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treatment of di sease. BACKGROUND OF THE | NVENTI ON Nunerous clinical trials
have denonstrated the safety of dendritic cells vaccines, and nore that
1000 patients have received dendritic cell vaccines with no serious adverse
events associated with the therapy and clinical responses in one half of
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6458).

A common method for preparing dendritic cells (DCs) is to collect peripheral blood

mononuclear cells (PBMCs) from a subject, and then differentiate the monocytes, which are a
small proportion of the PBMCs, into DCs. It was widely believed in order to act as suitable
precursors for the in vitro manufacture of dendritic cells, monocytes must be either frozen or
cultured soon after isolation from a subject. Accordingly, in previous clinical trials where
dendritic cell vaccines were made from monocytes, the PBMCs or monocytes were either
cultured at approximately 37°C or frozen within a few hours of the collection of PBMCs from
a patient. However, practical manufacturing considerations can limit the widespread use of
vaccines processed by a method that requires culturing or freezing freshly isolated PBMCs or
monocytes. The differentiation of PBMCs into DCs takes about one week, requires a GMP
facility, and skilled technicians. Accordingly, providing facilities and personnel for
manufacturing DC vaccines at or near each clinical site where PBMCs are obtained from a

patient would likely be cost prohibitive.



such a nodel cannot be applied to current DC production nethods that
require fresh PBMCs or nonocytes. Freezing fresh nonocytes requires
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that have been stored during shipnment to a manufacturing facility. The
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provi des a ne or producing déefdritic cells from nonocytes,

conprising: a. providing nonocytes that have been incubated at a
tenperature of 1C - 34C for a period of 6 to gurs fromthe tine they
are isolated froma subject; SWWYQ%E@F&BI@%&% ferentiation of said
nonocytes into dendritic cells. In a preferred enbodi nent, the nonocytes
are obtained by |eukapheresis to collect peripheral blood nononucl ear
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such as, but not limted to, GMCSF, GWCSF and 1L-4: GWCSF and |L-13;
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cell vaccines manufactured from stored monocytes are phenotypically superior to dendritic

cells manufactured from fresh monocytes. For example, the dendritic cell vaccines
manufactured from stored monocytes have increased levels of costimulatory molecules, such
as CD80, CD83 and CD86, as well as higher levels of MHC class I and MHC class I
molecules as compared to dendritic cells manufactured from fresh monocytes.

Thus, in one aspect, the invention provides a method for producing dendritic cells
from monocytes, comprising:

a. providing monocytes that have been incubated at a temperature of 1°C - 34°C
for a period of 6 to 96 hours from the time they are isolated from a subject;
and

b. inducing the differentiation of said monocytes into dendritic cells.

In a preferred embodiment, the monocytes are obtained by leukapheresis to collect
peripheral blood mononuclear cells (PBMCs) that comprise monocytes.
Preferably, differentiation is induced by contacting the monocytes with a culture

medium comprising an effective amount of a composition that induces the differentiation of



The mature dendritic cells manufactured by the nmethods of the invention are
phenotypically different than prior art mature dendritic cells. For
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ALOX15 RNA, CD52 RNA, TLR1 RNA, TLR2 RNA, IL-1B RNA or CD69 RNA.

The dendritic cells prepared by the methods of the invention are particularly useful for
preparing vaccines. Thus, related dendritic cell compositions and vaccines are provided as
well. In a preferred embodiment, the vaccine is autologous to the subject. Preferably, the
dendritic cell vaccine is loaded with antigen from a cancer cell or pathogen present in the
subject.

Surprisingly, the inventors have found that dendritic cell vaccines frozen with DMSO
are stable in the presence of DMSO for at least two hours after thawing. Accordingly, the
invention provides the use of an antigen-loaded dendritic cell for the preparation of a frozen
medicament for the treatment or prevention of cancer or pathogen infection, wherein the
medicament comprises at least 2% DMSO and is ready for administration upon thawing. In

another embodiment, the invention provides a method of vaccinating a subject, comprising:

a.  thawing a frozen dendritic cell vaccine comprising at least 2% DMSO, and



Preferably the concentration of DVSO is approximately 10% |n anot her
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production fromautologous T cells. Both popul ations of DCs were
transfected with RNA encoding Flu matri x protein and used to stinulate
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t est ed (MLRY usddy. ThMvEl BEsayanvfliched RemSEgidfatbny dedoré werd et with
previously frozen PBMCs from each donor. All pair wise combinations were tested using
ELISPOT (INF-Y) as the readout. Columns 1, 4, and 7 represent DCs paired with autologous
PBMCs. Columns 2, 3, 5, 6, 8 and 9 represent DCs paired with non-autologous PBMCs.
Columns 10-12 represent DC only controls. Columns 13-14 represent PBMC only controls.

Figure 3: Cytokine cocktail matured DCs were compared to immature DCs from the

same donor in their ability to stimulate Thl cytokine production from autologous T cells.
Both populations of DCs were transfected with RNA encoding Flu matrix protein and used to
stimulate Flu-specific memory CTL from autologous PBMCs. The results of the ELISPOT
analyses (# spots/well as a function of input PBMC) are shown. Each set of four columns is
arranged in the following order: IFNy production elicited from Flu-specific T memory cells
by immature DCs, IFNy production elicited from Flu-specific T memory cells by mature
DCs; IL-2 production elicited from Flu-specific T memory cells by immature DCs; and IL-2

production elicited from Flu-specific T memory cells by mature DCs.



preparation was allowed remain at roomtenperature for 40 m nutes before
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Figure 8: CSFE dilution in CD4 and CDS8 T cells following stimulation with DCs

transfected with RNA encoding GFP (negative control, left panels) or CMV pp65 (right

panels).

Figure 9: Phenotypes of day 6 immature dendritic cells (iDCs) prepared from day old
leukapheresis product.

Figure 10: Phenotypes of day 7 mature dendritic cells (mDCs) prepared from day old

leukapheresis product.

DETAILED DESCRIPTION OF THE INVENTION

Throughout this disclosure, various publications, patents and published patent
specifications are referenced by an identifying citation. The disclosures of these publications,
patents and published patent specifications are hereby incorporated by reference into the
present disclosure to more fully describe the state of the art to which this invention pertains.

The practice of the present invention employs, unless otherwise indicated,

conventional techniques of molecular biology (including recombinant techniques),



(F. M Ausubel et al. eds. (1987)); the series Methods in Enzynol ogy
(Academ c Press, Inc.); PCR A Practical Approach (M MacPherson et al.

| RL Presswatog@xi2orsd Uni versity Press (1991)); PCR 2: AprPramstécsal3iéppr oach
(MJ. MacPherson, B.D. Hanes and G R Taylor eds. (1995)); Antibodies, A
Laboratory Manual (Harlow and Lane eds. (1988)); Using Antibodies, A
Laboratory Manual (Harlow and Lane eds. (1999)); and Animal Cell Culture
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different fDefmitignsi ons of immunogen or antigen. In preferred embodi nents,
the antigen is froma cancer cell or a pat hogen feraply, the cancer
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is delivered to the antigen presenting cell “(APC) in’ the form of
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i ncl udes, i.S .not d.reco riants of naturally occurring
sequencBE® B?Shacl’lﬂfﬁl%of‘if glufh@gnﬁi‘%?satgférﬁoﬁ rel at ed sequences. Methods
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cell), and in vitro transcription are disclosed in copending U S
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whi ch elxhitéd to, aeélﬁ-’aht\t@n}(whether normal or dlsease-related), an infectious antigen (e.g., a
microbial antigen, viral antigen, etc.), or some other foreign antigen (e.g., a food component,
pollen, etc.). The term “antigen” or alternatively, “immunogen” applies to collections of
more than one immunogen, so that immune responses to multiple immunogens may be
modulated simultaneously. Moreover, the term includes any of a variety of different
formulations of immunogen or antigen. In preferred embodiments, the antigen is from a
cancer cell or a pathogen. Preferably, the cancer cell is a renal cancer cell, a multiple
myeloma cell or a melanoma cell. Preferred pathogens are HIV and HCV. In preferred
embodiments, the antigen is delivered to the antigen presenting cell (APC) in the form of
RNA isolated or derived from a cancer cell or a pathogen. “Derived from” includes, but is
not limited recombinant variants of naturally occurring sequences, including fusions to
unrelated or related sequences. Methods for RT-PCR of RNA extracted from any cell (e.g., a
cancer cell or pathogen cell), and in vitro transcription are disclosed in copending U.S.
provisional patent application No. 60/525,076, and PCT/US05/053271, the contents of which

are incorporated by reference.



aut ononous growt h, so that a cancer cell exhibits an aberrant growth
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not exc ace contami nants fromthe isol’ation an purtfication method
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for adniudestify, hy@1dhiiR, SRPAGRAS, IHRPSomaf adelbSiad, RYRBIAE RarcEAd] BAbSagef | ned
by each of théseé transition terns are within'the scope of this invention.
As usectherein, the term"cytokine" refers to any one of the numerous
factors that, exert a variety of effec n |l s 0 X |l e, | i ng
arowth or oot Ta s IR kBh e hafd o BuSsfiSt e U0 o BEBCSohT HE, "D
used alB@Bod¥inélideMRedRt icidnts, bitndeacudiag oters. t TG npisEsE esentiallg it on
include, interleukin-2 (1L-2), stemcell factor (SCF), hnt rl euki{-S (re-
3), i ntvéranaisrg i detipp composifippseandanthadse shall mean excliding othe shementy ofanyy)
interl i n- . - i . uksin- . 1ki N-

(1L 15yl dmsbdnice T colfBlbf Thik, aEdmpiiitipfnsigife Chec it
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elements of other ingredients and substantial method steps for administering the compositions

of this invention. Embodiments defined by each of these transition terms are within the scope
of this invention.

As used herein, the term “cytokine” refers to any one of the numerous factors that
exert a variety of effects on cells, for example, inducing growth or proliferation. Non-
limiting examples of cytokines which may be used alone or in combination in the practice of
the present invention include, interleukin-2 (IL-2), stem cell factor (SCF), interleukin-3 (IL-
3), interleukin-4 (IL-4), interleukin-6 (IL-6), interleukin-11 (IL-11), interleukin-12 (IL-12),
interleukin-13 (IL-13), interleukin-15 (IL-15), granulocyte-colony stimulating factor (G-
CSF), granulocyte macrophage-colony stimulating factor (GM-CSF), interleukin-1 beta (IL-
1PB), interferon-y (IFNY), tumor necrosis factor-a (TNFa), prostaglandin E; (PGE,), MIP-11,
leukemia inhibitory factor (LIF), c-kit ligand, thrombopoietin (TPO) and flt3 ligand.



WD 2006/ 127150 PCT/ US2006/ 013159 Cytokines are conmercially available from
several vendors such as, for exanple, Genzynme (Fram ngham M), Genentech
(Sout h Samokn@nerseo, CA), Angen (Thousand OCaks, CA), R&DUSy&xANHSI

(M nneapolis, M) and Inmunex (Seattle, WA). It is intended, although not

al ways explicitly stated, that nol ecules having simlar biological activity
as wild-type or purified cytoki nes (e.g., reconbinantly produced or
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immature dendritic cells are strongly phag oci;@(a)m ng cells. | mmature DCs

are capibiler il tmqgtfgmndrig a vatﬁﬁygbfrmnb@mé AObBYL- oiptissyess prerman (1991)
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nmol ecul es Mature DCs have a veil ed morphol 0 ower  capacit
endocytdbingt pigotypg frogah@ﬁawﬁs@ lor gxamper Wﬂl@é@ {ffgentgngaRark ey, h{)
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500 pg/mitueddCeidd prode'D@ﬁ)th@sﬁgﬂdls d@esshty 0O Tael aktivai@nlaed ptdiferatiobe

determ uIture su nat.ant s oIIec d at,.u 0 36 hrs post
et AR gt deaitig et B AR SrRAiE e dE B B ge *C 2000)

Bl 0od RndAfd dellsAkSaronghy ﬁ{agaéyt&sm@@aus Inith@6td D0s aRcapBIYBf Eapnfifhe 1760. See

Banchereau and St ei nman 8)" Nature 392:245 for a review An "effective
armount "anfigensrbysgndoertosisi hhgdcyinsist BaeopBerytbenef adsortivepingegiopisand esul t s.

AN ef 1 SELIoKS ARG o000 05 R0 TR0 S1.E0NERAA0R1 80 OREBSGUTICH pRt 1 ons,

appl i cations oy used pression” refersto the

processepsiy, NDS@HW,MHMUQhghtmtdaiﬁllﬁlﬁﬁcorfcélﬁmmhs bEMHmtlasgﬂRMblajmwSor mMRNA

is translated into peptides ol ypepti des, or_proteins,
Mature DCs have a? V(L?lled morphgloggr/,% 1gwer capacity for endocytosis and are

phenotypically CDg0Me® cDg3tEt CD86MeE in comparison to immature DCs. Preferably,

the mature DCs secrete IL-12 p70 polypeptide or protein, and/or secrete significantly reduced
levels (0 to 500 pg/ml per million DCs) of IL-10. IL-10 and IL-12 levels can be determined
by ELISA of culture supernatants collected at up to 36 hrs post induction of DC maturation
from immature DCs. Wierda W.G. et al (2000) Blood 96: 2917. Ajdary S et al (2000)
Infection and Immunity 68: 1760. See Banchereau and Steinman (1998) Nature 392:245 for
areview.

