programs, the default parameters of the respective programs (e.g., XBLAST

and NBLAST) can be used. See http://www.ncbi.nlm.nih.gov.

The nucleic acids may be present in whole cells, in a cell lysate, or in a partially

purified or substantially pure form. A nucleic acid is "isolated” or "rendered
substantially pure” when purified away from other cellular components or other

30 contaminants, e.g., other cellular nucleic acids or proteins, by standard techniques,
including alkaline/SDS treatment, CsCl banding, column chromatography, agarose gel
electrophoresis and others well known in the art. See, F. Ausubel, et al., ed. Current
Protocols in Molecular Biology, Greene Publishing and Wiley Interscience, New York
(1987).

35 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



15 capabl e of effecting switch reconbination. Typically, two pol ypeptides
that are operably |linked are covalently attached through peptide gﬁ@ds. The
term"vecb‘%a3 4ﬁgﬁgused herein, is intended to refer to a nucl # AU

mol ecul e CAPABE%f transporting another nucleic acid to WhIER%393as been
| i nked. One type of vector is a "plasm.,d", which refers to a circular

doubl e stranded DNA | oop into which 20 'a} ditional DNA segnents may be

| i gat ed. Another type of vector is a viral vector, wherein additional DNA
segnent s negndsequenas.cBor cuiding dequatices | theye mostEionEandyaffectweitoadd ar e capabl e
of aut.ono | | i S i ' | nt r oduced
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host genbmétodiedBomancligr seguansgdct ors are capable of directing the
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expression vect o hasteen H nt r oduced, JPt sl@or%&ib%ﬁ% stood that such

terms are IFROMREAENEoF PTaPaiehS5uehGFs opgablyd GHoL WEKRRAT 6 - 18

parti culdar capadilect efteetihg bwitcht wcombinatiogefypicdllys bedpalypeptides Bet awse cert ain

nmodi ficati ' ' ! e to either nutation or
YBrab YYnIQE G col Bl 9&&%3@%91;@@%9?%&“

envi ronmen nces, ~such progeny r In fact, be identical to
the parent cel | Thedermrvector’, jas usadcheneinds itended to rafer tocoplele adidmalequls  host
]gel Ith anUtS:ﬁﬁalﬂl'@bﬁﬂréhst p&nf 'J}{ Fah@tﬁéuﬁ&[&b@ﬁécti@éwhﬁﬁﬁﬂ Eg%%&ﬁﬁﬂkﬂ.ﬂ%ﬁ@@ﬁl_l gbobed in
urther detall in the f wi.ng. subsections. ro | of . Human
At | bodi es PHOBISTHARRRLS Yt R 0 5 ruled douple SR AoRR nfo Fiey
gener at2(hg additienaldNAcegmerits hiaydrtligatdl e/mofimdlyype afvettfoeis aviealtvector,ar e
descri bed i s s | | fi EE‘S;PEI ' -udi ng
conventi ona‘ff)1 egrregltfl\%g{hgﬁﬁﬁawn%isg%%éﬁ%reﬁ{aﬁgg&gggg%gpéﬁ L gg gf?‘gﬁ'dg? somatic
cel | hybr i degtars a5p canablernf gutongmons Fipdicatinmini host esllintovghighdberzee 495 (1975)
al so can bensirded (.4 CetHiab 08k Babiab Ia_ﬁmfaﬁmdsr@ bPRpREAFRHAIPisahfl
preferred, other . techni qz%e’tg for pr%%JCI ng nonoc¢l onal anti body can be
enpl oyed e RAMMGHALYSCKrs)o HEBYEITFIOTS (esg. HORHERIIMAL MATHOARAE S{ATHER PPes |

} 25 integrated into the genome of a host cell upon introduction into the host cell, and thereby

are replicated along with the host genome. Moreover, certain-vectors are capable of
directing the expression of genes to which they are operatively linked. Such vectors are
referred to herein as "recombinant expression vectors" (or simply, "expression vectors").
In general, expression vectors of utility in recombinant DNA techniques are often in the

30 form of plasmids. In the present specification, "plasmid" and "vector" may be used
interchangeably as the plasmid is the most commonly used form of vector. However,
the invention is intended to include such other forms of expression vectors, such as viral
vectors (e.g., replication defective retroviruses, adenoviruses and adeno-associated
viruses), which serve equivalent functions.

35 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



The preferred animal system fbr preparing hybridonas is the nurine system
Hybri doma production in. nmurine systens is a mell-eStabllshed procedu(r:iaiﬁ
Innunlzaih&yb col s and t echni ques for i sol ation of ﬁgéﬁﬁl cytes
for fusion a@gﬁ&gll known in the art. Fusion partners ( %#hﬁ nyel oma
cell's) and 20 fusion procedures are alg g_mell known. In a preferred

enbodi ment, hunman nonocl onal anti bodi es di rected against dendritic cells
are generated usi ng transgenic mce carrying parts of the human i nmune

syst em r at hatticulansubjese cetbbutgo Sy progenyToicuech & celhs Becruse nértain modifisatiens t o

herein as maicMhrAR sudBebding %&E@réﬁéhs@iu? "tW@i'Eh ﬂHREE‘EPH &%erBnﬁ@ﬂQl ifhfddceg that

encodes 25 unrearranged hufan heay

i nunmogl ob 8PS PregEY aRRYeROt, mtfé‘c:;febﬁe% nfigal fo ihﬁlpéﬁqnéﬂelhh“hﬁecﬁﬁg ipgleded vithin vate
t he endogegUsopd-ofahétdfmCihekttell0as usddtRepd@r g, N. et al. (1994) Nature

368(6474): 856- Accor d the m reduced expressi on of
nmouse | gM or X, %Séﬂéuﬁ Wp?%ﬁtﬁ’géxi’wtﬁoﬁﬁ{ﬁ#ef%%%ﬂnfi‘% d%%ﬂdﬂﬁ%@h Wii®an heavy.
and |ight slhiaemdnsansgenes undergo class switching and somatic nutation 30
to generate high affinity human 1gG c nonocl onal (Lonberg, N et al. (1994),

supra; - reviewed in Lonberg, N (1994) Handbook of Experi nental Pharnmacol ogy
113: 49- 1011 PLOdnmrmellmgmAnhb@thastOMndﬂm@%llm ntern. Rev. |munol. Vol.

13: 65-93, and Idﬂ{lgl ad Sci
764:536-546) . The pr epar atloﬁr@ﬁ#&&&ﬁ%@ds gﬁ%rg g@?la%ng;n %‘et ail Section
11 bel df aABbodiep4ipAds) of the igvegtion preglpsgribed ing eqaéuler%@d@rﬁ Aitkas

20: 6287- 628%hnighey) incils ccﬂivenﬁd&@ﬁ')onbﬂbﬁdl RaAtb&An the5sta1§1%3d 656;

) s e b5 oSk S8y © *

821-'830; Oaléo b BOGH. WIHDALH @66 mnuywsa%ﬂaﬂaﬁacedl&es Fregirtfenedtottser .

Sos(ou7a): HeHRRles o7 Grofidcib erbor LARPEROR) o be crfSEd B Vil or onsogenic,
113: 49-1601 frardgumagition jof Blympthocyte94) | nt er nat i onal Im*runol ogy 6: 579-591;
Lonberg, N angpkly ﬁ%@d&mﬁiﬁfg%%fd?? Rﬁﬁxbn SIS the HQkine ‘Een§5_ 93

Harding, F Lonb Sci 764: 536- 546;
Fi shwi | d, HY%E OIg{ pr @Sys "%?t‘éé i‘%ﬁ E@Se%g ‘1, the contents

?f thI of hhnuhizatien pretezols aﬂﬂamhm@quﬁaflhtuaudxﬁdmmmﬁzddspi@ﬁhﬁeﬁf&i r2 e'F y. See
5ur7t896[350Uﬁg’“‘ﬁi’f?’E 561 @g‘%@é’? “gef’g‘ 8@‘%‘1‘}1"%%3“58@ ggﬂé‘}‘beé‘%y&%gia Cgl,@%,djzgf al |
to Lon@@rgﬁﬁmmawdum@r@ﬁPmﬂdmOMernat|onal U.S. Patent No. 10 5,545, 807

to Surani et algg 5 éfé@?émw@dneﬁ’yﬁhﬁaﬁﬂlhioﬁaclbﬁaﬁaﬁ%&@éaﬂ&@éi i shed on
June 11, 1998 V\D 4/ 25585, publi1shed Novepber 10, 1994, V\09 /1227,

publ i shed denslsiticpglls argggmmdg@mzza%%e%@m@mmm@mwmm
92/ 039 18, sﬁwéﬂ]mh@dhad\meﬂibﬁesystaﬂmh&ﬁexa@sgeﬂ]@ﬁﬁwsefeﬁe@tdheiaémwl ch are

hereby i ”CQQBM”eancgycorn nceanluzrnlamunogfoﬁul?ﬁ“géneymmﬂom that encodes

) 25  unrearranged human heavy (it and y) and « light chain immunoglobulin sequences,

together with targeted mutations that inactivate the endogenous p and « chain loci
(Lonberg, N. et al. (1994) Nature 368(6474): 856-859). Accordingly, the mice exhibit
reduced expression of mouse IgM or «, and in response to immunization, the introduced
human heavy and light chain transgenes undergo class switching and somatic mutation

30 to generate high affinity human IgGx monoclonal (Lonberg, N. ef al. (1994), supra;
reviewed in Lonberg, N. (1994) Handbook of Experimental Pharmacology 113:49-101;
Lonberg, N. and Huszar, D. (1995) Intern. Rev. Immunol. Vol. 13: 65-93, and Harding,
F. and Lonberg, N. (1995) drn. N.Y. Acad. Sci 764:536-546). The preparation of
HuMab mice is described in detail Section II below and in Taylor, L. et al. (1992) -

35 Nucleic Acids Research 20:6287-6295; Chen, J. et al. (1993) International Iinmunology
5: 647-656; Tuaillon ef al. (1993) Proc. Natl. Acad. Sci US4 90:3720-3724; Choi et al.
(1993) Nature Genetics 4:117-123; Chen, J. et al. (1993) EMBO J. 12: 821-830;



15 HuAfab | mmuni zations To generate fully human nonocl onal antibodies to
dendritic cells, HuMab mice can be imunized with a purified or(&nit &ied
preparati dritic cells, as described by Lonberg, N. et al. (1994)
Nat ur e 36‘8@6’2192@?‘&856- 859; Fishwild, D. et al. (1996) 20 MNA{T(F92/36036

Bi ot echnol ogy 14: 845-851 and WO 98/ 24@%._ Preferably, the mce will be 6-16
weeks of age upon the first imunization? For exanple, a purified or
enriched preparation of dendritic cells (1-10 mllion cells) can be used to
i muni ze t Heaioiebal. (i594) 7 dinragpet. i15212032-2920; [Lonbérg e wbnfl 9PhaWatraruni zat i ons
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i | et e Brdreshindlogy 34 8463881, the @nidiidibrealll of S411i¢16 £re HeredRindinperard bor ed
Itﬂgogguresg (%ft the.o?y jniz tion rn:o é 'rth I o re%é@ ei ngrgbtg?/ﬁred
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ti- . .
antl endgizzha268l tg&%@r\%aﬁﬁﬁaﬁr}? %lg&;g}egfhc?g%gn%gqa}ﬁ%ﬁﬁ 108, Btk R3S ce can

be boosted”’ i ntravenous] g da ore 3dacrifice and renoval
of the 18pl 885,807 tg Surasi &t hebernational Peblation NopsWIb98/34%84. avklisjedotay need

to beI perfw.tm@nt ; 1%%@:9417@5535 dHli_shé??N?m%t k 1601 9oat W@B/l@@?,i;?l%ﬁsheﬁor ]
i zed Jee V8 A0S, mibs! Beermbenat. 30026 WO IO pifhRa °*" ©°
of Hybr i doniviarél b3 UOPRGhétiRElos|YBS 6L AIDOEWRICh bltdibr€ls ihCorporutid by reféalct$n  The
nouse spl epaeyies can be isolated and fused with PEG to a nouse nyel oma cel |
| i ne based upon standard protocols. The resulting hybridonas are then
screendd for 5 the production of antigen-specific antibodies. For exanple,
singl e cel ipausmhsieRsionf splenic |ynphocytes fromimunized mice are
fused to one-si§th the nupber of P3X63- Ag8, 653 nonsegreting. _nouse nyel ona
cel I's (ATCC, CRLoﬁBﬁ?te\rb‘{f}?h%%-FEBOC]QE?JI@“b%%“ tﬁldgp@a“‘éf’el%ﬁpﬂf’%%gﬁ?"el y 2 X
105 in fl atabs hﬁmméaw;thh@uﬁoﬁb@beenﬂdhé& pv@draﬁynafﬂ%ﬂfiﬁﬁﬁ%ﬂs,ia@ﬂb@ﬁbé@n in
et &, 506 B LGOREr e (R e REr AT ool FisPianD e A1 sodi um
pyruvat?®, BiastrelBRES:Hn0logs34nid 28 Tleamh D R8/A4864L Proferably,ttb¢ micepmititeid-16 n;, 50
mg/ M stre ' TeT=Tak iz Taa Yoty S enkiesgHAT 1s added
tg‘?ﬂ%‘*gﬁ@ﬂ {8 s R M FOp bl A pu HCATE cnlieg

24 hours a ston). Arter two are cultured in mediumin
whi ch t he PreRarafien pEdendsitlg cals (- Hormillieaicelis) an bewaseddo spavnizs the Hpighed by

ELI SA for ®icwintrapdritoneally. In the event that immunizations using a purified or enriched
- preparation of dendritic cells do not result in antibodies, mice can also be immunized
.25 with a dendritic cell lysate to promote immune responses. :
Cumulative experience with various antigens has shown that the HutMAb
~ transgenic mice respond best when initially immunized intraperitoneally (IP) with

R

antigen in complete Freund's adjuvant, followed by every other week IP immunizations
(up to a total of 6) with antigen in incomplete Freund's adjuvant. The immune response

30 can be monitored over the course of the immunization protocol with plasma samples
being obtained by retroorbital bleeds. The plasma can be screened, for example by
ELISA or flow cytometry (as described below), and mice with sufficient titers of anti-
dendritic cell human immunoglobulin can be used for fusions. Mice can be boosted
intravenously :with antigen 3 days before sacrifice and removal of the spleen. Itis: .

