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WD 2004/ 076651 PCT/ US2004/ 006119 GENERATI ON OF
DENDRI TI C CELLS FROM MONOCYTI C DENDRI TI C PRECURSOR
WERI0WS7006TH GVt CSF | N THE ABSENCE OF ADDI TI ONBLT/US2004/006119
CYTOKI NES 5 CROSS- REFERENCE TO RELATED APPLI CATI ONS
[0001] This application clainms the benefit of United
States Provisional Patent Application No. 60/451, 015,
filed February 27, 2003, the disclosure of which is
incorporated herein in its entirety. BACKGROUND OF

SEVRISHION ?‘ﬁf{eﬁﬁ@#ﬁf;ﬁaﬁ% CHFIS F0M oY IC

DE € PRASCTIPRSEIRY CRIES Tlg (?M?SCSF IN W{@SA&SENCE

Wi antigen-specific recep ors al SO provi

si gnal s necessg@p APDITICNARPCYITOKINESUCh signal s
remai n i nconpl etel‘m9 [ neg‘]@but are ynovvn to involve
a variety of cell surface nol ecul es as well as

cyt oki nesCROSSgREFERENEE: DO REITAEED RIS ATEORES s ar y
for the activation of naive or unprinmed T cells may be

1?100b1ﬂf"ﬁﬁ§a1|5p1f chdn ¢1BRSehé BeNdfit 60 URNEd Shakes m@oﬁgbhadaiat@m
of previous %rl med rrem)rgﬁ T cells. Althoug

Applmype@/ didad Eebrzaye 2 B3 sthe disclosutsef dﬁnﬁeus dépgorporated

antigen presenting capacities appear to be
hereuil|1 L’tstéeng?%tg' the re-activation of previously sensitized

activating s RGHAP SR B BRI col1”

popul atjons. On the other hand, dendriti¢ cells
E%Q%l ARjieB preseniéng ¢ells (ABChaieimpariantip ehicidpg éragf[afwlve immune

respoﬁ§e'. '@C-'ﬁo@&hg reséﬁoaga erl280 &Y delil %1(&%%1 gelﬁlfecﬁic receptors, but also

et erogeneou ation wt i stinct
providothplstdnalyncaesdary foi Tﬂeslﬂ) netatibn.s Sueh sigrsds iematn mnompletely

deﬁn%:%ﬁ%lp r]‘cggvk%'g% 919’@&%%%8@11? ygof-ﬂqgt el qe rgg,l,efAngseaso\f/ely as cytokines or
growﬁix%&stt 'T})ecfﬁétln% ePesd Y Shithe a%xﬁaﬁog oPa%ive Bleﬁr?;g-}ﬂéé‘deT cells may be

vel | e projections. Mture ritic cel
d1ffergmrfeom Itlhqse retpritei fforattie asad@i®8tion 86preNotsly primed @M@y T cells.

Althogeh idee st B el PR BRI Peth docpecient AT e Ris autigen

preseﬁt’iﬂé“éapﬁélh&@a@égr fdrHRIinRM t& tl@@ﬂe'—a%ﬁ@ﬂ%rf@"ﬁé\}{oﬂ_slf §dnkized T cells.
In particular, dendritic cells have hiigh capacity

Hencé,gheysasasiot ¢apahly qf/ld@eﬂésaqﬁvan@fumcwalls naive oa nepnmaﬁq/T cell

popuip S e s iR s SRS BERe iR ahbS T astaPlrliveand

prew@{gg),{;@fhgaqrbeﬁgtl gens 30 during an i nmune response. In
ion to their role in antigen presentation,

ddPe03) (Dendsisic cellsape 206ieraErassE cPEpprRIS2doUVh e Hisinchys o
morpl%log)? grgn%%%?&@ﬁ ea& ?gs%e%sttljﬂjlﬂ% I’IXHJEIHI% 111&?&; ? %er:] de gS u§tel‘?‘1¥nan Ann.

or "an 1 njur y
Rev. Bt Q7 1-96 €001 N, Thecell @:iﬂf@mmtiem)ncafellé LsrmmSwl Ot
Once_ signal ed, dendritic
characteristic veil-like projections. Mature dendritic cells are generally identified as CD3",
CD1lc%, CD19, CD83", CD86" and HLA-DR™,

[0004] Dendritic cells process and present antigens, and stimulate responses from

naive and unprimed T cells and memory T cells. In particular, dendritic cells have a high
capacity for sensitizing MHC-restricted T cells and are very effective at presenting antigens
to T cells, both self-antigens during T cell development and tolerance, and foreign antigens

during an immune response. In addition to their role in antigen presentation, dendritic cells
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cells initiate an i nmune response by rel easing

cytokines that stinulate activity of |ynphocytes and
woRewaoydees. 5 [ 0005] Due to their effectivenesBCHUS2004/006119

antigen presentation, there is growing interest in

o S S S h TRESEIS o kB8 n i

51gnaﬂ%%d rléc,th'eﬁnaf? ehfesticrs of iﬁ@l‘dﬁﬁ’@a&ﬂoﬂ}lbﬂhﬁfoy ghgARnt @ﬂ%@%lglﬁﬁl@éﬂ dendritic

d, however, due to the | ow frequency o
cells mémm zm fnamued legpdnse pi rélpasingaytakinpsdhatstinmiage a@wﬂﬁmf ity
I P/{jendltlc ells isolated by prior nethods. In
ympkbog g}ono? & frequency of dendritic cells in human

?@00@'}1 Shalto Hikibdfetvharss Reatigaspriesatt#ibnathetdio growing Hterest in
the white cells. Simlarly, there is Iimted

using geadg & cmlls ] gn Rmyeesiinitlaterycgents boﬁhdmvam@rl eg viyguddie use of

ol 0B A OB B SRR, gy g e
low fieghdncp @P délﬁtritmrbeﬂﬁl I whipledalblodé anld theilowgmkity of dendntlc cells
precursors, and culturing these precursors ex. vivo

isolatedibx PHeTINeHOdht IRingTtEHT @areqw,sm o4 densiisicsells infaimpcperipheral
t S
sl B 0 i B S
accesslBiflitynetidendeitib Oel$s ﬁc)mlodaalr kiysues edch ag 1ymp(hbat cbrggqs The low
dendritic, cell precursors do hat sul ur|f|
frequinc of Headiitisroe{ih BASiBsTeRed lw@émmﬂ%@fﬁ 1 nopulaligg enriched in
oo SRRl RO SRR A0S, Ao LA p o
populbtypeofimueatire enmatlee tierfdrigid cals. hBsdansg thh ehthad:temtwa lof dendritic

function as .dendrit ur sor BIo Y
cell espa ARy D ety BhoSeyBRATY wgriBsoBliny Fenarit
cell pld@isbrso o e&uitGn bﬁ@ﬁé@ﬁﬁo@%% of (1S d%ﬂ?ed%r@éﬁribrg afut Hstead
granulocyte nonocyt e col ony stimulating factor

generd1G\p1o8R)e mived plopmlsmomfdeulqocﬁe@ gmchpd e dersloitis celbpresursors.

Severplsqgﬁgy}g%r}%;\llg gfz de g rtl m eI l %rﬁ iﬁod anwg}e as dendritic cell
precursBAN-El8HElabhved CBI4+ BB @soé maﬂ?%se €hal expredd- on their surface
Pat ent Nos. 5,994,126 an 1, 756. Yet ot her known

the recepeirfor the arewth faeter grag@losytewmmoaﬁ@ o Stramﬂaﬁwgcfecrtorv(éﬁ\d CSF)
|1 s that th r.f
e lagRp Ry PIp BT Ao Ru A e B R TRl OB can be

isolatéd BE HFs$ SdnSoiny ﬁloh@@fﬁescéﬂdaitm dn&ﬁdeﬁtﬂﬁic@:’éﬁ phRURES" (See, e.g.,
such as, for exa

.S K Pescath 14 SRUBE T Sob Yetsaher kg midamiats s magursors
inclu eeolone g ?\;Edtc%ﬁpﬁlag ess?heIgFDﬁ any E@@ace?ﬁ’;ﬂfﬁé enment
ros g, Mmagnhe Separ ati

t Q@(TUEI] Q@eipopnlations M@Qhe@ﬁﬂfﬂhdﬂh@ﬁlell mdur@@ﬁthamabee@mtaiﬁed by
such net hods. ( See, O Doherty et al

varioyganethadsg suahezs, fog e q_rgglg, densp{% gr@d@ﬁgsepgragpg,l M@ﬁcelgce activated

cell s@gg, ﬁ%ﬁmo%pr%ca]r %%aﬁ%%r X%g déamlggése lé%gi} i nmga(gbgnp;al?ent lysis,
rosett%?ﬁ%&ﬁ?ijﬁﬁﬁtg@pﬂgﬁu&te trergir?lquebmp:]mbvozl&%p%ﬁelﬁ Qa.ng t_@ﬂﬁl)n;atlons of
such methods. (Se$, & &c@ﬂ?%?’élf gtttiner gm%f) 16 @f)@% ?g(}g%ﬁ?;%‘mg and

s} 1 25 g PO Lo Rl 0o g . e

Sci. USETBAJEDB02020082M9Macatonia et al., Immunol. 67:285-89 (1989); Markowicz and
Engleman, J. Clin. Invest. 85:955-61 (1990) all incorporated herein by reference in their

entirety). Methods for immuno-selecting dendritic cells include, for example, using
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anti bodies to cell surface markers associated with
dendritic cell precursors, such as anti- CD34 and/ or
w@nioHAGBIn anti bodi es coupled to a substrate. PSPES2004/006119
Bernhard et al., Cancer Res. 55:1099-104

e.g.,
: 995); t..al. re..360: 258- , :
anivgion et iEtie S apsob Rl i iokRh oo alsbipls g g ant-
CD34 sl ctagd-A1Y 1 PartiokapRetissd ® a Subptiaee Buece gABRIHae al., Cancer
net hods are t{ ically used for furtherjgurlflcatlon to

Res. 35n¥Q90nt OB 9281 Caws eraek i et 308i2318t0 1t GO%OM ai n
S L fol | .
SR S O O s BRI cphris

proce@@@l rAdditipail mothods gee, typisallyaised fordlirtRerpuitifitati@ato)enrich for cell
.panning with  nmonoclonal antibodies spgci fic for.. .
fractiens thayght tapqntain dendrdicseds and{er ¢eadgtic celppiepyrsarsy pimilarly,

. _ i om) 1 : | '
meth @S 3RL AR R R PRl (L, Moo S AT AR efin g wit
monotnpladtibodios specifdoBtertuntdibsurfaepproteos (et Jymditfverand negative

i sol at i proliferating dendritic cell precursors |s. ..
selectig)s i THOteiEe P P g e ?@axtﬁxea%ﬁwogﬁtﬁ%f?rge@ legdritic cell
rwmmﬂﬁﬁgs or magnetic beads) to selectively renove

adhérent nonocytes and ot her "non-dendritic cel

priee0s] s'oroshet répdeted neatigpd folisBlatiRg peoiiferatiog derkrB@4ell pBecursors is

and 5, 851, 756 The .adher ent, nonocytes and.. .
to “S%?RD&‘BE"&PW?EF)&EGQMI”SF SHR18I5 (¢ Zp oAt anasficepdshio sgloctively

remotd RIHRRA ABHEE R ane®Ithe? “B6R dERERACREH ptddirsdis. Vi(¥&, e.g., U.S. Patent
culture and rmaturation. In another nethod, apheéerésis

Nos. £,894,82ende5,8511,73)e T hieadirasitrhenceles anéndradendrisicwall phecursors

ae aBUETA! b BB A CBEi K PG R B ifron.
anothB@@ethod,PhERLik TeNEWereCulthnet 86l pfadtic ultid bAdsite RihidMENARN, i.c.,

of time for cells to adhere to the beads and the
polyshysenead lverens: mierprasrigbaadywrsteeadded tnineisaseihg surfagsfaresi of the bag.

[ ., f usi © 14.19- .
e o s st oy SRRl setbdoh 8y Pe PR R gpads and the
non-aSSRWBRN tvetcOw £hee Mohadhke bagl (Moffeil &reull EROIsFHLbnMR 19S1420
reparation of a cell population enriched for

for the ;
(2000 92/ 4@33§emcowpéaé@é Bospig byieEr@ee). popul ati ons are
t YA dod r ' ' | f .
REShYraEA SEReT B bel ellfy rogpsionor
cell popuilnic@nanicied fordendriticoefiansdugsory thd del pdeatitiohsd sree@litly
Briefly, ex vivo differentiation of nongcytic )
culturgd gy pive o8 ipwire dpy differsatipliry of the dendsifig ol @recursory qripaintenance,
i | i NLi : P L .
endiot BEBUSEEE BR dep PR s, BERAGTG: PR ALREAREEE hbfpdifit Hendritc
cell prpcomstis Hagdtvoied caitotingithe ayik ek cellesopulations exréciied déor dendritic cell

nonocytic dendritic cell precyrsors require _
PreCugOER i} be Preap s R C§TE It PEY - celk R SIoRR I5aracugh as oytokines. For
g i . . )
e
stimulatine fdctarkGM-LCSH) lin 4dmbinatiar Wehki lsadt Bné bther ¢fpkine selected from,

I nt erl euki 3 (IL- . 3Q interf FIN:
for expilTy, BT Mgtk &0 drenevian 5 (P, Pudleints el
interf%?é?i(ﬁlﬁ{a?,%ﬁ%ﬂ@ﬁke, WP LFkRentidfeQRE SSisNfhto %‘l @h?1rséatn$ for antigen

i
on. The nunbers of dendritic ce .
uptakemrocessing,anidor preseteiion. cThesimbsreeidendritic cellsdhom son-monocytic

dn S S SRR (PCEYLS, S0 L N
dendrBi¥ préGR3or REIISQUSEDHON S DpladdeBAita&d) lok Seledidi€for CD34" cells, have
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3 WD 2004/ 076651 PCT/ US2004/ 006119 al so been expanded

by culture in the presence of certain cytokines.
waeaohere6&a\Vt CSF al one or a conbi nati on of GW QSET/aRmI04/006119

IL 4 have been used in methods to produce dendritic

also b@S’F Fxpﬁsggcﬂ‘lp%%ql ¢ H]rt Oﬁgefsglgcg rcgrlt%}fgz:gr? Hﬂgg O?%Q%%MESF alone or

a confideh oY EMETIFOndTuChheve Beel Asddl ih fediBssita bt Qiice dendritic cell
mai nt enance and/ or 5 expansion has been |imted,

pOpulhbm/feqm skgh nrnbfeqatmgu depditic eqlkpreeussars fioy theyBRATAICI ISR

dendrit c riti
e e e BRES et R bl s
expax@fon e Bedd lithEed @obv@vanty denghiality of tb}@éthrtmg PoPHlanss elrivhed in
are heavily contam nated with neutr ophi |

dendriticceedlp had) dendaiti cel) prasuesptse Jndst seBabpliae pmtl@nﬁep@wlaﬁons of
dendrgtgn eli)lgi 12(?/ g&%@lﬁ g?{: CBPSOL‘SBYF)%{QE{IG 'J[\Jﬂgr con{agﬁxgzletén%%hngu@opmls,

macr@pﬁagés mdny@apiooyees| e mblﬂatmnﬁﬁ&it&fpéanl‘betﬂvenatmﬂtsj the latter cells,

macr ophages. and Iérnghm{ﬁs or conbi nations therei) ,
resultieain|agoer visld efxsndrifigeellss Cullgrq ofAfnddts aelisgoptaning large

e
rom RSRS8O TELA oSS 8 AR o e
suitatde fargehs mmhulgﬁnﬁm)atmrqmratromm on agents to provi de

t t ed t d [ . | h
o DU s D6 Frodiin Sl ool o ghidinad: GRERY hreapen
expogea to h'ﬂ%?gé ﬁ%ég{(sg]a%d MRtaGod %g&%fté fo Hagoﬁ&l: 5&1%&@%ature dendritic

condi ti ons. case of I nmmature
cells. dhrgebnefal the amllgbls hag Hrwn@dﬂd:(ktoaarcwlltﬁwnlaabm enviched for immature or

matugniis s Ui GalP Eo iR PRIt ToRe Gait pr B PRt

cells, Qﬁ@&@l‘s ald @By MdWeddurigEntWie @l taRSup al probd@s $hd dntigen, and express
markers. Antigen can be presented to it ur e

antigetenpeptides o el osll snrfadedn sssoctatien wfitheithpsMHG clapﬁu} ¢rfalasg I
urified f te
markgyi Roffh fhoEgramisHdp et o e spie g teatuffed Gasgls n
punf b8 S8 iPA S&BiLPrificdYoRn "RIOR baReisb Ml RoteASordusion protein (e.g., a
i posoms rot'ein conplex, and other nethods. In
GM-@8icHaniigem, fusien peotein) as e mepmihrpre lyedte,@s &rli@ome-@aﬁ@lnlcém@iex and

othertrrheg oc%i ?%%5 Uty S% 'dPIgdrﬁ{El\ﬁg‘gg aﬂ‘e o E%}%Bw écglﬁ %'1518 GRd

procegéifig Qﬁlg@ﬁdﬁﬂxgémc tide® tiske detd tbiNHCRI4ss ToPMHC class II molecules
presentation. [00121 Once activated dendritic cells

can bp addedje apptyn dsndidits colls dgr niespatabieBn 25 adni ni stered to
88 e Pl LR B R SEBEl BRRRE Iney e (BLE]

admimiglettsl tb Bjpatiért ka stlrhulatecumt ineiesespohses | Activassdsteadrigel cells can be
rel ease from i or other suitable technlfgejs
admipigtsrad tp A patient &’b’tbOIL‘FH@e‘éféQf}: PR COHIHOH Igien, sustpigieg relepse from