An “effective amount” is an amount sufficient to effect beneficial or desired results.
An effective amount can be administered in one or more administrations, applications or
dosages.

As used herein, “expression” refers to the processes by which polynucleotides are
transcribed into mRNA and/or mRNA is translated into peptides, polypeptides, or proteins. If

the polynucleotide is derived from genomic DNA of an appropriate eukaryotic host,



t he pol ynucl eotide is derived fromgenom c DNA of an appropriate eukaryotic
host, 8 WD 2006/ 127150 PCT/ US2006/ 013159 expression may include splicing
of the nRNA.20keQuisat ory el enents required for expressi oRCTiUseéoddeE315¥ onot er
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ant i body, or fra nt »ther eof istin |shab fromilts naturally
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of its naturally occurring counterpart, pol ynucl eotl geptl de
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thereof, does not require “isolation” to distinguish it from its naturally occurring counterpart.
In addition, a “concentrated”, “separated” or “diluted” polynucleotide, peptide, polypeptide,
protein, antibody, or fragment(s) thereof, is distinguishable from its naturally occurring
counterpart in that the concentration or number of molecules per volume is greater than
“concentrated” or less than “separated” than that of its naturally occurring counterpart. A
polynucleotide, peptide, polypeptide, protein, antibody, or fragment(s) thereof, which differs
from the naturally occurring counterpart in its primary sequence or for example, by its
glycosylation pattern, need not be present in its isolated form since it is distinguishable from
its naturally occurring counterpart by its primary sequence, or alternatively, by another
characteristic such as its glycosylation pattern. Although not explicitly stated for each of the
inventions disclosed herein, it is to be understood that all of the above embodiments for each
of the compositions disclosed below and under the appropriate conditions, are provided by

this invention. Thus, a non-naturally occurring polynucleotide is provided as a separate



i nventions disclosed herein, it is to be understood that all of the above
enbodi nents for each of the conpositions disclosed bel ow and under the
appropri ave 2@ndrtsoons, are provided by this inventi onPCThi$2006m13159
non-natural ly occurring polynucleotide is provided as a separate 9 WD
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conposilt MBHC mnlecuigs|alsofineluds mgmbeane heisrodimen apmiinccopsistingolnancavalglsyi vo
o e YU 8 VRS 5 Cupdf DR PRER b GFSEAEP St
heat - i nad}in\hatmads,98¢lude FLASDROOQDMBDRIL us ’
By monocytes is meant CD14" peripheral blood mononuclear cells capable of
differentiating into immature dendritic cells in response to GM-CSF and IL-4.
“Pathogen”, as used herein, refers to any disease causing organism or virus, and also
to attenuated derivatives thereof.
A “pharmaceutical composition” is intended to include the combination of an active
agent (such as an antigen-loaded DC) with a carrier, inert or active, making the composition
suitable for diagnostic or therapeutic use in vitro, in vivo or ex vivo.
As used herein, the term “pharmaceutically acceptable carrier” encompasses any of
the standard pharmaceutical carriers, such as heat-inactivated serum plus 10% DMSO plus
5% dextrose, phosphate buffered saline solution, water, and emulsions, such as an oil/water
or water/oil emulsion, and various types of wetting agents. The compositions also can

include adjuvants, stabilizers and preservatives. For examples of carriers, stabilizers and

adjuvants, see Remington’s Pharm. Sci. 18™ Ed. (Mack Publ. Co., Easton (1990)).
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5% dextrose, phosphate buffered saline solution, water, and enul sions, such
as an oil/water or water/oil emulsion, and various types of wetting
agents. TWe 2@mositi ons al so can include adjuvants, strabiuscaens3iand
preservatives. For exanples of carriers, stabilizers and adjuvants, see
Rem ngton's Pharm Sci. 18th Ed. (Mack PubI. Co., Easton (1990)). 10 WO
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have diSamMeae ashitd@ids) MXRIdU gleglﬁéiﬁélémd beth €ied ]bsand MBS pice] iSGNéls] dnhidio @&Hl s and
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and other primates, rodents, dogs and cats. Preferably, the subject is a human.

The inventors have discovered that immature dendritic cells, mature dendritic cells
and antigen loaded dendritic cells can be produced from monocytes stored at 1°C —34°C for
approximately 6 to 96 hours following collection of the monocytes from a patient. These
results are surprising, as it was commonly believed critical to prepare dendritic cells from
freshly isolated monocytes, rather than from monocytes that had been stored at ambient
temperatures for a significant length of time. Moreover, monocyte-derived DC vaccines used
in clinical trials performed prior to the instant invention have been prepared by culturing
monocytes within less than 6 hours following collection from a patient, or by freezing
PBMCs shortly after collection, and storing the PBMCs for subsequent thawing and culturing

of monocytes.
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inclinical trials perforned prior to the instant invention have been
prepared by culturing nonocytes within |ess than 6 hours foll ow ng

col | ecti omofzo@maispati ent, or by freezing PBMCs short| ycafusesocondisect i on,
and storing the PBMCs for subsequent thawi ng and culturing of nonocytes.
11 WO 2006/ 127150 PCT/ US2006/ 013159 Not only have the inventors found that
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pr oductheshodsrafithe imsemsion, Whee borgpared D& prageeedsiepsiar ast mebpds fXPTescond, | t

woul d not be |

anut adRUPRR) RABa Y G2 YRS le@aFl G 4R ENH bl e Bitmeediorsi e
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PBMCs, RofengpndeydditiongnatareddCs phibeimigntion areal & dL-ZrRrAdiciion fiomhg
facili tﬂléiﬁ JyOI};céﬂs lﬁ%gﬂﬁéﬁo&,‘g&ﬁ& %Sﬁlohmrat ure and mature dendritic cells and
n-o

preparatio vacci nes ver, prior to the instant invention, it was

wi del y thougﬁebomd)attwoﬂBhdﬁ?SbemmﬂmbmaﬂlmfmIblc)to esteblisl échdslhlorc'elly after renoval
froma patient. The hods .of t i nvent em by

a1 1 ow BRI e OH NS e HOTGEViES FEan apetios FRRSBNGs. whi ch
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i or R faBia8l sl ol B g HiGhalES AR Bentifclcpi JICT, L0
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have di scovered that DVMSO has no noticeabl e
PBMCs must be frozen or cultured shortly after removal from a patient. The methods of the

invention solve this problem by allowing the processing of PBMCs or monocytes isolated
from PBMCs which have been shipped by overnight or longer delivery.

Third, antigen-loaded dendritic cells are typically frozen in DMSO and stored until
thawing, washing and resuspending in a DMSO-free pharmaceutically acceptable carrier
prior to administration to a patient. The washing step was included in prior DC vaccine
clinical trials because it was thought that DMSO has detrimental effects on unfrozen or
thawed DCs. Surprisingly, the inventors have discovered that DMSO has no noticeable
detrimental effect on dendritic cells. Thus, there is no need to wash and resuspend the thawed
DC vaccine prior to administration. Omitting this step increases the ease of administration
and decreases both the risk of contamination and of adverse effects to the DCs due to
additional manipulations.

Accordingly, in one aspect, the invention provides a method for producing dendritic

cells from monocytes, comprising:
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detrinmental effect on dendritic cells. Thus, there is no need to wash and
resuspend the thawed DC vaccine prior to admnistration. Ontting this step
i ncr easeswoheosragsoof admi ni stration and decreases bot rRCThES20068k3169

contam nation and of adverse effects to the DCs due to additional

mani pul ati ons. Accordingly, in one aspect, the invention provides a nethod
for producing dendritic cells fromnonocytes, conprising: 12 WO

2006/ 127150 _PCT/ JRONECX] . i.di WA b
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used h e in, "nonocyte" refers to a CD 14+ | eukocyte having the capacity to
differentiaye | _”tif?dlg:il%?ﬂg b thdr&ntf8bh oftlriﬁgndm%&ﬁ&oms o heRmgRY¥grammal

and preferably is man nonocyt e. nonocyt es tan be provi ded and
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fractions (e, g., ite.bl ood I V\B +ouf f t i ph | bl ood
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provi ded together wth other periphera | ood nononucl ear cells

f or exaripinan menaeytee (ihgphanossies canphepigrided prd Hgubated inqemmdisitiens suchie,

nonocyte re enfiched. fro B or 1s0lat [ ri pheral

bl ood. %g?ﬁtc}ﬂgﬁ%itoi @89%1)'1%09@ %%Cltll c%ge&’ \gﬁﬁ’%@@ C%I%n(t@]?g%)yhgﬁff E%rlag%yt es are
known tperiph@siebledd sishbhuciear tdis (BBMCH) etgraptias et ae fibesthpaitichs fuddgernonocyt es
are collected together with other PBMCs by | eukapheresis. Methods of

| eukaptfaFigkgdsfopmenogiesin japrefged embodiment, Hregpenqeytes aroRadeh togsther he

i nventi Ql\ﬁﬁi IS} PRNECSO g .f ject by

I eukapI@p}agﬁs t pgl %oslgﬁétlg?)}l ci |%|}l%;9§sd(oct org’skd(g?%lg’gl,e’ %S?{@.eaka%gu egi%heresi S

i s a prpocddur b dmptheh embodihentyhd motdayted aceddrched HometBMER, drisolatmdsubj ect ' s
bl ood, 1he_ renai nde o{ wh(illc&isdt th {#.ansfuse ba into the.subject. The
| eukaprBieedy Fompesipneral plgod.y Mlethads o solgtige MAtPGees o SCREETNRE  PBMCs,

with | %ﬂ&x/gh SredfnoSRNb AAsBAL LAY in HRAD 18 PErE96d SmbEHiMRH OhY hihosyes
pl atel et s. t hods and equi pnent for performn I eukg%gerem s are wel |

known iae eqltecteditogetiess withorthenddidCe by denkephrsesis oHpthodeotleskapheiepiviates/ f or
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are collected from a subject by leukapheresis at a hospital, clinic, doctor’s office, etc.

Leukapheresis is a procedure by which the white blood cells are removed from a subject’s
blood, the remainder of which is then transfused back into the subject. The leukapheresis
product is typically a blood fraction enriched for PBMCs, with low levels of contaminating
red blood cells, granulocytes and platelets. Methods and equipment for performing
leukapheresis are well known in the art. See, for example
gambrobcet.com/Products & Services/ for detailed information on leukapheresis. Examples
of leukapheresis apparatuses include the COBESpectra™ manufactured by GAMBRO BCT,
and the CS3000 Plus Blood Cell Separator manufactured by Baxter Fenwal.

Monocytes can be enriched from blood or blood fractions (e.g., PBMCs), during or
after the 1°C — 34°C incubation period. As used herein, “enriching monocytes” means a
method which increases the proportion of monocytes with respect to other cell types that
were present at the start of the method. Methods for enriching monocytes from PBMCs,
blood or other blood fractions are known to those of skill in the art and include, but are not

limited to elutriation, FACS, panning, magnetic sorting, low density Ficoll gradient
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and the CS3000 Plus Blood Cell Separator manufactured by Baxter Fenwal .
Monocytes can be enriched from bl ood or blood fractions (e.g., PBMCs),
during orwoabaen7tshe 1C - 34C i ncubation period. As use#Chmarsednd/o1316nri chi ng
nonocyt es” neans a nethod which increases the proportion of nonocytes with
respect to other cell types that were present at the start of the nethod.
Met hods for enriching nonocytes from PBMCs, blood or other blood fractions
are knoup o4 L | bre] J AfiktdPioR HBNICE bY Bhuriddofl t d to
el utri z%tl otrﬁ‘?gal‘fg%%,%dgfé%ﬁ}?éﬁg}l,’re%cg%btrllgtqfl@{%g%??rng, ‘ow densi ty EPgo gr adi ent
13 WO 2A06¢ ARaa0/eREGIHIIBRGAGNOARYES arceniched frigat PRMCsdoliowing tha 686
Preferably, nonocytes,are enriched fromP ej utri atian. n_.one

21 ter ndoEiscEmBoa PRt DY HURGIIBLmAPeSTaR  ER BCHerC iR BRSESGR FOPHEE he
6-96  hRUhothBCHRRIIIABtPRbhAS 1dVars BL RSk 89 ihRfunfRBRLE 8w TiRdher e to
plastic during cell culture” |In another” enbodi ment, nonocytes are enriched
by i nmimomegmegiaicseleetitn wmay b¥pesitiversaliention gmbind cn@wicpies,icsmayde degatiesi t i ve

selection to bind ocytes, or may be pe iV, sel.ection, to bind cells
whi ch é?FlgCtt’ﬁﬂ’ ?%ﬂlﬂf}ggﬁse\éfﬁlfgabe I}Otfmé’éf’?’t§§ PengtlcFl S Be§ Ll.s’)et[“tﬁce i solated froma
subj ect, MOMEOERERIate® iBm a RIBjdck,iBEhoFDIRE (/¢ SurifRAhEhRGtes EmmREN €S, PBMCs
conprising nonocytes, etc.) are incubated at a tenperature of 1C - 34C for
a peri caonskyigp M Crgaompyisieg myngeythb g dre Bierbated ol aempraiurg pEl (ol at ed
froma ,,subject . ™ ' ' g?gp BMCs

cont ai n3|4n% %%Dan%eélfﬁgosf %gfrgx{}?%‘glb&ttgggﬁj P g}r%r%orga}bﬁ%gﬁlre erlgglttageﬁt@(ram ime at the
conpl etsubjectofAd Uned heeie sl thrhe aewhich Aghnbbges GBI rcomatnige siohg@tds. aré-or
exanpl e, where PBMCs are isolated froma patienf_ over the course of a four
hour |éﬁﬂé%t5i§e€sa Wbjreh el thethae ithe cypplrde Gl O EHI BEOTRE CS e a
whi ch Cc%gé R6h/ 1R s&ged?.Bmse% 168 WRRDBE Rt saré R fted i 6th GRREM ovb B MONOCY t €S
are i ncubate or to 96 hours at a tenperature of 3C - 34C, or 4C - 32C
or 5C -co88€of mivw honelfeekaihesesmtpracedareptheding ef isflatbd wodld Bg the/ame atror e
preferabl.y at.a.te re of 6C - 27C. 8C - 26C or about 14C - 24C.

