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WD 20041072262 PCT/ US2004/ 003974 CULTURED CD14+ANTI GEN
_ PRESENTI NG CELLS BACKGROUND OF THE | NVENTI ON
wo doenainiski ¢ cells (DCs) play a pivotal rol e iprrusIo®es974
systemregulation. In addition to an inportant role
in innate inmmunity, DCs provide a quantitative and
qualitative 5 framework for T cell-nediated adaptive
i mmune responses. (See, for exanple, Ml Il nmn and

ol 1GEHTURED) W&@@ﬁ%ﬁ%ﬁwﬁ%‘éﬁ% oy

effective atp % rveRgipgesent ati on, abl e
to take up a diverse array of anti gens and present

themto T cell|s as peptides bound to both VHC cl as]% I
and MPendritic selis REs)rivERiveel rolop fpmpne spren srenipfion

add:hoﬂ &hﬁ{ un%bﬂd?ﬁi’oﬁe &Qﬁﬂenaﬁamw YS! pbiide a @Aaﬂhtahﬁe&inﬂ qaslitiibee

nol ecul es and c tO |ne§) necessary

&ameworiaﬁ:c i cebrmedig iX¢ Jrgpunsirespopsss.| (564 £?fé§@g&&4?%ﬂﬂ and

Stemmtxﬁgfcgﬂfi 06h5£84 {Zﬁﬁl)cﬁ&ha%&hﬁiﬁc&ﬂlﬁm&ngeﬂ ﬁﬁsﬁmsze ésom))
'ative to other” antigen presenting_cells AP

DCs ar@@m&ﬂ“ectwe pleenfgraymocessing andipraentafipanis e kg “Réldlwe‘&? atray
of anti 5y r&;eﬁﬁh&l,n?to PLQ as RApRidestRBhd Rl bolt AIIAURsS T 3hdHC

res onses by driving the dlfferentlatlon of _nai ve
class mrn@etmleg , Fsqrovide otheraigwals (gpnerally wrelying. &%, il surface

molecu-l[ | ind BiddS &L,Esfs Er? f@ﬂEé Bl16Gioaehd mbduldiMDe TGS sBRE e ikt

enerate at pronote t he i mune response

for an tfﬁnchvw rnﬁdy@do@mugerﬁemee Relgfiede etber antigeugyrgsentingcells
(APCsY, %rféﬁ?}@ pY Qttsﬁﬁmﬁmﬁgh&% astd zls'i‘x?eﬂm?ﬁ'@ cgﬂse 'A]&@DCS

y, certarn are believed

contmk:thpall!ﬂﬂléf iy qeﬂmorﬁgs by dmmg the fliffopmtiaion ot eevffl“ s«ﬂ%sllgte ns.
d13tmc£ :.]:1 a8 kf%ctc]rgfe £8168%nd 20 drentfARBTEIHY e‘f‘ﬁds}’DC%‘ot only

unctions are | nportant not onl y

gencraieé%pels slnteromete therifsatie mmembm thew plso camenea@te regulagpry T
cells nlat 5@%%34 Il%”@i&%ﬁﬁﬁ%%é{‘?uﬁ&)a@ﬁiﬂlﬁ%ﬁm DCs
t1on. e diverse functions DCs

are behee'gbtodxeucmb&@é mﬂ@mﬂa%aﬂ tolegspnce ﬁfeselfoﬁnmng | El;m 6’#”[3@6 250-61
(2001)? u@&ﬁﬁcﬁlﬁ % ARd pld RERGERncdL Exleﬂllnﬁor%pﬁcﬁb ly%r rEsaRS kSt -

upra Fi rst can assified as
infectiesistang funiarsriyet arealen lilrehit mﬂantm atftemeﬁnéh and fangplant rejection.

phenogmpu&@xlswmmgmegﬁﬁﬁeﬁer@gﬂmﬁ% RndESaftioalies)

are a t at endocytosis and express relatiyvely | ow

diversineoidD@ subbets endHlinsescs \Multiplssdts cafrm:q apishfgee Liv, supra). Firs,
DCs cz}i%&&lﬁhﬁée e U E S E S hiud, R0 LPEhotypRally

re ore, can ta e u antl en but generally do
distinchgtttep r lemanture DCs élﬂtDQﬁi) emaﬂwttﬁbeﬂﬁ‘)@é?ﬂlssand exgsess felativelidPws

levels gf's?]gtg&mm C Oc‘é%%’ Phad 1 Qﬂcost%n%@w Irlﬂﬁ&ﬂése{‘é 08pRh add\EDREGS

nic or a tO era eni e
ImDCH, tecforencantake g ahtigen bat @p@@ﬁﬁd@@tm@g@ ﬁtqfﬁﬁgenﬂy to T cells.

mocen ey B oy S o, SR s B i et

form, inﬂllcseple;da leatgenin DOsomeip the pmuns sygén by RsRiane: femlsenﬁ to

T cells® QhS sobp: iS5 P B el 16941 2 18(2000)). o this regard, it is

believed that imDCs may promote naive CD4" and CD8" T cells to differentiate into IL-10
producing T regulatory/suppressor cells. (Jorleit et al., J. Exp. Med. 192:1213-1222 (2000)_;
Dhopadkar ez al., J. Exp. Med. 193:233-238 (2001)).
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30 producing T regul atory/suppressor cells. (Jonuleit
et al., J. Exp. Med. 192:1213-1222 (2000); Dhopadkar
WO 2ed4/0a2262 J. Exp. Med. 193:233-238 (2001)). PCHDS2004/003974
2004/ 072262 PCT/ US2004/ 003974 |1 nDCs are believed to
be continuously produced from hematopoietic stemcells
in the bone narrow CD34+ common nyel oi d progenitors

i 11 SPERE Y B b R Sh R B o BBl 0

cells mﬂmﬂ»ohamm CD| cmmmmmépmlgwl@rﬁ(ﬂé@érﬁﬂmﬂbﬁ‘?m@34+

sem ol g il Bl o ?‘PE%T‘AEX}]JIJ EReR CHEIRERINE. )

which s@ﬂs@@?e)lbly dﬂatenhuem Ch11¢fODda* amg:rmﬂ ¢ QUi ol epegtively.

s Pl Ry LR S M e e

migratehmts me;kn]tapldaame fEbdcmhe Estgettiond caumfmle niitg CRlapmDCs t o
166: 2961- 2969

migrate i S sin AR St s GEoe et il 1P pres o

et al., JOwinfu2io B D66:2961 2069 (28D 1) Thel dngerdansfeolls @ndantprisitial 1mDCs also
aupty RS0 o s O b s AR S i

cells, argabie @(S’gkdi @:letge Qfnduas df a:wmgehmjethb :nttanﬂm?a rqoqstens laillgrpmduce -

ontri ILvat,l gh a
10, posiyginp e oyl s e Tt ouptrt hs p8ncg of

CiMOaﬁ&ﬂL@)aJEQ@h@w ng in vivo |nnunogen|c chal | enge, e g.
by m oblal i pfection or

| apt at.
o P AR R DRRRIS SHRIGRES R O BFTeae pfbg-on or

transplantiiuA G@EITs tmdckio fapidrmbtigdibdependegt IﬁXﬁSraﬁmnﬁbl ngdunegamc
ocytiCc actjvity, ingcre sur ace ressi.on an
forms. SRt 1 byt haneis 585 SirlE S RN o
stabilitEHE R Es 1$@ﬁbﬁbﬂlmpﬁefcbam§né@sgawﬁmmg mmato('_secyg:zlqn&s
-1, -6, 11-12 | and .l L-.23 an U
(o U hbis BT -0f G0 b a8 Rl U R prsiian At A
costimiIBOG GRS rideBies (LFADAIERDB4, CD8E, and msmme Mltmi'ed)Cs
ture nDCs). ar ant .
(OS] G 5 9 R R e Prraelv T R Ch e e PR b e
at preseﬂ&n@énﬁgéﬁaﬁgﬁlm&&_ﬁﬁgE‘icgmmtahﬁﬂieﬁhnangs@n@thﬁJer mDCs
) man  an ei_nman
can indif Ia.fmﬂaf’gﬁtﬂf ﬁ@&%ﬁ%’ﬁﬁﬁﬁéﬂuﬁrﬁsﬁ?e‘l@g on
m@qmé@@mmﬁﬂwdmg@ﬂamFﬁain depending on the type of
mat uratil on si I unct i
di ver ?éh n%?@g@% ﬁ#dﬁ%wﬁaﬁﬁgygs ggsé%ﬁggg?@%mﬁﬁgﬁ“ul
their isdlRioRl EtactefizatidnSdnd vsé Bl ifinhu@bmodiiationchatl m(z;a;ta and ex am.z .
In |nnuno an, vi.vo, and .ex Vvi,vo
s, o2, Do RARTRO A b 00 R 2
Immun&k&743 3?8364 996); NDeddaini6 el lﬁﬂ'ﬁdﬂlﬁbns habébaen ddolueed, for example,
43: 158-64 (1996 ndrltlc ce]hlpqﬁulatt ns.have
ttgg)@ﬁiep%rgq égrecwéqns om peripheral blood w1 various
dlfferenhahon and maturation factors. {(See generally, e.g., US, Patent 6,274,378).
Typically, imDCs can be obtained by culturing dendritic precursor cells in, e.g., GM-CSF and
TL-4. (See for example Mellman and Steinman, Cell 106:255-58 (2001); Lanzavecchia and
Sallustro, Cell 106:263-266 (2001)). Also, maturation of imDCs into mDCs can be triggered
by products of microbial or viral pathogens, e.g., LPS, or by proinflammatory cytokines, e.g.,
TNF-a.. (Mellman and Steinman, supra): )




by culturing dendritic cell precursors, obtained from
peri pheral blood, wth various differentiation and _ _
mat uration factors. (See generally, e.g., US. Patent
6,274,378). Typically, inDCs can be obtained by

culturing dendritic precursor cells in, e.g., G\ CSF

and 30 IL-4. (See for exanple Mel |l man and Stei nman,

Cel | -106: 255-58 {2001); Lanzavecchia and Sallustro,

CeI I 102 Bl OQ RPOlBigns havetwen dRiattaizedbasef on, floEsample,

d,-.b f bi al
VI r ogengﬁmhgag%e{%ghe%wlﬁvqﬁ Sﬁgla'éﬁfﬁsteﬂcr R Aptizen. In
this rftgyxdowwxeep 14; ag LPS rébbiffornis a(:idehﬁtl;&&pﬁa@&bdﬁh&l I&Baphpulaﬂon of

fe | h
penp ara erlnz ﬂé’&%%‘%mg i hg&%ﬁ?”g\é%c

mwmmlm@mlmgmm&m eslaaengﬂﬁgﬁ Cb$4 &iiﬁbd’smﬂ.b(ﬁeb, %! |
el M A RIS é%%g‘be%%awand ;se >
Lanzdvacrcg:a, .pﬁmlm 0T9: umsv-mmaph@;rﬂonﬁb @&k, UDRRRYHE B51:65300

oo, (R S B SRSt I APROSHA sk o i

cmmmmmss ofuarkeFocthe BC i em t%b&sgge%g@%eﬂfemﬁl WhnlREi

TGP B3 Pl T ASS 2828 87 (L0
Lon S Ol (1995 AR frégm%% 585d, Cp14-

| muno

Thomas t. a
m@‘“ﬁ%‘i@s%—ﬁé % &lff"h%‘”d 0 aemwma@ﬂwéwﬂwémd

DCs, lase ﬁot%ﬂ&i@pprécﬁfedhbﬁha@@m@hﬁmymeu ubciBSmnRinShoodulati
St ei nman, Ares. .Rev. 10 | nmunoL 9:271-296 (1991) U S.

