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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
TREATMENT OF TUMORS RELATED APPLI CATIONS 5 This
F,g plication clains priority to United States

BP08WAT  Application Serial Number 60/ 431RCHBUS2003/038672
filed Decenber 6, 2002, incorporated herein inits
entirety for all purposes. BACKGROUND OF THE
I NVENTI ON Dendritic cells (DCs) are recogni zed as the

ABIRMNES’FR&DI&)N?OWMRY’E‘I@CCEMES‘ PARTEAVIN MATURED
cancer. Ani nal Eeri ments have denpnstrated the

pot ent i alNoVIDRGHEOR THEXREABVERY T QFSBUMORS
protecting mce fromtunor formation and elim nating
establ i shed tunors. These successes have been at

| east partially duplicated in humans in small clinical
trials. The transitRERATEDARRHECATIONSt y- or

proof - of -concept trials to larger trials in which

activityTals aﬁé}lﬁdaﬁ&?&l&ﬁﬁ@m y‘i‘@fﬁﬁﬁ&f $13efrobBRnke llcatlon Serial
hi ndered b | abori ous and cunbersone 15 nat

Npsedss 5@al-2 %1 Eiled Lesembyer| 699002, ;qgoraore@ﬁéwu@n@épntfr@wfor all
ani es have been interested in devel opi ng DC- based
cancer vaccines despite the [ arge potenti al
t herapeutic of _such ﬁr oducts. Intratunoral (IT)
i nj ection of DCPAKEGROYED QF THE NN ased
i mmunot herapy. Upon injection, the DCs take up antigen

f rom apoplefditic @Nls @adsy Qretrééﬁgﬂlzedaﬁ e ehitle (ﬁ"&ﬂmgé for E&fve

the antigen to T cells after mgration to t Iy
inpymatierapy, gleagcsry Anial eererments é@vetdﬁ"éwéﬁfﬁt@,débﬁypﬁﬁnt@ C based

infh ABILERDY fidh fralciBie AROGLS tg%ﬁhﬁ&tﬁﬁ Wi Lﬁ}&g eq‘?e@%ﬁﬁs%ed

apoptosis in the tunor
“16*521’32 csp3uccessgphigve bogn at feag mglg!@BI duptlicated ntmmsmapmnaa@hmcal

tn'aﬁ.e l{g%sﬁgmﬁﬂ}d D s Yi\{ [Qh of ﬁrggfaég{&{léeéma?s tx\ﬁlag'ge r trigls in which

erapeutic agen n prior
acnw}}ecertetfﬁnacwtan[b@membmhawd ihts lgeen hindered by thgrlawpsudrand eumbersome

uch .combi nat i t her
TRSE PRPRIL et 25 2R ER RS 3P ERBRARR Rgppeen
in(eletlcd i dexcloping IDC-bashchtance.} vadches despfid thgAarg Spaentid0fhidrapeutic of
Sucanr%l lielctset at, Int. J. Cancer 101:265-269, 2002; Tong
}fp Cancer Res. 61:7530- 7535, 2001). Since the

tumor cells are the source of anti gen, I T injection
for egoeskttﬂaeimwddIT) ﬁnjectibmthChis asptddtforanofidd-based

. act ur ens _as they are current

inf R RS B Bestia 526 i PG OF {ing tlnor
ceus tndprEXenths antigeh 6 7 pslisafpr nedtion o Bewafh e Indeed it was
P lér{gr antf%,gden .S gften driven hy the

ound that the efiicacy of such treatments 1n 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
be proven to provide significant clinical benefit. In
addi tion, the use of such tunor antigens often

reQ 30853072 a nonoval ent vacci ne, which can | CHE/GSRN3/038672
effectiveness if the 5 tunor cells down regulate the

inSHFY DE D& tRiirapyaBpraidhed e3b1détOiflof I tumBP N ftsioRBn dlgen by the
&gg t he need to manufacture the tunmor antigen
negeh i comp

et BN arsepuictyPRstivaands dew e sutigens Wgntified to
d.':t'f)ér lﬁﬁrﬁ 'y&Qé bé YR tﬁ?ﬂﬁmﬁdﬁj AN Hinfe @ end . &l ﬁﬁiftlfo‘fl e use of such
based i nmuni zation nethods. [T injection o
w@ﬁbﬁﬂél@tﬂzﬁ afies regeltiniatmianora¢nt yaqcineawhichpaniossuissffesviencss if the

RS 0 QU OGS ABI 5y A, e

nead; IOI manpfactiure ﬂs\turﬁor@etigennmdmnscﬁtimmmﬁtedmh@s Sood Manufacturing

T, on e, BSs have. u
R (i e B R
t hese suppressive effects espeC|aIIy through t he
product i &F imdctivinef RYs sibjeats thexteadditiidelIntold ifimunddppressive
i shi.ak 0 RS 022! 40 5-4041,
m%gf%lrvg %Pgr{t T%In s%e écbt}roguc%?% T?SB at 1&@5&}9& &9 DCs or that
haex ﬂmebﬂutpm shbw UZ[BéH) rdspcg‘ﬁﬂ thwiakd d(lesﬂﬁffeeﬁvea[th,Z tidbeq@shonse. Several
1-99, .2000). e encaur.agi sults 15 descri bed
e AR e T P CHEE IR o e o PP s o Ma hees Sippigpsrve
effedts) dkpaﬁlly(llim@ﬁh t%proﬁﬁct@n of the EABEIHE IferRARINAAEIN-12; Nishioka et
Trj ozzi 89: 2647- 2654, 2000) describe I T

aly it R SBAOBCEA [ S9BMGTR & 2 Gareberae) §17 - MM aHsor
exPlesREEHEDIPRRRY (KKRQY Rt 81088 Y6:51U8D, r200§9 "% %h&ﬁrdgﬂng%sults

patients with nmelanoma and in two patients wth breast
dﬁ'é‘ﬁtbéﬁ ko Hgse Brensdiuker demenswate ghgrvaability gf MbinjeetigngfPdCs as a
%@gﬁggglﬁgﬁﬂ infiltrating T cells, suggesting that the
had i'ndeed activated an inmmune response agai nst
the tunor cells. Overall these data denonstrated that

| T i nj ectligw el (Gescandl:26€7524581 2000hdaserherdd injastign @60 Ca in
paRERY bR nRRkLE tn%ﬁ%m:?{n‘ 'tﬂée&?éan?é? M?éé tar br regr ession in 4

significant down regulation o ass |l ant gens
patiends with niedangma andiodwp patieatsorith mwlmmag Bippsiesof the regressing

5P AR AP YD SR A

iminmme neSponsEaansd the tlpmtre;ﬁlisi ADvecdl thdsse dE)@slembmstratad that IT injection

the res I nvent i.on.t hj | ded
o RISl ol BRE b PR st Gpf ol HESE:
sigudfidant mabgtdﬂlonm tlags I fntigers 4nH of the H’?L:Bﬁisﬁﬁluiafbrﬁiﬂo]ecule

i.mmat orm ready.tq take proc nt|
on SRl s b2 thken ERE Y oot pemtaf e PG Gt mp et i be
exPactdde rédude @6 NBMaAREmuBRry pAMHAPHRYDES, Huﬂaéﬂ?@vlded in the
presence of GW CSF and |L-4. Various stinmuli_ can

P’?Sﬁ‘i‘tt‘P‘éﬁ“EO’t this 638 bt Avpidedihrgpehvagtial marirgiignh theP G rsios tos
adhingsieibhsS | 0se their capacity to take up antigen
efficiently, and gain their T cell stinulatory

functionii Thi s process is conplex and at least in
Cs 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
maturation is a change in the mgratory properties of

t | l.s. For exanple, maturation induces several
C‘EQ%(SJ mﬁg(mreceptors, i ncl udi ng CCR7, whi ch dFF&ds240p/838672

cells to the T cell regions of draining | ynph nodes,

vitip e3netakgrep 98 hoursDEsoramittey Bine ofhet edrlssquansiof alaturdtien is a change

: ' I nted on the 5 DC.surface in ,
in At Uy oGt B R SRR R Pl i el Spgpokine
re¢eptius ihdwding CCBY pwldcicdirdenthe hekytolthaTk e€ll fe@iohd & draining lymph

- t of I ti by DCs (Kurt
oG 3R 2 TS RER b T o LB B ikt on
DC surfaentin tHe@vatext of glasd Ty4aa chesII MEOThdlsculddat | mmature DC
continually present antigens to the i nmune systemto

mai ntai n L. erance urts et at, . J.. Exp. Med. )

184: 923- &%‘8,‘“ Bt of Q‘gﬁa@%&aﬁ REF™ ke e PR Bpecngtion of (sl
anfigznsibly DICABuirts er A QUi DxpOre 18612300148 11997), and the current prevailing
hy! r$unost L nH%gtl on. HC has now become apparent that DC

YRETTH SRR BAIPPEUGIAC sontiaalyarreseiamessiiotie dppye gptemto.
mdifaiORIHARE Gabis\EaDISEx MRakisbey 3@30?199@%, sugdgeétlhs that maturation
| mmunol . _94:88-98, 1999). The precise nature of "the
of DGis i xtvp drrequired for sffigient impugetiseulationh drhag new beaemieapparent that
. ) B _ at
DORlanRARH @h Kb ¥ Sler iRtbunl Etlﬁl&lflﬁ)ﬁn%%%o%?égﬁpsﬁ&%c%ﬂ 0

i munost i mul atory DCs produce ress
(Chylgehosty(eArbein. Hemugol. FBBASe 1999) Fhepwtise 2196 8f B gyaturation

. . , ' i £a. L. E
0y b G0 GRS R gy s i

imgiwgestiintatongldds produck TLi1RAjand express Gi34odigand (Albérf ertadi eNarture

2 958988 J0R SRR, PRl 4 e RS 7099

Tharefore,rpartivdlymiaeted DCaholll bt bseidor BRnfelktical, MyeeX1yIF thetdtimuli used

f | NVENT.I ON..20 I.n lfé({qr,st %eglt], there is provided a .

or IBRIRTLPR ofimmagpre depdritic cfﬁ fknown o restip expression of fridRdigand

and B6the pERIuCIRYIIBIIDg a cel | popul ation enriched with
dendritic cells that have been partially matured in

[ , Wh [ tiall t d dendri ti [
Can' take ap andIEESOMMARY QB A NUERTEND! cd o
i nduce an anti-tunor inmune response subsequent to
dmi, ni [ individual . 25 1| . .
aspltpTspdt, et R 80 Sohoseifer it Balp prefipigo e ant:
turee immypiegp aésponss cemprisingc velt popldaidbn hrtched ! with dendritic cells
thdg%lrélﬁ Ly pgﬁi%sw ﬁ%{dr@d 4 \tg 8.4 ”qt?fﬁetgg @%ﬁﬁgfmﬁ{g& dendritic cells

endritic'ce ura

capdake ap land paceese attigeh and are ehblsled ¢ friduck @ amiktuot Ymmune
r ntigen,. conbined wth a
re%%g?%@is%{xlﬁg% t?)? 8@?@%@8‘5 |t‘gg‘ed%ﬁ%¥’gg?'- formulated for in
vi vin aalrsecosd raspecn.there is provided a composition comprising a cell
population enriched with dendritic cells p.artiaily matured in vitro in the presence of a
dendritic cell maturation agent, such that the partially mature dendritic cells retain the

ability to uptake and process antigen, combined with a pharmaceutically acceptable

carrier formulated for in vivo administration.
In a third aspect, there is provided a use of a composition comprising an
enriched dendritic cell population matured in vitro in the manufacture of a



