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WD 2004/ 053072 PCT/ US2003/ 038672 ADM NI STRATI ON OF
DENDRI TI C CELLS PARTI ALLY MATURED I N VI TRO FOR THE
WO READSBRT OF TUMORS RELATED APPLI CATI ONS 5 ThPGT/US2003/038672
application clains priority to United States
Provi sional Application Serial Nunmber 60/431, 267,
filed Decenber 6, 2002, incorporated herein inits

ADFIRIS TR ARLON QF BERDRITIE KIS PARTIAL LY MATURED
tancer TKITROFORTHE TREATMERTOFT eRidRs

potential of DC based inmunotherapy in both

protecting mce fromtunor formation and elim nating

establ i shed tunor e ave been at

| east partially dﬁ?’f&?@&fﬁfﬁm@’% smal | clinical

trials. The transition fromsmall safety- or

pr oof - dhiscappliegtiontdldimls pribityl tanfted iStdtéd Brovi3ioni APplication Serial

activity or_efficacy can be denonstrated has been
Number RB/4B b6 hyfile¢ Dereiplsr 0o 4202, iigomoraied s in ofs gatigshcfopall
purpo?&. preparation (see below). As a consequence, few

conpani es have been interested in devel opi ng DC-based

cancer vaccines despite the | arge potenti al

t her apeut i ¢ of BASIKCGROUDI)OFSTHE iNVENITIONal (I T)

injection of DCs is a special formof DC based

i mrunot her,apy. {njection, .th .ta u nti gen

fr om amirBes eelBs) s FinsBed sofheaerisls lipaole daefe
immuhb@eBY b@8ihckP Aniedi bfpeinicRts Hive dahbadiratdd thd Boteitidf DC based

nodes. I ndeed it was found that the efficacy of such

immunpigrapi in Both preta¢ting miee diestugior fermaties apd elimingting egjaldished

f 0 | S I r ' | : ..
rofl,7ERSRLS1S 0 b S oG0S AR AL oy RFGhat v
trials.aPR¢ @asktionsfrdd Ishidll cefpabt prodf-of-tondepetialsng ldrperarisls i which

chenot herapeutic agents or_ radiation priaqor to

th
activifygreetticasy can bodemonsiraigddias besn hindsyed by thgldhasioun amjteumbersome

Chat : . ;
narE SO ARHAn (2 befRo2 T CRTRURL B ENERARY e been
interefthil ki dévetopaig BIC-based tdncervacEGaecdaspideithd 24rg8 Baten24 @icrapeutic of

Tagaka et al., Int. J. Cancer 101:265-269, 2002; Tong
such rpdygts. — cancer Res. 61:7530- 7535, 2001). Since the

tunor cells are the source of antigen, IT injection

f or egoggrdthaons ?d't) irfj@dtioRQF AN a SR iAo ADE-based
~ manufacturing of tunor antigens as they are currently
immungthdrapy. kpen 1jEtdathe A¥G0Ake MCHtigen dEBl GRPENR oridying tumor

cells, gllal rl?:s% ltl:?eg%ﬁgfri pogf ?gxs %{%P {r}]g%% §ns {ontgg ll)grﬁlgﬂ gorheg.f Irfdleed it was

found that the efficacy of such treatments in animal models correlates with the degree of

apoptosis in the tumor (Candido ef al., Cancer Res. 61:228-236, 2001), which suggests that
this approach is fully compatible with treating tumors with chemotherapeutic agents or
radiation prior to the injection of DCs. In addition, several groups have demonstrated that
such combination therapy is particularly effective against established tumors (Nikitina et al.,
Int. J. Cancer 94:825-833, 2001; Tanaka et al., Int. J. Cancer 101:265-269, 2002; Tong et al.,
Cancer Res. 61:7530-7535, 2001).

Since the tumor cells are the source of antigen, IT injection foregoes the need

for both the selection and manufacturing of tumor antigens as they are currently used in most
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need for conpanies to have a proprietary position and

the few tunor antigens identified to date have yet to
wbeoopnssoen to provide significant clinical benedT/S2008/038672

addi tion, the use of such tunor anti gens often

¢ Lts 4.0 a nonova t wWhi C i

in vinfg3E el Refe FERRLED  SoiRoh Fp B SRERLis 3R e by the

need RXROMPEMiSNtoHavé B Prophieta@f Podit@aridthé [BWJtMni’(ﬁtahﬁgbns(mentlﬁed to
course, the need to manufacture the tunor antig

date hgnelaet te bRAFQVED e Proaifisisigificatielinica) benalin i addiion, rﬁlge use of such

camo RRERETR AL 1B 0830k S5 L0 AR Rllones

tumorsedds dowva rédudatel erecixptession of the ahtigausednminosuppatiss iQfecourse, the
t unor enV| ronment. Tunors are knovvn to

need { mguifardiredheiimon setgepainder ¢padiseas AR e Gaod Marfaeturing

Pract@?é 4e E&Hs%h&WoIaIQ:%Ltl to rc?a%ﬁ@:ﬂ?fﬁ? BQ%’@'iﬁnﬂmhz%ﬁén methods.
f ct| e Th2-type response. Several groups have used

genetic nodification of DCs to attenpt to overcone
t hese dJilipyeesgiafdCesubgestssthe é@@e@pabllls]mtamlmgmosmresswe

tumoxﬁi%ngvl‘ij{%g{?gg N R ufnécfrp are%tﬁ\%gl g %léolgnt %ésllt %n%%ti&gctli@ééhe DCs or that
have ela811Ry & sk@lv T cél?E ohi3e tvtd @ 1k¢ éfecktik@4rh21t19POYesponse. Several
expr essi on of | gan&é Ki kuchi et al., Bl ood
groupgéxagqusyg gemmodlﬁh%loemf HGiaHEMPEO AV OmS thess SHPRIEive
effect?,f:sb %o%%g?h% h@&fon%? Jlglfljetellngé?guﬂnai@ E]'., Yy, Rishioka et
al., CHifzcte@ZRbb 59:40865- 40@(;31999[1\/&&3@6% Z%é]‘hé’r&ﬁﬁb 1429-dr7B4el 90T) or

injection of DCs .jn atletsvvlth ic mel
exPIeBROR A0 LEEIkbb 4ok HEIP 4 LD 20P ly Eie MR I rosult
descriddll bt @ﬁe%e‘éﬂ'ogp ﬁff{h%m ordee the H@Bxl@%fﬁ%{‘ec%ﬁ BrBrsast
carc nona opsi es o the regressi'ng 20 1esions

theragbatoapproathed i nfiltrating T cells, suggesting that the
DC had i ndeed activated an imTune response agai nst

T nj oo <DCBRE Rt G28T i 0oP SRR, Mkt §pge n

patieft§ Q¥thGetddtaiidirhélGadtha 6 broist 8incee MEHdylobtdiltRgior regression in 4
significant down regulation of MHC class Il antigens

patienipwithfmelprongyand ig @so pANRNS wrtkv bragbtecatsiroma nBiopgiet ekife regressing
e d Down
oS SRR e PSS 0 A BB st o

immun@TitspOnRdd dgdinad the Yurﬁ)&tcﬁm | @erafl t}idﬁe d&edembhitragesl that IT injection
rovided in the present inventjion this can be avoi ded
of D Sh‘i"%ﬁf@#ﬁﬂbla i sk G oI s fisegt Jimen! bengtit. However,
i i
signifRCHH} oA F glraﬂ]gn ogﬁg{@%lﬁé Igl?gu Bt RA 6T ga'f B7s g&kgﬁrtu%lgoﬂfh‘nolecule
on 1nJIet:ted @Gsfhas bem’xﬂisanved CEIoWntrbgﬂatlcm ofobkdse ctited In}olmuhesokcaﬁld be

generated 30 from s.in
exm%?de@éﬁ%eéhe e aTy DAt SR DEEs 5 PRDxided in the
presehﬁhbé@foﬁ thi6 Bar B AVfdddthrod %h Ps;ﬁal ﬁufumﬂmmltmég BAESH
e cells lose their capaci to take up antigen
admimbtratonent | y, and gain their T cell stinmulatory
functions. This process is conplex and at least in

DCs exist in peripheral tissues in an immature form, ready to take up and
process antigen. It is this immature cell that is most closely mimicked by the DCs generated
from monocytes in the presence of GM-CSF and IL-4. Various stimuli can initiate the
maturation of DCs, during which process the cells lose their capacity to take up antigen

efficiently, and gain their T cell stimulatory functions. This process is complex and at least in
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2 WD 2004/ 053072 PCT/ US2003/ 038672 vitro can take up
to 48 hours to conplete. One ot her consequence of
WOoreaoa0s307ron is a change in the mgratory propRCT/USR086038672
the cells. For exanple, maturation induces severa
, ' re L hchkudi [ ' - &
viro SHARNS 4RGN Rppl OO} A% SRl G L6 Mane

in the\igragorly peopeetiasrof tHIG11aCFovadatple, aaitirati@giadings stveeal chemokine
ant i gens that arﬁ, ﬁresent ed on the 5 DC surface.i.n the
I©c

recepiopminekiding CeRdswhich digctdhacdlsity tharlceqotegions a5 drairigg lymph
nods, AUE ks DR SEGUNET 0 5D B B pgntd on the

DC swefacalin the £ontextpof chssl] adBHaRIDMHAG mdl&@¥gs, and t he
current prevailing hypothesis posits that inmmature DC

o o BT E R 50 5 S BB ot
antigeh8 6y P K3W4s 1 899) Exp VAL I186:299L081 1998, Uhd tHeQurrbht SEvailing
in vivo is required for efficient

hypothesitprsiis thetinampigre DCtcontimually\preseaicimdigensia thanimmeng system to
. aturati op-can result i [ [ [ . .
mainc B e SR Gtk e Pt L8RSy Bt maturation

of DOsTWABlis reQdir&Bfof 8fficiéh® hmulbetinii &inS €t Ratriewebedbmiehpparent that
maturation stinmuli that produce either outcone has

DC maBiratinnegen gesydtiin sitkey impynostimylatogeerdmmynpsuppressived ¢hat

j oSt i At u L )
(Chal SRR o LR P54 R, B9 TE pRcp SHBEEEG R ration
stimuB @Kkt prddane eittee ohicame Haenwtbekbw glucrated, 18u ok gerdriflly accepted that
. 4:23-25, 9). . Therefore, part]i tur.ed DC
lmmugﬂaumﬁétséylﬁ surocre fir T ﬁ?i aﬁsw,d_@{dpﬁ@r@%eﬁ?%wm
Immusibl 31988.988e5h01f LinABLhAL HABM I JgepsAS@p i e DBDS, 1999),

cel 'S are knowh to result in expression of CD40 | i gand
Thereford, pantiallyempuod RE souldbe hsedfdr ITBR| deHos gspatiR ydF thEtgEmuli used

| NVENTI 20, Th rese i nyention provides a ne .
for mptp QQUBIA T TPIRHER SELRF KRB Ey e R etion of CDYo tigand
and if@EREdRIcHEh bE-pdm ni stration of a cell population
conprising dendritic cells that have been partially

matured in vitro such that the parti al l'lﬁ mat ur ed
dendritic cel BRIEREHMMARY OFoTHE INVENTIQREe up t unor

antigen and can induce an imune response subsequent

to admimi i: - i ndi v . .
pr ovi dseprseBftotifn By diathA for PG M dnt: amgr immune
responde dorippisingrthé ginminiswiatidn of 4 &edl poputationcdmprising dbedtiticreells that

spite of the overall i nosuppr essi ve Vi [ onment .
have Qgenpapiallynatuses in Vi Sé‘%%hﬁ‘&é’&ﬁ]&f‘@é%ﬁt%g Bmf_{r}t’&ﬁ%ﬂmetam the
abilit% g;ﬁtu‘g%/ﬁ?%gggétﬁi dnQ cah MREE 88 SnMuhdredGRAE shlseqeat to

vely inpacting on their .
administragioose amuiditidua). The oyethodipesvidésufot thereffigient wpdake and processing

dendr.itic cells would not b dm ni st.ered to.tunors .
of turfsphgersrwgim i 1ROk GinogBed i el oy Bt amitifioguppressive
environment within the tumor. This immunosuppressive environment would be expected to
interfere with dendritic cell function by negatively impacting on their immunostimulatory
properties. Further, mature dendritic cells would not be administered to tumors because the

cells do not efficiently process antigen.