1mplagxgég 8rp Qggfﬁltgﬂgk&hﬁfqﬁégﬁﬁ%ﬁ i ROY3] @ *1? ALtEARldaY endrmc cells also can

e carriers, exclpients, ers an
be coeidmimistesed Wt plnysiolo glcallwm:epialmle naimets cxaigkhts, lmﬁfersbmd/or

. used to activate T cells e.g . cytotoxi cel
diluey! gp@eﬁru%qhﬂ@teﬁé%&gc coDb pi oo et Petfoq s cyitoxic T
cells,t%ﬁtev @E{{egmg i hARWAERREE! the Sy Skiead. Cl‘heTan%?leﬁ Speeit cytotoxic

nistered to a patient to treat
T cellsxanien beadmimsicred to apatigntde traat, for example, a growing tumor, or a

bacterial or viral infection. These compositions can be used by themselves or as an adjuvant

to other therapies, such as, for example, surgical resection, chemotherapy, radiation therapy,
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bacterial or viral infection. These conpositions can
be used by thensel ves or as an adjuvant to other

wo benapiess, such as, for exanple, surgical resBCI/USIVY4/006119
chenot herapy, radiation therapy, 4 WO 2004/ 076651

PCT/ US2004/ 006119 _.and .conbi natj.ons ,t.hereof , as I
and clySORPHEN HOPRAEEN & RGBT RRLiSRRABIR BPhropfficiffitne
condii@R Bk @Rate@l Ng treated. [0013] The present invention

has found that contrary to prior nethods nonocytic

ddfef3] The presient ipventiondes Sourdrthgeonirarydo priet medads mogocytic
dendrit&nciae ]Eﬁrgcugseo'}% fr:;init l')oeﬁdifiﬁ%eltn 1Ft§cr1] r&?ﬁﬁ)}ﬁf %ﬁg ggnedr#ictcgllgand maintained in

con 0 process
a suitdle coidieNthabRtfgE forhpetbii@o prResNed poésefMnGREn &l B @resence of
wi t hout additional cytokines. The nethods, conprise

GM-Gribolone mathauicasiditiongbpiiplensso i heansheds aempaeparqvidiag acell
popuffiSE S Eted B4Rl BUE o BhrBEAMIBR hAE Bo b Sl Blturing
the cedlslif it oregiviveg ih Aalenfidise dedieoulistipbdinmnthatchas bethsuphldntnted

wi t hout any additional cytokines. Methods typically

with GYEESEgvighout ey additonabeyipiinesat¥iheds bpicallgpid toeneih pell
popu SR RER AR BIHADR (hSp A0 HE T or B0k bEd il tlhina
differextiatioh @f tireacetlo phager exdnepladdadrogingaf The fdtitiay o Hdtheresytokines,
for example IL-4, 1L-13, 1L-15 or TNF-c counter.ed the,
for cxafC S o thdii SoPaT i seuiigied ths Hortsar PORUGH spgiated
activfthlof theldls PTRE féf&%ﬁc@éf thOfrefRIIE 8Fthe PresbRMEnPERDE Provides for a
Invention provitdes for a sinple and nore cost
simple fahé otore eostreffbuitye thstivdd ti abtaim dndreiaintain mminatme demdritic cells in a
dendriti.c cells in a 15 state opt.im zed . for. the
sate (gitapeet 5 sl et SRR BF & Se1edrptizgn
antigen. BRI EF SUMVARY OF THE | NVENTI ON [ 0014] The
present invention provides a nethod for
differentiating and maintaining immature dendritic
cel I's ex vivopipkRUNIMARY DETREANG/EPFIGN zed for the
upt ake, processing and 20 presentation of a selected
a . .sSe 3 . ..
S0 TS BB LRSS0 BN 5 082l and maincning
immatieB dendritic cetib bx pve otllsas i a etate optindicad 8 thchaitalex proesssing and
the GWCSF receptor_on their surface, .and other such
presepfation pt ¢ selecied arﬁlrgs%-uifa%rr@howen@&ﬁ@saﬁpvla@g 3 ¢f&l population

compgigin'g?llg{l-!a\fﬂaqgc} ﬁ?ﬂ?{{ftl%'d%n&@ﬁé ceﬂ[})g%ﬁ?s%% ﬁe.%gi\?\?%es that express the

ic ce ure nedia s ement e
GM-CSRruckpioy vethiercudpdmged othenseh siehdriticadellnpgeduwasirgrantd ontacting

t he absence of additional 25 cytoki nes. ntrary to
the n%}racélrvawgtdﬁggglct 5 péwqqr%wgﬁ a(%{lg@mchggl %rqggpdm supplemented
with grgg‘?’ibéﬁg-ﬂa%fop‘hﬁga ccg&{sg&ﬁﬁﬁl%h AcOE L _tabéénEé‘HlP @&ﬁam

at’ed non-acti vateéd nonocytic dendritic ce
cytokpres.c Qoswary .to pfio0hsihods thewdditional afytadvess oot y¢quired for the

dendrjtic.precursor .cells can bhe event ed by, . for
genergfih endriff FOI TG 107167 JERPRY AT RUMSLE RRGsHic fod procursors

PIBELE] SXUtivagdd Sf the nfond&Yticliendfifi@pRchiE: Gk an bé“ﬁfé'v@nted by, for

contact during a typical isolation and/or enrichnent
examplepinbisting orhle¢kigg theladhesidn efrthe p3ourForcedlo to al salid swafage the cells
Woulqc) (g{]rtt'?cz dﬁpﬁ%lg G rl%% \é/sg‘?at%ig)ln’ang}ég Qnr?c?m‘?en% Sllolces% l“(I)lr tdllilﬁgg Eél?g’llﬁture.
The solid surface can be a culture vessel, such as a cell culture flask, bottle or bag, used to

obtain or maintain the cells ex vivo or in vitro. The solid surface can also be any surface of a

vessel or device used in the preparation of cell population enriched for the dendritic cell
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obtain or maintain the cells ex vivo or in vitro. The
solid surface can also be any surface of a vessel or

walenioesessed in the preparation of cell popul aP€DNS2004/006119
enriched for the dendritic cell 5 WD 2004/076651

eSSBS, BLGEES P, bt AGeRei 81

plasti® beadd bt Q:ui@@:@dzesgeu B the 10l THEBit\ADF She adbBsioh bethe non-
like. Inhibition of the adhesion of the non- activated

actwmm@mqyéw dendritia goll preqursot e iresr the edditipe opg higheconcentration
ddi .

of an ik atl 09 Hu gn rol'?élg ?%@%gg %1 F: tog &ceﬂagpn I?tgbgﬂﬂ'%l :T%nhlge 8?%c%ntratlon
of anifndd bﬂhurﬁ@ﬂﬂp@tﬁm a§ g Hérshfl c@ﬁpﬁf&k absutuombowr i) %i w/'vast the

used herein conprises about to about 10 Qbm/v of the .
proteigy diheiapimatipeotgin; Gaa ICOPPHERAhA E‘éml% o, BlsmA, glinpaly-amino

I n

acid, ﬁll‘fc{(@t@hgg %515'% asgtﬁ%ﬁhb ﬂ%totﬂgllg el eaﬁg\ef t\é/‘ glgedcae(l:ltgl %g%ﬁ%ogeof the
monoCelid dendAtit ipveiison ccﬂfs dahalso e bdwked or mbitdied biydthe addition of a

precursor, cells can bl ocked or inhibjted b
metalicelatard theciell SRt éllsogﬁ‘@rlé%iﬂm’flo T et chelaisr 63 gomprise
TANEGP UikeN THE 9édiflon dNedEdedlirifif E1PAN L@ Believed ¢
ED ‘gggn%r%se gthlkg TH@G%'&A rémd t6he |kg‘51 Theé%gl |t|eé%veof0
mininize e atnaidnt dfthe pleturagresells biy sedmeingeth@cbncentrmaml ofidrealent
. the actjvation of the precursor cells by reducing the

cationie et R0F SHUBE MAUAal ent  cationic metals in the
;[bMU] A dRAHiGh of B0 41@110 {d d’é’iﬁhﬁ@ pREudshecIRRAk Mfsb ®e prevented or

ndritic precur sor cells can al SO be prevente or
inhibitethbbisblatiobyr érsmharentandorultering ofitherdendmrict preturser aels of a low
ow 15

cellgg PR s rBUgadiedt ST slr i ra0f bRl comprise

mater§al §1M1%s 8 ﬁl 1dn¥PT I PEDRRHAS R iRt 88 hihSdgH@hh@snimal or
pol ypropy\gl %?e ps,Tef on(r), PFTE, and the I|ike. Asmngth

humaagddtaig I‘?ﬂ\‘@”@ﬁl‘bﬂiﬁbd@ﬁg adhssien op ﬂmc@mﬁrﬂa@m@@mﬁgr el to the solid

s LGP LGS L5 AEOSE e P A S e o

the caRGntdlim@ysdurk dendritR déué frthe pldsaiideT dendtitited et (ﬁllltaﬂﬂﬁediﬁ
the cells into immture dendritic cells in th

supplpmenteh Bt FMAGHEMI oyt @l addtionsl ayéoliees; Pepforming the isolation of
e 3YRE, ABRS AR M AGRE 84301, o b Ly g

reduc@@tﬂeﬁar@ioﬁl&rﬂ@maﬁauyas dbedriiiv prbgmisor Bé'llﬁ,ha'&md&r as actbaiion in the
erature further reduges the proportion of
cell Pﬁﬁﬁé‘é‘?ﬂf i Ehegapifipds 9lcthp present dmrentien F4n qoRaRTISG bR porglination of any
or all%ﬂﬂe\éé‘%ééms hﬁtérﬁ?s afi@bi cRARIYNE! | hﬁ&le g%cdﬁlm EntlofBhe
nvention can conprise t I nation any
1nvent1bn #d dentiritibedbcdgentnsdivnpisaeiual fee anidinoanimalgloteimsch as

NN TR A0 T RETE
o L 501 6y D e AR, S St prcor
cells. f or the surface of the culture vessel to prevent

géﬁ}] 9c% &tl?escéelllfg?%lf%o%t&a c%nilng%ns? (ﬁgc}nlegyt?cec?endntuc precursor
cells %‘r%g?ta?ﬁség?f?&n HEAShEAMEIE & 15IRANIEY S Cpro @i drd dheresis product, cord
blood, spleen, lymph node, thymus, or bone marrow. The cell populations can be

cryopreserved prior to and subsequent to practice of the methods of the present invention.

Further, the cell population can be further enriched for monocytic precursor cells by
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30 cells are obtained from peripheral blood, a

| eukapheresi s product, an apheresis product, cord
whb@ad766spl een, | ynph node, thynus, or bone naPCDWS20041@06119

cell popul ations can be cryopreserved prior to and

tangelﬁﬁv‘;iﬁqw ?ﬁ%atloguﬁtﬁég}ll gmn% élk}fe 3 Opqtg? pﬁ}gaﬁ agtg%? elnke When

the cdlUdpudtionns fehed efrivhe@B) easEhttal PORCHISBAHN ﬂﬁ:‘ﬂl&: i€l
2004/ 076651 PCT/USZOO4/?)O6119 tangenti al rl@yp BO

compgises ¢ afinaisTona1ere.Nerecie ptiograteds Abeit dAPD :ml/mm, the filtration rate is

oo S0 SO S G i B8 g s aoon
to abéutlQOrrﬁﬁnl @Bed, lfiar éxhh'tbfet; W@MOZI&OOOXMsﬁi qmbhslfeﬂsona)&}eﬁlb@} 81,2003,

t he reC| rculation rate is about 1400 M/ m n, t he
IHCOWCPrFWeFIé]F’F% Y gaferenee). approxi mately 15 to about 21

| 4621)83 ul{rﬁ%:g‘hx%gie%ﬂn%% éﬁfs/ﬂggé IEHV%E%{I §|§gauf1elfdl ﬁlj fie 1 ect‘l?éds '8 the present

inventb2 004 b& Bfitdrted pithhissleeidd antidaacrd ineresibr aﬁﬁfb;’penod sufficient for
i ncor por at ed tﬂgr ein by refer enceé [0018] . | mmat ure
uptakg g praceESiRE P (e FHienh Qee BERSASSB s e}s@aew nreseniediomdhe surface
of th&ienﬁﬂﬁc BEIRS @Rthet, ﬂ?ﬁﬂﬁﬁﬁ&e‘%ﬁﬁ B GHILALHE goﬂt’h&&@d &ith a dendritic
sel ected antigen’'of I nterest or atinme perio
cell nm‘utﬁrhhm egﬁnt Eithrer pript wk snahtingrustyssish, g safsetyitant fnéongen with the

e the a en s presented on the_surface
an“gfff’oo ﬁé%gﬁ-“udﬂflﬁ Cg‘iem%@atﬁtﬁ’r Q?Efrcant"ﬁélﬁr issBacillas Calmette-
Guen‘ﬁQB@fG)t li ﬁoﬁﬂsb&hﬁﬁ@e ot'ilhﬁ‘)? hedo¥s Bt ogﬁzﬁf -bi, liftterf; ieron gamma

nmat urat’ion agen her prior to, I't arleous

(IFNw) toh cowbingtipissctherenf Itl@artmuiaacmbmdmﬁentstmfthapmsge mnwhtlon the

dendr&tb%ﬁeﬂ]]eréét 12)}% |ag 9{%%:%1?1?@'1& Lgc{tgft %%éél(gj 7 Selected
antlgéris ReER| SBe aleaiddd of fHepRsent 1H{7&{t10ﬂ%619§é $uf A6L6F liRited to a tumor
TNF-a), interferon gamma (I1FN-y), or “conbi nat i ons

specifi)aitegsh, awnpnrassowlt@iran@mmmamgwn a bactgiad suingen, tumor cells,

st PR e PG BB b B R SR b o
expreéditd gengigeaef ¢dll lysuté, henembhag §re?ﬁra€1b§ €& BBiantly produced
invention include, but are not [imted to a tunor

antigegipa PEplide derivpd &R the eRfigsn of deieisstapren uﬂtategeamtlg@n vf mmrest At
any sﬁgé ﬂcﬁgcthn? Q%%%Fr?{r)ﬂrtn%t cuo?ﬁ't)lar gl thé &b%%:lt dgarnltlggn ué) e pr\c/)c?sgllng and

maturptiod bfthe dendrétivosells, tantelzekh Ee emp%&fv@@ fcﬁ‘flat@flﬁrieg en, a
cell lysate, a nmenbrane preparation, a reconbi nantly
produced 20 antigen, a peptide deri ved fromthe
anti gen of interest or an isolated antigen of

i nterest. an age, |nclud|n subsequent to

cont act W|th Rﬂ@y SégiIBEI@NtQFgEH DRRANKINGSr ocessi ng

and maturation of the dendritic cells, the cells can
béOQth dipguers é depidisthastograme of tlme;urchFel ﬁ@r@ﬁS@leEDl@l\an@FCDla on

cn 5 B R T A R b G0 s

into CIBlal" YehditRVRI1Y 8 Be bRRendd o“f'GMQSSF 51bge %%bl"i’ttdd@ﬂloﬂgl cytokines and
nonocytic dendritic cell precursors into

in the pagsgnéea ¢l WetKing pgent (386 prmee mnxﬁlb@unCHSAanhm @revents tight

u ona gkines and in the presence of a
bindi ttoq gur? 58?} he(C§ H%&I §ORBPGH al buni n, HSA) that
pr[@om)m 'Bgdrb gldepicts the measurement of expression of CD1a and CD14 as
monocytes differentiate in to dendritic cells (DC) following in vitro culture in the absence of

IL-4. Differentiation is indicated by the reciprocal expression of the markers CD1a and
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binding to the surface of the cell culture container.