35 expected that 2-3 fusions for each antigen may need to be performed. Several mice will
be immunized for each antigen. For example, a total of twelve HuMAb mice of the
HCO07 and HCO012 strains can be immunized.



- 15 dendritic cell nonoclonal 1gMand |1 gG anti bodi es. Once extensive
~hybridorna growth occurs, nmediumis observed usually after 10- 14 Nléfylﬂﬂﬁ The
anti body wewsRidge hybri domas are repl ated, screened agall;bw /:ikJssst' |
positive for human 1gG anti- dendritic ceII nonocl onal antibodiés, can be
subel oned at least twice by limting dijution. The stable subclones are
.then cultured in Wro to generate small anmounts of 20 anti body in tissue
cul ture nedium for characterization. Characterization of Bi ndi ng of Human
Monocl onal Antibodies to Dendritic Cells To characterize binding of human

monocl onal Gegngidd & ng%;%fdo:r%@ s %nobi&\‘zﬁﬁﬁkﬁ%dzéﬂ@ DeAQTRS CeRp be

screened, for exa ositive reactlv% th dendritic 25 cells by
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be det 9 ni sndilody)in teppg oultyse ngedmmﬁor aglerizasipncoef f i ci ent. The nonocl onal
anti bodi es can be aliquoted and stored at -80 OC. To determne if the

cpi topes, CHERCEREAIAR) Haing e Chem g ae BaAL oA IO Bl el ai | abl o
To characterize binding of human monoclonal dendritic cell antibodies of the
invention, hybridomas can be screened, for example, for positive reactivy with dendritic
) 25 cells by flow cytometry.
Briefly, dendritic cells are harvested and washed, then-added to 96 well plates
and incubated with dilutions of hybridoma supernatants (or monoclonal antibodies in
PBS containing 0.1% Tween 80 and 20% mouse serum) at 4°C for 1 hour. The plates
are then washed, and further incubated with secondary antibodies {e.g. FITC or PE-
30 labeled anti-human IgG) for 1 hour at 4°C. After washing the cells are fixed with 1%
paraformaldehyde, and analyzed. The samples can be analyzed by FACScan instrument
using light and side scatter properties to gate on single cells. An alternative assay using

fluorescence microscopy may be used (in addition to or instead of) the flow cytometry
assay. Cells can be stained exactly as described above and examined by fluorescence

35 microscopy. This method allows visualization of individual cells, but may have
diminished sensitivity depending on the density of the antigen.
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performed _ysing flow cytometry as described above. Biotin | at ed nonocl onal
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and pr obed sephaatose @maa&mmawmﬂ\m)oﬁhm Ilgﬁictmbetcd'sclegd byHeban |1 gG bi ndi ng
can be det t eloped

o th BG bl By P‘*”etmz’égs B Yighif EhicBRABRY Y @3he AR IS OB s
2006 i 0bnfarsphtioncrn besarizmeedinto PBS pnddbe pencengrationean quethmng y

Activities g, Mameglitinh cOBfCRAE! Bife BnodlBAM ahtib&diédanbelalig@ded tion to
bi ndi ng spe | c‘% y%(iepq dendritic cells, human nonocl onal anti - dendr| tic

cell anti b ‘ested for“their ability to nedi ate phagocytosis and
5 | dfling of defMdrdetdrmireeif kg sellaaeedttmmahraguc&enaﬁﬁ@eabmhoaamla@m;odaast ivity in

it tial t] |
o2, o SBEONARR Tl Bl Ay SHERN O PR oh it S lpblil Rt
heal t hyldo m@gsnte ﬁlhetsv@, Bmhfmde ) yCampatikion swmqmmgdm&e!eﬁ m@mchnabgat i on,

fol I oved by c[‘%h&&oﬁdl)éﬁt‘iﬁd&&éétc%be Rach & wan be
suspended in RPNll su mented w th 10% heat-1 na tlvat ed 1 fe al calf

serum and GVREWIYF ﬁeg:n@pd Phds dotierlafed manoglopplantibedy bindmgeap 88 os of -
effector defetted athdeaebp-dvidineditdiia phésphhiase pobbs: dendritic cells).

Purified human ti-dendritic. cell n then he at_.various
concentrations. %llgrq%f“lr%w t#:le Fﬁ?ﬁ&’ﬁ qf@@ﬁ%&%ﬁbo&éegdxsg@peﬁgggf, vaél%ont rol.

Assays Zfan podonpzady inllmﬁmimhtEFnlzﬁs pimbe st wB 1€ pg8ahef anti-lvmrandg  assayed
for cytolysg iAn %hfﬂ Ant i
15 dendriti g AT rmnoc onal%:i g@h%@ﬁﬂs ég%eﬁclgtlgsr;\ cor%%d; na‘ﬁﬂgggﬂ i each
other to ﬁ%PTP}FIﬁﬂ \I8QtEPe GongRlfa ALEADIRRE lEIRETAEYS fE thBnocl onal
anti bodi es hoid'dmiﬂe Wﬂ@@h@ﬂﬁh baRédchaidiias ettt Banah 18G! 6r Klens IgM-speefid s al so

can be t eStaﬁcalm 4 phosphatase-conjugated probes. After washing, the plates are developed with
' ) 25 pNPP substrate (1 mg/ml), and analyzed at OD of 405-650.
Aunti-dendritic cell human IgGs can be further tested for reactivity with dendritic
cells by western blotting. Briefly, cell extracts from dendritic cells can be prepared and
" subjected to sodium dodecyl sulfate (SDS) polyacrylamide gel electrophoresis. After

electrophoresis, the separated antigens will be transferred to nitrocellulose membranes,
30 blocked with 20% mouse serum, and probed with the monoclonal antibodies to be

tested. Human IgG binding can be detected using anti-human IgG alkaline phosphatase

and developed with BCIP/NBT substrate tablets (Sigma Chem. Co., 8t. Louis, MO).
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affinity. I'n fransgeni ¢ 'non- hufah ani nal s,
e.g., the theé?l g stiterige whiahvap notinieaged tadeexglugtisone conpri sing a human

heavy chain tr aP?Bﬁﬂ&gatB%v% deh@hic &8I N
2.) high affinity of binding to dendritic cells;
3.) binding to a unique epitope on dendritic cells (to eliminate the possibility that

monoclonal antibodies with complimentary activities when used in combination would
) compete for binding to the same epitope);

4.) opsonization of dendritic cells; -

5.) mediation of growth inhibition, phagocytosis and/or killing of dendritic cells
in the presence of human effector cells; -

6.) internalization after binding to dendritic cells;

7.) binding to dendritic cells ir situ (e.g., in human tissues);

8.) activation of dendritic cells (e.g., induce cytokine release, expression of
immunomodulatory surface molecules (e.g.,CD80 (B7.1), CD86 (B7.2), CD40, and
CD54 ICAM));

9.) binding to the human mannose receptor on dendritic cells; and

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



transgene. I n one enbodinent, the trarisgenic non-human animals, e.g., the
transgenic mce, have béen i mmunized with a purified or enrichdd AJb 2006
preparat igg o8hsdgndritic cells and/or a dendritic cell |ysahas,Preferably,
t he transgeni c non-human aninmals, e.g., the transgenic mce, are capable of
producing nmultiple isotypes of human nosocl onal antibodies to dendritic
cells (e.g., 19gG I1gA and/or IgE) by undergoing V-D-J reconbination, and

i sotype switching. Isotype switching may occur by, e.g., classical or
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fromthose
) recombination and isotype switching. Isotype switching may occur by, e.g., classical or

non-classical isotype switching. -

The design of a transgenic non-human animal that responds to foreign antigen
stimulation with a heterologous antibody repertoire, requires that the heterologous
immunoglobulin fransgenes contain within the transgenic animal function correctly
throughout the pathway of B-cell development. In a preferred embodiment, correct

5 function of a heterologous heavy chain transgene includes isotype switching.
Accordingly, the transgenes of the invention are constructed so as to produce isotype
switching and one or more of the following: (1) high level and cell-type specific
expression, (2) functional gene rearrangement, (3) activation of and response to allelic
exclusion, (4) expression of a sufficient primary repertoire, (5) signal transduction, (6)

10  somatic hypermutation, and (7) domination of the transgene antibody locus during the
immune response.
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) 25 switch recombinase enzyme system, whereas the human switch sequences are not.

' Switch sequences may be isolated and cloned by conventional cloning methods, or may
be synthesized de novo from overlapping synthetic oligonucleotides designed on the
basis of published sequence information relating to immunoglobulin switch region
sequences (Mills et al., Nucl. Acids Res. 15:7305-7316 (1991); Sideras et al., fntl.

30 Immunol 1:631-642 (1989), which are incorporated herein by reference),
For each of the foregoing transgenic animals, functionally rearranged heterologous
heavy and light chain immunoglobulin transgenes are found in a significant fraction of
the B-cells of the transgenic animal (at least 10 percent).
. The transgenes used to generate the transgenic animals of the invention include a
35 heavy chain transgene comprising DNA encoding at least one variable gene segment,
one diversity gene segment, one joining gene segment and at least one constant region
gene segment. The immunoglobulin light chain transgene comprises DNA encoding at
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known to occur naturally in the genomes of mammals. Synthetic regulatory sequences
are designed according to consensus rules, such as, for example, those specifying the
. permissible sequences of a splice-acceptor site or a promoter/enhancer motif. For
example, a minilocus comprises a portion of the genomic immunoglobulin locus having
at least one internal (i.e., not at a terminus of the portion) deletion of a non-essential
30 DNA portion {(e.g., intervening sequence; intron or portion thereof) as compared to the
naturally-occurring germline Ig locus.
In a preferred embodiment of the invention, the transgenic animal used to
~generate human antibodies to dendritic cells contains at least one, typically 2-10, and
sometimes 25-50 or more copies of the transgene described in Example 12 of WO
35 98/24884 (e.g., pHC1 or pHC2) bred with an animal containing a single copy of a light
chain transgene described in Examples 5, 6, 8, or 14 of WO 98/24884, and the offspring
bred with the Jy deleted animal described in Example 10 of WO 98/24884, the contents
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cont ai ni ng or light charn gene segnents, such gene segnents
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} 25 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
serum, preferably 0.5 to 5 mg/ml, ideally at least about 1.0 mg/ml. When a transgene
capable of effecting a switch to IgG from IgM has been introduced into the transgenic
mouse, the adult mouse ratio of serum IgG to IgM is preferably about 10:1. TheIgG to
30 IgMratio will be much lower in the immature mouse. In general, greater than about
10%, preferably 40 to 80% of the spleen and lymph node B cells express exclusively
human IgG protein.
The repertoire will ideally approximate that shown in a non-transgenic mouse,
usually at least about 10% as high, preferably 25 to 50% or more. Generally, at least
35 about a thousand different immunoglobulins (ideally IgQ), preferably 10* to 10° or
more, will be produced, depending primarily on the number of different V, J and D
regions introduced into the mouse genome. These immunoglobulins will typically



The transgenic mce of the present invention can be immnized with a
purified or enriched preparation of dendritic cells:and/or a qf G?%ﬁ
cells ly Bﬁ)ggscrlbed previously. The mice will prod } i ch
undergo c ass smntchlng via 20 |ntrat|-ansgene switch reco |na |on
(cis-switching) and express i munogl obubkns reactive with dendritic cells.
The i nmunogl obul i ns can be human sequence anti bodies, wherein the heavy and
l'i ght chain pol ypeptides are encoded by human transgene sequences whi ch
may i ncl udéecg@qa@ Ay oge-half emeye efhiahly antigenic porieinn @2y deagitighcell

r econbi nat gfokehs. | ”sz;ﬁ&eﬁl A% lﬁﬁﬁdnogsbqﬁﬁmm@mﬁﬁ@egsﬂina?q&eﬁ}e%ctédhese human
sequence 2 0 Iobu n be referred.t [,ng subs |aI
i denti cal f"l'flgﬁnf')B 9‘8 A it 1 Qg\% eﬁ’f@@r@%%@@t@gm& W%nmg{eHP e(ﬂ'rh 6tene

segment antagt all))UﬁﬁIUIQM'I o [ Vg @éﬁmﬁl tor gr&t@:netgh%gbl(ﬂﬁhérorlgﬁﬁat@er ][r} i ne Ca
sequences may rese su ion i.ffer i a
Ve S anasv- 0o ¢ B i Fitbe B Banheme fRETbrecpdRistinS Slar Lemiest e

ant i bodi esrepelhmr@ﬁbllmhﬂt therselgctiorsofOV gemskrepﬂ'eaé:mechnﬁhe yqibodl Ir«;spemselteast 80 30
percent en ns, D,
Gene. " segninpbrihel UGG A MRayd opbin BRpch i SRR S iERebeioR 3.
encoded byniay nampng@rfm ¢mpi@d}u§mé§{ geresavhich aretpreferentialéyyesed in Qlfﬂll@d}’% or
95 per cent rQhod¥RE & ﬁéfi-é&terﬁﬂﬁfeﬂ%ﬁﬁgeﬂtggé A hRRAHE OGS AKEIYC BGRAQH Mspebuman

germin sequ ces nt sgene. However, since non-gerniine

sequendls E%aé 8 ﬁr@rtﬁﬁﬁﬁqrwogsrwsxﬁegahavaw oi ning, the
human Sequﬁm&loaﬂtdfbﬁ?@hd&?g Mgh hffﬁjit@qvaeégﬁéns fbﬁ’th% prédetermiraidi ankipen; hagd @ bow
sequences (and |. ss f&e uentl ant n se ence%% i ch are not
enoyded by PRAFERIOVS wieigp Smale GUReR ahe B e HORIROSPE g ene  5)