Administration of the partially matured dendritic cells can be directly into an

existing tumor. Further, administration can be into the tumor bed, the tissue region in and
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30 Adm nistration of the partially matured dendritic
cells can be directly into an existing tunor.
wao-ooiks3072 admi ni stration can be into the tunorP@EUS2005€38672
tissue region in and 3 WD 2004/ 053072
aroun. ?%IH§%9 913/ ﬁef%?n?r affdt Rgﬂgleﬁt 'iyms-{frgl%hltﬁéﬁ%vgegr%s%ct?gn of the
after trea €., surgrcaf resection

tumopribhe, sitruli@ficoup With( ot ﬁbse&ﬂluamltb ahanotherapy, radiation therapy, or
subsesﬂ:gent t o _chepot heﬁr apy., ..radi at|8n t her apy,
eicgh

combygHpn and Hherlikst The partial matyred dendsitic ceHl§ eany a,lso be
o B SGAEH dorSobbmie A0 B, B SR B b0
surromhléng tunor regiora 1 additioo tindpangaltyumeturedatgndmtic teilsa;dni b¢i on

s bR VS S8 B 5 2% B Bl o or hmph

directh ﬂRht%E itgmb 8t teMof b&t ofitk oY %Hhsafﬂﬂcﬁb@%y%'r WiWBB tumor. Still further,
irectly into the tunor or mor bed, or the organ

the paemally watweeddendritiopalls cambe administersd genergllyrintocthe cireyletory or

I n be adm.ni stered
tymp s Rl R SBE Wit feu e TS R BRaP PG . o
such that the cells will be delivered into the tunor
r egi on Deh@ritieoeltsi dripeecambtssthereo) nsetuilria alicsprestai #vkntion can be
useful in the present invention can be obtained from
obtameérfr%&,afﬁw@mr&%.swn s p@e RONGyBAEO Wethy s, lymphaedes wbwcal cord

n
blood] G150 tAPhld Hna %6 fike. TR o adABii0 Bl an B SBlincdom an
individnalro da treated ov frdmed hdatih mdi\rld!laﬂ éﬂmmatGMMQtHaemdlvhyal to be

i nggw duda HL@ mat ched t (13 i ndi vi dual to
treategl, dhe depdriticeeleARreyreory ere@ s?n?waawgmem&ré%lwe&n
contal€d HithOPh LV an{t'aﬁﬂ f&r%u%é@&t&?c&ﬂﬁgsﬁﬁneﬁr %ﬁfﬂls@ratlon to an

mat urati on agent and fornulated into a conposition
individdah ni stration to an individual. The dendritic cel I s

used in the nethods of the invention are partially

g}at greﬁihie 'ttgﬁrﬁ%ﬂﬁ%e[?ﬁﬁ?f}eofﬁ%ﬁ tdc’f Bg {x%vterqt?oﬂ aprg%%l!t"aﬁ)r) matured
in vzt;bUtSu&ﬁBIerzlgéntb fdﬂtlﬁ@ﬂldﬁ@}on%@bﬂldrﬂﬁ: dé‘ﬂhiﬁiﬁﬁaﬁoﬁmmdﬁ for example,

interferon FNy), 20 |i popol ysaccharl de
but arc: mpsg\mlt@djthaﬁlél@s @g?;@etﬁea@umn BCGINmggrferemny (IFNy),
ivopotGE5RRRFER) R THRRNE e R et imigggonuinotine compound,

e.g., Linflfazo uﬁoﬁﬁéww dthpoand,-sdcies Myhrino-2-ethoxymethyl-o,o-dimethyl-
1Hi mi dazol [ 4,5-c] qui nol i n-1-ethanol (desi %nat ed R848)

1H- m@jglazpl[(lzﬁ ﬁ}gpm)@ilp-rlo?;mxyol gdgsignated R848) or 1-(2-methylpropyl)-1H-
1m1da%%%q@ﬁh%ﬁgqll Qﬁgg,?ing?% %\ﬂﬁvaﬁﬁgo tOBﬁW? leérj Zfri]éc \éﬁcﬁh%& ?erem by

refereﬁﬁé inrietentirets), 3)§yﬁthﬁtd doublelimardesit o&ﬁﬁﬁﬂucleotlde eg.,

}/ i_bonucl eoti de, e. {( &T 12) U}n
poly fimeMI- L2 U gon s kcoichisrona Tolkciks cBotrT L kyeh as k-2,
TLR-&S’I‘ Ik&a%d/or?si -9, a sEyfiknte %Pﬂ{lc%lﬁ;g{ng% g%pt%pé%%nﬁglﬁ?lfysl’ﬁgd CpG

e| c acl cont ai'ni ng unmet
motifkkioown toandmnditbenmtweativatof DAE,iand thef lik8Cor acembihatidn thereobr

a conbi nati on thereof.

BCG as used in the present invention can comprise whole BCG, cell wall
constituents of BCG, BCG-derived lipoarabidomannans, or any other BCG components. In
certain embodiments, the BCG is heat-inactivated BCG or formalin-treated BCG. Typically,
combinations of BCG and IFNy are used for the partial maturation of the dendritic cells,
although as an alternative BCG can be used alone. An effective amount of BCG is typically
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BCG as used in the present invention can conprise
whol e BCG cell wall constituents of BCG BCG derived

wo peasaill domannans, or any ot her BCG conponeneGI/U$2003/038672
30 certain enbodinents the BCGis heat-inactivated

o 355l L FATEES R YRR o SRR AL e i

typicdlly dbbet ﬂ)@rtd labéitd 00 Units pertrhil iite 0 6f taseu@culairé ficRl Iy @nother
BCG can be used al one, An effective anount of BCG

embogdipising te|dgndutio gyl eyt natomagent ipthr/ipgaroguipelasR898 mecally,
| l,tur

R e e T R
more hyikallg 5abQ0tu gl DO tidsid cultnes madlilalié iisetl e Theimidas&qignoline can be

cul ture nedia. | n another odi nent . the dendritic
used gleng OYdE?ar‘\%ﬁqoﬁﬁ’l%nge‘ﬁ‘tth:lf@r W}@ PR & sﬁweﬁmquﬂbofpa% and/or
H:Ny_Typl cally, an effective amount of R898, a TLR-4

agoni st, that is effective is about 1 to about 50

g/m, 5 nore typically 5 to 10 gg/m of tissue culture

medi a iThe psesent lﬁmtlpnalsazgmpnmlcpmoaanmaehe Qouysition gemprise

denareisfs BEPRERARR Gt ik e piten rdaaiscon Bl mERtp G aeen

combiRAMIThSEShySRIGAE] lyi a@é@taﬂl@&mﬁ&""ﬁ@ﬁéﬁdﬂ%r €RETPichS R administration
dendritic cells partially matured in vitro in the

to an pndisgdynd avithfa tymeenBartielly mewire depslrigic sellowsed g the compositions of the
1nven@8%pc%ﬂxg|?\t7&par Yaf’édotjtxg sgigﬁ é%cﬁgtglﬁgltg?)%%oﬁe%ues%ch as, but not

or ex pIen or a

hmlteldrld OD&II)U @Dg6iok EIE4t unwercellfiaay dbfinky noBéxpres tenudtlisuiface marker
used in the conposiitions of the . invention
CD83t mgi sélél| qap uptpke a%pqog@qmagp%@ Jﬁ@@g@pgﬂogfyplcally w111 comprise

aboutg%Sg)t éﬂé&gﬁlmﬁﬁ ¢ %#ne gﬁf? ?aﬁfallywtunfaégtdﬁ%ér’itgexée‘rﬁg §@bsequent

to partiblematetdtion hid dendritia cédlsrcan 6B883/optuserved and stored fompd pétﬂ)d of time
and process anti

) t typically. wll
prior fopdgtinisEaten %@8&351@2 gfhs Soi 3S'fé &%{Smgﬁ? ' gﬁﬁ%@ms fmagyed
dendrmlrc%lls aat Férﬁfnlléé (AR ESLiRROF {He! preseh 1ln§ent§‘dk2:§§ gls' §dlated from

o partial maturation the dendritic cells can
the patneytdmvmhe aunermd, the partidlly ovatuaederidoitic oflls Gamebe modu@c from

cols SRR b o0 Blodoat fo MRAFALE L Nk hsef P A Bitchell TE e btien.

conprise the conpositions of the present invention can

be i sol at eDEMAIDEDIDESORIFHON OBVIHE INVENTUO™ or, the
partially matured dendritic cells can be produce from
20 cells that have been isolated from an indiyvi dual

that ha¥ngdencelisarandivese PoRplatRn ofantigen presqntingcelisound in a

varie g B Ty e B L G L PP 2RO tnman
Ann. Rev &nmueal] %ﬂ?l-@ﬁ (1991ph chnhdatld ccimnclyd@bmphotd dsudasic cells of the

06: 259-62 St. e n . Rev.
spleet, erahiaiss ot B8 epio8iyent seHt peRas Hie iesd sifshlrdan
CollettW¥RN QLU ARNANS hieGl4s6itikd aPh gfol based on their morphology, high levels

of surface MHC-class II expression, and absence of certain other surface markers expressed

on T cells, B cells, monocytes, and natural killer cells. In particular, monocyte-derived
dendritic cells (also referred to as monocytic dendritic cells) usually express CD11c, CD80,
CD86, and are HLA-DR", but are CD14".
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25 spl een, Langerhans cells of the epiderms, and

veiled cells in the blood circulation. Collectively,
waleondnsiorz cells are classified as a group basedr/vg2003/038672

their norphol ogy, high levels of surface MHCclass Il

expres C e i

i e R A

usuallya@dir4il Moéddcgtic d@ldrisic ckh ppRtisbisithAbe obtamed)ﬁoen gy fissael where
dendritic cells (also referred to as nocy

they rggdiprticulagly) IV@)’hQ}é tigpyey seshs dasspigsny neéﬁmow Iypyph nodes and

B R T R

Periplerall blpodsis areatily actespibteaiouscernd rmmyc)efc)deadetwselhpﬂeyursors