Pr ef er r‘ngXh poflisHon é’ﬁ@é’?@{i’s&y&mﬁwyf@%c, 7C, 8C, 9C, 10C, 11 C, 12C, 13C
and 14C PfF%Eﬁfa’b?d thedRBhod Alcibfed NGS 98MBurACa teddferatddef 328C,  24C,
25C, 26C, 27C,_ 2 Q 29C, 30C, 31C, 32C, 33C and 34C. Preferaply, the

peri od 3Cindi6atIR or$°@—138°Gomoneaueisrabhata temaeratuanef6°Co- 23 Ca8Veiour s,

even no I 4 S5 oD S ko /y t ours.
O her pélgrfe g) r %%B%Aﬁéééﬁgérgﬁ%ﬂ ath’ _0%70??%9@0?%5 g{éjog{ ?%)thSz ourlg,ei%?rfg to 30
hour s, 13fet temperahas kmganakedSCt TR °MAICS10°B; €L, 12, 18%@eand 14t s of

i ncubation tines
Preferred upper temperature ranges are 20°C, 21°C, 22°C, 23°C, 24°C, 25°C, 26°C, 27°C,

28°C, 29°C, 30°C, 31°C, 32°C, 33°C and 34°C. Preferably, the period of incubation is 8 to 72

hours, more preferably 10 to 48 hours, even more preferably 12 to 24 hours, and most
preferably, 15 to 22 hours. Other preferred ranges of incubation times include 8 to 48 hours,
10 to 30 hours, 26 to 72 hours and 48 to 80 hours. Preferred lower limits of incubation times
can be selected from 6, 7, 8, 10, 12, 14, 16, 20, 22, 24, 26, 28, 30, 36 and 48 hours. Preferred
upper limits of incubation times can be selected from 24, 26, 28, 30, 36, 48, 60, 72, 84 and 96
hours.

Monocytes in any form (e.g., monocytes in blood, blood fractions, PBMCs, purified
monocytes, etc.) may be shipped from a clinical site to a dendritic cell manufacturing site
during the 1°C — 34°C incubation period. Preferably, the monocytes are shipped in a
temperature controlled container. Methods of maintaining the temperature of the monocytes
between 1°C — 34°C during the incubation period are known to those of skill in the art. For

example, the monocytes can be incubated in an incubator or a room at 1°C — 34°C.
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can be selected fromé6, 7, 8, 10, 12, 14, 16, 20, 22, 24, 26, 28, 30, 36
and 48 hours. Preferred wupper limts of incubation tinmes can be sel ected
from 24, ®6,20832730, 36, 48, 60, 72, 84 and 96 hours. Pkomasgeem13189 any
form(e.g., nonocytes in blood, blood fractions, PBMCs, purified

nonocytes, etc.) may be shipped froma clinical site to a dendritic cell
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some NRfikife (Fhd l?tﬁﬁxd%‘%ﬁédr?ﬂﬁis tREughP MHat 4Ok SHon HAY fgﬂéﬂe thel daenkat i on
period. The notion can be the notion associated Wwth shipping. In another

enbodi rmesucjatedreitle edrnpaatian doengesitling. r ocked or rotated during incubation.
Whi | e not i shi e bound by theory.,odt,j hought that .th tion may
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't : . udi G o . . ot
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t he | ed&dphberess prodnadegt, PEBMES); bufifiy coatusto} salias or biologicad dufdrsancl® - 34C in

the | ' || ect.i t aj . d...a bl ood | | ection bag).
w1 o BBl e e B S Ml e R BloakEroribedn: o nbr a
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During or after the 6-96 hour incubation at 1°C — 34°C, the monocytes can be
enriched prior to differentiation step. Manipulations may be performed on the monocytes or
PBMCs, etc., during the period of incubation, so long as the manipulations are performed at
1°C —34°C. In particular, PBMCs may be further purified, or monocytes may be enriched
from PBMCs during this period of incubation. Such manipulations include, but are not
limited to, centrifugation, elutriation, tangential flow filtration, Ficoll density gradient, dilute
Ficoll density gradient centrifugation, dilute Percoll density gradient centrifugation, antibody
panning, magnetic cell sorting, positive or negative immunomagnetic selection, and the like.
In one embodiment, monocytes can be enriched from PBMCs after the incubation period by
culture in a container (preferably a plastic container) and selection for adherent monocytes.

Following incubation at a temperature of 1°C — 34°C for a period of approximately 6
to 96 hours, and an optional step of further enrichment of the monocytes, the monocytes are
induced to differentiate into dendritic cells. Typically, monocytes are differentiated into

immature dendritic cells and then the immature dendritic cells then can be matured into
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1 C- 34C. In particular, PBMCs may be further purified, or nonocytes may
be enriched from PBMCs during this period of incubation. Such

mani pul atwonsodneisade, but are not limted to, centrif @gaALSIVE/013159
elutriation, tangential flow filtration, Ficoll density gradient, dilute
Ficoll density gradient centrifugation, dilute Percoll density gradient
centrifugation, antibody panning, nmagnetic cell sorting, positive or
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mat ured i nto W0D,.2006/ 127150, PCT/ US2006/ 013159 ture.dendritd ls. A
vari et y"8fV r’rwtgtjfﬁoosﬁgfi%ﬂﬁ "Ei?l}efaé'i’ %HC%PWSSIBFB olgéﬁ"g% biug%g naglr%ﬁ’?tleg Eoctdhg'e(?ﬁs, and
for matuyi-agahhesegendr-i ;i GMCceSF s L E5; KNG and(GHVNOSE +OfNBK | Prlefdrably i art. I n
one enbodi nent, nonocytes are cultured in a nedi um conprising a _conposition
that i repmnesitionavhicl indpessdifiereatiption inohb&pFesili-ht dhe percenirdions ofMr e

dendri tj S it ' i L Nt |

monocyt &8 Fi 154 R AL ARG M0 ADOFAR SRELOBRET IR BE | 1 the
art. Sushcanryios of GMESFkdUlest islHO0 tad e0tatitsimihofteach tyokibbd Sne + | L- 4,

GW CSF + |L-13; CSF + IL-15; |FNa;, and CSE_+ TNFa. Preferably the
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Concentﬁ@fekémﬁ £ Tab A5 £ 3hys2ekind-w i Bind BB BRHNHERE @PRHN 40N HomeRARe U M  of
each cytokine. Preferably, the " concentration of GWCSF and IL-4 is 500 to
1000 undengdfitit cels. each cytokine. In one enbodi nent, the nonocytes are

hout 5.6 Ao TG e of mane RS tonoey LB Bee TR B B v i e

dendri tggdaat balls daf b avdined gith hemadldeadritRicellt. NRARKY F@SmAtiiife HeRitier
dendritic cells, the inmature dendritic cells can be matured into nature

dendr i t ¢edls geq nownnphese of sloH inde At g one smbpdinent, dbg famatuee dendriic €4l t hose

f k. | . . H E . 1 1 -. .
bt ur oo By bf bbntadhiBl nRAL Hiblhsind OF1-CHFLIA Sp 6 RliadliGn Soadail &7 &
cockt ai (PGHPTREq, ITNFand 11l-16). aSta foi exbiiple, JGadiet oral 6 897)| Bur JImmuinobt et al .

1997) Eur. J lmrunol 27;3135-3142, the contents of which are incorporated
f)y r e]Z 6272%]5@_-3142, ‘31(3 contents O]fwﬁli(il are incorporated {)y reference. ! ! P

In an alternative maturation method, immature dendritic cells are signaled with a first
signal, comprising IFN-y, followed by a second signal comprising CD40L. For example, in
one embodiment, immature dendritic cells are contacted with PGE,, IFN-y and CD40L,
preferably in the presence of GM-CSF and IL-4. In a preferred embodiment, the contacting
with CD40L is effected upon translation of a recombinant CD40L mRNA within the
dendritic cells. Preferably, the dendritic cell is transiently transfected with an mRNA
encoding CD40L or an active fragment thereof.

Most preferably, immature dendritic cells are contacted with PGE,, TNFa, and IFNy,
preferably in the presence of GM-CSF and IL-4, to produce mature dendritic cells. The
maturity of the dendritic cells can be further increased by transfection, preferably transient
transfection, with an RNA encoding CD40L. Preferably, the dendritic cells are transfected

with an RNA encoding CD40L and/or RNA encoding one or more antigens or epitopes of
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In an alternative maturation nethod, imuature dendritic cells are signaled

with a first signal, conprising IFN-y, followed by a second signal

conpri si ngo@ﬁmmznsﬁor exanple, in one enbodi nent, | mmatrarasdexdiiise c cell s
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GWCSF and IL-4. In a preferred enbodi nent, the contacting wth CD40OL is
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CD40L. Preferably, dendritic cells are transfected wth an RNA
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WO 2006/.127150 S2006/ 1 i. nt ahov. rati t hods
or e dedehPBBats oyt g prema apinut el B G BR re
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cel | s azrat behabed asmitnoleic adiyi(s) Becodimpemsigendt). IRvaEérabgy ithesaltfigen trlofdedatsher

mat ur at i on_ net hods descrr bed herein or t nat tur n net hods
known tiduckisacidencoding the aotigea. Maqre prfrfefag ﬁrg )08& %hlbgalae%} as the

ant i geny b Sehy afl SR&A. eréjlgr%feﬁfea SH%BHinQ&E mFaPA R8s fng G&! ér Ihé/&%ﬁgens‘{é ral

particles, etc. or can as a nucleic acrd(s) encodi ng
antige rc(osr)msf&rtef with IuiRZNAtelneochmg CipdaLi §’r¢f@abb'd thesintigemis @bl egoas iathencodi ng

th t fer abl th | d f bI
o AR ahiseld i bk M ol Ht e B R € 7o
cotransfe ﬁfl:?étt \AMelﬂlda{EM 184E RS u&mrﬁ%@ns th PESHERUM préthie aafbémeelisScell

S

aut ol ogou the subject, and is used to prepare an antigen | oaded
aut ol ogwtissuRdysaiese Vieses oF Visal parickesy mralen agigs artcﬁfee dilsp predmowpep Henss of or
IoadrngsIk Fﬂﬂﬁé%ﬁc cells with peptide and protein antigens, cells, ceII or
tissue viruses or viral particles, nucleic acids and the i ke are
known t o thdae peéferrsd einbodimeht) éhevdritigen it laadbdé)fy&ﬂefoadpﬁmhoﬂ ofiedéndriticechnt i gen

i s | oaded by el.ectroporation_of dendritic c
(matur)e/ or immature) with a nucleic agld preferably ann&NA Preferably, the dendritic

cells are transfected with approximately 0.25 to 4 micrograms RNA per 10° dendritic cells,
most preferably with about 2 pg RNA per 10° dendritic cells. In one embodiment, 1
microgram tumor RNA per million DC is used per transfection. In another embodiment, 0.25
to 1.0 png each of four RNAs encoding four separate antigens from a pathogen (e.g., HIV) is
used per 10° dendritic cells.