der’fB ent 5,994, 126; Czerni eckd et at, supra; Sallusto
and.  HeBilZQHHRGHRIR furttifisd DY QiREds SMBE AaulthASRAdE dendritic

| na 993b)). Asa result, CDl4- expressing
ool sty 3 e P ool AR AP o8 S bgeI AR s smgovide
.Parﬁﬁlﬁﬁtcb@ﬂﬂoﬂmg&(@ﬁﬁﬂsﬁ&ﬁcﬂuth sy : NBYGe dre R881ed in
ed, nar._have nethods for eir use in
the aﬁ%%ﬁ‘&ﬂ%& elatsd RE spbast popplatioppebibitingyrpiie £04 & vivee
immubmoailsOny dapatiliRs of DCs depends on the nultiplicity
of dendritic cell subsets and |ineages, the

| icgﬁnfoir Eivf?te'ﬂ‘%??%k’ﬂﬁ%%ﬁg Pof mVBBRION  ons for
the art o o BE et Bivent %’g%l_lgg%%"gﬂ é‘?*sblsﬁ‘b%‘gﬁmﬁgﬂﬁom;

. énnched tfobamugeg prasenting calisl egpr @&ﬂg{c&n@_ﬂ %ﬁ%".ﬁ%ﬁ“ﬁ %heo:ﬁlggen ;

S I|t|es 20 BRI EF SUMVA
‘ 'Pfeseﬂi@g &ENs PP F‘P@"%‘é‘éléﬂt |nvent| on, there is provided an
| Bodnained i ch roanti g
_ resent i n F I's expr e33| ngn’é%}&?p“i‘gd?f’?f E%BP"S%%‘F@PH‘E’E&
.. an isolated mplglagum;f CD1lct, CD14+ dendritic cells and a prostate-specific membrane.

| } antlgen (PSMA).




presenting cells are dendritic cell's. In another
aspect of the present invention, there is provided a
conmposition conprising. 25 an isolated popul ati on of
CDl |l c+, CD14+ dendritic cells and a prostate-specific
menbrane antigen (PSMA). 30 .3 91lisclosed hereinis a
substantially isolated popul ation of antigen

- presenting cells conprising as a conponent of the cel

! populatlon a group r en .presenting-cells -
expr essi ng the cel I—&—f%ﬂ?si‘eﬂ BIGR Ay ér%‘g mgl?aedcmmmn of

L amlg'fh pre@éitingtcells (ﬁ&pi:iérhg d@ﬁ dbiaboifent 61 thé cARpb plﬁﬁuox% ?1 group of antigen

tiall . I n one enbodi nent_ of
RS A LA CE St oot ot GPERolthe CDILC,

Cowmﬂﬂﬁct é&ns@amm@cﬁmﬁiﬁ%hhcmpul ation, substantially
: enriched for either immature or mature dendritie

ot ur o TR BHRRIAEL bl i B e demsnto -

' populatinprinaerises pc@mpﬂammﬂstﬁmauﬁeﬁlm EhRite R hBhurdlr tdiGre
:dﬂﬂﬁ#@ L?gnwggwggp_Ah Ji-predeterm ned antigen can be .
’ ype IR, P BptgEe dendnticosH pepulations can

mmmpmmrbqamm anﬁgeﬁ Bth &m&ﬁt%ﬁ@%&&%ﬁ“&%

e
i
i
|
|
!

but limted to, a _tunor-specii
prede%én?zmgg ﬁxitl %tha,{: SEIRIISES géﬁqpesd:hatm m«eg@éby
dendritidueiis. €Ttiead azﬁg&lswxncwe,%uﬂr&ﬁbt @aitéc%”aﬁﬂﬂ i re
The anﬁ%ﬂn can. be pro vided to the dehdritl I

tunors3sSorated e 23 ayiprstigens a bacterial putiges, or w@hanﬁngqunhe Jiks,

The apti@a62bd ROvidad B 930.9]50% n
subst ant |1§PI y puﬁéfeg%ﬁ%cr%g gtl on, 1Pl éeﬂ,alysate,

‘ reconbi nantly expressed protein or portlon t hereof, a
peptide, or expressed on the surface of a reconbinant-
cell, a liposone, or any other neans. In a particular
enbodi ment the substantially isolated CDl1lc , CD
l4+dendritic 5 cell population further conppses a
tunor antigen associated with prostate cancer.
Specifically, the tunor-associated antigen is prostate
speci fic antigen (PSA), prostate specific nmenbrane
antigen (PSMA), or prostatic acid phosphatase (PAP),
and the like. In'yet another enbodi nment of the
present invention the isolated CDllc+, CDl4+dendritic
cell population further conprises at |east one
cytokine. In particular, the 10 cytokine is a
proi nflammatory or a anti-inflammatory cyt oki ne.
Specifically, the proinflammtory cytoki ne can be
tunmor necrosis factor a (TNFa), interleukin 13 (11,
13), or -

D\ IO
m i
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CD40 ligand (CD40L, also referred to as gp39). The

anti-inflanmatory cytol dne can be interleukin 10 (RA

0), tunmor growh factor-13 (TG--13), or prostaglandin

E2 (PGE2). Another enbodi nent of the present invention

conprises an isolated 15 popul ation of CDlle , CDl4+

dendritic cells and further conprising apopul ati on of
mamirand pseparafipp) apddtiafly pitifedysppirationpnsubbtaiftiatig phsfiamegaeation, as

ek L.an. C I S0 cel |. uch a

= SERE Ry B BBt R URlioR Bl Rt o ir i s
of gapraindinapicelif a kposemne or amt dtherinxabat ed- T cells. The T

cell s can be either autol ogous, syngeneic or

al | ogenej : Lt sl rd-aj n+ + .o

cbod: o sb S cAEARELH e SE Ll Rl COLR, 014" denitic
cel) ppnplation derthes porhipisst isman tritigoh wsspGlated with IpexitafcaranéePd + T

: .1 n-sti . pent aof

SRRy, B8 b ol il site BRI S BERE A o
specéftrpembmer antigts FSMANdonopstrtBtdctiphosph@Bie (PAPY, anChibdike.

dendritic cells and further conprising a popul ation

of nat urglyeki et We +
c [ﬁgpul at i%nyeg%dokll% crﬁel I's &ggﬁ&gg&g{ﬁg@ E%%olﬂ ﬂa}?lgglﬁtegfc Dile’,

| fendeBerpath popwigtiondurthir|comprises it laast bug cytakind. iImiptticulorp the

, 1§ ' . fr I or
N A R A RS A S
projpdlanppsaiory cptghing canchettoot g sis Syatgren@NFay inted dubieliailic 13), oc
I fqd ol n : herge | '
O e (T ARt Rros s B T B ARtk O e
interleukigrh0 {H+1 Petirchor giowtictios 5 @6 B), o pystaglibidin By (RGH).
popul ati on of dendritic cell precursors,
di fferenthqhd@ f f - ' ure
dendritic cerélrl ?Fsdgﬁ'éﬂé’gg%&? %(E:I?tllhn‘ggntg %%mr%%ui a?n?(%(ﬁ of CD
poppdation of €B110] s CHEA dlepduitic qells angt Aurthen comprisingrmpepudation of T cells.

| TypBdlY! fhe pdRNSHonidrT o daf be é?)l' &Iﬁbﬁhﬂﬁ on &g}g]ﬁﬁe‘:ﬁxp T Q88 QudiPas

rovided a nethod for nodulating an esporise
sat srllnoeniation enaighesifor T evils, exonpapintatiogof sbstantiallyigokted T -
15 S Phéri @EIRAR | v & |
. g_el I's; cont a?:”t3 %&%@B%‘%Qé% g e%ooﬁlﬁe%%ﬁ togﬁlgg%dﬁﬁﬁl,ls'h
embpdingaisii ithe Reeseetl inventipr the T eHe tepndation vetbeambstardially
enrRRG P i i ed popul ation of CD1 |c+,
CD14+ dg%g?io%l%é&%g?%?o%ﬁ%'h Tcells to nmodulate the T

cell response to the predeterm ned antigen. In one
enbodi méstilbgnothepembagiment efthapraseretdnveniéon Eonpasiions ae

pro¥i8®] @nlptBing an RABMEHbARIGR] of G991 1€ Gn@ﬁﬁ@ﬂgg%%# futher

cell's conprising obtaining a popudlation o

" comprising a population of natural killer (NK) ceﬁs. typically, the population of NK cells

can be-any population of cells comprising NK cells, such as but not limited to PBMCs, a cell
population enriched fro NK cells, or a population of substantially isolated NK cells. The NK.
cells can be autologous, syngeneic or allogeneic to the dendritic cells.

In another aspect, there is provided a method for isolating a population of

CD11ct, CD147 dendritic cells, comprising: obtaining a population of dendritic cell

precursors, differentiating the precursors into immature or mature dendritic cells, and

selecting the population of CD11c*, CD147 dendritic cells from the immature or mature

. dendritic cells.



cell precursors, differentiating the precursors into
immature or mature dendritic cells, and isolating the
popul ati on of CD11 c+, CD14} dendritic cells. The
dendritic cell precursors can be obtained by
contacting a popul ation of |eukocytes with a.nonocytic

dendritic r.4 el | -adhering,.s trate. ..
SubstrategﬂﬁgggﬁﬁﬁFﬁeﬁﬁ%HS g@@ﬁ ?ﬁVgWﬁﬁg P%@Fﬂﬁ%?iTCdl
refpuins@toen pretietbintihedshtigen, cophBen A 0Ytatlias sn BOMEIIGSpulation of

| astic, styrene, or polystyrene, and the like. In
Clphleh, €147, denfetic sallsstanddoting timpisoleed pybaksoof€Dedct, CD14™
l.ystyrene or styrene nicrocarrier beads.. L
Aot EREI G £ B bPraeiia: Sy end.Cistine dotiselaiepigopuation of
H . [ | | it h at
CPELET TR IR AL S8 B0 {fyE e T ot o o the
pragfeserninglydrgigemcr ophage col ony stinul ating factor
(GWCSF), interleukin-4 (IL -4), GWCSF and |L-4,
interleukin 13 (1L-13), or interleukin 15 (11, 15),
and the [like, Jn.addition to.contacting th ndritic
precurs a2 rf'%"%‘ﬁ“ﬁ mgath% )’ﬂvg%oﬁ]erfm%?dtgsaﬁgo r%‘g%’d prisolping a
population &€ GD tc" pED I tdendritie cellsf doppeising abtainngafpophlhton@Piéddritic
endritic.cells. 10 In yet .anather enbodi nent. of the
col SRR ARt Ring i et B oS 61 S PG dsbe £els and
| isoraah%ﬂaé@qdn_ itoh f CBII &, Cl?lquﬁileﬁ&&lcd:bﬂsf eﬁerdghcﬁtéic_rda_l fnlaeurlsolrs can
endrjtic precursor. ce roi ture dendritic cells
be (e s ama o o ey R BB e R ispdiic recursor
antigen can conprise any antigen that can be
presented by an antigen presenting cell. In a
particul ar enbodi nent of the present invention the
antigen is associated with prostate cancer, and can 15
i ncl ude PSMA, PSA, or PAP, and the |ike. CD1lc+,
CDl4+dendritic cells' -disclosed herein can be
selected froma cell population conprising inmmature
and mature dendritic cells. In one enbodi nent, the
CD14+cel |l s are selected by adm xi ng the popul ati on of:
dendritic cell precursors with a CD14 specific probe
under conditions conducive to the formation of a
conplex with dendritic 20 precursor cells expressing
CD14, detecting the cells expressing CD14 conpl exed
with the CDl14-specific probe, and selecting the
CDllc, CDi4+dendritic cells. The CD14 specific probe
can bean anti body specific for CD14, partfcularly a
nmonocl onal anti body. The antibody specific for CD14
can be coupled to a solid substrate, such as a
mcroliter plate, a colum chromatography nedia, or a
magneti c bead, and the It Subsequent to selecting the
25 CDI lc , CDl4+dendritic cell precursors, the cells
can be cultured under conditions conducive to the
maturation of the dendritic cell precursors.
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In still another enbodi ment of the present invention a
method for nodulating a T cell response to a
predeterm ned antigen is provided. The net hod

conpri ses obtaining an isol ated popul ation of CDllc ,
CD 14" dendritic cells (typically i'mmature dendritic
cells or 30 dendritic cell precursors) contacting the
i sol ated popul ation of CDI |c}, CDl4+dendritic cells

ccl1~adli¢hgaul13ﬁﬁd.e&&:@m&aﬁe@nﬁ tBepredefll infentibiclR@d, b@hre not limited
suff i ent e dendriti c cells % 0céss the 5
‘iqé?%‘ TS SBTHRE A RelPEBRG AR &ﬁﬁ[s Prgiulgs, the