Umbigmlgﬁwelyb ?(f %?%nlgﬁsgg fequlg L Iﬁ?{&?%tllc fﬂ@?ﬂ S@%&r@ors Monocytic
dendraﬁraewﬂécﬁféoys ¢RI 18ked 'ﬁ%ﬁ“@%r&'t’ﬂ.;‘f Ggarififts fPWVERR an RARRNe
marrow, |ynph nodes and thynus.” Monocytic dendritic

responsgl dan ;bp ebiciteslorSeick brganisms ibdudesaslimaledfof example,ancluding humans,
and nghhiiRaf el KR S R A RTE B bels” RRKe) dnd rats),
birds AhEG&E @hizkerd) s wetiads tﬁaﬁggénw Ppeéled theropt her source of
nonocytic dendritic cell precursors. Monocytic
dendritic cell Erecursors can be isolated from
vari et yn egrtain gahpdimenispthgmaongcyis 4%4{1%06 ]r%@ﬁ)‘&fﬁ%ré ap{Ar
1mmaﬂﬁ‘e ﬁé:r:«ﬁ‘ftlrc %QIIT égll 19(?118%2 'rt@msa h&gtlhg ﬁa?%log}] a %ra ect in need of
1mm1musthnu'ﬂstmrp smcmaetseﬁ),r erampis) scﬁbcrqiaudmtrng otleg sybj ecatfsr whom cellular
and rats) Q birds hi.ckens
immufgyijringatian %mévgé)ﬁp%fl HesE GESribe ebpubighs g & pacteridl or viral
1nfect§‘d}p9ﬁjd e hks). I.t)glﬂn@i@ RE ?Fécﬁrsgﬁ%ﬁ/o} ifAm@afid deFHd%@lH e8I &lso can be
and/or imature dendritic cells can be isolated from
obtauaadffgah amiALAutbjatnbed hﬁalﬂnyondlaldgaﬂkfpepm'tlalnacne@d)nctnd administration to

an AL e P B e BB Ol G ar

i mmunosti nul ati on can be beneficial or desired (i.e
Dend#Atié bjl @edcultow 4hd ImnAclk PdndfitiOCeNd ral 15 infecti on,

and the lirke). Dendritic cell precursors and/or

immature dendritic cells also can be aqgbtained from an

HLA- mﬂ\éﬁb@fisrf@mwhyng ﬁ%” Rerwasions enrighsd fordendutic ¢elk preursors
and 1rﬁ$&u?95@nrdh§ I?I n Yy r| s gﬁé&e{ﬂﬁg Bﬁ)%ﬁjaﬁﬁﬁ)ohé‘mg.gg are

munos recursors an
knowh lineielarte Flaeemm;tle adefidhitis cd‘l/b;trhmn‘mré ard nmnhtata depdaet bells can be

. popul ons, enr.ich r.dendritic.c precursors
isolatéghby ﬂ#ﬁ&ﬂ@& heRgBRES gl"é’gc‘@f JRheresis o ?ﬂ}%@%ﬁa by eé@afatwn of
buffy cﬂgtg Li'gée'ﬂtgnéj Ic&ﬁﬂﬁ%‘ﬂgo@ Qf@ﬁm%ﬁcﬁ%t A fudeReHe. gnu&ﬂgFlcoll@ (such

For exanp endr| tIre cel precursors
as FI(E@hh{HAQUES); RERGQLIS (doﬁoniaksﬂma partgdésail ¢ 0aym diameter) coated

with rfogl{fbgl%%%}l%g& m%tp%ﬁgg L{?Qf?p 6\¥crg h?erfcﬁﬁg 1'15«[% differential lysis of

cells, TiRefiohl 41 thé ﬁl@é rlnfdé%fd éMbodfRé ta)letﬂ(o@?ﬂe%ﬁulatlon can be
centrlfugatlon usi n% Fi coII(r) (suc
prepared, such as, for examp e by collectlng lood from a subject, defribrinating to remove

the platelets and lysing the red blood cells. Dendritic cell precursors and immature dendritic
cells can optionally be enriched for monocytic dendritic cell precursors by, for example,

centrifugation through a PERCOLL® gradient, antibody panning, and the like.
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as FI COLL- PAQUE(r)), PERCOLL(r) (colloidal silica
particles (15-30 nmdianeter) coated 25 with
woen4@dsmiyzabl e pol yvi nyl pyrrolidone (PVP)), SBCT/OSE)3/038672

and the like), differential lysis of ceI l's,

filer atﬁe%ﬁnh@@ lég&rgérggn%lrﬁmﬁﬁgé @énﬁ ‘ij%w Bﬁ]ily@’anbe

| eukocyte on can prepare suc or
prepamdamalodaoseﬂ;)asqmcl systemn Adhsed Herfeim Iﬁleaelsmﬂ)‘foﬂim’sbd aseptic system” or

defribrinating to renove the platelets._and |ysing. the

“closgdeyysis o JAICE B 4 Systesp v hich Expshfe tngR§ieEis, ambignt, or tirculating air
or otHeFH@ﬁ Wef1edonGitibhd mlﬁﬁhlzéd {Slféllnﬁﬂﬁﬂe@.n@ldd%gﬁtﬁﬂsr fot e thting
for nonocytic en ritic cell precursors by, for
dendréticarghll peecuBOrcanik 1m11ﬁa1glatdendntid1¢edis gbnexal BERCBIde(dehsity gradient

radient, antib anni ng, and.the ljke. . 6 WO .
centriGipRLtrsS W PEks DGR SHS Ohiseii g S T tissue culture
platedBr8mYE3& HFasRE Gnd ANEIKY Gn deslEdl tehibofihdnS, tROEIOSIBysémCAldws

be prepared in a closed, aseptic system As use
aseptig éraésﬁqr of the derdritis cel lpmcsorSe@épmrreattsry derdrtticoells friompaneigitial
collecﬁ%; vgfsgl 12 sealg&flg: tléﬁl{ cu iem \IIeECL” A\ |°lrl1t S 8?&&3 gc} ncg}-ﬁtgl;lle air.
non-sterile condltlons is mnimzed or eI|n1nated.
G osed myosiiee i@potted mesialdafor 3glafing dadriticicell (peéchrsors istouse a
precursors and immture dendritic cells general

comn&eﬁ%ﬂeeﬁmlﬁtv yhste g lzeéﬁ% Py ma@%?tlp éﬁadsh t%i?é??¥1¥%}k5 remove

‘ |
adherteﬂll’tggﬁréocg\%?tgrbc?gﬁuef f@?‘;‘i"ﬁg‘}‘% %ési(:ﬂljeél s S(E'EE e?n d@;Sh bstehtNos.
5 994|,1|216€and I5c8B54, 756 i ’Elw adhntentimoeodtytestand noh-dsedtitsyedlgrecursors are

l.o asetl transfer of .t dendritic cel .
discafied Sle AP RetBT I et PEart Eu s fidpraturation. Tn
anothblnl'ntefh@h a EQ{ICL@ Eél'ls‘mer\é QaRSkd PplastREANBR] Bagh 'tc§§1HFch plastlci d e.,

cul ture vesse w t hout exposure to non-sterile air
polysimarchestyrgpomiadcansetipdds wereiaddéditoi mgeaﬁerthkv surfage ershlof the bag.

Cells L?Eés:%'l rillrgjs f(alég éltxf%c gaesrloéiroq'rmr I aI l E)atgt%ghéjre ?o ﬁle%eads and

the néiCadietdny 641} WREWEShed TSI rt}%rliangMAﬁ)ﬂ @ﬁala Waﬁlsﬂik%n 40:1419-1420
‘non-dendritic cel qurecursors (See, e.g., US

(200032 02/ /138, insopomtadlgreindyse®BNCH56. ) The adher ent
nonocytes and non-dendritic cell precursors are

d i .
forox 15 fertith bt AfbAHACNADRE Bbidti BRI b BHIRbre isolated
by adh@thado aapdieceeitinding bubswetepasadisdlased th WO PB/@30292, the disclosure
b h pl ast [ st
of W@w grii?grpoga g4 Egaa@h ere igaclne i*&re?’é%f‘d 40P a?lﬁ%?ﬁ@ﬁ@%[‘/ﬁé (g,
1solat§d1?$/ ftaka etee@lsféaﬁ RechBlted \ﬁﬁ{r 4 glé)ﬁ’t@%%c%h ceéielf 1ﬁ‘sor

ICI lod of tiIne n cells to ad ere
adhering subsgrate a%emﬂnb pophiatinn nf kdkanytastis cwitictedmeitl theambsithte, the

fromthe .ba Maf f e l ., Tra sf usi
monog e 3engFiis 50! PESgH0 i (1 oA BB RIS Breially i fp the
substraie. [GhEF BME&RYtes glgclhﬂm(g(%ftlﬁe@ 'theﬁﬁﬂQfen&'imeélﬁﬁB&ﬁsors) eXhlblt
monocytic dendritic cell precursors are isol ated

by
reducedhmdmgadfinity te thosubsiyate, thengbly h@O\Smg sﬂw mprocyés dendritic cell
di scl osed 4dn 03/0.10 of mhlch i's
precuftpBib 33 B efniighr et et opalindt TS SMbaer e
popul ati on of | eukocytes (e.qg.,
Suitable substrates include, for example, those having a large surface area to

volume ratio. The substrate can be, for example, a particulate or fibrous substrate. Suitable
particulate substrates include, for example, glass particles, plastic particles, glass-coated

plastic particles, glass-coated polystyrene particles, and other beads suitable for protein
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i sol ated by | eukapheresis) can be contacted with a
nmonocytic dendritic cell precursor adhering substrate.
wob@a/os3e2 popul ati on of | eukocytes i s cont act eBCWUB1003/038672
the substrate, the 25 nonocytic dendrltlc cel
F ©C Uk [ 0
absorgtg%é ;}Iféﬁr?)gﬁ ts%t;eltr'é %lhﬁa gﬁ@lh Qﬁ’e 4) g({:hv?{étzct gﬁ%ﬂe g’lllzr%caplllary
tubes @ahd aticrpoilleas ineinbekmvs] rant itige lﬂ&l ITmrIﬁﬂqu Gr)ﬁlﬁ&hé. hlbtstrate usually
reduced blndIE% affinity to the substrate, there

allows theahergd mpnopBicatepdritc a@hmewrﬁ%rs &xbg eluﬁﬁé\?ﬂ%bf‘%’siaﬁtlally
n L, e

oo B8 FRBRPR B SR Ao BROLIRC A RERGE b tap e

substantiaHg nhwporogs o faarligpge shmbaoénmneraltlt: mlenﬁﬁxa@llkp‘recwmrs or

The suhstrate can be, r ex articulate or
dendrffieelh S551 B SpSfiate” B Bbea o Roip B ST s etlstrate in
whicH 21Gt4468 maj&ft?/ BKASYRY Fresdiit ﬁ?ﬁle R didafd £8 smPll@$hirtthe cells to

particles ass-coated plastic particles,
mlnmglzasstrappalgs@llpmtilswbsen@ particles, and ot her beads

suitable for protein 7 WD 2004/ 053072

PCT/ US ! 3t

sui t abl%‘e‘ﬂlgée(r%geﬁ gtgr?ile Inn%l%ﬁgytp rdeegg%‘ilg &Qf r%?ur?&? ?o {hle gbc'strate can

optiomdllyriecapaidedby thet adldﬁiscna-m lﬁmdmg)metliao (SaitaEebimigsmediadnclude
the |like, The particul ate or fibrous s&;bstrate usual |

monogyticyiendrifie celljprerwaormisremedia fa a AV ¥ dEIMI A040 JIME
)] t

VIVdV |Psal5|% el lﬂ%) Wk%%&eﬁggﬁ Fl?dl@l (J,&Ypar ; gdﬁ‘fl?l i 1Hzt9éotn2§'1th for example,

cytokfneb (@glsGsaﬂuMcm_fManaphdge Golayytimuiniiag FactordGMaiSH)sIntenleukin

facilitate el u cytic dendritic cell
4 m"ﬂ? iﬂ’?&“gl gnld'gﬁ):}r L‘ngp PSSCTUR f6-§- BUrBRh gy suich &s
autolc%/a?ﬁ? of ﬁm%eﬁ‘ilcls&a)" Prifed Pﬂftemss YOS ds8efunh SIbBmIY fo’\;diéhtt Batidhs (e.g.,

