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WD 2004/ 072262 PCT/ US2004/ 003974 CULTURED CD14+ANTI GEN
PRESENTI NG CELLS BACKGROUND OF THE | NVENTI ON

w®eowdii26z cells (DCs) play a pivotal rol e in POTUR®04/003974
systemregulation. In addition to an inportant role
in innate inmmunity, DCs provide a quantitative and
gqualitative 5 framework for T cell-nedi ated adaptive
i mmune responses. (See, for exanple, Mel hnan and

a1 oGETERREP RIS RTINS Ry SR RIS LB
ef fective at bﬁEﬁuﬁﬁ@B?ﬁ@T@E RVENATERsent ati on, able
y

to take up a diverse arra antigens and present
themto T cells as peptides bound to both MHC cl ass I
and MH®engtitie eclls (DGH| mdasi A rigotalmgletip Epmursysismdgggadion. In

addlti Blhlg %hg@htc‘ro R AGhLA 11‘n¥min;i§/ B Rvid€a Quantl%lvé atqaB@Bve

es an cyt oki nes) necessary f
framéwakldoi D nelbmedinted edaptivomnngine Fespondes. s&Sgp,égr qxgqlmeg Mgllman and

s S BSOS 5L 00 SR, PO 0 ooy

DCs %Ve@i effd‘éﬁwaatadﬁgm p&tceﬁstmg”‘ﬂmkl@tdsagatnm stde makeeyp a d;gerse array
T cel |

f
of anigp s S FSFL ALY 0T R rRERL A M i PR Gaba e
class I GRldctles. b @thef] mlwld@tﬁ'%@al@fgeﬁ&ﬁﬂﬁ in@olvir(gee.g., cell surface
THL- and TH2-differenti cells% Iq @%}ﬁonla{11 d
molepyleg anegyigkanes) Iaeé?asgmfw& B%?Pé“ Fady- ﬁ‘i%fg iffee poHEdedure
for aQ WrelthR Y e@hRRiatAmIRNEF cﬁmé el@élhtﬁfe% ¥thdr antigéd Sredenfihg cells
uppress activated T cel Mel | man and Stej nnan,

(AP@s)pla@; areppqig pdept atstimplatipg me asaafeél 95 ERRATE EUS- 1fals0, DCs

conh‘(:o? %%%e fof *{Q:gﬂ’ gégg&hg% lﬁﬁdfg/n{ EhAFALARNTE lntuv@ Mgenso

Consequent | g, DC
d1st1n<ﬂ|clas$ea of éﬁﬁwml‘s (mgs, Tatle andrﬁHﬂ reniistedgaily). Thps, DCs not only

genqraﬁf( ﬁ‘s t?}%t (_}) motte rﬁe 1g1tn{I %n ?e nﬁu € tb%ﬁ{ g alsg) H&n %Fx@raél réﬁllatol‘y T

trans
cellsrtﬁattaapprém ac@s&téﬂﬁécedis V@d@hnahbmdlsmmmam fupp@s Himallyneegiaia DCs

are léegggelétaté lbggquﬁp ﬁggﬂ@né’ %%:1% f) Eeir%{?:g 1y sse(llettl aén'ﬁ%?nSBE/)eg(l éxil 06:259-62
(2004 55 @ohkdquerﬁlpr@)celhﬁmf fBihction$is impdrtdnendtloaysiof neelsltam@ o

infecSionn g BSER P A PP HB4S SRR " EREPBSipeton
are adephe &YerSNHAGWINSF EC@ﬁﬁnﬁ%\ﬁiéQégﬁﬂd’u@h aépeM& lizypdroont the

| evel s of surface MHC class | _ and || and CP mul at r%
diversoh o€ Dbl 14 Imeais MHBPEBBIES D GIES. Oph bierard, Fis:

DCSCC% bk @fﬁgsnft'&l a%'%{'thé? %ﬂm@ﬁﬁ}e SSREaHR! b HR10R4IRME %ﬁéﬁot}*p‘ically

i cient I's.” Recent studies suggest,
distihovataress hnmmre D@s (mﬂszﬁs) mstadeniet eNogtositrad peRresselgtively low

leve!smp’é ?&% Rnc ofa8¢ oAl afBry rﬁhl@&fl%?@ :%C Cp8aGhi @ﬂ)&r)

IMuUne Sys y presenti’ng self-antigens to
ImDes| ihSref((rb,l cap take pp an‘u@n butrgmerallyl do @tpreswédt effi@dntlytte Tapls.

Rec%uéﬁmg?,% F&&Igg thgalwsﬁggre { Wétﬁaut &%ﬂfaﬁ?‘) ee]ggg I}ﬁ‘& rﬁxﬁ%%emc
fornd i DEs @Iy sbRragadio funktidin3ke mmdmcsysngn By presenting self-antigens to
o L 4RSS ULt oyl B s gl PP
beliddrd thal #3023 Riag %ﬁ)tﬂ@%@@cﬁ‘)e) CD4" and CD8" T cells to differentiate into IL-10

producing T regulatory/suppressor cells. (Jonuleit ez al., J. Exp. Med. 192:1213-1222 (2000);
Dhopadkar et al., J. Exp. Med. 193:233-238 (2001)).
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1 WD 2004/ 072262 PCT/ US2004/ 003974 | nDCs are believed
to be continuously produced from henmatopoi etic stem
w@edosm7262 t he bone marrow. CD34+ conmon nyel 0i BICT/US2004/003974

progenitors (CWP), derived from CD34} stemcells, are
believed to differentiate i nto CD34+CLA+ and CD34 CLA-
popul ations, which subsequently differentiate into

CD11 c ]

(L1 u, DI Mgt bo Gyt fEhiRey FEARRRLINGLS g2

cells (O Ban)e méRivi.c EDRA" onmtia(ﬁsrnyaimg pmgemtqm (CNIRe derkiied from CD34

s SRS T8, DESEES RIASEBIF B0 ot b

which @uﬂé@@ﬁﬁﬂy tiffeRnsibte trit@CDil n@Csn a*( ddGCD BleprRl a” 1rhIOCs, eespectively.

(Lluéwassia%qfﬁ?g% Bt o] TEER ?éé %b) &Dﬁaﬁ?gﬁ’i‘ﬂ >

m1g£tH Rad ﬂ%ﬁin PIRREK @e%omgﬁﬁn%ﬂﬂiﬁpl:&l,s WhilearBt it CBla imDCs
but not Langer hans ells, are ablgé .take
C

rmgr@tp mtathgék@rd@umsgn@ptharﬁtsmgeéﬁp bspomR e SBD e cdpt s e Tro
et al3)] l‘}in%%’ﬁ $64:3d61-2689 (ﬂ)@aﬁ' *?hé&&%@%h%h@é&hh R R &BMETRs also

activation and I gM production in the presence of
dlsplaf)dﬁfemndﬁmml@lal Kropartiess ior eRampiy intesstitisg inACY bybnot Langerhans

cells' ITHAIS a% la%n%g of atgxglra ggyth@&agxﬁpée%cegﬁtsezﬁﬂ iues 11-

transp rapr d anti gen-dep ndent
10, posdibly admtﬂhutmgttm néiverD reeld) astivetionldmd Igvirpsoduktieruini theprexeg ce of

rapidly l.ase en ocytic activity, increase surface

CD48>?B‘#&§Z1 gA%48 4t abi ity of MHC class 1- and cl ass
I'l- pepthm%\@@'Emvﬁzﬁeﬁmuﬁ@éhﬁtohaﬂvhge rfd., Ehyﬂmbmbyil infection or
cyt oki nes

transp antagen, L) 65 alaa%-yg%{aa{deanflﬁ%l ‘S%PB‘?‘J@E%‘P%'HI 5%%13 PPeENg

formS OMaltL{Hi'l'g@jGH A 18W1B@:Ce§dcb'ﬂ9h@ Gathvag, ibredhe surflod @xpreddfoh,and
CD80 % Wiile mature DCs (nDCs) e | ess
stabikify @Mﬁct%@élu@daﬂﬂsi; Popsptidel cqmplezes, ée‘ﬁ“ﬁ?ﬁ%’ r¥ gytpines

(e.gs alrLel QFté BTeh Vi1 Sl E&itI'LVBI) Z0d %Ere@ﬁl@ﬁ@l‘ig éx@ﬁasﬁ@ﬁ bﬂ@lﬁes’@é’iﬁand

ating T cel | man” and St ei nnan,

costlﬁuﬂattmrsurfmle@ém (¢-8dCRE0. iR T CORP; Wﬁ‘&s%f ﬂé )éi}aFur e DCs
(mD@jﬂ?{'{:1 fesd ﬁﬁ? %ntal‘fesulp(ﬁtl en relbie \Sq?]?l@% %E@ceﬂ@ﬁ@ @%&%I?E‘ffechve

ype o n S|gna supra) .
at presentd g otigkn ahckmmsﬂatlylg Gfcells fM@hmmt and)@tesmbgm@m)aiurther mDCs

st
oon QPRI oh T ch s b e BT Bk T depgpding on
the type/ef niedkation signab(hﬂ,&uﬁ@e e.g., U S Patent

SO IR T e —

theiG6d1Ati RO B bk kdri2AtFonk) @ifﬁlsb ﬁﬁmmlﬁﬁh@tiﬁldmorf bothex amphiel ex vby.
culturlng dendritic cell precursor obtained fro

(Seepos L PSS SHl 260 S PSR AT B SR ict PG

Imm%ty&‘aﬁ.* @5]8 8@@1@95}? DéndRRic 88DFS Rl ns BaveE beenWschatedFbXhmple,
8) pically, inmDCs can be obtai ned by

by cu@rmgrden@nt@mﬁ rpmcu@or@rcéxtm@dfor@ epriphejahblogd, gvith ‘@N‘P@SF
qush f"aﬁ‘&t e84 BFBN,
airttpbpdpoutiaf Goisty SRR g S s
Typically, imDCs can be obtained by culturmg dendritic precursor cells in, e.g., GM-CSF and
IL-4. (See for example Mellman and Steinman, Cel/ 106:255-58 (2001); Lanzavecchia and
Sallustro, Cell 106:263-266 (2001)). Also, maturation of imDCs into mDCs can be triggered

by products of microbial or viral pathogens, e.g., LPS, or by proinflammatory cytokines, e.g.,

TNF-a. (Mellman and Steinman, supra).
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Sal lustro, Cell 106:263-266 (2001)). Also, maturation

of inDCs into nDCs can be triggered by products of
wore@nom2edr or viral pathogens, e.g., LPS, or bRCT/US2004/003974

proi nfl ammatory cytokines, e.g., TNF-a. (Ml lpman and

Stei nman, supra). 2 WO 2004/ 072262 PCT/ US2004/ 003974

These i sol ated DC popul ati ons have been characterized

b d . I
ase oggle%gg%l\g%(?ﬂg ﬁpﬁlgf(oqlrs %%\g‘ﬁ beten a;rac érLzeé Hase(? dr, for example,

nmol ecul elrr a
expersegrof ceamuifg@nnoleqmlestathll netheir db111th It&’keﬁﬁaﬂeﬂpremt Wffgen. In

[ abu nt I expr.es on a .
this rg%??tg@lﬂg nd DZ[ Hhert phérar ™ F‘&’&San‘??b E‘ﬁ?feé?ngcﬁf‘)‘igﬁ PPRygsion of
perighetaltDEs] meneyias, é)dthflfrﬂﬂﬁsrmﬂl anCs enddled fiphEGbHRMSDEr €

BB 7 RS2 ade 5 PR eBhoShhs s, 5, Us.
Pat@z GJ994 ezxk ICZeI&ue@kl at all; J. g 159; 35@3 3B @1@93)7 SeikRR ahd
Sal | sto and Lanzavecchia, J 179:1109- 1118

Langavseohia, Jrhgidedet 795k109-1118 ifivoThoms ¥t @lsdobnm@iz 151:6840-
e J
o e e
ﬁﬁméwe¢ wra mﬁkerlj@r bhBfabppaypy I8, .., §tejnman, 4nn. Rev.
y 296, (199
A e 228, St
Langgygcchiiaa srrag cBeimag, sugrap(l 293 ) Thomss, smm r( h99(’>ﬂz»9 3aresult, CD14-

r 199.3h) ) . a_result 14- expressjng
exorE R R R X il T byl e BRE R .
DCa haveyen bgmeppretiated nochdvs methods for tHeSise hoivEnuOmoE8fon been
devgl reci ated nor have nethods for their use in
nonodul ati on been devel oped. 15 Because the

d | ver se Bettusé the dbeat fildctofiel DT depdhdt bR tH¥Mh iU dit§ oF ¥endritic
subsets and |l ineages, the

of, dendrj.tic
celliSoRshEi F“Fﬁq Jd%ﬁag% %ﬁﬁ%FnPéB%Uatl P’%f’rﬂs%‘fi'ﬂ@pﬁfépﬁqlﬁc B@ sgefstsena provide

. partflir BéRYdr d8mp@:dddnks SaHrdufahd hfin<G0RASs ! HERAS, M8 is a need in

modul ating_ i nmune responses. Hence, there is a need In

the %fh@f aﬁiqﬂl?f@# isglgtsdtR G prbpetipepilations exhdbigug ot vordie avp ons

lmgm%gaﬁwtgg,dapab\ﬂlﬂyég and ex vivo inmmunonodul atory
capabilitires. 20 BRI EF SUVWMARY OF THE | NVENTI ON The

present invention provides a substanti al I sol at ed
popul ation of B ﬁF@WMﬁlRé{s@ﬁfFﬁ’ﬁgﬂ\BéﬁNﬂ@%npri sing as
a comp omﬁ@f)re&fnt In¥EntRRptoviRRR Y ﬁ;s'caﬂﬁ?lﬁr 195191# ulﬁ{é& 18 glﬂl gen

pr esent| ng cells expressi ng e ce
presembingcelisicompigingds 2 4empdtieat c@lﬂlemll @«Bpulalﬁbn]m,groutemﬁhnhgem

t I nri d:+
oLl A20p RS AL o0 GPRL 8 LS oot
CDEDﬂdnerdlemdlis dan be selistantiqityeutietiedon conpri ses a ceII
popul ati on substantially enriched for either i rrmat ure

or matuye q g‘i The aLI
i mmat ure or %ﬁrritg)tg glp{(g n{(:j%fﬁ TSt Pient e loﬁgba(ﬂs ]lco’ rfi ofie cel
population comprises a cell population substan’ually enriched for either immature or mature

dendritic cells. The substantially enriched immature or mature dendritic cell populations can
further comprise a predetermined antigen. In the context of the present invention the
predetermined antigen can be of any type that comprises epitopes that can be presented by
dendritic cells. These antigens can include, but are not limited to, a tumor-specific antigen, a
tumor-associated antigen, an autoantigen, a bacterial antigen, or a viral antigen and the like.