.mbshﬁ&ldo&pﬂ@ﬁﬁtabﬁdoﬂ@@ﬂ&ymﬂbr%ﬂ#m@%ﬁ&b@ﬁe@beﬁg' I's

presenting processed antigen with a population of T

[ 1 J.cell to th
o edot DR of g Ui recupor BHE S aeoipdfishen oy
contadtinlglilc @Maﬂlﬁsﬁdﬁ%ﬂtokfnbomhékﬁﬂqmﬁd@h% Berbhaee

cotont i R LB, gl gl ) i . i 1

(11,1an drdgrerdéukint 15 (Hhﬁs');:lﬁﬁldﬁek ike? Itﬁeadlﬁonaw dcgﬁﬁﬂn%&e Gentrmet ed
r I | odil nent.s
procuisfh el 1t P byiGRing, e o e e anelsRa i SO B Gecgpiiation of

.&ecmuﬁﬁﬁmﬁi&eeﬂfslc tunor-associ ated, bacterial or viral

antigen. Moire specifically, the 'turmr- associ at ed

oort | dyERaRE ARARE! e b nbnn ke e ARG for Bfaing
CD1 1@*; cﬁpra*t@ramcﬁglmgn@nfaehmwm@ﬁe dexmnuﬂskecmm@eum
e [ ose rei a ar
ot doddifie Colt Sttt Srodfietitt bt ot VRS b Bufecagam oo
comprEBMiIﬁanil@Bﬁ thati dan Bepﬂeﬁnwdmdhﬁ@ﬁmaﬁmk betl. Oh &&‘pﬁﬂicular
embodéxgﬁtjﬁ ghjgn th E?{S’g“ a%.%ﬂim i sol a %?tggposozec'gncer anan

include BESIAQ REA pdr/PAPe iid @8 HRe.f Or CDB+T Cel | s, or conprise a
popul ation of mxed CDA+ 15 and CDB+T cells. BRIEF

CRIPTIG\Jruz THE DRAW NGS*/ Flgureld icts a typical i
P

di Il‘é\ drificecellpl ecul es expr essediscnsedsherein can be selected |
fom 4t'<9ﬁ WPWB&@WFiW@ eelisy Bronesrmbodimest, the

CDM@& Eée?cgeg by ad 8%‘1&6% gﬁ%ﬁ l % e&f Yeﬁo . yith a CD14

wﬁ@m@sﬁl@ebnﬁmmmmw % tRé)fofaﬁitmﬁloXa dﬁmﬂex &h H&dﬂ&'l‘: e

ed th PB-. or Cconu . to
varlou %g dﬁ%uf?‘:ﬁ%’nﬁﬁl} g]bzg ©

CD14-qmaiﬁpgme,tmd eslediing e e:mwgenmﬂldaﬁdﬁt&oelxspﬂmsmmn specme

figure icts .t.he fluorescenc |nten |sto
probe eply B8 pEaE R et o oL BRRERER A moscaippel gpibady b
antibodyapbudfic for TP} caitst dobpled tdwmam&até,fsubﬂ 26 Iﬂimﬁm@ a
column éhm dgmvivalhtylgnedla, or a oagnetic bead, and the like. Subsequent to selecting the

- CDi 1¢*, CD14" dendritic cell precursors, the cells can be cultured under conditions
- conducive to the maturation of the dendritic cell precursors.

In still another embodiment of the present invention a method for modulating
a T cell response to a predetermined antigen is provided. The method comprises obtaining an
isolated population of CD11c*, CD14* dendritic cells (typically immature dendritic-cells or
dendritic cell precursors) contacting the isolated population of CD11c*, CD14" dendritic cells
with a predetermined antigen for a time period sufficient for the dendritic cells to process the
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antlbodles to CDb54, CD83 CD80 CD86 CD40, CD Ile,

CD14, andl|LA-DR, DP, and DQ 25 Figures 2A and 2B ~

depict the level of surface nol ecul e expression on

CD14+ and CD14" DCs in contrast with their

precursors, the PBMC-derived nonocytes. DCs,

manuf actured fromthese humannonocyti c DC precursors
l[ture with 500 UmL GW CSF and 500 Uhnl 11: 4,

b
- aﬂ“&%d’ﬁ& goacting g ispfated rrplgicoacelyabegrising CHOLY/, @pw‘. deidritic

5 o s 55 A 0 i 1

ceII surface mar
a@t@cmwu%m% démdritic Eell;;u:amba?dbtaxned
m h
o ﬂe&’f"?’ﬁ S p b b EE At IR, el o The

CD14+ an
be gitwlggous.ayyEncio oXIBERAGR Mdn&iﬁﬁ&&nﬁ AB&hAe contacted

invi Jgnd CD56 (solid lines) or with isotype control
-antibodies (filled histograns). Figure 2B depicts the

fl uorescence |nten3|ty hlstograns for those cells
st ai ne the pres@DBE entODEE: praidt@mined dntigen is a

' e
ol o a0 B e SRRkl MARAGHER, e mor

exanpl es of antigen-indep

associatrdigntigan; combe apoaatrdwitioprast@DtatiterDEsl in Eanymlar aﬂmeﬁwﬁ

the prédisit fneéiﬁbmcg.gos&z@afgg%%%x be b%gg@gur ggkect on

t he potency
Brleft‘;ﬁsﬁscglnul ator cells (DCs or noncyt es) vvere

pl at e
ulmtd’ﬂl&k
pop o alenk e@'hu@is‘ﬁﬁvgfl@ére Z%ﬁ%'?%n%mrwe pS% en%h
 inveniSql e Fe0e arsen ilptpmepoition BT ool samcartielin -

cel &rﬁbnﬁx&fan bxith t +
]S’bnporpora%ed |§'€f§f@?§e??§“§§ﬁﬁwgﬁ@%§§g&@%4
and CORT 5%“? i ndependent - pot ency of CD14+ and CD 14- DCs.
Dendritic cells were separated (sorted) into CD14"
DCs and CDl BRIFHISBSCIERTTON OIERDRASVINGEr € t hen

tested |n the antigen- |ndependent pot-ency bi oassay.

Fi gur ts the |ndep ndent potency of
CD14- T gﬁgﬂ ‘ﬁfﬂ& expressed b ' +
populabios of unsana3Cs mm-dawed&@b@t@‘ Fh&h bidoa %fon%}i@é%é d

mmcgrlﬁg’%eln ns Itmf@“"%"ﬂ#@%ﬂ’%{ll on_ of antl @@%’PGH@%M

for six daysAREHs remttia stried vaTT 6k FH*G-‘-J;dﬁ t%gfé& hnﬁuoa% B s cell

t.hat an cont aining any m xed proportions

surfaocgpiikes od 5 %%?‘%m xﬂ?w ‘Srficq oo emsgion
The figafeldepicBAhe fhidrgiséife MtdRity is ecﬁfro
dono 27r%)ﬁ| eﬂ&i dependent . pat ency of 18 20 (%Bt ches 2?0 different

nors dlid g desherllinge) g bldor momosiécoiileHesogmmm b staiosd with f or
antibodidsdo ODBAOCHERN mh, €86 et 1¢, CD14, and HLA-DR, DP, and DQ.
B Figures 2A and 2B depict the level of surface molecule expression on CDI4*
and CD14" DCs in contrast with their precursors, the PBMC-derived monocyt&e DCs,

. manufactured from these human monocytic DC precursors by culture with 500 U/ml GM-

30

CSF and 500 U/ml 1.4, double stained with FITC-conjugated antibody specific for CD14
and with PE-conjugated antibodies to various ¢ell surface markers and subjected to FACS
analysis to evaluate surface molecule expression. Figure 2A depicts the fluorescence
intensity histograms for both CD14* and CD14° DCs stained with antibodies to CD54, CD86,

$6-well culture pﬂh&?tl@eéh@remﬂﬁpmdbtarﬂatomdedmammed
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CD14+ DCs within the cell popul ations. The batches
were then grouped based on the proportion of CDl14+
WO 06se7ared t hen tested for potency. Figures 5Achfirsosdohde
depi ct the phenotype of DCs cultured in Gw CSF al one,
GW CSF plus I1L-4 or 1L-15 alone as determ ned by the

cell surface expression of 25 CD 14, CD80 and CD a.

oD Lic RS oF i BBl A8 e B O BRESE Tl
2B depicitgthe BuEBceep mersity h!@togﬁms éortt%ge cals staéi\c/dg ?Sﬂl; eﬁﬂiﬁﬁ@%tﬁ g
5 days in

cngg,% B&%‘\éﬂeglﬂé%: é {)@pCent aée of cells positive
1 ol RS s B Pl sl

vmouﬂc@ﬁibn(anmmf ViDa4) and3TDH PGs.cBigbra 3Ani¢zﬁ$ tikenesudts of thassay

A
om0 o BB DA SPGB o 5000l

ure an
Bneﬂyd gijipnddier delle(DE0m etonoyies) fvetelpldal m:sa Ynwelb cnlme Iti?,ie arkdesub-

optimd EEREACS ek BB RS nely ot iy RS 588 sgen
Cells vRET LS @@@ﬂH&Bﬁﬂ&ne,Fmgm dsuFaed Al m&mm Trelt mhferauon
R
antiger iﬂdépeﬂddnﬂgotéﬂw opCB3€ e Caf14 DO | Dendzitic delia Mereg;eparatet?
(sorted BE G0 E Aot CElf T 5 o B pteete Rl 58
antigePRIGR AT Mb%ay NHIENE BONlepikts dieatindigknGitleperienidrotebi Lot
s G e B A RP 2 B3 B RSP b
these Iatffeewl aid aledw&ﬁsﬁtmre_acgebd ﬁ?ﬁ]mcg:ll iif antifflpteseatingwelld. Te potency

t +_ant t
of the g ial AL red e RETeue erel i BT BRI G
produd‘l’eaﬂéinﬁg apOpttedpioporiios afeliig” ztnﬁa:tom‘a@cb &@n equivnbonbil

¢ ﬁg!‘i% ative environnment. "CDl4+" neans that the
po Bncé’)f?) "l evel of surface CD14 is substantially

oo B 1 oA S g AR ey S
batcheanﬁduﬁgempre@nm calld SI‘HEI bamh@s;mmtwecbfm }hwgmpsﬁloawf CoCHand
oo oL PRl s 50 badalBal ChEhs R Bl bR e
proporsibmdfHCRLY MCst dné tHeBkdsted doripetedeyTONOC yt es.