In a third aspect, there is provided a use of a

conposition conprising an 30 enriched dendritic cel

popul ation matured in vitro in the manufacture of a 1

3 medi canent for producing an anti-tunor inmune

response, wherein the partially matured dendritic

cells can take up and process antigen and are capable
ne response, subs

mecfigmigiilit BOUEBrE BT HOG oSSt SOBHT S, Parialy
matieti e diitty cqlis edn mmgjpaﬁhcapﬂdceiwamrgenMMrwe lcemtdm skinducing

C rising the admni strati y

an aEgTPO TG RabT e GUBETent fomsyetan By Aty |
matured in vitro such that the partially matured
dendritic cells can retain the ability to take up
tunor antigen and can i nduce an inmune response
subsequent to adm nistration to an individual. The
nmet hod PisEigFaddsa msihod fos propuging amantidymerdrauat d

e W t.hi.n the tu
respURE Eopne L a*”m‘ff*ﬁ“ﬁq‘*f%o%éng?laﬁl%%?ﬁwg&ag‘ﬁs@t\?@eﬂs that
have BRPN PEHRYE Maturgs '0H'ifrﬁSt{ch@atttmﬂmmallyﬁat@dudmmmnspm eBmithee
n d be,e ted to interfere with

- abifiX RBR Bl GAP B P Y Prgpeato
adnihistratidnnan émiwmal alles iethed PR Ides Bt thddifidiff up 1AM Brocessing

£ dendritic C%h a}t ot be adm nistered to tunors
ot tmerantigensithip the %maromﬁa%m@f Yeddn spitq of th yewlidmapnpgpwpressive
envﬂdﬂh&lﬁhﬂﬁﬁ thefurfdr. AR iRAlunbalppYestipd éﬂv‘?r‘amqaﬂ qvfduid fe expected to

. |'s, can be directly into an existing t
- intef ‘Eet‘lﬁ'é‘? denggli¢ relkfenction by negativsly impactingroo th@mmnnmnmnh@ry
. proper@&Y A
profskS2ARA) Mkl 3 WA 38 iory o gmorgpecause e
cellpfle ot efficientlyemecess anfigen.sur gi cal renoval or resection
of the tunor, prior to, simltaneous wth, or
subsequeimj
 Subseauottm RSBV o AR AlE ARy Blocty oo
- exisHag threot. Hurthpr adirmmetwiog camhe Bits thelemorcteitd) the tissae mydmnand
| ynph node or lynphatic region that directly drains
the tumor or a 5 surrounding tunor region. In addition
the partially matured dendritic cells can be
adm nistered into a circulatory vessel or into a
| ynphatic region that delivers blood or |ynph
directly into the tunor or tunor bed, or the organ
afflicted by or with the tunor. Still further, the
partially matured dendritic cells can be adn1n|stered
generally into the circulatory or |ynphatic system
such that the cells will be delivered into the tunor
region. 10 D sclosed dendritic cells or precursors
t hereof, can be
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obtained from for exanple, skin, spleen, bone marrow,
thynus, |ynph nodes, unbilical cord blood, or
peri pheral blood, and the like. Further, the dendritic
cells can be obtained froman individual to be
YRAOYEBR from a heal thy individual HLA- nmat cRE&US2H03/038672
the individual to be treated. The dendritic cells or
arqungd camu'sm‘resftheh&!fﬁz br afean tlestneny 0p[ asgical ed'ia@.;ail oF refd&ti&gbﬂﬁe
ntacted with a maturation agent an ormuyl at e
ki, G0 SRR A B SR P oF SN erepapation therzpy, or
coiélbﬂiatlsid)rdu?reoﬂrhﬁl theiel, imelcpaﬁially maugapddnaﬁﬁ$&1ﬁghm§tﬁ?e
isclo e partially mgtured . in vitro. Suitable
adinisiered fot el A B e e oGty eins o Wt PR
sufrtwdiditgaumboiegRi A IPARIitionAkd %ﬁﬁﬁlyﬁﬁétulleﬂ Abd®Ricc8ls can be
Bagi | I%s Cal nette-GQuerin (BCG, i n.terf.erond (1 F'\?f/))’
adigistersd Be § sEaieyivassel orprgp a lympltic segorobpisdefisers blood or lymph
diredtFiato thé@imloF b RARA YLD Bk iﬂé%ﬁ%ﬂ%@&@@'b Fwhh thetumor. Still further,
ound, SUth as ?

I m dazoqui nol i ne-4-amne co
the/pagliallyseatured Hendyitic cellsl can be adininistdnsd generally into the circulatory or
Iyl G40 bch i SO0 B doriGBAN b USRS RRLET FB49)
or 1-(2-nethyl propyl) -
im dazo%;,vS- ra] qui nol i n-4-am ne, and their derivatives
(WO 00/ Bieviesed dendritic gollsanr etectreereitherdsy, canbé erence in its

bl Gk K tf'ilﬁlt ko0 ﬁi%ﬂ] ili
° pol yri g%nodg?gﬁ)%]ig’ e, gﬁ a&’ H%%%*";‘F 561 Wfﬁﬁﬁj ‘,‘m%‘%a‘*‘ cord
blooAcoriperipheral nodsansl thé like. Rukther, ihedendritiepelly can BeBbiaired dlom an
. - JTLR- TLR-7, and/or TILR-9, equenc f
‘“‘ﬁﬁ‘ﬁ% alé :fsct%at{ﬁat lsa ORI ffaﬁ“@y ﬁ'ﬁﬁé{uﬁb@ﬁé@“@ﬁé to ﬁﬁtlf“&%ual to be
treited \Whhe deniititucells bhprecmsdis mefeeﬂca@fbelagfolawsav&@ Bridrith Bein®r
I scl osed can conpri se

o B e BB kS SR s tion o

indivigeddr abi domannans, or any ot her BCG conponents. In
30 certain enbodi nents, the BCG is heat-inactivated
BCG or {1 skt cbiGRbEfh thFe b R0
of BCG and IFI’\Iy ccasn be uts_ed ?‘;g%(so‘#'ﬁ&%%?“ﬁ’g?% .rmé"?tfr%dn
in wifrol Beitabdaudehts ifsr theintisotionlof BeHagfc 881 ARnAkibE ifthlde)Rr Bidmple,
S

can be used al one. An effective anpunt of BCG i

butiagppotdimited to, Bagilipe Galnpyisdhuerip(IC G d0edtros 36IFAY).about
i e 0 08is fac itz Al uny
lipd fyshndie @b RiforHeblobis blefl: e TNrbs: B ‘(f;g.{;qc@{ BUE Crfbound,

and an effective anount o
e.g] @ dmidgzcgyingiingd-d@Mingnéompopad, sndhl ds i4hdntine-2adthdxiyaethyl-o,a-dimethyl-

A ' . ot her . enmhq nt e dendri ti
G, P o] AP oy BT NS Bt Bty i
imidiyge] 4 &iclqpinodin-4-mhihecinil ueiraltaviiveOfW BB 7729, thddrgorated herein by

P! ocmhﬂt tha}t) is e fective is a(ii)out .1 to about 50
refgein 1 ey o sibetiG dpusie ssandad perporyFlentids 66
pol9]:polH{E (MBI, Bnd Sheli@TagohldR df ATSRARE YedPlok t‘mg?&hch%s TLR-3,

se lone or it can be conbined wth, for eXanple, an
TUR o JLR- Bk -9 of Sogesmen pEisieic sefdgeontaining unmethylated CpG

motifs known to induce the maturation of DC, and the like, or a combination thereof,

. BCG disclosed 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 [FNy can be 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

4
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Al so di scl osed are conpositions, the conposition may
conprise dendritic cells partially matured in vitro in
the presence of a dendritic cell maturation agent 10

Mﬂﬁgs th a physiol ogically acceptable carrier,
p?er ar? ]or excipient for administration { BCEfS2003/038672

|nd| vidugl with a tunor. Partially mature dendrltl C
abouy 105 tq Kk ¢fy prr ppiiliges ppbissie PWhse wiedie hud wreffiesive amount of IFNy is

tyb%ﬂl%bhtylohw?oolﬁij 6 I?Stp%g ﬁtrele g’r’g‘tifgl?en%{ltu{ & media O[nlaBother

co-st1 nul at ory es su
emimunenc%@enﬂmmu actiﬂaang: sgehssis ﬂ’&a}&nﬂdazﬁ@.ﬁndlﬂb RBEYI 'Pﬁﬁcally,

k 3,.b ti.l pt
R85 TR SCleon i et oG a0 o,
mer@rmmaﬂg 315 1@ pphil of Gut ouialomedih @l ibed D¥he MARZ6QRRGHR  an be

re endritic cells. Subsequent
usPRAiGse R dan e ol IR o G 61 st ambum oE BCG and/or
IFdiryyopreserved and stored for a period of time prior )
to admnistration to an individual. The cells used to

produce aRke digabiddard Non%%ﬂér%dthe @&ﬂgd'satﬁ)h %9%41& sphat

conpri se the conpositions disclosed can bé isol ated

defdriiiv celepapiidliyanitufed vi ﬂﬁ'otnh@legwé&{ce%?a dbiieie @El&ia@. %f on agent
gﬁtuded denpdr.itic cells can roduce from
compined yith a p &%ﬂOﬁ%@FYa%Cé%PWW blrfﬁﬂrwtﬂgmxcmmt fma@mmstratxo

to %fi%lwhﬁjpwm Elnlgrd P%rgallg nlgtupeaéehogﬁc% Cells use ‘d-?E ch?%ggtgﬁsl (Ii;rclloga\d! may
ey e T 8’%?{953%%0"5%Sé'@é’ﬁtmﬁglee@ﬂsgchfawn@oi n a
Im’ﬁﬁ:l’:l |t&C}Z§8@fCIBS@EH'@3ﬂ al?% 53@%&9&?& r(xjot te;'cgr%%ﬁﬁc (ﬁil\;uﬁ‘ace marker

106: 259-62
D%@n@nll cgn Witake3d progesk ahtigebe Miie mmposﬁxedd tgpitally/ \Wﬂ%ompnse

I

o [ | f th 5 L.
T o0 e B S e LB Sl

to partia whaduration ;he:deddmt cslBl otn b@l &Wdﬁﬂeﬁdr@ed%ﬂ'sﬁ:réﬂriﬁr a period of time
i fi. on their norphol ogy h

: Pn‘ﬁev & mmlsg%hgi ],0? aéxgg&i(ﬁéalasl‘ g ge]]smsqugr@g(ycg the pgﬁ@lly ma%’ured

denalitis @S attbmERk tha edmfRLilRL da%édﬂﬁﬁb&?&éﬂ&rﬁ% expressed on
s,. B.cells, m)nog%/tes natural killer cells.

the A i o B Db ot demdsii aeflscaociipsodat Som
cellsah hﬁ%e&@w@&tm Xt inﬁw‘i’cﬁxﬁpﬁ]htt Hat bESH III’E_‘\ R'_ﬂ%é@h l[‘%tlljf’ patient.

express CDllc, and are
are CD14' VO 2004/ 053072 PCT/ US2003/ 038672 I n
contrast, AMILED LRHAIPTION QFf THE INYENTION

(typically nonocytes) are wusually CDl4+. Mnocytic
,d e n d r | t i Dendfitit cdllsQPM &V6iSe Fpilabign Qpﬁrfqg@x? Pre@]ﬁﬂ? géﬁé found in a
ar

parti cul

er t hey reside,
"a‘ﬁ% %‘Q hﬂda%onr%@pb?}ﬂ@éwes dé'ﬁ@LmCﬂéwﬁ nm(a@aweswmman

An Ry, BridsHis 9 2'7@-'99?1@9'1?}] fRigdd eﬁ% ﬁl%“de W@%fds 3rife S1s of the

can_be isolated from e circu
splgsgr L gnigerhans qsily ofithe spigermaadid yeiked (celmn thesbls@liticalatibn.