The antigen can be from any source. However, in preferred embodiments, the antigen
or antigen(s) are autologous to the subject. By autologous to the subject is meant that the
antigen is obtained or derived from the subject. As non-limiting examples, the antigens may
be from cancer cells or tumor tissue obtained from a subject. The cancer antigens could be
loaded into dendritic cells as cancer cells, cancer cell or tissue lysates, extracts from cancer
cells or tissues, purified or cloned components of cancer cells or tissues, total RNA or total

mRNA, or selected RNA or mRNA from such cells or tissues, whether present in extracts,
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(mature or immature) with a nucleic acid, preferably an nRNA. Preferably,
the dendritic cells are transfected with approximately 0.25 to 4
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pancreatic_cancer, staomach cancer, or prostate cancer. The teen pat hog

r ef er s TRYPoRAGteRd. shich ayMyeopantesHmIAPas B@lli%@arm@as, iYereipia p@%tisoF@aylse}

di seas I C gens |nclude
but ar Z:ul%{(;laf[iilsi@ E%C%led@% 51%9 }?%Pﬁig ﬂt&g&rég%{ %iséggjm[oﬁﬁs g%gaﬁd%?%drggl pat hogens
such asStf@tqcoo@mp@bsmdsmcﬁlaa&da hibidang bRlasmodipyl, beushmﬁah ribnypérloaom&hi gel | a,

Ent t bact ' bac h bact er |
epr ae ThgiRgr Rt oRs Ay vares (RO RS Rt v (HENAemadit et s
Brucel | @panesissegdGRARICM ), hilingh TAYADRotrsPACUYOGLIISV), hepsviruS(e. 2T €US)

Streptococcus, d ost ri dum Candida arl bi cans, Plasnodi um Lei shmani a,

Tr y pandeanes simplessins tyne hd@t‘épftScsurénl@y ViIns e 2HIcoIonayisysa v iticella@oster vigis, HOV) |
human p Vi %\ék/i | ynphot r ophi ¢
virus ( Iﬁyf%nhg?%é’gr\%}s éﬁ\p p%}ﬁ%rgﬁggggégnﬂsdeﬁar%x Vi ?plj:@'d?% [)k]el;;lf her pes

si npl e)@dhbﬁiyshﬁisyﬁﬁlSZmeﬁ@émﬁw musps viro$, ead nsbetlosiras. Piefdrshly tlﬁﬂﬂlthogen is

Epstein-Barr virus (EB || oma_virus, influenza_ virus t|t|sB
ler us, @ viral pathogen, rrgore ;)?e)feralg)lygretrowral pathogen, and most preferably HIV orIQI

Dendritic cells, whether mature or immature, antigen loaded or not, can be frozen in a
composition comprising a cryoprotectant. Numerous cryoprotectants are known to those of
skill in the art. Examples of cyroprotectants include, but are not limited to, dimtheylsulfoxide
(DMSO), glycerol, ethanol, methanol, acetamide, glycerol monoacetate, propane-diol,
polyethylene glycol, ethylene glycol, i-erythritol, D-ribitol, D-mannitol, D-sorbitol, D-
lactose, i-inositol, choline chloride, amino acids, albumin (preferably human serum albumin),
polyvinyl pyrrolidone, dextran, sucrose, Ficoll, inorganic salts, and hydroxyethyl starch. In a
preferred embodiment, the cyroprotectant is DMSO. Preferably, the concentration of DMSO
is 2-20%, more preferably 5-15%, and most preferably approximately 10%. Also, the
freezing medium may contain one or more polyol compounds derived from carbohydrates,
such as glucose, dextrose, sucrose, etc., preferably in a concentration of from 2-30%, more
preferably from 5-10%, most preferably 5% dextrose. Methods for freezing dendritic cells
are known to those of skill in the art. See, for example U.S. patent application 20040253574,
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poliomyelitis virus, neasles virus, nmunps virus, and rubella virus.
Preferably the pathogen is a viral pathogen, nore preferably a retroviral
pat hogen,wandoamstsopr ef erably H'V or HCV. Dendritic cel lpeT/ush@bloesisomat ur e
or inmature, antigen |oaded or not, can be frozen in a conposition
conprising a cryoprotectant. Numerous cryoprotectants are known to those of

skill in the art. Exanples of cyroprotectants include, but are not limted
to, di mOgyhahl bO%t %ﬁ% 1 R TPdnce € PRAGGDLY, B RARLectAfgd am de,
gl ycer[)q1 nnnoaéézé{)aa&{ligﬁ a:foeglopa eIia 1 ol, po%nfgt Eyl eneybqﬁgco ; efchyl ene glycol,

i - er yt ’iimtthlylsulfoxide (DMSO)Dimprafiértal emiodsneris, tthd corPenttaiono ®MBOiind%i tbol |
cholin | oride, .am ng, acids, al bum ref.erabl y human serum al bum, n),
ool yvi 9 ortb e fu S st of DReS B e I PR s g aarpradmely Kt
hydr oxyet hylg ﬁ’sﬁﬂ%]% deRdAtic BUIRfBH HestRIERRYivaBahes thi® HYhe Bl blfe | S
DVMSO. Preferably, e concentration of DMSO is 2-20% nore preferably

5-15% inyahtionste qapalle pfblryivapginosieiaret leagtohonrspost-thae follpwang fiegzingdi um

may contain _one or r conpounds, deri ved from.carbohydrates, such
e ol udb s Pristes BLa R PR o7 BRI SpERlng e b QTIERIGR SRR s, 1o
2- 30% ofdticinveitRheraRsitant @RS % is Aeshechdsaifyab anlsl tideelexior @se. Met hods

for freezing dendritic cells are known to those of skill in the art. See,

f or / ex ddpiesteriss thedeanitiapml Yassine odcoodings Sierthawed dendptio 5ok vagrmes of
br of or by oo ite rdal SRRl U SRS & o EUIAUGHY BERERERED. |

enbodi nhetvashih® eep osdnesst thatisloof afntdhiB@idmsarkl4vonls f@flér nMnspulgiont ehatblay, t he
concentyation o O i e conpositiagn is approxj mately 10%
Sur pri SIRGES ﬂled%ﬁ%? vl s SR AR BEheRERS (Y B ar eS8 frhe

met hodsyOfarhidGstralify SD4d 2Rigdh SRR A RitRlcefl WhddiNd, e&nbﬂsmlgma%ﬁga fidked €ast 24
hours post-thaw followng freezing in the presence of 5% 20% DVSO and

t hawi nglen@dttacaevachine apmprjsing ablzakt @ %dterid% DMS Qedddsadnyhistehisg threreeeinen ar e
resi stant to. i t..0 S t _nec ary.to S cell pri.or, to

Lot ot 3 st Re N i oph g Pre 1B sl BRI SIREE B 6 o R RRR denar i 11 c
cel | vagefersy, dhe cdndenttativa Rt DVISONE tHedRdyiné & apdeiXimbely RLOBNatdmdres ubj ect

at any time after thawing. Elimnating the washing step reduces the risk
of contiderRlY BWeand avoi ds further manipul ations that may damage the

dendritic cell I [ : I V. LR, Doy et hod

For 1 he. adny ArgRFoHbod el APARLARRid i AR e Bl P SR BT

conpr i sdelidot thaprapgragioh o6 2 Ezemmedichment foethe treaitminh er premgartioaiofigamter beast 2%
to 20% O, and adm nistering the vaccine tq a ject w thout tering

e r attRUIRgEn usrd oy PRl e Tiegheames it o et th SR kS Feas dptr bl y,

the congaphitRhtiuh tVER:! n the vaccine is approximtely 5-20% and nore

The methods of the invention allow the production of novel dendritic cells with

—

increased functionality and increased levels of maturity markers. For example, in one aspect
the invention provides mature monocyte derived dendritic cells, wherein the mature dendritic
cells have increased levels of one or more of CD80, CD83, CD86, MHC class I molecules, or
MHC class II molecules as compared to mature dendritic cells prepared from fresh
monocytes.

In yet another embodiment, the invention provides a mature monocyte derived
dendritic cell, wherein the dendritic cell can elicit antigen-specific IL-2 production from a
memory T cell. Methods for measuring IL-2 are known in the art. Cell surface markers and
expression of other molecules which are characteristic of memory T cells, and which
distinguish them from other types of T cells, are disclosed in Figure 10.35 of
Immunobiology, 6™ Edition, Eds. Janeway et al., Garland Science Publishing, New York,
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preferably 10% In another enbodi ment, the invention provides the use of an
antigen-|oaded dendritic cell for the preparation of a frozen nedi canent
for the tweavewnrisor prevention of cancer or pathogen ipafrasteosnizidher ei n

t he nedi canent conprises at |east 2% DMSO and is ready for admnistration
upon thawi ng. The nethods of the invention allow the production of novel
dendritic cells with increased functionality and increased | evels of

maturi tI\YYE?Ur'I plgco iéj t SRATRL & 1Péd?pﬁﬁﬁd%§/9€ﬁ}encé hfod ék‘éﬁ@iéa%rrﬂfr?w &fas mature

nonocyt e dendritic cel wherein the mature ndritic” cells have
i ncr easspresehigh devets a4, OBISR Qy ICIEZEERN, Beba3 [FNRER) 1 2VHad dlyaSs modemteecul es,

{1 om 1 186 ShIAcy pRECAGHY B IR T sl A0SO SO CLROGRERBIF ol ovi des a

mat ure mMonocyd &sa@sreu\hefém Qﬁi@ﬂ)‘afrhy and1gdid of R Glale RN HeadEhdvCalepdd can
elicit antigen-specific 'L-2 production froma nemory T cell. Methods for

measur igege prpressine ekwesriendritiheclisproduced fromdaydé mmp%éﬁ%awmpa@/dﬁﬁ essi on
of othe Prmtll%e ?(,:' il%ﬁ){(}d’wé?f Eﬂ%{i%sﬁhaorn%gyt%%.l ’fltx Cmognem?ﬁg) de%- t t% r?Ven whi ch

distin fs are Boed T igure 10. 35

of | mpievabésol @gtire PbRodsed-térdred dEﬂdimtm]@lﬂ?%yreﬁi thalsteadycetaleanttb SCAEOSHE 5
Publ i shing, New York, 19 WD 2006/ 127150 PCT/ US2006/ 013159 = NY, 2005; the

cont ent tousitla Bractin R 196 CARRELIRNA &t thessl s lepwthatel @ npreferablinie yatie cel | s
expres g%‘%’ Ly6C,
nodera?segéth%S% \é%?%%ﬁ%&rﬁ%ﬁfe "ow | e\iléﬁlslngO tlﬁ—xgg%?bl nd ar%g and
CD25 negat i Ia.anédtheidérsloddinent, the ierentiomprvides nayatarcahgrsicgteaferiseddetyrisicat e RNA
| evel s s red ene expre et ween. |l duced from
day o CelloRBEpRdES SEabETRS Ft G DR b b A ora Rt
nONOCYtHater kAMS1 .0 Pré}&%bﬁfnﬁﬁ%ﬁ@ﬂtbet&é%ﬁ 1LINR9N0, RBre RERMbAEStRedTRE. 516
nonocyte-derived dendritic cell, wherein the steady state ratio of ALOX15

RNA t o %2.tdnbetwegndd torl. Qalmdmosmﬁfﬁfahmﬂlqmﬁ@ frel.8®I | is less that 1.0.
Preferably, -thg.rat ref er abl ween 0.4
Lo 0 5. and ot Bl iy bR pipvides Ao dipioRioRts ¥, o

i nvent idéﬁd@tﬁ@&émev&lemmbtsfeadmmyﬁ@oﬂemmm&qm RN;A ILellﬂRNNIﬁ'r(HMD t he
steady state ratio of CD52 RNA to. (3-actin DHin the cell is

gr eat erRNAZp Bractin kA pe CA8IRH RM‘%H% theicell Fssleﬁeth%é bﬁ f rﬁeﬁahlyéhgmtlﬁ’dﬁ e
pref er %Weéﬁeq.‘ﬁggﬁ.%ﬁd i8re Freferat®y bOGLWEER 3 0%.t0 1.9, and nost preferably

the ratre The human ALOX15 mRNA (SEQ ID NO:1) and allelic variants thereof can be
detected using the Affymetrix probes of SEQ ID NOs:2-12. The human IL-18 mRNA (SEQ
ID NO:13) and allelic variants thereof can be detected using the Affymetrix probes of SEQ
ID NOs:14-24. The human TLR1 mRNA (SEQ ID NO:25) and allelic variants thereof can be
detected using the Affymetrix probes of SEQ ID NOs:26-36. The human TLR2 mRNA
(SEQ ID NO:37) and allelic variants thereof can be detected using the Affymetrix probes of
SEQ ID NOs:38-48. The human CD69 mRNA (SEQ ID NO:49) and allelic variants thereof
can be detected using the Affymetrix probes of SEQ ID NOs:50-60. The human CD52
mRNA (SEQ ID NO:61) and allelic variants thereof can be detected using the Affymetrix
probes of SEQ ID NOs:62-77. The human GAPDH mRNA (SEQ ID NO:78) and allelic
variants thereof can be detected using the Affymetrix probes of SEQ ID NOs:79-98. The
human B-actin mRNA (SEQ ID NO: 99) and allelic variants thereof can be detected using
Affymetrix probes of SEQ ID NOs:100-119.