Figures 5A through 5C depict the phenotype of DCs cultured in GM-CSF
alone, GM-CSF plus JL-4 or IL~15 alone as deterrnined by the cell surface expression of
CD14, CD80 and CDla. Figure SA depicts the percentage of cells expressing CD14
following cuiture for 5 days in GM-CSF alone. Figure 5B depicts the percentage of cells
expressing CD14 following culture for 5 days in GM-CSF with IL-4. Figure 5C depicts the
percentage of cells positive for CD80, CD1a and HLA-DR of the CD14*" or negative DCs as
compared to those cells determined to be CD14b" (monocytes). 7

Figures 6A. and 6B depict the quantity of IL-12 and IL-10 secreted by CD14"
and CD14 mature and immature dendritic cells. Figure 6A depicis the secretion of I1-12 as

measured by the presence of the p70 subunit of YL-12. Figure 6B depicts the expression of
0.-10. '
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Furt her, CD14+Mgh DCs are distingui shable froma

popul ation of DCs that are CD14b" or CD 14" wherein
WO 20@ra2sews or “"CDI4d' ' refers to a | ow | evelciois268a003b74

staining by fluorescence-conjugated anti-CD 14

antibodies that is slightly positive conpared to that

found 20 with an irrel evant anti body but significantl y

|
tor m ~ g 18k T9HE: A o drag a1y WA B nfer (ifure
7B) o£CRE ST ofllsnt phukss diecE Wy:ell anﬁbé ﬁ&rkeﬁhﬂlcitﬁ@% préb‘&nce of

o 0 1A b ol 05 o o o 0L bl iy

and CDAKIDMCp. up and presenting antigen as MHC bound 25
pepti des. (See, for exanple, Steinman, Ann. Rev.
I rnnmunoL 9:271-296 (1991)). Thus, dendritic cells are
HLA- DR+. DETAUEDIDESCRICHON OF ¥HEONGENENON Y
classified in the art based on the absence of other
| eukocyte surface markers such as CD3 (T cells), CD19

IsolateBCDA4 T BendritdCelleD56157 (NK cel I's). (See id.)
Depen /pe or maturation

dhﬁ%gon dendritic cell supt
state csenf invsationproddes dsojpted ag EWWQ%Q% é@ndnuc
cells (mOe) thét Qe icRel faﬁceheﬁuagar@bﬁu&%em%& Es%la@gd o

. St |
co145 5% BBttt K fisd hessi e bonsbolais Poyléﬁmgnglggm@nas

populstion dF celld that NIEHREH rembPel: (RBH BRRE envirb@dg) FCHMP B aflthat
4 nolL 150:821-834 (1993b)). Thus, the tern
e"ﬂ?%‘?f&ﬂ?‘f ERFo CIIT4 s pbstasiially egaivalpatho 1opcon RRMG deriyedy
mono&y&fsﬁshdh dekbﬁnﬁi’aﬁo@&ﬁ%ﬁha&@ﬁ¥ exatpld! B§ T}Aﬁ@raﬁéls)sls usmg a
dendritic cel]ls” can_also express CD14 as

fuoresGe Bt Pt DI GOk 0 Sbeea tegisise fr gk aavas asuch
dctemﬁﬂdl tﬁ{ réfRRntd6|pdgave LBLCTSMAMRMiRs oDhS PERAC &aﬂveh Hmﬁbﬂyﬁédr e

Furth ARNOC ét dendrltl c precursors as wel Tow
eno 19\//E"‘?JI singaighablecion a paration @D%ﬂ@éars G&H
cmwe; m»haaemrmm‘°v%ﬂ @nﬂw*” r@feﬁ%@la 1+PTedel %k@@m sy by

| een, ne rmrrow _ and [ ymph nodes. 57In

fluores: @gpju Sl FSaﬂPeErlxieﬂﬁmvawmeddp tepiund
with adl afmhwﬁtlaﬁnmylbat § gﬁﬁcab@y BWE: GRCHaObut QsEL Rl

enriched. As used herein, the term"enriched" nmeans
t the isolated popul atlon of cells is at |east

30% dthe k@RS cal” oL- epa* refR¥o Qivétte c!l&§‘§f m&@%[ogmally
simil It)(;bﬁr;eous The term "substantially enrich

aft ?? &s plagpeigrized dbr arb fquad i vasistyl @flyzmhoat anld@as-t
Iymph6id Hssuas thheas bapfB1¥of Akinghp hfGsts é’a‘ﬁ gaﬂgrme Sourk  The

d ilg} c%)Cs canbe i mmture or “nature I st1 ngul shing
peptidesy, £eg b Fragple, Stemared iy Bevafmmimaket B9 Toussel | s

dendrifi¢ @IESSHIALR'T T 4dARio] BCs &R0 p&refhlly clabdified in the art based

on the absence of other leukocyte surface markers such as CD3 (T cells), CD19 (B cells), and
CD56/57 (NK cells). (See id) Depending on dendritic cell subtype or maturation state, DCs
also express other surface markers that are recognized as being characteristic of the DC

~ phenotype. (See, e.g., Steinman, Ann. Rev, Immunol, 9:271-296 (1991); Lin, Cell 106:259-62
{2001); Thomas et al., J. Immunol. 151:6840-6852, (1993a); Thomas ef al., J. Immunol.

150:821-834 (1993b)). Thus, the term “dendritic cell” or “DC” accords with the use of that-
term in the art except that, as used herein, “dendritic cells” can also express CD14 as
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supra; Mellman and Steinman, supra). Generally, for
exanple, "immture dendritic cells" or "inDCs" have
wo goglerate CD80, CDB6, and MHC expression; | qufs2/o03074
CD83 expression; are capable of efficient uptake of
antigen; and exhibit a |low to noderate capacity for
antigen 15 presentation. By conparison, "mature

dese o Tt anBloal et S DUTA R B gifrs o

monoﬂfb‘s‘i@aﬁmﬁ@wowsped&welﬂ as:eiqd@gmbgshf - GrivedDICY SRsent BLBKES such

o o i b 854 in Sl BeufSepty hermeripadion

nodescD1C DCs can be substantlally enriched for either nDCs
or i 0 for | ati on, of CD14 ndritic
Cel | T@ﬁ&‘”? ‘t"F g “Z pylgtiens of & %%e.enétmfs cells pan
be enyighiod Ioatubbmmﬁﬂ betchet. i A dsyd b, qh@xégﬁ génbﬂgﬁghﬁ e dsShd A
rovi de the present
soletfFpopb BN IR RER oBleat sPloyariseeh 120 of Sieed Mg 2
homogensonsa The tbnnf‘mlbeﬂahtﬁllz baxichedGhéiele tal e ﬁf)ﬁ%ﬂ 'b%?ﬂa?lion of cells
precursors into immature or
mapg%{&ﬁé%g%§§5%9 8& 5ﬁ§PE%H@FBﬁ@&the i sol ati on of CD
14+. ul ati on of differentiated
e G fﬁﬁﬁf g@@%gm1 Eﬁpﬂwﬁcapééﬂnﬁﬂﬂ¥%can be

|nnature or
charagtsisticsveanayre m&hhmdmrkﬂl@lmm i1k e dadchibed R drl. i(See, £8! Liu,

1% &30 be isolate or exanple, by density
S adi enzfql ?epcl B 8 S) ﬁeﬂ%gjé' %’éﬁ%@P%CW@WﬁPCﬂS or
ﬁmD@sﬁ’rhavmodﬂé:SDSO I(I]TﬁdinﬁidQ@HG%kpﬂéﬁidn, m&ef{jﬁm expression;

JLanni IenEnt | ysis,
are ca#ra%f te%?c%t LI élﬁ: eq? Ao gE'éFP wotﬁ qoéeqqﬁ:,camgy fonyqlttgqn
presenjabioh. nganpausmn “mammek deﬁ&[ﬂ&b@@d’ IOQ%D@E ﬁd% pﬁ% 1067 7 5

QO Doher t
CDSG(]?&S’\?,S’I% %]88%{ 531%}2 § S ?ﬂ#?ﬁt‘aptzayy rﬁﬁcd q@gqg:lty for antigen
uptaket 7d axbibii-a3agl LPBHY ,forlihegbﬂ BaktionN th R@inMiIbRdnThS Ghe

1solat6u%fﬂﬂiﬁf%§jof(§ﬁi4 RS0 16 o 7 265111(1%%? lvacatomO? et

r nimuno
| eman, "J. d in. Invest. 85: 955 61 (1990) (each

Methqdﬁ e lseiptiorcel GY14° Sleaddtic Cell A fAORka@AR6Rilation
PCTI US2004/ 003974 herein). Methods for
i mmncemam@‘sh&gceﬂ%ﬂﬂmﬁ Bty U8 o 14 PBRIRAS e

hﬁaﬁ anti bodi es to cel surrace nar Kers assocl
isolategby HICHJ@H%%‘N previded by the mntggve@nms \Be rasthals pprefl 4nclude

obtam. d/pepulata,wfcéﬁwat &@&HQC&F s&aggog dﬁ%én%a{i‘on MRRISAt e

Ber nhard et
wanzmﬁor majars DCsaand cen als incluliatha iselaB6OOLNBIE DCs

from m%mam&ﬁr&h%&m%u% Leferspge 5 herein).)

Enriched popul ations precursors can al so be
obt ai obt ai ni ng such enri ched

Eggwewbth s for
precu CEHas ohtaine hywettiods kimovoein thefarty Dendritic
cell prexRoRlcen b@i&mﬂ@(ﬂ @6k example, by density gradient separation, flucrescence

activated cell sorting (FACS), immunological cell separation techniques such as panning,

complement lysis, rosetting, magnetic cell separation techniques, nylon wool separation, and
combinations of such methods. (See, e.g., ODoherty et al., J. Exp. Med. 178:1067-76 (1993);
Young and Steinman,_ J. Exp. Med. 171:1315-32 (1990); Freudenthal and Steinman, Proc.
Netl. Acad. Sci. US4 87:7698-702 (1990); Macatonia et al., Immunol, 67:285-89 (1989);
Markowicz and Engleman, J. Clin. Invest. 85:955-61 {1990) (each incorporated by reference

9
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popul ati ons of DC precursors can be isolated froma
ti ssue source by selective renoval of cells that

WO mobens2t 0 a substrate. (See, eg., U S. Pat egtygNeo4/003974
5,994,126, incorporated by 10 reference herein.) Using
a tissue source such as, e.g., bone marrow or
peri pheral bl ood, adherent nonocytes can be renoved

hereioh ORI for BRBA!SBL RN IR SONIEES LAoIE LES2L A aaics

pl astic subst
to wﬂmfmm@k@wmcmmﬂmmmu fpmcursme,madm raamcm and/or

PSSO e, e85, B it 2
55:1090- bl K965 Gaier dl Yasmb3a0zsBes], B (wchiﬂﬂb@ora&ebypﬁ%ﬁé

heremZ# ood | eukocytes isolated by, e.g., |eukopheresis,
ire contacted with a nonocytic DC precursor-adhering

subst rEnrishddpepuigtions hi DO preauwstrcen dscEt dberined) MEholdador 0

ovtie B bt oA Sl OBt S ol e . ForE~mnlecnisiod

ropuldioupdEAC pmourbes canpa isolatad| finea Gssué sd@&&l&? sélbﬂﬁ% fedloRral of

i face- L , 20 Mz
cells tﬂh@‘é&t{é% o sthhele SHEL 50119 ;@feq”ﬂ'se{,gagc; 36 ihoRoratathy 20
referemcamqalhe) Uﬁing:Nd ﬁh&ém‘ﬂme I@‘illclihfs@C@g flil;:ﬁé 886 or p&@lhllaﬂﬁeod
anul e er [ ry tubes, . mcrovil]ous
sdherelL B0 oAb ief i cofineerraions opiae b e Bowed
plasﬁcfs:u‘mhmnf.(e §ub§ﬂf atigaghalt Hé%s) @ (ﬂﬁ%n a gswaiibﬁé &;ﬁﬁ;ﬁeﬁ ﬂ_%i ast IT ﬁ
i%a-oate polystyrene microbeads, an the |ike. e
nona ”3?’&9 g‘%yso be cultured in vitro for
di f f erMsrocyte D@praﬂfibﬁrcan Wt@ﬁhdﬂ&iﬁ‘ﬁﬁﬁc $cRce by using a
di fferentiatiqn/ expansi o DC precursors are khnown
DC PLECUISQ: gtﬁlgﬁx sué%:ra é‘g per@h lplquelﬁgkopﬁes isolated by, e.g.,
lenkopfhei@8d,, aﬂ%ﬂﬁact@ﬁﬁh ahio)iocyﬂéﬁ E@'}ﬁb@&oﬁ-@d&eﬁﬁg b hi
cul t t he rec ors |n the é)resence of at Ieast
surface g%c tm[eﬁlﬁ precursors are scparated. In -
addmonia]f élﬁfodiiliﬂnﬁl the ﬁ{bpmé m{eabmalsb a &y:ﬁutuwé ‘%rhﬁibr&@ @@uf%trat? having
ines are.gra yte colo y stimlating act or
= high SRl Fpt B[ oY b s kit ARG P s aba oy
exampieanﬁ@nbe@@dnﬁﬁl%)imei‘ Bbaasj gl et Eranul@é, ?Sﬁd@,% aryGdes,be

ed to,inhi bi ration and/or maturafion of

microyfE8 e, g et S T e SIS BBy e

glass, mmmemm@@wwtﬁpo@my@éne [BGciab @Y afOS likd Y ||o IL C ziIISI Y,

such eﬂ?:s i ncl ude .c to eé such as, eg
L. 4, 47 Diropursous o glptba qultured o s differeaiiation andior wo
expansa0 M&H&Iﬁ [ dm‘é?éni;dt&%&ﬂﬁﬁﬁa EHC PrbdutBrARS 1hd vk SR fart.
(See, e gﬂ% tlge# 9,rli’r(ggursors and Pronption of the CD14+
% eBhendthfiat Nerpeofd &1-h Gserplbp Grsprioneandr apitoysd by arlgwing the
precm@tsﬁn@hdﬁr&kéﬂﬁoﬁﬁtdedﬁi&fe%&@%bﬂia@ﬁdﬁ&s]ﬁ,bt ain imature or
difh %&% SU|tabIet|ssue culture nedia include, for
e H?{f”‘é’ u,, Sypicaly; thege cxigkings arpgrontlpeyfe colmystimslating
factor OMENF) %%M@cﬁ@ﬁﬁémplﬁ@é’ od 16 didt®ating Bfttok (GRIUSSIH U it dHaftion,

other agents can be used to inhibit proliferation and/or maturation of non-DC cell types in the

culture, thereby further enriching the population of DC precursors. Typically, such agents
include cytokines such as, e.g., IL-13, IL-4, or [L-15, and the like. (See, e.g., id.).