) east a maj or pores pr esent I'n
calciugn wxd/pramnagresi@nmsions ) apd othm moi¢rales dhdt 9id o themmmﬁczeéherence of

monof Qe SRR sdForePupets ke PRl bE el Pigverk BB Blcerod fign-

mono@?tﬂ: ddARE tANplebitsHe t&HRANEREAD YinlcBRaia @aibbiRRen®, tiR blood
b1 ndi ng nmedi a. Suitabl e binding media include

plasmamwn serym eancherigated-ivactieted.pTechattnact vatedplasme gambe autologous or

... Al r RPM 1640, DMEM X- VIVO 15(r), and
heter l?ew%oqﬁsitﬂgﬁel\%%%ﬁ%gﬁent ed, individually or in any

conmbi nation, with for exarrpl e, cytokines (e.g.,

G anul Goyibwingdherghcgsf hisioenyc Srndaitikc aeil p@cﬁaotsab the substrate,

( CSF), Interleukin IL-4),0r Interl ukln 13
the nqur%hfgyg leukpeydes 359 wtedséwaﬁhq wogocytif dgrdnticsellm  such

0 f -
precufiSy B QRS “Anf BB hcars Babe uftllo Sepfate the non-adhering
cells i(r@mghe comgibxasu Fornerdhie, thgmedinerof itlesin-aihdring haakocytes and the
| ecules that aid,in e specific adherence,of

comp et e Bad fhesRBehebie CHE TR agh Bisdiageganted or

dra1né21r Al'f@ﬁatﬁfeﬁ)’ aRtmAdlRe E&H"G@céﬁinﬂﬂ?éﬁ aR® RSP Ratd BN Wntaidifig the
precursors to the substra In certain

non- aélmmm lendoctes dérantsd oo draipddafsor thyr pedletedermaiexis
heat ed-i nacti vated. The heat-inactivated plasma can be

aut ol 099 Hitothdr method, monocytic dendritic cell precursors can be isolated from a
cell population enriched in leukocytes prepared by the use of a tangential flow filtration
device as described in International Patent Application No. PCT/US03/19428, filed June 19,
2003, incorporated herein by reference. A tangential flow filtration device useful for the

isolation of a cell population enriched in monocytic dendritic cell precursors can comprise a
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20 heterol ogous to the | eukocytes. Foll ow ng adherence
of nonocytic dendritic cell precursors to the
wGauiwsnsare, the non-adhering | eukocytes are SPOHDS1083038672
fromthe nonocytic dendritic cell precursor/substrate
remo (e Rl BEERe « DNs U ARhBef BN Rl iR 3RPBLA" ©
non--a her Frlo ? e complexes.

therebexaegnl eChetfileer 9 mtﬂuicecmﬁmuhleaﬁmrbra&{widm thel rewhtawm&ce with the
cn)_g@d t he 25 conplexes can be allowed to settle, and t
S8

he
M- ardier. g d oa deothersidea the fHisafe Aufacea B dhofltrate Chamber. The
cross 0@ Haﬁseinrlgfe't % b¥ed th Iﬁﬁrd@u&% ¥ rg?l@ Bf BRod c?]nstltuents
I Tuged, e

centr super natan ai ni ng
comprising elniﬁ(ecj'tagmtceﬂnk ongss-ﬁsmmmbbemdqrardl@tmd rétertatetsheface of the
pel |l ete 0 [.n anot nmet hod, nocytic, . :
filer S8R G161 15 SRR PTOVID B e SR OsSc FRes LAty rspaped inggortion of
the clﬁﬁi%I SppRite ﬁ{érrlat%ﬂﬁfé suffabLRAE MilteS THeSRRE SGitddYe fo‘i‘%sélﬁﬁhe
a tangential flow filtration 30 device as descri bed
tangentml iflovefi tratipw devicetapisally gsrni ayarage poresize ranging from about 1 to
[ JSQ3/ ed June 19, 2003, .i.nc or,a
about TR, TRE AL sy Bt nouf OF SRS PRARAR microns. A
mean§l ¢ ipediding falPrede@irmided inpifi @atabF 812 s@xfnlpﬁs i@ the ﬁﬁ’&ldf @d @Bss-flow
enriched rn nonocytic dendritic cel recursors can

chambesrapd iagecans §orwonrolding es’@w@m@t:m:ﬁi@@smgmm f¥ienendanto the

£ I
filtrat¥ Qfazfmlg? glsgl Ig él%zlgfeeg ?p/ﬁ g?gﬂ?&? V%tg %oxfldf;ﬂ 15?5’1% JI%JIHI?? the rate of
filtratfdnttb dese mlraimhe aedpposeddiltratich witedfor tHelfitefr. e TRO sahe comprising blood

surface, with the cross-flow chanber, and on the
constigyqnis cagibg@royifed by 3 squigedevifersyelpas jepkanbgeesisideyicg opa container

compﬁﬁﬁ?g%ﬁm ER1eGE@RSm 4 19&(%?%@%%@ an inlet adapted

froduce a sanmple o onstituents 5
conprising | eukocytes into the cross-flow chanber and
par al | Mottacytihéendetle nelhpeecsigofsand celf po;hdatldnis letdehed Aor the

out | et |'s i.de e Ccro I ow c nmber
precuBin e RS s8 e oy pBrltn bR partel EEBaR andlor
exparRfRO A st Bell h@reﬁleis%méﬁtlﬁnﬁé%ﬁlfeaféﬁdﬂﬁc dns, ddnhﬁﬁ’é eelirﬁ@cursors and
filter suitableé for use in the tang@ntlal fl ow

other £¢lls; rederns dmcallsvthatebyt lypn:nnlnanyl orass aaart gt tgie nptdyecenyirppment, and
are ther%?(gl rr'llgt a]; rr% go?Lrﬁﬁure tlgolaég %gltls (f aeE)( 1 onsr{ﬁe-gqgrm 111%8{11-

can nave erage pore srze o

purifiéd £5r@N6r mAa Adh-NRFe envifdnnin® VBEleNY & vnroeﬂﬁheﬁmtmdyplcally
input rate of the sanple into the inlet of the

involves suBumingoneqytigierdriisect PRESHFSOTS, 6F Peitations pf egdlsdaving

I r n
dena i S BRLORE PuRrSAALA1: PR Bl e
differéntlatingtapans caitiaclade) forodxample, oelans ger"tH ﬁcﬁ)kse(eggato@tdkines such

fi ratlo to less than_the un o tralonrat
as (M S PR ieiicn 4 . B b or Do migriaskisotd 0L 13, sha/or
combﬁﬁfiéﬁé thiRBhHS 1t AdktdACeRb QMIRE, RY nﬁ)n%@ﬁ{cccfenéﬁﬂé EQ1s&rsors are

as a | eukapheresis device or a contal ner
differerdgrapad teifogn moseacyté-denrald] ipmatare fdendnite dedlsk apher esis
device. Mnocytic dendritic cell precursors and cell

popul at'Iihg nc?nrhc ce precu?srorst chan be cultured and differentiated in suitable
culture conditions. Suitable tissue culture media include, but are not limited to, AIM-V®,
RPMI 1640, DMEM, X-VIVO 15®, and the like. The tissue culture media can be
supplemented with serum, amino acids, vitamins, cytokines, such as GM-CSF and/or IL-4,

IL-7, IL-13, divalent cations, and the like, to promote differentiation of the cells. In certain
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precursors can be cultured ex vivo for

differentiation, and partial maturation and/or
wexpansioon. As used herein, isolated inmature PEntsi003/a38672

cells, dendrltlc ceII precursors, and other cells,

f t.o ). s rL. f
oo RO e U LR
condi@érbda bpﬁf)naﬂl@rtd;tblﬁde bsyohrdinaliderbleld predustse i Eytp1dancytok1ne

purified form in sem- purified form or in

combwgﬁoxhlaqeid\y@t}éqiﬁﬂdpgﬁ ﬁ@lh@ultugq: }n@fiqugp cprises about 500 units/ml each of

GM-CHH L | II PI]E-\{@' %Hh%w ééi‘l b fEsors l'élll{eHrd'li*?‘%l'ennated to form
nmonocyt ¢ rltlc cell prec sors or populations o

1mmatmd: timdnmzlcaljjs ackepicbnotypicaltesimilar m:slmmbangerhans télls. Immature

nce.of one r nor, ifferenti
dendeBiicelipRpicaly prs i 0 Gl sgenpest By ek BEEDRs gpa D83, and
are ab@é(l%'mbﬁlre Sb1 bR g etk Qi‘c‘ltsbeé@lﬁeareﬁdéd}ltcﬁis cyt oki nes such
GW CSF), Interleukin 4 Interleukin 7
(IL 7) Interleukin 13 (IL- 13) and/or conbi nati ons
t her eofDendritic eall mafurationtsgentseat lslclutihefowmmlw,ub@t are not limited

to, BALETIENG LES b 4R i SR Roi Bk GopPrbnd i ibfiobBind AL
amindl@RtHouhd Gsue B hd 4-RRRRLD SRokymethyRe, ccdihiety®d Hamsldazol[4,5-
differentiated in suitable culture conditions.

c]quirglint lapthenali(designated| R&ﬁﬁbow -meindprop)- IHummdm[%tc]qumolin-4-

amind; g 13 geffvalsY i o772 Feblpo e harml Bisafintiesip entireny),

a synthetRPdSIBRNStRAd¥d pchyﬁ&rrmmeoade @% é}ﬁ)ll}f[li] po\ry[t:@m)qu and the like,
cyt oki nes, such as GwW CSF and/ or I

L-13,
agomﬁﬁ obir Eall-ldareasntor (BRR), sk as KeR-3; SLBr‘B r?é{Re7 and/or TLR-9, a

can ST A Bl 5L TR B Y

maturdgertls i DCcaraitht liRe,ac ung ommbmanmb@muf t Bffeddivie amounts of BCG

. serumfree pedias Th u condi ti ons can
typicalfy %ﬁ?aﬁrrw abgw!| 100 Hﬁf‘ﬁa r%!flﬂ&err qf\(}@auep“r@taﬁ&mgdlaAEffemve
amouﬁt¥ %{fur e ﬁé&%h%%gg ?{Bp‘ls%g)tu'ta out (ggg I;]Hltllgﬁrﬂﬁ? ogg%s&e Eﬁlltﬁre medla.
Bacﬂl@/C@IiEetfeF@uéan (43C(E)_15 4n avituleht-stridin ddobdvisi. Aesked hereln BCG
recur sors, en differentiated to formb5 |nna%

refersd% Wil BeGas |weél asgel WaHernstipets BGG-depyqdlipoag
other gg;@%%ngﬁ g(%’bléld?ﬁghﬂf)ﬁma&ﬁﬂ%' Lich a6 ﬁle%t%n&cg@a&e BOG,

express low | eve
formatindre@@BCEnand the tkabhe effecto/aptuwuet sitAnublidazageingkrescompound,

R b e
1H-indiBazoR%3 c gfils1inds P%anm\!:&&gﬁﬁed RBH87:961 1 380190 about 50 ug/ml of

onpound,” 'e.g., a I mdazoquinoline-4 10 am ne
culturc mapmm,dnomugmcaib/ 5 to about 10 pg/ml of culture media is used. The

1m1da€cic&rﬁqqlg1p I%ﬂr_%ltph 3 c}ﬁ&a@%@g@i@ﬁ%&? ctéagl o gbﬁx{?pc\l’%ﬁp f([r4éxgr_nple BCG

and/of FENYy, BEADYA i 6HAY ITLRdgohidi. dazo[ 4, 5- C] qui nol i n-4- ami ne,
and their derivatives (W 00/ 47719 i ncor por at ed

her ei n by reference in its _enti @Y a synthetic
doubl e T8¢ impakde PSlsyrs ypisaky gotacied with gffectlve amounts of the

dendrﬁl%l [ Inllat&% 13& %e%l?,)shjlh asaﬁéGtaQﬁ I#Nj?,efbr about one hour to about 10 hours.