CollRB0QY defidr R bl C1:58h4d z&raeg(}‘glg 4ssd 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

CD86, and are HLA-DR", but are CD14".
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Urbi | ical cord blood is another source of nonocytic
dendritic cell precursors. Minocytic dendritic cell
precursors can be isolated froma variety of organisns
in which an i mmune response can be elicited. Such
oVgaMiesa73 ncl ude ani mal's, for exanpl e, incl UBGTIES2003/038672
humans, and non- human anlnals such as, primtes,

manmal s i eftﬁalu-usij tﬁ@d&?@@denﬂﬂﬁc&:ellmr&:ﬁrsoﬂr{@pfcall)‘iPnonoc}ﬂes) are

+N chi ckens), as transgenic
“Sgi}@dﬁ?‘aﬁ‘i ﬁtqﬂ& ¢ deprtic e )ch'érﬁ%aewrﬂbém qdrf@?ww@wq vhere
thehensiae, pagicaiahy lﬁﬁp%ﬁidrtﬁgﬁe‘é s@ﬂ% ﬂ‘fe sg!eEﬁTBBﬁH BaldQR q{rxhﬁﬁ frodes and

cellz\gcan be 1 sol ated froma h ect or ' froma

thymp ddenaepticsedritig cel inreRIT I EisS ke olaled fiom the Cll‘qulﬁory syste.
P&PATR tloodds & AAAHEY adeestsfbmou&@ oPﬁqBﬁ‘chE& mn%ﬁhc &fif

cellular immunostinulation can eneficl a
Upbidicg! sard(hload is appthan spuses ofiariopyicalendriiceell atecmsorvl Mahocytic

[l .
B A5 A (O P
refpopte can beklitetht Suvborirashishnchidedhiwiati,) fir ek amplgdndladihg humans,

j 0 mmstratlont .an HLA; nat ched,
an A4 AR AGTAS ARG Rt R e apd ra)
bifds Goclndiog ehiciets)| mlwsaraw&d:b ispdcies Gakdos. Met hods for
i solating cell populations enriched for dendritic cell

precurso re denrltlc ce sfrom

s oue efeeri ST e ShSRC iendbut fal reld Sl enog
imoratwe déndritit ecllz rctm bdeslaed &oml chealisibjetd of fionl 4 subject in need of
can

prec rs and ture dendritic, cells
PGl y: Th F LR e EPERLEeT T PRIERTSTRET oByoc fiethem csllula
imfunbinkdgion cas bSbenbiciflo? Basirdl (@) a@hbjcd Whfivg & 8&t&ral or viral
density gradi ent

ttl trif t
infeglifry ?J}dgg%WFE‘SEDE&I ul%%eﬁgpeﬁ‘gsqrﬁ arsV g impmatusedendrifig cells also can be
obbifePetonAMIEA nhdtehe R REHEY kil diVidd 8 Rr #)Q:‘tiqpictﬁétldn%ﬁd administration to
partlcles (15-30 nm dj aneter) coa
g abiest Parsd ohipmpypestiontlaione (PVP)), sucr ose,
and the like), differential lysis of cells,

Dénlifi¢ @&l Precur@dt€larld ¥ennhdtl Dehdtitfe®iigi N enmbodi ments, a
eukocyte population can be prepared, such as, for

exanpl e, ollec i.ng bl ood from a subject
defribri lﬁgﬁi ﬁ@ oF isolating ¢l P°PH]ét1‘B}S§{"é‘Fl@f1§%raﬂ%drFt§Psqu@mFW§°fs

anfl @AmBLRARndaId cRlls B8R VakibilsGowrtds! inPl8inl bRRHIndBshe marrow, are

|nnature dendritic cells can optiondlly be enriched’
knpWp e ity Forexaaplr denfigticest]prospisers end immagyre depdritic cells can be

1scﬂ%iiélmij @llectfhg & izfe&' Bk a})ﬂé'r%%gﬂ %kﬁﬁ'ﬁ%&é%e})mmwn of

radi’ent, anti body pannl n
OWD BBETRg RETHER008 Bmdlemwdmfugauonéig using Ficoll® (such

%Ef&?ﬂ-@gw, L}mﬁw oﬁioq@a Htllaa f):arfc cﬁ (ﬁnS %ﬁtglrrh al It)é]:) ¢Sited

. e pr @par ose ase I C* SYyS
witharoeidmlyzable pbbﬂvm&l}iyn'bbdimd ,(P%B)Qrstmrcses yst thetike)[ dlffclehﬁlﬂ ®dis of

r 4o ste sure .to
el Rl e 108, B RSB R BPE PoGiparisan e
pr&paredsiuell asl, ﬁaremmblé Ihylmllécsmgfblﬁbdl”fréﬁdt sabjedt| deTimaiabfg to remove
the plzcl)tslets and Isysmg e reé b 008 cgfs B%ndrmc 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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5 dendritic cell precursors and immature dendritic

cells generally exclude density gradient

centrifugation in open top tubes, open air transfer of
cells, culture of cells in tissue culture plates or
uWOaaMéa30: asks, and the like. In a typical PCEUS2003/038672
enbodi nent, the closed systemallows aseptic transfer

of the denddiitd ééli%?échrs@ﬂ's%ﬁ&ﬁl%ﬁﬁtﬁre%l%ﬂtmﬁ%&onaﬂ can bc
dendrjtic cells froman initial | ection vess

PIgpAEhiIn A ?@34’ ageptie systemt Aeusod Bevein, W’*‘fmf clesed.aseptis SYSEGITI” or
“d\NBd §¥sfkl’ *r@fe?iora tygtgm’ﬁp@ ﬁrex SR8 1?(91 JEhe %bﬁe% or circulating air

i sol ating dendritic cel cursors Is to
O&hﬁwpwfaﬂleyom¢meﬁnpﬁra@ed or @ubmmkat(ﬁos(ed sgstqmsbkaxdelatmg

I T R

nonocytes an non-
cenBifagation én gpetUtd. tumx apet aiRgsnsferof 98K, dibbreasfdells in tissue culture

The er.ent nd .non-dendritic
PP untefed 1S wRENETET o TRRAGH P BB s i s
ascﬁid tsanafeEOE‘ thd d?ﬂnl'lﬁtic dfedirpr&mmdts\aﬁd QrimbtufeicaditiogR1lY frarh iaf Mhitial
c ? anot hereS| éﬁls were cultured in
qifsric BB B Rtlc e B eavefvian Bxpoprg t o stn i
pol ystyrene or styrene, mcrocarrier beads were added
to incr ea’&mﬂﬁhﬁp&tﬂdfmlﬁ)d&bﬁiaol@ﬁng deadrxageell pteRlidsbrsb@ise a

o el e atistt B RS B ends A mgnio RerSaIm eIREely rermove
adhelehtSsmuyic gtes\@rlaekr fidand chihgtidiRd - 81‘&%&% e 9Se§te §a|U 8. Patent Nos.

; ansfusion 40; 1419- 1420 (200
5 S4T30l THe} dhaedhgrenimbrsie nd mo-dendidin e lieousere re

disdaRRd WHEB tife noARMRE stk tQ1sA8 S alrel Fores b Eﬁl@rﬁ'&' brPh2uAtién. In

i sol at ed bégadherence to a nonocyt e- bi ndi ng
angthss metipd aphesesis aslls wereguituredip nistio cdropbags mewhxch plastic, i.e.,

pcﬁj/s?ﬁe-{eﬂné%fr @ren@fmmc%eﬂ I?Ea&sn&%{z? c{eﬁtlc??x {%Xsekt &%ﬁg‘g %ea of the bag.

popul ation o
Cellsoveae edtursg fomuéﬁﬂm pericel)of time forcedainicellstte ddlwnt fo the beads and

tth cM'lte eﬁt &aﬁgvre}et»ka%he%gﬂ'élﬁn H‘{ % @?aff‘eé sz als ﬁr@%ﬁfsgon 40:1419-1420

(2@@331 ‘Mﬁ @21144&8 8 hnctdqmrserbbdmabg reftramce5 nonocyti c
dendritic cell precursors in the |eukocyte population

preferent ﬁ @ﬁigo&l ﬁtp ?non?)gﬁ%t 1c c Fecurs% pre isolated

| eukocyt es ding
bymdberencsdo g)noeadmtdabmdmg adjsnz&ei ab rimcﬂmg 1ﬂ1W(D ﬂB/D}/OZQQ thdisclosure

t.r b h tic, d
of RS ool li3oG Wi bhee Wk o S Py roRb RESTLAY TpioPes (e
isslated hy: Eubefphérhﬂs)&wbsd doataeted Sﬂ&h&ﬁérﬁcﬁiﬂl&hﬂﬁio&&lllpﬁ’&hﬂé&g

d& t hg e haV|qgjg %&e surface area taq
SingRibHEe Whorke nppltipEede Bis compctedlomityfhg subgtrate, the
m&ﬁk&ﬂ@dﬂndﬁtﬁ: @1 phdchisOrd $n b RSk AtEpopPatidiPplefrentially adhere to the
SuBartlcu ate substrates include, for exanple, glass

sirats: (ther leykpeidgs; (@Cb‘éms|°81eé3°ter§1ab§%1deb%ﬁ%pre¢plrsasa) pxhibit
reAREd binliRg affitd $Sthe %ﬁge Qﬁ’éré’bva‘ﬂﬁ%gﬁ\}\o@ﬁlggﬁygé%%@ggc cell

ot her beads suitable for protein
presursersso be prefrsawizly cnaishest gt thosurfase oftbesnbsudtet r at es
suitable for use in the present invention include

m cr ocapihiaBldsubstrates inctude, for example, those having a large surface area to

yolume 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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tubes and mcrovillous nenbranes, and the |ike. The
particulate or fibrous substrate usually allows the
adhered nonocytic dendritic cell precursors to be

eluted without substantially reducing the viability
oVOeHe/ozdTeer ed cells. A particul ate or fi br oPET/US2003/038672
substrate can be 5 substantially non-porous to

abb@piid. AbBuLdubitha®R s@ifablXBPERth &e%?e@.éi{t hﬂvbﬁho‘ﬁ%éiude microcapillary
precursors _or dendritic cells fromthe substrate. A

tubf'é@a pugieYiHpysynombranss apd the likgh The particulate of fibuonsisphstratejugually
allolvs @2 aﬁhcrla@ﬁﬁﬁoc?ﬂé@dn@ﬁbé é’elﬂfr Mo?sﬁ? Bt t@lgﬁa] hlﬂﬁlgurﬁsglgstantzally

substrate are snal e cel
re@ueingdhpviakjliyaf the aﬂhercdw@ellsu asuartwubte ordihwue substragé cante

o SRARYY 16y S50 el AL SEMISRIR DS AL
dehdnititi aeljs fremiitlee Su&llatﬁab’l Bsubstardialig nm’epbrau luﬁstrate is a substrate in
w né)c(ié/asipé: ng\é/? ro'f tp{g{%?\fr%lil h%;rtg%%? rtsé::u%;tp ?})e cegﬁla)
Inmhmmémkﬂmpmgpﬂhem&mkﬂﬂnamndlV|dualIy or in any

conmbi nation, with for exanple, cytokines (e.qg.,

G anul h
0L LB Al AL 36 gt o
opibhally D enhdnbaidsy the addition of @ rbimm(g&ncgha ShitsAabiading MedRusdiude

m%f"sff‘g" Gt Pere et tiia G- i SN g RMEM, X-
VIO 15°, and%hh tike) %@Mﬁdﬁtedﬂﬁ@ﬂﬁﬁ%}lﬁﬂ Clﬁa hc:eo?}gﬁiéagbﬂeﬁlth for example,