10
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media is typically supplenented with am no aci ds,
vitam ns, divalent cations, and cytokines to pronote
wo todbap@nt i ati on of the precursors toward thgda2004/003974
phenotype. Typically, the differentiation pronoting
cytoki nes are GW CSF and/or 1L-4. A typical cytokine
conbi nation is about 1,000 to about 500 13/m of
GW CSF and I1L-4. 10 Further, cultures of DC precursors
during expansion, differentiation, and maturation to
chitie of Plasintitc Yok Pregurse Premolions afithd C EOIROEYTIE
devel opment of CD 14+ DCs. A typical plasm
conce ;
B i e b e S
obtain gurbattueat matupd REnSuitabic Hssue nellweimddia inchbe for fxagple, but not

- O R Qpr 4 )4 t.ep r :
i AR ST AP0, BRSPSy 8% B RAIDY e g,
media is dypietly seppleprentdd with gmdheidsmamiis, divdent cdtiops.gnd ayjekines
T . i il | X

to promel i FBAARAoh B AE BIrbdrs ifyd uBTRYLARR, T3l the
differestivibionHproemtisg cokitea latecGC ST ael/darithes Af iypical lsgtokine

di.f ferenti.aton,of i ture dendritic
combl’%‘é‘?ﬁgsag%‘ﬁ I@Qb g'\:‘oagﬁ t@b?@ﬁ%@%ﬁ]ﬁr—%gfs_ /th the proviso

t hat ©hiker,icaltuwret of IHhpiiecabdry durdfg eixpaisiba,ckifayéntiation, BG1

he . The differentiation of | i i+ A.G+
mators R SE aps PR ATHR o RE M BB
DCs. stgphatiplasanocmncentratidnds ebosk 5% @daddition/nehese, for esarople BC by
the pr e qr absence, of . cell surface r K .y
preourtfoCOES ler2CE B o P i PR A e
media d@iigrthé adbereadelsiep tcaproalotdhdEDE 4 ghenatybel cadpinpmbiprei At tgpical
tissue cul diumt intain the i mmature

| leaooé’ﬁ%ﬁnﬁ??oélCﬁ%ﬁf%‘ﬂ‘lgﬁn‘?%fﬁg‘}uﬁ?"oorm?oﬁ?’t her differentiation

or antlhgaeneyytiadedritipedigessisog antie priesdforcny ouitabledime.

i o AR g BB SR e A5y ABURRR o 1 1

immat@Bld4nidribe nellsicha be ol 4tofabouh Tak4. eWah theptrmibo e €1 1diiznot

. .. Cell. Precursor Fol | ow iffe tiati . :
s
from thegaéamtsors can pernatitonnl tyf mEDids-knbEs to thyseiskilied ip, thevat wechtdse

by the igsiepoote QN Albe bR 1 T EDRAC: SPRRT e 0-

DR, iamiatupe dendritieetls édneisorteicatiredinappaesae tissedcdiprmesdiun e

.. 1solate ul atian .\ | i ched or.substanti
mainialgy 3p SRR Pt S e cieas: BRb iftepanft o Wl Pl
processifig idiepr&RAMtonDEsT éxanipls @amatacenieadriticiglld dae be elaintained in the

0 t f.r whi ch the CD14+ cells are to be
Pr“mg%@@é%&\?ﬂ"flﬂﬁz CD14 11 WD 2004/ 072262
PCT/ US2004/ 003974 specific probe. In one exenplary
Isolatimndiid gD e Mendniio Oclis Ewmrinsicrent Dexirit feeu :

Following differentiation from DC precursors, CD14" cells can be isolated to
obtain an isolated population of CD14" DCs. Typically, where the CD14" DCs are isolated
prior to maturation from enriched or substantially enriched DCs (determined by monitoring

 differentiation as described above), the isolated population will be enriched or substantially

enriched for immature CD14” DCs. Generally, isolation of the CI_)14+ DCs includes
contacting the cell population from which the CD14" cells are fo be isolated with a CD14-

11



10

i5

20

25

30

usi ng a CDl14-specific probe either directly conjugated
to a fluorescent nolecule (e.g., FITC or PB) or with

wo BesavkRbel ed anti body specific for CD 14 angcgdsafiehesdrs
second anti body specific for the first antibody.
CD14+ cells can al so be separated from CDl141ovi and
CD147 cells by 5 FACS sorti ng Gating for CDl4bi gh

: [ Ty
specil i‘?"ﬁ |hyn gﬁ%eryf Qﬁ N[?H%ﬂ eriv eegp gci;csft&gaéece H%/c%? |F|A§/CS

using aﬂm‘#@mﬂﬁm@l@ dither d@mtm tegiuggedto & finoreséept meleaitip(ces, FAH

or PE) by Cipo Bl Y eéﬁmﬁﬁhg@'@%@ ool %ﬂ%?%fﬁwﬁ"

for the fust fmﬁb@ﬂye Qmm vellsican flgy bessperited frve (Y1682 mid CIALAE pells by

FACS g el RO 5 S T

staining3] 4.gs PBMIG-darivpd mlorodytss.cOyppdatis, th@CBlé}-ﬂ;kr&iﬁcéiMentud; e
for exa%@%,ﬁq%a £ lchMar Eb d?fgl gt B no%YO ff' m%ﬂf{% I Abnts éereoi)

I on of I nC S 1S
A numtex pOeid I st a:nh'hochuwpit% fermpstin ﬁt:@rmmi ntvhﬁzoﬁ[&imv}zelbleiom to

the i o B B B @il e Substra e, and

t he: ddhesthertendotisent, aﬂ@lﬂ-hﬁeﬂnﬂi:l pbteds tauplitas subsifete and

the cn@%'g?t eg. %?}fg bﬁﬁﬁk‘:&at é1%%gsu ) algédﬁ%téenggﬁt u9§si0¢b14+

cells is emmnqﬂ te thea:nulﬂéﬂ subﬁﬁatelaéadah&clbnﬂ y:ells'EiﬂttEaIliMbﬂtd’ spedficdly be,

oduers. e S5 GRS b8 R By T el A B St cots

are therMittithd theoblai arpifslated t:qll po@ﬁihﬁﬁﬂ substaftialtetdrichaliu ICI14ODEs.

The Colf P W B APt e, o LN oG ahe iRl canbe,

for exampledoatotbra il lyeddailabbs s cultize lpl(at@tor bedls (e. gs,Lnga)m maetic

bead). A0S bR R Ephlefione o ol eOuml g s
specifidionshrfatd makek ks genirilhamonn. (%6 of Sbrlnpldal | apreaux et
14+ inDCs or total inDCs prior to isolation) can

tionally be exposed to a predeterm ned antigen.
SUI tabl e predet er m ned ant| gens can i ncI ude any

al,, supr,

one errbodl ment i rmat ure dendrl t| c ceI I s are cuI tured

int cﬂftﬁ%eﬁﬁﬁt&é dRlaRRt ae e‘iﬂ@xcdnfx!;cﬁat A6n of
anti gen (PSMA) ™ for cancer |mTunot erapy and/or tuner

CD14" grBGe or tpiahimd (s psier tagsafetionhermiogtionsily hnesneesddee, f or
predotefiEARP ]gm'p AkiQb1k Bled Shindised a)éhéén.‘é Gt incHRR dnly Ghei dn RY" 1f‘¢hed

I'ed bacterial or viral anti gens tunor ce

T-ceil rtt 0% p’é‘@mrqdc Ippnetembadiments mﬁtauedsn jcglésreme quitured in the
presencg%??‘r ant [ gens mée% T rmr S ]nﬂﬁl% el néy Qﬁlﬁm‘

1 SO usi on pro
tumor arqwgibs@ﬁh@on dPietantizens ke mclué;es Eiriskavapie, begitriad c@kpms@, ng

pin PR ey 4 A e

associajsd egligene(. gasuraorp:eﬁ Tyisate, tomor el euriibaeae propamptiosiseleted
antigen? ﬁ%‘%ﬁzﬂor@fﬁ;ﬁé?ﬁ fnjo%fhs,t I%'éc?n?&c, zgl%l tileol\fﬂeﬂ Yecombinant cells expressing

an antigen on its surface, autoantigens, and any other antigen. Any of the antigens can also

be presented as a peptide or recombinantly produced protein or portion thereof. Following
contact with antigen, the cells can be cultured for any suitable time to allow antigen uptake
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contact with antigen, the cells can be cultured for
any suitable tinme to allow antigen uptake 12 WO

wo #W00HLA22262 PCTI US2004/ 003974  and pr ocessipyyudafoa/oozsrs
expand the popul ation of antigen-specific deridritic

cells, and the like (see below). For exanple, in one
errbodi ment, the immture DCs can be cul tured follow ng

anti.gen upt ro e mat urat nofth i mMDCs,_into
and Rt e e b A S e R T R AR
belowNEI C nol ecul es. l\/bt hods for DC maturation are known.