Typically at least a 24 hour incubation period is required for complete maturation. More

ans, and

typically 48 to about 72 hours incubation. The immature dendritic cells can be cultured and

partially matured in suitable maturation culture conditions. Suitable tissue culture media
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agoni sts of a Toll-like receptor (TLR), such as TLR-3,
TLR-4, TLR-7 and/or TLR-9, a 15 sequence of nucleic
wa@eid®s3ont ai ni ng unnet hyl at ed CpG noti fs knownCT/0S2003/038672
i nduce the maturation of DC, and the like, or any
[
lnclu(?eO rﬁ}}ﬁi}é{% tﬂg DMELy I'V:{}g(ﬁt?f\i(g§5 %igl ec’h?é 'Fl?ehssue culture media
can berslh;ipllémérﬁdsd with ahssoecids, vitamias myobkmesfiufch @b GMCMUMSIL-I 5,
ypically range from abo% 1@3 1000 U
dlvalfmt PPthqSt%é}dtB? like. 4o poTeals Mg fARATahe eellsi ¥ ypical cytokine
of M

°°mb§%1‘}?§g%§@u§6eddﬁh§mm%ce 20 (%g(%delfggﬁltl gfg{ho ‘e BCG as

well as cell wall constituents, BCG derived

| i poar Hartthd meaturatics) ofinunatare endrBicGetle pobemositoBCEy neethods

o B3N B BB RSP RO S e

the ar@¥ReHEs Ww aptoh{&ﬁaz:ﬁﬁwdh@tddhernes@ﬂw&mWLe lik€- Bhe cdlls can also be
I m dazoqui nol i ne- 4-am ne co&gound such as

monitpregnfon eytokiae pm@m@qm@q g .DyE ﬁepwher immune assay, or by use of an
4. t
ohgo%jl%;nqggﬁ'la A Ig %%C%Jstaclﬁltﬂ? d'aﬂ g: 1a§8 Fr(li Qéjcﬁ%cggé‘ @u&lg Breéent

mvenﬂeﬁi imme pf’ﬁ%él&etcyfm déﬁﬂrhty{c &Htrﬁataiwuh ag&lt,g@/cn‘as GM@SH&H&L 4, the
iais used im dazogw nol i ne conpound can

leveli&f@éwwf@ﬁﬂaféé J 6&4 (eug artypicd dngse B) candre rBsashysido B@@ate the

initia@SH'o ShathFiok b %etﬂ&hsw1 l{.doWﬁQh 4% 2PRin Eﬁct o;mﬁ the expressxon of
I nmat ur e 3 typi ca contacted wt Fective

cell senfaembakers ahd eytokhang] b wietl as diel pmmhmﬁhmmom@mmg soddeules,

c.¢. /362 T AP RAYP 4 41 i0dicpion oo O L A5G cPBROGeA Fgg ifucion of an

immun€ %&;pﬁﬁ’s@ dn@é tHeXRt Bive HERh h’(‘irﬂﬁﬁé?&ed Mifinkihdap! |y 48 to

72 hours incubation. The Immture dendritic
ceIIs can be cultured and partially matured in
sui t ablThenmmatere idordriigl cells are subjdititp oraturaBon orllifer a time period

o p"“l%’fﬁs Bs6 g’?ed%gggggcﬁqﬁc %Hg\omﬂﬁ’ﬂ/? ?%%oseébi/f‘b%%t@ talggyeotigen

and d¥pMlyVp-réilated erpidsdiditof dokemuikiRy tEIS suttace bﬁdlébilﬁesrﬁﬁﬁi arious
can be supplenmented with am no acids, vita

cytokgps.oRPesélically, wrtuss DENeTBEssdnghies lovels-of MHCcﬁlaﬁaﬂ apd 11 antigens

o G55 5000 I, b ARPL I M B g

CDSOanDSBJTﬂCII% @ﬂd@ﬁllﬁn Grdddéd MPOdxpedssibh 1¢ks tcﬁarﬂabltehﬁl in antigen
mat ur ati on i mmat ur e dendrltlc cells can be

densify g the PLasus C?péi’mk?d%? regilaiien qfrroptiraulatary molecyles ¢80 and CD86

strenéiﬁéds%he el agialits SR O hﬁé%@ﬁe@) ?8?&19 cb&nﬂéﬁt@}’f
amliar to the arf, suc as flow cytonet

moleduiesusichias ChxXem the fF)c,ellanPhrtlhity miataee defideitic eblllssascmad Bl the

be ored for c i n rodu n (e.q., by ELISA,..
preseilBYAEPY 1Ry <aewsaye fose Syl oehe G o Pisared btsrditic cll
matur@ﬁé@é@ent h&n&ﬁﬂa&tﬂntdﬁtl%gulﬁt% PRdxblaabiby of@%‘fsﬁﬂulatmg molecule

according to the preseint 10 invention in the presénce

mcludmg,é)udetvtdnmtterdctoe@DBO kel 86 and/anCRYbNThe csah)ohaxagr 1GhY BBRXpress

CDg3, Bﬁjt rllzlﬁntains tﬂe ability to uptake and process antigen. Further, the partially mature

dendritic cells may produce TNF-¢, IL-6, IL-10 and or IL-12 which are not typically

produced by immature dendritic cells.

Fully mature dendritic cells are not preferred for the present invention because

they do not efficiently process antigen. Further, immature dendritic cells as used in prior
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| evel s of phosphoryl ated JAK2 (Janus activated ki nase

2) can be neasured to indicate the initiation of
woewnatoron by net hods well known in the art. FOBUS2003/038672

i nduction of the expression of cell surface markers

meth@(ﬁdarg todésueeqsbech? evi\.ﬁé imlﬁﬁn(;snﬁpr %‘i)\?c’eo e'ﬁ%%(ﬁxﬁ&{g‘%m\%hg found within

signali
a tumioﬂdh(ﬂﬁtllﬁg sﬁti%ainndlecmﬂlbdarttrauoﬂsed)ﬂ Stokigeskaodntto prewentfthe processing of
i nducti on of an | mune response once the cells have

antigeReRIniNyRRHIFH ds“-fléfltéa 0?15 :5?1 therpapssniiyentionRArfighmatyragion of the

i
G RE ST e T T R G ST
rendeﬁng Itlyenniwsmeasxlﬁ@s of msportshe tabny lmmunmsupmsswqoefﬁacts q:f@rytokmes

e P e B S RO S e RS P e

mtlg&%ésghﬁﬁitﬂllﬂ ’thé“i%r'dfuﬁlow%gféép IRe ;Qili‘l‘i’/«ﬂl)J B¥iateSdeédlirilkells have
cl ass and antigens 20 than imuaturé dendritic

matur@élWlénn thedumat aﬁrme@ewdrhytth@pméu¢tmnanfefog example] TNF-oand IL-12,

d i f.ied
and g §tssrioR RS B B08ing RRRRHCTRY i e Pty ol ngmph nodes
wherél@R gty wiNcdnet Deelsifd @R guldleitheinBuiicefspaist thefumor antigens.

costinul atory nolecul es CDB0 and CD86 strengthens the

T cell activation si naI t hr outgh the .counterparts of
the codAGeRding orxet AR %@%@t okthe invsatiem R Csranthgpraserved, e.g.,
I I e
by crg@rés%ggg g{l Efltlﬁé\;é)%{o?%hﬂglgabt?ogqu} fbltld\gln% }tﬁl ﬂ%tlﬂﬁ?o% ;5rﬂ)rtt(§~I
adrninietmlromtto a pati¢iits Crygiresenador Agamsesthich can U@Mﬂlmclnde:la.it lare not

... maturation et ate an u egul ati on

hm‘teélxtﬁ 5&%‘*‘ g égﬁ’g&nﬁ yﬁ‘?rioh Qoh’ﬁﬁ’é( lidppg, PBE’FWQIICM glycol,

albuniiH! de&ﬁjﬁnléuei‘ots@@tﬂ ene%l il ﬁnt"i‘»‘ﬂcﬂ ﬁBltha&h?olcﬁlsbrbltol i-
may may not express , but’ maintains the

inositghil- latcgpsc cholmedtdoraded amnr@wgts mnthag@naceranmmen.@iycemie

mondBBéi S Baf Sl A Syt SRa TR FAk il e iferen
cryopRbteétiie ey ahdiifferdne céi?f}@éé fybiéaﬁ? have diffelehdoptimial cBoling rates.
dendritic cells are not erred for the present

The heptyafifesiomphnse alete watnet)arrtfdo Mttylexﬁalhcsl@ntd 13/: 1pingmak sThe cooling

proceli s oyl 65 T2 cr PR s e fRHE RS ifgano

bath proteddes i Frograheebls RedZites dpFaranRed /4l wedstbimein&ivn ST@pLRTAL cooling
cally found within_ a tunor, including substantja
rates %ﬁ@é‘#ﬂﬁ%\ﬁtﬁmd BPredpciis srodingn BWWB'PIS\?EWO lederate freezers

such g&grff%é@%%’%ﬁr s Itgﬁllﬁn bf H@T&‘e%g 9%1{%?,% lﬁ‘“o d%ﬁ%édscoohﬁ‘g rate
cunwlnnature dendritic cells domn regul ates cytoki ne
receptors on the surface of the cell 5 rendering them
| ess se t|ve responsi ve to _an nosu

r
of T oct S Pl e ep RRBBAHCRRELIET AT, UHRGFGDCS o partially
maturRIRCECAME (BN el fet@l 16 81dng- tEH@Ery%géhl@Etha“gb §BiskY In a typical

process tunor ant i gens pr esent wt
embOqunatsamplea lcars bareryog@neadlytstrsedhar liduad nyrogen (11 26° C) or its vapor

(- 165d%5]d& sx&ergt?olnls%ng zfl)\r/oecedures for the manipulation, cryopreservation, and long

term storage of hematopoietic stem cells, particularly from bone marrow or peripheral blood,
is largely applicable to the cells of the invention. Such a discussion can be found, for
example, in the following references, incorporated by reference herein: Taylor et al.,
Cryobiology 27:269-78 (1990); Gorin, Clinics in Haematology 15:19-48 (1986); Bone-
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matured within the tunor as neasured by the production
of, for exanple, TNF-a and IL-12, and the expression

wo@toohssochenoki ne receptor CCR7, the cells canP@i/gsBEDE038672
to the | ynph nodes 10 where the cells wll contact T