e es that aid in the s
CYIRBHGE (1 BT Macrogage EPE‘SM S tipgFAcioE (GUb ST )ainerleuin
4 @L- 4? bétntPle Ve s agcib?r saea@ mehnnrtpgommncseﬂﬁn dptdsC
cel precursors to he Su strate I'n"certaln
autolageus pieallogenis seea) pueifed pioteinsnsch ps ssemy atbwain, Bivalent cations (e.g.,

caldfit ﬁﬂﬂarn.%fghesmﬁ %ﬂﬂeatﬁ g{é{sﬂﬁ)rel:ﬁléscﬁlﬁt\é?é e%%@ﬁﬁ@acﬁl@fénpceof

aut ol ogous “or ogous to the cytes
mangkytisvdendriticcie peaqursors to tirp mhsmte,cnrd@hmevm edheednke of non-

t h
S SRR SRS RR A2 i b ST RSl o
plasglalor sgnecan b@hdasﬂbmnmm ChehestXastivaed/ plamd aab be autologous or

b to separate the non-adhering cells
Iw gﬁ%@?ﬁ h%ﬁ%k For exanple, the m xture of the

non- adheri ng Ieukocytes and the 25 conpl exes can be
al | owed Fdlcmeng édéfzremed)fmkmxomindamﬂmmicalgpﬂeau!mrs;dthssxfbmi:hte,

oF:} ed or___drai . ernati.v n1xture
RPNy B are SRl R oot b BIRBLK Bl A7 g ¢ e
prmrsleﬂsﬂbaﬁratmgalﬂuﬂﬂem caxhesuitdele ﬁrbhmbaﬁ be gfea Itm@axfafeﬁm fidieadhering
e co I n a ot her ne : noc
oot 1 coMPURFS DL PR A BEoh B BRE e e the
compreuésaiah Y] amfwedw S, and 0] lﬁ@ﬂ&iﬁﬁn@reaﬁﬁma alymbdi® détSfted or
a tangenti al flow filtration 30 device as descr.i bed

drquhedt M EePiatively tag mistire pan bﬁrfﬁpmé‘ﬂed’cﬁﬂd flgs supernatant containing the
noft! @K%@%&Qﬂ@é dedante@Qr dMfted %%m thggtg}%ted lcbi )Qé%r at ed

~herein by réference. Atangential flow filtration

devi ce useful for the isolation of a cell population
enr i ched! RothsBEded: Bogemidicdendsitic 6pli Prssustons abs isolgied froma

cell POUIALRA efriched 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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8 WD 2004/ 053072 PCTI US20031038672 renover unit
having a cross-flow chanber, a filtrate chanber and a
filter disposed therebetween. The filter is in fluid
communi cation on one side, the retentate surface, with
w@200¢0336R- f | ow chanber, and on the other si derusbmsnsssr2
filtrate surface, with the filtrate chanber. The
i e a
B L o R, » HiBhe AR W LU
thfrreheaﬂftene The Bler-if mdwlctmwmncaam op aneaaldeethewemate smface with the
u {
crdsE o ot eI dnd Ao, bt il tieet i e 5B Bnge. oo
cr¢sm-ﬂawpnbambemhamn mleh adapted mbmtromme @sahgle bﬁ'ﬁioﬁthtcﬁlﬁﬁmém

ter The,filter, sui se in
cob bR fulloyter TS Inelsfior APV ehembst SrORlsPiR e folinral il of the
filen Aw eutiy _?_;haﬂm][pec]nﬁdeﬂen fh’&&gﬁ@-@ofﬂdﬁmﬁd@ Qetitrally iRposed @14 ;;o]:ﬁbn of
ns. e ter c ave av oqre S|ze 0
thea °"§’PP85“361WF‘°?‘% Bi'} f ﬂﬁa}ﬁ n@f?@ter Shtapledor we ifhe
tadgéﬁtiiﬂ!ﬂeﬁrlﬂlmﬁnldeﬂbﬁ tyﬁi@ﬁl@ m‘s ah BferSRPoleSidethrikidd Worh BbA 1 to

bhe Cross- GJ anber and a neans for_ controlling
ab%“‘fl miprans. otheddiepcaghayy an #vsrage pofe sidg AL abeut 3 fojabant Tapigrons. A
mdafd fr bidQididd d Sred@milia mﬁi rafeASY (R saalpteeinﬂo@ﬁé Miedr thd a%ss-ﬂow

filtration rate control ng neans |imts the rate of

chambar agd 3 mgansdon ewalolinga ﬁitw@om rﬂbmfcfd@aie throughaleq Hlter and iato the

ﬁltﬁ'ﬁé cﬁa?rﬁ)ef éa!nta%B 'bchE:%d%@ nﬂl@ﬁ faﬁ'c%&hﬁhgrgeans lumts the rate of

constituents can be provid a source ‘device suc
filgagion to lestdhprhise erwoibd\ﬁlmiwmrata fcu'cbhctfdtene'fhe shfple comprising blood

co mms%axgge oaas%)gae gﬁefd%f%g L{p%m‘ Buks ﬂ@??ﬁévgée &l container

evi ce. e Ce recu sors an
comppsihgs sampde miiuectedh &dmfadeulctablasresmcb&me sors can be
cultured ex vivo for differentiation, and partia

T AL B SRR By ol e B 8
prexngorsctmbe culterddsy vive fardifftrentintibh, aind patial nhn]urhﬂ;xrmdhan d,

[ art,.fromt r. nativ nvi ronnment ... and 20 are
exfiPhy AP Bt et K WRsam et il STt Bl prenfi anc
ottex ks, referqia rcbllsl that, Eﬁ}dmmanl hand, @Rist apait filofn thélr hiniveentifoniviént, and

nop- native envi.ronme Br i ex. Vi
e pREBrERY p facBf ot JBtea ﬁf%}atec{ oo inRuifed fprm, in semi-
putifieiDiowth | ot il AsH-hdtive emdtonmiehte @Heﬂ?réc,wv@rdaﬁ’é?&maﬂbﬁ 8PRal0f
|1's having dendritic cell precursors, in th

imyge3 B Frdppry i Aensic <6 proalreAr ok PIRUIR iagafcells having

derdiditic 3Bl ﬁrecﬂbcfr.fs e hRiptedbcR B f B9 fork &@fei’eﬁﬁ&tmeaﬁer{@ rSurtablc:

exanpl e, cel lular growth factors (e.g., cytokines such
dlfﬁfsenézém(@aﬂ@san inglyfic foreppnplesoflyipr grymm fagtons (egik pyiokmes such
as §Gﬂv{ -dSE f)’) llnfb'i'l@lﬁl&ﬁu |fH.,n4)1ﬁite(rieEkm 17%)]_‘_7)6\ rféﬁkmqggﬁl L) AR

her eo certaln enbodi nents, nonoc

-COIHBIﬁ@FFqnﬁ F*@W@& Ts cestaicembagimends; the mnmﬁﬁmnmmllt pregupgony are

aiffTRORGE £ ARk H’o%gcﬁm\}éﬁ%rﬁﬁfﬁﬂ{) dehbficiRliL S~ The

recursors can tu ed and
dlfferentiated.[n sui tabl e culture conditions.
Sui t abl eThe deadriticcasl! prrcurspisrmbe endiured end giffercatiaiediptsuitable

cul'tdrm:&rﬁﬂiotng.’ SLmaMeYl(sgu)c’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, o promote differentiation of the cells. In certain
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30 RPM 1640, DMEM X-VIVO 15(r), and the Iike. The
tissue culture nedia can be supplenented with serum

am no acids, vitam ns, cytokines, such as Gw CSF

and/or 1L-4, I1L-7, I1L-13, divalent cations, and the
IWQR604953073r onot e differentiation of the cel | SCTVGB2003/038672
certain 9 WD 2004/ 053072 PCTI US2003/ 038672

enfBiRhiTBRL dendtifie cg%}g&irgdrsccaﬁ%le Euler&PMrséﬂﬁ?ﬁgﬁﬂ & The culture
cultured in serumfree nedia. The culture conditions

copdiions sen eptiemplly exebida gey avpalgerined prg@ms« édtypwebnmkgw A
coﬁﬂS %'aﬁéﬂ usgatv% B R LR &ﬁ&ké’:ﬂe&f&ﬁ@ m s gﬁdgﬁ@' &b mts&g'ehch of

ture di um conpri ses about 50
Gmwddhd, IL-7 or 114137 Dengriticcell Brecmwarwltendxf&amtnated to form

€ t
iR ABAAS o She b GREN) St b Agh Eatfetnd PR e
dehdnitigeehatypicabl drs CDIldnt CDE 1de n:qmm law teetls of CPRG aal CHS3, and
w | evel s of CD86 and
ar e S e B S yieBhBIAE SOPRE ant | gens vi a
speci al i zed endocytosi s. Dendrl tic cell maturation
agent s cBendritic lceltimatuf ion egantyxiae inchude, far example butrard wd limited

o 8, oS B A R R

anﬁmﬁﬁad Suths dSmino- -2-ethoxymethyl-o,o-dimethyl-1H-imidazol[4,5-
I-a a-di net hyl -1 H i m dazol

clfeﬂ“a’tkpr%offt qﬁmf Ei@%lﬁ&utﬂs‘i 848y Ig(«?am@aylmasly 1Hrrmrdazo[4[5-c]qmnolm-4-
amind, dndBéib¥eRagRslOvd bb/ll‘f‘i‘ 19 "ﬂn&l{réta?r?tgg L&Hi'n'i)?lrhi@reﬂcc 17 Rtirety),

and their derivatives (W I ncof por at ed

2 syiatheticrilonble seanded pelaribonurleefidene. &-v mh}{)ﬂ :pol{ CeAUh and the like,

_ €. -
ag%gé:{g% Bl F‘f,l’['d'%%f'ﬂ? L}LR};Q%%% ?Ef{ ﬁq\LR %g‘%,rlﬁ 7 padlor TLR-9, a
sequgh¢e-dfj rnk@elp @eldmcmtalmirgﬂ)metbmthd G TR fSknoWnRe indudd the 7

mﬁﬂg{l&{ ofBCRagd 1hd ll%é cﬁ‘i@)v&{éﬁb%xagmp g’#ﬁ%o ' ﬁﬁ&gvg imo s of ]%(%G

cont al ni ng unnet ‘NowWn
typreadly range @oxroefbomqo antd)’ t:ﬁxapelr i iteoof tmsgfemﬂmtumaha cEffecnve

o SO o Ao - 1D e sy Ve f@EeiGiore medi

Bagillué QhihetteGiudrin ESEC @i hiy BvirddiP sidiss o Of7, bdvhyy Atsmed:@érém( BCG

ange. from about 100- 1OOOUE,€ mII|I|ter of tlssue
refe3i bl Lt 3 welkascel gl cengt pis B derived lipompbidgmagpans, and
oY BCH @fpofdnii BCGis A\Anomly,lnsamme@&fcﬂ abﬁéa@hﬁhcnm BEG,

refers to whol e BCG as wel as cel constituents,

@@@ﬁéiﬁpﬂwm pisbile dike- d@%ﬁ%ﬂ%mm of % mm@qlazmolme compound,

he at -in a]él?nl o\I/:Ecth da&rﬁB%%&Hpggl?dng |hlnagt?a %Eég&gé %Mﬁgﬁﬁqtﬁ% glmethyi*

1H-imidazolighSelquinalinvecthanoUidesi rfatedrR848) chabogboutdte aleout 50 pg/ml of
cuﬁlﬁgﬁ@ﬁlﬂ& mo¥e t%gmil ag%q% &ﬂ'ﬁ’ﬂ df@g%xﬁ g}rpﬁlﬁ‘s FREPHL d,

such as 4-a
lmﬂdblzoqmrdhzmo[nmoﬁnd:@aamhemséd aiede—oebhabecﬂon(bd&ﬂ |vgthafoe axmPI8BCG
about out 50 g/m of 25 culture nedium
an% ycbrag F?’gio%a?@ 8mt°’t 10 jig/m of culture nedia
|s used The i m dazoqui nol i ne conpound can be used
al one or Theaimnipdure S¥idsiareeipipivaltytvonfacted with efft@ivB@Bounts of the

dendritic cell maturation agent, such as BCG and IFNy, for about one hour to about 10 hours.