RNA steady state expression levels can be detected by microarray, preferably using

the Affymetrix Human Genome U133 Plus 2.0 Array. Alternatively, hybridization can be
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In still another enbodi ment, the invention provides a nmature nonocyte
derived dendritic cell, wherein the steady state ratio of TLRL RNA TLR2
RNA, | L- w8 2RMA20r50CD69 RNA to (3-actin RNA or GAPDH RRATIUS2006@1316% | i S
| ess than 1.0. Preferably the ratiois between 0.2 to 0.9, and nore
preferably between 0.5 to 0.8. The human ALOX15 nRNA (SEQ ID NGO 1) and
allelic variants thereof can be detected using the Affynetrix probes of

SEQ | Dﬂ@%ﬁgédlgs'n% égﬁ@%ﬂaclﬂc PrbBes TR 1ﬁ§l:e%aré bo¥3)Praffhbdy, IRYA C

vari ant's thereo ected using the Affymetrix probes of SEQ I
NCs: 14- sampleﬂwtrmtcchfrommndnﬁb\welkssmbe Bpied 26 Yhediaimar Gemme VB3 Bhiss2.0 her eof

ToRe e Eenest dhs Clovtr GRS ool B Pl oo Betsr S IO (CREETEY uoi ng
the Af fiypéssion Aa{aq)ﬁ%sr&&mc@ﬁ@ah@l Pm4§58 ﬁﬁeﬂ%ﬁﬁre@lﬁﬁi@ﬂ) of P MERIPRNSEQ | D

NO 49) and allelic variants thereof can etected using the Affynetrix

probes S@fkeéli'@h @n@@bm@d’ﬂ@@f\ RNA Gantteh Kariadfymetain, Jagd lap, Nalib)jreand aI I elic

vari ant s th an cl ed usi e Al 0 f

ot 62 PRI R A A S R e ) gl S

t her eofcpDran sf»@thé@i ﬁqbﬂ&wwswlgl \hﬁs tlﬁ«fufcyi@ﬁbﬂi for lmemlmcaﬁ&@f dachNOs: 79- 98.
The human (3-actin nRNA ( NGO 99) and allelic variants thereof can

be det é&lé@iﬂi@%@womﬂ}w@tqﬂwtw&é%cy ag@@TwDTmRy@Op@@cts MRA st eady
tat
he e TRk D0aAR B AR B Bt R Bl Spablmiet e

hybr i dlmmoamaysane then wakhei\et ROOGA I ITHPEhdRGFH USBﬁIMA\m&IBH\/I Nl or med usi ng

t he gene.s eC|f robes listed.in the agraph above. Preferably, RNA
sanpl et styip &f@ﬁHFPtPYlélr’c@M"Qel}gﬁWnbe applied to the Human Genome

U133 Pl us 2 ﬁuoxféédeﬁae is%{p\nrma Ib%ddﬁ?@i@@@é@m@@&ﬁd@ﬁ&parﬂadagn&mt he
manuf acture's instruction (Genéchip pressi on” Anal ysi s Techni cal

Manual ,al@oomgf sﬁBphaeﬂiryphxdap@ehrm gaiogFla@ensChipt S¢anmps 008 AKRytheisix, $anta

oo ek GRBEY i Rs GNP ek Rlerdtetnet ST e posfRtbf offe0bRuatdll f's7b e

t r anscrimt Betve@s eipalshéanto séqANAtfKBATRES bzﬁculéteﬂ @l erawledn&ﬁsaﬂray féhtubof
transcription for linear anplification of eac transcript and

i ncor poREIGsh @camneéﬂ@@gm@?@aa e Wiy G@mhlprr@p%rﬁémg Pofouuevd-lar e
fr agm‘v‘”(ﬁ Efglrﬁé?q%rﬁﬂ&dcl%pao Cayf %éfe%ﬁ»é P%{all{%&bédn%ﬁ 4 (%{ S%éé{fgf%rogtr 10 the

m cr oar m croadrrays are t ed at
(100mMVI RIESs nﬁﬂﬂd\ﬂdmebby ASRNAr@mIm}/KHr(AfBIUB:tmedSamiatCEiara Calif.) is conﬁrmed as
strept aal clzo%ltrrcl)l P lgeos%rcXésQ rolf ‘H1e labeling process.
Profile data for all genes, or just the genes of interest (e.g., ALOX15, IL-1B, TLR1,
TLR2, CD69 and/or CD52, as well as B-actin and/or GAPDH) are imported into the computer
program GeneSpring™ and normalized. Three steps are performed in the normalization step
according to the standard method suggested by GeneSpring™ for Affymetrix arrays.
1) data transformation (all values less than 0.01 were set to 0.01)
2) Normalization to the 50% percentile.
3) Normalization to the median.
The ratio of steady state mRNA of interest (ALOX15, IL-1B, TLR1, TLR2, CD69 or
CD52 mRNA) to steady state GAPDH or B-Actin mRNA can then be deterfnined by dividing
the normalized expression of the mRNA of interest by the normalized expression of GAPDH
or B-actin mRNA.

The antigen-loaded dendritic cells of the invention are useful as vaccines in the

treatment or prevention of disease or for the activation of T cells, which can then be used in
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Fl uorescence is anplified by adding biotinylated anti-streptavidin and an
additional aliquot of streptavidin-phycoerythrin stain. The GeneChi p(r)
Scanner 390Qo{eARFysOEtri X, Santa Clara, Calif.) is usedPCo/useddomci1s9
fluorescence signal at 3 gmresolution after excitation at 570 nm The
average signal fromtwo sequential scans is calculated for each m croarray
feature of interest Scanned i mges were analyzed with Genechip(r)

Qper at i f ferably,
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for the success of th | abelin rocess. Profil.e data.for, all ne
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progra CeneSpringTM and nornal i zed. Three steps are performed in th

nor nal |\ma¢1nmr31hemacant¢@sl dompositions Iveithssuétnblacarriess svsl as Qb@e@p@dalﬂsuffers

GeneSpringTM f.or Afié ,I{ arr%ﬁ) ‘nlé# dat a trlansfor tion g val ues | ess

than 0.9PREEFHedle figu 5& VaSPITIRE PRl PR E R S MPRY 8’6%?{0 Centile. 3)

Nor mal i xi@fihiefrddan tiea Rf'@ﬁb%rzy efftlBvd ahdntOdurhtieady ehitidbe 1rﬁB|Nﬁe edsporizeer est

(ALOX15, IL-1(3, TL TLR2, CD69 or CD52 nRNA) to steady state GAPDH or

(3-Actin nRibxefeEbly, M@éﬂﬁ@@@lsw%@d%weﬁh@n@m@en aupelog@ysriathesalics pr essi on

of the roal i r O-actin

MRNA. ﬂ%’N@%’? %hg%lﬁgl?%(g@%d:% if %ﬁﬁgc@eﬁd@?ﬁs‘%@ﬁgﬁén%% r?tk FJB%%A{;B; eufglef ul as

vacci negample, UeS. 585319 tHe conteptsedf erictoin imdorgtirsted bg referehoe), Whe:hactl vation

of T cells, ich can,then be used in 2006/.127150 P 6/ 013159
t her apy! W\Ag%ﬂtﬁﬂ’aéah%‘r&“idd’é?ﬁ A ECH J&éﬁtﬂr%@gﬂeﬁee@%a DY 3&880 elicit
an i myg edrc@ﬁm5§&11§gﬁlt8ﬁ£tl g}_rﬁ‘t@td'eﬂcﬁﬂlc EN&Yay B 108G Im 8- aﬁ‘ﬁnth%ﬁQhﬁ@§ to

prevent future infection or disease, or to activate the |nmune systemto
treat owgaumb)gdHSE)ethemt@ld@ﬂ rexspiensof thedd Cltherapye Examples af kedeamtigerisect i on or

vacar ndectife MEHREOLUERESH SEREhu b eh Enonfe Rbpe T Rel Ph oo ShpitpSec®

physi ol ﬁ@ét@t@'s?é&ﬁé tfpen Odnd VIS turh 6y B8kaR| 6r krdofitt dhigedd oM aGsatHYREn.Or
phar maceuti cal conpositions would be adni ni stered in t herapeutically

effective amounts sufficient to elicit an i mmune response. Preferably, the

i ch (HEHGEaF R BREI N )r PRAR AR BIDANG 0 (Re Sane subj ect

See for A variety of methods for collecting monocytes and PBMCs comprising monocytes

from a subject are known to those of ordinary skill in the art. See for example,
gambrobct.com/Products_& Services/ for detailed information on leukapheresis for the
collection PBMCs and elutriation for the purification of monocytes. In a preferred
embodiment, a leukapheresis product and plasma are collected in separate sterile, disposable,
single-use cytopheresis bags is collected using the AutoPBSC (Automated Peripheral Blood
Stem Cell) procedure on a Gambro BCT COBE Spectra (Gambro BCT, Lakewood, CO).

In one alternative method to leukapheresis, PBMCs are obtained by collecting blood
in a heparinized syringe, dilution in PBS, layering over Histopaque 1077 (Sigma),
centrifugation and recovery of PBMCs at the interface. See Woodhead et al. (2000)
International Immunol 12:1051-1061. Additional methods of collecting, purifying or
fractionating PBMCs are known to those of ordinary skill in the art.

Following collection of the leukapheresis product or other blood product, monocytes
contained therein are incubated at 1-34 °C for 6-96 hours. In one embodiment, the

leukapheresis product is collected in a bag and then transported to the vaccine manufacturing
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exanple, U S. 5,853,719 (the contents of which is incorporated by
reference), which describes the preparation and uses of antigen | oaded
dendriti cwoebdegizarsd particularly RNA | oaded dendritic eeriws2o00loizasnati vel y
the dendritic cell nmay be |oaded with an antigen that is not autologous to
the intended recipient of the DC therapy. Exanples of such antigens
include, but are not limted to antigens that are known therapeutic

target sfamﬁt&(iﬁ mmﬁ&ht‘ﬁi@ﬁl@ﬁﬁ?red Qﬁlgﬁﬁxgtcﬁnﬁﬁﬁph{awg%i étqefwca(gﬁ:f QLG t tunor

mar ker s anti1gens from ogen. ods for

Monocy tabsutdi-2 PB)hisd ﬁostmrefsrab@r M&qwﬂ a3el packay sueh s tfoserdishiodsd ﬂhdﬁ Scol | ecting
nonocytes an IS n nonoc from subj ect. are kn to those
of or dlpﬁ’@pgA gﬁfﬁ% g;é{gntf fgggg angeg can be 1nc1u5e<? 1 the

ganbr ol Bok: ﬁféyCFér &ﬁﬂé/&%éé %@ﬁﬁéb}ﬁ dath Qh TRl A8 St
Ieukaphgiﬁ)gfsh%s fc?r th ection IIIDC?;{CS and riation for th piner

purifi cagi a‘hemioﬂmfﬂ%roam@é E65 mommtmrfom lnSGIamdchonmer) andl Q&ﬂk&émt’ﬂea S
produc and re.colle in separate ter|I dIS
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BCT, Lakewoo CO. In one alternative nethod to Ieuka heresis, PBMCs are

obt ai néslaidflatén thechation of the B65 cantainge pEwe A Pad- tofrrachgats (i Cy piedplded PBS,

povps AR Bt B baRaR Rl G mEBAnor GRITGF YIRS BBl TEERUBELT o
12: 10511649 ladjﬁ’sddi foier3aC) aretiadsacet venlichle hexido theurefigangel erats. fAact i onat i ng

PBMCs are kno o_those of ordinary skill .in the art, Fqllow ng callection
of t he ihstm NFe@WéOBQ Haﬁmlaltsrw@ﬁwgmsml%é’bﬁwc?a%&e g%rﬁw'?@%ﬁpg%ﬁﬁ ai ned

therei ﬁl‘)agé(; ?%H@ af £6kafdd 1i'1ngrAba & ep71) 9@ (na‘%ﬂfe%whl&f‘re@%s ereaiERAke of he

| eukaphe product 1s collected in"a bag and then transported to the
vacci néhmnaﬂmgtqanlbngsem mlmmlw te@peBoredingShineétl OnsSuch devid¢disyhd n a

t enper Nint hi ppd t t d at, 1- f bl t
bbout . drsheosany HHEEoRHEr HtdnG ol i Hiee Tl s Rud i IR n Bifu g v °
di scl Ofﬂ@éjbdga aHa ﬁacedﬂﬁ&l@é’lINFBOb@ 28RkAinehA alg o2ielidkipel (vel SPC PG ded Bn @b of

t enperat ure chang can be included in the shipping container,
exanpl dhe elnged D360 corsaingr tefeed it neparendiben af etpagupipgi ke box t,s g.

Ther no oam i nsul ated container), and packed
wth erm)Mgaf e%ﬁ%cﬁl%héﬁ {@gleeg{nd gel mats as shown in Figure 1. For
exanpl e, i n Dring qaaﬁkrﬁrg1mme@kupmcﬁllmm4l°ﬁl Hedeukaplereds fibdoat danbek gel mat

adjusted to a tenmperatyre.of -1C .is flat in.the bottom of the E65
Cont ai rEFerRiRPest93 Pukiek geriampleby Flf@ﬁ dgpgivregpigy comtfugton at rodth

temperature in 50 ml conical tubes to separate and concentrate the mononuclear cell fraction
that includes dendritic cell precursors (monocytes). Preferably, after multiple washing steps
with phosphate buffered saline (PBS), the cell concentration and cell viability can be

determined.