in-the 0 4cektduﬂhmnm)0%M@%Etoﬁ@ﬁi[rﬂ@ﬁie&ﬁﬁﬁﬁtra@en@m@mng valfiousﬁmavry ce.
Typical ly, e ositions)
will cl ustgfhl@rtl #Qﬁé E‘é&%}@&?&h%ﬁ@%@éﬂéﬁ%ﬁ \rﬂgqso ?éll{éé{ti?ﬁ{l oﬁ’IO are
known t8 chylyidi zatwnm DNrapqusaeipsnsceins Sromdi SCiRRPLoTEmism Otthfr
predet er m agckoaficiadRRalcan 5 result fromisotype switching, such that human
anti bodi es conprising a human uence chain (such as 2a, B, or
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sel ect i28n bfraansgens swijchyeeombination (puswitehingyand %M%mmmoal@@@éondar y (or
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} o 25 ~1Imuno globulms can be referred to as being substantially identical to a polypeptide

sequence encoded by a human Vy, or Vi gene segment and a human J;, or Ji segment,
even though other non-germline sequences may be present as a result of somatic
mutation and differential V-J and V-D-J recombination joints. With respect to such
human sequence antibodies, the variable regions of each chain are typically at least 80
30 . percent encoded by human germline V, J, and, in the case of heavy chains, D, gene
segments; frequently at least 85 percent of the variable regions are encoded by human
germline sequences present on the transgene; often 90 or.95 percent or more of the
variable region sequences are encoded by human germline sequences present on the
transgene. However, since non-germline sequences are introduced by somatic mutation
35 and VJ and VDJ joining, the human sequence antibodies will frequently have some
variable region sequences (and less frequently constant region sequences) which are not
encoded by human V, D, or ] gene segments as found in the human transgene(s) in the
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) 25 " a human sequence heavy chain composed of a (1) a heavy chain variable region
| having a polypeptide sequence which is substantially identical to a polypeptide sequence
encoded by a human Vy gene segment, optionally a D region, and a human Jy segment,
and (2) a constant region having a polypeptide sequence which is substantially identical
to a polypeptide sequence encoded by a human Cy gene segment.

30 The development of high affinity human monoclonal antibodies against dendritic
cells is facilitated by a method for expanding the repertoire of human variable region
gene segments in a transgenic mouse having a genome comprising an integrated human
immunoglobulin transgene, said method comprising introducing into the genome a V
gene transgene comprising V region gene segments which are not present in said

35 integrated human immunoglobulin fransgene. Often, the V region transgene is a yeast
artificial chromosome comprising a portion of a human Vy or Vi (Vi) gene segment
array, as may naturally occur in a human genome or as may be spliced together -



15 into other genetic backgrounds, including backgrounds where the
functional YAC having an expanded V segment repertoire is brqp;pmiﬁmh nouse
germ ine {avisR9e@e different human Ig transgene. Miltiple JupgddRpaL YACs
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with a human I g transgene (or nmultipleaguman 1g transgenes). Although
referred to herein as YAC transgenes, such 20 transgenes when integrated
into the genone may substantially |ack yeast sequences, such as sequences
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transgene. silllehauidantifigeshedegoi ng describes a preferred enbodi ment of the
transgeni c ani of, the invent.io ot her enbodi nents ar ont ted which
have 35 bean oot BEue BerBl® fos Bl e onsd Ko ana Sugopa) ThG160
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gel electrophoresis or other suitable method) after replication in yeast in no longer
necessary (i.e., prior to introduction into a mouse ES cell or mouse prozygote). Methods
) 25 of propagating the trait of human éequence immunoglobulin expression, include
breeding a transgenic mouse having the human Ig transgene(s), and optionally also
having a functional YAC having an expanded V segment repertoire. Both Vi and Vi
gene segments may be present on the YAC.. The transgenic mouse may be bred into any
background desired by the practitioner, including backgrounds harboring other human
30 tramsgenes, including human Ig transgenes and/or transgenes encoding other human
lymphocyte proteins. The invention also provides a high affinity human sequence
immunoglobulin produced by a transgenic mouse having an expan&ed V region
repertoire YAC transgene. Although the foregoing describes a preferred embodiment of
the transgenic animal of the invention, other embodiments are contemplated which have
35 Teen classified in four categories:
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i nvent itén, DiaF Muliis fols y Bi sélellsactivities, such

20, Dhagooyt o5 h taﬁ?“ﬁ?‘éé‘?bwhtﬂté‘??"emé‘ﬁﬁ’?ﬁmfbgﬁué’%’sms&“;’? B on
Bi specific é?gﬂltmeil$’§ﬁé’?:tf3q1c PorEansdh er?qtg "’r“i(?kféiﬁ"ﬂvéﬂz qﬁ@?‘ﬁ%r i ncl ude
a third ba mtdhergﬁmmalfmckbulz,ég aféthéd pptitle pmgmrﬁrloﬂk‘ae bindiag agns@ae] ficity
or an anti an ndriti.c_ce |

speci fi ci t§’/]}1 ?ﬁﬁ%gﬁﬁgﬁ?m gh?rﬁtg?‘ﬁé)t&gn%e ratea tflfc %3,[115/\&1 {Il mﬁc

anti - eﬁﬂanwﬂm}nle Wb}@h bmdéEGI)htpdendnhq cadlsgngd t@OM@W@MlmSImSMS to a
surface pr %gét'% {15! F&de)é [flé’ Re aiin!nﬁ?ce ?&ﬁﬂo\ﬂié%fﬂﬂ;qﬂ%}ﬂ{oﬁmf fipflegases the

| Mmune response agal nst -t antl-enhangerrent factor
portion" cHireed cape ‘Eﬁ?jl}" ﬂ&fg@h&r» epicRlrupling. geretin fusiong | j gand t hat

bi nds t o angidsealeiDisestidtdn or%ﬂ%nms% tcbrd @refiore lotlier kRGkGIieY, antibdyt her eby
ect of the i ndi n determn nt,s for the

results in an enhanc of.. th
Fc recept off 28Ry ggerteﬁnt]ﬁjﬂﬁ &C%%Wmfége% °F ﬁlhancerrent
fact pr 2por bindrtd agathogemar eell dtherrthae ptendriticareletuch @b h tamor @h S0 that thendritic

pathogen or cell is targeted to dendritic cells. -

Accordingly, the present invention includes bispecific and multispecific
molecules comprising at least one first binding specificity for dendritic cells and a
second binding specificity for a second target epitope. In a preferred embodiment of the
30 invention, the second target epitope is an antigen on a target cell, e.g. a tumor cell
antigen, a microbial antigen, a viral antigen or an autoantigen. These bispecific and
multispecific molecules target dendritic cells to target cells such that the dendritic cells
can modulate an immune response-against such a target cell or target cell antigen.
In another embodiment of the invention, the second target epitope is an Fc receptor, e.g.,
35 Thuman FcyRI (CD64) or a human Fca receptor (CD89). Therefore, the invention
includes bispecific and multispecific molecules capable of binding both to FeyR, FeaR
or FceR expressing effector cells (e.g., monocyies, macrophages or polymorphonuclear



cell. Alternatively, the anti-enhancenent factor portion can bin ég ﬁ
entity that is different:fromthe entity to which the first éiN;t) @ d

bi ndi ng sRefdsfdicich | €S bi nd. For exanpl e, the anti-enhanc S%@bgr
portion can bind a cytotoxic T-cell (e.g. via CD2, CD3,

CD40, ICAM 1) or other imune cell that sresults in an 20 increased i mune
response against the target cell. In one enbodi nent, the bispecific and

mul tispecific nolecules of the invention conprise as a binding specificity

at | east osellsPMNaiyand ¢o demdritisicelds dVhdse bispecific amdmaitispecifin moletiutes, e. g ., an
Fab, Fab’ r\‘{fﬁgélbie}l&mc!:ééﬂs% egecw&'u@ i HKR the/hund: %&dl&%@'ﬁm’ﬂ%&é&'
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No. 4, 946 6f Qendriizels, afilgd it dependedd Boll-friR@iafe@ It RAb:ECi®f (ABDCCH, dyﬁol@fd)r essly

i ncor por, clasﬁ’orefere ce. fI n anot her enbodi nent, bi spe0|f|c and

mul ti speci fHEHoTECHFEsoHP THREr bn conprise a binding specificity for
an anti gen on a BRigpegific anélniultl@cglﬁcambladsmés ¢fahd inveihitigecan fartheniaclode al

antigen, . nt.i b|nd| cificity
for 30 den @Ldﬁ SP%?PCI&’I nc@ﬁ aﬁ'b%ﬁ%rﬁa &ng iﬁ){’ ﬁ%’?’%l%gpemflc
mol ecul es @ﬁll an&ﬂmmn-demdn'pc pslbbmdhlgrmmﬁcgpdudne@mbpdﬁmntathem or an
FcyR prese f ng

cpeci i el Ly o SEURIY | ertpocilont Rlol (B e%ffl?ﬂ?"r?yéﬁ?’?%q‘;?@ghrecept or
can be I %Méaoaﬁwa%ﬁmmemmye mympm@ﬁw oA theraby bnsespses3Bei ncl udi ng
anot her hum&e&&?&ﬁ% ag#igst tﬁé&ﬁﬁ;ﬁ?t rBe ediil MaNcetnt RichH pofticH" chif Ye

6 (haG. " Ao Sy bidion Epibad emiegtor bt %at%@év?“ge”%%&rh SBHerhe el ght
y-ehai n gergs, alnmuagaﬂona #c%@@&ﬁ&e%y&édmmmeﬂﬁﬁééwwﬂﬁﬁfecﬂaﬁthen
oceptor 1 ot EAGRBSRESroE BN Bl Braltioc AR o BARFRIMIR Mhllnt2 U2 ©
( CD64) 15Feynhanpc1(1w§@9tor monr-‘cqpnmm gl g¥eceptnr, @qreetmeafaehg@d oedmsmu% nt t he
Fey recept ggj). aAthH.lﬁﬁ%l 'tﬂ*‘aﬁ\i EARInEYmER R tor Pl tHPEInG &/ B eﬁ thaf s
?ﬁleeglrjl)guc%ﬁ Wali Ye'iol‘flgf?fi;g%lfé%t g, %ﬁ%ﬁe ’Jlriéﬂl?ch%b‘ﬂ %Bﬂ% ‘gtn'ltvl+ éodl es
0 S e S o )

ref erence h réif. %gzgebggh@%@d @‘Xg&ohﬁ% ré‘ﬁ“&‘&e Lﬁgg}'agfesﬁﬂ% FcyR11 or
FcyR | 20at lmrwcélmmeﬁmmﬁsgmﬁéhm tél.t he Fey binding site of the
receptor and, t'ih&'&f.e édiﬁ‘ddim%ﬂﬂierlﬂs;%eélﬂ&%d%ﬂﬁ#%%fﬁlﬁ%é&aglkée gi*tll}%’ g}x}l%l)iﬁ?n

physi ol ogi cal | evels of pecific anti-Fc/Rl anti this
i nvention Cﬁ’i“@“?ﬁﬂ&? dlﬁ&EP 1CTH loast ongrantibody, og %ﬁlﬂf}l’i’ fragmeng thsesdoma

produci ng fiudisg, @\zfaubl B F (b b'wl‘tvhﬁrd\ﬁiﬁ gle ¢Rain TP THelntibody fay hB6theon,
RS e o e e e
) 25 ;- single chain construct as described in Ladner et al. U.S. Patent No. 4,946,778, issued
August 7, 1990, the contents of which is expressly incorporated by reference.

In another embodiment, bispecific and multispecific molecules of the invention
comprise a binding specificity for an antigen on a target cell, e.g. a tumor cell antigen, a
microbial antigen, a viral antigen or an antoantigen, and a second binding specificity for
30 dendritic cells. o
In another embodiment blspeclﬁc and multispecific molecules of the invention
comprise a binding specificity for an FcoR or an FcyR present on the surface of an
effector cell, and a second binding specificity for dendritic cells. The binding specificity
for an Fc receptor can be provided, for example, by another monoclonal-antibody,
35 including another human antibody. For example, the antibody can bind to an Foy
receptor, preferably at a site 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



15 Medarex, Inc. (An~andale, N. J.). In other enbodinents, the gg&lpg §
receptor antibody is a humanized form of nonocl onal; anti body @ %ﬁ The

product i apoaBdseiehar acteri zati on of the H22 anti body is dqgGgiidaedsdzf
G aziano, R F. et al. (1995) J. Imunol 155 (10): 4996-5002 and