Pat ent 6, 274, 378, incorporated

by 1 oG G510, e roRinen i AT Cl e D grtred folowing
anhgeﬂ&ptﬁlﬁ&tﬁ[:d)moté BemeXON B Be inAYCEtd HitBre O S phls6R ShEgen B
the co \Agl‘&f(f»_ t|on fa tors such as cytokines (e.g

#‘Riﬁ Eﬁme%r for; I prafuration @pedaiogm. b?eécmbt[és
Patent(MNo. 6,274 3-%11@6@5@@& by@&@reﬁs’fé%eieﬁlkﬁ Su(y}:ﬁatuﬁﬁfaﬂjéaﬁtb'e g&f&{ned,

4, CaN be npnitored by nethods known in

for ex%l?%& S@ﬂ“ﬁ? £ Bresenge ehkaamn @aalyaq?e&qsﬁrs, ekt %@yrplﬂ@gseﬁq@e
-cQ']Lf! Sﬁm CDéaﬁtﬁl iﬁacfémﬁ_%?&n% =k u‘# &PB@G)§ a:':('cpﬁlg r' a{'ﬂn g n

or tedting
mamé%pﬂé@ﬂ?@foma@rbe mseiied by wetbod knowpacihﬁlatt SN, forr

gon t] rday,
com BB b AR 8 L AR B Ll
i MHE molsenies) ontesting é)rltlmjhxmesswmofeuq:um dertdnigic cdl |
QR n _state for
Spemﬂg IQM%BF?%%B%’ fHPé;J&Llﬁ T’% geln u%t ake. For

further rentiation
exanplQptonaipCe &aRCh eﬂnrm cnluaemmdmappbbpmateuﬁamdéﬁim medivm

o o538 B U ST Lot 3y ki ARG o

antigeppptekey IFesexample, #sDC$ om be xmindincd r:ad/tor expaﬁddmﬂt@reﬁence of
GM-C@Y‘MWSAES tgem]!)éshéagbél@lﬂ m(:tha)énl SO a el bm&]

mat uration. ‘I n anot her aspec popuration
molecgifs sGEh a_s4fdr em)laraetlﬂﬂahm ﬁyibkméb(Ie gBULH & adXBGF-Bhe

Mnbzﬂnﬁlﬁ uI ation of CDi4+ nDCs can be obtained by
turlng an i sol ated popul ation of CD 14+ inDCs in

t he pﬂm&m@eachtn&bmohtddcpnplﬂmwms Des ageichfi¢hed gy e

mature(lgii}sg ‘I‘hqub?étg{%og;l}ﬂgﬁ %@L}E ng}%; C pY 6] neg,%@;?itorg My,

1solateé poyivkation oG 4% ind¥Csoih (HEPrebdnca o fimEDiA6n ifcREsas described above

e B R B e SR o

_ Ophomlsly, demmd Itn@dlaﬁal aitmm andhGD14tmDioe ((ﬁffbtfeﬁtﬁﬂteda&cﬁn BCag e

precuy) i o o s R B e deseribed

above,@nd,iatthe dpp:oplm&bsammt‘ (Vi U mrﬁlﬁlherﬁhﬁd chant &l hepirated26s .
_described above to obtain an isolated population enriched or substantially enriched for CD14"

mDCs,

According to yet another aspect of the invention, DC's can be preserved, e.g.,
by cryopreservation either before exposure or following exposure to a prostate cancer
agtigen. Cryopreservation agents which can be vsed include but are not limited to dimethyl
sulfoxide (DMSQ), glycerol, polyvinylpyrrolidone, polyethylene glycol, albumin, dextran,
sucrose, ethylene glycol, i-erythritol, D-ribitol, D-mannitol, D-sorbitol, i-inositol, D-lactose,

choline chloride, amino acids, methanol, acetamide, glycerol monoacetate , and inorganic
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According to yet another aspect of the invention, DC s
can be-preserved, e.g., by cryopreservation either

woO 2bmfoorx2 exposure or follow ng exposure to appiasbalgezors
cancer 30 antigen. Cryopreservation agents which can
be used include but are not limted to dinethyl
suI f oxi de (DVBSO) , gI ycerol, polyvinyl pyrrolidone,

sats. ARGl Mo TMoRhe S oy 5 HERD DiESH Ao etEs B3finend,
diﬂ‘erenﬁbe_ﬁ;laym t}gﬁqally hivediifidradlt optitadl aeém;geates (Thelheatef Gisioophase.
whers i it i ity JR5304 s BTG 1S bos et 85 5641 ©
out by u’sabﬁ, &g., ﬁ\pmgmmﬁble@bes:hgme@@cdmﬁ@mmb&mommeu t i cal :
progrny b e SRR e BBl bt S oL L
facilitatd fiendagireproflucitils toating msg:ammztaaree;oﬂmhﬂ-rita fi&etsGudhcs
Cryomef 5P bfgionbit G g SueHE ropimgh fo e drg aﬁ%‘s% e

freezing device or a nethanol bath procedure.
Pr og r!eﬁmrﬂimlr(mgﬁ freedng) PCa p@ﬁbﬁhﬂﬂhﬂrﬂhﬂeﬂm mieﬂmgquemt ion

aryoerf Rt sl BOEly B o mushh Sl et ok Bty Ratha n

liquid nftfog&i(@t%" ﬂ)eiﬂ 1ta33po€( y@mm) aTonEﬂdamﬁﬁmpad piot:edtm iforghof

manipulsify, S ORERRTADR drE s FPbSsar ot hpaatogarisih &hS

partxculmﬂpﬂaﬁ ebﬁeadarmv & Peaiplepral ®lood, is laygngﬁﬂpphcﬂmalgﬂ)a'e efidk .

inventiagy SPgLR MhCeer TG i P SBRLe, Dibenuoy GRS Y
incorpofatctifily ré&'el bent neeJensi: desyidriensls (Bytﬂ:tqids@md dalwérs (1990);tCuein,

L. n | | 116C rv | ONn an On m or age
Crmics i Bgeaiossa a0t Cam Honp Mertow Catiervaitone LT i b oo

Transplﬁﬁﬁﬂdﬂy\l’ﬁ)beeﬂﬂg:k ofherankl, Mosmel, Julszﬂ-m 42468/ Imerpationalbdtemico

s of t vention. Such a di scussion can be
Energyf”‘&ﬁ‘?‘f’g FB’?a’E?(Iz}ﬁﬁlég in the foll owing references,

i ncorporated by reference herein: Taylor et al.
Cryo kﬂrotwg:yllﬂa?e QL@&rébe fba@@i))mck&ﬂmgn in 4 Yat@t bath sintained at

70-41‘7@? r e angmﬂj%l qﬁ% %]gﬁﬁ%— tﬁ%}%c él\%%%a ngs%%%%%&e

order tolylyevcotvelldlat clmﬁﬁng Gpon]tbﬁﬁng | Fia prevent ph;maingAYum@dmegy

e QUES5 300 ORGPt

(Spitzervaiaht Girnedt5a3075335-(21980))Jow meldcuddrivieight déxtmae dadieitty, upon

ydronfetNAAM Sd IR, E5oA5RLY ritP'ﬁ-zgf,gﬁs% Z‘%néitntﬂxf?ﬁ&e!fhé in 20

0 “preverit Far awi ng. To
cryopromcavea‘gentciflinm mgmnmar slmkl hmaneﬂadrpe:sr dherigrputisuss, of the
I ng. hut n dt ddi
tawod J15, LB oo 8 b S b9y it o oo

mgnaﬁhﬂﬂ@noeﬁ&aﬁoao mce ﬁo;(ehslm)a) Bave bean ﬂmﬁrﬁwﬁ arcovaredy itey can be.
used to agh l;caPoeﬁs as &wmrb El‘ﬁérem with respect to non-frozen DC's.

Modulation of T Cell Responses Using CD14* Dendsitic Cells.

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

responses. T cells or a subset of T cells canbe obtained from various lymphoid tissues for
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hydr oxyet hyl starch (Stiff et al., Cryobiol ogy
20:17-24 (1983)), and the like, The «cryoprotective

WO 20@02262 f toxic in humans, shoul d be renoveg-mipide64doso74
t herapeutic use of the 25 thawed DC s. One way in

which to renove the cryoprotective agent is by
dilution to an i nsignificant concentration. Once

use arkSHOfdly Sinss SOR ol Bl 0P e 0BT ooty BRIpTD
and perghpretiloddd The n:mn‘b]zem cddG. auddlshoh kyrpenedd, o SRigkneic to the T

Responses Using CD144 Dendritic Cells. 30 According to
anot her aspect, CDi 4t DCs can be used to nodulate T

cel | Fﬁsmmf e<DIT Dek b&wﬁsai &uh&@%nﬁd:ﬂenaeit Irsegan be
.. 0oht.ai ne r r|ou Ol f1s e qQr
oy s OB do ey mation o L6t aaraitd Mosina,
DC pcsemwl cmsm'aumﬂ mﬂyg dfhe "ibwdls R sﬁﬁﬁﬂh dtédrsigf &ﬁmﬂd tﬁr_le_zE b\ﬁthanl4
. nl een,. n an r.i phe ood. e +
’5°Iat%€§’9§‘8‘iﬁ°‘b%f%ﬁ ﬁ?@oﬁgﬂ W?F%@ﬁ%%ﬂéuceg by segageraent pEthe & celle
receptdr (TeR) (e?g bly@bnteot ahlag antC@D@‘hﬁthQ? of Afla¥Ret/Biffing Bhement
pen costinmulation in Vvitro.

de t T cell
*hefe°®§é S '?fp%f aaent%nﬁ} %\‘B%W&?@Hﬁ“‘{% providssiastipplatory
mgnal@liﬂi«&rbnﬁ@&cﬁﬁﬂte'é[‘ cemnasah RGN GAthSdol siktBitdr ﬁgeéeﬁxwhemﬁme

ells to be . sti ed are co cultured with
o147 DEF (4 2 P Bt pees shygin (BEAD anskéhe Uy pomitpgsas
of noﬂ—ﬁldii@»ﬁ@nbﬁctﬁﬁ@ﬁ&ﬁﬂﬁﬂ_ﬁls&ﬁe k@ﬁte-EP land ﬁﬁ@iﬁ { %ve(ler&ﬁ cell

é n%g.con act with an antl- antib or an
activa ?ﬂ‘?aﬁé’ﬁ PHRFPHBY Fnoxgrasthods ﬁ@reéepylwﬁﬁwoaﬁgn hsnenitored
by incB@esiin Tleall proBferaBibdd (2 ity TBIL th HAHAGR M dofidkA0R); d l%gé’é]ﬂ%eﬁ
nmul at 10_signal sufficient to actlvat cells
activafls Ok ot B FAR D oR <R e psagia 6 £ P BE Aoy

array)f he CDl14+ DCs (e g. pI ant lectins such as

phyt ohegmaggl ut.i n| n (PHA) and . the |like, or nmitogens of
non- pll%lﬁ?’%b %6 GG BYis mﬁ%@@tl@cﬂ&m@p@m@n
can be(vBAMH aaﬁlﬁtd’fl&ﬂs b:kﬁ&vo ob-EMBhoS g@i&mﬂh&ﬁhhen. aleICtAUF Ofh KeAled

itored by known netho For exanpl e, activation

’m’ne‘gﬂﬂyﬁg"fr%ﬂ?%t% antiggy to siiapiiate B gelsn Attomatiyely, s pRbat i on
majnt:(n&:dgn thelyeséide by EBnshit@oh aﬁ@&m;@té%rﬁemeﬁw %n;)rrto
or ¢C

15 act.i va i Qn mar CS). anges

exposfip i arliag 1 Tl TR e Pa ashodiogint A COTY By sg pseddo

cells.

"sﬁmulﬁbamnanmcamot her enbodi ment, CD14t DCs exposed to a

predeLjf ngyant en, can be used to activate T cells

in vitrd'd %fb‘éﬂﬂi‘lgp #hRCasrmosrdrio thripecdgomained an

antige & AHREd TicBNBeHubkih ¥r a%fat]gﬁhﬁSd('P @&PMBS&OFSF btxbxgﬁl@ (#u?i fied
can

CDg’ f“rf&%‘g"? 45 thTPﬁ%%E“ﬁ%tggﬁ%Q%yeﬁ\ég éﬁ&n@ﬁﬁ i ¢1@r’s ‘ potigen-
specifie YITOK iTh @gdifidh, &y ¢ n SNEDALT dis Rhd SeveaPthe overgrowth of
CD4" cells in a mixed culture of both CD8* and CD4™ T cells. T cell purification can be
achieved by positive and/or negative selection including, but not limited to, the use of
antibodies directed to CD2, CD3, CD4, and/or CD8. Altemnatively, mixed pepulations of
CD4" and CD8" T cells.can be co-cultured with CD14" DCs to elicit a response specific to an
antigen encompassing both a cytotoxic and T helper (Ty) immune response.

In addition, CD14" dendritic cells contacted in vitro or ex vivo with a
predetermined antigen can be used to modulate an immune response to the antigen ir vivo.