Enrichment for Monocytes

Methods of enriching for monocytes are know to those of ordinary skill in the art, and
include, but are not limited to, density gradient centrifugation (e.g, dilute Ficoll density
gradient centrifugation, dilute Percoll density gradient centrifugation, etc.), elutriation,
adherence to plastic, tangential flow filtration, fluorescence activated cell sorting (FACS),
immunological cell separation techniques (antibody panning to select monocytes or to
remove non-monocytes (e.g., leukocytes, macrophages, granulocytes, etc), differential lysis,

magnetic cell sorting, etc.), culture in plastic culture bags coated with plastic microcarrier
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and placed between the first gel mat and the short wall of the E65
container. Two 16 oz U tek gel (adjusted to +18C) are then pl aced

verti cal lwyoneos12t130t he previ ous gel mats. A Ther noSaf e PRITIUSE@BOD3159
transpl ant container is placed between the gels. The | eukapheresis bags
are placed in a sealed inner bag (STP71 1). A device which records the
tenperature of the inner bag can be used to nonitor the tenperature during
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processed or purl for exanple by Ficol en5|tfl gr adi ent
cent ri Mgatcytes f‘atDwrmimlm Délrﬂm)dnmmotherm”;ﬁhndomrma meetigsofithe BESplir Mve and

or ecur o GRS da B i?%SZ%P;E}ga@#f%retﬂEW’& iR REE el
phosphahigeitibtes.66n SRleyeWeRBS ot dLhe fﬁvooﬁlﬂ HERAEMEE SRin C8ll RB¢11:289-299;abi ity
can be deferm ned. Enrichnent” for nocytes Methods of enriching for

m)nocyta@d VEPLORAGRA0 445, theoomtepts ddrdliphugry nz:,qomqraqeﬁ by referpnee. BeiPxamals ude, but
are not t a i coll
densi tygPbF it e PR R B LAY QA dhechibl HE31

cent ri fodQtor & neg&tﬁze)seleethcoﬁ (iieqrérnoval ofchiBrtknee fhat npximyues; e.g.p@D8nfi al flow
filtration, fl uorescence activated cell sorting (FACS), imunol ogical cell
separ at¢RHt axrPgtied!9ant i body panning to sel ect monocytes or to renove
non- nonocyt g fe?abgy mdn%eg@%%%ﬁn SR AROBSa 9&&5&9@%&9@ e1ﬁﬁ+ahon an
differenti al yS|s etic cel sortlng e ulture in plastic

cul t ur eubsaggecmathed twsblatq)lhlaadmyu:esrﬁam drcesubjeetrleﬂl&p\]z@eﬂ@o Setlaxts o

PCT/ US20 6/ 13159 .beads, .etc for ex rt 993) J
Ery Modomha gy e R g ikt FOT e o g g om i R e Spafle Gabio
Freudergdp hEhﬁ%amICell(sJe%&%oEBl&sﬁeﬁ?GZﬁ%&y B2 alBs¢dodacd) eEhdiatidn 1R} césancer
Res 55:1099-1104; Caux et al. ) Nature 360:258-261; Read et al.

(2003) bemyepaned bywridimg L0 oL ef g%ﬂ@m adbumyistSemim §HP Ad kg 4L Pag phHeREs Bl ?od
o1 Sdargdl sl 3Ghlibh b, SREdei U B KA e by N AP 00 ©

(2000) nismifsdust’ ®prodétol. 41ba fréRired efbodinyddy) sohedified vprsieyeithorent rup et al .

2003) J Hematother Stem Cel | Res 99;
( ) manufacturer’s (Gambro) protocol 1s use& %or e?utnatlon where the final rotor off fraction is

the fourth fraction instead of the fifth fraction. CBC with differential analysis can performed
on the monocyte fraction to verify purity and recovery. Alternatively, monocyte purity can
be assessed by immunophenotyping with CD14. The enriched monocytes can then be
differentiated into dendritic cells, or can be frozen and stored for later use. In one
embodiment, the cells are frozen in 25 ml or 50 mL freezing bags. Examples of freezing
bags include CryocyteTM freezing bags, Origen™ freezing bags (Cryostore) and Pall™
freezing bags. Preferably, each freezing bag contains 15 mL of up to 3 x 10° cells in culture
medium (e.g., AIM V, X-VIVO, RPMI, etc.) with approximately 10-12% DMSO and 10-
20% heat inactivated, filtered plasma, about 107 to 507 mg/L final concentration of CaCl,
and about 44 to 241 mg/L final concentration of MgSQO,. The cells can be frozen using a
controlled rate freezer, then stored cryogenically.

In an alternative embodiment, after incubation of PBMCs and purification by Ficoll

density gradient, the PBMCs are resuspended in AIM-V® medium and seeded in T150 cm®
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and WO 2004/ 000444, the contents of which are incorporated by reference.
For exanple, magnetic cell sorting can be used to enrich form nonocytes by
posi ti ve woeleati2orso( CD14+ cells) or by negative sel ect ipom/usSezoos/01315€noval

of cells that are not nonocytes; e.g., CD3+, CD19+ and CD2+ cells).
Preferably, nonocytes are enriched fromthe | eukapheresis product by
elutriation, automated nethod to isolate nonocytes fromthe subject

an
| eukaphlesd:s:o MONQRS pof flad® K ARNREATHS A'ifdfAOUN duhitDSr BB exanpl e,

elutriation e perfornmed on the utraTM Ce Separ ati on
Syst emobimdd; the BBV Ck atogwwedhzeCahd cahbihed witharseburkifleskapheresibeMonegdesed by

addi ng 100 f 5% Human bunm n Serum to a. 4L b of. Hank's
Bal ancéf® g’.gchrgaégcmtﬂ?%q}omqg@gﬂ Céﬁr\%‘) tiog 0% Eﬁﬁ%)%s by W?@ﬂg‘?\?ﬁ“lﬁfs@‘feﬁt riation
accor d'ca&uﬂegléshe ﬂa?l&trfﬁf 85 117D R 289€6) 5% rl%ngﬂ p5ef Rihiady eNeadiingehy 2

nodi fied version o e manufacturer's (Ganbro) protocol is used for
el ut ri anil eemi adherent cdlls af¢ removedt BBSo$ added de thedtasksto remeve theremaihingct i on

instead of the fifth fraction. Cwth differentjal analysi.s can perfornmed
on t he TRBiRdboER eldem b se i rdarided) iR ohP e MRk B er il ||
NDNOCY tage pretbhihafidymoBBcyRes; B8S Riprdd¥nt APBHARIBOAR BOEMRIHBE nbinbbyted)14. The

enri ched nonocytes can then be differentiated into dendritic cells, or can

be frozen and stored for later use. In one enbodinment, the cells are

frozen 4 . 50. far, i . - s of freezin bags i ncl ude
Cr yocytﬂg%kﬁ?%rfgje?%eég’%gggg? A@?’%@%‘%hﬁ‘?%’é@%‘ggﬁ%ﬁs (Cryostor e)g anngaI | T™M
freezi ng bagsvaritebématilods feakifierbnttainigmgordoagtes oné demisititceld arofknownt® 3 X
109 cel]s in culture. medium(e.qg., AIMYV - VI PM, etc. i T
2ppr ox | hER AR SSIONERS St oY S 6HNaA? » THEASY POMEn o bt Bib e,
about T .md%SPs?o:@bb«,téauﬁedofaﬁa Q%g.%&vre@éw@n 99f1) £ash2vieantyoaa@ytand dnt 4d241

ing/L final concentration of M . The cell’s can be frozen using a
cont r olReeldy etitle(10PBEeBod 901361 05646:dle contege nf which pre inporapragddiber nat i ve

nmbodi t f i bat i f PB d i ficati by Ficoll,..d it
ar adi ereeree Mo B B r R R AP YT B AT SRS GG, T150
C2. 24y 6h BOA6 d BHFRRGTOHSERRBOMALER ddkiatissclil BxfnpledOflesaive per

flask. In the event that an insufficient nunber of PBMCs are  obtained, the

PBNMCs rrasthes for difentiniing srpioniigs Wit Aendrisiccehuineldrdpt erecit §mitgB i cyt es
R L R
Q02, >_achvathblehghrit yapaditenefadhringphotoaddlicssewith aclhdarddNAcehipenarts andiwoved. PBS
s addetgea%rr?el}t Qvei\thfal l%ls\llxsbi&lgintgeaggr\lét,efotllgxewe(ri %gi?lilc%ibgtgon with disease effector agents,
such as microbes, fungi, viruses, and malignant cells. See U.S. patent 6,607,722, the contents
of which are incorporated by reference.
In one embodiment, monocytes are differentiated into dendritic cells by culture in
medium comprising a composition that induces differentiation of monocytes into dendritic
cells. Suitable media for the culture of monocytes, immature and mature dendritic cells
includes, but is not limited to, AIM-V, X-VIVO-15, RPMI, DMEM, and the like.
Compositions that induce the differentiation of monocytes into dendritic cells are known in
the art, and include, but are not limited to, GM-CSF plus IL-4; GM-CSF plus IL-13; and
IFNo.
In a preferred embodiment, enriched monocytes are differentiated into dendritic cells
by culture in the presence of GM-CSF and IL-4 (see, e.g., WO 97/29182; . Sallusto and
Lanzavecchia (1994) J. Exp. Med. 179:1109; and Romani et al. (1994) J. Exp. Med. 180:83-

93). Briefly, enriched monocytes, preferably at a concentration of 1 x 10° cells/ml are
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non- adherent cells, sem -adherent cells and residual nmedium The remaining
adherent cells are predom nantly nonocytes, and represent a popul ati on of
enri ched wonowyizesy Met hods for Differentiati ng Monocyt esTiuscaeDe31dyitic
Cells A variety of nmethods for differentiating nonocytes into dendritic
cells are knowmn to those of ordinary skill in the art. See U. S. 6,607,722,
WO 97/ 29182, Romani, et al. (1994) J. Exp. Med. 180:83-93; Sallusto and
Lanzave VMR ?]u'JnQ bSediBard (1997)
Bl ood Q%E@dﬁﬁ%wdﬁéﬁég}étentsléﬁ%d |cﬁ)r§?%r?ﬁé%r pore%llt ed %l;@fr)rg%nrcgnce
Most of 8G0Hemd GleltG8Idsnd 5RDUKme!l B farrmppigximatelyyi-e daysnprefieralpy égtags at HIC,
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dendri tigsC @H&lﬂe%hé@ﬁatl&'rkt cafi’R vﬁﬁ&d IHofrek felp1k, Cpref%i&’é@ SHRniridRWF oML
perturbation”(e.g., shearing), irradiation in the presence of a hoto-

act i vat @BF ere§ério 150q3amlemofe freferably?(Hot 1980 &Uml,smoﬁt preferebly 802rU/mlA

compon nd/ or treat |nd agent

i ncubat rSff’TWla CRnGFRAtQS of ecatrgﬁbgéggé D mf)gﬁ% l%fer%?elg B fto ML nEgl ; V|truses
and mal jrgfpdtly 660 Usml. See13.brSL- RéRte Lﬁe@ﬁfplz&?ofdrl’h@a@cﬁﬁ(bleﬁiIiA ofFNtheaph ar e
i ncorporated by reference. |In one enbodi nent, npnocytes are differentiated

into debrtesed iplees PiOMyCSBpluslE-4, AL-1awuillirhoe e Slongeecdifisesatiatedwor hat
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i ncl udesonsistent ws:hltlanHehmypedf demdrifit bell4 inXhdAnfnthte sti®M , DVEM and t he

| i ke. Conpositions that induce the differentiation of nonocytes into
dendritic cells are known in the art, and include, but are not limted to,

GV CSF plotipad fordhe SR fratioPd Mdtm%%en@ﬂﬁc C’eﬁk\l?hto Myt e@é?zfd?zftz'f:%gll.se nbodi nent ,

enri ched nonocytes are differentiated into dendritic cel by culture in
t he presenceMstho®p8Rtuzing ithinatir¢ demlritis. cglls infOma e quizltlc Ce&ﬂlﬂe kapwnand
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concent écﬁiiftdc@ WitfcohpysilibRs hel ihdidd mateitidh. VPRt 2l MiucEhabiFp2i66f013159
cultured in ALMV nedium X-VIVO 15 nedi um or ot her SUI table nmediumin the

pr esenciEmggrs dgndritignglisdpeludry bebge ppiiimited to, Wo%ﬁ Fepditiened myediuny; gay s,
f .
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acid, etc.; phosphorylcholine; calcium ionophores; phorbol esters such as PMA; heat-shock
proteins; nucleotides, such as ATP, etc.; lipopeptides; Toll-like receptor 4; artificial ligands
for Toll-like receptors; double stranded RNA, such as poly-I:C, etc.; immunostimulant DNA
sequences; maturation cocktail (TNF-a, IL-6, IL-18 and PGE2); GM-CSF, IL-4 and
maturation cocktail (TNFa, IL-6, IL-1p and PGE,), GM-CSF, IL-4, PGE, and sequential
signaling of IFNy followed by signaling with CD40L; and the like. See, for example, Cisco et
al. (2004) J Immunol 172:7162-7168; Jonluit et al. (1997) Eur J Immunol 27:3135-3142; U.S.
patent application 20040203143; PCT application PCT/US2005/036304 and U.S. patent
application 11/246,387, the contents of which are incorporated by reference.