PCT/ US93/ 10384. The H22 anti body produckfig cell |ine was deposited at the
Anerican Type Culture Collection on Novenber 4, 1992 under 20 the
desi gnati on o2CL | and has the accession no, CRL 11177. In stjll another

parti cul ar BREERRAE 1. (Thesazengs Arcodsadpial of tig! Vedrangembrane A selgble |
E r OV: dﬁd byecaptopizbioes yiHidtedre dtﬁﬁd[il_lﬂo@%rbélmmb%ﬁnf €asps: ch:yRE(@(;ﬁ),alzwd t
c-alpha r e is intended to
i ncl ude thgigghgﬁ)pla’écgﬁgm %ﬁ&gﬂ%‘)ﬁl&%ﬁ%‘% (i:ﬁy Bt one 10.
Thi s gene " hsmhkmbigh affinignEcy®d %mhnnhu%‘ﬁyldhk&ﬂﬁdﬂ)a/mb;cculp | whietl showeslsigknbr ane
I sof or msof aﬁm& anﬁ)gnc gg}agh (%ﬁ\%)l Is constitutively expressed on

|

nonocyt es/ macr ages €eo0si | ¢ "and neutrophilic granul ocytes, but not .
on non-ef f ect or @Ptodp@tmnmdmctdiaaﬂm dizschrani-ubheyRf thpnddlgnal antihodies 107 M 1)

for both I%'de?&ﬁ)eh?@é’an%&'e‘fgl 8§P g‘f:ﬁéa?%gwgé%g?@%a 8 ih 916000t i8S such

as G CSF or GW CSF Rewewsm
| munol ogy4384.687.4bateadin m,f@mqr@te%m@ﬁemﬁ ersin: bo¥pes,

i) deg_tlflgda@@oa&sbﬁﬁ&boaﬁ ltgﬁé" % d NbRHfbrch?HII'fRﬁgﬂlt@Whﬁh@@mgﬁgl%tﬁﬁﬁl l'i gand
I Ndl n onual Ve nRee SCI‘Ie R C erl.al. N I
Irrrrunolq.0 1%%@@ ﬂé‘h’ffc gh ‘é?’é&’%“g }Sinﬁbhpci‘%%’é%?@gyor use

i Pf t h;a [ nvbmphynmlbgcaidmls ohes. a&;mc(ﬁlc)amxﬁnyﬁﬁaetﬁbqnhemeﬁﬂmmmmmm .
ertrector C cell s,
(2) 5 expr os SRTAD ZA b, kA Snab g iy DS CPRERMH I, SR AL o7
of cytot oxﬁzlmﬂmlcﬁem@eﬁgnenmmpemwlbﬁ@% ALGC Ascitsaion Qenhanced
anti gen pregaket AGn b RAHAWEN F(al j}}‘ %&&%&f%&b%t WESR b (j:[(ﬂﬁigﬁécpﬁloﬂlo them

04AU?200 V\DOS/ 4016 PCT/UO 6 -33- In all enbodi nents
bi speci Pi ¢ @E&Eﬁﬂﬂe

r grbediments, b antri oY Eeepior srtibedy| east
on]gzf bi ndi ngg ﬁmﬁﬁdnﬁzm:cfbﬁnwﬂmhoéleﬁﬂ%hE@ZE(IEZ) mhe?sodwnoﬂamirl ti g gel l's An

effector ¢ specifig.a 0g» re 0 i body or
functional © t%'gz&§ g@ﬁgﬁzb odm%cgegc%?g%?r ﬁ{jﬁ falgr?@ or cells.
Preferred Bnammlblddl(ée) ﬂ&%-ﬁ@@ZamdPﬁE/IﬁB?o}’kﬁSMJ H&B&ﬂmtlﬂmdﬂptoﬂemﬁg celbcept or
of _ef f et 0kinE bl Sordhitél &l the Aniihic aﬁwﬁzp%f@gmcﬁans&ﬁ@g B4, 1992 under

i mmn\(,)wg%l obu used herel n, fector ce ers to an i nmmune

cel | chﬂ}esdemgﬂ%ttﬂﬂ\féﬁ 24Ck hand hasdhe gecepienseo. &REA  Fiune response as
(é)rgposled to the ﬁpﬁﬂll altnoueer@aﬂmum%mbaainﬁuﬁt JAhebiagirf | d

enpl ary i mun s el o Or |
e o Ty olynded By o ahiiody dhaedisf o 4 Tumin Bt ﬂ%ﬁ?ﬁ?&?fn@g @%?ﬁﬁ?&‘aasecﬁp%a s
(CTLs)), k(]Fdo&R:I (GEISDB ThetteralTgldl febeptord éd intended bo mohdgdle genepoadicest

eosi nophi | ﬁl?&eg‘égé @&1{1? f%h%ﬁ!{o M@%ﬂee@ i géx% Wh?&)éﬁc%ﬁe sfReq cells,

and basop or ce S express spetl C rec%?tors and carry
out )s pedi f pernatively spliced transmembrane isoforms of 55 to 110 kDa. FcaRI (CD89) is

constitutively expressed on monocytes/macrophages, eosinophilic and neutrophilic

granulocyies, 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 Immunology

30 16:423-440). Four FcoRI-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).
FcoRI and FeyRlI are preferred trigger receptors for use in the invention because

they are (1) expressed primarily on immune effector cells, e.g., monocytes, PMNs,

35 macrophages and dendritic cells; (2) expressed at high levels {e.g., 5,000-100,000 per
cell); (3) mediators of cytotoxic activities (e.g., ADCC, phagocytosis); (4) mediate
enhanced antigen presentation of antigens, including self-antigens, targeted to them.



I mmune functions. In preferred enbodi nents, an effector cell is capable of
i nduci ng 15 anti body-dependent cell-nedi ated cytotoxicity (ADCG) 4 pg65a006 a

neut r ophiywo@aBaite of inducing ADCC. For exanple, nonocytl,eﬁmﬂﬁogghages
whi ch express FCR are involved in specific killing of target s and
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expressi on of allh embogigmentss hispee i aad multisppcife molecyk si9f thedgvantiead by
| mror al  f acb@psise eﬁul@dgtaﬁelﬁnamgls aﬁﬁmﬁ%me}saéa@gﬁlzeg F EsiRd0, ahfndﬁﬁvEénshas

b f dt b A h d
eigpesgrgn |ﬁcr gg?ﬁécgb @“ﬁe‘fr\ﬂgglgé]d ereligcr stgeéqunﬂb Z‘f?g Zggsnst
targets. Afurefibeal aotibedy ﬁ‘agmdsnt}ﬂhm@uﬂglﬂ%lﬁ: eceptysel effectrgells. Brafetrgén or a
target cel lantl&)%léis-gglr\%%t bben?ﬁﬁ%n%{}?'laﬂgﬂ%sﬁcrr%gé for c%%leffec?) @elfsua?la@ é (e 9.

a human “or
monoc! onal Vdmhlbadwomd&ywdogmous mmumgiubltlmspem fic nol ecul e) of the

i nvention. In oa\%les@ﬁeib ﬁr@%ﬁ'&f&%&llﬁﬁzﬂrsﬁa@mﬂﬁﬁgénﬂfw ick® | . In other

enbodi ment s, ? taraﬁ; |nc udes tunor cel a mcro pat hogen, a
virus, or veived phase of aagmppng sespoRses 25oRRosed Fothe 5ognisANds ar e

pr leI erred, fa@ﬁ\faﬁbxll 9Hﬁ§f=b@ﬂbl¥3ﬁ1€fhﬂﬁh§fbs§@lﬂe bExerﬁﬁ]E.fPﬂﬁﬂuﬁd‘céﬂ@Qn&lﬁcfd)ﬁééﬂLdf% or |
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chimeric anyuol;mleeeells((étfi‘Lb)a killeochils crehtiryl klﬂaomﬂsmmiroﬂwges andnocyles s known in
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Pat ent Apphnduamgoﬁdeleél PbBZxa:ﬁplej mUﬁdSUytesNhacrEphagee aﬂhlEﬂtaﬁpl*ess W:e cation.

171, 496; n Eur ean 73 494 Ne rger et
al . Inte?/%%toli‘ieﬁa S% H%O fgégée%a aﬂ”&/ %cgm ?%fb“l gsnt No.
4,816, 567: of theaipimung smteml. or, b:zdmgpea«:ﬂsnhatmsenp@ngcas |I@mﬂl¢mnﬂ@énn®é&,t er et

al . (1988 I 7 br BNASo 391,3443; Liu
et al 19%b§&38ﬁ°ﬁ°§u4%3ﬂpgﬁéoééégsé5zl S556! i targld ))r(1987 e A 218:

Ni shi m#0a &xpragsion ofgpartieularctcRepr an effoctorasll rap be regadated by himoral B19FS Nat ur e
314: 446- 44Quchai’d sBIFoﬁéxamplé %&ﬁress)ion NﬁFéyRI@&@ bedn foﬁﬁﬂ to E@uﬂ»ﬁs@ﬁl&ﬂ&ﬁ 9). 10

R vari abl & iREe bﬂ‘%ﬁe@ﬁ T ot b RS SO or SRR w th
equi val ent of Egdlidwarsg tellsagainsatardels. vAam effidsiter aedlgiao mhagc@amsc at lyrsemtagﬂ of
humani zed gl HRIdr G target cell.
' ) 25 "Target cell" means any undesirable cell in a subject (e. g.,-a human or animal)
that can be targeted by a composition {e.g., a human monoclonal antibody, a bispecific

or a multispecific molecule) of the invention. In one embodiment, the target cell is a
" dendritic cell. In other embodiments, a target cell includes a tumor cell, a microbial
. pathogen, a virus, or a virus infected cell.

30 ‘While human monoclonal antibodies are preferred, other antibodies which can be
employed in the bispecific or multispecific molecules of the invention are murine,
chimeric and humanized monoclonal antibodies.

Chimeric mouse-human monoclonal antibodies (i.e., chimeric antibodies) can be
produced by recombinant DNA techniques known in the art. For example, a gene

35 encoding the Fc constant region of a murine (or other species) monoclonal antibody
molecule is digested with restriction enzymes to remove the region encoding the murine
Fe, and the equivalent portion of a gene encoding a human Fc constant region is



anti bodi es are provided by Mrrison, S. L., 1985, Science 229:1202-1207 and
by O et al., 1986, Bi-oTechniques 4:214. Those nethods include b$dlatilhg,

mani pul atwodsnadide 15 expressing the nucleic acid sequencespéﬁggozggﬁgde al |
or part of inmmunoglobulin Fv wvariable regions fromat |east one of a heavy
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human ant i B3&@PIWi0PH: Woehrt ale (13864 Netusn3 HE:4ind4Qmad Shaw ehal-i 1188y). Natint er
describes gangirhad. 8611543-130)be used to prepare the humani zed antibodies of
the present inveption (UK Patent Lication GB 2188638A, filed o Mar ch
26, 1987, the %ﬁt"gﬁ{‘%‘l"cﬁmﬁﬁ R @&%ﬁ@@gmw r FErRANeE R EY ce. The
human CDRs Fyeyrifitle k&fib@ odithvirt hotdirectiy il velRa atiigdicbiatiingoviticdqmbialei® Sit e-
directed myg e}lgene%__jrs as de%cri begl in.lnt eénatehonal ABPL' cat.i on l]V\iD 94/ 10332
ent i)t | e d, gg] NCES Trom human I'v variable regions. cneral ICVIews umanized cnimeric
Humani z edAiahtibdgdesi axs poFededdeypviormson; 8. InmiABdgSabmted 22901431 207iaMb bp Aliek ear
Phagocytes. ;4 : 0 - 30 L i hi.fg the
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scope of the’ i nyvention af I meric an uman| zed ant | . I ch
speci fil® afEPrEssig e musiglc asid prayigness thal erqede gH|as pag of impwaegiobylin Bar t i cul ar

}or eferr eg RuhED) éi‘@%xﬁrﬁﬁdr@@ﬂ{e@ﬁdﬁé&a&%ﬁ@ré@hﬂgﬁdﬂ?ﬁSbﬁﬂét&é &such Audléie acid |

ranewor regl Su as 0,, | rove | I N 0] e I,gen. or e,

e e e i B e 35e e Y B Budter Shatethtd, Mo B oG B TS e

human f r amanentt-GRIGiIdL actbodyeprodeghghddidentah THeaecombinamdDN4 dnocdingtheat t he
o S o . . . .

o 1 moone ARSI ARl Sy s ALl oy = (e

to i nprove ng of ‘Human I'n, some

i nst a_nc?é)s. exprEs STty ector; @Wb]@lhumﬁéda%ﬁwiﬁm ﬁé@ﬁﬁ&lﬂ prodyesdbyed, or
substi t ut e¢3R Suls8hBIohaI St PatBRY £275,659; DExks et £1d 1988 NBREE §31:952-824;er ed

ant 1 b0 o3 iertcel s I el gL Dbt syt S0y et Lo Tl s
humani zed &060.bodi es whi ch have been nodified by, e.g. ~ deleting, adding,
or substituting [{pgs w2l of ! Earﬁ&hbrqﬁggan dnfbody may be replaced with at least a
") 25 portion of a non-human CDR or only some of the CDRs may be replaced with non-
human CDRs. It is only necessary to replace the number of €DRs required for binding
of the humanized antibody to the Fc receptor.
An antibody can be humanized by any method, which is éapable of replacing at
least a portion of a CDR of a human antibody with a CDR derived from a non-human
30 antibody. Winter describes a method which may be used to prepare the humanized
antibodies of the present invention (UK. Patent Application GB 2188638A, filed on- -
March 26, 1987), the contents of which is expresély incorporated by reference. The
human CDRs may be replaced with non-human CDRs using oligonucleotide site-
directed mutagenesis as described in International Application WO 94/10332 entitled,
35 Humanized Antibodies to Fc Receptors for Inmunoglobulin G on Human Mononuclear
Phagocytes.



- exanpl e, an antibody can be nodified by deleting the constant region and
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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
30 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 Vaccine Conjugates/Immunotoxins -
35 In another aspect, the present invention provides a variety of therapeutic

conjugates which include one or more human anti-dendritic cell antibodies (or fragments
thereof) linked to a second agent. Particular agents which can be linked to the
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30 - . Techniques for conjugating such therapeutic moieties to antibodies are well
known, see, e.g., Amon 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

35 (Marcel Dekker, Inc. 1987); Thorpe, "Antibody Carriers Of Cytotoxic Agents In Cancer
Therapy: A Review", in Monoclonal Antibodies '84: Biological And Clinical
Applications, Pinchera et al. (eds.), pp. 475-506 (1985); "Analysis, Results, And Future
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of well known and readily available cross-linking reagents. These cross-linking

reagents can be homofunctional or heterofunctional compounds, such as SPDP, SATA,
30 SMCC, DTNB, that form covalent linkages with different reactive amino acid or

carbohydrate side chains on the anti-dendritic antibody and selected antigen.