The antigen can be provided to the dendritic cell population as a whole cell, a lysate, a



10

15

20

25

30

further conprise a predeterm ned antigen. In the
context of the present invention the predeterm ned
wapsgeEneran be of any type that conprises epi POPES2004/003974
that can be presented by 30 dendritic cells. These
antigens can include, but are not limted to, a
tunor-specific antigen, a tunor-associated anti gen,
mem@fhn@yﬂeﬁﬁﬁﬁérgQﬁart@ll@ﬁlﬁif%i?@épaﬁﬁbﬂ &%ﬁbstzﬁﬂlaﬂy YadRdd prepar aratlon as
antigen and e antigen can provi
a recphinghycprested PEYLPIn gHPUTieR ihsw%g psptmoweexe@ﬁqed og the surface
of a ekt BB o WELRARLORSHR: REHUS2004/ 003974 ' menbr ane
pr epar at i oA, par t pur i |ed preparatlon a
substantially purlfled pr epar ati on,

r econbilhamertipulaxgiasaeent gregrlstantialy ﬁ@ﬂa@ﬁﬁpklﬁe (@Y depdritic
cell @gﬁfa{l&%@& (%ﬁ‘%l@%sdefgmgf‘antt Eﬁi acs%cgﬁ&iewﬁl?%ro%a{eec‘éﬂ&p' nant
I poso

or any 0] er neans a partl cul ar
Specifivblyl |thfetnm0t-mog@tb@ wtigen sl prgstate eplegifie dniGRRIBSA), Glostate

peo{lﬁ% nge%ﬁ)q e%en PgﬁA)a(ﬁg)Q a%%l &4 ngl :{p‘léﬁg ec(gg% %é B2 1fe.

unor a SOCI W th

Speci fi cal I y, the tunor-associ at ed antigen is prost ate
speci f ilo yetrtnpteneniiR@ishent pf s present inypetiinfthe isplatad ICINd ¢,

b R e o P TR
cytoltme/rs ratpirmnﬂdﬂnﬁatbs,,(ﬂrantaﬂﬂ iR Qory cytokide 1 8 pedifibratly, the C

proi el S0 S B R n QAR R G885 5 @), o
CD4p nlgmfan;(bmnlm ddoyreffred to&ﬁ;gglpS 9HnfTha mtxﬂram;mydry leitioRine can be
. Specifically, n or oki he_.c
imterieh L0, Gfmor Srspoh Elor HNAGFS B A BiPm SRS £ (T
13), or CD40 ligand (CD40OL, also referred to as
p39) . Ailvghe embodlmfehtaimf&tmésyntawem&bm Corffribedn isolated

popuéa%tggroiéﬁﬁ I1 Br &&1 %;j #@é?%%ﬂ’ﬁl owt h pL%ﬁ%g Eﬁ.}%ﬁ}u ation of T cells.

TypiedIROMk athn drieceRs &medtan B&Pﬁﬂphﬁﬂo&éﬁfﬂﬁﬂ QéMs such as
ypla[sngf)atgS 15 popul ation_of jé:Dllc+ CD14+ dendri

PBM(Gs} ¢ eelioguiption ensichedsion Ticeils o apqpwistipaef wsfémlahyesalqt%d T

cellsTYRE @“lellé’oanbo@ Citht? QHﬂoﬁ)tgbﬁ’a“ s %eﬁ&&@rl 218 g&l@ﬁ t8 Ehe AN dr AR clells In
popul ation conpri si ng such PBVCs, a cel

certagiogsaiiodithents @fithd praedt mmtrqm éh@lT eells @ﬁp\aatmpan be stéwata@mally
emc?ly%’ﬁ)tr@iﬂf%l iele b?@b@*?geﬁg cells. The T cells can be

er autol ogous, syngeneic or allogeneic to the
dendritic cells. In certain enbodinents of the
pr esentinisil} anntheysmbhdinenicd]theprerspiuingantion compoyidons are

I ... 0
provRIEROAS i dnkp e Bl Bl of O (TR P HehiicXenEifi Tt
comprivue e po@nl,atictoﬂﬁlmslralll@lﬂm (WK3pcellsr typicdiiy th@p@ﬂlaﬁbm gf WK cells

i sol ate i on_of. [
can Y SRR e PPt R fiiuet s pStiRplai s PRffsLfecn
popl(tl)dftlé)l efiidhled frlotNK) celBl Jf)fya. poltplhlau@ocpﬂshbdtmallp fso]HtéldltIH{ kdls. ghél NK
e an ul ation of cells co risin cells, suc
cells gan ﬁ‘h%/ut‘g Bgouls’l $EEF % aﬁ‘@%‘g tontgﬁ dendrigg e pul ati on
enriched fro NK cells, or a popul ation of
subst arthioad bibédifbitiof theNivedd Sethddweardifrovided for isolating a

population of CD11c¢", CD14" dendritic cells comprising obtaining a population of dendritic

cell precursors, differentiating the precursors into immature or mature dendritic cells, and
isolating the population of CD11c", CD14" dendritic cells. The dendritic cell precursors can

be obtained by contacting a population of leukocytes with a monocytic dendritic precursor
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cell s can be autol ogous, syngeneic or allogeneic to
the dendritic cells. In one enbodi nent of the

w0 pooegoti2en et hods are provided for isol ating BCT/US2004/003974
popul ation of CD 11 C+, CD 14+ dendritic cells
conprising obtaining a population of dendritic cel
precursors, differentiating the precursors into

ir ature ture, den Le cells d 30

col BB Tr b B e in Mspspen R g el Fgimitea

to, glﬁsdﬁd lass cwetrkd plﬁﬁ&pﬁt?&ﬁ@ oE polysthreng hdiheditte. bltl particular, the

contactin n of | eukocytes mrt nocytic
S“bt}@r’i‘a?‘intﬂ“égspﬁ?@éﬁ Eps Dy NSRS OB F 0TS BB PREAES¢ta/ 002974

cel |l -adhering substrate. Substrates useful in the
pr esent Diffsteditiation of the detdigitic précurdsreceNotanl Hemictc&t(iblish@l by

ass_an |.ass. covered plastic
congﬂail%% Fgﬁg‘,’lt%af’ﬁ iFattipae pytRlne i%hep%(@rr{ﬁﬂaa é gpfglocyte-macrophage
colcﬁiy@ﬁtrﬁ]ﬁtiﬁg £15P (eSS B ﬁ&ﬂeﬁl@ﬂ-ﬂr(ﬁd 4i§’C(|}MS¢S/F SIE1.9f, interleukin 13
rene mcrocarrier beads. Differentiation of the

t
(ILfi éi; @F intgrieulgn 42 (Hsl, anditheslikea i piditipude spitading dhagendritic
pre&ﬁ’gbfr @gﬁs'vﬂﬂl 4 (Q@Ok"ﬁ%' i)lﬁs h L A Ue%dﬁ@ @@pt%iﬂb%kth@ 8iffelcdBation of

cyt oki ne can “be granul ocyte-nmacrophage col ony
the D1 Audendiitigediact or (GW CSF), interleukin-4 (IL -4),
G CSF and I L-4, interleukin 13 (IL- 13), or

interl eykig a.ﬁéch%‘lgh%m&@mt Gife @Jaen inlrsnt ohrthéﬁréiitoucr& ikfating

contactingt ritic precur sor ce
CDtl oRPE depdritic wallsc@mpas@ahifﬁeemmngiﬂedlemcbitwmmser ¢efils or

mﬂg&%£an6?ﬁ§?&eﬁgm%£%%aﬁsn?§%heh ﬁgggﬁ%hﬁﬁéghb%%ﬁﬁ%ﬁkgm

commisbi auty dntigeri thatl cat beigresd@id by an-entigeh pie’sentd@wﬂi {a m:pa:réctdlar

emb rﬁ% [ I Sf the Pf?%r%? %S/gﬁtif%ﬁh? %{t}?glgr? g%?ﬁ%g{a thp 1SSEME 38 cancer and can

1ndpneﬂewemnsmeﬁtantmgamehmhe predeternined antigen can
conprise any antigen that can be presented by an

anti gen ' art ul ar di
of 1 he SRUTER LTI AR R P Uk BropuR i R R pa e from
cell\lpobﬁlaﬁdhﬂﬁi’r@h&ng aneeture Mdanat@s derkbitic Bellsu de oRSMbodiféut, the
11 c+, 14+ dendritic cells

e i ke.
CDgi crﬁ%afﬁﬁ -‘f.ﬂriiré’ﬂtl% gi?r PeRHatise Oggrlédetlé&e PISARISOrs iy D14

spe&ﬁB Pto@% der GMIdnﬁr coubiRE®R tﬂé SormAor G albofph&RGEH denBritic
In one enbodi nent, the CD 14+ cells are

Pfe‘é’éi‘oé cellseppssiE R 1 getestinigbpenlla exmsessing (dcromplexed with the

CDPA-SGUIRPrbeMddeRotid? (hé Cﬁl@@c IdD 19" @&ARBe HILEThe CD14 specific
condi ti ons conducive to the formation of a conpl e

proby ¢an bgan @ntittody Smlﬁiﬁrf@t@r)é‘b pattishlpdy esonedsiah gntd;tgsrl;i. The
ant%%i}? teblﬁg *t‘?)ﬁ%%ﬁe @311% dﬁ% Q&ld%laﬂiétraﬁé) %edl)é 9?111\%0{1{& bﬂ% a

Sp ecr ectin
coh@mi dhirdmiaitdgnaphscmmhh los a nﬁlgeet@btzﬂd, spre'dlieﬂlike Slphseqlent:ta elbaing the

+anti ecific for 4, parti.cularl
onffeebhaNaiRREL iy Soriite Sk bl hlitnbactcBpavent,
condadivdi® teomthecdon of the §aldridc selbgbdasors. Su C h as a
mcrotiter plate a columm chromat ography nedia, or a

{nﬁ g neti (in eliaanfothep gm oh mlarlit%? the%lfle%gnetqg\?eﬁ ior} £ m%&llog %rln%%ulating

a T cell response to a predetermined antigen is provided. The method comprises obtaining an

isolated population of CD11¢", CD14" dendritic cells (typically immature dendritic cells or
dendritic cell precursors) contacting the isolated population of CD1 1c", CD14" dendritic cells

with a predetermined antigen for a time period sufficient for the dendritic cells to process the
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25 CD 11 c+, CD 14+ dendritic cell precursors, the
cells can be cultured under conditions conducive to
w0 ba4oe26r at i on of the dendritic cell precursoPGI/USI004/003974
still another enbodi nent of the present invention a
met hod for nodulating a T cell response to a
predeterm ned antigen is provided. The nethod
antt! f 1
%QI{' %Cdlij 8&%}1-&%% %ﬂgﬁotﬁ;%bdf’}%gﬂaﬁ&{ (?I{c%ﬂs B qgé/i-lsﬁlml 1O B Hhendritic
Cellél EWQ‘FII“EIE progessedsanpige3@ithle pdpuletuon ot @l olcllspnoem:nuiulsamr thy T cell

d .
e AP etk B, TBPERAT S (B2 P Gs Fepbtained
frorn iskie, ypésen,dopne mbfroej thpud, d)ym;tH‘tﬁ)dé@ pekipHetal bloed,| g cbd blood. The
Tc&fscﬁﬁﬁéauthlﬂ 2 S0 2004/0 2262 P /US 004/ 03974
ant QRS Lo PERECRG 2 HEicdd rﬁ’&ﬁﬁll SAdsAn B¢ contacted
mvttﬂid)t?ex@ﬁﬁprl sing CD 11 cc, CD 14+ dendritic cells
presenting processed anti gen with a population of T

cells t ul ate .the T ce response to the
pr edet e?ﬁf?ﬁ%ﬂi RO fi s Ofﬁl'ée R‘fﬁ?e&tllﬁ\#en“@@thf@#edé@ﬁa‘fnﬂ prfigen is a

tumoe hﬂ@lﬁeamnbﬁaﬂbdlﬂbd] ®dcteridl QPVisd iafki %e‘ﬁp heps spe@fﬂégllﬁﬁgeg tgz‘P{or-
or cor

nu nodes, peri pheral
sssop{pled tiget G g Msaiot LD P BiRsSSer R e pRties rembodments of
the plebeABRIVERiohhd (26st416 Rt deh bin GePdniaa P@%ﬁﬁ B ARE AR ORE ﬁﬁé ed