Marr§W Hoﬁser\(?atlog A@é ul at(g %an%g/l nf'zﬂil&etl{ Scee8i fott %?ne H\Q[B'S'TBW Jul. 22-

ant1 gens. ANt her - as
26, 1968y BitérhtionaDESorkie ez yA gmey, Weidnna p. 107-186. _
cryopreservation either before maturation or follow ng

partial_maturation prior to adm tration to a
patl entfToZep ey @@@ﬁfﬁ&abaﬁh@fg@ﬂ@aﬁf > %beér Dath gnaintained at

o 0
37°- D%%S@cmﬁédclgﬁrgfcfl%lg dyomtﬁeﬁq > Ié?r?dggﬁ%lr ooﬁéﬁq gnrcecells in
ordergcb pewtnt cébulat dumpimg whex thaaing. s”ﬂc pryent ommmhg,rrar@hypmlccdures
i.tol

can b i oo s Bof tighé ot wERT belpip okl Segeie of DNase

(Spltié?femn @'ancéi%st 307515 (1@832)9810@1 molé@l!ilﬁxa@@r Htt &xtrahdnd c1trate
inorganic salts. A control l ed sl ow coo 3 rate can be

hydrogpethylesgirch (StHF eraluCryaiglopy ot éatwm@m thnike. The

crvonf By b YL A B oo

thawddWaRtalllyGnitGRd DD, C@hd Wasp tHoMhich Etﬁ‘rel’ﬁd% iohed cryJ;heteeﬁcé Adegit is by
20 procedure can be carried out by use of, a
&C}c have been

dilutigy topncipstamifisart cepsanirgtiere e firzen paiaHy mﬂture%
r [ )
o B 5 e ER O AN SRR B
frozes patialéy shatuegat DAwCi bI e cooling. Prograrrrrabl e
controlled-rate freezers such as Cryoned or Pl anar

rmt.tunin free re n to the desired
In Vivg'Ad“.’ln'Strauqr‘ﬁ maluleM e"ﬁ)e“%r %ﬁ&fﬁgh freezing,

an \B A |

nonocyti c precursor ceIIs immature DCs or partially

mat ur e NXRodsaite PRVIRAIFEH éﬁrﬂxh@ﬁ‘ﬁ&f $9frtiMydndt@RAteh @Kt cells, or
cryogeni c storage vessel. In a typical énbodi nent,

a cell papylptesn eraichpdand Wmme aucrhyceﬂs,dp @dubjact Hayinga thimor. ogweqr:rtam
emboghmen L)rchorxr1?tl10c§st %Q B m{ed%G bgml% A5 cfjrﬁlrcacter \%gcscufasrc])rs or ud‘lmature

proc ures tron ryopr ese 1 on

dendﬂltmlls ldeffepehtiNinggad @ﬁnﬁﬂmmﬁrgethm zliein thelpkeSence of a dendritic
particularly from bone narrow or tgerr pheral bl ood, 30
cell maéuratmng@eyt ap 4&%@ énd &FNher ey otherynaiurasionagenitsieinas those

B4 T RET RBTURE U s B AR R i

accepbiledafrierd axkbipientd, baffers an@o OiedlsafingdhctB6@s ahd dokipISitions well
Gorin, Clinics in Haematol ogy 15: 19- 48 (1986); Bone 12

knowpyy theskilled auman. pEly patislismessdendrife celissanhsadministersd directly

o oRHLA e ORI R RIOIRIL 5o F1
suspeﬁ@;ﬁlﬂﬁﬂph\rﬁrﬁﬁtﬁﬁﬁcaﬂi@ a’cd@?’ableé@rrié?r dhe meld:sezhrle $njacted elther mto the

pr.ef ?rab] t hawed quickly (e.g in a water bath
tumorrrarq%ph gegiogynegy to, esila%ﬁrat% RF rrr %@urwwmaﬁﬁs GeRfact with

the tuld2 ¥4 fighor bkd BP¥hsRE tHSGhE A Ral@adce &b tidRinforhhidednt

For example, but not by limitation, the cells can be administered directly into a
tumor, into the tumor bed subsequent to surgical removal or resection of the tumor, peri-
tumorily, into a draining lymph node in direct contact with the tumor, into a blood vessel or
lymph duct leading into, or feeding a tumor or organ afflicted by the tumor, e.g., the portal

vein or a pulmonary vein or artery, and the like. The administration of the partially mature
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5 order to prevent cellular clunping upon thaw ng. To
prevent clunping, various procedures can be used,

WO naosiony but not limted to the additi on bef PEEBUS2003/038672
and/ or after freezing of DNase (Spitzer et al.

denddfOGRS of the invenioN Bart 6 il siph WIS St BBl 1o pther
treatnddnts foetheabinot, @gsh é’dl;herll?)tl'iéﬁap@lﬂ 8ﬁhat10nah€kap)h eFlirthes, thd Partially

é%gprotectrve agent, if toxic_in, hu shoul d be
matuge Is §f thednyession sa bg co-adminisiere withgnelgyagent, which
agentglr@{? gg r%l(l) t'a%| g?ﬁ/tg& g%er%%ﬁratlgﬁgf ﬂ%ﬁefd&}l}tgpe‘ﬂrhn%r b 55}‘6€esE1'ﬂ§ of
antigemwithynitlie tmamt oc cogo@Maandr a:djraceﬁhﬁoehé tuomen Ipaddifie, lthe dendritic
mat yr ed have been covered t hey can .
cels 58 i {PUTWRE o5 SOUBREIPR B8O ROIRY TFIHRT e Befpb et egiahon ino a
regiofl filor A6 @@ Re RARdr R o MBHIUDEH A Sells lafe M6W released into the tumor,
Adm nistration of Partially Matured Dendritic Cells 15
or turivert red dlfor aersagsrvathi e durhorrantigenisni st rati on of partially
mature dendritic cells, or a cell population enriched
and co C e. [
funor . ']’traﬁ érr})?aéﬁr% cﬁmﬁrﬁ 4 éerlrlé s gh% p%éjs%ht 1?1{fff*rﬂi%é chg rbg administered by

any npaeﬁé SypsyH any fod thieaforrh g tiohe sl mbd€o Lliministratda SEUr?n:xﬂhple the
mmature. dendritic cells, differentiating, and

cells wlzer cembjnedayith 2 Rbarmaseuically peceptablesarrisy aad adrpingtergd with a
syrm%ﬁ_ﬁgzﬁﬂhteﬂep a cﬁﬁﬁ&lﬁ ML YR A SHRRE  thS AR AR bg%@ge %81 a slow

any ot mat urati on agent such as
releadeiradtas. &ﬁrmameﬂneteMrm tkas fzgshm; thie éamuidatdnichn be adinimsstered by a

B eS8 R e
appliéBId 846 FHRstné 9{1&@%& ArERRIMEBbvn t4 BRI ali@nski | | ed

artisan. The partially mature dendritic cells can be

adm nistered directly to a subject in need of

i muno<$iamneasiions af theppesert] inyentiah oan bel aed iy theynselves dn the

cel l e de pharna eutic t,.abl e
wearr§ it pF Pty FRE G it PgRRPEREH irbPe e SR Bn wit
any ofHéFRiethdidt6 eehtla tamok NFEr ékafn@w £t H@RSds! T thghieddi iMvehon can be

or in circulatory or lynphatic contact wt t he tunor

used Frcombagntiop avith %lreﬁ%l uesectiomef a wmoschemotigiapy dextatoxic drugs,

o b BRI L QIR iy B8y, o
immunettigerapy (adriiiistratioh @f hﬂi@ehuﬁmiﬁrbmdttﬁmb&ﬁawdmbndmlc cells, NK cells,
gi cal. renmoval or resection of the t

antlbwﬁ??o%prcrl ¢ fordpmonanitesgnthiety), AYhids | lﬂrsrjénr/ﬁnng@ﬂ @theé%ﬁl@glefis can
also b¥dsBg ﬁm tcuﬂ%rnaubrfrt @8ﬁlblﬂla988| r¥SRRALs c3h b3 Qoﬁaar%rrt &légﬁ%entlal

Ieadrng Ing a tunor or organ afflicte
and cérhie #dministered my. anytonderme detaimined by thertreatipgiphysicary vei n
or artery and the i ke. The adm nistration of the

parti al t ure 5 / US2003/ 038672

P i Enb dafhodient Ik Gt FR S rdrhe LRARGR stbjec Have the

same MHCI|(HRAS Bslovypk! h Mythéds g aerefninirigGh® H‘L@[ ha éﬂé@ﬁé BENdubject are
for the tunor, such as chenot herapy or at1 on

known i thg it Ip:grrglh@d embiedingat.tthegpariially mature dendntlc cells are allogenic
to the recipient subject. The allogenic cells are typically matched for at least one MHC allele

(e.g., sharing at least one but not all MHC alleles). In a less typical embodiment, the
dendritic cells and the recipient subject are all allogeneic with respect to each other, but all

have at least one MHC allele in common.
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mature dendritic cells of the invention can be
co-adm ni stered with another agent, which agent acts
wa@sgooansmwd: uvant to the maturation of the dendrPtT/wSmes/H38672
and/or the processing of 5 antigen within the tunor or
regi on near or adjacent %Qg%ggstunor. In addition, the
dendritic cells can also"be*tornul ated or conpounded
into a slow release matrix for inplantation into a
r e?: onThe fcﬁlll’ow?;llﬁg umlrlqilbsearé proidedrmérdlynss ilestrasivie bf vdeivlus aspects
cells are slowy released into the tupnor, or tunor
of theypresentigyendignad shoyld Rot heecopstpsd t%.ﬁmﬂgt@ﬁ anvephen nAnyyvay.
mature dendritic cells of the present invention can be
adm ni stered by 10 any Eﬁﬁ&geqppropriate for the
formul ati on and node of administration. For exanple,
the cells can be conbined with a pharmaceutically
accept abthe peesent examptal maatyiicoteadde oalk preeursaryripeigied by
t cannul the |ike. h
tangefift) ?‘@ﬁlgﬁ%‘}’ o e % asneoralon §§ %r‘g?‘r?‘}/rg‘?‘“’{fv%@‘%ﬁg X-f1vo
15% s@spRmémédewRE 204 hitarssehas hibamin (HSAS &idS00elUindiro faGVI-OSF in either
nmeans appropriate for the matrix

adm ni stered by a I
flasks oz egll bagsh e%fteﬁﬁl drysthe RE s fvae thedtaskipnd the bagsiw g etfler left
; . - | |
untre R DER S8 phitGIDLERERA dr R MAnEpisciftl or RN A
dilution)\eed intetferonry (FN S6d Usnl(pmDEs). VEie dells whee colleetad,veashed and

. of .an individual._ In addijion, fhe.co i 11ons.can be
mixeq,with 2 o pBPRER qf&#%ﬁsewtfydﬁlgﬁlif{ R AL T - O e dugporells for
48 hohdM¥ollow N (R fion! Ql%,cgl‘fst Wodsvadhed BBkl AR ]élil%:glerythrin (PE)

I nvention~can be used in conbination with sur
labeledes@wklonal aftibady speoific foh€d i &yend pyral yzegd: byt fboow cytwmetry, The

20 t oL.i ts, ti bodi téhe i ke),
values Brav ek i ritle ddereseir P mnieenias obC B hE s Wi the G gate tha
were A168p&dRtYve( Bl HbBled tPKatd Ohtigkn ﬁm:i Y @tah PRGIkEM IREMID). Controls
activated dendritic cells, NK cells, antibodies

includgdePCs imgxdgdowith BIET6 7ahb4Qeslls jusépaonto analgsishe | i ke. Any
and all of these nethods can also be used in any
Tableclonmbi nati on. Conbi nation treatnments can be concurrent
or sequential and can be adm nistered in any order as
det-erm-retd—by—the—treatingphystetran—25—+n—apnot her
enboTieawitnt t he dendDillé ®KEHT7M €eand t he MELI pi ent
subj ect have the sanme WMHC (HLA) hapl otype. Met hods of
jeterm ni ng the HLA hapl otype of a subject _are known
in tIREsAEK | n a rel at ed®efbodi ment, th&dart{ally
mature dendritic cells are allogenic to the fecipient
sublapbs-file al | ogenic celys are typicagigomatched for
at 1 east one MHC allele (e.g., sharing at |east one
pbut not all MHC alleles). In a less typica
erbotPCebag t he 30 dendr72.8c cells and 4®&5reci pi ent
subj ect are all allogeneic with respect to each ot her,

but _a have at | east o WMHC allele i mpn. 14 WO
zooR?’@%ﬁf% PCT/ US2003/ 038672 Sst8