In one embodiment, a maturation cocktail containing TNFa, IL-6, IL-1B and PGE, is
added to a culture of immature dendritic cells. The cells are then cultured overnight
(approximately 12 hours or more) to produce mature dendritic cells.

In one alternative embodiment, immature dendritic cells are transfected, preferably by

electroporation, with mRNA encoding CD40L, and optionally with mRNA encoding one or
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CSF are 500 to 1500U/ m, nore preferably 700 to 1000 U m, nost preferably
800 Um. Preferred concentrations of IL-4 are 400-1500 U m, nore

pr ef er ablwo04b@&/120158000 U/ M, nost preferably 500 Uhnl. pCirAB3006/013189 15 can
be used in place of or in addition to IL-4. IFNa can be used in place of
GW CSF plus IL-4, IL-13 or IL-15. As the nonocytes differentiate into
dendritic cells, they progressively | ose expression of CD 14 and acquire
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20040203143 PCT application PCT/US2005/036304 and U.S. patent application
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cell nucleic acids. Antigens can be naturally occurring, chemically processed or

recombinantly produced. The antigens can be delivered to the cells as polypeptides, proteins
or as nucleic acids using methods known in the art.

An antigen may be delivered in its "natural" form in that no human intervention was
involved in preparing the antigen or inducing it to enter the environment in which it
encounters the dendritic cell. Alternatively or additionally, the antigen may comprise a crude
preparation, for example of the type that is commonly administered in a conventional allergy
shot or in a tumor lysate. The antigen may alternatively be substantially purified, e.g., at least
about 90% pure.

Where the antigen is a peptide, it may be generated, for example, by proteolytic
cleavage of isolated proteins. Any of a variety of cleavage agents may be utilized including,
but not limited to, pepsin, cyanogen bromide, trypsin, chymotrypsin, etc. Alternatively,

peptides may be chemically synthesized, preferably on an automated synthesizer such as is
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NMRNAs are known to those of skill in the art. In a preferred enbodi nent, a
maturation fornmulation in AIMV nediumis added directly to the inmture
DC to gi weoaodamnalsoconcentrati on of TNF-a (10 ng/m), | PEIYUSedBOD3154) m ),
and PGE2 (1 g/m ). The cells can then cultured overnight (approximtely 12
hours or nore) to produce mature dendritic cells. Maturation can
optionally be further increased by exposure of the cells to CD40 Ligand

( CD40L)gy, igéﬁlcg ﬁr t_hé‘ g%i%l_r%&rﬁﬂgaéﬁgxéxpfe%sé&? dh %ddi‘ﬁbn,ri’é&ﬁnl?iﬂérﬁfté‘cmﬁh)és ﬁfé? pgssed

Wi thin't can pressed constitutively or transiently.
Pr ef er aniployddhe creater mucddo deitl teheodired the paptélet ofantsfesc hrditodxphesa thatrBdplide

encodi ng ,CD40L, ,and,, . optiqnal ly with nRNA encodi one or re.antigens of
| nt or editderdrsiibd randitigs. Aliernatielasntigen eacoding Tusiele eiosRaY Be BRrifiet o o

dendri tdefive®hbS: a Mgt logopugM || then be processed and presented by the
mat ure DCs. Exanple$ of antigens include, but are not linmted to, viral
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skill in the art will appreciate that, in comparing two amin’o acid sequences to determine the
extent of their identity, the spacing between stretches (i.e., regions of at least two) of identical

amino acids need not always be precisely preserved. Naturally-occurring and modified
protein or polypeptide antigens can show at least approximately 80% identity, more
alternatively 85%, 90%, 95%, or greater than 99% identity in amino acid sequence for at least
one region of at least 5 amino acids. Often, it may be useful for a much longer region (e.g.,
10, 20, 50, or 100 or more amino acids) of amino acid sequence to show the designated
degree of identity.

In preferred embodiments, the antigen is delivered as a polynucleotide or gene
encoding the antigen, so that expression of the gene results in antigen production either in the
individual being treated (when delivered in vivo) or the cell culture system (when delivered
in vitro). Techniques for generating nucleic acids including an expressible gene or mRNA,
and for introducing such nucleic acids into an expression system in which any protein

encoded by the expressible gene will be produced are known in the art and briefly described
infra. Preferably, the antigen is delivered as an mRNA. RNA or mRNA obtained from a cell
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under desired conditions. Alternatively, antigen encoding nucleic acids my
be purified or derived froma cell, tissue or virus. The antigen can have
a struct uwe 200vai27is8 di stinct from any naturally-occurri RgT/USeNeOW314? | n
certain enbodi ments of the invention, the antigen is a "nodified antigen”
in that the antigen has a structure that is substantially identical to
that of a naturally-occurring antigen but that includes one or nore
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or nore am no aC| am no acid sequence to S how t he desi gnat ed degree

of i derR0°€yntil wsepn édrenﬂéwnexfiﬂmﬁqmdntls celt weciet TiyeHIY KN Ipresentdy pbsma

Gene r asampibeSLRAFER o5 SE0LPRah G Rbr2Rhor i rile EXRREREL AMRE b doa oo

(when dghdiMRagdV RNW /68)oadingli® dealititi€ edllsU BrieslystiedNRINR e redebd itaisetlbed N
vitro). echnl ques for generating nucleic acids including an e]ét)%r eSSI bl e

gene ormrmmg e-sirgadgddss)i RN Ading avgverse ansgHpiase appiopgate feastian bekters aadi on
system b
p?/oduce ar e nomy?lﬁtra%%gédgﬂ&gécn@%ﬁ%ﬁe?# glg‘éscr Iaﬁﬁ%i f\ggm%gr e'fp'(Iar agl y, the

ant i gerbyi BRCRIéhtb ieulsld-sarsnded DiRAAN aRiNAnany P@RNAa@Maangdnmltipwx pricerd. TIR8 WO

2006/ 12i(71%115'[10ty of:lﬂgl%%%g% p?ljﬁ?)& ?ngthe primary PCR reaction is determined by the selection of

specific primers complimentary to target sequences which flank those regions. The product

of the primary PCR reaction is purified using a QIAquick® PCR Purification Kit and then
serves as the template in a second round or nested PCR amplification. In this round of
amplification, the 5° primers(s) contains an overhang with an RNA polymerase binding site
(e.g., a T7 promoter), and the 3’ primer contains an overhang with poly T stretches. The
modifications introduced by the overhanging regions in a nested round of PCR enable
transcription of the PCR product in vitro and successful translation upon delivery into
dendritic cells. Purification of the in vitro transcribed RNA is performed using the Qiagen
RNeasy® Kit, and the RNA is eluted in nuclease-free water. If necessary, ethanol
precipitation is performed to concentrate the RNA. The RNA is re-suspended in nuclease-
free water and passed through a 0.8/0.2 pm polyethersulfone (PES) filter, then dispensed into
0.5 ml safe-lock polypropylene tubes and loaded into DC or cryopreserved at <-150°C for

until thawing prior to transfection.
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(for exanple a cancer cell, pathogen cell or pathogen-infected cell) can be
| oaded directly into dendritic cells. Alternatively, RNA or nRNA can be
anpl i fi edwproavi2tzol oadi ng. In one enbodi ment, total oPCrasg@seAmIfRNA s
anplified by RT-PCR using a prinmer containing a sense pronoter to nake a
CDNA expression construct. RNA transcribed in vitro fromthe expression
construct can then be used to load the cells. Methods for isolating,

anpl i fyi ng, éﬁﬁﬁotﬂéﬁﬂr&eﬁ ?‘@ﬁlﬁwlﬁieﬁﬂ RN o N 6 4@l FrodBNGnDSr RbfRer nucl eic
acids into dendritic cells are known to those of skill in the art. See,

for exaapiee celRCTTHIFNA 39 FEN Arvdn be Baded d1w¢c$1|yonfaldené1p1p¢ ¢adlat orahcapiirsPly 310,

he | noebien oy RGP Pan YO tRaban S arba s ARPRE e taf B  agnent s

t her eofpcgs84M0948d.i M ting exanple, plasma from an HV infected patient can
serve as a source for isolation of HV RNA. In one enbodi nent, a portion of
the plasma is centri fuged, and the supernatant is collected and filtered
usi ng O, angd.stor,ed at - 20C until use in fornulation of the
dendri n%g%’ge?J ”2/ dd'ﬁ?eé)l V RNA present in plasnma is anplified by

RT- PCR and iDendiitié eensrrﬁzﬁsssé lopdddowitli 6ACHT AR dntig@isQiimeatrs déddriticasetls,
quantity of —~anplified HV RNA for |loading into dendritic cells. Briefly,

viral RMtueslepdniis ecdlss graiysiag diEgentjagion érog; W@P@u@ttﬁ’m deadytiqggisusi ng a

rever rs or
o ger EEHE PALRLES Aoy RS ARAAAL s BRE s e B T e PSS
PCR i ntiysatésjsndehs tikandechrdingly] anttgepiloadirgcaRGR peefannedmmpty ygcamictingl ex

i . The . .identi f . li fi ' P ti
"< et drelegitingell HEhat eiErBaT Biolds BuBienrdipy IHhandeeb R AFRAE o ¢ ar get

sequengeRliirifit detks 4B RAGwH %@@of siEﬂPmRﬁ@QM Clhclu@ﬁl LR nBf JikREYtdPCR
reaction is purified using a Q Aquick(r) PCR Purifi catl on Kit and then

ser ves nasleidnsid wansfestion, exospraese vinal Wee’furﬁdnmfop@@@]édlel?@}’ampl iSepéettion. In

BRI Ot By PEAGEE Pl CORL LA o, qusghand, v

cont ai Nat@e mmgemmkhalpqtooﬂméﬂdsmhﬁﬁml Iheo2- mo&llaildCEBSmetEhtl nt r oduced
by the overhang@@g/0 §8q8|\§ in a nested round of PCR enable transcription

of t he PPb¥casios ﬁtth%ccmﬁ@t%%\&@g% fra ingqrprated HyIReNSH OR8 $/BPY i nt o
dendr i tahﬁg%%'xﬁ@n %Jd‘ &h%%ﬂfﬂn déﬁdﬁ%\mén:sg&e %&‘é&&asb&l@o@hlgohé ?Per formed

using t uted 1 n nuc ree water.
| f necessanytigas lmmydie lo@iedc(trmslf@:ltedt)mto shepdemficticreelst dn epnefemed at e the RNA.

The RNA i.s re-s d. in nucle free water and,passed througl
0. 51 0. STHORBTY Lt HERGH el PRdgocet bt cldiottn SRenBRESE Rt oo g ey
saf e- | arkrenR®lyy PEORM SO5:iE WASMRNA. | oaded i nto DC or cryopreserved at

< -150C for ‘until thawing prior to transfection.
Method of transfecting nucleic acids into dendritic cells are known to those of

ordinary skill in the art and include, but are not limited to, passive transfection, lipid-
mediated transfection, cationic lipid-mediated transfection (e.g., DOTAP), cationic peptide
mediated transfection, electroporation. See Nair et al. (1998) Nat Biotechnology 16:364-369;
Van Tendeloo et al. (2001) Blood 98:49-56; Saeboe-Larssen et al. (2002) J Immunol
Methods 259:191-203; Boczkowski et al (2000) Cancer Res 60:1028-1034; Gilboa et al.
Immunol Rev (2004) 199:251-263; U.S. provisional application 60/583,579; and U.S. patent
application 10/177,390, the contents of which are incorporated by reference.