In vitro or ex vivo. I'n certain efbodi ment § of t

present _j nven on the predeterm ned antigen is a

t unor - S[Ib‘él fopies ofihemspsenisiavetian bapically ateargvadeddn awixesd

popalﬁﬁérgﬁﬂeukweﬁ@s &ﬁﬁ% P&t Yyt tif) @eﬁaﬂ@ﬁbodﬁﬁéﬁ&éﬁﬁggrescfnt

ant i &gn can be associated w t h pr ostate cancer
inventien fhe Jj osHls wrign ielnssipopeiationofiTheells sebstantial lyreneiohdddfor €Ré' T

upbpﬁib%ﬁ‘tam teh88d Piatid e Lhe +
° 1er}]’T cel | gﬁ%ﬁ%ﬁg@%@egﬁﬁﬁp Pg%/eg(f% atio {mf aeld IcifD4
aﬂd% dresli.ded in a nmixed population of | eukocyt es,

such as PBMCs. But, in certa| n enbodi nents of the

pr esent |nvgngEp@)E1ts I@ﬁ\ybﬁﬁﬁ At gt ed

popul ati on of cells su stanti ed for CDA4+T
cells, or substantially enriched for CD8+ T Cells, or

conpr i sBiggredoisuickstd typicd idisplayef sefxe mol@ulgnokpBBsed o a
pop&l@thdnsof uBEhEh D@%%%bﬁﬂ(ﬁﬁ: EHEOBE% ICS bldo lfr{o%ocytes were

icts a typical dis sur ecu
lsolﬂé eaé@&omreels ppulpgn aad |001|tur@ct with$§00 Usal qm:scmmd 500 U/ml IL-4

d [~ od. no
o RN PSS 3 OO ISR o
surf@@ @nagtars at@\ﬂdbj&ﬁe(hmcFAKCE)aﬂdlyﬁs td bvatuaOsui-fate ﬁbPécﬁl@bSpressmn
The %%{u’lesd o%wts %he u%geg(?c%ngﬁ 0 ?e&léll\{\fl' ﬁlstg o g%r lﬁés;r (%-él?/g({] g,%%\gvg different
donsw cspmt mmjdasmd%@@ 280 8loys hionb&t&\E 1@@{1&0&%2 fa®ed with

antifdgS B B ERE: amsen o R Foh d0d ok DRe ™ mashbQ.
two di fFigaeatA a60m9 aepl&t&ﬁ% el & Qurﬁa%é Rl g%&&éﬁ%ﬁh"on cD14*

| ood_nonocyt es gfl ed histo st al ne
and CD14" DCs in contrast with their precursors, t e PB C-derived monocytes. DCs,

manufactured from these human monocytic DC precursors by culture with 500 U/ml GM-
CSF and 500 U/ml IL-4, double stained with FITC-conjugated antibody specific for CD14
and with PE-conjugated antibodies to various cell surface markers and subjected to FACS
analysis to evaluate surface molecule expression. Figure 2A depicts the fluorescence

intensity histograms for both CD14* and CD14" DCs stained with antibodies to CD54, CD86,
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anti bodi es to CD54, CD83, CD80, CD86, CD40, CDlic,
CD14, and HLA-DR, DP, and DQ 25 Figures 2A and 2B

walepisor226he | evel of surface nol ecul e expressiPCI/U82004/003974
CD14+ and CD 14- DCs in contrast with their

precursors, the PBMC-derived nonocytes. DCs,
- manuf actured fromthese human nonocytic DC precursors

e e A o B iy o
2B dbsitts @RIforaoeh cointdnsiBEhisto giang drdbosarselisotadnadsy ltlbafllllhﬁ(il@i}@

cosf byl rde ST Fi ent O EELFSSLT’OEAC% S&Z”?'Ays' °

d t h t ty hi
bg? ch ¢ %gn@@%?q&ml galng)rf%; é‘ %nu%!eﬁ g}@ nggency of
van&@%ém‘téﬁgﬁ%ﬁxs of @DW:J' aanaQ}U 13,72262]9‘%6?5/ &ASQ@)GM&! ’(h@ 3@?148 (l)f@iﬂ)iq_assay
c, an i ne r e cantro
tht BB G 1 DI OGP C: 11 AP PSP pddctne

Bﬂeﬁ% URRSBERRERs (DUsRR Biohyyté) Se @ceasoﬁ 906-RuSalnge bla& and sub-
ained with anti bodies to

optisplAniRnts pban apHCB&antogy (Ceoszenh @Bcggﬁlikr“égy éﬁlnlsc‘t’efe added.

8dd. T d6BprdliSrati
Cell?%%%hi;s?cll g/%ﬂél algtth%%ﬁlnhe_ rigﬁl?é%%ﬂﬁte%%shiﬁ H%)&eé &l T eniproits ta Smn

was tm detesninedbyheaviinginseryoratet dabchdaliuene). digres’ deticty fhe
ot e + d

ant1g§,8 d%%:pem%nt %nc%f %lﬂ-rlrﬂl[%tﬁ od;?MCP& %)régﬁsso%% t§eep§s’trate

(sorm&ﬁﬁtorﬂllaté‘é @Ctsmndl 28461 DCs UEachgeoup! Oépellsavme theb iested in the

f an it -
antl&ﬁldng%Fﬁl%Q?cg Magsa};ve 1§ure§g3d§%{a§ég? ?ﬂé éﬁgm%g%npg{t glvt)ency of
CDMf lblbs Bitheltr h?bﬂb oi iﬁ&om?iélﬁﬁ&e\mﬂh apayatencs mngsdgawhqh«tredmxmre of
ce r I.Terat|on eterm ne a
thesp S okt ppse = aed Bopolify of Riap Gy ellEy 1Y pthey
of tRNaki bﬂ%@@m@wsteawemyrmm@aykqual,amic@agm abDBPC
Dendrltlc cells were separated_ (s 3% ]1ﬁ
prodoekcontnimpay raixed propertionsRfiC Iy Aq gt ‘g‘P {* ‘F%W%%"rqéwf‘ An

pot g;{oqgciﬁﬂdge anti gen-i ndependent potency bioassay.
Igure 3C depicts the antigen i ndependent potency of

CD 14- P%geeél GdM&ts @édﬂ%ﬁ%ﬂ dfthEaMRENRIILRM Mt bbtehdy of 18
1410\ 1+ to assess whether a mxture of 15 {t i‘ﬁ
batdbSsofentiga ressatingnels. | Thethatchesjwera tgstsd derthe prepertion At ¢ YL and

CD P{ %%?31& ﬂ{lg tlfeeclg 1 uﬂ}ﬁm@ oflfer‘tﬁYchef\fvelte MgnVRbuped Basell BN R

roxi mately equal’, indicating
proﬂsdmtnﬁmMDQErwdﬂmt@tﬂdtfanmtngany m xed proportions

O ToM g sA oS OB, OB s bEs alRhENG A s
alo@NGMIERF iphd €peind bl 5 pohe acdetarfnided bYBhdedlchdaceskpression of
CD?%EI%})@&@,C&}S e L £ depcts (bR SeRalEATE MR Kol &SI LEDT L7
foll6® n% cHRERY |f(ﬁrt5 Rpsin dnecdRilehe Figwe 6B tdbﬂﬂts geqrepeedtapasisls
exp?ﬁggltég] 815?14 fol gvrutlé gl?tugforCSD c%e%;s- in M—%glq e[E ZE erlt &d 5&%eplcts the
percentage of cells positive for CD80, CD1a and HLA-DR of the CD14"" or negative DCs as
compared to those cells determined to be CD14"¢" (monocytes).

Figures 6A and 6B depict the quantity of TL-12 and IL-10 secreted by CD14"
and CD14" mature and immature dendritic cells. Figure 6A depicts the secretion of IL-12 as
measured by the presence of the p70 subunit of IL-12. Figure 6B depicts the expression of
IL-10.
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Fi gures 5A through 5C depict the phenotype of DCs

cultured in GMWCSF alone, GMWCSF plus IL-4 or |L-15
w@ab@ne7as2 det ermi ned by the cell surface expreRGI/U82004/003974

25 CD 14, CD80 and CDl a. Figure 5A depicts the

percentage of cells expressing CD14 follow ng culture

for 5 days in GwWCSF al one. Figure 5B depicts the

ercent age of, cel r.essi ng CD 4 fo Wi
Por ° gy A fid B G iRy i 50 B el i rigure
7B QS tTagts thiat €@kdss thigagi 17icyie sﬂfr&&e MI 11@3aﬂ-ng§‘th§ﬁﬁsence of
HLA- DR of the CD 1410 v or negati DCs
inflpenzp pragisensipeeitig éﬁ@ﬁom%@llﬁ & muk@mnsqu Tgwlle ﬁ@mfé«aﬂﬂ@ﬂy CD14"
andEO A #dkes 6A and 6B depict the quantity of 1L-12 and
I L-10 secreted by CD14+ and CD14- mature and i mmature
dendritic ceI I s. Figure 6A depi cts the secreti on of

IL-12 as f%%%éisﬁfﬁ? Rf]\? subuni t
of IL-12. ure st e expreSS|on 0 I L-10.

7 WD 2004/ 072262 PCT/ U82004/ 003974 Figures 7A and 7B

Isofg, éf)lcf*tj%n efcg%lgge (Figure 7A) and total nunber

i gure T cells that express the V(317
cel | surrﬂlapﬁasmﬁﬂ@entidnﬁbﬁaésiimatéd]mt]@ew@eman@éeus e.g., dendritic

e SRR BB PR B i) bt o

© CD14-anBEs priseRiALEDADERERERIEL B 16 FsdratdDENEHEN means a

| sol ated CD14+ Dendritic Cells The present i nvem;nL on
pongtaon aleslls 181 asdgensroyehiion #3 aafiversgvisemegt. “Clyl4™ means that

the dgREIoh1& /el dufgld @f%ﬂbsﬁaﬁﬁ&llﬁqﬁlﬁﬁﬁ e oh @BM@hérﬁled

that are CD14+ as well as isolated popul ati ons of

momm& Buehidgtermispdererniba gade far sxantele, bydth Gleanalyiis using a
ﬂqu@src ce c 12'&1@% O@Ekéﬁﬂtﬁlgd %%Sché‘%at&%y‘l‘kﬁ‘%{ ’%ﬁmﬁflg are

een renoved fromits nat
det@nmedcbm ménltencd iCpesitive antis@R 14 ﬂamngtOheh@?@M@sbmcd nencelytes.

ol 550 B ATt B
CDﬂITfUE whalelné‘)CED'itHP%” orb‘ﬁIHA@ @fead ty i ISWlIISQGh%f (E‘D]léﬁsvt\’efl]mmg by
g R p o G B ARG o TSt R PREDY Tipritaied e fpgound

with én m&vhﬁt\aﬁtﬂﬁmtylbu@@tﬁﬁ%ﬂy Nvieg tHeA thdd mBBME?w@ Methved
nmonocytes. Further, CD14+11ligh DCs are
mopRegteS-ngui shabl e froma popul ation of DCs that are

CD141" Qe tdefa “Béichirfiic céresepe” rggsl&lglveﬁé ciagg%fmplmloglcally

refers to a |ow |l evel of CD 14 staining
similpr gsH Exes 96 ehasenigrirgdinee emtfpur@c»n AABERHY pﬁlympégldtanénon-
1ym§hang ikduds @RSIL l:%n% dl%%g% t;]alﬁ? F&@énupg H@figvé }g@b

irrelevant anti cant
peptidesn dSesnfoPgminde rSrcaJngdan Ann Rev Immunol. 9 271-296 (1991)) Thus

dendritic cells are HLA-DR". In addition, DCs are also generally classified in the art based
on the absence of other leukocyte surface markers such as CD3 (T cells), CD19 (B cells), and
CD56/57 (NK cells). (See id.) Depending on dendritic cell subtype or maturation state, DCs
also express other surface markers that are recognized as being characteristic of the DC
phenotype. (See, e.g., Steinman, Ann. Rev. Immunol. 9:271-296 (1991); Liu, Cell 106:259-62
(2001); Thomas et al., J. Immunol. 151:6840-6852, (1993a); Thomas et al., J. Immunol.
150:821-834 (1993b)). Thus, the term “dendritic cell” or “DC” accords with the use of that

term in the art except that, as used herein, “dendritic cells” can also express CD14 as
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nonocytes. The term"dendritic cell"” or "DC' refers to
a diverse class of norphologically simlar cell

W0 ye®72265 characterized in the art, found in BCWH§1001/§03974
of | ynphoid and non- |ynphoid tissues that are capable
of taking up and presenting antigen as MHC bound 25
peptides. (See, for exanple, Steinman, Ann. Rev.