Any antigen that can be cloned and expressed or purified can be selected for use
in the antibody-antigen vaccine conjugates of the present invention. Techniques for
obtaining such antigens are well-known in the art. For example, tumor-associated

35 antigens can be directly purified from cancer cells and identified by physiochemical
techniques such as tandem mass spectrometry. Alternatively, tumor-specific T-cell
clones can be tested against antigen-negative cells that have acquired antigen by being



proteins and carbohydrates. Antibody-antigen conjugates of the Q@vlﬁ]p g@
al so can be used to inprove the efficacy of vaccination agains eZ | ous

or gani smewadnolhies r toxins that may be encountered duri n%dﬂ/@éﬁ?)saﬁﬁ t hrough
bi owar fare. Exanples of such antigens include, 15 for exanple, anthrax

antigens, botulismtoxin, nmalaria antigegs, equine encephalitis, and Y
pestis antigens. Qher sui table antigens for use in the ariti body antigen

conjugates of the invention include tunor- assocr ated antigens for the
prevent i on'ﬂ%‘iS feciedhvith plaseid PAidcelpres tofsolapteasclone expressingdboaitigerd ant i gens

i ncl ude, {BER: Pupltided SnltRéh BeoonBieirdt M) prebibély iddhtiGPIHe Bntidditidite obRP- 2,
mel an- A, Olﬂﬁjlt/lN(ngSO) |0d| otype% ! I\HQ)ZGE3 Tyr(;srnase

Tel oner ase; ept 8 MUC-1 antigens. Tunor associ at ed ant | gens also include the
bl ood group antAgagmﬁcémradmgploﬂhdz&mbo&ﬁ-annga%onj@ﬁes bif the pesént B- 2

I e A e Bt S
be conbi netllewbbf hmpEovstthe effisacy efenascipatidn. aecmcﬂlaglynmiecuvys dis¢asesatigeand gpl 00
al ong wi t hy@fintheR By ﬁ%éﬂ%gargft wk@ﬁ ufd r trm%%s aré oé&iﬁ%%?h«?ﬁbggﬂé bmgF@dr' tic

anti body construct, er sul |gens I nc vira

anti gens f%?ﬂj‘ﬂgﬁ’éﬂdpﬁoév’@iﬁﬂr @ﬁ'@?ﬂdﬁlﬁ“‘egﬁlhﬂé}ﬁboéﬁs thednventionseh as gtibrgy es of

viral anti B@l‘&o if5h éffécagéveazd&ﬂies| [3) Eléswmfwﬁéus Hiserag ,anuge%ylﬂclw MV- 1

nef, C \}, 2. an antr I n anot her
pref er Eﬁd P@WEQWeVE%IIPé@F’@B%t‘?”&EH“ﬁ?n “f%‘faé Sl anti gen
i ncl udi-ng, prkmwnmaﬁd dalrlmliyddatéso gp 100 or Prel In anot her pref erred

nbodi h ' f
oxanpl o o, AREGE B AR Gt oftB AR AN gsg PP Gl RPp e T
bacteri al aﬁﬁca@ewf vmmnawm@mnsbumfeth@us brganisets and, thefvtonivis deatmaydedi i or
Tr epon?mpéﬁdohgﬁe?éa dﬁH?x% tBRE] RARRSUBR bicRtdrBlre. SPxAMDIEIS SuER ﬁg&g&ﬁﬁlﬁfe the

I nvent | on ¢an treat nent "or preventi| on Ol Vvarl ous terial

di seasds siff§xaEp nﬂrhe%me&%rbwsm&%ue ans, ARREFES, £AUag snesphalitys, gadier i a,
Lyme Di sea¥epesiy phitigens. and Tuber cul osr s. 0 4 AUG 2006 WD 03/ 040169

PCTI US02/ 36036 not her e odi es .speci fi.c for
dendritic cell sogl?;ﬁ’l' BJEA@ 8‘81%‘385%6%? %aflﬁl?(bd&f Pgorgggaft‘is,oféﬁeg_ , a tunor
cell, an elventiay inchidk tamoreassoaisied astigepa férde preventiondeigatinént of ednicers.

Anti - de”drEkéu:ﬁ lféﬁgfuﬁ‘ﬁHr'aQ%ia‘% agﬁlg@i?st ingﬁrdﬁ%tﬁ J‘Eotflfnﬁ%%‘t Rﬁ/ﬁé& Esan be

drrectlé expre surface ace
u

or exarrp transfection or
5 t r angBucePYi0, MARTLLTRPZ; puslan-A. Q¥ FSQ@dn M Keras Ohidichive. %{é@ dequences
encodi Nng aMAKBIB, Tyedkas él'Eélcﬁﬁérhsesﬁﬁi:MU@-laé]ﬂi e@sdyr@ﬁortahmral&eﬁﬁi fis Of

oL 9en b1 A BB b s, Ry AV BT (T B rnﬁﬁpr otein
cont ai ni ngamtigensnbEnavitires pecfelostbermbaiiment, mmaﬁlaarmhe antigends fused tecebibglent | body,
or anti gen, g BCH il ABER bors6t Rhr MERIAES: MNGE SRS dall Be combined with
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GM-CSF or 1L.-12, and fused to an anti-dendritic antibody construct, e.g., B11.
Other suitable antigens include viral antigens for the prevention or treatment of

viral diseases. Examples of viral antigens include, but are not limited to, HIV-1 gag,
HIV-1 env, HIV-1 nef, HBV core, FAS, HSV-1, HSV-2, p17, ORF2 and ORF3

30 antigens. In another preferred embodiment, the selected antigen is a melanoma-specific
antigen including, but not limited to, gp100 or Pmell7. In another preferred
embodiment, the selected antigen is a prostate-specific cancer antigen, for example,
PSMA. In yet another embodiment, the selected antigen is a bacterial antigen including,
but not limited to, Toxoplasma gondii or Treponema pallidum. The antibody-bacterial

35 antigen conjugates of the invention can be in the treatment or prevention of varicus
bacterial diseases such as Anthrax, Botulism, Tetanus, Chlamydia, Cholera, Diptheria,
Lyme Disease, Syphilis and Tuberculosis.
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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.
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
composition, comprising two or more human anti-dendritic monoclonal antibodies. For
example, 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. In another embodiment,
a human monoclonal antibody that is rapidly internalized by dendritic cells can be
combined with another human monoclonal antibody that induces antigen presenting cell
activities of dendritic cells, e.g., release of immunostimulatory cytokines.
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ine earth métals, such as sodium, potassium, magnesium, calcium and the like, as
-well as from nontoxic organic amines, such as N,N'-dibenzylethylenediamine, N-
‘methylglucamine, chloroprocaine, choline, diethanolamine, ethylenediamine, procaine
-and the like.
A composition of the present invention can be administered by a variety of

30 methods known in the art. As will be appreciated by the skilled artisan, the route and/or
mode of administration will vary depending upon the desired results. The active
compounds can be prepared with carriers that will protect the compound against rapid
release, such as a controlled release formulation, including implants, transdermal
patches, and microencapsulated delivery systems. Biodegradable, biocompatible

35 polymers can be used, such as éthylene vinyl acetate, polyanhydrides, polyglycolic acid,
collagen, polyorthoesters, and polylactic acid. Many methods for the preparation of
such formulations are patented or generally known to those skilled in the art. See, e.g.,
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25 many cases, 1t will be preferable to include isotonic agents, for example, sugars,

polyalcohols such as mannitol, sorbitol, or sodinm chloride in the composition.
Prolonged absorption of the injectable compositions can be brought about by including
in the composition an agent that delays absorption, for example, monostearate salts and
gelatin.

30 Sterile injectable solutions can be prepared by incorporating the active
compound in the required amount in an appropriate solvent with one or a combination of
ingredients enumerated above, as required, followed by sterilization microfiltration.
Generally, dispersions are prepared by incorporating the active compound into a sterile
vehicle that contains a basic dispersion medium and the required other ingredients from

35 those enumerated above. In the case of sterile powders for the preparation of sterile
injectable solutions, the preferred methods of preparation are vacuum drying and freeze-
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) 25" and/or parenteral administration. The formulations may conveniently be presented in

-q

- unit dosage form and may be prepared by any methods known in the art of pharmacy.
The amount of active ingredient which can be combined with a carrier material to
produce a single dosage form will vary depending upon the subject being treated, and
the particular mode of administration. The amount of active ingredient which can be

30 combined with a carrier material to produce a single dosage form will generally be that
amount of the composition which produces a therapeutic effect. Generally, out of one
hundred per cent, this amount will range from about 0.01 per cent to about ninety-nine
percent of active ingredient, preferably from about 0.1 per cent to about 70 per cent,
most preferably from about 1 per cent to about 30 per cent. -

35 Formulations of the present invention which are suitable for vaginal
administration also include pessaries, tampons, creams, gels, pastes, foams or spray
formulations containing such carriers as are known in the art to be appropriate. Dosage
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When the compounds of the present invention are administered as

pharmaceuticals, to humans and animals, they can be given alone or as a pharmaceutical
30 - composition containing, for example, 0.01 to 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
compositions of the present invention, are formulated into pharmaceutically acceptable

35 dosage forms by conventional methods known to those of skili in the art.
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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

30 invention can be administered with a needleless hypodermic injection device, such as
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;

35 U.S. Patent No. 4,486,194, which discloses a therapeutic device for administering
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



(BBB) excludes many highly hydrophilic conpounds. To ensure that the
t herapeutic 10 conpounds of the invention cross the BBB (if desilrieklib, mfhey

can be f for exanple, in |iposones. For nethods cturing
SWEAuetls oS

| i posonmes, see, e.g., US. Patents 4,522,811; 5, 374, 548; 33 1.
The |iposones nmay conpri se one or nore rsém eties which are selectively
transported into specific cells or organ t hus enhance targeted drug
delivery (see, e.g., V.V. Ranade (1989) J. Chn. PharmacolL 29:685). 15
Exenpl ary N géﬂV,ﬁgél,rmh:eh idéssldsech uatéablofiew émplantribie infusfeesppamtug. for u. S

E?E)gmam5 gfcgmﬁ&.@ué ﬂmgl_d% go?r[#ﬁ%l S )Plaggﬁ %3%’)4%3% i boéﬁ“&lﬁ’c%l%5 %AH%F{O%] man et al .

(1995) FEBYEk Yen' sy having mpulthghamber compartnientsd 8id Neg-iBatant o, 4,495 .

Chenot her . wfchd&loses %B@iﬁbﬁ@w&éh%xg sgstéﬁlc efHeSL phtBits %fé)iﬁcorﬁpra%'d hefel1995)
Am J. $y%| O‘liff’ 1233; 134), different Gl es \M}% rise the 20

f or mul at referepeR széﬁtheéﬁ%c WMWH@'&%@%MD& 951G kRasTRY
nol ecul es; tkeekillébatiheiaar et al. (1994) J. BioL Chem 269 9090) ; see aI SO

K. Kei © M L. Laukkari 1994) FEBSLet 6:,123: Ki |l
Fi dI glrn-?gggq |M&%Fﬁ%@rﬂlﬁ“&7§1 %Wmdﬂﬁoé‘rﬁﬂ?&g leéf" e‘I‘}I"’r‘E\F:Qﬁ?’?’bn t he
t her apeu]'E i be damintedito afsutepropandisttibationaneivel Aorekahpld, the bllogdets ainebasriern ?

er, me t na
tost br ot o/ DEE) SLACHTRAY hibllg HHRERATEIOEHE CrEefited ARRRL WRIRIE V- 0
del i verldy bymbmngisqfﬂjleemwmont@mtbc: Bﬁduﬁdﬂ ), they tchm be fierorulased, iferf ect i on.
The conposickifle HIip o@@méé U Iﬁ&ﬁ?‘%}’fooﬁmns O?z[ct&rinan}@;u liftREMes %Ed @beu ISi Piefrsi STS.

It nust be éggae un er the con act ure ‘and orage and nust

be preser vée ndb /4ehl a8t i Thg lipesomaes wry ﬁ?lepe%frwrﬂr%esuch as

bagt Ier It a amblétte@g\rlucts&eéele&di\ﬁlm hn&tﬁ pogtad trito Sdcefid telle ofle thwaﬂaeﬂc;eblz% y

modul at es ro u

nore pref e?%%&'flé %‘S‘llga‘fe%"%rgg Bé’ut\?S)d é}(.)anaé@e(:l'b%r% ('l?'ér 2%’ 28?99 I eas('z

about 63 Exegphty targetmgenpietésinaludy fdiste at blotiagteeabgytU. 80%teﬂ|5a¢1|6u)d6 tbo

ontreat eq bl 51 ondBll bl 4 TR R PoBbAL xR ol

predictive 1§$ 1838); %@lﬂ%ﬂdilﬂﬁ (B3 dHpemam il (4 BRVA EBR Leth B0 i1 401y ﬁb’i‘?é}ﬂ‘ﬂlaét ion. 0

éOAUgS ZL\/l OX@%%%&J&SE’ B&g@gg&gﬁé@ﬂéﬁw 480); Mﬁgﬁgﬁ kdt@nha)!# rétcﬁtéﬁl(‘: gma@e% élyt gf a
it va i ou

rm(rerI ate i ﬁﬁé @9%? %’é’{ ]éﬁggé%gf’fg‘%?ﬁt SPEUEY W%H(E‘Pf’yacé’mﬂlﬁe vitro by

assays 2es donrivdations bétlre_ ianehtionsyas vml dshvenpishédte df meanwmtedmeleeulbs; pb@

embodi ment sk 1b0H% bloiEhERUISSRAIPIDE ol 12 KdiRHBRSHY. ¢ cRmRRHNT can

inhibit 5 dend nd/ or rate

synpt ons, €1994) FERYFiesmdd &3 aIuTt &ll&umﬁ k Fldlwﬂa%)lmrmmomerkodaﬁ&meh

enbodi ment opadehpsdiaRatbf Bdlihven8bh a6t thees eﬁ‘t’i@&% p&ind8 of R iARGIbh Grec OMPOUN

can enhance, anti gen rocessi_ng and res ﬁﬁi} { dendritic ﬁ.ld:e and

thus enhand®m 0 hipesgmgsde aa"@%‘ierﬁ? ereq ?@SEH &he Hpgsgmes ng One of

ordiinaras skirpdtirigmoieey. dhta mestlpletbmed biBodificd tes tieRpestitctoraounds i thas ed
liposomes are delivered by bolus injection to a site proximal to the tumor or infection.