These data demonstrate that the partially matured DCs were better at antigen
uptake in this assay than immature dendritic cells, as measured by either the percentage of

cells that take up antigen or by the amount of material picked up by the tumor cells.
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Exanpl es The foll owi ng exanples are provided nerely as
illustrative of various aspects of the present
w0 poogosiooh and shoul d not be construed to | i mPCT/082003/038672
invention in any way. Exanple 1 5 In the present
exan‘pl C d cell pr s, 1.sql aie
G e R e L

surge@oﬂ‘oe edifidval oontuafor kedvthp mm;ohgz@é Werd purdfelIfddnh theS€ukapheresis
pl emented with 2% human serum al bum n ( HSA) and, 500

produg by tagecntiel feye Rligatiany Hake Porifisd Rongeylesayere tslafé@rentm # 5

descrﬁ%@? §b0\{?%9§§§1ag§l?ﬁ ﬁr@? bg Q@dérﬁreeatggnf%tl {Eﬁaﬁi g e {JlleéCG (5
x 10° lefuind) IFNI(590 PrrelyefibepatiaBCBafutediddtitc delllsﬂvere rfgbmarlated for

terf 500 | |
admigigiation g sl st Sk i S AR LTk BAer DG gbidance,
Dendﬁh!‘:j 961%%%51%31 Yrohﬁlﬁg hhRehiand1aeirataed ?&B@Z&pﬁﬁl@%f txﬁ’cmé[ng a tumor

I's for 48 hours. Follow ng the incubation,
Spemﬁfewtgtomﬂécwa@mse when msdsungd i vatr@hk}mﬁmr ylt wlas fpumléEl}at the time

d I f d
to tuné%&?g}%gag%@gﬁcmgu?%ﬁ r%'??@tla%&%% %lesororow ded |ﬁn

Tabl e 1 represent the percentage of CD 11 c+ cells
within the DC gate that Eiimplere al so positive for
| abel ed PKH67 antigen (MFl = nean fl uorescent

intensity). Controls |ricl uded m xed vvlth
PKH67- AB#Ys exxiple hyragn gplpp Fancer cellswreg grafted pite mice to form
T. 0
tumop ! AL gRE by el SR QP ol s Bl fylg wer
dividghiicsgrivayps hdl.tBe &bihab dsadhgeep Mteaadﬁﬁnmmw gther pla¢bo,
IJ al

immalyle dRarits el o BReOA natirea Sehat 5 dnfa thd Moo the sizg of the

tumo{@mﬁrb%u%yem%mfedtdﬁe RS Q&th&g@acﬁf ells that take
up anti gen or by the am)unt of rraterl a pi cked up by

the tunor cells. 15 WD 2004/ 053072 PCT/ US2003/ 038672
| n anobhisflyehumel €T2acolenrupimemadnmonsyicre sstablishiedin fegale
hati ent ub I

w0 B DR IR Bl vos
initiafed @d\day 1Dyat vhietivhe all nfitOhdd paljabad tumdrs Wik typaiér sizes @anging

monocytes were differentiated as described above and
betwasalPinmf gnd WAEd by exposure to heat killed and

formalin fixed BCG (5

Dendritic cells were prepared from the femoral bone marrow of female Balb/c

mice following standard protocols. Briefly, bone marrow cells following red cell lysis were
incubated with murine GM-CSF (200 U/ml) and IL-4 (200 U/ml) in RPMI 1640
supplemented with 10% fetal bovine serum for 13 - 14 days, with addition of fresh media
with cytokines after 3 and 7 days. To obtain partially matured dendritic cells, the cells were
exposed to a 400-fold dilution of inactivated Bacillus Calmette-Guerin (BCG) that had
activity of 0.5 - 1 x 10® colony forming units per milliliter prior to inactivation, and to 500
units of murine interferon gamma (IFN<) per milliliter. The cells were incubated fro 8 hours
and then layered over 14.5% metrizamide and centrifuged for 15 minutes at 4 °C and 1750
rpm. The interface was collected and the cells were washed and viably frozen in 10%
dimethyl sulfoxide (DMSO) in liquid nitrogen storage. Following thawing at 37 °C, the cells

were washed twice and resuspended at a concentration of 1 million cells per 50 microliters.
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5x 106 CQu/M) IFNy (500 Um). The partially matured
dendritic cells were fornulated for admnistration
wa@pa4iosdoert ed i nto the tunor bed of the indiviBCEUS2003/038672

under ultrasound gui dance. Dendritic cells isolated

fromt i.ndi wl

| nauc ngegtifbr B mhEd e et EBRHEnite (50 merke)
intrapetineatbecidaydl S andvi7t Mendktic téleinjedtibn wathe ftomo eithatmédke

Lrence.was preven

.. L to tunpor recu ) ed o
mJectsoa}ﬁéQnﬁPéPmﬁpB@P §9€far.e fafinex gﬂlﬁﬁ@r@{?ﬁrﬁé magyrgdrfr§ hours) was
| : .
peo R 0800 (21880 DFL AR MLLSHELRD (28 day o 0
days.t he tunors were established, aninmals were divided
into groups and the animals of each group were
.cel

adm ni stered either acebo [ ure dendritic .
oo o o BlerSof it PUARERR o Phhfaf SOtkick sfiis ol 3 mice
had tubhéts gieater @fant106 nifh® bi BPbefMiRSday UDS ellb@ kY tiEake tedieand
npared for each group. Brieftly, human CT26 col on

co
intratermera] Iy grt imumatirs Rfe had eduegd tugiek growih prdd g4 ngge hadstumors
j I njectd 1 0 - [,: [
smatf 8y o BB S50 L0 RGeS %, ) Bl D
tumork3matlér thin ¢00 ininifeonalaly 40] ol thachtkdspahineald hadispalpabile tumors on
tunor sizes ranging between 10 mm2 and 45 mR. 20
day SBendritic cells were prepared fromthe fenoral bone
marrow of fermale Balb/c mce follow ng standard
protocols. Briefly, boneggghpew cells follow ng red
cell lysis were incubated wth nmurine Gvt CSF (200
Um) and IL-4 (200 Un) in RPM 1640 suppl ement ed
wi t h 10ssHisexammpebiuman eelowaarfcer cellg werel injeptgdsintoniog to from

addi tian.of fresh nmedia it h cyt.qkin fter 3 7
rumofpobteFg o el SRRt ool U in(tnleEfay p Eiyofgets e
animfA§Wefe ABifisiRedaxqesiiddse ofl titit-cens. dAfled 18 d38, Mimals were divided

i nactivated Bacillus Calnette-CGuerin (BCG that had

into ms\apqi g,haanirgglg of eq:h?grqm\.vgr@|aéﬁ1},m§tgqeﬁﬁeﬁ§erm{aqe§o,plepnatme
dendlji'ﬂcI 4e|11L bf ﬁ{rtlgli}L Dank& aéﬁ%ﬁtl‘: E%LSI)IH{E) th@fﬁ(i&ﬁ“rp ThaQize l(‘)?hﬁestu&for was
nmurine 1nterferon ganmna per milTliliter. e

subseqedntly meiseared and bampated for edcthgroup. and then | ayered
over 14.5% metrizam de and centrifuged for 15 m nutes

at 4 C_and 1750 The interface was coll.ected. and
t he ceﬁrse?boehlgnwaéﬁgé colB CYFIGMP TPRgSYere g in female
Balb/g (&;Jlml?% %Vﬂnj &Hh%mﬁ@o &%@gg i{ﬂ thd Akitd1aRk WhA&SRe %iﬁ,gﬁgswed by

ng thawmng at 37 C, the cells were washec
injectioni afd 08,080 resersyedn tetie &tft fardonodayt . direatmenf was mitidtéden day 15,

cells r.5 icroliters.. 16 WD 2004/ 053072 .
o whish i IBich had aipablstEny ek Sibls G SRR rengipebitgen 10
mm? Md 45 @zl ophospham de (50 ng/kg) intraperitoneally on

day 15 and 17. Dendritic cell injection in the tunor

(ei ther_nock
Dendritic cells were prepared from the femoral bone marrow of female Balb/c

mice following standard protocols. Briefly, bone marrow cells following red cell lysis were
incubated with murine GM-CSF (200 U/ml) and IL-4 (200 U/ml) in RPMI 1640
supplemented with 10% fetal bovine serum for 13 - 14 days, with addition of fresh media
with cytokines after 3 and 7 days. To obtain partially matured dendritic cells, the cells were
exposed to a 400-fold dilution of inactivated Bacillus Calmette-Guerin (BCG) that had
activity of 0.5 - 1 x 10° colony forming'units per milliliter prior to inactivation, and to 500

units of murine interferon gamma per milliliter. The cells were then layered over 14.5%
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injection of 50 | of phosphate buffered saline,

immature DC or DC matured for 8 hours) was perforned
womoday®716, 17, 18 and 21). Tunor growth was PEHBES2003038672

every other day for 60 5 days In the group treated
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mock @fjetURST 50l 110F phékPhatd DufeicdBhIne/EhRaREDT] BICEM8kiral for 8 hours
second dose of tunor cells. After 15 days, animals

or DGreeteiredi for @ dours mias pgrforupes airdeys e, il §end2bx Tumeor growth was
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S‘% ghariy e g S or [ it

rtlaIIy matured dendritic cells
into the tunor. The size of the tunor was
s u bs eq e thel groweideatedid ratnechotaltypaitie ﬂh(fsphate adaffegd galine, all 5 mice
iefly, human CT26 col on ,carci oxrlg rs were
bangy

had ne&tr%ﬂq tamoes srgaterdhan L00 p”hefasp da /3 Hyipgisihag left-flank
tumm%@O @a@aﬁ WARE bé&Bld day!40. txp %oﬁtkaghtthé‘ &%%reufe@i%m&ﬂﬁoﬁhgqnght
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side olnbf)twifhl mkattm @ jad redﬁc@htnnmn grqmth onginowst ddd on pelkpyble tumor

.15, t which t | | had bb ht - f | ank
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contr@fqdethe Bhinfarnk tamos(< 109 mpY anday4P) and| ang apinal pagially controlled
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that had 30 activity of 0.5 - 1 x 106 col ony form ng
units per milliliter pri8karhpleidnactivation, and to 500
units of murine interferon gamma per mlliliter. The

(F:)EITI/ as%%% %ygagg)}% ?nrag (gur%gregells we?é)/usegi }[(sz)?e%g/gr%gg’? mors in
mice as described above. The differentiated immature dendritic cells were partially matured
by exposing the cells to the dendritic cell maturation agent imidazoquinoline R898 or R898
combined with BCG and IFNY. The partially matured dendritic cells, immature dendritic
cells and a placebo were administered into the tumor and the size of the tumors in each group

were compared.

Briefly, tumors were established in mice as in example 2. Dendritic cells were
prepared as in examples 2 and 3, but partial maturation of the cells was achieved by exposing

the cells to 5 pg/ml of the immune response modifier (dendritic cell maturation agent) R848,
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2. Percent positive cells treatnent CDl1c MHC-11 CD80
CD86 CD54 CD40 | nmmat ure_66. 8.1 62.2 28.1 62.6 1.4
R848 (8 hrs) 60.7 76.4 7@"%“%@ 3 96.6 1.5 BCG I FN (8
hrs) 59.5 85.5 84.9 66.0 96.0 2.0 BCGEIFN R848 (8
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66. 3 91. 95.3 3.3 19 WD 2004/ 053072

theramrwﬁm& oemwherm andzubseguentyl widh partialhicmatured dendritic
cells acp Al erec}/ 1nErateumor1[§1py I!\(/)lﬂgwmg t%l%e%% t%r 18 %R/ed and the patient

minis
is protected from tumor recurrence.