des&ﬁﬂm rd@(h_ve %u&?éen@% &éi%@elkar exaiﬁgl% DCQ&Q%& h SRl dsn are

tion,
mo’é‘?%‘édﬁ“ﬁ’é@c Prncqrﬁés wWelb@@adogeuwsbh®razbd; Emsm@éntdnt tigues such

s SR, S P sk B Hn s

nodgependi ng on dendritic cell subtype or maturation

st at e, S r. surface rkers that
are recdy ]fgl nﬁ?g’ﬁ‘gefnﬁ;ga’fﬁﬁ’?az?ﬂ@ﬂl 1ps Q5{CIR e dendrigig cells can
be qoliefdtoy Sl&nstaﬁt“ﬁﬂ@ enflclged, AStREdWEAEn, tAERm Retichéd RS that the
Cel | 106:259-62 2001); Thomas

1301%?‘%3‘?1’“%3%3" gil?Filé ot %eai@i)‘yﬁ 8i4lgast 892 at(epgo’Hdy.;or Thigrsh 80%t
horrﬁigeneods ”E‘Hm&ﬁp*subst&ﬁg ’e)iﬂncﬁgtf*’ 1heaA9 3R the hsgﬁ@ go%?lﬁtu%ﬁ%fpells

endritic cel accords with t
is attléq’sﬁ?(?‘yﬁ: aﬂ?@“e?ﬁ%’ é&@té?ﬁst Wahomegenegied her ei n,
"dendritic cells" can also express CD14 as 8 WO
2004/ 07 3b&SDPEPCsgmthe/imoBYTaor retstsr iThe distibgushingSuch

cha_t(é@t'eﬁﬁlc§ mhihe! aﬂgglenrﬁl Rfe GXAR G1s BeieHShby ﬁ]ldt}]é Bt CHeL U Liu,

from nonoc ritic precursors as we
supigi Ys§ eae ered mgran,\pggmﬂ)cg%elmrdbefur ekample, S‘anmatusaﬂdndm&&ells” or

« » fa cord bl ood

mr]]‘)@Feen H@ %gte%érog\?ﬁ 8? ’rff/nﬁl?%ul\ssiﬁe ang <t ltlwow ?fjdﬁ’e@g%e’ﬁp ssion;

are @appble af cf§ et diptuke pBantighe ahé ettdbied lowomuhcﬁterdﬁdﬂ&pﬁkﬁty%} antigen

ritic.cells enri.che ubstant al |
Presélﬁ*?“"é‘he%r CORPIILy %%Prs%n“b%qwéeﬁse m&#. Biiechorenbisied CD8O,
CD36) MH@,lred CDSB legpresdiqno prHilsit 4 ﬁibst@ﬁﬁdﬂ?'récﬁmbcﬁca@ﬁmg%f';énﬁ gen
ta% % ,at ﬂz}galsnl 50% a%ﬂ | east 75% or at |east

uptafi fisd Exfutjh e Biek abaciy Far oaigss pEFERtaIany Te Airasheabodiraents the

isoldtétbpoptaonssFlom 18t DIER R BY éu@ﬁalﬁfallg Qhtiched it eﬂflerln?lgéé or imDCs.
60% at least 75% or at |east 90% hom)geneous r‘l‘ﬁj

4+ . ca immature or mature.
Metgf?‘ésg‘f’ﬁ &WDE*EWP ﬁg C%éﬂaPae‘ﬂ%W Cellsand for Humypemaﬁalath ure
dendritic cells are described in the art. (See, e.g.
Liu, sOpi4;DOEiddrean paplatiing bﬁbmﬁual@l&h@ﬁed fgi?@ﬁ{zﬁ']ids can be

for. ex edendrltlc cells” "
soigiy B Soe P Comea Tk b Bhecmaiod spompinclude
obtaftdngdFopuRHEH €5RI19that indlBesIID pRL& RS, (ﬁfférb&iaﬁgﬁ of4RE @@9

of antigen; and exhibit a |low to noderate capacity f

Precyiers dubp imatyrecs axture D&t andyeae alp include fhe isatationrof CD14" DCs
fronfjtﬁélgéﬂu‘ldtl‘én "é?bllfﬁrenﬁﬁted Mure%?ﬁtlﬂ@ﬁ ul ated CD8O,

CD83 expressi on, it a
substantlally reduced capacity for antigen uptake;

and exhPbiPrecirser gsHs eandcabiajnet by negthadg snown ingbeerat Demlritic
cell préciz s @nbe WIRRN, B Rk Snplb N density gradient separation, fluorescence

activated cell sorting (FACS), immunological cell separation techniques such as panning,
complement lysis, rosetting, magnetic cell separation techniques, nylon wool separation, and
combinations of such methods. (See, e.g., O'Doherty et al., J. Exp. Med. 178:1067-76 (1993);
Young and Steinman, J. Exp. Med. 171:1315-32 (1990); Freudenthal and Steinman, Proc.
Natl. Acad. Sci. USA 87:7698-702 (1990); Macatonia et al., Immunol. 67:285-89 (1989);
Markowicz and Engleman, J. Clin. Invest. 85:955-61 (1990) (each incorporated by reference
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i sol ated popul ati ons of CD 14+ DCs can be

substantially enriched for either nDCs or inDCs.
woveiohotz6f or | sol ati on of CD14+ Dendritic Cel | BCEHOS2000003974

| mmunonodul ati on 20 CD 14+ DCs and cel | popul ati ons

substantially enriched for CDl14+ DCs can be isolated

by net hods al so prOV|ded by the present invention. The

t [

her B e T s R g AR L1058 8l AP prbodies
to celheurfdce npﬂc@ws@@ra@duvnﬂndmdma mllqarmlrsnwt suck aP@gi-CRA4 and/or

solat n of fro he
ot O PPl b8 |k Pl o7 et oy %
55: ]ZE9DG:01ar19954rGanx e, Mzwaaéda@sf;g@m adome@adbyincepdrads bj(fﬂfwence

h @ the art. Dendritic cell precursors can be
erEf”%()lated for exanple, by density gradient separation,

f 1 uor es ganeed pagilititat 68DCYrécusRrd dal dis 6&EYined. Methods for
i.munol ogi.cal cell separation technlgles such as

obtainAm sH. enn?}@ﬁﬁreéhré?ﬁpqpy}@rl%ns B QIEROMHY 1 ghe din JioE eFapde enriched

popSRAGHSIFITRNprb QRN DS aso‘l‘a)(é&’ﬂ?orﬂ@@xlss&%%@$§ é%‘i’ecﬁ@@l%moval of
combi nations of such neth y

. (See
cellgthat adperepiy p subwisefe. (Spe: eag;,eﬁ’ Smtqrm 9@@ 99%@%%@0@&@ by

e PR o e Wippefon 4R, B mlion BT 8!

adhem@tg@r)noc»mecbn remasted dilom cellmemacttion6isiRBEeoBnrdidibB)rpated
plasfi ég at%.i anlgeagy 9( A cléﬁag" tQ 8]?’[!%?1\(;&1??2} ulgfs QS}'\Bgn?lscﬁgd]for

ncorp
Imnaﬂnﬁmﬂmzzﬁamﬂﬁglu$20m4/003974 herei n). Methods for

i mMuno- ﬁfleCtlﬁg dendritic E #Is |nc$ for exa
usi ng anti"BEAP BE Precirsegy qan alip g ohtaing Bame tsSsopie ausmga
DCtdctirseieathering ibeekd. T @46 pSripitendl b10dd 1ambéytésiedated by, e.g.,
ntlbodles coupled to a substrate,

and/or.  anti -
leuk(og ges1% af, con@gp%w&ﬁ é ng:tnogytlc Dgrsewsorpgdiering substrate having a high
surfads a8 vakatt ratdidshe; thgﬁﬂﬁéreﬁi m%ocyh&@b%&u%@g afO&pShted. In

1992 (each incorporated LEB{Fre erence’5 herein).
addﬁ?ﬂ@I@H@GdWEEJ the Pl&ﬁ%até pouptsdien ba p partisulatger §broys Ebstrate having

2 hiQPh AR08 %-V%ﬁ@fbﬁ% (&.8" 20 ﬁptp@f 13bNg S5MERo Wﬂe? B%gf such as, for

precursor populatio 15 are known in the art
examRleniceqbeads ingdnendrriep bpads arolloinseraful S qvdes srsbery temn b e
e C sel.ecthve re
mlcfo%ﬂo% ﬁ‘%mtfbfagg]hagifl téﬂetﬁgcléal? Srt trﬁ% FXrtl u? & or ﬁbrous su%%rage can be
glasPatodystyréie, pl8sti0 Jplask>Bated paﬂystmn@mmdoﬁaydsl ﬁhcrthé Bkence

h i t
mar row She RS el cal st ¢ CBuRbRaHE s it S imdios
expisivny adetlidde mr@ﬁfdrem%ﬁ@rﬂ:é)qiahﬂmdl%@ @gacﬁlrsors are known 1n the art.
re e astic su Strate
(Seq Frrffg’rgi Fe&l{/ He é@g})“ 8 ﬁ%?ngrallye‘e@a&eﬂna&ap o 2R h@ aulfwsmg the

preddRAR eeqRésehde dFhLEEGEH SRE SytoldimeBat ifduceddOOCYt € DC
precursors can al so be obtained froma tissue source

dlffﬁﬁntk?éIPW@m&feT@nD@YHF@bU thees cydlassiarrperanbenytesgotony smulating
fact&x(@]@hfv) orRBIbRBHEAacRp AL bRty AENtBEnd SOLALRE-F). In addition,
other agents can be used to inhibit proliferation and/or maturation of non-DC cell types in the
culture, thereby further enriching the population of DC precursors. Typically, such agents
include cytokines such as, e.g., IL-13, IL-4, or IL-15, and the like. (See, e.g., id.).
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| eukopheresis, are contacted wth a nonocytic DC
precursor-adhering substrate having a high surface
w@ae®@a/ornexol ume rati o and the adherent nonocytPCT/DE2004/003974
precursors are separated. In additional enbodi nents,
the substrate coupled can be a particulate or fibrous
substrate having a high surface-to-volune ratio
(e.g., 20 M2 per liter to about 80 M2 per liter), such
as, for 20 exanple, microbeads, mcrocarrr er_beads,
lefem@itthISQfDHndnm €¢l] Preowsies ' 44" Phe
m crovil | ous nmenbrane, and the I|ke Further t he
particulate la%dl J@Ffa%% %%fnjealr S ¢ fﬂﬁlrecgéxﬁﬁﬁfferentlated to
pol yst yr sne I ass® coa ed polystyrene
obtalt’fhtﬁmahneaa@lsnamd)&sh eSuitaHlenssiﬁh eulDE pede inchdesoraymple but not

Ly ey o

mediR ﬁﬁﬁ]ph&&ll}f@ pléﬂieﬂft&l)wﬁh airohueida) titands, difBew,catdony, gndigy®kines
Pat ent 994, 126.) Cenera ansi ony,
to pre A VTP Th LY PREEHS Opr bl PR BRSPS TR G e
d1ffeféfnt1ﬁ§on|-1ﬁr§1§rbtu§§‘<§ftdldﬂe§ ki GMLOSH addiUCes A[E;plcal cytokine
ferentiation/proliferation &r cal t hese
Combmtb’l@llﬁ@@uh} e%toa)hwrtét?g)t{émb%ﬁ%wg a ing factor
(G CSF)F\%g}flg %ﬁ!)ﬂﬂés%ﬁ@{)ﬂéaﬁé&ﬁ) SPhRIY, Ebftiaiaioh whd
factor ( . I'n addition ot'her agents can be

maturted to oD phinbtype e inelnde Plavmainarenotpthe desloRmenb pf CD14"
DCs, %ntlygqgal rP%lShw thRc%ﬁtr Hhnbi%hod PS‘? Uld W Biont RREEY: é}é&frﬁ)ﬁe bC

at ion o precursors. Typical %u
precisal amgecmtsd by ntredes toyatsohitrates plesrohcaade irclygled in the cylgure

mediyitpe s s85ErpER FERDoRPGtbs a0 Tieay el Sy Mol

plastg Bﬁi{obﬁ&&oﬁ‘ahthngaxcmeﬂmms sbaun d%Rramwé.i on of the CD14+

Phenot The I.s t.ed ul ati ons .
e ou T martan G e Bter{ B0 o8y rePof il SRAste e
In c&atﬂrén@odaﬁﬁentsswﬁaml c@ltﬁﬂe$1§ib§ fd‘ruhé difﬂéreﬁﬁﬂioﬁ of prebutskes tof or

m&%ﬁ ty? gﬂtljs gg{ I?e) abog%tot gut|7 c}@gs %t\g/(t}ee? rggﬂ%oh/{haﬁl(?éfﬁtels not

1nd155‘ﬁ% 8 ths 1dck BF BR DV pIRHBRDHE nﬂfgﬁﬁ’er%tialﬂoﬂﬂf 1ﬁﬁna%1§ite dSndntlc cells
am ns, dival ent” cations, and cytoki ne

fromjihf: ppgcgnqoqs s bgnmeitoref yprp@tb sgkétpgmttcbt}gg§ tllﬁg O&r art, such as
by tl?{}%@%hg@& abgéﬁeﬁféégéurfacg?naﬂgéé {F b1t icaiB3Pr adEd Y HLA-

nes are A typi cal cyt oki ne
DR ‘3. ohinatate dendiits @Bocrn alsod@@ultered bbﬂwf%@te tssie cftureypedigm to