Q:

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.

30 A "therapeutically effective dosage" preferably modulates dendritic cell growth
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
and/or activity can be evaluated in an animal model system predictive of efficacy in

35 antigen presentation and/or immunomodulation.
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VI. Uses and Methods of the Invention -
The compositions (e.g., human monoclonal antibodies to dendritic cells and

derivatives/conjugates thereof) of the present invention have in vifro and in vivo
diagnostic and therapeutic utilities.

30 For example, these molecules can be administered to cells in culture, e.g. in vitro
or ex vivo, or in a subject, e.g., in vivo, to treat, prevent or diagnose a variety of
disorders. As used herein, the term "subject” is intended to include human and non-
human animals. The term "non-human animals" of the invention includes all
vertebrates, e.g., mammals and non-mammals, such as non-human primates, sheep, dog,

35 cow, chickens, amphibians, reptiles, etc.
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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

‘therapeutic agents of the present invention are useful to inhibit dendritic cell mediated
alloantigen-induced immune responses in the donee thereby preventing such cells from
30 participating in the destruction of the transplanted tissue or organ.

Graft Versus Host Disease
, A related use for the therapeutic agents of the present invention is in modulating
the immune response involved in "graft versus host" disease (GVHD). GVHD is a
35 potentially fatal disease that occurs when immunologically competent cells are

transferred to an allogeneic recipient. In this situation, the donor's immunocompetent
cells may attack tissues in the recipient. Tissues of the skin, gut epithelia and liver are
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In another aspect, human antibodies specific for dendritic cells can be used to

30 directly target whole cells, e.g., a tumor cell, an effector cell or a microbial pathogen, to
dendritic cells. Anti-dendritic cell antibodies or antigen binding fragments thereof can
be directly expressed on the surface of a cell, for example, by transfection or
transduction of a cell with a vector containing nucleic acid sequences encoding a human
dendritic cell-specific antibody of the invention. Alternatively, anti-dendritic cell

35 antibodies, or antigen binding fragments thereof, can be bound to a cell or a pathogen by
the use of chemical linkers, or lipid tags, or other related methods. Cells with surface-
anchored anti~dendritic cell antibodies, or an antigen binding fragments thereof, may be
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beari ng ce desi red, effector cells can be 0 4 AUG 2006 WD 03/040169
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target cell or at@ob8ebf administering the compositions (e.g., human antibodies,

multispecific and bispecific molecules) of the invention are known in the art. Suitable

dosages of the molecules used will depend on the age and weight of the subject and the
particular drug used. The molecules can be coupled to radionuclides, such as O, Ny,

30 !%Rh, etc., as described in Goldenberg, D.M. et al. (1981) Cancer Res. 41: 4354-4360,
and in EP 0365 997. The compositions {e.g., human antibodies, multispecific and
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

35 used as therapeutic agents. Effector cells for targeting can be human leukocytes such as
macrophages, neutrophils or monocytes. Other cells include eosinophils, natural killer
cells and other IgG- or IgA-receptor bearing cells. If desired, effector cells can be
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) 25 immune response against a target cell or a target antigen. A dendritic cell targeted
therapy can be combined with other forms of immunotherapy-such as cytokine tIeatment
(e.g. interferons, TNFa, GM-CSF, G-CSF, IL- 2).

Bispecific and multispecific molecules of the invention can also be used to

modulate dendritic cell activities, e.g., antigen processing and presentation, as well as to
30 modulate the level of a cognate antigen on a dendritic cell, such as by capping and
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

35 complement. In one embodiment, ex vivo treatment of a population of cells comprising
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.
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dendritic cells. The detectable label can be, e.g., a radioisotope, a fluorescent

R

) 25 compound, an enzyme, or an enzyme co-factor.

.In one embodiment, the invention provides methods for detecting the presence of
dendritic cells or a dendritic cell antigen in a samiple, or :i1easuring 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 .

30 thereof, which specifically binds to dendritic cells or a dendritic cell antigen, under
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 2 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

35 the sample.



10 cytokine or conplenent, or one or nore additional human antibodi es of the

invention (e.g., a hunman antibody having a conplenentary acti VI whi ch

bi nds to pePedbpee on dendritic cells distinct fromt he § ﬁ] b 2006
anti body). The present invention is Rirther illustrated by e ? oW ng
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applications cited throughout this application are expressl y i ncorporat ed
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types of blood cells by flow cytornetry. Dendritic cells were prepared from
adherent nonomclear gells by culturing for 5-7 days in nedia suppl enented

i t h - 4. | “and | f & A\ UWsellt
wi th GVt Gl @diHpieé - 4- G anul ocytes (PW nonocytes an ygﬁmé%éw%‘sh

obtained from heparani zed whol e bl ood. The cells were in

hybri doma supernatants from 35 I gG posi_%h\_/e clones at 4'C. Binding was
detected with a FITC | abel ed goat anti-human |gQ& Fc) probe. The cell
associ ated fl uorescence was determ ned by anal ysis using a FACScali bur
instrument. 0 4 AUG 7006 WO 03/ 040E50AMPIRS02/ 36036 - 55- Several

hybri domas that were screened produced human 1g@ K antibodies that .
denonstrated reactivity wth dendritic cells as assessed by flow cytonetry
(e.g., A3, Examplexb3 Productisyaf Haoman Manochgml Amtibodies Againgt c20, 28, €29,
C30, C35, El, E8, El @endbticGells20, E21, E24, 10F7, 28-6, 24-3, 25-14,17-6,
19-2 ang 19-4), as shown in Table 1 5 below. Sonme of the human anti bodies
denonstrated very high and preferential reactivity wth dendritic cells as

conpared to ot hHunbhead-deadditié Ndl&fﬁon&lék?a@\bﬁlim_wéf@g&ﬁdrﬁé@ b9 Immunizing
T o T e R SCouH s L0 B o A PERAN, L,
A5 A 22 3 migkere generated af\d8scHbed-intU5. Pdient NBS.|5, B83129Bdd 5,535,806] fBe- + C20 -
+ C28  Coflire dffclbsutes Of \’Nhi'&jh‘argﬁé_}eﬁy Ezorpgk‘atéd By reference.
10 In particular, HCO7 mice were immunized four times with intraperitoneal
injections of human dendritic cells emulsified in Freund’s Adjuvant. Briefly, dendritic
a ‘) cells were prepared as follows. Human peripheral blood mononuclear cells (PBMCs)

were obtained by density gradient centrifugation of whole blood or Leukopak platelet

apheresis preparations. Monocytes were isolated by adherance to tissue culture flasks
15 for two hours, and then differentiated into dendritic cells by incubation with 2 ng/ml

GM-CSF and 10 ng/ml IL-4 in macrophage serum free media (Gibco) for 5 to 9 days.

Cells for immunizations were used fresh or stored frozen at -80°C. Mice were |

immunized every 2-3 weeks. Finally, an intravenous injection of dendritic cells in

phosphate buffered saline (PBS) was performed prior to splenectomy. The spleens from
20 responding mice were harvested and dispersed into single cells.

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

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

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

30 The hybridomas secreting human 1gG were tested for reactivity with various
types of blood cells by flow cytometry. Dendritic cells were prepared from adherent
mononuclear cells by culturing for 5-7 days in media supplemented with GM-CSF and
IL-4. Granulocytes (PMN), monocytes and lymphocytes were obtained from

~ heparanized whole blood. The cells were incubated with hybridoma supernatants from

35 IgG-positive clones at 4°C. Binding was detected with a FITC-labeled goat anti-human
IgG(Fc) probe. The cell associated fluorescence was determined by analysis using a
FACScalibur instrument.
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extrenely high binding Exanple 2 Characterizati on of Human Monocl onal

Anti bodi es Against 10 Dendritic Cells “P3 “Bi ndi ng specificity of purified
human anti-dendritic cell antibodies to dendritic cells 15 Several

gy b(rj i domas tlh?t &Q%Ehﬁgidlbmdﬂlak g@r@m&dagajgﬁ?u&&dmnﬁ?ﬂgmmﬁyﬁm thlat |
endritic ¢ S re subecl oned.and. expanded for ification- a
ant bodi os eepatitEreaBio T8RS BRTE RetRl B By SEmMAB O AR | &
spi nner f @33 A2d, A33,1RiBlilf Bad, B4t (182 Cab, C2hiCANCAY, GI6, OB, ENHS, Bdli es were
purified b heegred-q9 ~ otgy g [e di t he
manuf acturg';;rl'(géﬁs eczﬁf?ggppggg%&%g’eg E%ﬁggaég???%f%d’i : iﬂeﬂgt}?lléf?ed

human art i thekivesSeme ef the bameas grtthpdiesrdemenstrated very ighandapraferantisl cel | s and
cell lines ré&ﬂﬁ;ﬁf%ﬂﬂd&ﬁdﬂt;fd ¢4 2s e&ﬁg&ebmﬁems&a Eelf%flples.t ypes using flow
cytonetry. Briefly, dendritic cells were prepared from adherent nononucl ear
cells by Llturing for 5-7 days in nedia supplenmented with G CSF and | L-4,
as described 25 above. The W37, CEK TBP-1 and L540 cell lines were cultured
in nmedia supplenented with 10% fetal bovine serum The cells were
harvest ed, washed, and incubated with saturating concentrations of human
nonocl onal antibodies B 11, C20, 0 4 AU6 2006
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As shown in Figure 1, human
dendritic cells.

Monocl onal

| ow | evel reactivity with the nonocyte-lik-e cell fines U937 and THP- 1,
and the gk-s—Hyrphorarcet——t+re—t546—SHmtarty—htrarmy nonocl onal
ant i body wnan hound preferentially to dendritig¢ cells, buj also reacted at -
a low | evel mabhlL@ffhociRkl S aMEndéRes | CelBpMNs ThBeRiAR Geli¢nOnst rat e that
human nongetonatantToth cFﬂS T—€26 au(‘]qd E2t—rgcognizedi{ferent antigens,
and that theyspreferentially bind o dendritic ¢ells conpafed to other
cells of matoppetctHreage—i5—+t—Doserdependent—btndingiof purified
human anti -dg@dr tic cell antibodies to (dendritijc cel)s The¢ dose-dependent
reacti vi t yrot—puret—hurpri—ant—dener+He—eeHronrectoenal anti bodi es Bl
1, C20, a dg;@l wi th dendr|tic cells was fexam ned by f}ow cytonetry. 20
Dendri ti c jeetHs—nere—prepatedfrom-adherelrt—ronem-elear—eelHs as descri bed
‘above. The cgdl s| were_harvested apd i ncubated wi th vapying ¢oncentrations of
t he nonockeradt—pntibedi-esB-11+—CR0—E2L-or—an—itsotype—eontirol at 4C
Ant i body hji %Z{]g was_det egt ed vm4t_/[1 a FITC | abel ¢d gogj. anti - human |1 g3 Fc)
probe, an I associat-edtfluorescence was—determined—usiig a FACScal i bur
I-nskrument] wghbh el | Quest sof tware., 25 Each nonogl onal, anti body denonstrat ed
dose- depe At—bl nding to—¢d - Iparedto-af i sotype mat ched
control 1gGantipody, as shown in+ Figure 2. Thege da dempnstrate that the
purified n—apnoclonal antibodiles B 11 CI0.and E2 hindlin a
concentr atji opzdependent mafi ner to dendriftic cellis. The varying intensity of
bi ndi ng bel he_ahLL;dfnerfi#“nnll i Bodi ds_i . that they
recogni ze u:é%ﬂe 30 nol ecules or ﬁpi t opes| on }he dendr%_ti c tells. I11I.
Bi ndi ng of inenliant.i body 11 to'CDh34+ em'c -derirvved dendritic cells
Due to their gvallability, dendriii c cellfs differenti;}ed from circul ating
bl ood 35 jnph@cyfes afe the nost Hammon| yvi used type of"dendfitic; cell for
bot h resej’r}ca”fnd clinical |applications. Hovve/ver, dendriticicells derived
from progegni Stem tells{also an_be used”and nay Aor e agcurately
r epr esent d%gg(;i ic cells {n human tissues. 0, 4 AUG 7%26 03/ 040169
PCTI US02/ : 50 _Accordingly, t/hthpf Ilﬁ\'i\/in study demdritic cells
differentiatgéisf'om CD34+ 4 )
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progenitor cells were evaluated for reactivity with human rmnoqj%n?ﬁ DUG
antibody B I | by flow cytometry Purifi ed nonocl onal: anti body

ext ensi velwo di/gdoygped against 0.3 M5 sodium carbonate buff @pqRbh/Ress for

| abeling with fluorescence isothiocyanate (FITC). A stock FITC sol ution was
prepared by dissolving | ng solid FITCigyl nil of DMSO  Stock FITC was
added dropwi se with constant m xing in an anmount to provide 50 gg FITC per

ng of anti yody—protern—Folrowrng—the—addit+on—of € —the—rol uti on was

i ncubated i nlgﬂﬂp dark for 1-3 houq;_ at rogm tenpeyaturg, FITC | abel ed

ant i body -sotated— 4 gcn FtrFatt+opr—or—a oc'ﬁh&dc;\ &0 col um

equi | i brat ed FBS 4+ jprogeni tor cells d dendrijfjc ce]l

differenti gt .25?.3 Aech a%. eobtad ne& from Pui?. e—frechrotegtes, | nc.
(Galthersbtrg4 3N41D) he cells were differentiatpd agcgordipg to the