30 [0020] Figure 2 depicts the neasurenent of
wezxmpseson of CDla and CD14 as nonocytes PCT/US2004/006119

differentiate in to dendritic cells (DC) following in

cp140nfef BrEe %;1'3 b3t Wg%@; gﬁﬁa&s' the dp -SRI Alay 5

DC re[@l"vg @t‘s %xﬁi@@s’iorﬂ&@ thée W8 080 hldﬁ%ﬁ%mgéfeom ddfonstrates
"l'ive" CD 11 c+ cells. Figure 2A denonstrates

the domhiereugplatleg of ﬁﬁueemreé?rwlmf GD34 en Q%Vebtwﬁ)@ itelexelj apethp precursor

monogﬁgsu eﬁéf’c' greds r a L %&?thv% C&gﬁmﬁg ;d{ét?ﬂs le{f%ﬁ)&% ttﬁ% on cells of the

mono&ye llﬁ@eﬁQGQGmfI c@%ﬂ(lmﬂmﬁ&b aﬂcﬁdui)trdalx{levet @(plrésSmhav aleagmed bg mean
precursor nonocytes. Data are shown for th
ﬂuoresmp@@wnséy émi) Frackgmpnd staining etserrcd v the 5616‘@“& isphype control
e
st I o BAGRULE EBRSAF L Rhe Lyl
and cillhited £6eaRoandspendsit dyndraf i ) . Background st ai ni ng

observed wth the rel evant ;ﬁ/q c7 ntrol. nti bodi e
P 3038} Ehente b deBicish vHOGEoR 2E L2 50 Sesretion BO o nsaEe
|
s (DT SO S 0L Ak Ity st o

substht@ﬁdrlt@bml(me of eltHﬁf GROCRF seddiet onﬁM—CSEatme;ocyt ic 10
dendritic cell

t iLQfF2I Figitg érdgplgfs tﬁ%%&gfg% tgdﬁté}qgg \ige it ai]trp\acl\{}%grsg?g gpnocytic
dendrftgzd%% %eﬂ@cﬂ’m‘i&?ﬁl EMESFapRd 1L-4 or GV CSF al one.

Igure 4 depicts the expression of typical
d¢a3)] tHigure & Idlepwmtkekmeﬁ@rofnm misydendritiel eelidifterantiation of non-

precursor cell | tured i n Gwv 0
sctivraPRg s3a Pl SR e PRIE R YA b CBAA e determined
byth&&iﬂresgiohf&rmdﬁﬁ'(gﬂl@f non- 15 activated nonocytes in
cel'l culture nedia sugpl enmented with Gw CSF al one as

déOQa?r‘imEn%deS %& thrhegle®l depiet aophe@ptygmamawowf pon{agiheaigd
monoms’r%ué'g Flvﬁné roﬁﬂg)ﬂg&ﬁdj gpe:ltﬁ?r ’Fe Ny %%%Q’ Qle%ﬁﬁfgg%%%ﬁs(?ﬁtu% flasks

in cell SulRiré BRAia kapplemehRE Wi GII-@SF ialbnk ios SDE-CIH Hlug E—ﬂlu&ﬁﬂés
in cell culture nedia supplenmented with GWCSF al o

presene QvbEBRe pf adondritie Gl mAtrabon freiose RigreAdbpitibe Berogntage of
drit cel | t t
cells {ijxﬁ Brér(%ﬁ }]at %ogétw%? Plil%ﬂ% F%t f)]f%fs e PelF é%féee%fgd%lllg ﬁﬁ't &kt CD83
posm% gngﬁreﬁﬁﬁ deite tise tehieive tsvebol axgeessibn ¢alfl) sf CDAD. Muee 6D depicts
positive. Figure 6C depicts the relati

the rebR e ARSI PE CBB0. THRAE dopctdps BGiveyhe! of
expreas%ﬁ@{qf’f?#ﬁﬁgl Rf expression (nfi) of CD86. Figure 6E

relative | evel of expression (nfi) of
HL[BOIS? Figire§ 0A20{ 7Bi dppice the bAtigadspeBifdepedl respmmsant deelnitic cells
ecific T cell response of dendritic cells ener at ed
gencrplpd rdhersee tog! 9@"? sSerepireaamcE PRt rilEr ipdigRresence of

-Pland §lbRGH rb t%li%ﬁl &fher a control
elthel%'gﬁ%dé{él bﬁ\/l and su eqall}entlf y C%n%ct ed with
antig@i tdyaoledimpat hembeyanin or influenza A M1-A4 40mer peptide and a dendritic cell

maturation agent. Figure 7A depicts the antigen specific cytotoxic T cell analysis for cells
isolated from donor P016 and Figure 7B is a similar analysis for donor P052.

[0026] Figures 8A and 8B depict the phenotypic profiles on cells of monocytic
lineage that have differentiated to dendritic cells (DC) following in vitro culture in the

absence of IL-4. Markers on all subsets and their relative levels of expression (mfi) are
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anti gen keyhol e |inpet henocyanin or influenza A M-A4
40mer peptide and a dendritic cell maturation agent.

WO-2@une63A depicts the antigen specific cyt ot oORCT/UI2004/006119
cell analysis for cells 30 isolated from donor PO16

a5 0112 s LR el 935000 o

exprepy setlfRSn@kesnl ifocye aRtyh sy 5 D)ERigere IR He Y Bie relative
differentiated to dendritic cells (DC) followng in
expreg§ien of phanptipee matkerse Daibargishews fon independent kulteres froml two

e N -

lineagd (Ol cQHoll (i) subsetslahd (il rtlgtivee:fhedmi Sireadsted by mean
ercenta e of gD 11 c+ cells, that co- express specific
ﬂuor%ﬁ

FIeE e yreekeray Saning pbserved Wi g relegmnt isotype control

antlbéjcﬁ@él?atv%bEHﬁst@ﬂaéﬂeHVe expressi on of phenotypic

markers. Data are shown for independent cultures from

two different donors designated 63665 and 63666 after

el ectronic gating on cells of the nonocyte 5 |ineage

(CD 11c) for (i) subsets and (ii) relative expression

as neasur eDBEBATDEDNDESCRIP BN OFET HBIRIVENTIONT i ) .

Background stai ning observed with the rel evant isotype

CQPO0279!The ggléslemmfﬁﬁloh PrEiRaNtRORL fb@&fe%ﬁffe@gﬂ—ﬁidﬁ%@ monocytic

DESCRI PTI OF THE I NVENTI ON 10 [0027] The present
dendritmﬁéﬂtprr%ﬁmw%mwmmn@rm@@énﬁ@ eeltisH® @i fHhemeomocyti¢ damdific cell

precuggﬁgx?]%ﬁ fl'xga\é gﬁ?c}}% ?1&3%1‘7%% %g@@;g’c&%& gi'étﬁgl?d[ei a%i?‘ti: gquﬁeculture media
suppl@heted #ithsGMACSI ahie @nfadytdleatodatuceati fFeef@Mliddend maintenance
contacted with a dendritic cell culture nmedia

of theggippifuntiate dandrticulssMebodsiehighpylyoyqwtd the addition of a single
cytokipB U RLLILALEON AL 08 AN IR N o R bl BrSRushy thar

IC Cce

require elmddaldrmf alaiticlytoliihes o presemaliferdfiiAiohOf tieman&yti€ 88ndritic
expe SIVﬁttO us (ﬂnd are nore efficient than those
[

cells ifjioent WFsIyeluding for @gmnle maseonhaar.1nd theikeot her
CYGGQ'S] The 1ﬂrxﬁla r@ﬁ%tﬂ:' cteltfél%c eﬁ%ltﬂl)ﬂﬂe gfetﬁota?

dendritic S Into ot g Jielos Udl ng&é{s?hf:mventlon

are phemtupllcel,ly ambfuupmrglﬁy samithr tidn ehoksé isimdu{:émi}BﬂndEhﬁethM&hMﬁﬁe more
de itic eI | s produced by tq)g nmet hods .of the present
comp -ewg fF&ﬁn HP%S BEypicawintly r?enﬁaaﬁ?étw%dwln@p &ell ar

maturhtforl ﬁ@t%‘? sRERsused by Ipmoefndr% ﬁ/ @ta g&'&ﬁte?:ﬁqfeg afiflgen under

conpl ex culture conditidns a quen
suitablegnatastiod cendiioss. démigentchie bc ednhtacmacl wnthtth@mnﬁ@tutaﬂendnnc cells of

tlonaIIy with a
the mﬁ‘?l@a]éf’é]?%%ﬁg&ggﬁp{lﬁﬁqrﬁ% D-syitabl e naturation
S. tigen can be contacted with the i nmature
Rre¢irsors gnd Inp A 0_! HSdur| ng or

prior to maturation. I\/bnocytl c Dendrltl c Cell
PW@@&} Momeciradangitie 9¢Ibp1‘@@m‘e|¢rs e pseddieragin z@npﬂmgpnocytes that

ritic cell rsors, as _used he
have tfé%@p%—ﬁsslgcre (t)cgry n téelf Rface @ Qe @y@w CULSQLS léFha{s are
resporishe@its GMESI eTlaetlo thebe Sitained GroRi AEUISH whskheytiate,

. are C 4
particularly lymphoid tissues such as the spleen, bone marrow, lymph nodes and thymus.

Monocytic dendritic cell precursors also can be isolated from the circulatory system.
Peripheral blood is a readily accessible source of monocytic dendritic cell precursors.

Umbilical cord blood is another source of monocytic dendritic cell precursors. Monocytic
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responsive to GM CSF. The cells can be obtained from
any tissue where they reside, particularly |ynphoid

wo casoesssuch as the spl een, bone marrow, |ynmpPCTOS®84/006119
and thynus. Monocytic dendritic cell precursors also

can be isolated.from.t ir :
cendrGE PR RiebAROR G ey STy ol { SR AR EHER i gp immune
resporl¥8 BREYE Eliciendth bgasiRins imuledey faeksmplel hithhniss and t@r-buman

bl ood i s anot her source of nopocytic dendriti % c,eclll . .
animagy sushrasaprEmatis faaynpls (inglugiiy gxlnga, q@tss BRQe, and rats), birds (including

. PCT/I US2004/ 9 L.tie cell precursors can be

Chwkffné, Ia%&)vgg a? F %gngg]aeﬁ%sﬁ’ ?@?%ﬁjg#bgrgani sns in which an

| [J0BOPIn é2RROAEBodIARNIEthe motbt it deBdritic oelfpretsnssrs and/or
_ include, for exanple, humans, and non-human ani.nal.s
immagirderdsific seilseands isqtetffiion %’il“f?itihﬁ dHHgetes Ez%,m B3FY ect in heed of
. m ce S) £ [ | :
o S, A 81 LS 8 S Wb et
immuesdtiadilaksit @n behensfivdoy degdreddnelr & tubjeat dhving adedtegaly viral or

and/or  immture dendritic cells can be isolated fraom
parasigic Festiony 2L &) JYIopecic deuiiboEl! RrrPiRoLyaRsy OF tmmature
dendritfUBE{19 ?ltsb | bl?tgi’neg Hohh ASHLAha@ K& RMaBhy ®1d3@AE& for conversion

patient or other subject for whom cellular
to immamtendesidiitiv belts, ontwation) ectbatief pod admisistrdtien teeeh L Aematched

. a.subject. havi ntg a1 Fact erial, viral or parasitic

subjegt i Beqd; GrimmymgstmElalipRe) . Monocytic dendritic cell

pl(ﬁ%‘i! W&o RNdf QBIaﬁH%ﬁBﬁ%@d@a@éd@ﬁ&Qﬂyﬁé dek®lticceB psstussdits and
be ob L

al ned froman HLA-snatched heal thy individual
immafuve desinitiercsilfront the vametsisperceeprgrides ebevs, ingluding blood and bone

mat ur ati on ctivation,.,and.adm nistration S
marrci,at% B¢ aipo il BartiERSLReT: "RGRLE Pl fufifyion is cotteeted
from G dVet Radsritedd fos tedlonn@tinasd avhodaicedndmioesl precursors.

dendritic cell precursors and inmmature dendritic

For exaaiyile, & mixed phpuleden ofeslls sompuging thoviogeastixpigd sronocytic dendritic

i ncl udi ng, bl opd bone . 1 a0 . :
cell iR e S e st R SRS, cphergip,donsity
centriPQRHbALd FBrehB8alApdis, &b L@Bolih @anriflg,\or guedaratiod of a buffy coat.

enriched for the non-activated nonocytic dendritic
The reethdd solastadrpstaot agtiyptedhemsnecytis dendiaie slTPesesh Ber example,

. el.l s conpri si ' . '
oS PR P B O POt b e
seleclol nhstkapbEvRs i, celghar shiahgh deniatltgtioneditite influg af caeipm ions

differential lysis, filtragtion, antjbqd nni , or ..
whiclpfasFar it #5oneeoRSalen o e REking tioTReICRIET LS SPURedg Which the

. t,.not ' : i it .

s S0 BE, TOTEUNE M UEITRBAGHL G, AEBUAEL b 68 bt it

macrSage e ekl lspNenirdl dillethells £l tellsapd itlat lilen Awtibogdres cam slse be used to
_the anti bodies s?,l ect ed. nust no{; zﬁt ivate the cells,

positigely selegtfioptigHoeYie lkﬁa‘?}@tth%;r?xﬁ’f*esi Pnflux of cal cium

| i i £ R activated '
c ﬁg@sﬁ] :’Tﬁ I?lﬁg Sfﬁ? Eg&%@? éf:t& ?ggégrﬁq{?‘ﬁegﬁg urface %cow\a}\ﬁ [ érllﬁonto ﬁ}glc

denduiid é¢dblogste@ssdrs ack. prajyquediay preyentingrihatightiadbigre ithgpopulation of
anti bodi es are used that i mnate 25 crophage .

clls Gamprsi e naiooK TR BB oPL POTLIRBII 4D CLRGC Fpgl Tieh

adher2ild BAeSReRIkdd)yS BorRRaMpRIadding PBIBLLINY @bdht 36 tiRGulthRmedia
monocyte | i ke cells that express CD14. )

used to maintain the dendritic cell precursors in vitro or ex vivo. Such blocking agents can

include high concentrations of protein, including for example and not as a limitation, an

animal or human protein, such as albumins, serum, plasma, gelatin, poly-amino acids, and the

10
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[0032] In one enbodi nent of the present invention the
non-activated nonocytic dendritic cell precursors are
w@e@pared by preventing the tight adherence of P€T®€S2004/006119

population of cells conprising the nDnocytic

like. L‘\jaﬁ?pj?{c{cju ﬁel s ReS éﬁgé §r %o %bgﬂ%gcl(fs %gl}'i 41 Sll%ﬁsc‘eﬁe ITg/plcally,
conceREHRDE %b&'ltq@% tJ‘Q)o%Q 0% W/ bldtkirptgetiie useila patt&ﬁtd:brl lnlman
maintain the dendritic cell precursors in vit

serum\ailbumin SHEW.) bhwb& isay a4 g eaneeniaion ¢eboutE/on? @wr up 10 about 5% or

centratio ot ein.. includi
o SIS BT B8 ottty
acuva?eSth@ b&l@mm cuBtBfeUtdi b@slb@anygﬁécaa ty‘p;lca}llglu}gecafnrm]me adiutsof
and the 10 WD 2004/ 076651 PCT/ US2004/ 006119 like. In
monogdictdeodtitiy cellaproensers incluhindBoshidabio PIFEIISHTFERs are
|
WX@&SE&%{ %mbpﬂﬁ% @ @he 1ﬂ\éenglﬁ{ﬂ QalexgE‘ﬂSgcté Cf?ﬁopéana&%ﬁec@to the

cultur® @ekiaCtd fdther AL orseduse thda bxumaﬁor( b19Ar nomocitéc deddtiatells by
a concentration of about 1% 2% or up.to about 5% or

chelating Bvalent oshons, obiling fos xample, Wit SekAHiA R0 ARISIR LGS The use of
low a %égn%% ? S0 gfndg'% Ard i@é@?&%eﬁ%ﬁeaﬁéé the ﬁdft?%f ﬁﬁiclhﬁlent or

culture nedima can la typically used for
bindidghef tBélidndrigic @bl pfﬁanﬁo;sttb @r@lxenduhe telts fwhlbemgea@ulw@d sParticularly

B KN SN T
Teﬂoﬁm @’Fq?\‘r g Q. tThe me@zﬂlchélﬁﬁ)r Hﬁgb@ustea i Bsrhb@htion QR Ake

uce e activation of the nonocytic dendritic
blockﬁglalg@ntbylescnbedl altdveg di val ent cations, including for