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

10



10

15

20

25

30

and/or IFNy, or an additional TLR agonist. The

immature DCs are typically contacted with effective
anmounts of the dendritic cell maturation agent, such

as BCG and | FNy, for about one hour to about 10 hours.
300 Tppissed2l y at | east a 24 hour incubation pandiToeb2008/038672
required for conplete maturation. Mre typically 48 to

mahawmzz/m RENA 1&5@@ lﬂmtwst.vﬁmsm #E ikd eﬂgartisgﬁe%ulture media

I's can’be cultured and partla mat ur
°a§ lbf: supplemented (yrithtamine wids; vikaminso hﬂpkln@nlehSuGI\GEBE and/or IL-15,

UG Vit ghif 1o Brok i P Eeliy gl ok

coxabiriatiah E3poyt 500 noiits'thioIGM € SFEnéd 100 sgmd ofTl-14ure nedi a
can be supplenmented with am no acids, vitam ns,

cyt oki neg,, . tﬁ\ éﬁ .

cations, %n@“@ e ?%\e{flg?ﬁhﬁ?g%m gt Lﬂ%%?%\ e|OUCI)I§I%0 ‘{E}Ymethc’ds
klvefln InstheArttfweoéaliticoqcﬂs; kCﬂBmfeMarha*s caorbd deteated ik a@ﬂ@ familiar to

F and 1 [d, of
B 59 g ety P apd e, T 06 Lo ve

mmntorddcfmemjrtdlynambdmdm (elg\,dwlamm,t dnethar imifnaie askapdiriby nge of an

cells. .Cell suyfage rkers be detected in assays
olffeTion ¥y TG polRiet T B Iyt et rgs 1 S Heset
deiiﬁbmmhhépleﬁ?uefbﬁd deﬁ;lntﬁd&uhmugﬂldﬁ?geﬁh?cﬁ ad GB- Gsré ﬁllﬂs%m the

or or._cyt oki ne production :

le‘éﬁ?ﬁoqfng?sv H'i?/fﬁ‘f‘é‘ ég%@mwuwew@assﬂ) g bedma@wﬁ%{q igdjgateiihe
infiafidyof mdnitafiXeSbyErdbthatisSet1BREWR 8 tht &t TheMULHRH of the expression of

accordlng to the present 10 invention in the presence

cefpurfacq eyt wekhes e phesakarylatorcof signaling rasdpcules,
e.@Nek, ks dhso I&’B@m ak %Yﬁl'dﬁat‘af' thmﬁm &ég?&:@ dontihed %@%ﬁﬁcﬁon of an

activated ki nase 2) can neasur e I ndi cate

ImMnping response onde theealis aavmemgdnmhmdso oreindividvelan i n t he

art. The induction of the expression of cell surface

markers gRdinghhifel dabditicadVRe bu tltohﬁatﬁla@flp tfdrfaﬁlm@mod

of signaling nolecules, e.g. , I's a nown a

to aﬁrhalrlwmé%ttqi e d¢naritielesllsr Fullometute RCslose o abilityito takd up antigen

Hﬁgg%ﬁl iamxé@sgle;ﬁmgstgﬁﬁag%@n gq}ﬁaecemecﬁr%k L PARYEs

stere to an in mat ur e
C)’ttéinm i $Declﬁ@eill)h snature DE€abkmess highemtataly ftMBR ctasé §arfddi alalgens

th{._ﬂ Fﬁ/aﬂﬁé P&%ﬂtl&%slﬁa&}dl rﬁ%’c{% dg%ﬁ'ﬁlt’ir %elisha?e g%{(@g Igtideﬁn ed %elng
CRs, | @Y EPE6TH andgDI4it Grkatx PIHG sxpm:smh ledsto amuhaem in antigen
ey e R B e e P iy AER cppo prcoss
strefgaisenis thedhebill acti@dtioh g@nﬂ tBudhAdcduiRias of gie ashtﬂrﬁumory

ells, an d it ells a ener y ..
migraleti Pt GB2ER Wﬁefnfe&o@ s gl calfis Gstin the
pr&zﬁ&ﬁ@hh&ﬂ'@pﬁﬁl@f EMFIrivsd thoSARS it RNs th@ﬁéd%@%ﬁ)ds&i RRleA ic cell
density on the DC surface, while up %ul ati on of
[0

matyagq e%tt%mnmtwpé@m °z§ﬁ6PT€§B@B aco-shgriairgmelgaile
indludifeg, buBi liXded R) CHI3ONEDSE RYEDskhene LUNh&Y HahdynoPExpress

t he costinulatory
CD83, but maintains the ability to uptake and process antigen. Further, the partially mature

dendritic cells may produce TNF-¢, IL-6, 1L.-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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nol ecul es, such as CD28 on the T cells. Partially

mature dendritic cells as used in the 25 present
invention typically conprise those dendritic cells

that once exposed to a dendritic cell maturation
Nenre49sMinst rate an up-regul ati on of expressPOIMUSIHORILGET72
co-stimulating nolecule including, but not limted

méBodsErSibt d%ﬁ b34Ohe fﬁ@ﬁﬂnosﬂ_ﬂ'f)‘?csgﬁg Em}lﬁt%ymt@ﬁot tﬁﬁé/allg Pbund w1thm

expr ess but mai ntains the a e and

W%é%@“(h%& $l@étﬂmm|"-9¢11°ﬁé¥atwl@&ﬁ cw@kmﬁmoyvnﬁfapwmt the processing of
arﬁli%&gﬁz\} frdrfrat@® |dlar§:lrﬁ?33éelﬂ3.‘sr Q4 Hfé%lrégugt dﬁ’v d;p galj(tjﬁlggrg Fihe

whi ch are not typi cal I mrat ure
ingastareidendsitie @Plﬂssiowmuhgll}ﬂt?ﬁe&t)’mkmedmmor& dnghe sirfase efithe cedit
RIS RSOl o REBALEF Y ki
présentimithe mtrueinb&l qmcmsﬂdaromdqs forarelid thati@n 2iR4h0H pdéds tumor

US2003 t had ired b th
o Rt OSSR RG alitord tih: Sefihe BTG BoRtE Gheisel have
mmute!dmithm tha ﬁinluﬁ‘lam gneswmtbanhd Rbdw66s 6f) forakimpls, To§F-cc and IL-12,

oki nes kn revent t r sing of anti en
S B TIPBOBn dhetoRioe epiet Eﬁ;‘? the %HS@%W% ¢ Pgpph nodes
whaé thealausrmm%ﬁutactqncsnﬁ td WFregil AT BHelifenuale Psdpddst fo tﬁ@qulnfOr antigens.
down regul ates cytoklne receptors on the surface of
t he cell nderln em | ess sensitive sponsi ve

to any .rﬁ?&?@%&ﬁ’% o agiepiRiiile igyentiop. Hfeg be presgsit .8

by dtydpieseivaiisrpdithePbeRore m&&ﬁmﬂfbﬂ fdlfo%’ﬁﬂﬁ&ld‘l flatvefioh ribhdt
can efficient|y process tunor ens present within

adnpistration 49 # pieal- %%@Ben@ﬁ%aaewé G be Ysegranclidg but are not
HERAO gl &hy ShikskiRAPRISORENESRS, f!\ﬁlif\hhﬁp}rﬂﬁ dkm&gaﬁylene Gglycol

measur ed by the product’ion of, &
alpymingdextran, serreseectbwpreatyiob nremhntweDcﬂive B-menritet Epsagbitol, i-

mg;tBY D-1aPRsE @Hlﬁe Eﬁ‘ilﬁfl A mﬂloeacitdg rﬁaﬁa}ngy tggé?ﬂ"gigr ?3’ F:I%

where t he ¢e t act
monpacétapaang inosgapirrsets. tA certmlledistow caolinggata san betmtloald iDI@erent

r%)fpré’tgétw@ ggénl?se%dm%gntl cgi B'é&etgﬁegﬁle rhtag%&l gc)t'eﬁ e([)p%gba% %q,ogng rates.
Theetteatrcf tfoson phase‘ \olhdre)wamgtupﬁ ité ica kyplmilly sladul dlse rpinire4l. The cooling

ni St at ion, t ati ent. opr Vat I gn.agent s
PG Sralof WB R caromAEbiiE o Phe fA5E 3 methanol
bath pfﬁt&dyie. S’wg‘rﬂmdﬂe ﬁ%@app@ht)ds‘e@ aDbw determination of o%tlmal cooling

ol yvi nyl pyrrql i done e | ene gl ycol, 15 al
roff A el et gy R g BB chp s e
suth &9 Qvybiabd o P1AFRR Périi tunikl SO Erb&@hing reginlel 85k Qbsired cooling rate
D-| actose, choline chloride, am no acids, nethanol,
CUBet am de, gl ycerol nonoacetate, and inorganic salts.
A controlled slow cooling rate can be critical.
Di ffer enlAﬂcE!hMﬂﬂE E8&ngy ROAGSRE Pre@tbor@bild, fhmtured®ed or partially
types typi cal | ave different o pti mal cooling rates.
Bespen §e rapilly Bepshusd &0 még@rm@mgeme steEage yessele In a typical
enﬂﬁbﬂin’i‘e%t |s¥m§l@@éﬂn‘1)e Qﬁyog&ﬂééﬁ? |store-5ri§ hﬁ&’l@ hnitRGe? L1 %"Q‘%%ﬁj HE Gapor

be carried out ) g., a prog

(- 1f€15e £)i ﬁ@nsmh@gs and pgoog@grppaﬁthe mampulanon cryopreservation, and long

term storage of hematopoietic stem cells, particularly from bone marrow or peripheral blood,

i1s 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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bat h procedure. Progranmabl e freezing apparatuses

al l ow determ nation of optimal cooling rates and
facilitate standard reproduci bl e cooling. Programrmabl e
controll ed-rate freezers such as Cryoned or Pl anar
pEPHHOPNM ng of the freezing regi men to the RIGHIS2NG038672
cooling rate curve. 25 After thorough freezing,

memsmmﬁmﬂwm GrdrSplantioR; Ploecdass Of a PRAEL Mistow, Jul. 22-
2@39 gﬁ g%@l be rap |d| transferred to a long-term
g{a praat %‘Q@“‘v%‘?&@ geneys ¥ 1998, RPal O7-Bfbodi nent
sanpl es can be cryogenically stored in liquid nltrogen

(-196 C) Fedzeh téls\etiREferably thivfell quicRIE. 86 red W&&%aﬁfﬂmntmdned at

cryopreservation,

IR i VEont o o) PSP oy
orded tb lpfb%rﬁ Eé%lirrcﬁﬁﬂﬂi’@% Heabvity, Ofo ﬁ@\fehmlﬁﬂéﬁk% RLAGH gr&gdures

argely applicable to the cell's of vent

c"éi’&‘ fses, Beding Srigipt Hmied e therddifionfgfore fév@émﬁ@r frelemns pEDNase
f n r
BN ey 5. 85 (R B R SR Yol G B s
hxéacmyathyl@rqwh Sff eﬁaw“embmimg%p 1524_ 9L9a®) (200 86)like BEhe -
0
R P RP s L o b e RO R RS Mg e
thawedpapiatiy imativbd DO, Odanvay ﬁ@vhltﬂﬂp Iéiﬁtﬂ/c thedrgspnattdtive agent is by
enc Vi e 107-.186., F
B S caP o or SR P B Ly gratrsd PGS e pen
thivetdanduécovared) dobyatn béﬂiﬂﬁb I(EIj.lsté‘i)ed ag Feseﬁlbddﬂﬁfém mﬂﬁﬁ&ﬁﬁclﬁl{omon—
may be desirable to treat the cells

ﬂ?éﬁgm%gﬁgpq&§d GSvent cel I ul ar cl unpi ng upon t haw ng.