L-4. 10 ,Fu her r
o e 5 7R s
prodab‘sﬁi{g()inylﬁﬁeselﬁﬁltmm Horl ebarrgilama’tuoe gendritnt eells ban be ma:tntamed in the

devel o 14+ DCs. A typical plasm
presgRfig ok ﬁ&fgélo?ﬂdl about 5% In addition, where, for

exanple, DC precursors are isolated by adherence to a
IsolSitRsifICai 1@, DehditiveCetla froheDifferdntisted DiemdritivdCelli Freqursors.

medi a during the adherence step to pronote the CD 14+
phenotyrlge ear |

Concont FatfgRe it nitioni pE QR COPLAS T ke sotted o

obtain an isolated population of CD14" DCs. Typically, where the CD14" DCs are isolated

prior to maturation from enriched or substantially enriched DCs (determined by monitforing
differentiation as described above), the isolated population will be enriched or substantially
enriched for immature CD14" DCs. Generally, isolation of the CD14" DCs includes
contacting the cell population from which the CD14" cells are to be isolated with a CD14-
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The nonocytic dendritic cell precursors can be
cultured for any suitable tine. 1In certain
wepdvaaiazent s, suitable culture tinmes for the PCT/US2004/003974
differentiation of precursors to immture dendritic
cells can be about 4 to about 7 days. Wth the proviso
that CD14 is not indicative of the |ack of the DC
spemﬁ@? 8L yﬁleonem ﬁl‘arfyfe%{b%ﬂﬁﬂd% IcgNn 4@nge§§ﬂ?§ &g aféQféﬂaEﬂeﬂ b¢ FACS

s 20 fromthe precursors can be nonitored

usingre€ R speifisumiohersitherglinecthiganiugated o a Arorgseent raq}@qr}/ee{g g B?}TC

or PRSI AR 0 i PR i

for théé‘mtranﬁquyc €014 calls can glsn esepuibted fioth CH 14D pnd SN 14t @HS by

i s ul tu wm t.0. i i,n the .l Mm@
FACE@ P‘?t Pat %f gg?%hg P ltg%?rb?é ?elﬁ? ’%6?’% “f“"‘#‘%ﬁ?. Dt on
stainidg oﬁ,nd: g gEBIMKDQd@ived mopdayeRS Tymgalarnﬂle giEgeptatic bmdmgcagent is,

o TR TS5 5l B BB

A nufaBAot aDRIT 14 dn€ib8des suitdy Oy Did ih @ieaittdent i@ tbnbion dﬂelﬁdlldmown to
Cel | Precursors. Fol l owi ng differentiation from DC
the sipHled ertisayand nepy 49 Ry ased OB Edat ed to obtain an

| sol at qf ;RARLH Blto@itRf, a EPhA%KpEGHe prb¥PisCBhpI¥d tons@BﬁralJ@ld

CD14+ DCs are isol ated prior to nmaturation

the CBHA etibsdroisoleien by affinity IS1>19CU@ﬂr Atvedlaiizsoi gl %‘ﬁWPﬂB%BSkS%PM
cells @Q{pg%éi &5‘ %eebg ]ﬂlaci gu%gt?aﬂ% (thOBDES %ﬁ§ Gie! aﬁ@\gecﬁg%ﬁ&ﬁﬁcaﬂpe

FatT on” w e enric or substanti al
adhesn N cml’-mihen‘inrg CD idrmellsraze GBL dastpddionGhe sybatraty, ani Syl edbersﬂ cells

| t l.
are ﬂﬂ)egpcﬁ}fq%d( tio (5) E)Alﬁteg ﬁéif%oz) 1&%81[11 %@%{éalé 1 eglﬁ(é}fetﬁ 11]1 ED14 DCs.
The Cm#aﬁ&ﬂid@rbﬂm @n(BE} ﬂﬂexhﬂanW(CDYQ 2@ibody. The substrate can be,

PCT/.US2004/ Q03974 ecifi e ex
forcxpiplen rprero el Tlenprauer fgRuER Rt lg ea sRar gypenetc
beadE)\Gethots oo fEniGHbdlas@esTictll forilpidas ﬁmﬁg‘@bstﬁhte‘-aﬂipleyl antibodies
conjugated to a fluorescent noplecul e

specpE)orgRriape Hatkers A saPaly B dekP %ﬁegﬁi@%&%?) CHA {5?1‘8‘ et
al, Aptabel ed second antibody specific for the first
antr body. CD14+ cells can al so be separated from
CD1410 and CD14 cells li)ly 5FACS rtrtn. t| ng for

CD14 st ai ni ng on, e. g , PBI\/C—derlved nonocyt es.
Typi cal biring qu@mlﬁn&@i%@bﬁdrﬁlcbbn@ﬂeﬂﬂerag &’S@Iatddﬁgoputbﬁ)ﬂin of

an_anti-CD14 anti. brﬁ é[f % 1 nonocl naI or
CDIg B o HACH PRE e o Sttty b st Lo
pred@@inhin& i g@Nt $1Qﬁgle%§ed§ééhﬁ1ﬁ&l ﬁltfg@ﬁs d&ﬁ@ndhmetah? ai{g8s Ettwhich
invention are well known to the skilled artjsan

T-ceHumaduiagian isedepitade Hagwer@mﬁm%. imagure dendriic sellstaprese fibted n the
s RSPRS00 Suf B o

tumafdowthtighisiéibe cOthenantigensopu ingtidefonéxagwid, Baatdyis cells, viruses,
R B S B PEBSE, Ml o4 i oo

assosipee ahtigeas (¢yg., tastbecedl. lydhen tuadh eell mgm®Bnd greparatidns, isvlated
antlée?lse or\r\lla tﬁnqcends rtuglglrln p}otgeem > ch?storrn%g %hd \?ﬁeqﬂcefI recgr% s r}:tellsceexlpressmg
an antigen on its surface, autoantigens, and any other antigen. Any of the antigens can also
be presented as a peptide or recombinantly produced protein or portion thereof. Following

contact with antigen, the cells can be cultured for any suitable time to allow antigen uptake
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are then eluted to obtain an isolated cell population
substantially enriched in CD14+ DCs. 15 The
webmMosperi fi c probe can be, for exanple, an apCT/ULDI4003974
anti body. The substrate can be, for exanple,
commercially available tissue culture plates or beads
(e.g., glass or nagnetic beads). Methods for affinity

I b - I
R SRR st PR oL SR o

bddwnown (See e.g., Bernhard et al., supra; Caux et

i ih AnEPERAT R B Ape P etk HOEFEFGE bR by following

antigH iptke to pﬁﬁ‘i&td&h@mﬁﬁﬂﬂ f)fﬂlé fnDE€$ Info et BCs bt préhdnBiden in
popul ati on of or total inDCs prior to

the P%’&Xéf’f YR lea]ﬁ%lﬁﬁ .Mﬁams;fovdéc BBy Frpknpwn. (See, e.g., US.

Patddf REES, ,@14113 1R APbIaER by refdich iRy &d6t ﬁamaﬁi%ﬂ car{n';é SERPmed,
can i ncl Gde any antigen for which  T-cell nodulation

for ¢xamgpbes by elturg in theeresanboelfi krewn mauhwmnufﬂéomewsih pg ¢yeokines (e.g.,
| l,s,@r t e 0 .

SIS 8 MRS D LRGeS EEE e Bl . e

matimtiomnef iErGapy T @n be ﬁrmﬁﬂﬁre@ b wiethot Nk dwnint ih G arﬁlibhras for
iigens can j ncl ude, egr exa 1 bacteri a] cel

an
exaw‘fﬂ[??&easunﬁmﬁ RIFFePCo,RfraPpangeoldel SERfcP oSS, ZortprgEblgfion of

CD$3, ICA8 6 4Hdi MH@Smolwﬂ@y of:teéting forl thBpr&HI6E bf inGtufy deh il cell
associ at ed antigens ( tumor cell |ysate, tunor

spegig MRARN O RipisIng Pé‘ﬁ%erfalt ?wle sQliegpedieotidfeitdens fr om

tunors, opHshddy, BERhBCY ean Bd RRSLIRSn a%?ﬁa ptif® tiséde@hiture medium
reconbi nant célls expreSS|ngﬁ30 an gen on its

to exppnfl gheecell populatinn agies magtadn Bie ymBOR &t stafp fordigther differeptiation or
ant1%éei‘1§u(§)?rz-g<:eh por g gﬁﬁ@s c&%e%ﬁrﬁ%ﬂé@&dﬂﬁ Q%aﬁ’lﬁﬁcfe fnqﬁ? Resence of

ced protein or portio
GMFGSF avi Ihfg4 AlsntthetmNCy ¢anévn cilyeed 1ntthteprc®ln|:$0ﬁmt1-1bf@nnnat0ry

cultur r an suitable tine to. all m1 ti.ge e
molgHGs A 2 Beli At suG e Gty T I0IBA TS
1nmbﬂuﬁmaamﬁmhh@1populatlon of antigen-specific dendritic

cells, d the |ike bel o For_e le, in o

enbodi %noﬂteﬁ ésnewéé qﬁ@lﬂ@ﬁ?ﬁ%@ RN B kel ﬁ@
matBRIDC Mhe AdoBt&d $opulRtienBE €D IEHDES bdbe@btaided bly EhGsin fg%o

mature DCs that present antigen in 5 the context o

isolpfpitrepsiaion PESD 1 sl ersinttlisy presenerenf drafiirptinm faptarsiap degsribed above
(e g(, §§&er1a‘? Iplg)(iluctéJ ard/or Eﬁf%ﬂﬁ%%gﬁﬂeﬁ %ﬁereﬁrg‘iﬁ@ﬁo'ﬁ%' A8 tion.

by reference herein.) Such turation ca
Optpaeliy e mizied populatiex effpP &4 dog CRUIKt inRCs (differrntipted StomdaCof

prenjf%j \%; gﬁi“&fﬁéﬁeﬁ D Inagfoﬁ’l?mraﬁ% I?hea‘ﬁa %ﬁ el(?x!l(gtﬁge m(grgto d’ as described

abo{e agy, at maPSpproprB@’Sétagemfan(h emﬁqhimnt HeCD Mﬁteltsesbpwatecbﬁs

desiyfb By B g ool Rl Gl & SRR A eBichelLfop Ep14°

mDQE. absence of cell surface narkers (e.g., upregulation
of CD83, CD86, and MHC nol ecules) or testing for the

eXpress LA%Qor 1fng rtrc?gle anotggrna%elc ofcthg 1%|V|cntion, DC's can be preserved, e.g.,

by cryopreservation either before exposure or following exposure to a prostate cancer
antigen. Cryopreservation agents which can be used include but are not limited to dimethyl
sulfoxide (DMSO), glycerol, polyvinylpyrrolidone, polyethylene glycol, albumin, dextran,
sucrose, ethylene glycol, i-erythritol, D-ribitol, D-mannitol, D-sorbitol, i-inositol, D-lactose,

choline chloride, amino acids, methanol, acetamide, glycerol monoacetate , and inorganic
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specific mMRNA or proteins using, for exanple, an
ol i gonucl eotide array. Optionally, the i nDCs can be
w@eiosiree2 i n an appropriate tissue cul ture nmedPCIUS1004/003974
expand the cell popul ation and/or maintain the i nDCs
in state for' further differentiation or 15 antigen
upt ake. For exanple i "DCs can be mai ntai ned and/ or
expand Nt =4
salts.. %{%@@r glg% s].g\év c|§§ dcgﬁ%e ?x%uc@/tlg'}?ge%egp&g{xﬂmécm% a%@nts
diffe@nd deﬂ ityyfek sypioatiphave dnﬁﬁérmﬂmb&ma]sumo]mmtesf Bhe koatnpfusion phase

it KL ST BN CHOBEMIERN:, Sy Sa ST P

out by 56 ¥ £6, Pptairhadie ﬁaéezﬁ@ dbdite BXGsmathenok bath @hﬁ:ddxfrar 20
mature DCs. The isol a ﬁ popul ati o

f
ProsRRHB e e BN ey AT ST g S SRS P B B o

fac111%a46 sthd @S epBdidMe BERREN Pﬁ)g%nrﬁﬂﬂéhf@&bﬂéﬂ fafCik @b&s @sch as
descri bed ‘above ( bacterial products,

Cryoped onPlapanparai vn&kgiog Kierfeasying rosimenyy thafifs lé‘r‘%@oﬂng rate curve.

maturation. Optionally, a m xed popul ati on of CDl14+

and CD Algts i ﬁ(e@hflﬁ G5@fYah 8L REidly @MRSEEredRS 8 WhpSamns)
can be cultured to induce mat ur ati on, the mat ur tlon

cryogamiggoTRgsesSeH dria i ceberabqdifaent semalss Gan begiyoeegicallyygiored in
11qu1@Hf31r028{ defj%e CS)t es eaﬁﬁ%r(g%ﬁﬁ') | ebREdMatiohd SndPFdktiufes kdrehe

sepa bove to obtain an isol ated
marupul,aumrapryoprematmnmddvngtm stomaes eff Hepatapeielip slgmicgHs.cD

partlf;l.ﬁ%rglnﬂ?rg%omﬁ%&%xg 0 nlgebrfgﬂer}élaéloﬁin Q%Ely%ﬁﬂﬁ%%le% tHe#$C's of the