AT T e e
prepa?elﬁsiﬁ geﬁgy& %.S%ﬂh% SV, LAs @ed Rbicht; MERREm OFclodeiNdbepiic Sfstem” or

ritic cel precursors to prevent the cells
“closéd symehe’umfgr tcd systene th Wﬁ’@htexmﬂum toynonysiasfle rangdentoqy circulating air

or othlef E?ri-ntgn &%g%%b%}sggﬁrgﬁgd or r eX%H‘p ﬁolsgg légst%{xg ﬁcﬂ'%olatmg
dendﬂitid‘@cﬂ pl8rd®Bd ald elighiateendafic Balsysaetaily eﬁdlﬁfd‘ﬁ dtmlkityb pradient

the Dbl ocking agents descri bed above. 0034]
centnlﬁtgatloly iti epetidopl tubtes,cop@@ pir tigpefenpisesHs, calure Qﬁﬁ;ﬁ%lmrbtlssue culture

eSSBSy B EpRE o o
aseptﬁstfalﬂﬁfe{f:otstlﬂé dendrit cell p@vécﬁlﬁ@% sydsitemdtuteefodritiOcadlsLyomt eminitial
whi ch exposure to non-sterile, anbient, or
collegtionoehsst ﬁOrﬂgsealable tissuapeulBre viesaelSithont eXRoswdite neRrsterile air
r eI
Ao B P g FY SN S s
1solat@@6?b§1’ft1|aya<ﬂ1>éﬁ3nddﬁb sigabdyye-binddigesnbstie, @e dtsclo&ubal W.@03/010292

in open top tubes, open alr transfer lgf cells, culttég £
the digelogise pEwhishtls Bsamogaied b esferphoghercin, Forgamply amoguledon o

leukoggftd% Lﬂgeal:s 1‘§Fed pyledd &)Xgllegl@j ca%'ﬂ%%h@@ﬂ%ﬁ witlPmBhOSRY dendritic cell

asep ransfer o e dendriti’c cel
precu@sfo@ @dlﬁéiﬁll’g%uasnﬁte mtmglessd:eméd intictocarelet lseally mntha presence of a

nitial collection ves .0 a seal able ti
blocksRs AasmboeEmSRUBAC A0S & VEl Aorriltesthy binging avidity of the

mon(% cg rﬁl:r%d.lrﬁc GEN &)?écﬂrs%m?&g' PR Sthe BORIIAH VAbGECHRE ACbntfeted with

recursors are
the substrate, the monocytic dendrltlc cell precursors in the leukocyte population

preferentially loosely adhere to the substrate. Other leukocytes (including other potential

dendritic cell precursors) e.g., proliferating dendritic cell precursors, and the like exhibit
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25 isol ated by partial adherence to a nonocyt e-bi ndi ng
substrate, as disclosed in WOX03/010292, the

wale@aloowear e of which is incorporated by referePCBUS2004/006119
herein. For exanple, a populatlon of Ieukocytes

RGN S e

cell pﬁeeﬁébfs% e pﬁef&ennail}gélﬁﬁﬁecp@@ﬂ@@ufm&r STGRE §11b%frat|@e dosd ahesion
presence of OCk%@ﬁ agent that prevents

does mrac‘wé@thﬁmormcmm dendaigic preagrsp@d Febsequiet tpicAlPHing and

f the. 30 nmonocyt L
eluth &f pgn %ﬁ}ﬁ é’ﬁnttCﬁ]éS ﬂ}bgctl og rr]ﬁ:onggﬁ endn 1(% §Jﬂ| 0121%51; %?é e(:}uted
from WelslbstéafEby 4 Bﬁitfér@& 8alt §d1etiortherashibe sdppfldmbﬁﬂed withl d non-toxic
precursors in the | eukocyte population preferentially
chelatingagsny B fieenetoxis ehislating @g@rrt aisdntengedehoseiielysipg ggents that do not
| udj ot.h ot
subst%x_tlg,ﬁ dfugg t}%e il 111& fg@ nfgilr clz}’gl% Cﬁg{i({iﬁtﬁcrceegl rréc&frféoqg %Isé}{aﬁqgle but

not hﬂnhtliﬁorﬁ)HletEG’EAVﬂcEtQ@ﬁIk976651 PCT/ U82004/ 006119
reduced binding affi m%«{eto t he substrate t hereb

al[PRRAl Ryitabls @b@é&ate@ﬂnql fRsrsapples thasnpving 2 1 ars%ﬁlﬁface area to
volun‘?e[ Hrﬁlgﬁ? %ﬁs?@e L6l g %ﬁgst tﬁkédﬁnﬁ% dafiftedsh §1ﬁ>‘§trates can be, for
surracte o stra e. Loose adhesion does not
example] 4 patieulateeor fidd@sysubsiraie n$intaﬁblecpaclm¢dlatp séstare isclude, for
Subsequent to cell binding and [

exam%ngla@ﬁ{&r%ﬁ@s gkrt-goatechplaginpasticles : ehis g&%ﬁ% ROLyEhERnP PRicles, and
other %gﬁs sﬁft %rréte a?osgf:}i)\%ﬁd Séltefbrl@ﬂbfolﬂ? s1§déﬁ§fe§ alcBudy, %lﬁss or glass

ere t sol uti at can be supp emented w
coated mextooaplnaryctiﬂeds and ngcragdious mBnbtaen lilnmaﬁlcula@eb att filbngus substrate

tended th | ts that . do {
usoal {4 S sy aReate A sl oS ot pRet
subst%lﬁ%ﬂ?g%dl,\%lnrfgqh@ Vf%ﬁfl?" Bgﬁ%gghért@% g&llﬁla gﬁlg%l%tg]d?gjblr?u;bslugstrate can

be sulssjamtaﬂamea-pomsmd @,cﬂft@ue ebutimmpif snonphpiredenduitin gelh preguigers or

BRETIEERE RN NN TR R

whiclP8 lef® 5 mdf ?‘B&'ﬁore@ pPREt if euBstOdte brieRiRUST thab g @1116 to
Sui tabl e partficul ate substrates include, for exanple,

miningiza sstrapping @allésnthglsab@raé@at ed plastic particles,

O 35y BRI e RSP B o pPlea R B, e winon

activatiéasdah apR6ndlIyWeutedgdtad by te ddaRs of bomigrmedia. Suitable binding
m crocapillary tubes and mcrovillous nenbrane. The
medipncludemmenosytist damdpifip gell grasutsprgudture media (agy, WN-VonwRPMI 1640,

DMEM%S&W Fﬂ% EB@ gfe\éﬁl Z !&%naflér}t&f dlﬁ(f:ﬂllquléﬁ }ﬁcg;q@?tg%ﬁ?ﬁlﬁmgﬁ?n with

for eiah@l@d:lyﬁikﬁfés cekl E}ran%lmztd/mwogh@e@olﬁm)bﬂ?mmalaﬁng %ctat €GM-
substantially non-porous to facilitate el ution

CSFoblops n@@wi IR fee> Pipar sgrimpsuch s apiologss oglipgensif gera),
purlf%g B)k'cf(elﬁl %ﬁblg Ekgs gﬁiﬁ%ﬂuﬁhﬁ dl&dlelﬁ%gﬁﬁlﬁrt% lo2lch 30 B dBE ﬁ’i%l?uesmm

strat ’east a majori
ions) Qﬁd pﬂfeemoﬂﬁcake tiat i inltike spebificradherenceefsnadcgtic térainitic hvell

I1s t ' ' t [ l1s int .
precusiass e SSG889] ANET i ADTCE REDEHISCY I dreiee el
precu(f&]ré tothé gl'ﬂfsﬁgfes Iﬁ QedtdI eﬁl"d@&h{e%se th\é!'btlmlﬁlasrﬁ&@)ﬂ 86Alrh @fn be heat-

an opt1 onal be nodul at ed he additi on of binding
1nact1‘va'd:da ThShBﬂtahdlcélvbiedqbilasgla can be autolo gous or heterologous to the

leukocytes.
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medi a i ncl ude nonocytic dendritic cell precursor

culture nedia (e.g., AIMV(r), RPM 1640, DVEM
WO20MNB63b(r), and the |ike) supplenented, indP@T/Uiszi04/§06119

or in any conmbi nation, with 25 for exanple, cytokines

Fi Nl OC}/’[B&% F{ﬁ%@ﬂ&pﬁgﬁ cgﬁ’gg}?ﬂ nl?%d f@h{e‘o&xﬁgﬁéz dendritic cell

precufs@fstﬁ@m%l&ﬂlp%oﬁilédﬂ aetithents padviideg é’meﬂaﬁgaﬁhhﬂlow ﬂltratlon of the
purified proteins, such as ser‘iﬁ m.al bum n, di val e

leukoeyies &% cetlulgr dett edinloqshesils Andathsecslismnd ipéﬂ@}esaaa blood
sannpfl, A esPHR RGO ke Bl el o 9 ORA0800088, 7
1ncorlﬁfratteﬂl atrep ey pifidrencthini®e renmeqf Tiemethod cgmprised eéh)jnmmdmmg the

30 precursor to.the s rate certa
bloodgnmals A Grgeriel B é&ﬁ@m%ﬁ%ﬁ dhe HPE SRl sEmpEising a oross-
Row {3, 1 HRBBC B0 S0EH iRl SR ARRLGPRE R s o
chamﬁﬁ%ﬂ@ﬁéiﬁﬁfhtd:tﬂiﬁmﬂsz GG GG o 0S8Ye bhatwuoi heabout 10 microns,

typwaalé/tr?@gﬁﬁ g AL euRsoR o iRF -Gl el g aHt & a
prcede{:e?xlllﬁiJ ﬁto gtry?i\éhﬁif Shdu® ﬁ4(§(§a1‘919’§ﬁ1t1 ' a%'d afﬂr%tériﬂﬁé@ﬁl't@ﬂon rate,

rom cel lul ar debri's, red
typlcan;d db@uatﬁjtombbet meﬂ/hnn,andrepmncalbil aboui 1/ Janl/mm,dhe predetermmed

d t f th
input GG Bt it v SbonPRoomIes BTNEE FySr bl SrefiBgpnincd
filtratfdRl ﬁfeelﬁ‘ TR tﬁn'tﬁ@uﬁb@bﬁe@tﬁmraﬂ_&ﬁa@fch% fORAPAd 8 Pisoiting a cell

I ntroduci ng the d sanple into a tangential flow
populfatnbn eziched fc(rﬂaﬂyocms t Typlh@lyrlﬁ’-lﬁ ﬁlutmattondmm aszWg6(ht0 about 90
chanb trat

minu 8 TR A RO AT B W R0 E NP AR ol el Free of
non-1&ciR®1ddd donstit@esh aiheting plagns, ipldtekts raaa lep@hidcies.eThe enriched

size of about 1 to about 10 m crons, |caI0Iy about
cell PBPlﬂamICPI‘@dEGGd(b&’)thlsélé@ﬂrl@‘iwaéltqo@wr’é‘ﬁ at lﬁésté wﬁﬁé’ 74 PosRgfiic dendritic

cell pf%yg{sggﬁ e]:@ % t@;%gt 1B fgl%uet‘ r763/ cS’Eel qde Iécrﬁ}r%lﬁncec} precursors that

have hotl Yee@hitoratddatFhe méthipd caail ﬁmhahmniprﬂsé thdboalbctutg &blood from a
m/mn, npre typ| cally about

SUbJeﬁiraéldé’F@?amnﬁ ampé@froméh@b@pd |b¥é@tkap1i1%s1%.dﬁ%sgtwwetﬂfugatwn

e

Perfoi:tﬁmgrtﬁé THF fpluhﬁbﬁtdnaff t]lieaﬁmncﬁ@nc D@ pfectisers;at zovah {eR)perature, or
l'ating a cell popul ation enriched for |eukocytes.

belowrﬁlma&slq‘xﬁ? Fle) further aifl§ wifedyciag the agivationss thefelout 90
|
1009 B pe iR AR 30 Sk el
precursons hreckbienetl ex lvivoad iic eirrstiot diffetentinia, mﬁtmgtiqm arslfer, expansion.

o el A AR iy 1

I éiit, and
el i S 0 .

therefdmaﬂﬂotl a prodwat off npmm; dsed@neé celiratan eist i muifiddderm, in semi-purified
act.ivated. .The . further canpri.se the. .

Torm G110 gt F SBIGBE b pPa Bty GOEaHa o Bpigeyfrvolves

cultufiR® th%eiﬁﬁl-a%tl%t@&fﬂ&ﬁ&ﬁltlwc@ﬁ Brd2MrsbRY KAPRRIRRDINS of S@NEIniptising non-
centrifugation, differential IyS|s filtration, or

ctlvzptﬂfé Pendaiticonll pfecarsats frythe peaserpneiajone or marydfEreatiationggents. In

part1cu|1ar, {he dlf?erentlauon agent in the present invention is granulocyte-macrophage

colony stimulating factor (GM-CSF) used alone without other added cytokines, particularly
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Perform ng the TFF purification of the nonocytic DC
precursors at roomtenperature, or below (i.e., below
w@Zo0@p7dear t her aids in reduci ng the activati onPOf/UB1964/006119

cells. [0039] Cell populatlons enriched for

.. N acti tj.c.den [ ], 2 [
winof 0o 581 o1 PLERARRIPGY 7 R S o Pl Ra PR R Fmonocyi
dendr{¥Rt déll Phré s o B @i Fi& ¥R 10Form (r{é‘iloblﬁe-dleﬂeécﬁinﬂnature dendrltlc cells
isolated immature dendritic cells, dendritic cell

capabjsr efgodusang the o watios and pepldenaten ot sybstantialiaymber of T opllgin a
POPulgﬁ?aﬁ ?f&e@ﬂ?ﬁ?@ﬁ 8rr]nddn03€1<41g‘aﬁ‘ 1glﬁ)sart fromtheir native

are erefore not a product of

nFO0H0¢ Thbf‘d@h@{ﬁt@cdcdﬂqirb@ﬂmmCMeSdlfannnwed hihéchafrosined asimmature

sem -purified form or in a_non- ive enV| nment 1)
dendritiq asilipyecugsors ingyitahle crltes cpadifiens- t%% jable tisyug FRIGFe Bediggnclude
A SIS SYIVT1S0 80! Gobiblobisct oSy,
tissuethRitdre hédia egd be puppbauniawgdswith seruﬂnearpm%rdseVMnmsl,ehmlent

nmore differentiation agents .. th .
catoy e et AR o e BE S iy, ncorin
embo?%g@use SEQP@%SEQS%IQ QhoRy %ﬁ{fdrgﬁ"inaat depen IRt REdia. Such

alone w thout other added cyt oki nes,
culturp@bhditivha¢dnyoptidndly &a0c@n$ %mldP@'éhVBQlﬁl@dﬂQS)G’Imcally, GM-CSF

< e e el L L L WP, o
typ1ca§r§J 300RIrfS lstﬁf(:‘f’Ma@ﬁ dbEARIRYel1 Bk &hrdods, WleMdifferentiated to form

ocyt e- rlved inmature dendritic cells capable of
immaiture dendrijict dedls dcmonmmmmtyawdl ppodssioamattemrefell gurface proteins seen
. Substantia r of . T cel | 0
for ing R RisBPRCOF Qoe s e Guth® ety e BRIy Fop Pl D11’
CDSHSRAELIrbS 1681 1bvdN SCCDSOr B LARidAStHE b RM@B deAdr@it @d are able to
mai ntai ned as i mmature dendritic cell precursors in
captugasofidé entigens wiaespeeialidedivptrke nSghamsne tissue cul ture

ﬁ{"fl] ﬁﬁhﬁgﬁ@qe'%ﬁ%ﬁgﬁ’%ﬂh?& %4&?%@Yﬁx¥(aendntlc cells.