For example, following contact with antigen and maturation as described above, the mature,
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exposure to antigen and T cells. In a specific
enbodi nent, human CD14+ DCs are used to stinulate
wO 2oesoareeT cells. T cells can be co-cul tured wctrhisesdhAdse7s
- DCs exposed to the predetermined antigen as a mxed T
cell population or as a purified T cell subset. For
exanple, purified 25 CD8+ T cells can be co-cultured
h S %ﬁ'&aﬁ PR R n
mmgwnghécF?QEK%%LDG%QQZEgit|oﬁaeear %nt%%tlon ofé%£n+ T
anhgmem@ Tephl-mediapeimmune respenser Ewthv dellowdmss vtk arex iy o
act:tvahéﬂ Bfteldoeﬁyt))tr ﬁ%mﬂé tolk @5 1" Hle8 ol ? eﬁé&hﬁned-%nﬁgén, the
fication can be achi evec tive and/ or
achvarteﬂ a‘g&ﬂs <A@ alse be admipisteraddd aditmgn Slﬁpnﬁct mttmmamape@nu@e t he
gpti bodies directed to CD2, CD3, CD4, and/or
IGSPODS%%S@Q% tger'nat ively, m xed popul ati ons of 30 CD4+ and
CD8+ Thedelldvingeramplss e pontidedmasgelying HudBiide oXyeripes aspects

nconpassi ng
ofth ifelifiond o BIBONISBARREEd ffi R o ith 7R 0000
In addition, CDi4+ dendrltlc cells contacted in vitro
or ex vivo with a prAedd¥BERESned antigen can be used
to nDduIate an unnune_resoonse to the antlgen in vivo.
lgd: Promotion of CP st X B0 and

e b8, S0, 2t Ay E@éﬁeﬁf%@wvﬁa‘mm

cells (DCB] 4absied fon 1tbanm§im ptbﬁabertaddéxelogmemamem@pnenb@pe

i, mul te an . anti gen- speci ceII di ated i nmune
When“ﬁ“’é %PF‘HBF“’%PBH g‘% nct"qlk S-ex vivo
act | v_atdf@ppleﬁo&hcﬁa&zleﬁ PBM@mﬂaubmgm pleisid frobXGBnormal

/1
) ‘

ot SO GuI1| SBESES S0 e U i

two d.tfﬁiehﬂ&th&t(ﬁerarﬂ ‘Tmﬁﬂﬂe"!ﬁ ”rapﬁtlﬁﬁiﬁ&&alj @mtyl&a' pak) fg@m a hdién

ol | qui.ng, e D ar.e ovi.d | usfr.ative
donor (3fac; I o8 18 TRkebeRGs b ¥uiied £ Fisk ShiE® Dilaopolith oo
while e @agier 'DElfuhgxhérbﬂ% tltagtrbe?%temme{t?ﬁﬂﬁnr; (gm Iaﬂlg pw%gxlat:ilg@éﬁm%tsﬁe.
[ ono
PBMCS%% 8%°§ RO &%%@Wﬁd étggwwﬁt& lﬁégémﬁﬂse&fﬁﬁﬂe effects
on the petcaﬁtage of PN st AcH S pohtilafiddlwas &ﬂgﬁ&s T Fos@ifs Ae§Hintih C
(DCs), was tested for its lity to pronote the
Tableldevelopment of the CD | 4+ phenotype when used to
S UPibRNB NED 44 Calsgoedied i BE fnd 92 PBM U PEphIRHGHsUr €

DCs. Bri ef | youlhirgd WasEdhd PZGMPBMRa and aut ol ogous
plfasma TTom a norjnal Theflskily d0NOr Wef Byabkh |1 Zef

Leukanhpr esi s _matlerial was prepa ed_frombl ood

olit ai nEa PBMC 29.36 1447
T1PBMC | 1.83 0.47

ot
futd

These results suggested that plasma contained a factor(s) that promoted
development of the CD14" population; furthermore, there was a cellular component also
involved such as a receptor, perhaps, for the plasma-derived factor(s). Thus, whether
omission of plasma from the cultare could lead to a lower percentage of CD14" cells (while
still supporting the generation of “good” (antigen presenting) DCs) was tested.

Since the occurrence of CDI4" cells after the standard DC oulture procedure

appeared due to a plasma component as well as a cellular comaponent, the effects on DC
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15 two different tines (herein "Ti" and "12,"
approxi mately one year apart) froma human donor
woO fboomaes2016) . The T2 | eukopheresi s had resulgEgud2004M03974
| arge CD14' DC population, while the earlier Ti
| eukopheresis had resul ted ina "normal"” (or |ow)
per cent-age of the sane. PBMCs from each ti ne-point

re cul tured t|- 50/ nd .t he
catoreiE i e i IV s abe e s Y ISR Bt o
withoup SBPlRink wamwmaﬂmz&ﬂemﬁb&ea@ﬁ édeoﬁi 6-day D@ uitiire vidg

g%afl Tableé: s (% |n t]11andT2
Donor 8 ce H‘Z\Pblqsﬁalf_’ret iffogrthe2 Pl asma
1emcopﬁ%es?d BSRd plevidud§ E&ulte-ﬁan PRIYE péRentbeld Cbi4" dJdlIsPEM sulfa88

47 These results suggested that Iasna contalned a

Pheno BV et AR AHE A iR REDIS?
CD14+popul ati on; furthernore, there mas a ceIIuIar
conponent al so 25 invol ved such as a receptor,

per haps T2ble2: (Bffect of Plasma Qmissian pu DG EpliyresThys
whet her oni ﬁeﬂ&f&tamaaﬁaﬁﬁgrgregaohft%eu{eh re could | ead

to a |l ower ercent age. of 4+ cells (while _still

Skt i ng | hE€Ydnerjat CHR3OF | g6Bla” ﬂfmw& Cpite’

Opﬁ-l\%?j%lhs )T DG)z3as) TERj #U-[SIiggy T e OGFHET EfiCEoPhg

+ cellsl aftér the standand culfure procedure
I{pebmed due t33.89 pl asrrd-5corrr on@@67as |wehd.3ds a 9971

ey v ; t BET16TYE
S SN S A e S RS

ARBNTalopdl M /(T)3. @nd |[LGVB7¢al Jo KAGAN as 2A6/O 15(p9.%)

Ol

;S ar ko Lo & br b DC|ouPinPe. st -t Dobor TTe

Ti and T2 PBMCs (see above) and T2 pl asma (i.e

Al acrmm framtha | Aanle nr ol

G that had peogi ool
resGBed i n| a ¥ pler 20q ofFDap | 4 ALAME)T goite

Opti-MEMPaglass pheonatrype| Wam.sgnallyzesiyby FACS1.73he|r esokss

are shown—ink Table -2 hel ow able 2: Effects-—o Pl acim

&g on DC'@JItuw est4dopc|sudhace Nar l?éf( ;re?gﬁ"u

LAMG:iia0) Cglgys UD1&s 36D83+ Ckde HIA- DiRe3 CDL11cC 99,16

ﬂ'\fi_l\/l:\l\l/n asnma 81.1R23 10.7.44 0789 36 99 29 1| @GV

al one 'I%esegdgta%or?ﬁxm ihat the4 éb igtg' gt?uchon was related to the presence of

plasma in the culture media. Further, the percentage of HLA-DR-expressing cells and CD83-
expressing cells were lowered ~50% in the absence of plasma while the percentage of CD1a”
cells was enhanced. Subsequent tests compared only LGM-3 (X-VIVO- 15%) to the standard
media (OptiMEM® plus 5% autologous plasma) since HLLA-DR expression was more
deficient on DC c;ultured'in AIM-V® alone) and also because LGM-3 was known to be a
good medium for DC culture.
Eaily Effect of Plasma on Cell Cultures:

The effect of plasma on adherence of CD14" cells from the PBMC was also
tested. Since a 1 hr adherence step left cells strongly adhered to the solid phase (the cells did
not come off by cold PBS harvest), the DCs isolated from Patient 118 were harvested at 24 h
after adherence and assayed for the presence of cell surface markers. The culture medium
comprised autologous plasma. Adherence of PBMCs was performed in 1% plasma followed
by culture of the released DCs in 5% plasma. The results are shown in Table 3 below.
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The results are shown in Table 3 bel ow 17 WO

Example JX; Shenstydi ; angc_t
of Plasma on IX ' e K EX sion
PBMC i a HLA- DR+ CD8+ CD19+ CD14+ Opt| m MEM 1)

alone 78.06 7.58 9.58 17.29 Opti-MEMr) W plasna

79. 45THAIJBB4+7ana tDi4: & pbs
llasma 82 Pzg%?ng%glf%@%%ﬁ EatZﬁ: Bés é’gtmmd *

_ descn'bec? above in é amw‘ 1) were tested for expression of various cell surface molecules,

Also tested were PBMC-derived monocytes that had been obtained as described above in
Example 1. Cells were stained with PE- or FITC-conjugated antibodies to various cell
surface markers and subjected to FACS analysis to evaluate surface molecule expression,
Antibodies tested were those specific for CD54, CD83, CD80, CD86, CD40, CD11¢, CD14,
CD56, and HLA-DR, DP, and DQ. Matching isotypic control antibodies were also used to
obtain background staining.

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

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

The proliferation assay was performed in two experiments as follows: 1 x 10*
CD14", CD14, or unsorted DCs, or PBMC-derived monocytes were added to each well of a
96-wrell culture plate and contacted with 0.005 ng/ml anti-CD3 antibody (BD Pharmingen,
San Diego, California). Then 1x 10° enriched T cells were added, resulting in a final volume
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T cellsh %Fé’o"eﬁ"ﬁdftﬂ??e‘ﬁnﬁ‘lﬁ s Qf ARCsigsted were approx:mately equal,

indicating that an APC product containing any mixed proportions of CD14" and CD14"™*
DCs was equivalent in potency to CD14" DCs.

The above finding was confizmed by the results depicted in Figure 4. Briefly,

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

various batches were grouped inio two groups of nine samples each, based on the proportion

of CD14* DCs in the sample. A group was considered to contain a low proportion of CD14*

- DCs if it had between 0.38 % and 17.97 % (Mean 6,36 %) CD14" DCs, whereas & group was

considered to contain "high" proportions of CD14" DCs if the group had between 20.71 %
and 51.90 % (Mean 30.98 %) CD14" DCs. The potencies of the APCs in these two groups
were indifferent from one another. (Figure 4). This proved that the presence of D14
DCs as a mixture with CD14” DCs did not lower the potency of the CDD14™ DCs, and that
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the presence of BCG and YFNy to stimulate the expansion of V817, CD8" T cells.
The antigen-specific T cells were then co-cultured with CD14°" and CD14"
DCs. Brieily, the DCs were harvested from culture flasks and concentrated by centrifugation.

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

influenza MI-A4 40mer peptide containing the HLAA.A2.1 restricted epitope
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~ popul Zqi on%glr?ri ngg%fghﬁgﬁ%?a%% pr es@ﬁ? Fﬁdgh?éﬁﬂlg% lt-he prostate
aSSOGiaiﬁtE raagigémds @oostdte-spectfie lattigeni(BBA), npiosteteaspetifjenmembrane antigen
ing cells are itic cells. 2. The isolated
(PS%‘fgf&%%tﬁgg%ct@gﬂﬁwg@%%sregﬁ%S't o claiml, wherein the
dendritic <cells are substantially enriched for mature
dendritic ddlkl dsodated ocelll rpoptilation dasedrding ctocelldim. 3, wherein the

predetermined antigen is an autoantigen.

- 8, . The isolated cell population according to claim 1 or claim 2, further

comprising at least one cytokine.

9. The isolated:cell population according to claim 8, wherein the at least one

cytokine is a proinflammatory cytokine.

_ 10.  The isolated cell population according to claim 9, wherein the
proinflammatory cytokine is TNFa, IL-18, or CD40 ligand. ‘
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3. The isolated cell population according to claiml
or claim2, further conprising a predeterm ned
antigen. 4. The isolated cell population according to
claim3, wherein the predeterm ned antigen is a
tunor-specific antigen, a tunor associ ated antigen, a
bacterial antigen, or a viral antigen. 5. The . '

i solated cell population according to claim4, wherein

the tupor- associated antigen is
pr ost atle- asHisdroleted celhpenuaion agcording 19 elainBethereinthe at least one

cﬁohﬁ@&%%ﬁqmﬁﬁﬁﬁbg Qeollige.Cl aim 5, wherein the prostate-
associated antigen’is prostate-specific antigen .