S Ca erve
1nve1$tfdjlo ;Snds&ﬂmaissmm cai tterfeundo &fr oxand o ﬁwrfellcofrmg oiferendeng
r ast cance nt
oGO e b BB, e T PR RS0 vttt

Clinf§ mzamdmm@;x 1656 48 dD8®} Byﬂe—Mﬁltﬂb\fJ mon@beva(t@ﬁcmmre and

gl ycer oI pol.yvin r [ don I
e tabonn ot B ks, DAL S i
Energy ¥y Vietha, p fa7b1igbpl D- mannitol, D-sorbitol,

i -inositol, D act ose, choI i ne chloride, am no aci ds,

met hanol , acefam de, er ol cetate ]

mor gark e B Qo Y S et a6 U0 sy S iy mpplained o

37° 4\1 00@515r[<pémﬁéa 11%hﬁ&{a€e@§0lhpoﬁghefvﬂﬁ§ 1€ iy be desitablio talreat the cells in
ferent cryoprotective agents and i fferent, cell

ordeg W@gvepwﬂllelar FympEgaPeR HREMEN (Lo RETeREAEBE HEoTsracedures

can Jé\%e@ g 1 lglﬂﬁbpﬁ}nﬁ&ﬁ% €he ANARTE LURELIndId atsr fezing Of Dnase
typi ca m ni mal . The cool i ng procedure can
(Spltxer gal. ;(L’cexder 45116015518 %@QS@?, low mglecular Weight derriramind citrate,
r | 5
hyiph SRR AR 8 RRIARN, (AR OB TR e The, o,
cryopfot@pt/d: ageht, dfoetic nghmMthaMd be feamived prierdo drezapgaiase of the

thavxfeﬁ E%C?% UG L%H(I:lg@'l hdg); ¥ wd ampglr)]tgcr:tﬁf% %&r& llsl, ‘t?}sjdﬁtﬁ%ﬁ tc% an
insignifgcaht @ﬁ&nﬁ@tl(ﬁrﬁ gbee froizén DOB hdesheee thamed) bmd’mg:caﬂ@tﬁtei they can be
useqC tg é\éf:\fagﬁ; t%eg{sta(s) %rcfi) G]E'erél?e ?Y%d’l ne%pect to nonaf?ozeg DI’Cfa‘sD hdly

Modulation of T Cell Responses Using CD14" Dendritic Cells.

According to another aspect, CD14" DCs can be used to modulate T cell

responses. T cells or a subset of T cells can be obtained from various lymphoid tissues for
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cryogeni c storage vessel. In a typical enbodi nent,

sanpl es can be cryogenically stored in 10 liquid
woeaoroge (-196 C.) or its vapor (-165 C.). PCT/US2004/003974

Consi derations and procedures for the manipulation,

cryopreservation, and |long term storage of

hemat opoi etic stemcells, particularly from bone

rd ; I I

use LMY cofle B II%%%BIW tuighe hE ARl B RS HfofiEnodes,
and petiphgral blwod e XbePDé4" D@s ¢anébefaolologuiin gynperieir, enelbsgeneic to the T
i ncorporated by reference herein: Taylor et al.
%)yoblology 27:269-78 (1990); Gorin, 15 dinics in
Haemat olFegakathble]l @D48" HAOE&M)be uBe BT hﬁfgﬁ@m@ﬁﬂemtvfa&éllo n,

Cul.t ure and ranspl ant ation ocee el
costUaRR i yiffo- é%aﬂz%ﬁe ?9%18%&#1@&1 Lo aﬂt r«gﬁt ith @Dl‘gﬂ%ﬁiw a
DC P8RS co-Vinfildtidn afy.) Hhé-T1Rfs toFJe%aﬁﬂla%al alr@co’i&ﬁtured with an

preferably thawed aUICk| (e.g., in a water bat

isolffed pRRMAHEd obEDI 572Gs Cal 9cﬁaﬁu>newnﬁv°@é by mmaﬁ@wi theplopell
recebfb@‘("l’cﬁg ekt bﬁ@éﬁt&?wﬂﬁﬁh QR bP3taﬂt1IBd'd§/%} a E}Iﬁlg‘éﬁb n*ﬁlﬂgrfrag&gnt

order to prevent cellular clunping upon thaw ng
therpefp iyt anyl othep peegt theta af &ub@ppm@kf@denn@ghmmrb@d@ssaeﬂlmulatory
s1gn'af‘%l%ﬁ‘<?érg ?Ot %‘rtﬂ/?trg g‘té:gillén i c%ﬁqf)é%cg)gte\ﬁ% c%dsqi%ntu %}g Qleg;a?lg %rowded by the
CD I MGy (e 45 pladDIEGis Buc(hilzﬁ &ﬁ)'t))hedlagglu’mnhﬂEH]Aa andvéhic Qllkb or mitogens

ornfble i B8 Ff f ot PO Gl o S R it} g con

acticatipn pﬁmb@mbmmecﬂgﬂﬁbwnlrﬁetlﬁml Borl éxaplRpatsivatii@eh 8e BRnitored

.r emoved r utsi.c use.of, the 25 thawed .
by ipgrogges %IIégsolrfﬁra 8 Ilethﬂ%lﬂt%coem}mn%ﬁg&lﬁew Teell
acti @R tmarierd(e. o iy WA CH); J&h&{ges innstdiitelpré@idtion (e.g., by ELISA or
concentration. Once frozen DC s have been thawed and
attaybcover ed, they can be wused to activate T cells as
descr i b@ﬂ’sohﬁlra%bﬂef’\érﬁﬁbdﬁﬁé@ qah 14" DAWMpELLED %t&mmed antigen
Modul ation of T Cell Responses Using CDL4+ ndri.t
can b psed to agivaiedorells Agite Ongot veagaiasishe mtigan TupCEE C@ahe used
I e
1mn¥éﬁ I@fgﬂ%%ﬂggﬁ@ t@lnﬁl nn Atllrrblﬂ%i?ﬁ gglﬁ? ?%%%rr{-%ggag IZCQ tanbe
main mphm tHe plremegf 4 @xrnbuiamomof Qs@@dﬁ@IQ%Q}M-CSF and IL-4) prior to
exp{) %gé’ls th%éé?% 04/ Oc(i) g 7ﬁlsb uI%"lsaesPeZC?f;l]co Stf)o%{]nqgnrt dﬁ%{enlol t ﬁ&g éur']e used to
mmﬁmeMandEsﬂm and peri pheral bIood The CD 14+ DCs can

(t:) : | ?gt ° l&rgﬁ% gggﬁﬁ%ég %‘?@5&‘%@“@)&?&1 ggéfgg({jtoft%q pre(Ietennlned

antlgéht ds@efixedl eglepsRbitiod of & d pubifie® Ttoeluiiabt For Exampild, Eﬂrlﬁed
sSee Figure 4, show ng stinmulation of. T cells wt

1 oells B@%b‘? sp-spliugse Wit atasprewosed GRA% DGsric sidtan antigens

specTﬁ&@Il“LS It &idﬂﬁ)nséa!rl‘iﬂéhﬁﬁr?a@%ﬁl B?CE@‘"‘ §% Héﬂslé%l? BreVédt IeAfergrowth of
i,sol ated po ul ation of Cell "activation is

CD{ ' riglieioc lwe Pl greofdeth %198 t qrné <3ID4: & ¢ells r EeelppwificatierRyan be
ach@@edg)gv epr(]) %ﬂf ‘ﬁ%gé‘ﬂv% Re18ioft nﬁdlu&%g b Hol ﬁﬁﬁgd & 13%se of

ant |
antibodies d1rected to CD2 CD3, CD4 and/or CD8. Alternatively, mixed populations of

CD4" and CD8" T cells can be co-cultured with CD14* DCs to elicit a response specific to an

cell

antigen encompassing both a cytotoxic and T helper (Ty) immune response.
In addition, CD14" dendritic cells contacted ir vitro or ex vive with a
predetermined antigen can be used to modulate an immune response to the antigen in vivo.

For example, following contact with antigen and maturation as described above, the mature,
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thereof) or by any other agent that, at sub-opti nal

concentrations, provides a stinulatory 10 signal
wa@edotiozazent to activate T cells in conjuncti onP@I/UR2004/003974

co-stinmulatory signals provided by the CD14+ DCs

(e.g., plant lectins such as phytohemaggl utinin (PHA)

and the like, or mtogens of non-plant origin such as

anti g&?ﬁ{? ' f)il tBES ceﬁl%taﬂfnﬁnﬁcgwo @Mn&@%bjebt'?@ htimbi8%&hs

act fvation can be nonitored known
antlgeresﬂw@s T déﬁﬁn@kzamlrrenuma:@spml Bnrtlm,rfo&@wmm Yt OHex By
oS3R8t C5PL IS B (o roBbepion i,
activated T‘dbdls dan atva bl edrsm(stergi tp alhpmaAGB)ect ar stiohdate) aslnnmune
ne production (e.g., by ELISA or array). Also,
reSpOingFtﬁﬁfﬂﬁﬂ’éﬁg “Tnbodi nent, CD14+ DCs exposed to a

pr edet e['h@fcﬁlﬁﬂv@@éﬁa@@&s afedfloiedunadlytag ilatritivatof vatias abmects

invitro or exvvoaalns the anti The CD14+ can
of theyavention ang shadldiol) f‘ewst&feflé? 1 %ﬂbf's‘fﬂ“’élt‘g’é LY to

stimulate T cells. Alternatively, DCs can be 20

mai ntai ned in the presamcaMeiEs conbi nati on of

cytokines (e.g., GWCSF and IL-4) prior to exposure
Exanffle 8NPic@iRiioA nﬁcmm ebdrdlritit Oeld PE@@OIpk UsingrHasdianent ,

human CD14+ DCs are used to stinmulate human T cel l's.

T cell Snd&rpréxenmampﬂletpwsmd kwiotvin tCiDbibit OTH exppregerion dendritic

s HEL R BE i pAFRuS e ReftBiipLaifl by phente
wherBoeIR SpplRiteht dutttre n2fiveDised To etfutsinaeamub®00- cul t ur ed

th ant CD t ti
Spec ?P%i%vﬂpr%?lﬁgsiwgpwé’md% Sisieapih e o P ety

health§ H(Inﬁ)r %ﬁ: RIIBYE nIEe Qﬁwﬂ:ﬁﬁ M Ga@[ﬁr %Mﬁoﬁfbldoﬂ obfairkd at

m xed cul ture q‘ CD8+ and CD4+ cells ceJj
two ¢jfferent témes (bWe@aﬁlbéfld ‘Teh) appeoipaiely 98¢ yay apah drogy 2 human

dono? ?g&%o;r ¥ ?@n tqhib e[% hQfRob Fésiéql'a&‘ Qesul@éﬂt in 'ﬁ%éﬁ%(}ﬁ'l h*eﬁctp@pulhﬂftﬁx

I es recte

whil b8 cardiet BF Imkwpheteyls had regudtep @pmi l?ﬂflinéln éordpw}amer’qsyaase aﬁﬁpe same.
s _can I,
ravig g o sl oG Glinfilid PRESOSE L ERA PR M e o
on tHR@kRefagydfTION" 6n ed‘ctH cdll jsrq:lutaﬁbn wasHnal yyediNEhe P Rsshown in
addition, CD 14+ dendritic cells contacted in vitro or
Tablgd. vivo with a predet erm ned anti gen can be used to

nodulgipfe BNCDIHH QRIS @5 CHIED ih T1thd T2 RBYE Pipulations.