Matufe' S6Y & 088 tHe Wb ity es tafte & AntdEenSiid Ph e @R dRG 1 4y ﬁﬂﬁr@&mw@ expressmn
am no acids, vitamns, divalent cations, and the

lik
of cots@rrmaémcélléwfa@rremep@@s B ssereteerions moklﬁ% %@ﬁa‘ma%ly,dnamre
cells

DCs ta,pé%sa Ihé%herf efs 'ﬂ/IHéQ: a%m) gxgdl ﬁ%ﬂﬁ enstalaﬁ 'éfagl:deéh% ﬂ as

Can e CuI ure erumf
CD8EULCDISRE 260G 0 HeatanVIbat ¢)@lﬁ§$lsﬂoyl lends kau aile1mrmse in antigen density

ani mal - der i ved products. Typically,
on the B svefase) whikeumisarlatiomet ¢9- %%lééﬁ?f}f @P%H%C%ﬂg%ﬁg%ﬁ
sren B AR G L Sy LRI il sy
moleded, Gilidh asi CID28 umﬂledlemrsl tl c cells denonstrate a
i cal expressi on ttern of fieﬁlilegh surfac rot

s BVt donvita e W&&W?p&r fr PratES Oy %on%é‘«ﬂgg the
immdre deRdd 1? élzlla)é ph&@l#ée}i it d in #RGr&Eh deldrioM-ERB 3tonaRdth

expr ess In addition, the i mmature
effecdwﬁnounts ox:@jrﬂcsntwtxenabf aedetndrltlc apll tasirsidinAgest. dPeidgigiosell

via specialized uptake The tu
matugRq B PR S E I SRR (ks 1D i TR GyAad the ! Eiective
atmou‘iiftz"sn ]‘:%(EG%};{&@AI M?B a@o@cﬁ) kPP h P@r ﬁph itel ¥f iQué Blfifure
I'ge i'splay up-rfegu
med1@ XEff@&ﬁveQ!ihounts of IFNy typlcally range from about 100- 1000 U per milliliter of
tissue culture media. Bacillus Calmette-Guerin (BCG) is an avirulent strain of M. bovis. As

used herein, BCG refers to whole BCG as well as cell wall constituents, BCG-derived
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20 of co-stinulatory cell surface nol ecul es and

secrete various cytokines. Specifically, mature DCs
weproseshi gher |evels of MHC class | and |1 aPCT/j82084/006119

and are generally identifi ed as CD80+, CD83+ and

lipoarg Pl&gwlca}algsatg ' ﬁ@gﬁl 1%%%1 %@gaa% a%/a% 3 ﬁ%ﬁ@udn”of a type
2 imni @ Yepbh &N Btf:qu @ﬁdrﬁ}ly Alaofiyat 60 |sﬁﬂﬂés@£aa€@&@t1ﬁd‘t§ﬁ§@®fonnalm—
cel

strengt hens the activation signal through the
treated BT, enddhe Bkeof the co-stinulatory 25 nol ecul es, such

C iﬁl‘% 8%1?5 L) S\ge sI e{rg t%%%%ﬂ?f %ésxgxgtte& p n deg%t%{lké 'axflﬁﬁﬁg bFBCG and

IFNy ‘fmbw cﬁxe‘iﬁ)ﬁg fd zIHo‘fclt @@h&nﬁ‘s t Tigd inhavRrd@Sdricy |oéltllsf &6 Yertultured and
the presence of GM CSF alone with effective anounts

matured it enebletmatuiation colturg cdaditions: | Hriteblel tisarg enltrs mgdia include

AIM Qfg}eﬂi’mgrbg@f% 6“?&,@' ra%#ﬂ%gl angfﬁ%tés%ﬁgﬁﬁlﬂﬁé Hl%ﬁta can be

suppléﬁuéﬁe& WS 3HnS BEIdE) tv@taﬂﬁnsB@%ﬁmes eadt a6 (EMDGSFfdloﬂbﬁbﬁtibns and

05 to 107 cfu per mlliliter of tissue cultu
the lﬂmectb pronfehs mturwtcprmfﬂhmeélsoﬂ YPIERY gt €80 Wlffi/% QEGM SR is
about 100-1000 U per mlliliter of tissue culture

used-npdia. Bacillus Cal mette-Guerin (BCG is an avirul ent

St[0@44} MhtuMtioR@fidendrie cells edh Bramenitore@EEnieticisknbon in the art
whol e BCG as well as cell wal] constituen

for A0 el &bl oD RaS U381 Boiliaeto the art, such as

e e

cytokhirSiodssion R, by BIISApmnmkhey 1mnnané assay,e:d bySJ.se lof as oligonucleotide
heat -i nacti vated BCG formali n- at e@g{ %nd‘a&%g hich
array). Matur¢ D&z ﬂ’lﬂr@eﬁiﬁ‘ﬁﬁ’f"ﬁ?@nﬂ@ 89@ 9BP ;os,upg 17t gy wate
f f bout
o IS AT ity Db

Amcells can be cultured and nmatured in suitable
ADUZERS yration culture conditions. Suitable tissue culture

clude Al M V(r RPM ..1640 (@)
b5t e e Ry SBAATAELS PDRe v (hsobigts of i phesent
inverttidh Ehﬁgﬁg&ﬁgn#éﬂoaﬂ'&él'ﬁ Agdtels, prithé@ddgitic ¥l P&dnRSformed by
such . dival ent cati ons and the like, to

contaptingrimtreatuet denstitionelds withe pmébﬂemmfegi phidgan @ythabmwr tg@oduring
units/m of GWCSF is 10 used. [0044] Maturation of
matuglialy i t i ¢ cel|'s can be nmonitored by methods known in
t tT@Oé’ff]tSulﬁ‘ane Hesrdih G £Bkbis. foRkd irSiUe hasentavdRios cafihclude
det'ected in assays famljar to the art, such_ as
any amtlgm bym@m@t’fyell nefivaHomisstesiEere ntushaptiseniserap ieslydey fr example,

bacteg@lg%eglg,t clfrs’ort| e(r é)f%)a%&lg% %@h‘hgan cLe éél:anlngﬂu géin'ialg Ssgemﬁc or tumor

assoddted/Eftigehs @k, Ovhele huabesttcanker 8l n taydr cdlHysiute tmﬁsr el
the present 1| nventjon also | gose the ability to uptake

memhmle g@paranns; psolatedhoreartiin 1§ngt§d ggtl 2R56 Alean gggcg§,sfus1on proteins,
hposomes L& 1ke), r{ﬁra%ar%fgk BRSMeritbbdratidhstcBfmpfiking VA LERRSS, and

any other antigen or fragment of an antigen, e.g., a peptide or polypeptide antigen. In certain

embodiments, the antigen can be associated with prostate cancer, for example the antigen can
be, but not limited to, prostate specific membrane antigen (PSMA), prostatic acid
phosphatase (PAP), or prostate specific antigen (PSA). (See, e.g., Pepsidero et al., Cancer
Res. 40:2428-32 (1980); McCormack ez al., Urology 45:729-44 (1995).) The antigen can
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[0045] The mature, prinmed dendritic cells prepared by
the nmethods of the present invention can present
wapigamsto T cells. Mature, primed dendritic PE/US2008006119
be formed by 20 contacting immature dendritic cells
e n [ r
atso YR RRERTE pEoA TRaft bsPEPsiaflerb il SR 1M Blony
other 8§18 cé RndvAeinhe 88N The AXEFIni can be aﬂpﬂemﬂ@d prodamgfd sacdmymantly, or

for which T-cell actlvatlon I s desired. Such ant %

even chemiraiby syathesizes. Eeaeppmbinalfotigen g0 Al ‘P%expé?sseé %%F e surface
r.epar

ofa h@ f c%ﬁ f(g ggctgﬁﬁggrrebsﬁ,zlg cggzg%:t?%r%t% r Mg@ c(etélk'f"aﬁn 1§I>\<}]}c3)1iesent ina

lysatet Uﬂ&[n W pueiied dront elel Igsat@ Alﬂématntb@jr lthd ysimen can heremcoded by

nbrane preparations, . iso] or part.i al I .1S0
nuClemﬁCicb;éﬂﬁch eanhe fibRIuSeOfc st b?réieﬁyanq“ﬁ @%ﬁ%& that
are P‘%gﬁ%i!r‘#?ff#ﬂlf\éh I’ﬁ%}m Paltd&efs or other preparations

g viral antigens, and any other antigen or

f r6Qs™ ntizen @an alséd bg pre,sem 11}] a ,samp]pefpnm deulgectpdloy pmpld,ea tissue
antigen. In certain ENt S, e ntlgenc

sampleEQTR A AyBerpyglt ﬁ‘raBY%grt %r C@H igp 1 PSV YSVES
antlgé}f‘tSL&flré sﬁﬁl@legcoanhﬁ Jobifed) ®r e'x I%Ieegy bRpsPHOSY @Irglcal resection.

mbrane anti gén r ost atic acrd
Such pn asiideatcas de (URAP)s, a ](ysatp pxm it molspdqmremacat@m iAdtemnatively) 2
(See, e.q..

e sy P ALK TOU & PUbIE( o FST ISR H D IRRed cell
line aﬂ&%aﬁ ‘BE hgﬁf‘as%rhntléél NRARRArAARERNlor el el éSAD dh ddafmbkRe antigen.

al so be a bacterial cell, bacterial |ysate, nenbrane

f r[a@%dn ahre@ﬁnplame¢mmchmentyg atvenorgell dypate r@@%@redsﬁsqméérglcal

n th The. ant i ge n

specif R YoE BN DY/ B By PRy SRy U & clcer patient's
own @M "@SdiA&Hat bRy 0. e0sREbEAREseaNbN, GBI bE amd&hﬁe@tlbeo present antigen

expressed on the surface of a host cell (e.
to deyhigicereilaor tpez;gwde pieekd bysate\s npelsicRCkls dpr HigsR megﬁntatlon
AlterB%Jrvefyl),% ]ﬁrgs rgg % &éﬂu% ? 8%l}r;saotq¢aec’apgér p%ﬁéhtg:ﬁ{l be used The

tumo£ &dll &h@tﬁnﬁ@‘éﬁﬁnﬂé priostatigileng e slfanyboloh, train, hxelanoma or any other
ri bonucl e0| ¢ acid (RNA) or deoxyribonucleic

type @fiumpr celhaf lysateeandypembiane BicPaiFhPR FAERE Efﬁaﬂfﬁggﬁomﬁ?lated tumor
cells fHetth Qﬁg‘lfﬁmhﬁ%” can al so be present in a sanple
ma su

| ec or exanple, a tissue sanple froma
hy(pe49irialanbheatienelay enibbénnam,rpuiurnﬁled or semiapwifigdguostataspecific

e TR T
mond'c?csh‘ﬁf&ﬁt% gh L28 ARk Y &%ﬁ%lg ;(?@9%97?8;’«9[ é}l Héﬁ)%fevﬂl':z etal.,

| SO repar ation. nbr ane
Pr onglé;ma?zalt lRen 36f1 16632 (983)pHh % Paten} Not 5,062, go4 14ScRricENo.

s, 78850 Taed & laftrodi. drsass bt des VB THR P B the
dlsclgsr%t)éi cjﬁ Naed 79 idddsp ARkl 9? RefelcBORHreih) Ef‘ye@’éﬁé’fﬁéraé)éémplary

ment, a tumor cell lysate recovered f
embslimeitca antipSnispepiidrelmyingthe beinesasid residye §@fmenee be¢u Leu His Glu

Thr %%%f?@ﬁw& &]Sf"lgﬁ gc? 8?1(%?1 Ca%éﬁ aetsf)o%rc]is t¢amino acid

residi @SR ¢S bPPSMPBRakBe WscAths Gh hBEEdnY Alﬁbrﬂitﬂ@f}«nhn affi ge@dpeptide having
the amino acid residue sequence Ala Leu Phe Asp Ile Glu Ser Lys Val (SEQ ID NO:2)
(designated PSM-P2), which corresponds to amino acid residues 711-719 of PSMA, can be

as a source of

used as antigen.
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to dendritic cells or to provide a cell l|ysate or
nucl eic acids for antigen presentation.

w@\doaon&si vel y, a nmenbrane preparati on of tunoPCT/EE1084/006119
of a cancer patient can be used. The tunor cell can

T R BB b S Ao B s

L1 tor™ AR AL X E 8enftedPSM-PX
sequefeRLE1 2 ?‘m%&?& PRI GE Vb @r PeEPAEagn g

wher¢ ¥@4 &dprésantanny hminosscihysisaing, cantbodisedean antigen.i This @eplide resembles

fied tate specifi.c rane an
e o AR S L SRRy TS R el yin s
residue8Babsoing 4rd valie esindna HI20WAneénté ElseeCe. 5., Grayehs, u:smder
as antigen. (See general ly Horoszewi cz et _al.

Surveps 3g:37@0i (A9 |)oTh1s Reetidegan bemsabas angige: for BlIgh- Aﬁgi“tp@ﬁ@nts (see,

Con B o A Pl S50, 5HEISlges c

Tokyb 18 Mersityt W@ss, Bp SI6esIO7er Sinilatlychepides fesantlpgy ethadTby binding
ref erence herein. ) In yet another exenplary

motifs g0l WisAt , an ant | genl c peptide having the am no acid

(‘;E%%ﬁ gr%%‘]aﬁq sl gna gg%@ﬁ\/ﬁﬁ%ﬂﬂé&% ?ge:ﬂ}@é%cf,ﬁ? resent

invention are subtubed id the3flesemse dfiederdiriti2 coll nRSMAtior agEnhesudsaH;l BCG,
as_an antigen. Alternatively, an antigenic peptl

TFNY RS TN G 108 coitb e tionsi (Hereek Ao o e AATREncA) At gey pies suiteble
e \V/
atulééﬁm B%Ijldl&; V\llﬁsl, cqecsg%ﬁ?eéis %8}17‘%{3 ﬁl(gIBnWh% ﬁffé g@ﬁﬂrﬁg: cells can be
admixedlwiff theqiredvhhinciamtipen 1115@@1calsdﬁfdhtll eall cdléur¥@edia with or
2004/ 076651 PCT/ US2004/ 006119 [0050] In a parti.cul ar
withoaiirgdéhCrdin and/ arha maturion; ageple gial leyl%%l?@t ahpuh AD meyntes tp about 2

s RS PRI bt S s e e g

with BEXY 8EINy o@fﬂk&e addgdo GMILOSF e dlsebe adkied be theargtusion media
ant i Thi s peptide resenbles the HLA-A0201, bi ndi ng
w1thqv©@¢1<%tlomal éYCOkJéleblSH@:h #iglLmbt Metherds dorieyntesiing depdrigic cells with
e
antig 0231 ﬁ%légesralwt%boﬁ?ﬂﬁ o érrg i ESJ@?g% %?12 Stee %Nﬁ&n%ﬁg. MidhdiD?

160: isar@oe(n OSRY; Tey st azz,fsmméwwe 119954)237 41ﬂ(u997ggepbmemand béiller, Cell
antl lents

Imisat 4 TRAST 6 TR Gl A B SO 6987 hdasionia et al., ]
Exp ]g%cig lfgég}_Sﬁ 8%15 96@%%}3 frpecta)l EungkWnMHl 50 1BY2 ¢ {119§§) the

pépti des rese i ng ot
disclddufestoif mchictgare rmbrﬂwatedihy befersnerherdi@).[ 0051] Typi cal I Y,

I t d t [ b 1ed th t hod
¢ MO0 <G fesuling i e ot ealoie TG opr BSDRGE v T
cells %E% E%dedﬂ)\t/é P g I7 BB UbRS &iRetadardetls; Sdéﬁl?)e%%tanﬁqcfrom various

or conbi nations thereof, and the
lymphoiedistes lfmmssd aarﬁqu&h:r oeitkerSushi Itlssmls mchrthtmt attem@n limited to

I -
primdy &IRHAE BLined aéiﬁitxbg Q‘"bell'i)oﬁultaﬁ% Sﬁés FRHLAT SelC&Ibket. T cell

culture media wth
purification can be achieved by pos1t1ve or negative selection, including but not limited to,
the use of antibodies directed to CD2, CD3, CD4, CDS8, and the like.

[0053] By contacting T cells with mature, primed dendritic cells, antigen-reactive, or

activated, polarized T cells or T lymphocytes are provided. As used herein, the term

“polarized” refers to T cells that produce high levels of IFNy or are otherwise primed for a
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15 without GVt CSF, and/or a maturation agent.

Foll ow ng at | east about 10 m nutes to about 2 days
wotoogabdear e wi th the antigen, the antigen can BPET/US2004/006119

renoved and culture medi a suppl enent ed mnth BCG and

type R RS rooh ol B SidP oI IR P Bg PR RG I Syt BCG

and IFNY {dpréparl/pidnae Sprtrﬁéd GHAtEE ChINg Teridihdting dealifitic véllskan be
gen are general y known in the art. (See generally

contageeé mﬂmpreqlm;mned ntigenduriang or prriematwatign "_(‘llegggpature

s b AT T iy B or o

culturdll withVExald\ee., nhfe: ﬂ&e@ls?éftc{rlﬁﬁﬁﬁahoﬁ@ﬁc&bﬂﬁh@ @Ethaﬂendnllc cells

Exp Med. 169: 1255- 64 (1989); Bruijn et al Eur .
for inflneing atypedloregmonge. 2Burthenghy 1m1tnﬁ’élre @?@lrﬂweﬂ%%r laﬁtuvﬂwfile@ﬁﬂtw cells
2
can b? rgglﬁllla{iy ﬁ{nQP 5(fu?gm%ﬁeﬁﬂ%r§§ g C " e éﬂgrﬁe'l“ { glli‘secan be enriched

from & @opﬂ@@&ﬁbﬁ@n@hbm& prdfp t€ edsﬂt&;tmgml’h ths deadrite cEllseld s specific
T cells, or a subset of T ce sL£an be obt ai n

emboclmréx@mh?ﬁ@wrkﬁe@.p@ﬁ%@lﬁ&f Glog Rgelf S %%%tecgwt{*éhe mature,
pr1mei%ud‘égﬁrtlﬁ§ oeifeS qufé;lfﬁgiﬁ %?}naﬁg EH}H%? égfd}lﬁﬁ chif i Hﬁ%ﬁs leads to

odes, er| e cel s can
the stﬁ@ulamﬁ uf@emﬁcmnamamma; matord imeelardizeniredctive CEI4" & mls a)r
m xed T cell population or as a purified T cell
antigepypeaglive GDBeT (cellfyyri fi cati on can be achieved by

pclrﬁr?%ﬂgﬁtag%gpfs?ﬁée’t' ﬁﬁ@th%&% %?k&ﬁded 136 LgtiRaBsM ofPells in vitro,

use o bodi es directed to CD2,
by culti8ng @dtellCli8he aredeltd&@f imkaturg d@ﬁﬁﬂtlc@;&lls;,@mr@(curp m]gnd[rltlc cells

cells with mat ndrit
primegiop geintins b oiwe 1o Tk pol CRSEe s PSR T & aptiogeity ogp be
cultur-gdlo}ﬁrf%ﬁé? ¥Li&S ﬁ{eﬁmﬁ[a@%b deslrithsceuts efltRenfhrR, %ﬁﬂﬂ@d Heddntic cells
arized" refers to T cells that produce h I evels

optlon:aﬂlyi dENybedrradinted ptibetoviostacing witd the ' calls 7Sumble culture conditions