manuf act ur g+—s—+Hst ruct. ens—Dbendrt-c—~celts—were-harvested—and i ncubat ed
W th varyif dentrationsj of B I,l -FITC or an jsoty control antibody 15
(human Ig %f'%] at—4C—TFhe-ceH aésoci at lfMeL f1uor scen%g was] det erm ned by
anal ysis Usi 9% g FACScal i bur i nst f unent i th Cel Quest, softjare. The
results ar '~l howd ——~h—FElgur Lat et haf—huran—nonpcl onal

anti body B 1i by nds to dendritic cells dififferentijpted from AD34+ stemcells
in a dose 2' ent mannerl Therefore the B 11 arget antigen is expressed
on dendritilc 1gel I s that 20 jare derived fr¢m nonocyt es and frpm pr ogeni t or
stem cel | s.l_l Binding of human antibodyiBl 71 tol macr Ftnksmer; and dendritic

cells The ability of human anti-dendritic cell nonocl onal anti body B 11 to
dt 2% #pcr ophages conmbﬁan@e«_{mgdi c cells was assessed by flow
cytr&)rret ry. Dendrl_w c cells vve d .from adherent nononucl ear cells as
descri bed above. ‘Macr ophag‘gg %1%@99’@8 from adherent nononucl ear cells
by culturing for 5- 7 days lemt/¢ightficsst.biddieg cel | s were harvested and
incubateg with 10,ug/m of gg @[ic}%lq al antibody B 11 or_ an isotype control
ant i body at 4PC. Human antllﬁl i ndi ng was det ect ed with a FI TC | abel ed
goat anti-human I Fc) pr o@@fenﬁhéhtgblhmd%som ated fluorescence was
determ ned by anal ysis using a FACScal i bur instrunent wth Cell Quest
software. The results are shown in Figure 4 and denonstrate that hunan
anti body B 11 binds to nmacrophages to a | esser extent than to dendritic
cells. ThudixdvmsleB | (Dhﬁmmizaﬂiﬁnaﬂtﬂlgﬁmivﬁymhhm@mtibsdﬁd Azainyacr ophages,
al t houghyt he | evel of &Pﬂ& ﬁp is lower than that observed on dendritic
cells. e reactivity of nonoclonal antibody Bl 1 with nacrophages is not
surprising due to the simlarity between dendritic; cells and 0 4 AU6 2006

WO 03/040169 PC@H@&%@;&%@% %@gur&?éﬁﬁﬁﬂﬂﬁ%&deﬁﬂﬂﬁ_@célhﬁ&ﬁmﬁi@@ ¢ 8erldritigPes
share both struc : ding the abi Tty to

stimul ate T and B8 ynphocyte responses, the cross-reactivity of

15 - Several hybridomas that secreted human IgG antibodies with specificity for
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,
20 Rockford IL).

. 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 ceils by
eultm‘ing for 5-7 days in media supplemented with GM-CSF and IL-4, as described

25 above. The U937, CEM, THP-1 and L540 cell lines were culttured in media
supplemented with 10% fetal bovine serum. The cells were harvested, washed, and
incubated with saturating concentrations of human monoclonal antibodies B11, C20,



anti body B 11 with macrophages may be beneficial for targeting aﬁ;%]lg 2
presenting cells. 5 V::1nduction of human anti body+B 11 target IA E Wﬁon

THP- 1 cel o bsiamisononocl onal antibody B 11 was tested usi ngcfr}l%“\%,%‘pnet ry
for binding to TBP- | cells, a nonocyte-like cell line deriv roma human
nonocyti c | eukem a, before and after thegcells had been induced to
differentiate towards a dendritic cell 10 phenotype. Briefly, THP-1 cells

were grown in standard culture ia_or di.a_, suppl enment ed_wi.th Gw CSF
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cel | s wer e ogHepaampaged tooptherdiells ehhemelnperticllimgrgeel | s by culturing with Gw CSF
and | L- 4 Dendrltlc cells were incubated with 10 ~Lg/m of nonocl onal

anti bod k ] J S antLod .{hu J gG- FI TC) at

4*C. The cé @!«-- bk ¢ o SILRELG Y R et Y L T ¥%%,sing a
FACScal i bur mstdeua}rﬁittcelBS As shown in F| gure 6, human monocl onal ant i body B
| I binds to dendritic cells derived from cynonol gus nacaques, suggesting
that the Bl | target antigen is conserved in prinmates. 0 4 AUG 7006 WO
03/ 040169 PCTI USbe/destdependent readtividyred pngfiet himamantadendrisigyce monoglonal
dendritic calibsuitdBIHITH, LhLYP it iEnbRACkiiwas Rbmel) MRDEHLARRY. anti body

Bl | with dendritic: rom unan ti ssues s eval uat ed

i munoh#&t ochenildgdftic ?ﬂé%‘@eréﬁﬁ%ﬁqr%ﬁf)@ afasrentpoponuglear Lsoﬁstdés%‘bx(?ﬁ‘l’ uate any
potenti al cboes-TiRawdls Weky/h@hesded akDidyubatcibwith b&y@iglﬁfnceﬁdti&npéf ti@nt i gens of
human tiss "itioclonal antibodies B 11, 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
flnorescence was determined nsing a FACScalibur instrament with CellQuest software.

) 25 Each monoclonal antibody demonstrated dose-dependent binding to dendritic

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
30 molecules or epitopes on the dendritic cells.

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

- Due to their availability, dendritic cells differentiated from circulating blood
35 monocytes are the most commonly used type of dendritic cell for both research and
clinical applications. However, dendritic cells derived from progenitor stem cells also
can be used and may more accurately represent dendritic cells in human tissues.
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are denVed ‘om monocytes and from progenitor stem cells.

IV.  Binding of human antibody B11 to macrophages and dendritic cells

The ability of human anti-dendritic cell monoclonal antibody B11 to bind to
) 25 macrophages compared dendritic cells was assessed by flow cytometry.
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
30 binding was detected with a FITC-labeled goat anti-human IgG(Fc) probe. The cell
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
35 antigen is also expressed on macrophages, aithough the level of expression is lower than
that observed on dendritic cells. The reactivity of monoclonal antibody B11 with ‘
macrophages is not surprising due to the similarity between dendritic cells and
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toxin, respective % ) )
not express the B11 target antigen. However, when THP-1 celis 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

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

vV

VI.  Binding of human antibody B11 to macague dendritic cells

) 25 The animal (monkey) model of cynomolgus macaques can provide relevant
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 celis from cynomolgus monkey was evaluated
by flow cytometry. :

30 Fresh cynomolgus blood was obtained from Sierra Biomedicals, and dendritic
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
an isotype control antibody (human IgG-FITC) at 4°C. The cell associated fluorescence
was determined by analysis using & FACScalibur instrument.

35 As shown in Figure 6, human monoclonal antibody B11 binds to dendritic cells
derived from cynomolgus macaques, suggesting that the B11 target antigen is conserved
in primates. ‘ ‘ o
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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
) 25 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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Testis: Interstitial dendritic cells 3-4+, all other elements
negative,

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

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

Small intestine: Interstitial dendritic cells 3-4+, Lamina propria
dendritic cells/macrophages 2-3+, Peyers patch dendritic
cells/macrophages 2-3+, other elements negative.

Bone Marrow: Interstitial dendritic cells 3-4+, Hematopoetic
progenitors 2+, other elements negative.

Lung;: Interstitial dendritic cells 3-4+, Alveolar macrophages 3-
4+ other elements negative.
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i sotype control human IgGor B 11 HUMAb (25 ~tg/nl) for 30 mnutes at the
tenperatures indicated in Figure 11. Dextran nol ecul es. are kno
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(F. Sallusto et. al. J. Exp. Med. 1995, 185:389-400). Labelle
(FITC) -dextran uptake was determ ned bygfFACS analysis (i.e., fluorescence
intensity of the dendritic cells sanples usi ng a FACScal i bur i nstrurrent).
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| is effi chgidenlor koMif!Rgidcapdyaf ter binding to dendritic cells. This _
unexpected property of hurran anti-dendrific cell nonoclonal antibody Bl |

I ndi cates that the antibody can be 30 used to deliver agents, such as
antigens and toxins, intracellularly to dendritic cells. 35 0 4 AUG 2006 WO
03/ 040269 KXT[ UBuittids 08B(abBZ- 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.

25 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 v
chromatography. Dendritic cells, prepared fresh from human monocytes by culture in
GM-CSF and IL-4, were incubated with whole antibody or F(ab)2 antibody fragments
for 1 hour at 4°C. The cells-were washed before incubation with anti-human IgG-

30 F(ab’)2-PE probe for 1 hour at 4°C. The cells were washed again prior to analysis using
a FACScalibur instrument and Cellquest software.

As shown in Figure 10, the results of the FACS analysis demonstrated that whole
human monoclonal antibody B11 and F(ab’)2 fragments of B11 bound to dendritic cells
with similar kinetics, indicating that the Fc portion of the whole monoclonal antibody

35 does not contribute significantly to binding of B11 to dendritic cells.
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m crotit erkipldaltess,ab abdlPLdesdIDSPAGEE! | in  nmacrophage serumfree nedi um
with 10%fetal calf serum Monoclonal antibody B 11 conjugated to tetanus
toxoid or tetanus toxoid al one was added at various concentrations 35 to the
dendri £0c Hel | sN-taohimabspgusncing afiths huwaw nonegevalfaptifodyeBl & taygatentgad by

i ncubation of }Pﬁﬂﬁﬁ ﬁ@&l&e”s with tetanus to~.oid followed by IL-2 were
added to each we 037 u4ul69 0 4 AUG 2006 PCT/ US02/ 36036 -68- containing
dendritic cells at 50,000 cells per well. Cells were cultured together for 7

Following immunoprecipitation as described above, the B11 target antigen was

subjected to N-terminal amino acid sequencing to determine homology with known
) 25 proteins.

Cell lysates were prepared from dendritic cells and allowed to incubate with
monoclonal antibody B11 at 4°C. Antibody-antigen complexes were captured with anti-
human IgG-agarose, and separated by SDS polyacrylamide gel electrophoresis. Proteins
from the gel were transferred to nitrocellulose and the band corresponding to the

30 monoclonal antibody B11 target antigen was eluted for N-terminal amino acid
sequencing. The N-terminal sequencing and data base search were conducted at
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
35 mannose receptor, as follows:
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Char act8r | elscyle o5 dandrm cqlisTeeassiner DXuMps onosional t@@yﬁééﬁﬂ €ic Cells L
Mol ecul ar nﬁt@?ha@mhmér&é thriman anti body E21 anti Dendritic cell |ysates
were prepared from cul tured ?1 man dendritic cells. 5 Briefly, dendritic
cells were washed and resuspended in Triton X-100 containing lysis

III.  B11 inhibits FITC-dextran uptake by dendritic cells

) The following experiment was designed to test whether antibody B11 blocks the
25 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
isotype control human IgG or B11 HuMAb (25 pg/ml) for 30 minutes at the
temperatures indicated in Figure 11. Dextran molecules are known to be specifically

30 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
instrument). The percent of FITC-dextran uptake was set at 100% at 37°C and 0% at
4°C.
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antibody internalization was calculated by the following formula:

%o Internalization= (mean fluorescence intensity of sample - mean fluorescence
7 intensity of acid washed 4°C control )/ (mean fluorescence intensity of PBS
) 25 washed 4°C control - mean fluorescence intensity of acid washed 4°C control)
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-dendriiic cell monoclonal antibody B11 indicates that the antibody can be
30 used to deliver agents, such as antigens and toxins, intracellularly to dendritic cells.
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III.  Enhanced antigen presentation by dendritic cells following targeted antigen
delivery with human monoclonal antibody B11

25
In order to determine whether human monoclonal antibody B11 can be used to
enbance 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.

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

35 to the dendritic cells. Autologous tetanus toxoid-specifc T cells generated by incubation
of mononuclear cells with tetanus toxoid followed by IL-2 were added to each well
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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 FeyRII is
not required for this activity.

. Overall, the results of these studies, shown in Figures 8 and 12, indicate that 10

_) 25 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 F.igure 8 was 2-fold greater when
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

30 antibody targeted antigen is processed and presented more efficiently than non—taigcted
antigen, leading to enhanced antigen-specific T cell responses.
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The results of the immunohistochemistry analysis demonstrate that human
"antibody E21 reacts with both dermal dendritic cells/macrophages and epidermal

dendritic cells (Langerhan cells) in human skin sections.

Ry

25 M.  Binding of human antibody E21 to macaque dendritic cells

The animal (monkey) model of cynomelgus macaques can provide relevant
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

30 by flow cytometry. '

Cynomolgus monocytes were differentiated into dendritic cells with GM-CSF
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-



and MAGE-3. 22. The nol ecul ar conjugate as defined. in any one of the

precedi ng clains, wherei-n the human nonocl onal antibody binds t o DténkliG 2006
mannose reoapioasisexpressed on dendritic cells. 23. The nolgeyhggys664a ugat e
as defined in any one of the preceding clains, produced as a reconbinant
fusion protein or a chem cal conjugate.724. An in vitro method for targeting
an antigen to a dendritic cell conprising contacting the cell wth a

mol ecul ar ,conj t cordi.ng to any of_cl ai 1- 12. 0 4 AUG 7006 WO
03/ 040160 BERPLESIEcEEbE 17 TS APl Ve AR YFRE S et al . <120>
HUVAN MONGEACSaallibaiNhisBBaibedtS TO DENDRI TI C  CELLS <130> MXI - 166CPPC  <150>

USSN 10/ 035, 637 <151> 2001-11-07 <150> USSN 09/851, 614 <151> 2001-05-08
<150> USSN 60/ 203, 126 <151> 2000- 05- 08 <150> USSN 60/ 230, 739 <151>

205,05 o, HGabg LR WAL reafCpastis 22

gac atcdcag atg acc cag tct cca tcc tca ctg tct gca tct gta gga 48 Asp lle .
G n Met ThHr G rRdésembiiamt BepreSidon bEB1 B@mel 2 Meleclad Céjugale 5 10 15 gac aga

fle Thr Oys A gftipo@tt bt o B basiopsiigeaehunithy iy paRELF D %
cag cag admelanamgagtigen) cpdingcequensg fused (atthe €He domin of the heavy chain)to
antibody B11. The resulting plasmid construct, referred to as “MMV4” (SEQ ID NO:8),
10 was then transfected into CHO cells using a standardized protocol (Qiagen Inc,
Valencia, CA). Transfected cells were selected in media containing the antibiotic G418.