For exanple, fohlt@arwith ®ihe£T1 ok IR Mamgen and
mat yrati on as descr{ bed @omY&na t N€ [Mat ung, plashes WO
2004/ 072262 PCT/ US2004/ 003974 _antilgen-presenting

14+ |DCs @2PBMCadni hi st er 88360 a hyman suﬂ)‘j‘ézt to
sti uI atgy Eﬂ;ll\t,[ﬁml g=rrbpec,1| gg C T Cel t-mediglFgd TTmne

response. following in vitro or ex vivo
activation of T cells by exposure to CD 14+ DCs

cont act Baksevestitsasupgestd tiat pﬁamaalccmmimageﬁactmlﬁ@ thag @_tdnmi@(b d
deve, ctplcr:q%lﬁ# (zﬁtgg Qquﬂr%ﬁ tio 89 %e%%grreetﬂere%va% a cglrl]{ﬁar& C%Hl%bl?e%tt altsg

involved such as a receptor, perhaps, for the plasma-derived factor(s). Thus, whether

omission of plasma from the culture could lead to a lower percentage of CD14" cells (while
still supporting the generation of “good” (antigen presenting) DCs) was tested.
Since the occurrence of CDI4" cells after the standard DC culture procedure

appeared due to a plasma component as well as a cellular component, the effects on DC
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expressing cells gv%rquwered ~50% in the absence of plasma while the percentage of CDla"

cells was enhanced. Subsequent tests compared only LGM-3 (X-VIVO- 15®) to the standard

15

media (OptiMEM® plus 5% autologous plasma) since HLA-DR expression was more

deficient on DC cultured in AIM-V® alone) and also because LGM-3 was known to be a

good medium for DC culture.
Early Effect of Plasma on Cell Cultures:

The effect of plasma on adherence of CD14" cells from the PBMC was also
tested. Since a 1 hr adherence step left cells strongly adhered to the solid phase (the cells did
not come off by cold PBS harvest), the DCs isolated from Patient 118 were harvested at 24 h
after adherence and assayed for the presence of cell surface markers. The culture medium
comprised autologous plasma. Adherence of PBMCs was performed in 1% plasma followed

by culture of the released DCs in 5% plasma. The results are shown in Table 3 below.
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Donor 016 T1 and T2 PBMCs (see above) and T2 pl asma
(i.e., plasma fromthe |eukopheresis that had
w@eeviozzel y resulted in a high percentage of QECT/US2004/003974
cells). DC surface 5 phenotype was anal yzed by FACS.
The results are shown in Table 2 below. Table 2:
Effects of Plasma Om ssion on DC Cultures: DC Surface
Mar ker Expression (% Gated) T2 Cells CD14+ CD83+ CDla+
HLA- DR+ CDl1c+ Opti-MEM W plasma 81.23 10.7 44.07
89. 36 99. 29Tablet Ehdy Eff23t @Pldknn SVDETCHIEN3E 99. 71 LGM
w pl asma 53. 1®C8uiiceMariéer 8pfssiod (B5TotA) M V al one
3.8 7.79 78.04 24.6 99.41 A MV w plasm 67.27 9.79

33. 06 Médi4 99.55 T1 @RIA-DREDIZ+ &HB3+ DlephibEA- PRFcp14”

! - MEM-wiplasnma 0.17 40 95 5. 71 81 73 99 48
@WarMﬁﬁ% adonps. 46| 84. B0654. 16 9@539 LGM \/\?543 asma 1. 1§29

4- +Inn

0. 6399 O—Thes ta o1 m-th
é%ﬁ'@E%%\ﬁ@{a:é%ﬁ was rzpa ed to cl‘rg)e pr esenc‘év DI as4 7

|n thGM:albﬁeure medi a. gouwst her, thelpercentjgge of 13.97
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{A“émM&YKBF%Ha" 50% in 824 absendd-95f p| asi@ Mhi | ¢ t 13455

REFRT 296 ME at 7SR TS [Was; gphanced. o SoSeyueTyy 51

te%ﬁlﬁn&ﬁ g LGW 3 (X—VIVO 15(r)) to the

standard—nedra \ opth VEM+)—pttus—5%aut-ol-ogous—plasta)

si nce [

Ul tur 6T %’%{?Wﬁﬁ R TR B1eba B B B0y
popilatbvrocterrddesady dgrmpicultect. Wk mresﬂCdmxbﬁsttatmg th@mbgtulation of
CD{.—%f@gpqés fwan)l ﬁmmontg oC%e)tl *’léfj)q“ tures: The effect of

on" adReren t2+ cells fromthe PBMC was

aI SO test ed. Since al hr adherence step Ieft cells

t g f ' cold PBS harvest) the DCs i sol at ed
LB @deﬁ II 8 were harvested at 24 h after
adherence and assayed for the presence of cell surface
mar ker sTheTBB14 wintl mDal Aivexdlli pwpulanmpsqleﬁaﬁfranmmmg D% (obtained as

doscp B e SORTRET Duftee SR Pa D] BRkich suftpP nies
Also'l'thﬁed wae IPWG-rdm@dOMOCYteS'I' thldtad Beéiﬁib(ﬁa&hed]az d¥¥ribed above in
Exalgp é ngeﬁégvng eg%rz 8’8?4}% E?IYC conJugated a%tlb E gsl t%)/ vglfic]:u% %E:ll
surface markers and subjected to FACS analysis to evaluate surface molecule expression.
Antibodies tested were those specific for CD54, CD83, CD80, CD86, CD40, CD11¢, CD14,
CD56, and HLA-DR, DP, and DQ. Matching isotypic control antibodies were also used to
obtain background staining.

The results of immunophenotypic analysis for unsorted DCs compared to
unsorted PBMC-derived monocytes are shown in Figure 1. In this case, two lots of DCs
(DCVax prostate reference cells, DCs exposed to the recombinantly expressed human PSMA
(tPSMA)) were analyzed. These results demonstrated that the DCs produced were very
different from blood monocytes in terms of the relative levels of expression of some cell
surface molecules. Compared to blood monocytes, DCs expressed higher levels of CD54,
CD80, CD83, CD86, CD40 and HLA-DR, DP, and DQ. Expression of CD11c did not differ
significantly between DCs and monocytes.
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DC Surface Marker Expression (% Total) Medi a HLA- DR+

CD3+ CD19+ CD14+ Optim MEMr) alone 78.06 7.58 9.58
wQ@a700297226pt i - VEMr) w plasma 79.45 10. 88 7. 71 BAT/BS2004AM3974

alone 80.05 6.71 14.12 13.97 LGV W plasma 82.21 11.95

10. 74 34.55 Adhered in Opti-MEMTr); 76.49 7.36 9.12

12.51 cultured in LGM5 These data indicated that the
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in background staining. The results of
HLxﬁrr?n%’n%%ﬁrel ypi ¢ anal ysis for unsorted DCs conpared to
unsorted PBI\/C—derlved rronocyt es are shown in Figure 1.

reference ceIIs exposed to the reconbi nantly

express )

regul tszg)ermnstra%t?‘#ogﬁixﬁa})ﬁg{o uceégl\?\slelrnel‘;ggﬁt? G-
indefiehdeat mitmiulmnntm@cdaomnny)caysags in t er ms of the

ol aeul M R GR s o rnitdy o it REE & gotution
Wlﬂhiegf@heﬂegédﬂil&dQﬁlu@@%th bu@@?e@eal%é’p Cnégﬁ%@)r 26 Rutand 2000 rpm,

pressi on of c did not
andd‘i‘ofleft’élrgthezghlgﬁcﬁm?t feF@c%etween DCs and nonocytes. 18

WO 2004&3&%@%&@&%@&9@%&2& froHi‘ %ofa?eﬁqiﬁl\ﬁcgis follows
I mmunophenot ypi ¢ ‘anal ysi s CD14+ and
monocytic DC precursor cells from each subj ect were isolated by the above procedure DC

precursors were cultured for 7 days in X-VIVO 15 supplemented with 500 U/ml or 1,000
U/ml GM-CSF and 500 U/ml IL-4. The DCs were then flow cytometrically sorted into
CD14" and CD14 populations using a FITC-conjugated anti-CD14 antibody to detect CD14
expression.

An enriched population of T cells was prepared from PBMC by incubation
with anti-HLA-DR antibody conjugated magnetic beads. Following a 30 min incubation, the
cells bound to the beads were removed using a magnet. The HLA-DR-depleted cells
comprise a substantially enriched T cell population.

The proliferation assay was performed in two experiments as follows: 1 x 10*
CD14", CD14, or unsorted DCs, or PBMC-derived monocytes were added to each well of a
96-well culture plate and contacted with 0.005 ng/ml anti-CD3 antibody (BD Pharmingen,

San Diego, California). Then 1 x 10° enriched T cells were added, resulting in a final volume
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popul ations sorted fromdifferentiated DC precursors
follow ng contact with rPSMA and BCG are shown in
wWoe@uneR62A and 2B. The CD 14+ cell s have i denpCT/EE2004/003974
staining patterns as CD14- cells with respect to all
surface nol ecules tested. All the markers tested were
those 5 typi cally expressed on mature DCs. Thus, based
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The above finding was confirmed by the results depicted in Figure 4. Briefly,

eighteen batches of APCs were tested for the proportion of CD14” and CD14" DCs. The

various batches were grouped into two groups of nine samples each, based on the proportion
of CD14" DCs in the sample. A group was considered to contain a low proportion of CD14"
DCs if it had between 0.38 % and 17.97 % (Mean 6.36 %) CD14" DCs, whereas a group was
considered to contain "high" proportions of CD14" DCs if the group had between 20.71 %
and 51.90 % (Mean 30.98 %) CD14* DCs. The potencies of the APCs in these two groups
were indifferent from one another. (Figure 4). This proved that the presence of CD14°™*

DCs as a mixture with CD14" DCs did not lower the potency of the CD14" DCs, and that
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WD 2004/ 072262 PCT/ US2004/ 003974 of 0.2 m per well.
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The antigen-specific T cells were then co-cultured with CD14"°" and CD14"
DCs. Briefly, the DCs were harvested from culture flasks and concentrated by centrifugation.

For direct loading, the cells were resuspended in an equal volume of X-VIVO 15° media and

influenza MI-A4 40mer peptide containing the HLAA.A2.1 restricted epitope
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THRE M “overnight with inactivated BCG (1:400
di l ution) and IFN-y (500 U m ). Supernatants were
collected from each well and run in IL-10 and
I L-12p70 ELI SA assays (Figure 6A and 6B). Both DC
popul ati ons produced simlar amounts of IL- 10 and
I L-12 regardl ess of the level of CD 14 expressed on
their cell surface. 25 Exanple 6: Stinulation of CD8+
T Cell Responses: In this exanple, the ability of
CDl41low and CDl14- DCs that were matured in the
presence of BCG and IFNy to stinulate the expansion of

V317+, CD8+ T cells. The antigen-specific T cells were
then co-cultured with CDl14low and CD14-
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t he percentage of VI, 17+ . ell knfluenza A
Spoct 11 & cel 05 PRGASRINROTEPIF 6l ) P Seing el

accidinguo elaitd\] , wHdnein atesati génepresehiing el edeSlendit ceid. cul at ed
by multiplying that percentage by the total cells

found in each,lin nd.the.results. .ar epigted in
e To - the B bR ARt R Mo

popukztibn Bnfitheli4or tRESDAN &, CDILEYdenapadtatisof 10 stimul ating
a substantial antigen specific CD8+ T cell response

and that, the.J ack, of. CD14. ti .on the surface, of .

the dendtiti S?P}agedid?‘?l{ﬁi" °§ﬁ Bﬂ@ﬁ%@&"&o@ﬁér"aﬁ?&%é‘flﬁ%“"“ the
denldtitikedll poptilatioreds tsulgpemtipltyesheioh &t foOmatufddenpigy tellss

exanples are provided to illustrate, but not to limt,

t he scope of . the, clai .inventigons. O her var.i ant .

ot he B endib giefgeriegic B P i ssr e o AL agrein the
dendifiti©cedl popuidticikis|shibstantiblheentiche dafotlin@nsorizadétt dlis.t he

appended clains. Al publications, patents, patent

appl i cati ons . and fergnces .cited herein .a ar.e

al so i nCor po@f’ g&%ﬁ?%’é‘%&%ﬁﬁ QOPLa%tfoé‘i aﬁcqr%ntg Eoe‘quumrwi flither
congitising@tpyedefZmided 20401 072262 PCT/ US2004/ 003974 WHAT | S

CLAIMED I'S: 1 1. An isolated popul ation of antigen

presenting cells ressi.n lic+, 2 4+,.. 1. 2., .

The "t eolTat ed 16 BaRidGRR R LeloPaion aeforfipy byfpim fterein the
prefut@semediantigendl h fumc-spenifiv dhitigen, taaumbedssoclatedhapei, B bhdirial

antigen.ﬁresenting cells are dendritic cells. 1 3. The
antigen, oh ¢ KHAl AL o hul at i on according to claim2, wherein

the 2 population is enriched for the CD1 | c+, CD 14+

dendri tis8c celThsisolbted.deddiiticicsld bapestionesaecrding o ¢1ihd 7, wherein the

Populatign according to claim?2, wherein the
or-assoctated antigen 1s a prostate-associated antigen.

9. The isolated dendritic cell population according to claim 8, wherein the
prostate-associated antigen is prostate-specific antigen (PSA), prostate-specific membrane

antigen (PSMA), or prostatic acid phosphatase (PAP).

10.  Theisolated dendritic cell population according to claim 6, wherein the

predetermined antigen is an autoantigen.