2004/ 076651 PCT/ US20 4/006 t T
can il SRECRGUES EYBIEAT 1t L U4 CoNCRR NG AT gy Cpleen cell
superBSbhS it dukBCS (1BNG),| ol thie Like, BE GRS cHMbitbBondther@ed. Such in
dendritic cells. The immture dendritic cells can be

vitro costiragletion of T helth@n@sels@i ol oot pgRsioyei the d cstl nepplgtions.
g@@%]u% F%hf)evan{lﬁene}s X gWs %l%nzé%ief géﬂ Eﬁlﬁ:.]:g 8} ’?‘ ?ﬁgu ?ﬁl be

mainf¥Biedliabitf for MngGRriddsef tiri Byl pmdidic ﬂ’e-ﬂﬁhﬂﬂ&tuﬁlﬁ The T ﬁdjl melture or
T cells) after maturation _and pri mng of the dendritic
celbhmq thus trgptefl gabe Fgred. IS PIesPER (g ebY fasmuipdion WiHa
|5 | .
oryorg A E aPF REFDD S i 2 s bpI ALl e BAEIEL § o besired
intervald fof &drigterm hse. addi tion, T cells can be enriched from

¥ @85%#3%32@%0@6%&%%%@%cgrOGﬁggi?%ﬁﬁ%a% e geerated
accor?g{r%tglg?égxggfhoﬁ %&’ h—L é)‘?gseﬁtoiﬂ%rﬁf Oﬁ?})ﬁr{*‘égggén e, ﬁhlleﬁ d@ﬁcﬁmc cells

mat ur e |c cel
used @genefawthemgt19én-rm¢tumepolpmzade"ﬂ cdtsrmiee syrngendetd me\mbjhctto which

they %ﬁ!t% P a2 (48 Sl bgi:ne%eflé 0 i BPeh Aifately Sendritic cells
havirfthe 85Hs B8 AChdpY&y SR *hd ifi&lded recipient subject can be prepared in vitro

using non-cancerous cells (e.g., normal cells) from an HLA-matched donor. In a specific

embodiment, antigen-reactive T cells, including CTL and Th-1 cells, are expanded in vitro as

a source of cells for treatment.
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[0054] In another aspect, nethods are provided for

re-stimulation of T cells in vitro, by culturing the
w@edsm7d6n1 t he presence of immture dendritic cPCT/ES2004/006119

mature dendritic cells 15 prined toward inducing a

Yt Al a0 Fr ot it

dendritRNgeduirsdt ceBs, ligntiturt hend:-rﬁioLUeﬁs, and inmeate gheinekid dendrmebetlh can be
optionally can be irradiated prior to contacting wt
DICSCIVRG OTE.coY FE/OPRsRTYaTe HAGhPAPUALHNENBeIROV e PINCP a@&mumg
[ s
with t%o ﬁgogﬁ%sgg gscﬁké@%érgnlg[ g{og 8)951an12 gfﬁblgde?ﬁ hétbdglélrc rﬁzgll recursors can be
obtainedtfesrh @yltient 1 thel forrd Of 2 lenieplicnesid orkapherasis xpedduo‘alsmor to culture in
conbi nations thereqf). Such Vitro re-sti
a denghiticreeliqulgrempdigdn H@@aeﬁeecepv%ﬁtﬁ%ge%%@ﬁgﬁlaﬁ 2gpolnd OMESE to
i e L
dendritid ¢ellaithesel célis oanﬂaemryopresbwng eﬂhem b@ﬂxe ekpasiiregto btyxtlgen and
periodi ¢ re-stinulation. I ul .t
matupfipe OF B (6P BBRion 1 an Syigrige T he ey EoBprasgrviion agents
wh1cl§ Sanhe usg§ 1rfc9[d@-ﬂu@51‘e%t Whiifdd fo dBANIRABESHNAIDVS %ycerol

reezing) used to re-supply activated, polarize
polyvirgflpsraidodesiotyethy2&ei gy veélblgnmodemtmngswmsm ajledene glycol, i-

e 9, S SO T a E VE SoRi fg  in

acids [ ABMRIAS &R tankiBY, &N deRi) mohbREAL, dhd IABYRIIE sally, IDE@rent
dendritic cells ‘used to generate t he

cryopeoteitiperagertaend differensicell rvpesi typicadly hgvediélessph gpiaplcoplng rates.

t he bj ec o ,whi ch he ar e, to
T g T Bhask e 6 Y Sl 2R P B RG Ty cootine
procedfRah b ¢agRllott BPusM Ag., bhpeogammableArdalgaleyioe ona methanol
the i ntended recipient subject can be prepared in

bath proegdyre. u%rpg@nﬁmhl@ Eacranmeppagadnses allew get%rrﬁmaﬁgtp o%@?tpggl cooling

rates %%cf Pé‘cﬁﬁat?'gfgg éﬁ:gd&?t}'ig Cool r%r q’é&%@&@ﬁ% Zl'fﬁ?ﬁgd RObeezers

such @sﬁdjfyff»meardi‘ P@hﬁﬁpﬁﬁﬂt funingiof Ith.e ﬁeezug 1sginteneo tife desirkd céading rate
treatnment. 18 WD 2004/ 076651 PCT/ US2004/ 006119 [0057]
curvepccor di ng to yet anot her aspect of the invention,
n t Li$ed to a long-
B L
term Cxeyb b&ie @mrdge vegsek Smrawmpale:ngao,dlrhmtpganqmmnma_tycxgnmcally stored

ach popul ati on can be recqvere rior . to cqntinyin
in iqH B (o1 L0 06 0 SRR 9 o SPISTRUS P pppcadured for the
mamﬁﬁgt‘?&y %%%PI S BEfidd, Gné %ﬂg t&n¥ &Hfa%@ b$ hé’xﬁﬁ‘to{?@ieﬁc sbfadensd

in'the formof a | eukapheresis or
particupdryr festndbope oo @rpetiphdrel Wood, us rgety apph@elvid to thegion-activated
cel | culture e [ resencqeF1 of an ad

dendific,esd} r?é t]:gg%rﬁien Hla'emt n d}sgusspom 9f CLYDRTGSEEY, 1%1? hor%ematopmetlc
stem bOMRGH R fgﬁﬂij Térte'x ?%I othe ﬁ'ﬁhﬁﬁﬁg‘ ?éﬁrehéést ﬁh@orporated by reference

preparation o ure dendritrc cells these cell’s
hereivaffajpler etrato Smdmlvg)dfé;%%éii (BO0yrorb fdiginsdn f@emtql@hl 5:19-
ti t t
4 (PR Pt Bl B liC B S sl deTip B A LePedings of o
PaneMNi§Rowa 1P -06 6B Matditeio bt A®hEc BatrglyiAgehey Mienna, pp. 107-186.

di met hyl sul f oxi de ( DI\/ISOZ gl ycer ol
[0059] Frozen cells are typically thawed quickly (e.g., in a water bath maintained at

37°-41°C) and chilled immediately upon thawing. It may be desirable to treat the cells in

order to prevent cellular clumping upon thawing. To prevent clumping, various procedures
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pol yvi nyl pyrrol i done, polyethylene glycol, album n,
dextran, sucrose, ethylene glycol, i- erythritol,
we04lo7desl , D-mannitol, D-sorbitol, i-inositolPCT/US2004/006119
D-| actose, choline chloride, amno acids, nethano
bni a
o L 2GR Pl BRABESLN r A08 APEORR B3PS D

(Splt:tej BEsl tcycpace;aclﬂ )BODI&-\SS (ﬁ98‘0§)$ ﬂcezm mcﬂ)@iuldff&}mgl@ dbxtingn 4l iisate,
usi on ter turns to ice

hydrwsswwhgﬁ@meaalb&rm&pm 207534 bRieR g andibe dlsguite
r
oryorf ot GREE Rk RS Bufle b€ pdhovel pREER! EABEME use of the
thawdd logr aiierdnke déndeitizicalls. appaway irswhich Itd) eamcletthe Bﬂyﬁﬁtdt@:lﬂtve agent
) of optimal, cool.in rates . and facjilitate standard
is by é@m@a@anml@g@éa %ﬁancepiﬁraa% nrRes %07@8#}?(? s hreehsen laved and
recovfefe%e?n%gl%an BHGELdAS AHVRIR LB ol RS Lfﬂ) tyith4Bi t% d‘ion-frozen
freezing reginmen to the deS|re coo ng rate

DCscurve [0058] After thorough freezing, dendritic cells

can be rapidly transferred to a long- term cryogenic
In vivet Adaiméstieeiss ef Cell Populbtigriscal enbodi nent, sanpl es can

be cryogenically stored in liquid nitrogen (-196 O

Or00&¢ IvaR6thef ashb& dFkhe 1EPG R oA EHBHAN BreFREVIREPL R AP Sstration of

for the manipulation, cryopreservation, and long term
matuksy plrnaagé defidritismasile pbacétvatedspcém@ém eellsom mltpoqaula@pn yontaining

rrow.or.peripher
such (R BITE B ok SRR sieh B3+ putifont ogp nctuce
immdtie d@ﬁ@&ﬁfﬁellls W’léllyqﬂatuﬁdcﬂeﬁ@ﬂﬂﬁ@bém @hture, primed dendritic cell
cryopreservation for hematopoietic stem ‘Cell's can be

populegppandfgracivaipgipelarized Tivsll pepylatipnsy [k epéaie gribgdiments, the

S8 PRy 5LPE S L EADr L Sl r i

dendﬂrl@cedimls odidfgyenti dtiddthodBed 18 %8h) GMBOSE iviherab¥énce of add1t10na1
Conservatign, Culture and Transpl antation, Proceedin
CWOIWCSaaY@GHﬁHﬁégt opp sebsin th resepoe o2 mﬂ%@lom el el asriar

exam ogb% %H edeY 0y arlth gbof% tu.LeO&)e%%lltlc cell
rozen” ce S{hﬁl carﬁH EEadhavvgan uic Iy ?

populdEibe prikat Ifoxﬂﬁdﬁlll‘ﬁl Ineshoate. 'Bl?e' i‘ﬂrﬁ@tu@lﬁénﬁhtlé bﬁli can be contacted
i medi ately upon thawing. It nay be desirable to treat
with ariige gripsto qf duging Bratyration. equchtmature, prined dengifsiorrglls pgnbe

R S s e

bL[OO@llthnIaJ' rﬁiateﬂ&rﬁhbdtrﬂﬁlt,aﬂd ndathee, pahal dendrit¢ o¢llsdanee contacted
.. freezing pitzer et al Cancer 45: 3075-85
with l(yw@ewes frew wbkeemoaﬁtmw@t@ Frcelewithistha hanphacyigropulation. The

actwaﬁ%cfj ?giﬁ}ﬁ%gﬁgéﬁnﬂpﬁﬁ%@ %’%}iﬁfl{gf fgflcﬁ?éd by go}éﬁfgg?&%\?élﬁvéocell culture of

antigageeattivd €D4 oaidion CD8 UFme]lis, cﬂhbmdtdimhsteremmwilbjﬂct ornded of
t her apeutic_use of t 5 thawed dhe
immuggiphiaHien. qegtamd@%e AT, PO ab b Sclnere autologous to

the subjee@protective agent is by dilution to an
i hsignificant concentration. Once frozen DC s have
bd8662] Ha\mdthamdand&mWeﬂleaﬂ,endrﬁtﬁycedﬂanT bellsy smbithe oecipient subject

have Gl vatO@gﬁ (%I%é)} Ic'ot des tgg(?s or}EJe?errlglln%é Exer}f]ig%aplo ype of a

subject are known in the art. In a related embodiment, the dendritic cells and/or T cells are

allogenic to the recipient subject. For example, the dendritic cells can be allogenic to the T

cells and the recipient, which have the same MHC (HLA) haplotype. The allogenic cells are
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In vivo Adm nistration of Cell Populations 10 [0060]

I n anot her aspect of the invention, nethods are
w@e@niotesdl f or admi ni stration of mature, pri MERCT/US2004/006119

dendritic cell s or activated, poI arized T cells, or a

. cel | u con el
o P B ST MIC e (PHE BRI el B
allele§arn ek WS calichThat et drnderdritic cekd, Tscellp andl thal regipient subject are
matured dendritic cells, hure rlned dendrltMﬁ ei
all allpggngicavitorespegtde srchathaniia haﬁ%ﬁ*&?ﬁlsz epe qorggop MHC allele in
co o%pul ations. In certain enbodi nents, the 15 nethods
aré perfornmed by obtaining non-activated dendritic
c ¢)063Pranurdiog ® @fe antbodimers, thel @ru&tls tiecbtahddsfrom the same subject

fom vl FRBRAFS Ok CALSerR AH HAR e t%F iieliog o Boppation i

vztro,tetl)ligez%g{ﬁgﬁg%gc&gsn%? g@hﬁ@éﬂe@% A ectstlsl v%ﬁe bRd/or augment an

and pre deter m ned ant i gen to
existih@ ifimaneedspoesed Fodexamyde, éledzdlls cpio pel hdrnindstenpd, byeidiravenous

inusighop ExeBle e (05D PN OcA] GO ra{ PO SUSHee i Ve .-
Rldel r# E@gz*teg%e d#c?r -4 fl@@?)’ 1&6%6:@1%&@&1‘ By &féi&ide? Edikidican be

toasu ject In need
repeatadmn desateldrmﬂeatailso fior e[x@mﬁhz mlonthéy r%«tcaplemts embb@lmmﬁpredtdﬁeng and

J'iIH dden rltlggells be contacted wth
after fﬁlg %%OFPB}%F‘Q vy nlate T cells within
t hB0é4y "m;%?dihg t@%‘tﬁe@'éin%ﬁdlmﬁiﬁ deﬁ&ﬁtﬁd/@llg @btaﬁh’éd&fy thegrocess
| ynphocytes, optionally foll owed by cl onal ]glz:n& on

described gette preﬂenmthgatlonzcge growrgeHy iethe resenef-G gﬁﬁ,rmatured with

RS PR NN E R AT M D

! . sube 1l
e Ao 4 cpuapa b, ol
can tai@ldpsa,ntlgem ahd preseanthat mgiger ¢ picels inswiby- ect have the

A alot e s of det nin
O s N e Bl B B P BT BRIl s aspects
of thd fvantid AldaHae ABOaH d@%muedttb Gndete fhvehtos 8 4 vamd/ or T
cells are allogenic to the reci p| ent subject. For

exanpl e, the dendritic c%ﬁqg be allogenic to the T
cells and the recipient h have the sane WVHC (HLA)

Eé@b%%g@lsgzgg%ﬁ llpgg%%ieg% Jcr!at%d m g[&or a%rgﬁt‘e%@gl%@%nocytes

into (e adehetigc E€llsdn ¢he315’ra§dnwoiaBM-€SFtaldmﬁee<jmﬁes et tlad delli/hiGt be
alleles). In aless typical enbodjnent, the dendritic
allowg@ to Smarciaitial aghfienchdo p SBF ¥Atekubj ect are al |

al t )
ellgegﬁone dIB'l £ %ﬁgﬁgﬁ%ﬁﬁ?ﬁfhﬁ%@&r ﬁn&éﬂ 1F%gg%151§¥(ﬁle%odlﬁed
Dulbéa;@mﬁemgm (Mmbemmufmmn) plut Denl Iglkaniae &Gitlob BRISbr X-
rom whi re )
VIV QA BT EK 3 b e BT SHES e Bt 5 Celhgaspensions
were %h?f@fré? ﬂtgg‘ %Sgcul bd ks gct £ ?‘ﬁdqgaﬂﬁteﬁ BLLD Hift&s in a 6% CO,,

mnistere e subj provoke and/ or augnent
37° Gimcubator. After the incubation, human serum albumin (HSA) and granulocyte-

macrophage colony-stimulating factor (GM-CSF, Immunex) were added to achieve a final
concentration of 3% HSA and 500 units/ml GM-CSF. Both cultures were incubated for 4
days in a 6% CO, 37° C incubator. The surface expression of CD14 and CD1a were

analyzed by use of labeled monoclonal antibodies specific for the molecules and detection
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exi sting i mune response. For exanple, T cells can be

adm ni stered, by intravenous infusion, for exanple,
W@00do%@s1 of about 108- 109 cells/n2 of body supP¢HTS2004/006119

area (see, 10 Ridell et al., Science 257:238-41

using&li?ﬁlgﬁéOm tg% o@gﬁaf? glt%%&ié s er'ggres%x}t%cf%gﬁ@gg 8?1)&0139&#%‘%02@@ staining

(Figur@nt hly. Recipients can be nonitored during and after
T cell infusions for any evidence %£ adverse fect