: ) Expression was further amplified by growing cells in increasingly higher concentrations
of methatrexate. Afier amplification, the cells were cloned by limiting dilution, and
stable clonal lines were used to generate cell banks for further studies.

15 To confirm expression of the B11-Pmel-17 construct, Western Blot analysis of
protein run on SDS-Page under reducing conditions was performed. Proteins were
probed with rabbit anti-Pmel serum or by goat anti-human IgG. Analysis of the whole

fusion contruct was also performed under non-reducing conditions. The fusion
constructs immunoprecipitated at the appropriate molecular weight. Thus, the results

20  confirmed that the transformed CHO cells specifically expressed the B11-Pmel-17
molecular conjugate as evidenced by the appropriate size and composition of the fusion
product.

) II.  Binding Analysis of B11-Pmel-17 Molecular Conjugate
25 The ability of B11-Pmel-17 molecular conjugate to bind to dendritic cells was
assessed by flow cytometry. ‘

Dendritic cells were prepared from adherent mononuclear cells as described
above. Macrophages were prepéred from adherent mononuclear cells by culturing for 5-
7 days with M-CSF. The cells were harvested and incubated with 10 pg/ml of
30 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
associated fluorescence was determined by analysis using a FACScalibur instrument
with CellQuest software. '
Dendritic cells were incubated at 4°C with 20ug/mL of the B11-Pmel17
35 molecular conjugate or a negative conirol. Binding to the mannose receptor by the B11
portion of the conjugate was detected with goat anti-human IgG (Fc specific) conjugated
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The foregoing Examples demonstrate the generation of human monoclonal
antibodies that specifically react with high‘afﬁnity to dendritic cells.

10 In particular, human monoclonal antibody B11 specifically recognizes the
human macrophage mannose receptor on dendritic cells. In addition, human
monoclonal antibody B11 is efficiently internalized by dendritic cells, and enhances
antigen processing and presentation by dendritic cells.

Human monoclonal antibody E21 binds to a different antigen than B11 on

15 human dendritic cells. The E21 antibody also cross-reacts with dendritic cells derived
from cynomolgus macaques (monkey), suggesting that the E21 antigen is conserved in
primates and therefore provides a relevant animal model for further development of the
antibody.

These results support the conclusion that the fully human monoclonal antibodies

20  of the present invention, including fragments, conjugates and bispecific molecules
thereof, can be used are for the diagnosis and treatment of dendritic cell related
disorders. |

Equivalents
25 Those skilled in the art will recognize, or be able to ascertain using no more than

routine experimentation, many equivalents of the specific embodiments of the invention
described herein. Such equivalents are intended to be encompassed by the following
claims.



<213> Honp sapi ens <220> <221> CDS <222> (1) ... (348) <400> 3 gag gtg cag

ctg gtg cag tct gga gca gag gtg ass aag ccc ggg gag 48 du Val [gé)m FZ Val
G@n Ser Ay Ala Qu Val Lys Lys Pro Ay u 1 5 10 15 tct ctg a g F

tgt sag ggt tct gga gac agt ttt ace see tac 96 Ser Leu Arg Ile Ser Cys Lys
Gy Ser Ay Asp Ser Phe Thr Thr Tyr % 25 30- tgg ate ggc tgg gtg cgc cag

atg ccc ggg aaa ggc ctg gag tgg atg 1 4- Trp Ile Ay Trp Val Arg G n Met Pro
Gy Lys Ay Leu Gu Txp Met 35 40 45 ggg ate ate tat cct ggt gac tct gat

see ata tac age ccg tcc ttc 192 dy lle |le Tyr Pro Gy Asp Ser Asp Thr Ile
Tyr Ser Pro Ser Phe 50 55 60 caa ggé—&&@'—%tc see ate tea gee gac aag tee ate
age ace gcc tac 240 An @y dn Val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr
Ala Tyr 65 70 75 80 <ctg cag t9g age age ctg aag gcc tcg gac acc gee atg tat
tac tgt 268 Leu A n Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
85 90 95 0 4- AUGAZDRI6cUlwEo0RIRAELEOriFHTT 2 hwnan sosdom! apthpdydhatdiys e cgg

ggc gt tdeB@fictcrnls likd9e 6 niehtofBasaehatddtatigdc 336 Thr Arg Gy Asp Arg Gy Val
Asp Tyr Trp Gy @ n Ay Thr Leu Val 100 105 110 acc gtc tcc tca 348 Thr

Val Ser Ser 115 <210> 4 <211> 116 <212> PRT <2,13> Hono sapiens <400> 4
du Val dn2lLeu Vht mGlasulBecon@hgatetdixlaiinu, Whkrein/the medanPma a@ogia@dantigerbis10 15

selected from the group consisting of Gp100 and Pmel-17.

3. A molecular conjugate comprising a human monoclonal antibody that binds to
dendritic cells linked to a prostate associated antigen.

4. The molecular conjugate of claim 3, wherein the prostate associated antigen is
selected from the group consisting of PSA and PSMA.

5. The molecular conjugate of any of the preceding claims, wherein the antibody
comprises an antibody fragment or a single chain antibody.

6. The molecular conjugate of any of the preceding claims, wherein the dendritic
cells are human dendritic cells.

7. The molecular conjugate of any of the preceding claims, wherein the antibody
comprises a variable region selected from the group consisting of a heavy chain variable region
comprising the amino acid sequence shown in SEQ ID NO:4 or a sequence at least 90% identical
to SEQ ID NO:4, a light chain variable region comprising the amino acid sequence shown in
SEQ ID NO:2 or a sequence at least 90% identical to SEQ ID NO:2.

8. The molecular conjugate of any of the preceding claims, wherein the antibody
comprises a variable region selected from the group consisting of a heavy chain variable region
encoded by the nucleotide sequence shown in SEQ ID NO: 3 or a sequence at least 90% identical
to SEQ ID NO:3, a light chain variable region encoded by the nucleotide sequence shown in
SEQ ID NO:1 or a sequence at least 90% identical to SEQ ID NO:1.

9. The molecular conjugate of any of the preceding claims, encoded by the
nucleotide sequence shown in SEQ ID NO:8.



Ser Leu Axg Ile Ser Cys Lys Gy Ser Ay Asp Ser Phe Thr Thr Tyr 20 25 30
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Thr Arg Gy Asp Arg Ay Val Asp Tyr I1p-Ady G n Ay Thr Leu Val 100 105 110
Thr Val Ser Ser 115 <210> 5 <211> 15 <212> PRT <213> Honp sapiens <220>
<221> VARI ANT <222> (1) ... (15) <223> Xaa = Any Amino Acid <400> 5 Asp

Asp Xaa Xaai@ n PhembRdulat &)fﬂ@g&t&?ﬁ%nﬁoﬂtrﬁ?&c&ﬂﬁg EMEnAc8mpdisibg # abfino <210> 6
<211> 15  <212> PRT <2%E5 _gsapi ens <400> 6 Leu Asp Ii"hr Arg G n Phe Leu
Lys "Ar

|l e Ty CRSRIUCREq ShRwR i g 15 10 15 <210> 7 <211> 20 0 4 AUG 700b
WO 03/ 040169 PCTI US02/ 36036 4 <212> PRT <213> Honp sapi ens

I1. A composition comprising a molecular conjugate of any of the preceding claims

and a pharmaceutically acceptable carrier.
12.  The composition of claim 11, further comprising an adjuvant.

13.  Use of a molecular conjugate according to any one of the preceding claims for the
preparation of a medicament for targeting an antigen to a dendritic cell.

14, Use of a molecular conjugate according to any of the preceding claims for the
preparation of a medicament for inducing or enhancing an immune response against an antigen.

15.  The use of claim 14, wherein the immune response comprises presentation of the
antigen as a component of an MHC-1 or MHC-1I conjugate.

16.  Use of a molecular conjugate according to any of the preceding claims for the
preparation of a medicament for immunizing a subject.

17.  The use of claim 16, wherein the molecular conjugate is administered in an

amount sufficient to induce cytokine release by dendritic cells.

18.  The molecular conjugate of any one of claims 1-10, wherein the human
monoclonal antibody comprises a human heavy chain variable region comprising CDR1, CDR2,
and CDR3 sequences and a human light chain variable region comprising CDR1, CDR2, and
CDR3 sequences, wherein:

(a) the human heavy chain variable region CDR3 sequence comprises amino
acid residues 99-105 of SEQ ID NO: 4, or a sequence at least 90% identical thereto; and
b the human light chain variable region CDR3 sequence comprises amino

acid residues 89-97 of SEQ ID NO: 2, or a sequence at least 90% identical thereto.

19.  The molecular conjugate of claim 18, wherein the human heavy chain variable

region CDR2 sequence comprises amino acid residues 50-66 of SEQ ID NO: 4, or a sequence at



<400> 7 Leu Leu Asp Thr Arg A n Phe Leu Ile Tyr Leu Gu Asp Thr Lys Arg 1 5
10 15 Cys Val Asp Ala 20 <210> 8 <211> 23770 <212> DNA <213> Honp sapi ens
<220> <221> CDS <222> (16489) ... (17094) <400> 8 cgatgtacgg gcgﬁgﬁ@%ﬁ
cgcgttgaca ttgattattg actagttatt aatagtaatc 60 aattacgggg gctacat :
cggtctatat gcgcaactgt aactaataac tgatcaataa 120 ttatcattag ttaatgcccc
tcattagttc atagcccata tatggagttc cgcgldacat 180 aacttacggt aaatggcccg

act qgct gac agtaat caag tatcgggtat atacctcaag 240 gcgcaatgta ttgaatgcca

tttacc C cga cccaacga cgeceecqececca 300 tt caa taatgacgta
ot £ oo I RO b o AR TRt redj R D SRR bR
at t act gaado ALPREAEEH)- TRt FRYUD NG 6€4 Gaaéhcd 30least 08Yd igaithl thartcdggt gg
agtatttacg gtaaactgcc cacttggcag tacatcaagt 480 gtatcatatg ggtaactgca
gttacccacc tcataaatgc catttgacgg gtgaaccgtc 540 atgtagttca catagtatac
ccaagtacgc ggcct hl giLHLran &m&m%gggerg@ghe RERACAA00 Bndifl B ABReag

tacat gacct ggttcatgcq ggggataact gcagttac ccatttaccg qgcggaccgt
aat acggegien @D8H acquggee domtpyggatino ticidresidueg §1-220f SEQJDaNG! ¢toracgfuehtagt

CathC att cat a tgc tttt at.accct gaa 780 a acc t cat gt aga
{ oot addtodt LEndo Biretdl g e futhad BhC N riahls OB PRISE Guchis Sorti s
gat agcq@gfito &%ﬁiﬁ@&%-ms}i@ H@N(ﬂ@?bﬁ@ﬁﬁﬁﬁlc@@pleaﬁ ahtgaedical hakAat gt ag
ttacccgcac ctatcgccaa actgagtgcc cctaaaggtt 960 cagaggtggg gtaactgcag

aatgggagtt tgttttggca ccaaaatcaa cgggactttc 1020 caaaatgtcg taacaactcc
gccccattga ttacc 0 . gc
arTotta0g Sbooot anpGaRoaRnaal. AUkhhRlshy oG YBRIALIRETME, LPAFY,
aagcagalgcdantigércis gglettadifromnabagaap copistih bAMAR T okt lang& cHYCESOd , MA@Edaccc
t ccagat aé@lééﬁ_gt ctcga gagaccgatt gatctcttgg 1260 cactgcttac tggcttatcg
aaat t adt cactat agggagaccc aagctgatcc 1320 actagtaacg gtgacgaatg
accgaatagc tttaattatg ctgagtgata tccctctggg 1380 ttcgactagg tgatcattgc
gccgccagtg tgctggaatt agcttgccgec daccatggga 1440 tggagctgta tcatcctgtt
cct cgt qgcec @ggcgdhemoleatigneutugate sscighinasigyegy 0800 theyprggeding clainzse whengic at

agt 993 A IS AR a%%gggyal%g&sgto%egl%gr?n%% %cép?groexpressed on dendritic cells.

23.  The molecular conjugate as defined in any one of the preceding claims, produced

as a recombinant fusion protein or a chemical conjugate.

24.  An invitro method for targeting an antigen to a dendritic cell comprising
contacting the cell with a molecular conjugate according to any of claims 1-12.
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acgtcaatgg gecgggggteg ttgggcggte cagggataac cgcaatgata cccttgtatg 15360
cagtaataac tgcagttace cgcececcage aacccgccag agecaggegyg gccatttace 15420
gtaagttatg taacgcggaa ctccatatat gggctatgaa ctaatgacce tcggtecegec 15480
cggtaaatgg cattcaatac attgcgeett gaggtatata ccecgatactt gattactggg 15540
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agctgeatta atgaatcgge caacgegegg gcgagtgacg ggcgaaaggt cagecctttg 16200
gacagcacgg tcgacgtaat tacttagecyg gttgegegece agagaggegg tttgegtatt 16260
gggegetctt cegettecte getecactgac tcgctgoget cgostgtteg cctcetecgee 16320
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getgeggega geggtatcag ctcactcaaa ggceggtaata cggttatcca cagaatcagg 16440
ggataacgca cgacgeccgcet cgccatagtc gagtgagttt ccgccatt atg cca ata 16497
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