11.  The isolated dendritic cell population according to claim 2, further

comprising at least one cytokine.
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2 dendritic cell population is substantially enriched
for mature dendritic cells. 1 5. The isol ated
waletwdio726z cel | popul ati on accordi ng to cl ai mPRCT/US2004/003974
wherein the 2 dendritic cell populationis
substantially enriched for immture dendritic cells. 1
6. The isolated dendritic cell population according to
claim?2, further 2 conprising a predeterm ned
antigengyl 7ThT-:r ﬂ@laﬁeﬁ 9&%@1 CQ?E&Ldlattfoﬁ a&%lrti n?&%lﬁtl'lmherem
according to claim®6 ereln predet erm ned
the atriedsyens dytokinetis amlronﬂ@ema‘tory cgiokingen, a tunor
associ ated antigen, a bacterial 3 antigen or avira
antigenjysl 8: bt ti
accor di na t oT]él%raSIrar%eg%ﬁﬁﬁr gglﬁﬂ&wéatﬂo ag&lr&nrlg%gg%@l 1§?§herem
the profrifigematey ayfokins isdckNE@ IEd§i at @@4@kganden. 1 9. The
i solated dendritic cell population according to claim

8, wher q4n t lf"ﬁ? 1sg1a%{i %gncfﬂtlc (0%2 p%'laq og%{:c%?&mg%nclélﬁ 11, wherein

prostatée-specific anti peci
the a3t anescyBkiretis gremtic ﬁﬁhﬂ%)mtooy c;pasloﬁet atic acid
phosphatase (PAP). 1 10. The isolated dendritic cel

popul ati,on aggor dj to
pr edet er rgn n eg"ﬁ%hsta%g r(}ie?dn%g r?ela ?pdllat og agcord1§g % 15%14 wherein

the mﬁDinﬂhmﬂladﬁﬂdﬁbhhﬁlsQBlllo, ‘PGP, 8t POB,.according to claim
2, further 2 conprising at |east one cytokine. 23 WO

T3 L AT e BT e

confiiingiah enchied ogilatioBd$ T cemg oENKOkilfe is a
pr0|nflannatory cyt oki ne. 13. The |solated dendritic

o O R SR P B

the hﬁrﬂfhedipoﬂﬂamn of MecllsSioh atlepopikimidh corhprisigd isolped Wl catld. on
according to cIa|n111 wherein 2 the at |east one

Lot at odSuende EP DR RoiueaaE e dgmbaipeon

the dlatedpppalation o T Luils atubstadtibllReireshed for QydeDKi ne i s
I L- 10 TG (3 or PGE2. 1 16. The isol ated dendrltlc

cell Iat rd| to.cl ai , . . .
comr Loy et R R Bis P prETR so ot S o goverein

the @&dkisic cdll ﬂqulaThﬁ ancsmb ateell pegigiontar€atclbgoup Ay igenbic 0ot
according to claim 16, wherein 2 the enriched

allogefsif- ation of T cells is a cell popul ation conprising
isolated T cells. 1 18. The isolated dendritic cel

popul at i2on aqeeisdiaid defdriticaklNpdfulativiekceirding to claim 16, wherein
the T cell population is substantially enriched for CD4" T cells.

21.  Theisolated dendritic cell population according to claim 16, wherein

the T cell population is substantially enriched for CD8" T cells.

22.  Theisolated dendritic cell population according to claim 16, wherein

the T cell population is comprised of a mixed population of CD4" and CD8" T cells.

23.  Theisolated dendritic cell population according to claim 16, wherein

the enriched population of NK cells is a cell population comprising isolated NK cells.
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2 the isolated population of T cells is substantially
enriched for T cells. 1 19. The isolated dendritic
w@edos/opnpul ati on according to claim16, wherei PCT/BS1004003974
dendritic cell population and the T cell popul ation
are autol ogous, syngeneic, or 3 allogeneic. 1 20. The
i solated dendritic cell population according to claim
16, wherein 2 the T cell population is substantially
enri chedyf or ¢
dendrit ?C cel F%gla%dgt@ildé‘%lc ‘6;%1(1: é&gﬂeﬂ%ﬁ ab&Rdi +ﬁ$ﬁ)dcla1m 16, wherein
the wiréohed populatiohef NKG@IH; ispopll pepulgivni sgbmmglﬂsaemmw fpr NK cells
enriched for CD8+ T cells. 1 22. The isolated
dendritiyg ce :
wher ei n 252"t i RORUHAABCIR BES A Okl B i 16, wherein
the dendeitic pdppdpatation amd th@NK-mdirMpﬁlmen are a@blogouslsmeneiﬁh er
allo' S%ﬁcat ed dendritic cell population according to claim
¥6°"Wherein 2 the enriched popul ation of NK cells is
a cell population conprising isolated NK cells. 24 WO
2004/ 072862 PChySA0QA4GABBig anlisated fipelatisobBERHLC, CD147
endritic,cell ul.at i accordin | ai m 16,
denffRE Gl b Biokra BB RL BT A I el s i s a
ceI I popul ation substantially enriched for NK cells 1
25. The 27sol ahe dormnition it@rdieg to gomuaodtition campsiog agisolated

2 the dendritic cell popul ation
pOPE%HO’fﬂquﬁég Oéﬁigf)eglﬁul ation are autol ogous, syngenei c,

or 3 allogeneic. 1 26. A conposition conprl Si ng an

i sol at e@8popul methahfoofsolBBig e poplidibs-of CD1denaPil#| dendritic cells,

cells and a prostate-specific nenbrane anti gen (PSM).
ComprS’PE: The conposition according to claim 26 further

conprising an isolated 2 population of T cells or NK

cells. Db2ingt pepulatidn bhHdendstié edli pregecuasopppul at i on of

CDllc+, CD14+ dendritic cells, 2 conprising: 3

obt ai ni %&&f;&%ﬁﬂ% @E bR $58 AT @%Q&dﬂﬁ%%&lﬁs atid

differe I'ng precursors into 1 nma

dendritic cells, and 5 selecting the population of CD
11 c+, GBedting thiprinlatipe of @Dl ke'f CBM tdendritirrslitirem tig igmature

Q%?E r ic cells. 1 29. The nethod according to
of a%ér%%]i(gﬁﬁ\?hggr ein the popul ation of dendritic 2 cell

precursors i s obtained contacting a nonocytic
dendri t i28. celThe prethod ﬁSQ@r ingiteedl4img? 83 wherpigitheapapulstiomofdendritic

cell%?@cﬂl‘s%l‘sl if thglfnetll ﬁ}lfl}:(o%?%{n?gc‘ a monocytic dendritic cell precursor-adhering

substrate with a population of leukocytes.

30. The method according to claim 28, wherein the differentiation of
dendritic cell precursors to immature and mature dendritic cells comprises culturing the

precursors with at least one cytokine.

31.  The method according to claim 30, wherein the at least one cytokine is
GM-CSF, interleukin 4, GM-CSF and interleukin 4, interleukin 13, or interleukin 15.

32.  The method according to claim 30, wherein the differentiation of
dendritic cell precursors to immature and mature dendritic cells comprises culturing the
precursors in the presence of plasma to promote the differentiation of the CD14™ dendritic

cells.
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1 30. The nmethod according to claim 28, wherein the
differentiation of 2 dendritic cell precursors to

w0 povar2e2 and mature dendritic cells conpri SesPCT/US2004/003974
culturing the 3 precursors with at |east one
cytokine. 1 31. The nmethod according to claim 30,
wherein the at | east one cytokine is 2 G CSF,
interleukin 4, GWCSF and interleukin 4, interleukin

13, i -k : ing t
chai m 30 wherbdholeadraiifro dii B WA ARE ARGl P ot
dendgitip cpl} preenranst to immaturerandmetusndbndmitiacells cemtisid dultueing e

G WSRS ' the 3 precursors in the presence
preo? pi asma #%He{pe?l%%?%mﬁ%‘ differentiation of the CD 14+

dendritic 4 cells. 25 WD 2004/072262

PCT/ US2084/ 003 7arthot] 28&rdifip éo cleihi2B] wheenr itlé glation 6f @M,
CDA% =y Lfferentiagtion qf 2 dendritic cell

A cosBBAP oo B P el Bendi oo

conprises culturing the 3 precursors with a

pr edet eradinixing tepppéationlofSndrifvecliptebators ot ndimg: dpecific

i . P40 . iselatjon of CDL |c+, 14+
profi B ek E e b S Rl comalomatit e GoTaFrmpisie
dendgtit sellspnpri ses 3 admi xi ng the popul ation of dendritic

cell precursors with a CD 14 specific 4 probe under

condi ti > ' to the fagrmati.on .of, _a c | ex |

wth t nasp Y EPYE Rt ol i P B BB it probe
anddet ecting the CD 14-expressing cells conpl exed with

the CD 14-specific probe; 7 and 8 selecting the CD 11

c+, CD 14+ Rk £.4C 1.35. The met hod according

to cl ai #%%%%\?ﬁgegé?ﬁ“t E%lﬁifa‘-i%&e‘i‘?ﬁ?'i Cc probeis 2 a
CD14-specific anti body. 1 36. The nethod according to

cl ai m 285. whéheinethotl ecowedieg tol daimd, @herkin theodD14-gpdclBb4tobe is

chendrdtd C s fromthe immture and mature dendritic
2 cel ?@écéﬁgﬁaﬁlﬁﬁédgs affinity 3 selection of the CD 14+

dendritic cells with a CD | 4-specific probe coupl ed
to a suBstr affbe methad acchhdingrietdhinl 28cwherein g sefecdBdMUD11c”,

: ej CD14-specific, probe.is .2 an anti-CDl14
CD géﬁ tdle@%g‘{/c. de@s %@1‘3 t 1glmnae%€rﬁ 816(5 318818? %inﬁlé‘éui %ellé COTPEISEE 51fﬁn1ty
selephicr aitie CDé4+S£15hb¢lﬁt_thadeHs ot plGIl 4t PeciBe pidBe Eddplet-t6 BREGhsirhie.
probe is a magnetic bead. 1 39. The nethod according

to clai '?97.28’ Tﬂeljll}lgtﬂg a&eal nggI t%lc[]a%n%g,l \gvllljerrelzig%eté]]%#speciﬁc probe is
an anti-CD14 antibody.

38.  Themethod according to claim 36, wherein the substrate coupled to

the CD14-specific probe is a magnetic bead.

39.  The method according to claim 28, further comprising culturing the
CD11¢", CD14" dendritic cells to obtain an isolated population substantially enriched for

mature dendritic cells.

40. A method for modulating an T cell response to a predetermined

antigen, comprising:

obtaining an isolated population of CD11¢", CD14" dendritic cells;
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2 CD 1l1c+, CD14+ dendritic cells to obtain an isol ated

popul ation substantially enriched for 3 mature
waewdoi2sr cells. 1 40. A nethod for nodul ati NBCHOS2004/003974

cell response to a predeternmined 2 antigen,

conprising: 3 obtaining an isol ated popul ati on of

CDl1lc+, CDl14+ dendritic ceI l's; 26 WO 2004/ 072262

PCT/ US2 an tin o4 B4

popul at %gﬁ{a%% %%% lfd%tea &}%ﬂl "géﬁﬁf’t’ ? ?le??néﬂw pels yrith 2
preéwtedemﬁralmg@damu gen; and 6 contacting the isol at ed

popul ati g 1l1lc+,, CD. 14+ rigic cells w T

7 cells Cf’ma § %lt';(é]a‘ieﬁgowlggnp??li)g%nggnﬁodqnﬁguc cells with T
cellp tentofieatairaticadittipg st to &e%iede@ﬂxﬁnﬁ@ﬁﬁ%naccor ding to

cl ai m 40, wherein the CD 11 CD 14+ 2 dendritic

cells h e been i ned._.from sKki pl een, bone

mar row m? Bﬁgﬁccﬁ’&ﬁ’é%toml ‘@r?" greindhe §PoH; Cke’
dendriticlcdils fhﬁ)\dz. be&n éﬂam?&ﬁmﬁ%ﬁﬂoﬂ)l@ﬁqﬂfn@ nDGro WO tHS b, 'Buﬂﬁh nodes,

V\lﬂ Le[blqﬂt C{}P 1,c+, CD 14+ 2 dendritic cells and
periphgrabblaod, prcasd Blogdyt o] ogous, syngeneic, or al | ogenei c.

1 43. The. metrfieshemes 9dkdifl foQ1dhio WEEBH 1L+

11 c+, CD 14+ Zeden rltllggce l's a:%é’ﬂ%glﬁt act]gthzlﬂ:vvl&ﬁupD

dendlpific ells apd e Typells 41e quislogess, syngeneid onallogTimic. net hod

according to claim40, wherein the predeterm ned

antigen4s2 i ?h@m%ﬂhﬁ@%c&%ﬁ% fol FaiH0! 96 Geintnd PP, D14

associ at ed antl(g aut oant i gen, of a viral anti'gen. 1
dengritic ol aipspniaetedwiih thei Theells &7 wiraionexdvvo.wher ei n t he

tunor-associated 2 antigen is a prostate

r@&?&frﬂj e@ gntlgen

cancer - agsociraé 8dihddhé@ehng b tfm 46%&}85@;%%
to clai m45, wherein the prostate cancer associ at

is afHpergepcifie alﬁﬁé%ataefﬂ@ofsﬁé@lm(bamgm getnantig®A)or a viral antigen.
prostate-specific nenbrane antigen 3 (PSMA), or
prost at ius. aciTHe RBMSH BRLARS: foRMNRh 44 1wkl ein T LABL- mgclated
accordi n? to claim40, wherein the T cef1 I's are an
antigeys apEastatecagepsipseriatsd amtiges | s substantial |y enri ched
for CD4+ T.cells. 1 48. The nethod according to claim
40, wheugi N Themh6EhdciradMErodMhith 39! Ri&dn it |
of T cells substantial I§/ egﬁté)l ched for b +1998%1L?41m&n
assogtated pRE GRS Progtatecpesitip pigjigen (R0l progigie-sperifiemambiage Antigen
PsERY) & RSBt AciaSAb puI ation of T cells
conprising a mxe popu on of CD4+ and CD8+ T

cells. 27
47.  The method according to claim 40, wherein the T cells are an isolated

population T cells substantially enriched for CD4" T cells.

48.  The method according to claim 40, wherein the T cells are an isolated

population of T cells substantially enriched for CD8" T cells.

49.  The method according to claim 40, wherein the T cells are an isolated

population of T cells comprising a mixed population of CD4" and CD8" T cells.

27