[ GnB] Crilsoranenytasdnisinldy MepbaierhBdReA MIthRodS ﬁheweg tight
adhergr?cle t3 H?&%{l@ 5{]8 m{ﬂ?ﬁn&pg gﬁa%g gglﬁras?liﬁ?&BécQ?g dsiyidificed by f%lattemng

presence
out oﬁMa @Fs ok Yin€acepivhlle thb'ée BCthaedin rﬁé@la V\aﬂd{&A(shoﬁedlg decreased

extenoRadhesibn (e Vet BSHEBR Ay, ROiSHGEHEat ST oF Bt i@ dertimined by
phase doﬁﬁ?ﬁ nGioRs & rlgfté?' 4 cﬂlggﬁ{ cfdld, Ql?er‘foﬁglc&hlfﬁ?é fé‘fﬁn&ﬁéohﬁ CD14

ke "up gen and present that antigen t
expressidn snd asxpressed veﬁrg)ﬂkﬁﬁ]evme)f f(lD]laoWF@rask)ar{plcestrmt,el majority of
rovided nerely.as illustrativ arious. aspe . of +
cells by @l ipHog it FOSHENSHAINE HoEon Bt w8 rulTEaa e, YR P T34 CD1a
charab{3¥4& 6ﬂﬂ1r1'1£u1@'5§n8‘ﬁ‘tyc ce?Q, Exanple 1 [0066] In this

exanpl e 1t enonstrated that in vitro
di [0069;1 dntanaﬂhemxanfple;mﬁmasﬁeamnshratecbtl@mmnacsdeﬂmomlﬂudcfferentlate in

_ th f GV
o R B R B s s B I AP B b ot
allowb@ tfoti atntérdﬁeﬁéﬁ@éﬁlaﬂf%@%hltﬁ@b@ l'y, CD14+CDla"

nonocytes were resuspended in ei her |scove-nodified

29000] Fyiasly, ssotasetl manqalykddiffonBivoeukadieeasis oingss, wWerem

o B AL IS PR 2 en b Bl B s

colonS USRS R actoER- CS R TEn@inee Pard M hemin 2&uaidibuhi (HS&@ ks
Grei ner) and I ncubat ‘ed for 30 nminutes in a 6%

Plasbgmir™; Beydshtoorchiear adinat prnceraiioati08 r\mltﬁ(u&eﬁMs@?’E ﬁaild 2% HSA, in

e TR by APB B RORAEE 0 7

incubhfr #6tH @M. Atfthd\@dncBRica@igedultatd guriod] m3thratioh ag@dts %0a00
units/m GWCSF. Both cultures were incubated fo

4
dilutigmg§inagtieat@hB COAOrganog-Tekaikeheust S00rHanLIETN-1 & and D Systems))

v TNl SRR PO 5 .
surfaé‘@é)@%élsl%ﬁ 2D 1derR D Dor2 Y VP Q0G4 DAt b b d after forward scatter (FS)
CT/ US2004/ 006119 wusing flow cytonetry. Dott

and shiesscalgar458) gatingagiénlabele mny%i@mé@mlb‘zﬂles( melrﬁgrf%ﬁha yoolecules

using PP i B STLARy AU P en 2 RO L 1w coptplantbodics

were asdiedseRaR ok JoibREEioan@ fusietents nebwy Iphase th‘@mttlbady specific
m crosgaé) as evli denced by flattening 5 out of the
for Cpdp pad Zolf‘éf@@lﬁmd??élysmlﬁ“e forkddi i ncubated i n nedi a

587 fl%ﬁe LS gllg%nﬁtgﬁfg)gﬁogl?[gd g%ﬁrg.ﬁgd af ghqgﬂﬁ§ bP@ 11 Bh$expressed

rica e of e ce I's as
very Iiﬁt RKéls 0efo 0D 1a typical of monocytes. (Figures 2A and 2B). In contrast, a

majority of cells post-low adherence culture were CD14" and CD1a" as would be expected of

monocyte derived dendritic cells.
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phase contrast mcroscopy. After 4 days in culture,

the former culture retai ned sone CDl4 expression and
wexpaeseed very |ow | evel s of CD a. (Figure 1)PCT/IS2004/006119

contrast, a majority of <cells not allowed to adhere

tightly to the surface o Eulﬁ SHlture vessel were

CD14- and CDla 10 charact stl c of |rmature

TIETIEIE LY LI LN e

been Ml&v&éa tb RHRerORY it sAEREY ditth€c@ifihé Sedsél Wite nit@se AE@ tedfed for the
GVt CSF al one when the cells were not allowed to form

secretiomn eftlhelZ nBle amount PEFL-dA secreted frony the gapdritjcoerilovas compared to

maturaéfﬁg{irét}ld QNZSOloTt c? %ng’ﬁé g@%ﬁo)c}s r%n&s%lg\&g%%cgleﬁﬁgﬁfe%&%e%f GM-CSF
and X4Vl VO-15(r) (Bi oWhi ttaker) plus
granul ocyt e- macr ophage col ony-stinul ati gé; factor

( C B Briaflyneiyeriesaed moresytessy AT esuprARlad @hgsoncentration of 1 x

o BB TN AL SR MR IR 2

GlutaRA8& GikR| BREMiBNRS shsense d»rrprésiaﬁcebﬁgs% Mﬁnisemns:ﬂbum&r(H&A
a 6% CO2, 37 .C incubator for 5 day

Bayen o JéF geli gspensiemwas ipnsieresdatoitya, tiseg %1%3{? ﬁ?ﬁ?ﬁé@ﬁﬂ%ﬂ) per
condlz 4aglﬁ gﬁﬂqﬁﬁlfbj{(é(fﬂ1ﬁgesggg%% %@zﬁl\l_@@ﬁzmdlﬂe incubator. After the

1ncub5bi§ﬁ pari) HS}AFwas atiidddo hehidviea final bmwﬂtraﬁl'dmoﬁﬁ% S inoadl flasks.
event was allowed to f 4 . Th

GrangpHesICTHTES CoPaY R SEES otar (M E S aimirpan of GO LS and

1nter1§\.g§;t1§@ gl?; AR DfS%)'SWE{e ?ngfeaidﬁgﬁ td &zeh cuind c%h&iiﬁbﬁ afd figdl

ng wth nonocl onal anti bodi es
concenpretiof of 5t)0 nnﬁsuml mallexithes weusmn@bawmf 88 cmnttes in a 6% COy,

7 P oS i fos fieBban e ettt SEes Syl artbpmetation
agenth gf 45’@81&19[&1%115&1‘4%3 Bacilics C@Hﬁettée(ﬁﬁerhﬁ@BC@ Org&n-Teknika) and

ody specific for CDla and Ig&b for the antibody
500 Wpﬂamténfaoﬁqr(IKN}MR dna @y $ystener wesoadded td theiflask.i Mafuration was

gL e EEpr 5360, g evels O GOl amh Cupr 656 e
12 p%@egﬂé 16 ﬁgﬁq"{’t@%‘omw 04 aﬁ%xﬁ)@ﬁﬁlent@ We@@b&ﬁb&%d ofn wth ! s

post - owa erence cul ure Wer e CD 1 a+ as
expemma]htsl, Ihel Zepfiecteetions weMetmteday rﬂeltures' wp@bbn@mm}wth &M-CSF

RGN LT S ST IO R

adhel‘éﬁéé Y ddUP RRCMIEN-C SR hloRa daitéd to sB&eit 181 DyETinthoth
hére to the surface of the culture vessel were

expemments eth emecexpesment, flor 2 pA@ seaseionsvasaistested in-ajcpltumgsabjected to

o SRS BT O e Ty S

typi cal nethods and cult the presence of Gwvt CSF
and IL-4. [00731 Bri efly, gep}eserved nonocytes were

resusrended at a concentratiaon of X
[0074] In this example the expression of cell surface markers typical of dendritic cells

were assayed in non-activated monocytes cultured in the presence of GM-CSF alone. Non-

activated monocytes cultured in GM-CSF alone demonstrated the expression of cell surface
markers typical of mature DCs.
[0075] Briefly, cryopreserved monocytes were resuspended at a concentration of 1 x

0° cells/ml in DC culture media containing X-VIVO-15® (BioWhittaker), 2% human serum

23



10

15

20

25

30

106 cells/m in Iscove nodified Dul becco's nedia
(IMDM BiowWittaker) plus 2 nML- dutam ne(G bco BRL)

WO poottlogseabsence or presence of 3% human ser um BEDURT004/006119
(HSA, 10 Bayer). The cell suspension was transferred

a3 g SHEC N S 3L 18 B s et

into assudeuTivé flagkd(Groiebadrr cultAfddefor 4 deys ihnai% @O,087°C humldlﬁed
period, HSA was added to achjeve a fjnal concentrati

mcub@fors 9%t figconglugion of [thaseudture ReripdumaRAtoNAZERts HHABE dilution of

R L A i

the ﬂ'éék SR n Altativh %v&ﬁ 'stta!ﬂ@{ﬂ'e@to Potdddabr 1524 BBGRNMBtne@DCs were
of 500 units/nm. cultures were incubated for 30

harvasteduing gharactanm d‘h@ cellgweraigndter with debetedupenasiompantipodies

e85 L DGR LTS5 Ui ol g, e

were %%dd'\#i&l ﬁ@bmﬁiﬂl @oﬂ@ fLaHél @B@ﬂéte@é@h}ﬂ ﬂangrh@mdm) 'H&de data
00 Um |nterferon-y (1 , R.and

demcmamtgd thet 8¢%e ofithesells mﬁowre?ti WsHe h}é%DCa|(8é\Xé%j %Dél %?ﬁé@@alodlde )-
iS58 P SRR AR S, o

exprds¥ion %@ pariat sCP X D4R OB 0VEDS 6cCDYdy @d. CID83.b@t g’ure 4).
experiments, |1L-12 p70 secretions were detected in
cul tures suppl enented w tix@H&HF al one or GV CSF and
IL-4. (Figure 3). In addition, nonocytes subjected to
ti Il {
Pl B b o RNBERRSRs oL YK e e
preseeEpef a adietion blovkongeagenipeer testad, for thekingtied of aorikv idiffferentiation

det ted in a cultur b 25 tight
into ‘}{\%idflp‘éf: dﬁé‘?m Suﬁ%?#ﬁ‘ﬁ%@lub@%@dﬁ%}%a OBl t Iu?e in the
PT 9% dpriseARd rﬁdﬂoéytes %ﬁar[’@hﬁpé’nc{eg Qv 4 @oﬂdén&ith(ﬁl of 1 x

exanpﬂe the expreSS| on of cell surface markers tépl cal
o@ﬂs/daé mdPCtauttucahdia compiaingsX HIYP-1h~ (BieVWuttakes), g human serum

B B P RS bt 8 st

into Q?@ﬂ&@twa@t(%éri&ﬁl EXBFoRsS), and eflteed for Sulak@ffa 6%0C0,, 37°C
mar kers typical of mature DCs. [00751 Briefl

Y
humig asgnesheior e @i yraguatiey aeehisd 1408 diluionef Bactivated BCG

Oregine Em 50 P Bl e S ks 2 St Tk bag

The %%tu%o%%%ﬁtqgﬁeﬁl%\xP @-fé biSRORH oL skt 98 haluRU Wells (BaYRirVested daily

(I'mmunex). The cell suspension was
fromtthah@‘ fer ﬂew cyltometrla analyspgof thel exprassipn a§ QD(léaéd ﬁ‘é?l)a Data from
and, cul r for % C02
e EDBER TR B i B oo G REnec PR b ED1) o DCs
(CDTRL D8 @tartagsmv%eﬁ 16400 ddid aftdr e Pirt of Machitival ¢FigBE3). By
(G ganon- Tel cni ka) and 500 Unl IFN-y (R and D
day Spberaig)e) consesiond s ewnmetee f| ask. The maturation
event was allowed to proceed for 18-24 hours. Matured
DCs were harvested and cleangde 8ri zed. The cells were
reacted with | abel ed nonocl onal anti bodi es
[0078] In this example the phenotype of DCs cultured in either Teflon bags or in

flasks under various culture conditions were compared. The cells were grown in either GM-
CSF alone or in GM-CSF supplemented with IL-4, A comparison was also made of the

phenotype of cells that had or had not been exposed to maturation agents.
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specific for CDl1lc, CDla, CD40, CD80, CD86, CD54, and

CD83. In addition, the cells were stained with
w@e@piotiesm i odi de. Label was detected by fl ow PCT/US2004/006119

cytonmetry. These data ~denonstrated that 80% of the

c d P e
Bl B o e N BB 1 R e RO G

(Blomtm*ﬁfdsz%ﬂﬁ\% ﬁyelr)acshpprem@lé w&ohrﬂoe)stsmarGMa@sF alone o in
ex I‘eSSI on of CD11 CDla,

GM- Copthgion vifh S0t EmLeA 4Cf1bmsefn3|19mt(ml%1m@$@abﬁ§ﬁ g sacn
culturg?:gl?cg‘%ﬁsg v&%%]&m&ré 1npfeg§)#rb$ag %&‘EFIII ﬁ%ro%@e o i E8fure

resence ing agerf were
flaskst (GM-GSF/XI-4 bbmbiﬁaneﬁ baly) af a 6% CO4, B@°(E| nfcﬁlbatent Agei Ddays,

AL LRGN, I E S R

v (R a\é\@ Ir[fgysﬁ?s ugﬁg%%e {1&?%1?6% ﬁ@&l?}%%th%me?%n]o)%_é \9}1};'6/1910@5 S (<: vssell as the

flask é@t@%ohﬁa el au ca%réwm h‘iﬁieblml Zhéiv phemom&y ercye amiyted using
uhnl (I'mmunex). The_cel |l suspensi

stalnltlg Wﬁhflﬁld@dnom@@laéam&qdéﬁﬁ speeafi JpSE0a Ch3y &%ﬁ){{LA'DR
with &rtlecu glﬂogpldgtgﬂieégdays in a 6%C02, 37C 20 hum dified

mat urati on agents (1:400 dilution
of[oomest afet mefroﬁﬁlgﬁvmﬂtﬁed(mnldﬁ)onanmp@mdwnm (89-97%).

(Figur el ot S0l ST GRS ot ings st Bt PAATeSisgUA the DC
matulgaﬁoxlfﬁl% I n@?kﬁ S(Fﬁﬁfﬁgfa{d@ cd %hg/ym i@ Rfosbath ther

oW Ccy ri’c yses o0 e expression of° CD14 and
matufefidm agdnad. ’o‘Infal‘ddmont Jﬂﬂgmﬁaamllmwe dethersstiret expression of ke-

stimu%gr\&gg E%Qesf Oé]%%éé’ %gC?D ﬁn(?gﬁ}'&is 1%&%@@5&? (Figure

6E) vxt/aE Shsdrdd a?fhe%@ﬁ(ﬁ bl WaBured. FTBUIIRIR bE e%essﬁﬂlyoﬁhese molecules

enot ypé conversions were conpl et ed. anple 5 [0078]
were lsmmtahursaléﬂmcmﬂnatum@CmD@nmhym of DCs cultured in

Ic[h&fe r] Ig%fgli %gé‘r&%;lrs.tiglulf | asrigrzcit g&gD@ &eﬁ&ﬁteﬁlﬁow&%nocytes

subj e@ﬂe& I&%n fiMial %@h%e?én@é‘ @te? wetdcdmpacstoIDOP awenteth the tibsence of
. A conparison was al so nade of the_ p entw%/pe of

tight ecﬂietence hatherpacseme iz adbt:smelelﬁcl@ng) agwg Iothisettudyatwepources of

=T e T
per1pﬁ@r!1ﬂ 51664 moRorrcay @ellsE(@!BM(C@lv@éM irctib&ted in @PEMMM1bco BRL)

(Bayer) supplenmented with 500 U m G CSF al onﬁ
plus (GuhesFnaetivetndiutRlogans Disme fsobheyrin ajtissue cudiprg flask Greiner).
Aftersiﬁ%igﬂ nt?%]??gl)s nc&r@#@e{%&ﬁ%ﬁl}{\g&% rérﬁﬁﬁ%lafe'a%mg léh%%ﬁe ed adherent

activitbdRIoB6&at popitidd Gsthe sﬁﬂﬂtdve&eSﬂefskﬂ%&Mz@\/ﬂ@Sﬁanmated
conmbi nation only) in a 6% C02, 37C i ncubator. AL
monagaipspopulaions eRQstes Jease ebipined Fonys Pl FopaIning hinSerum

albummatﬁfslA\ﬁ%‘i')gtgd Ef&@s ﬁl%rg@d}ﬁgrb %@ﬂb‘éﬁﬁ b@)[}d 500 U'm IFN

[0082] Each of the populations of monocytes, activated and non-activatedwere then
incubated in X-VIVO-15% with 2% HSA in the presence of GM-CSF alone or in combination
with IL-4 for 5 days. The resulting immature DCs were loaded with influenza A M1-A4
40mer peptide or keyhole limpet hemocyanin (KLH) for one hour prior to washing and
maturing with BCG (1:400 dil) and IFN-y (500 U/mL). After harvesting and washing the
mature DC, co-cultures with DCs and autologous PBMCs were set up at a 1:10 DC:PBMC
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y (R and D Systens)) were added to one of the

duplicate Teflon bag cultures, as well as the flask
weooreast On day 6, all cultures were harvest eRCT/UREI04/006119

phenotypes were analyzed using staining with |abeled

o RO e Skt 8 2B S D iy A 1.2

4RPBAk st Aﬂsre%iﬁ dby000 qaltthrd thy & el 1dk @ ere harvested and
from c%ﬁ%l t?ons gq{)r esse CDI% (89-97% (Fi gure 6A). In

analyhedt for BN A8Rpecific GRISOSE?] d‘aepansmrll (‘6[6 BE CRSB ‘ghicell® aytflow cytometry.