The previous examples are provided to illustrate, but not to limit, the scope of
the claimed inventions. Other variants of the inventions will be readily apparent to those of
ordinary skill in the art and encompassed by the appended claims. All publications, patents,
patent applications and other references cited herein and are also incorporated by reference

herein in their entirety.
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mature 395.7 50.0 30.7 53.8 3.0 R848 (8 hrs) 515.5
54.7 30.0 90.0 8.0 BCGIFN (8 hrs) 751.1 79.1 74.6
wa2®4/853072 BCGE 1FN R848 (8 hrs) 757.8 79. 3 66rdI/LSDND038672

13.9 BCGEIFN (24 hrs) 876.8 97.9 99.0 126.9 11.4
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W Ll. b eadi.l pparent to those of 10 ordinary
admlrgﬂfalt]ioni??]h}eﬁgalgi/dtugland enconpassed by the appended
clainms. Al publications, patents, patent applications

and ot ker r ghemefitRSaceordig tbetaimn, #ihdrei the alepdritic cells are
i ncorporated by reference. herein in their entirety.
ql%]god, or

obtaired figm sign45pdesse Ponemarrerobymus dyeph nodgaympitical oor

peripﬂe?élbjroodA nmet hod for producing an anti-tunor i mmune
responsé conprising admnistration to an individual
wWth a tunor a cell popul ation conprising dendritic
cel | s B3hat Thawneetlnekarcpairtg talclaymrPpamierih the dendnitix cells are

. ein the partiall tured dendritic cells can take
Obtalﬁ%%{%g‘e&g‘g@ﬁftﬁﬁ‘?it‘ééﬁgand are enabl ed to i nduce an
anti-tunor inmune response subsequent to 5

admi ni gt r at iR ni@hdd W corddigto @it 2, Fherbitethe®lieh@tic cells are
according to claiml1, wherein the dendritic cells are

obtainsdtfednm e diedlilonndividwal EbAamrichesondherindividual thhaiteated. y nph

nodes, unbilical cord blood, or peripheral blood. 3.

The met:hod j i r.el ad it i
o e AR IR g

partially &@it@ed irtthe phcsenitdfadicaditio chlingatimatiohagent2, wherein
the dendritic cells are obtained froma healthy

RERE A PR N UL —
agentti?ﬁa&ﬁ@sdéﬁlmeﬁe-‘tﬁlel‘iﬁ (BCE), interferon v (IFNY), lipopolysaccharide (LPS),
tumor necrosis factor o (TNFc), an imidazoquinoline compound, a synthetic double stranded
polyribonucleotide, a agonist of a Toll-like receptor (TLR), a sequence of nucleic acids
containing unmethylated CpG motifs known to induce the maturation of DC, or any

combination thereof.

7. The method according to claim 6, wherein BCG comprises whole

BCG, cell wall constituents of BCG, BCG-derived lipoarabidomannans, or BCG components.

8. The method according to claim 6, wherein the BCG is heat-inactivated

BCG or formalin-treated BCG.

9. The method according to claim 6, wherein the effective amount of
BCG is about 10° to 10 cfu per milliliter of tissue culture media and the effective amount of

IFNy is about 100 to about 1000 Units per milliliter of tissue culture media.
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partially matured in the presence of a dendritic cel
mat uration agent. 15 6. The nethod according to claim
W@ 20mi0e30et N t he dendritic cell maturati on agePtT/US2003/038672
Bacillus Calnmette-CGuerin (BCG, interferon y (IFNy),
| i popol ysaccharide (LPS), tunor necrosis factor a
( TNFa) ,,,an i dazoagui ' n L Co. 1
doubl ¢85  arldedese isPulsiia AR, Whersh S ThIEL iinotne
compd@ld is bh kidagsRicdine (4TdnRhe campegpdence of nucleic acids
cont ai ni ng unnet hyl ated CpG notifs known to induce t he
maturation of DC, or any.20 conbinatjon.thereof
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ethanalardr@-methyylpragyd)- Iﬁlﬁtmdum{#é m]quimehB@@mme or a derivative thereof.
heat-inactivated BCG or forrralin treated BCG 25 9.

Thema o in 6 rein.the ffet|

anount 161 et rofadd et Rk Srfrad ol
strandefl blﬁ%ﬁu&wtidléﬁ@pm[d] 9@@{12)?&35]. effective anmount of

| F is about 100 to about 1000 Units per milliliter

of tissue culture nedia. 21 WD, 2004/ 053072
PCT/ Us2803/ dh@veshodascording tastaigd  atersinithsgatiplly matied
[ onpound is an

dendrf g A R o8 ™01, The et ho

according to claim 10, wherein the im dazoquinoline-4-

am ne dén'pOlTlhd neghod according to claim 1, wherein the partially matured
dendréiﬁaqr%p ALe. q ?I"l:lgl%é%/ Hg?/al tB]nor bgcl m%se ueni! t'c_>|-s|urrglc(:j %é)rrlngva’l or re]sectlon
of thekufnde. Met hyl propyl ) - 1H-i m dazo[ 4, 5- c] qui nol i n- 4- am ne,

or a derivative thereof. 12. The method according to

claim6, wherein the synthetic double _stranded

pol yr i B8nuc Themedkod agcprging tpiclaym) iy wheteny the pantiplly ppasured
t had _accor. { rtially

denarfl S AR G B adefle oS ERD ATBARE L L21 )

into the turmr. 10 14. The nethod according to claim

1, whenei n tIhe npakdd z&bbxylu@tbulamil cinechin theparteillysnaued

adm ni stered jnto a tunor g aubse%ljent to surgical
dendrptigrfslla preqrdnyaisisead ipfe 2 léﬁnPPH’@ ¢ direstly CramingAMUmOr Atsa-

according to claiml, wherein the partially matured

dendri tjizc ceesndhdl REGIIHSHRILM 1T, WiRrdih pSUSIPAAAIred dendritic

surrounding the tunor. 15 716. The nethod according to
cells are ailmiristexed directly torrecingulatdrsivessehditct thatidelivers blood or lymph to the

tumor or a tumor afflicted organ.

18.  The method according to claim 1, wherein the partially matured
dendritic cells are administered into the circulatory system such that the cells are delivered to

the tumor or tumor afflicted organ.

19.  The method according to claim 1, wherein the partially matured
dendritic cells are administered as an adjuvant to radiation therapy, chemotherapy, or

combinations thereof.
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dendritic cells are adm nistered into a | ynph node
directly draining a tunor area. 17. The net hod
wa@e@ansiony to claim 1, wherein partially nmaturBdr/US2003/038672
dendritic cells are adm nistered directly to a
circulatory vessel duct that delivers blood or |ynph
to the,natu : l.j.¢
et hod 28ccondi iy APRArRE blphad, RhGR: e Berkidty Hifred
dendritiatagtle are adefifisictddprioe td, sinauleaneslyi witls oe suequenotot fadiation
circulatory system such %hat the cells are delivered
therapyg chemptherapyy or gpmpinaRensdheredfet ed organ. 19. The net hod
according to claim1, wherein the partially nmatured
dendri biic ce {sinfsRioddBhiprising deAditRe @lls ptiaNG Mathred in vitro in
radi ation therapy, chenotherapy, or 25 conbinations
the presenreof 2 dG@IOCRI) 008 R07ZCRCHNISEADEIID 8 e AMace@icaline
E‘Ei hod.agtcordi.nog%dt a c} ati. m 19, wherein the partially
acCePHR PTG YT EUBYT 8" Y e admi nistered prior to,
simul taneous with, or subsequent to radiation

t her app2. chametcbgibagition &cofdimdionadimorls wheyie tHe.patiallyAnature
nposi tion conprising dendritic cells partia

co ]
dendrifigtagHe demansiiate & ymregslatirobiocgihelatoss melegules Qﬁ/&_% CD86 and/or
CD54CaFI‘1|d|ret{a'g1gt|% %i’li%ptoqg) afid c@?sdan &lp a pharmaceutical Iy

accep e carrie or 1h vivo admnistration. 22. The
conmposition according to claim2l, wherein the
parti alBy méthercempdsticir adcoolingtol daithedip mdterean theaomposition

compi{is Bttty 1PopaallY R e PPRTESelbt ako and

process antigen. 10 23. The conposition according to

claim 2%, WigeebMpbéifort M¥BRGRE ioWainCPITWHesRs thrljarialll Gratured
to about 1010 parg)l al Iga/ mat ured dendritic cells. 24.

dendritivecelo hposheen sryoatesoveld pupseqrent tinartzel majgretien.n t he
partially matured dendritic cells have been

Lo e BT T P i e

The conposi tion accor

dendrjtir dellahhye taeh igodaled ftdbmdgpatienttto evioal they hrete be@dministered.
isolated froma patient to whomthey are to be

20 Whebel n IREOBRPUI FG O OdREI T ATHerTE UEar Gl matured
dendrnﬁzvc%ug ﬁgvgb ﬁggﬁ_ﬁm& aleded & ANintRAMMl BhRhorh thdhRetd BeMiministered.

are t m nistered. 27. The conposition accordi ng
to claim21, wherein the partially matured dendritic
cel | s &fe adiviesbripesiten aicording tp dlaimo2t, wheraimthe partially matured

dendritic cells are administered directly into the tumor.

28.  The composition according to claim 21, wherein the partially matured
dendritic cells are administered into a tumor bed subsequent to surgical removal or resection

of the tumor.

29.  The composition according to claim 21, wherein the partially matured

dendritic cells are administered to an tissue area surrounding the tumor.

30.  The composition according to claim 21, wherein the partially matured

dendritic cells are administered into a lymph node directly draining a tumor area.
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20 28. , The conposition according to claim 21,
wherein the partially matured dendritic cells are
wa@dins®rered into a tunor bed subsequent to SPETUSZN3/038672
renoval or resection of the tunmor. 29. The
conposi tion accor ding to claim 21, wherein the
parti al,ly I nistered 1o
an tlsg’&e g?télg suf P%ﬁ&gﬁé&hﬁéﬁ) J]E'mafﬁé\% Ednp %ﬁy fahffed
dendritivgeUs aiecl admincEesddliregtly :Cblmullatax%/ vesdet dactihdtldelivers blood or
partially matured dendritj¢c cells are adm nistered
lymplP o the et g el iartumer §iligted oieAl a tunor area. 23
WO 2004/ 053072 PCT/ US2003/ 038672 31. The comnposition
accordirpg t | l)ﬁﬁf‘g’ [ t
dendri t3?c cgq‘és{ﬁé etlpr%edzgtﬁcr)n ni stt%ecghé%azgl P@%{d@m?gggﬁﬂy matured
dendrdticraelib atecrdynivistesal inthutbe cirhBatogedystear sich il thearells hrerdehivered to
to the t r, tunor_.bed, or a tunor afflicted organ.
the tugspr, tﬁ*ﬂ@fﬁ%@ﬁé&l‘%‘%{@éﬂ’&}eﬁé’%a& claim 21, wherein the
partially matured 5 dendritic cells are adm ni stered
into the circulatory system such that the cells are
delivered to the tunor, tunor bed, or tunor afflicted
_organ. 24
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