To prevent clunping, various procedures can be used,

Iniy iinigtrdioh ofi BartihllyMbmebdentii: Geldi t i on bef ore

and/ or after freezing of DNase (Spitzer et a

Gane e S5t B8 PSR Bl g o, o

a @l popiaticolsnsitied yn@ Gontdiing dich 1:&&3&0)3, squ@Ct Halrigg b tthégor. Ti€ertain
hould be

rotec Xi C
erfiotBaft §Eh bR FRettinost PYotiamarephie sl pRegay or immature
depéritid calls, Wiffepdntingiey Mmlﬁlngemmnng tho¥ddetlBinl the prosBAVEf N Rndritic

rotective a dllutlon to an
oe ﬁfé?lﬁ?ﬁ%aé% suelb v ad I, oraniether WEratign pgenksucl as those
listsatabsd Theparlidl gﬁag&ﬁﬁzﬂ deddrvesisaan pé ﬁ)@l‘ﬁﬁﬁfeﬁ %ﬂh@:’ﬂ?&iolﬁ@i@ally

be adm nistered as described herein wth res
acerptnblercamsices, exsapenty bpfferaand/ordifuecsusingmetheds and compositions well

knb@T e he biiAdd £ gﬁ@ﬁa%rﬁzﬁiylry h%ﬁ%d?ng& P%l%d%#x bt gd%gl }c? dldrfrectly

Met hods are provi or “adm ni s

to grahiece indeadief inineumostidatioor Typicalbl aquomtaubomm(éﬁcenslamd

su?ﬁﬁ%e??l?% Eﬁdﬂng&uﬁ&(ﬂg aﬁg%h élglb Cg.\%ela "ﬁ]u Ct i: ﬁlg%:gqu}lger into the

certaln Su C
tupendiwetiseat ity aotgion mianty, stjaveititb,i ot i dtdulapirg 6HlyEPhaic®ontact with

- the (IR &Ftfimor bed to ensure that the cells have access to the tumor antigens.

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 tumeor or organ afflicted by the tumeor, e.g., the portal
vein or 2 pulmonary vein or artery, and the like. The administration of the partially mature
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dendritic cells, differentiating and partially

maturing those cells in the presence of a dendritic

cell maturation agent, such as BCG and | FNy, or any

ot her maturation agent such as those 20 |isted above.

™ie 2053022 |y matured dendritic cells can be pCr/us2003/038672

formul ated with physiologically acceptable carriers,
deRd Gt i ]

e o S e By b Gl B! R ELLAD e
tregtmentsior the fmary sichi eswhemotherapy o mdigtion therapy nfunthex, Ereepdrtially

. ) oot i o - ; i _
ot 0, 3 0 B S i
agenisagtsiag anladjvvaat tolizy matostion ofithe gemddtiegdlldotler tharprdcessing of

- . i nj.ected either int he 25 t r ..
anf il SosHifon Aol b et e ifor” I A, yp apngriv
cells caudlsttefyrmodatédorebapownded iit@e slowirdlénse mb@ixtfon@dpladtation into a

tunor bed nsure that the cells hav ccess to the
reFahdt °rai‘ﬁ‘f“i“é§?? umprQr ROk hs suchipat cRllsarg owy fripases B the tumor,
orttitflordel) for EomtrcbRitRtheinihstfiggsdi rectly into a tunor,

into the tunor bed subsequent to surgical renoval or

resectio f.the tupor,..peri-_funorily, into . .

dr ai ni ng PYABHRGRIPHit GeUt of iRt infptn SHebe imipistored by
anly ideansapplopéidic\f@SEeforiilaiiéh dndminiiie @8 gdmihRaaiond FoP&Qmp®, the

Ieedi ngpa fupor,_or organ afflicted by the tunor,

ceflf G Fombined with a Shargapetig zpogeniablersator and admpnisiased with a
sytifge, b icktBeter] B BandGR] MdShd Bilel QR 2Bbve he BRI BE fqhnﬁﬁtéldlrirza slow

13° WD 2004/ 053072 PCT/ US2003/ 038672 dendritic cel|
relgpserpatrix. \Wban adspinistgred i this faghien, dieformdation gan be admipistered by a

mé&P eGSRt foPthe WAGTx uskd CoiH Etﬁo&s%ghr{r&tﬁﬁste#%hnéﬁﬁﬁgh as

chenot herapy or radiation therapy.
apphgabledp fhe presantinventienate well &nevel foghodkilledartismvent i on can
be co-adm nistered with another agent, which agent
acts as pBmBltUROF e BrdshiR ifRhGH Ak 't
cel l and/.olrt.@_t he rocgggi ng ug{?h%gnggﬁ??gg%ﬁ\?},?ﬁnﬁaggéh%&
treatmpast ofoan indiyidual. itom, the coropositionscantbe usesio combimation with
] itq Ll S e ; .
ang Bect 8B I Epa o 1t e €A B0 At BT B8 can e
usgdhipl cambaationwitinsuwgieal resecticnrof i turaer, chietwotherap i Gcytaiomie dimgs,

bR, GO e . R RSVRERSE S

imamine gerspy (dartibistadtioy offaitiges spbeifid midhire activhed dafdritib eells, NK cells,

esent iLnvention can be adm.njstered b 0.any neans
en RS oo toref PO Do apE tho AR R o of hEs% micdhoas can
alsadi@iusddsih bRy todibindtioh. €¥ABRLEon thddenents@ah Be EHduBéht or sequential
gon‘ol ned with a pharpaceutically acceptable carrier
angd gan beadmimstersd mpanyjorder gs detgrmingddy the treatipgphysiciag.
cannula, and the |like. As above, the cells can be
f or mul at Bthnbtheferftiodithent, 8hE@maritiddells ¥nd WO RRipient subject have the

adm¢§é§ed in this fashion, the fornulation can be
saf i SF e bpplgiyns. MAthads obdrisrainmathe Hidy haplodynef pisybiect are
knb% £ éh thOhlt €In 47120 EbBHiEh D dRPaftfall A HAM &nbAfid HMs AR allogenic

applicable to the present invention are well known to
to fheaecamipnt suhjechy ﬂxgz&ﬁ)gemc 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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Conpositions of the present invention can be used by

thenselves in the treatnent of an individual. In

addi tion, the conpositions can be used in conbination

with any other nethod to treat a tunor. For exanple,

W 200803%0Us of the present invention can be rCIRUK2003/038672

conbi nation wth surgical resection of a tunor,

chenot herapy (cytotoxic d@ygﬁ e£0 apoptotic agents

anti bodi es, and the |ike), Jlatlon t her apy,

cryother%gy brachythera py, immune therapy

(admi ni sthsfollowing examplpyan peyiled mer@lmﬁlumam of\vatiens aspects
of @Rkt ifveaGdd shd shii1g Gbi v conétru@mo' lﬁﬁg{h‘é?nv%ﬁgﬁi 1Ifn'aﬁy ?)9{!

tunor antigens, etc.), and [1ke. Any an

t hese nmet hods can al so be used I n any conbi nati on.

Conbi nation treatnents cal@ebncurrent or sequentia

and can be adm nistered in any order as determ ned by

the tream m@?@kmseﬁh@ra ndaodyfic ARAKHE el PHrOaRITE niolatédhﬁy
ce

dendrltlc |'s and the recipient subject have t

tangapiial fpRe HALRY. Welp Fefupprhbat BRIBH BT é%trﬁ?rrﬁcmeﬂgﬂmé -VIVO

SQE@Mn&HWﬁ 204 hﬁnﬁij@nﬁﬁ Libinth ﬁﬂs%j\ﬁﬂd 500 URA ARUEM-COSP iR either
rel’at ed enbodi nent, th Bcgartla mat ure dendritic
¢

flagls| or gelhbags.af Rergedave, ivemythe flaskeand theibjgs otere dither left

unﬁ’&lt&ﬂ?‘ﬂtﬁ é)i: @%}eﬁaaﬁfaﬁgﬁyﬂr&ﬁolr ¥ hpﬁrggl{]tﬁg Rﬁe?{x;c?&f h?és(? -486'€

dilntim) and wtesfson o (FNy; 1568 §/mi) (pind(Ts). e’ﬁlmwhllwnte collxged3 @ashed and

AT e T ——
4Sént)uﬂse Eelllovm@thb’lﬂﬁuhdﬁoa | the bﬂlsm&hed,éta\ﬁﬂi 204 ]ﬂﬁa&?ﬁhnn (PE)

te5fed Rt Plap 5 Pl TuTRE ¢ 1o ndmlyBid e Spbme - "B

vamhepramscemtrabm&epﬂewm mgeﬁmyged)f ool 1men9ﬂ&hhuﬁ@bc<gate that
t the |nv§§ |on in any way. Exa In the

We;s?g] sitlyg fardeasled RKHA anjige i In§as rqsceﬁlt B’é‘i!‘ﬁ%r ontrols
indlsdel A ESmiXEd Wi PEENY7L /549 de@Wubi griof R dn@fysiswer e cul tur ed
at a concentration of 106 nonocytes/m “in X-VIVO
TabR(Qr) suppl enented with 2% human serum al bum n ( HSA)
and 500 Um of GWCSF in either flasks or cell bags.
A¢£ . bags
vefe efrtdbfent! ef t  unCDend BRIH6T' NGl or wemEl paytially
matured for 4 hours in the presence of BCG (1} 400 10
di [ ut1, and 1 nterferon FNy, 500707 p . The
ce|ls? %ga ol | ected, wa é% and nixedg%aé n equa
nufrber of fluorescently | abel ed irradi ated PKH67- A549
t uprorpng®Cd-8askor 48 hour 20,70l | owi ng t herg.ncupat i on,
the cells were washed, stained with a phycoerythrin

(PE) Ied nonocl onal i body specific. for CD 11
C, and g%aﬁ%zed by f|OMI’@¥%ﬁEtry The d

pmDCs-bag 91.3 557.5

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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val ues provided in Table 1 represent the percentage of
CDl11c+ cells within the DC gate that 15 were al so
positive for |abeled PKH67 antigen (MFl = nean
fluorescent intensity). Controls included DCs m xed
WPORIBREB™ A549 cells just prior to anal ysis.POE($2803038672
Treatnent % CD 11 ¢ PKH67+ Cells MFI 20 i DCs-fl ask

87. 6 235 IRanopieb&anfple 3 KeuRBphéredik Wad carRSP ol 39 az,%néu ﬂ&’%eq’%em to

557.5 25 These data denpnstrate that
sufghey %&Fﬁ"?"é(?‘ll%f PR & Werepwere ayrifipd fxom tbgéwkapherems

prblcllIcthﬁtahghnhﬁllfﬁmaﬁmtioﬂ bR puATTEY Mbfoc Q@Elietdiff'erﬁﬂlalteﬁ
bgared by either the percentage o cells that take

fhye Andpartizllyaursdby sxpashre jmbest kitled gdfkmualingixgd BCG (5
X Idﬁ%ﬂy IAENY FSIOb %Vmi)S ﬂl\@F A ﬂéﬁ%ﬁ%efﬁ{c gé?so\géje ggl—ﬁm%?aged for

I n anot her exarrp e, erest s was carri

adginjgiration endsinissied ine thett'@ngllheg of sheﬁlzﬁmq’hmlmmder uitiaseurtd guidance.
Dé?{dﬁ‘ﬁ@ Bells NPT 2 th‘éﬁl{kﬁ}rlﬁﬂil' fel-elef?}lréc{ tgrlpe‘i: e OBL 1r%€1h$1é g%umor

product by tangentia
sppifioexetexic Week regpéiise whnn inetseckdas vztrebe § unt]ndn,edwabﬂ?uﬁd thatkhe time

o R SRR B 1 Fny (500 U ).