(PSA) , 2‘pr ost ate-specific nenbrane antigen _(PSMA),
.prost atd-c amedlsﬁh@p%]t Repulqtionpyccording: toTglaim | lsl@l‘ﬁlteé@ﬂ the anti-

infl &ﬁltcl 8‘8 (f\ |ng Eo claim 3, wherein the
_ pre mne i'gen

s anZaut oant | gen. 8. The
i sol ated cel | popul ation according to claiml or claim

2, furidher THeORBlaial U Fdp ula@i@ﬁtacéﬁ}&n@%%'ynﬁ cl8imsT M Qhrough 12,
i sol ated cell popul ation accord to cllaim 8, wherein

furthey ¢pmpgisingaasnrighed popylationiplel p@ls,aor Kicells ammat ory
cytokine. 10. The isolated cell popul ation, according

to cl aigm 9. mehesigd % g%ﬂ%fmnn;&mhumﬁyfso Kt Bhe enriched

- TNFa, 1L-10, e I solated cel
populatiop of Ttcelimis a(celd) papulgfianceondpaiisimg Ssolatdiket eells. t he at I east
one cytokine is an anti-inflanmatory cytol dne.

The 1 sl 3t o GebbcR OB ALARLPESILANE Sefh S %an the isolated

populafich-of B celis iPetAtantidlly aﬁi'ﬁzhbdsﬂirﬁt&ﬁs cell popul ation
according to any of cI ainms 1 through 12, further

col 1. 1614 TheaSHleist Tl opBiaion asbrdive & S5 ob Fig 18 ghroven 15,

whereial e rﬂeﬂ&ucvwwr Iﬁhlziti&ﬁ Mdthé ekl mmwt@h | o0 a@tﬁ)lo'éoﬁﬁ |s|yﬁgcnelc, or
is a cell population conprising Isolated T cells.

allogengie j sol at ed cel | popul ation according to claim 13
wherein the isolated population of T cells is

subst it i alphy galaded rl:%glﬂ blatioft %Léo?dm Qo i 16 k&S the T cell -

cell popul ation accor to any of ¢laims 13 through
populatibn is substantially enriched for CD4* T cells.

18.  The isolated cell population according to claim 16, wherein the T cell

population is substantially enriched for CD8* T cells.

19.- The isolated cell population according to claim 16, wherein the T cell

population is comprised of a mixed population of CD41 and CD8* T cells.

20,  The isolated cell population according to claim 13, wherein the enriched
-population of NK cells is a cell population comprising isolated NK cells.

21.  The isolated cell population according to claim 13, wherein the enriched
population of NK cells is a cell population substantially enriched for NK cells .
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wherein the dendritic cell population and the T cel
popul ati on are autol ogous, syngeneic, or allogeneic.
17. The isolated cell population according to claim
16, wherein the T cell population is substantially
enriched for CD4+ T cells. 18. The isol ated cel
popul ati on according to claim 16, wherein the T cel
popul ation is substantially enriched for CD8+ T cells. :
19. The isolated cell population according to claim
16, wher ei mHehiSoldted @bl poP@REHAAdcOdin gStoCRTIPES S8kh 98, & claims 19
m xed popul ati on of + and CD8+ T cells. 20. The
through 4} sthexgire the) depdrite sell pppwetionrandrile K celinepulgtion are autologous,

' enriched population of NK cells is a cel
Smgﬁ%%%gfggﬁgﬂg%onprising isolated NK cells. 21. The
i sol ated cell population according to claim 13, .
wher eiz3, t hey eBhipediesh coRpHdiat iaf ﬁs&ﬁte&'@d%ﬁlaﬁ%nio‘f @D¢RdH, CDh14t
_§8p¥lat|on substantially enriched for NK cells. 24 22.
dendriti,eells apg a pragiatessnecific prguahrang rntise®SMyY-t 0 any of claim
13, or clainms 19 through 21, wherein the dendritic
cel | papul gteQnRfoditbA achifdmg!tb RARHDS hRRerddinprising an - isolated
.~ autol ogous, syngeneic, or allogeneic. 23. A
populafigrpbk pellsen Ndgagllsi si ng an i sol at ed popul ation of
CDl Il c+, CD14+ dendritic cells and a prostate-specific
menbrane antigen (PSMA) .. 24. The .conpasition _accordi ng.
Lo ol 29m 2 FERIHCPT SOVHIRE & MERGHOR SORATEE" FOpAT dendttc cels,
-comprigfng:l cells or NK cells. 25. A nethod for isolating a
popul ation of CDIc+, CDl4+ dendritic cells,
conpri sing: obtaining a population of dendritic cell

pr ecuPBBHENE 3 pepudationof dendsiic cplbPisEeseRSsor s i nt o
imature or mature dendritic cells, and selecting the

popul @ft@ehttinSMkbrdoureh ifhin £ o} Hﬁt\ﬁ@hﬁrﬁlﬁfﬁﬁ epnd B
imature or mature dendritic cells. 26. The nethod
according to claim 25, wherein the popul ati on of
dendr is¢leatingabé popdaonraf i3l lics, Ob14t deslidty cehafiast the gn@ature or
p Lati gn of | eukocytes with a nonocytic dendritic

mamcé%ﬁ&tb’rcgﬁﬁr sor-adhering substrate. 27. The nethod
according to claim25 or claim26, wherein the

di ffepent i ahé @kethod according to claim 25, wherein the population of dendritic
cell precursors is obtained by contacting a population of leukocytes with a monocytic dendritic
cell precursor-adhering substrate. '

27.  The method according to claim 25 or claim 26, wherein the differentiation
-of dendritic cell precursors to immature and mature dendritic cells comprises culturing the

precursors with at least one cytokine.

, 28.  The method according to claim 27, wherein the at least one cytokine is
- GM-CSF, interleukin 4, GM-CSF and interleukin 4, interleukin 13, or interleukin 15.

29.  The method according to claim 28, wherein the differentiation of dendritic

cell precursors to immature and mature dendritic cells comprises culturing the precursors in the

presence of plasma to promote the differentiation of the CD14 dendritic cells.
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of dendritic cell precursors to imuature and mature
dendritic cells conprises culturing the precursors
with at | east one cytokine. 28. The nethod accordi ng
to claim 27, wherein the at | east one cytokine is
GWCSF, interleukin 4, GWCSF and interl eukin 4,
interleukin 13, or interleukin 15. 29. The net hod
according to claim 28, wherein the differentiation of \
dendritic <cell precursors to imuature and mature
. dendrsgi ¢ €8¢ lSeth@REd&iRg Gb)! &ﬂ{)bﬁ G4 B BfMghOLS Wwherein the
L the presence of plasma to prornote the differentiation
differengintiom of dendritip+ celb priachsprs toeinimgatusaBD matire demedritiscells comprises
. j . Ll ai 5 through 29, wherein the
mﬂuﬂm%ﬁ@%é?éﬁgrgSW@E%%?&%%ﬁﬁwgﬁplg%éII precursors to .
immature and mature dendritic cells conprises
cul tusing The nies Ee%_%fcﬁn%’“t& R1A8mP? £ 0RhE&GERT M6 decRMInISN CD11cT,
31. The nethod according to claim25, wherein the
CD14" lehdyritid cells Gbm3Bk iinmaturRldratdendbhiliiic caBlcbmpfiseom t he
i mmature and mature dendritic cells conprises adm xi ng

the popul ation of dendritig.cell. precursors w a_ .
o o Ste B8 gPhyaSeHirdenduifisr PRGSISOBN MR b sO pesige probe
under chRdiilGds Qrdadive i HEbAXatitnldT 4 SshSIBl 4vif e TIPS pressing dendritic
dendritic cells; detecting the CDl4-expressing cells
cells; conpl exed with the CDI4-specific probe; and selecting
the CDl1c+, CD14+ dendritic cells. 32. The nethod-
accor gl na: lcah . r.ej 14.-: i Fy e A
e e e et 11 SRBlt WiBP B! COELHIOHE. probe;
and to claim25, wherein the selection of CDIlc+, CD14+
dendritic cells fromthe imuature and nmature dendritic
cells conpri,se fi nit el ectio of the CD 14+
dendr?e?‘?cggﬁg}el @ﬂc’fhabi&%@ﬂe@’ﬁé@ i c probe coupled to
a substrate. 34. The nethod according to claim 33,
wher e3n t MehdFakdod Re&rding tOCRBE 315 whlreidibel CI8IA ¢hecific probe is a
ant | bod 5. The nethod according to claim 33,

_ - .3
CD]4@R%%$%@H%PH§ substrate coupled to the CD | 4-specific
probe is a nmagnetic bead. 36. The nethod according to

cl ai 5, 4hither .conprisi ul tyri t.he i,c+, +
- CoL4 GondPit Metied: Febise, BY shim v, | irindhe SHRR phED1IC"
. CD141 3bREHRVel18Fbih RBihfiaRfe S mature dendritic cells comprises affinity selection
of the CD147 dendritic cells with a CD14-specific probe coupled to a substrate,

34.  The method according to claim 33, wherein the CD14-specific probe is an
anti-CD14 antibody.

35.  The method according to claim 33, wherein the substrate coupled to the
CD14-specific probe is a magnetic bead.

36. The method according to claim 25, further comprising culturing the
CP1ict, CD14% dendritic celis to obtain an isolated population substantially enriched for
mature dendritic cells.

37. A method for modulating an T cell response to a preédetermined antigen,
comprising: '
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mature dendritic cells. 37. A nmethod for nodul ating an
T cell response to a predetermnm ned anti gen,
conprising: 26 obtaining an isolated popul ati on of CDI
i s+, CDl14+ dendritic cells; contacting the isolated
popul ati on of CD|Ic+, CDl4+ dendritic cells with. a
predeterm ned antigen; and contacting the isol ated
popul ation of CD |c+, CD14+ dendritic cells with T
cells to nodulate the T cell response to the '
pr edet i ned. . ' - T & Eﬁiﬂﬂ .
cIaimgl.;)ngI %g?@ﬁ%hgﬁgogg%mrégﬁcgﬁ&gge%ﬂ%d?it|c (%gﬁls
have been obtained from skin, spleen, bone marrow,
t hynmus cohtaeiy BRURSlategepdpaltionl of BiDAeet, OD1FbEndiROdells with a
39. . The nethod_according to claim 37 or claim 38,

pred g end | c+, CD 14+ dendritic cells and the T
cell s are autol ogous, syngeneic, or allogeneic. 40.

I

The nmeth ccor di to clai.m : rein.t he 1 i
Soras sangie BB ol sopitaBb of ot e i dkpaiht efif i T cals
to madnlaw the & cell responde\td thepledeldiminddtdatigeaccor di ng to any

of clains 37 through 40, wherein the predetern ned

antigen is a tunor-specific antigen, a tunor .
associ d8ed dheimgghwd agerdingiio clyim 37owhereinthe @D14eit, iRIAT dendritic
. cordin o.claima4il erein the .

calls fidve B, GEGE GRRERER, el Hon8 st WORLE' Bulphnodes, periphera
bloodcanmed blwdoci at ed anti gen. 43. The nethod according to

claim42, wherein the prostate cancer-associ ated

antigen is g{jost ate-specific antigen (PSA), )

pr ost aB8- s pde fnethore atnondieg dntclajen3T PSyim 3, wherein the CD1lc™,

L Rrostatic acid phosphatase (PAP). 44. The net hod

D14} deg Geplisgn ey arsiqlegqns; HEencis of alogepeigy

i solated population T cells substantially enriched

for T + T |S; P At on.+ -

of Cgl?-%ﬁh N d‘i@% bﬁat[h_!_ ogeg?ﬁ:cg(?{m%s& cliim 3D, Sndbiqte epRYL YT dendritic
cells are contacted with the T cells in vitro or ex vivo.

41.  The method according to any of claims 37 through 40, wherein the
.predetcnnined antigen is a tumor-specific antigen, a tumor associated antigen, auto-antigen, or a
viral antigen.

42.  The method according to claim 41, wherein the tumor-associated antigen

is a prostate cancer-associated antigen.

43.  The method according to claim 42, wherein the prostate cancer-associated
antigen is prostate-specific antigen (PSA), prostate-specific membrane antigen (PSMA), or
prostatic acid phosphatase (PAP).

44.  The method according to claim 39, wherein the T cells are an isolated

population T cells substantially enriched for CD4* T cells, CDS+ T cells, or a mixed population
of CD4" and CD8" T cells.
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