[k? r&ﬁ?%@;%&gﬁ%m %hg&?b&%gggrq%%§§§é(&%e{l%to pgast1c require
L4 BReHLAL! AN BN Ly pdelifi @bporises I(BIHld PANLHbWEIR BT
face expr es

e sur 15 stimul atory
generfiel €oud besad(tﬁ@&éblaimﬂ rr@ﬁiﬁﬁytesi:(mgnﬂae‘rsv%@i) aimijE}) effigienig linitiating a

sondgo R e 5 U ROE B E DBy i

(Flgu,\[/w simlar in all three mature DC popul ations.

1] In addition, the T cell stinulatory functions
of DCs gener at ed from rmnocy)ga\%gplegubj ected to an
initial ti ght adherence step re conpared to DCs

b f
OEA 18 T St aREsrar B D okl ik RS BRfE bPaddRic colis
were Es\’ﬁy&ﬂﬂrn%ﬁsacﬁ{/atg@ﬁﬂéﬁﬂc s MR Badlised eaficlsddaiyt tangential ﬂow filtration
popul ati ons. For the ti 19ht adherent npnoc

€. .
and cployred it themresepes ¢fSHErGBF ploedDepidifle ﬁwly%r@ﬁ s GM-CSF alone

demo%g}rﬁ{he €x 1%9%1513 ?P%tlle fg olggyse%g&%%al( frH 811 our Iplnu:1

t i[g6883 Em&ﬂy; egyobtesaied Boabsiees) previdiitipisotdted vinauhegental, flow
non- adherent cells were renpved, | eaving an entr,i df
Ad F% of a sample

filtratiephiseesss fivsn Beq difikrcallopfdenare BBISBreAesHEPTBRIISe
of mo%%r %t@g ﬁx P Iie\;l%ehz{vkr%?(ﬁltel;%lﬁpﬁ 13 SRR ATA Vb ERcirculation

e popu monocyt s were obtai ned from a
(1nput)Ctlaﬂé mscxbnﬁtaimm/lhum fﬂ'&amml ratd Wamndhoug HBm)]/nunamddhe time was

about 9@251%)0 pmﬁé;q%ghé& %Fan(?fg%g @@5 Ic cg tHr%fé’tr gsg gﬁ gepengently cultured
ata cglg&'g@%\ﬁéﬁ’ &t ﬁﬁé"l’@f EellsRENn D@‘ &HQE& ﬁfédia"boﬁta\iﬂﬁ{QXlﬁﬁVQ) M th

In the presenceo alone or In
(BioWhittakerdt 296 hum38 seiutrhelblmi (faayexs, aanaysgo Uhe GM<USE (InvgnuneX) Cell

suspIBs Ho T cifon, et et InenaRnE Y ki g gl

r i U i@a tidnt 400 40&ion of
ncub R)I"'l) Agﬁ%&lgolrzlkkﬁl;@%%ﬁ%%% pe%ﬁt er h artv esdtgle 1ﬁg:@an d 1oRo

inactivaet i BEG {OezanontTekeik nd SO0 Uil dF sy (i ard IDSystamg) were added to

o) St TS e Sel 8 LD PO LG ZE N e
harveété}i%ﬁﬂ%ﬁaﬁaeﬁ%da 184%‘%&3 %@fe@):ac‘-‘tétpmtﬁ MR Rn ¥ dcbrdPantibodies

from 2 through day 8. After eight days
Spe(nﬁf: fauChute (D, IDDel@J CDb#,(&380r 128 th and €3183d Meanlger expression on

. analyzed speci fi XP

i DA e e e SRy B BT B BRRA s

with ﬁggﬁﬁ "n%ho(:ﬁnﬁf‘ﬁltﬂﬁbhie;@ QekitR! oy theasole@iey AkieRdtdeiton using flow
herence to plastic require

cytometry. In addition, the cells were stained with propidium iodide. Label was detected by

flow cytometry. Greater than 80% of the cells recovered were of the monocyte lineage, that

is CD11c expressing and were “live” DCs (propidium iodide’, not shown). Significantly cells

differentiated in the absence of IL4 express the typical DC markers, i.e., a decreased CD14
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5 1L-4 to generate an influenza (ML-A4) specific
response. (Figure 7A). However DCs generated from

whead/ o1 i sol at ed nonocytes (non-activated) aPET/IBEN4/006119
efficient at initiating a secondary CD8 T cell

] iyn :
cxpreg S5 AR SIS CDTa SPAE CHAD, KRG, CHSHOR B, (oo 84 and
8B). Buelgrbend fieorescpneswanmemiiredalsingssotipeeontmit ketitodiogping atere IgG,

.. of dendritic_cell wer e assayed .in non-gctivated
with {he s¥espiies of kil 4hwhesdasisetype epriEP! Wstaﬁﬁééﬁﬁnﬂ OCfM- ow
filtration and cultured in the_presence of Gw CSF
al one. Dendritic cells cuftamme’i n G\t CSF al one
denonstrated the expression of cell surface markers
t \[PORH I Tn dfis erarople g BCketerndi@ishatBaomiclyies that ywepy expesadie plastic

s e 5 i SN DS ockea

the add¥iSh O LEIBSISNE 8581 18 uIlEh sefunfalbaAl @IAS), nmonocytes
In a device having a filter with a pore size of 5.5

i [0085H . MFhecytes il x i inal) ivsre plated putiysue sulduradloslestio dscoya 80

o B 8 SRBM ] LA B P

AfterdBO I hbir iBc@kibn Bf BT T, S04 SISNEHEs A8 e@ddde fid dultatd thuf ®ek initially
at a concentration of 1 x 106 cells/m in DC cul tur

e
platedrisdtha abssneaphilB 4. saadhofioculigepyereaneaiedioyrirght apgg°C. The

L T

with fiehédit@sktivatio®bweayBedsired. GHe COkind onbdmniatibhid @@/ml) are shown in
i ncubator. At the conclusion of the culture period,

Tablarhbelpdt i on agents (1:400 dilution of inactivated BCG
(Organon- Tekni ka) and QO {/nml IFN-y (R and D Systemns)

were added to the culltsaures. The maturati on event was

al | oned.t,o proceed fory,.4 urs. tir i ng DCs were 25

harves?%&gﬁa char act éﬁ?;@%’ Theg\%éﬁé were reacted

wi th | abel ed nonocl onal antibodies specific for

CDllc, IeftRukie®40, CD547,192D80, CD8BLO and CD83. Marker

expression on "live" cells were anal yzed by use of

forward-scatter (FS) and_ side-scatter (SS) gating and

with | dBErledkindnocl onal &t bodi es?@hecific for the

nol ecul es and detection using flow cytonetry. In

addi t i ofpt cell's were gt ai ned wity propidium

i odi de. Lat@gﬁla\/\as det ect e% by 30 fl od\7v cytonetry.

G r .809% of . 1.

oA DS ke 5 BE B 5 sope o
the clalhaeeinvEXBont pOfir ratiants ofthed énventiors witlbekadily apparent to those of

Significantly cells differentiated in, the ?bsence of
ordinpryssketk gy the gritand engammpagtedy theprended clams. All gellicsfiersy patents,

e R AR P SRR OB IR e

CD83 (Figure 8A and 8B). Background fl uorescence was
nmeasured using isotype control antibodies and were
lgd, wth the exception of CDl14, where the isotype
control was an | g&b anti body.
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Exanple 7 5 [0086] In this exanple it was determ ned
t hat nonocytes that were exposed to plastic surfaces
W@ 2008/076681 t i ssue cul ture flask) becane acti vatBd/US2004/006119
unl ess tight interaction was bl ocked by the addition
of a Dbl ocking agent, |ike human serum al bum n (HAS).
WHADIBCLAWRIxIR:es (1x106/mM ) were plated in tissue
culture flasks in Iscove's nodification of Dul becco's
Media (JMDM), with or without. 3% (W V A,...for 1 .
our - 0" A itk B Attareating ohby e B9t 8 rsgprsors into
. adge .culture that was initially
lmm%@gtdgg&?% the’dcz;b.tngzeﬂnsggg' of HSA, and both cultures were
i ncubat ed overnight at 37C. The_  supernatants were o
t hen ham)peatiding azst popwletien efmurigingduen-agitvetedmeenachide dendritic
e t¥£i cally associated wth nonocyte activation
COL P EReasur ed. The cyt oki ne concentrations (ng/m) are
shown in Table 1 below 15 Table 1 Cytokine No HSA 3%
HSA | r)ebheukngithd nén-b8@vatdddendeitie bl proctrsbrs ib 2 cBlre vessel
. TNF-al pha_44 <5 20 _[0088] The previ ous exanpl es are
with pdendriisretl sultregsediasupplimentest With granglocylerfaacepiage gplony

. i ' ' 1 jants of the
Stlmuﬁﬁglgﬁ%?gﬂ@q\}}mé ??{S%gaeé %@gllt ngJ pegér}fé%st' to those of
ordinary skill in the art and enconpassed by the
appended] cl almsmethbd apuobding & ¢lains |, whdreinttbe mopatictdendritic cell
appl i cati ons an(g ot her references cited herein are
PrecUuisI R B HORESHEYF%t ed by reference. 27 WD 2004/ 076651
PCT/ US2004/ 006119 WHAT IS CLAIMED IS : 1. A nethod

for differentjahbiigd H@Jb?&iﬁ% k& c1aRR I WhérBinGRbiVation of the monocytic
precursors into immture dendritic cells, conprising:
dendalic pelbpriecinser wlls i preyampad byt inbibitingrthe adliagipn of the precursor cells to
n-activated nonocytic dendritic 5 cell precursors;
the C‘gl}q”%gﬁﬁsﬁlcti ng the non-activated dendritic cell
precursors in a culture vessel wth a dendritic cell

cul t ur &4 medi BhSmpbe aEdtirdidg 06 £1aing B aRhidrekthe adiesionTalge
colony stinulating factor in the absence of

mon@dﬁi\jﬁmﬂdiﬁic celtpstauros celis is Thdbitpdiysenireing Hicrrglls with adepritic
3 A : g
et AU R TR SR SRR bl S0 B B R0

wherein activation of the nonocytic
5. The method according to claim 4, wherein the animal or human protein

is an albumin, serum, plasma, gelatin, or poly-amino acid.

6. The method according to claim 1, wherein the activation of the
monocytic dendritic precursor cell is inhibited by contacting the cells with a dendritic cell

culture media comprising a metal chelator.

7. The method according to claim 6, wherein the metal chelator

comprising EDTA, or EGTA.

8. The method according to claim 3, wherein the adhesion of the
monocytic dendritic cell precursor to the culture vessel is inhibited by contacting the cells

with a low cellular avidity culture vessel.
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dendritic cell precursor cells is prevented by

i nhibiting the adhesion of the precursor cells to the
wetoresvessel . 4. The net hod according to clBETUS2004/006119

wherei n the adhesion of the 15 nonocytic dendritic

cell precursor cells is inhibited by contacting the

cel I s wlt h aThenuithodiagcording to claim; wvherein thelowrellilat addity

' centration .of ans na human protein. 5.
Culu%gésrg}gtcﬁg"gmg%sc%@?ﬁrﬂ@yl%e’ ?I%gp?n’ﬁ?f IP%&E ein the animl or
human protein is an albumn, serum plasm, gelatin,

or pol yi@m n¥hesdethodGieckimighBthad sa6mers g stefl;al
1, wherein the activation c%f the 20 rmr?ocyt ipc&eﬁ@h{ﬁlnan serum

albugghdritic precursor cell is inhibited by contacting
the cells with a dendritic cell culture nedia

conprising a r. . The t ho ccordin ..

to clai mp6, g\ﬁ%frng{hr? atr}’g%&zr@tgat\? Z%Hg:ga}”g%elrt@ﬁ%f‘}n@flﬁﬁmgi albumin is
preseBDAYY camcertitalidn of at Tehst 1198t hod according to claim 3,

wherei n the adhesion of the 25 nonocytic dendritic

cell pregurs to.the culture vessel is inhibited by )
cont act f% gt ﬂée ’E’QThPE acqgrding o plgimn d &4 Wherain the hwpay serum albumin

is pregbihtiadh @oN@PESlon S8.pNER 2004/ H486R0,PCT/ US2004/ 006119
9. The nmethod according to claim3, wherein the | ow

cellular avidity culture vessel conprises
pol ypr ob¥| enBhe Methbdagcondin@rTelain 0, whtreinnthé Haddiritic cell culture

. LN o claim5, wherein the protein is hunman
med@éﬁ%%ng&a“gbu?ﬁIﬁéglgmll. The nethod according to claim 3,
wherein the human serumalbumn is present at a

concentr4at i drheahetibd h&dsding tdlaikd 1, WhgeBhE Qéilngcg)lulation

according to claim 11, wherein the human seru bum n
comprisespezpapial blood, zlsplsapheresis ptavluet, anbpharests protloctabed bldod,
leed®] ' to claim1, wherein the
P eelge%%lﬁltn?;?&g@ﬁ&ggf ?%?egr{lgljig‘g'nedi umis a serumfree
medi um 14. The nethod according to claim1l, wherein

the cellsS. popitieahéthod awording fedainel4, iRkéh k) @0hopalation has
b | eukapheresi s product, an apheresis product, cord
e HYBBESTVEDI een, | ynph node, thynus, or bone narrow.

15. The nmethod according to claim14, wherein the cell

popul atligon hag mdBodP£RBrddhy Mlﬁﬁ‘f;fi,c e cittPhe Jﬂﬁr({"v:ésgﬁd

according to claim4, whereint ure vesse
comprises, polystyrene, glass coated polystyrene, styrene or glass.

17. The method according to claim 14, wherein the dendritic cell

precursors are further enriched by tangential flow filtration.

18.  The method according to claim 17, wherein the filter has a pore size of
5.5 micron, the recirculation (input) rate was about 1400 ml/min, the filtration rate was about

17 ml/min, and the filtration time was about 90 min.

19. The method according to claim 1, further comprising contacting the
differentiated dendritic cell precursors with an antigen of interest for a time period sufficient

for antigen uptake.
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conprises, polystyrene, glass coated polystyrene,
styrene or glass. 17. The nethod according to claim
wdadgo4nhesei n t he dendritic cell precursors areCt/us100€006119
enriched by tangential flow filtration. 20 18. The
met hod according to claim 17, wherein the filter has a
pore sihge OfThePdbhdu kording toeclaimci, Curtleet compfising vontacting the
___rate was about 1400 m/nin, the fi Iﬁlirati on rate was
differepsistad dengriine poHl Precurpers M & F9ndrbe CEh MRS Ehout 90
mn. 19. The nmethod according to claim1, further
compri $hnd aABtARLdd Wbcbitfing @ AR RNWRIRMHERRAR ¢ Gell
cell precursors wth an an%l gen of ‘interest for a tine
maturpen ogkns chrfiprises ixt Bactifusf Galmetie-Gyerin (BE&R glipopolyagcharide (LPS),
2004/ 076651 PCT/ US2004/ 006119 20. The met hod
TNFog Stfeiferon gamsnadiEN s anconbipgtings hegendr i si ng cont acti ng
the differentiated dendritic cell precursors with a
dendl‘i i c C i 1 1 1. I ion a entisa
accord?%g t?h%mgﬁﬁﬁg%%bﬁﬁgfgﬁﬂ&?héhgﬁ%ﬁ??F?EﬂﬁgF?l s
combiration af BOG aglNyconpri ses is Bacillus Cal nette-Guerin

(BCG, |ipopolysaccharide (LPS), 5 TNFcx, Interferon
ganma (| FNy)

or copbi nat.i ops .t.hereof,. 22.. The netho
accor dixlg t o h@l‘%‘?tﬁ?‘g%,cc’%ﬁ%g |°f]|a%£§’ r%ﬁeﬁerl%meoaﬁﬁga%}ns{ja tlﬁgnor
specific aftIER! DRI R AsRlciaBdanBideh, lahiraY ant?ebn, 8 Badi@id @fttigen, tumor cells, a
according to claim 19, wherein the antigen is_a tunor,
nuclegypeetd éricodmgtthganigea isolatet framsdsmer eell, baetegalrells, ropqmfpinant cells

antigen,.a bacteriagl antigen, tunor. cel] -
expreies € SRRk LRt G, DG PER LSS Hieagm Pinghityproduced
antigdr! AQep @ dntigBRAGr ah lidllaté®hdtfgenr econbi nant cel | s
expressing an antigen, a cell lysate, a nmenbrane
preparation, a reconbinantlﬁtpnoduced antigen, a

pept i dé4ant i Fermetbpd ageordipg i dann HiBERT ComPIFRg
nyopg?e%%%ﬁgrgéf;%d&eﬂ&it@ceﬁl}ga' m 10, further conprising

rvation o e dendritic cells. 30
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