The partially matured dendritic ceIIs were fornul at ed
for admnistration and i Rxatle2l i nto the tunor bed of
the individual, under ultrasound gui dance. Dendri tic

celI's isg tgfs%garﬁﬁnemnhzx%ca&gm&%ais WL gmp&f&% Chgrm

capabl e of ecific ox1 G °F
tume@mnmﬁamlh&gmmmm Wifier the tfnor Wene established; ahimalsdvere

il il B b Aol eSS R LB b

immatman d@dhbmcﬂﬂa nnmfrt:alhi hatume dendgitia télR dnto McOfiot ETHeGsiZe of the
yena rafts wel kno met hods. After
““%‘ﬁe ety o F‘§ﬁ'@8€“"£¥ﬂf RS o di vi ded

into groups and the animals of each group were
admi ni st Briefly, bimireCT4 mmmcindmmurswaeWIi%hdﬂ ifi eéduﬁe

Balre PR e 0GB T SOl en GisEoberaknger Wt clfestment was
initiatetb am daf FSout vetacthtige ollimiceBiail phtbable RbdR Wit Rifhos @1|z@d’tangmg

car cinong t rs,were established in fenale Balb/c
beths l‘l@ ‘igﬁ“ﬁb 100, 000 turor cells in the right

fl ank under the skin. Treatnent was
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 cefls, 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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initiated on day 15, at which tine all mce had

pal pabl e tunors with tunor sizes ranging between 10

nm2 and 45 nmR. 20 Dendritic cells were prepared from
the fenoral bone marrow of female Balb/c mce

vl k@wps3g72st andard protocols. Briefly, bone nmrmess003/038672
cells following red cell lysis were incubated with

15 R SS9l SRR Pl

. 164Q suppl emented wth 10% fetal
intrepegiigpeallygniday 33 aad 17 Pesplrifie eedltinjeiivnan theiterhord(yithk moels

: r :
infieror 20 B8k gho SR oo eI R e R B of LIE RAAEE for 8 ours) ws
petfodnddgindlapl 1648 7,0k8 anfl 21 dtumor gtosdh Basinkdsused every other day for 60
| mette-Guerin (BCG that had activity of 0.5 - 1 x
6 colony formng units per mlliliter prior to
i nactivation, and to 500 wunits of nurine interferon
gamma (| NS group treatkd inkratugioral iy ivathbbdpbatesbn feried salipatadidt mice

en | ed_oyer. 14 5% pet ri zam. d
hal s BB 0 A B UGB R PUE " St MR i e
inffitenomliewith gemwas: 06 hhé cddectd amortgnevt ahd 2 ofve rrcaiad inantbors
and viably frozen jn,10% i net hyl sul f oxi. DVS
s A o R 00 e 58 he g i YRR i) DR BC had
tuintue smalldr ShanV1e0 enntfashiag 40\ndewa BfthbRSHmRE kiR alpable tumors on
d cggcentrati on of 1 million cells per 50 microliters.
3Y8Y WD 2004/ 053072 PCTI US2003/ 038672 The tunor bearing
mce were treated with cycl ophospham de (50 ny/kg)
intraperitoneal |y on day Ekangpde3 17. Dendritic cell

injection in the tunor (either nock injection of 50
utfered saline

i of phgsphate . .l mmat ur e or .DC
Ot or e PR E Sl bRl oS e cols T ol @ migsto s
tuggmseﬁg.graﬁs'lbgiméli bi(ﬁ%irhetﬂﬁ?. Bﬁiﬁs%ﬂeﬁd? @ibteﬁlyt iﬁjelbliﬁj’n df?h%hr]](ﬁrﬁ:rells the
a .. LN e ro reat e LNtr unor a WM L.
aﬂﬂﬁﬂdwﬁa@mﬁ'ﬁﬁ?@ 2 orcon dose ,OF tmpr gells; ABer knlpye. phigpals were divided
in@/gedipe ind thatnid@R oeRhGowdhehdifiserd eftfler pldtebd) Hnfatite

the m treated intratunorally with i nmmature DC had
depdnfizcs ?flmﬁ'@}l@ e dendnbic esils witgthe Bmpiq The pige of the tumor was

subdEBudnfY meRARed d cBIBared fod @¥ch Three of the 4 nice
treate%l wi th part?igFIy rratucréggculgc had 10 tunors

smal l er §h 00 n day 40, and two of those .
ani mal s #ﬂ%ﬁh ulﬁmng%%?%ol?mm@wmeﬁdwe eablished ip famale

Balltic infite by @5adiink 8 00,000 Ainfo? LAR i & agﬁt ik hAdeM ki) Ffi vl by
into mce to from_ tunor xenograrts by well known

injgeiton 9§ $00. @ umatels in the lefcllank pu day hj Fettment wis inilisisd on day 15,
at #Bich finfeRR milohAPaIRbR n*%{-gar@{qmn&‘s ViR tEHokiRg g@gﬁg(ei)gﬁﬁeen 10

of tunor gcells. "After ays, aninmals were
mm°* and 45 mm”.

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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into groups and the animals of each group were

adm ni stered either placebo, imature dendritic cells

or partially matured dendritic cells into the tunor.

The size of the tumor was subsequently neasured and

CURBUEE® or each group. Briefly, human CT26 ®uilios003/638672

carci noma tunors were established in female 20 Balb/c
methganiby addyefGifiided fok08 nHRkked AIROC aﬁ@ 150 iy tTHE n{t?&m: was

der the skin, faqllowed i njection o

co 16"(53‘{;?5’8 eLﬁ'?HF wers ashedand piablyef Ctzem o dimethy sufoxide (DMSO) in
]1q'ﬁ[cﬁﬂ&6@ﬂtsto‘f@‘é FONdviRk ﬁﬁw% ! §‘V°(,1 $he cefil w%'vﬂghéd tWeee3hd

m ce had pable ri ank tunors tunor sizes
fe%ﬂ?fbﬂ‘&é?ﬂ@@ﬁatm of %wliwmellsa)emmwmnm itic cells
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bone narrOM/ceII fo ||OMAng red
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orG Wa‘@Wcﬂkli zﬂés)u@f"t@rpeﬁorawd ot delwsy1$, 17738 eid 21)n Tpawot goaiwltlywas
the cells were exposed to a
400 Sgﬁﬁ gﬁﬁg nactlvated Baci | | us
Calnette GUerln (BCG that had 30 activity of 0.5 - 1
x 106 colndhy gtoup ieated intatumorally with phedphate bufferedsaline all 5 mice

hal B AR ALk A0 i Yo Bl B 28URA % ST L 190 o

turpeirs 5900 TAND @ GEMHOGFAD2 IlPé}SﬁtrhﬁZBé)ﬁMda?.&ﬁtEd intratumorally (right

SK{%‘%B}) rpm rq‘%ﬁ@&% e ‘% %@‘fééj &%‘I"Yt C‘E%S%éﬁ% hﬁ%’df@glagg’ tumor

onwéhe sidashdey @nshd eftfl igicé hazmmoisi: 0% &Ebé’th kides at day 40.

THESH e S ict etied it B naws R 864 0 Bl iy qesolyed ot

turaod by des50s (ankkegowt traate@ GAGEADC Hat haabeak paktislly hided 66 24%ours,
tuJ{%er 50.mcro]Jiters. 5 The tunmor bearing nmice were

OTBIOHh Was “E%ﬂcqulb ﬁ’é@ﬁ‘h breseof (5 mpc tely resolved the tumors on
bomaidea B Ay 0)6ad wmmoﬂlaletely%remdedkﬁe leRanglk infhr, &@' Partially

jection in the ri ht fI tumor (either

°°?‘Fﬂ”é€ thegighpflamgumo day 0¥ #ndrong anjatal pastially controlled
bothmsmes@&mmw&weegt dayagf hours or DC matured for
24 hours was perfornmed on"days 16, 17, 18 and 21).
Tunmor growt h was neasured every other day for 60
days. 10 In the group t r daapgle; tratunorally with
phosphate buffered saline, all 5 mce had right-flank
tunors glh&lﬁ& eXantple Rurh@0rfdE c B Wk Sus8@ih B8R0 x&Eraph Jumors in
anlnals d left-flank  tunors > 100 nm2 on or before
mige-as dagyrib ?‘ﬁat@éiﬁt Fhedifferepiiatediimmaturedandritic ealls atcompartiallyymatured
by expoaiy % theSde €10 cYe}xdﬁhé JI‘:III mﬁ’d’nedggg 1&%5&%\6@1%9 REHTRE98

gr.owt one nouse had ?
combmed with BCG and IFNy. The partla ly matured dendntic 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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on either side at day 60, and 4 of 5 mice had tunors <
100 m®2 on both sides at day 40. 15 Three of the 5

mce treated with 8 hour partially matured DC had

conpl etely resolved both tunors by day 50. In the
gvoupitswzr ed with DC that had been parti al | yvoraisa6o8@3ss72
for 24 hours tunor growth was reduced even further.
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praﬂeaﬁ)nagmhnﬂ@@mdtamarceﬂendrltl c cells were prepared
as in exanples 2 and 3, but partial maturation of the
cell s was achi eved by expg)?l npg 30 the cells to 5 g/m
of the immune response no &5 (dendritic cell
mat uration agent) R848, 18 WD 2004/ 053072
PCT/ U520 BBthx38 miple tlwdeﬁdzgicrchllmreﬁaml ih aLERemples ahms @ere
nDdIfI 48 togeth ith BCG a i.nterferon
Setited dotibs SR b AL EBecBeIo s, Friell.axtside

pr@pare‘des 1r$eﬂ'p@ﬂﬁ18nts The, Wére dhRRMrizETC e StPr&svR OF d:élh%ﬂﬂhd‘e&holecules
to exanpl.e 3. None of the m ce injected

afieR PRGN rethaffogesegint %Ptrbﬂ‘é}gwétf@WWSn &he results are

préeived 8 the Perk o8 EMpBsiti §¥8r AL phdnbBpiH shffac® hdrR&t & the mean
wth DC partially matured with &848 al one fully

ﬂqﬂ@%ﬂfnveaﬂqne%for et yrfagesmagkers i Tables 2 apd e treat ed
intratunorally with DC partially nmatured with R848

Tabldd BCG and IFNy. Nine mce fromexanples 3 and 4
that had conpletely resolved their tunors were

chal I enged appfoximately 30 days after tupor
resolution in the right flank WFEHPOsHYaSEEH t unor
ceH-s——None—of{the-ani t unor
gr owtdamgkafronst r ptdmdci MMMY-RY| ¢ @pgh0 QD54 | CD40
agai nst the CT2b tunor|cells. Exanple S
exanpl e the dendritic EellsS, prépared 1p the exangl €9
abo 669 68.1 62.2 28.1 62.6 1.4
R848 (8 hrs) 60.7 76.4 734 313 96.6 1.5
BCG/IFN (8 hrs) 59.5 85.5 84.9 66.0 96.0 2.0
BCG/IFN/R848 (8 hrs) 58.4 88.8 824 61.8 96.6 2.6
BCG/IFN (24 hrs) 66.3 91.5 90.0 84.4 953 33
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characterized for the expression of surface nol ecul es.
Briefly, nmurine dendritic cells, prepared as in
experiments 2 - 4, were characterized for expression
of cell surface nolecules 15 after staining with
fWOBHd8E8™ anti bodi es and flow cytonetric arnstyEs2e3/038672
The results are presented as the percentage of cells
T sitive for the phenotypic surface nmarkers and the
$ﬁ§%l fluorescence intensity for certain surface
—iarkers in-Tables 2 and 3.._Table 2 _Percent anITIVP

cells treatnment] CD11lc MHC | | MeBBudrtBtncifidhs
Imature 66.9 8.1 62.2 28.1 62.6 1.4 R848 ( hrs)

60.7 /6.4 73.413T.3°96.6 1i\ﬂ% BCE ITFN_[8 Nr[s)  29.5 g5. 9
84. Feggept 96, 0 2. WHGEEG | FNFR8YS (8 P8¢ 5g. £1¥d g| CD40

82 4.61.8 05612 6. BCELEN (24 hrds) 66 .3 191 5 90 (

84. fn@ade 3- 3 |19 3467200B/ 053Q72 RCT/Ys2003/ 0§38€/Hc 3.0

Table 3. Mean quorescence i ntensi|ty treatnent

CD86 CDh4 MMt ur e 395.[7 50, 03 370

R8$§4§é3‘|*rﬁ)s) 515. 55éé 30. #490. 0 |8. GOQCGHFI\PQ@; hls) 80

75141 791 74.4.120.3 7.2 BCGIENR848 (4 hrs) 7578

7TBCG/BN.(6 132, § 13759.1 BAG | Fdli( 24 | hr 3 6876 8 19639 99. 072
126.9 11.4 Excnple 7 A patient dijagnosed wth a s¢lid

BCUEFNRIEB I Hor iy or| br doRyt hdr apdand 1328 | 139

subseguentlywilth partially matured dendrijftic celldls

m/mmmte@ i ntragresor al | y.g7kol | gWi ng ot r gat negy, theirq
tunor is resoled and the patient | i s protiected frgm

tunor ‘recurrence. The previous éxanpl es are provi ded
toillustrate, but not tolimt, the scope of the
cl ai med inventions. Other variants of the inventions
w1l be readily apparent Eganigl®se of 10 ordi nary
skill in the art and enconpassed by the appended

cl ai ms. A patlgllf{%agn A (I tumor is treated with chemotherapy, radiation
therapy, cryotherapy, or brachytherapy and subsequently with partially matured dendritic

cells administered intratumorally. Following treatment, the tumor is resolved and the patient

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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pat ent applications and other references cited herein

and are also incorporated by reference herein in

their entirety. 20 CLAIMS: 1. A conposition for use in

produci ng an anti-tunor inmmune response conprising a

cell population enriched with dendritic cells that

have been partially matured in vitro, wherein the
CLAIMSrtially matured dendritic cells can take up and

process antigen and are enabled to induce an

anti-tunor immune response subsequent to

adni ni 5t r atA @dmbositidie fori st Vi idducing. ar RRLSAABOFhihLSd response
compritfifePh Hell $obQatidrebiAched Wﬁﬁrcfénariﬁ@gellgecﬂﬁrHvacbe%ﬁlsdaﬁiaﬂ@atured in

. n fromskin, spleen, hone nmajrow, thymnus, ’
viro, RSB e Pl Slien SRy col o Jake Hh-and rgass Anigen and are
enablegh do dBgHsEs AR | BW-HBEH iAMyge t Ieseonsensubseqkrnt eonadripistration to the
individdehdritic cells are obtained fromthe individual to

be treated. 4. The conposition according to claim 2,
. ngée\l; EJI“ nt hajhdgjgﬁfgfﬁim Q@b}dﬁﬁalgeclaiﬁbi%ﬂé@‘%n ftl{eoaérlﬁirittic cels are

, . - A e JLndi vi.du e

e Borei UM BT URALE bebford i bt o
PEMPREIZLY'BPH the dendritic cells are partially matured in

the presence of a dendritic cell nmaturation agent. 6.

The cohposifesAMeegiandrasgrding tel daimm & wherrin dhendendtic cells are
obtaingfbinen ithe indideld! to bedteategt i on agent is Bacill us

Cal nette-CGuerin (BCG, .interferony (IFN),

i[r&gpgd. y's aans abin@esitidnLaidprdingWaTdlaim ez 'vitiekdin il’%c&%?fdritﬂ: cells are
btainéd! ford b h M i iC
obtained fron edfthy!ifdi Pﬂ%?‘%&%‘%ﬁ écft@og tWI elﬂjal 18 be YBLEAE,

e stranded p , an agonrst of a
Tol | - 14 ke LTLR) . a sequenc f nucleic .add
_con aighi n ﬁﬁ%%@&ﬁéﬁ"t{ftne%)cﬁgegﬁ%?ﬁﬁ"g ﬁﬁ%{ﬁﬁe"f § frdate Fﬁﬁlé are
partially matr ‘?I"&ﬁe BEseRee obp deiiliitic eliprturationagarher eof . 7. The
conposi tion according to claim®6, wherein BCG
conpri%es R8I @nposition @skordipgl o cloinsts. t westein e GDGitc cell
maturﬂdmﬁ;agenti e eBbclilip Caindtiedt: m‘ﬁﬂmg, _lhtengﬁﬁ ¢QIFN9’,HI?JB£S{){S§§:%13M3
(LPS), Tt¥@oF AERESE TR %‘dﬁgin{i@azs éﬂhcfﬁh m\%ﬁ?&ﬁd,%é fhetHouble
' t- ] ivated. t.ormal | n- ted B i
standéeb pFRlonuGDi6e, HEREeE s tollifs tebr (T, &ndsite of nuder
acids eqrfainieg yamatiyiaied GG NIEE knowabisuindudesthe gnaterptiert of Per or any
combingltiph thefgobr of tissue culture nedia and the effective

anount of IFNis about 100 to about 1000 Units per
ml1ildter Thé cornpesition @auddrding to@alimds, wherein BCG comprises whole BCG,

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

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

-Inactivated BCG or formalin-treated BCG.

9 The composition according to claim 8, wherein the effective amount of

BCG is about 10° to 107 cfu per milliliter of tissue culture media and the effective amount of IEN is
about 100 to about 1000 Units per milliliter of tissue culture media.

‘ 10 The composition according to claim 6, wherein the imidazoquinoline
compound is an imidazoquinoline-4-amine compound.

11. The composition according to claim 10, wherein the imidazoquinoline-4-
amine compound is 4-amino-2-ethoxymethyl-a,a-dimethyl-1H-imidazol[4,5-c]quinotin-1-
ethanol or 1-(2-methylpropyl)-1H-imidazo[4,5-c]quinolin-4-amine, or a derivative thereof.
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10. The conposition according to claim®6, wherein the

i m dazoqui noline conpound is an
i m dazoqui nol i ne-4-am ne conpound. 11. The conposition

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

am ne conpound is

4- am no- 2- et hoxynet hyl - a, a-di net hyl -1 H i m dazol [ 4, 5- c]

qui nolin-1- ethanol or 1-(2-methylpropyl)-1

H i m dazo[ 4, 5-c] qui nol i n-4-am ne, or a derivative
“thereof. 21 12 The conposition according to claim6,

. wherei niz he MaddAoskiona d . _
strarjield pbiym&hugg&%ii%lﬂﬁp &gggjgg. B‘%ﬁ%ﬁ'ﬁ%ﬁ 1 thp;synihetic double
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mn
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or a Rifkd} fiesheloaeichiatonavespasichibedalivers bidoy od yaipitaghe tumor
that @ U ¥gan, 4e sditableqfor beipg radmiinistergd irdorthe sitcalaietly system such
da YPrECt PIP feivaredi tocthie dumpy o dese affictet! drgiari, ciledrk \s@itsble for being

admigpisesy agran|agiyanttto radialion theoapy, drensotfieraBy, oPédmbindtBls thereof.

or gan, 6l‘g\re '?‘ngl/t abl esiin% beimr;ﬂ? ad(ilrri ni Istgered irgtmo t he

ci r cul dtor yThy sompesiionhacdording tdelabe S wabRIHd Y58
dendstis celieareyikable for eimgradafifisteridgsiopfod §iﬁ1ult9ﬁe0@|rs Svith Ugrt é}y‘zsﬁﬁﬁﬁg
radiatjarthérapyn gheraatherapy o taHlbinstichs tagkdfvant to radiation

t herapy, chenot herapy, or conbinations thereof. 14.
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partiaiamtatuned v wid Wi @b pRREAKEST & & deRlidie &) %&Hrlz\g?ﬁ ﬁSerﬂ-‘o[sth nttl'uc;tofh:
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P ns ?’ﬁeg_e%ﬁohﬁ@?‘e ??fd%g%?qm'aﬁ"@tiﬂ‘ﬂpr ising a

.combi nati o
cel | pRDU! afoBuRRidRAC M AN, fendrl tic gell.s |
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donarfeeheatonloint' b ollay o ol piecuien 086, CDE6 andr
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abi l'i t)y toyyptake and process antigen. 17. The
 SRPORE 4501ig) ool J Gl 186 whareén therpartially

iti {
maturet%%egﬂ&it&%@ggﬁ,a(vﬁ eR Brisfadfesm apstient tcoghano thelyens tol@dfiministered.
parti bl y ‘(taured dtendri tic cells. 18. the conposition )
matured3CS2L %.'_ngel Ej’rﬂp?ﬁ' PR acpEing; ta oldire 1j3zortdiai| 48, whteirethe partially
a dminfger g hd s brepcHbA dnatsheh by es andddust ubsesne eyt are to be
Pt al maturation.
21. The composition according to any one of claims 17 to 20, wherein the

pa_rtlaily matured dendritic cells are suitable for being advministered directly into the tumor. are
suitable for being administerad into a tumor bed subsequent to surgical removal or resecti(;n of
tht_a tumor, art? suitable for being administered to an tissue area surrounding the tumor, are
sw.table for_‘ l?elng administered into a lymph node directly draining a tumor area, are suitab;e for
_ being administered directly to a circulatory vessel duct that delivers blood or lymph to the tumor,
tumor bed, or a tumor afflicted organ, or are suitable for being administered into the | ’
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19. The conposition according to claim17 or claim18,
wherein the partially matured dendritic cells have
been isolated froma patent to whomthey are to be
adm ni stered. 20. The conposition according to claim
17 or claim 18, wherein the partially matured
dendritic cells have been HLA matched to an i ndivi dua
to whomthey are to be adnihistered. 21. The
circu Qedtdrh Qo [ f .clai 17 to 20, .
ey S oSSR B M8 o i Pt Wi ooy peimor aiced
suitable for being adm nistered directly into the )
tunor, are suitable for being adm nistered into a
29 tng% Pgd subﬁe uent to surgical renoval or resection
“2 of ~ot Re” rARRSiod cemerising g enrighedslandgticretipapdatorematueed in vitro
in the manutagtuee af 2 megisamenhidr produdiag tannti; tuAbeimSuet rabpéhse, wherein
the paptiallyanatgrealddaniiits eeiRdeamtdkeauy YAPPritQEe aflidefiCidd are capable of

indudihcam b ' ' e far. , hel T
T e WU OfRon e3P otaloni ap inavicual
that delivers blood or |ynph to the tunor, tunor bed,
or a tunor afflicted organ, or are suitable for being
adm nistered into the 22 circulatory system such that
the cells are delivered to the tunor, tunor bed, or
tunor afflicted organ. 22. Use of a conposition
conprising an enriched dendritic cell population
matured in vitro in the manufacture of a nedi canment
for producing an anti-tunor inmune response, wherein
the partially matured dendritic cells can take up and
process antigen and are capable of inducing an
anti-tunor i mmune response subsequent to
adm nistration to an individual. 22a
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