Loading Dendpritic Cell by Peptide Pulsing

Methods for loading dendritic cells with proteins, polypeptides, peptides, cell or tissue
extracts and other types of antigens are known to those of ordinary skill in the art. Ina
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29 WO 2006/ 127150 PCT/ US2006/ 013159 | n another preferred enbodi ment, RNA
or NRNA is extracted fromone or nore cancer cells. The RNA or nRNA can be
| oaded diwecabdeyi2rrsbo dendritic cells, or it can first becTaspdocihiad by
RT-PCR and in vitro transcription using the nethods described in

PCT/ USO4/ 39539. Antigen Loading of Dendritic Cells Dendritic cells may be
| oaded with one or nore antigens as i mmture dendritic cells, nmature

dendri tﬂrefeﬁ%{a :elZlbo&heﬂ'r’ GinRRnAt E%lﬁﬁﬁi@tc'bﬁé 50 dde@ Wit ORI nfork AntiBhKY 1 one

dendritic ce Dendritic cells are capable of ingesting antigens, such
as pr otenbwslimpepif tedayentionysapsides; pblypeptiskes hnd/byeedlt ardissemekitabte atd loaded

Accordi ngly,, anti.gen | oadi ng can be. perfortned sinply by contacting the
dendr i tqnglplérehwnwb%ﬁo?wét%ém ﬁ%’?(ﬁ?jf cqehFBl Yuae@ﬁg%]m'ng the antigen. O her
met hods for |oading dendritic cells are known to those of skill in the
art, including, but not limted to nucleic acid transfection, exosones,

viral v W& DR oD G iRl by M Grurardnf T nank¥ B8Rk Bbhichel | et
al . (ZO%gﬁg%%)JrD?%ib% l\/bc? O%%er 2.][176- 18%; Zﬁaovogg( ezta a%. (1’951968) Nat ur e
4: 594- 6UGng d&hmkiret Cadktail (2001) Trends | nmmunol 22:102-106, and U.S. patent
publ i cation 2005/0158856 the contents of which are incorporated by

re}‘ far ence. Qaeneknodenendof ihgémentity, ibeathoadesdritior it bye hantestete dendritic
cells, or nucleic acids encoding one or . nore antigens may be | gaded
(tr ansft@eniag he; wftarqfﬁ?éﬁa%%hﬁg? %e&sﬁfr._sCellwléume@%lev e@&h%ﬁw%r{?@ﬁ?, the
dendr i téoaic%ﬁiuhggs. 1S {QRAEH 10t Bulite naLICtoAEESe ﬁfaqaﬁhm&%gﬁ@atﬁag BB fd

Prefe y, th I d MRNA.  Met'hod o

anti gens. ra , e nucleic acid is an transfecting
nucl ei cresidiialsnédmiro, wikiablis 4dded tethe somicd flaskbwlome imtnaswe déndridicdelsmypy ski | | i n

the art_and include, . but .are not limted taq, .passi t f | l'ipid-
medi at SATPRACRSEL Pghe et IGePmanh pribRsceds SO RRlfrBECON 1 B porap)
cat i oni poiRBhi 4R MRRE A 8 iHeaNE6ROPC M. to 2dSE tRPitatd AtthSer] Mahe et al .
(1998) Nat Bi ot echnol ogy 16: 364- 369; Van Tendel oo et al. (2001) Bl ood

98: 49- 5eculgtienperioda it ke aregppped 200 the dislpdgnadirslls angedredity the genical tulips:
Boczko | . ; 4: QG . Al | mmunol Rev
(2004) Wilg%t:"%g EQE%%%Q%% 1%%3‘3”[6&5%%%2%%@?%%@ ?%%regﬂ#gﬂg{eg%@lgﬁ% U.S.
pat ent VASphi® at 4:0107/40)/id §.3n390d plabed eoiteeDCS arfmiseil elittanRNAngt it ed by
reference. Loading Dendritic Il by Peptide Pul sing Met hods for | oading
dendr i t$&!s EAPRNG %%Oeanatagilg@,%ﬁaﬁ plheet ﬁbeegemp@ml POBEPT %Ye_ttﬁagg ue
ex t rac t 2?6;}&&&?%&4;@5& alpURRDF2Y 5886V IRREI RICE alf PIMLE, Gnd PRESaI) aLSHVI20YQSKI | |

Immédiately after electroporation, DCs are washed in X-VIVO 15 medium and re-suspended

at 1x10%ml in X-VIVO 15 supplemented with GM-CSF (800U/ml), IL-4 (500U/ml) and

PGE; (1pg/ml), TNF-a (10ng/ml), IL-1f (10ng/ml) and IL-6 (100ng/ml). The immature

dendritic cells are then incubated overnight at 37°C, 5% CO,, =75% humidity to produce

stably mature dendritic cells. Mature dendritic cells are then washed in PBS.

Antigen Loading by Electroporation and Maturation Using CD40L

In one embodiment of the invention, immature dendritic cells are matured using
CD40L and IFN-y. Preferably, immature DCs are transfected with 4 ng CD40L mRNA per
10° and mRNA (2 pg/ 108 cells) encoding one or more antigens by electroporation as
described above, and then are cultured overnight in X-VIVO 15 supplemented with GM-CSF
(800-1000 U/ml), IL-4 (500-1000 U/ml), IFN~y (500-1000U/ml) or TNF-c. (10ng/ml) and
PGE; (1ug/ml) to generate stable mature dendritic cells. Dendritic cells matured by this
process secrete higher levels of IL-12 (a T cell growth factor), and minimal I11.-10, as

compared to dendritic cell matured by the cytokine cocktail process described above.
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30 WD 2006/ 127150 PCT/ US2006/ 013159 preferred enbodi ment, inmmture
dendritic cells are |oaded with one or nore antigens. In one enbodi nent of
t he i nverwoan)é/pemvi des, pol ypeptides and/or cell or ti ETAISROGOEIES ar e

| oaded sinply by incubation with inmature dendritic cells in culture

medi um Antigen Loadi ng by El ectroporation followed by Mturation of

I mmature Dendritic Cells Using a Cytokine Cocktail In one enbodi nent of

the inyg ?fg oad'z pfegtrgﬁwzbﬁ e,emmrmegfzﬁnb@wsted by tapping the

cultu;e ; the ¢ S 1 n suspension are then
I
{ansterre rl%ﬁ?‘f PRl sHP e TR AR Sy b4 S gt o0

coni calin fHeask . InSa8Roh-MiEtibg embedithent ofthe fiviestiomyn thﬁiﬁilrdaﬁdﬁaflﬁﬁiatlhg t he
flask. Detachnent of these cells |iafronuted by addi ng g Pand atlng

the fl ékfiﬁ%relmat@ﬁmcytﬁwoz@ﬂaﬁuf endghis cellspd mpfuiptéon ]HEO%HHA t he
I ncubaty Hﬁd@glf {sod e& gﬁ?ecfillﬁ% KR 1ﬂ'n’?atﬁ1‘3m% %QQ a A8l &in\% A96d o F?‘NIFSOL ffe added

to the coni cell suspension Is t en pelleted, washed
in PBS ngtrdl),rI@Nsw sl:%)ﬁdé'thl), and BG[E]z €H pg/vilh SPlangelly asdt thax dflfurbd overﬁlgﬁm and

ant1 geREpRRutEF deiiqrelta i DA eh cotnsSrderono clsgBorBuaha L1

el ect r opah e%‘%n@&dlﬁg RW& @ncll)I) t@ﬁﬂﬁ%@t‘kﬂ 1O COA2 RN pdOIRF celdI b dat-ef er abl y

at 325v, 20 | medi ately after el ectroporation, are washed in
X- VI VOele@trnpfanatm, dheicalls asuepnelcidr 4 hpuset da/ 19 cells A(Mlmedmns uppl ement ed

L 10 ¢ ooty S -7 iy e e it ikt b 75 ' hen

i ncubatfegmamed forgdinidiktr37da to2%u6¥ee: witholh %ebliﬁg,djrtfb‘mﬁﬂatﬁd ﬁdlfﬁb‘ézmgl abty
mat ur e dendrltlc cells. Mature dendritic cells are then washed |n PBS.

Anti ge e@@a& theg ceNs arp @Eftf‘?rébldrfam@ﬁteéHHh%EWHth%a%IPE‘QUS@m 18%one
enbodi 7 e sin
crio TOScEled 5% JAHSIL o 1§ TRUNSS GEOBGAL el a0
MRNA peotal ﬂlﬁﬁbamﬂ lmRNPO7(®llgpéJO\6alcéY1h]s)areethemﬁnmg1 mraécodlolbm«eeamﬁiﬁl g?dosa by

electro oratlo ri and then are tur vernight in
X- VI VO™BIEYH 0 éﬁ‘@h‘f A ﬁfeﬁﬁf?&%e 0{38)@61“23@ f)%(’fagff_ fthe(g%’*nlooo um),
I FN-y (RGO Yt ihe @hn tHR 'b@ tﬁalv@a%mahm@fﬁﬁjcereﬂ)@g st¥je@/viithout RagifResAt €
stable mature dendritic cells. Dendritic cells matured by this process
secr et eclorghlation.evel s of |L- 12 (a T cell growh factor), and m ni nal

I L-10, as conpared to dendritic cell matured by the cytokine cocktai
process described above.

Flow Cytometry Analysis of DCs to Assess Maturation

In a preferred method, 10° DCs are harvested and re-suspended in chilled PBS/
1%FCS. Phycoerythrin (PE) or FITC conjugated antibodies specific for MHC molecules
(HLA-ABC, HLA-DR), co-stimulatory molecules (CD80, CD86), maturation markers
(CD83) and monocyte markers (CD14) are mixed with 1x10° DCs per well in a 96 well plates
(BD Biosciences) and incubated at 4°C for a minimum of 15 minutes. Isotype matched
antibodies were used as controls. After thorough washing, fluorescence analysis was
performed with a FACScalibur flow cytometer (BD Biosciences) using CellQuest software
(BD Biosciences).

Vaccine Formulation
Methods for formulating dendritic cell vaccines are known to those of skill in the art.

In a preferred embodiment, the mature dendritic cells are washed and resuspended in heat-
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31 WD 2006/ 127150 PCT/ US2006/ 013159 Antigen Loadi ng by El ectroporation of
Mature Dendritic Cells Mature Dendritic cells can be | oaded with antigen by
met hods kwownoge7tshose of skill in the art. |In one nonPCirrastesa®iasbodi ment
of the invention, on the sixth day after initiating differentiation of
nonocytes into i mmature dendritic cells, a maturation fornulation in AIM V
mediumis added directly to the inmature DC to give a final concentration

of TNFy ﬁ%c@&?g gd %ﬂ:{sma)(%rﬁké: %l; a&t?)Po%u %1%%‘%}@% Omn(o%e gl,lzp}c)nce (?iog‘ékhgi are

then culture verni endritic ce are then
har vest1®d celiwink OFted @it mpthmbe diluded h: 1with a efixtuné ofjesat-arachditedplBRida amd
optionally with 4 g
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Wi th (ﬁﬁa%t#]éﬁf&ad 88 fdhivdhtior Q91 WMo ceﬂ)@ 79&1' ih$ oaided @lﬂtalee for

formul ate for nistration to a subject wthout freezing, or fornulated
for fre:ezopngaerwﬁtion Theémdmrglp cthecanghérsbeaadmipistdret wid patieor onflazerd i n heat

[ tivat t 10%. 107

col | o) e Bhyen e ih Rot TR onberia Biprch GoEbrabl) o oty BifbiPtihmer of 1.4
X 107 opdebdr RR8ign¥d B prevén®bént@dhfatiBONplefRA0Y at A tcMgeplile J70XQ50°@. TiRS C for a
m ni mum of 4 hours and transferred to the cryogenic freezer for storage.

The frcfzccmn vmqamthern@ shipped ¢o neh@aai sith &or neéicnirpdminisupiipra@rfenablydyed to a
subj ect. t. hi\n reformul ation I t nal.ysi.s: 0f DCs to
rosbos RAIrPR iiBRIDL UPh b Fog MR RS rp e Bl AR ey B hiyt
re-suspﬁﬂdﬁﬂﬁlrﬂleﬁbﬂolcéﬁmgPBS/ 1 %:CS Phycoerythrin (PE) or FITC conj ugated
anti bodi es specific for MAC nol ecul es, (HLA-ABC,, HLA-DR),. co-sti I atory

mol ecul es ( - sugiphle formplatinns forodinpaistation capdngiage %ﬂr@%lﬁ%wét § kers (CD

14) argy at;fcggso‘i‘ﬁﬁdil&]w? ek A SorRGh aﬂ@(#ﬂlcidéﬁs @uﬁ@tsv‘@c{clterﬁls@ése and e%!h%fs ci ences)

and i nc a mninmmo M nutes. |sotypé mat
ant i bod'emier\ﬂﬁfrknnsletiomsomm with the bidddeof théortendgth mmbmtnmd atquaouswde nce

anal ysi s was rmed with FACScal j bur fl.ow c BD_.Bi.osci ences)
e ny conriaead Seft Mo oL bt en R SRS oL R BFCREDRods 1 br
for mul aigeng, A8 drd, gﬁes&%hvééaﬁﬁhﬁ@o%uﬁru@an@ eyfakines bitPsBuRintsski |1 in the art.
In a preferred enbodi ment he mature dendritic cells are washed and
r esuspended In mrefgered gtgbodlment mature dendritic cells are suspended in heat-inactivated

autologous plasma and 10% dextrose, at a final concentration of 4 x 107 cells/ml. These cells

are then diluted 1:1 with a mixture of heat-inactivated autologous plasma and 20% DMSO to

give a final concentration of 2 x 107 cells/ml in heat inactivated autologous plasma which

contains 5% dextrose and 10% DMSO. The final filled formulation is 1.4 x 107 cells/0.7 ml

in a container suitable for cyropreservation. The vaccine is then frozen and stored at <-150

°C in a dry liquid nitrogen freezer. The vaccine is ready for administration after thawing,

without the need for washing and resuspending.

Methods of administration

The dendritic cell vaccine can be administered by a variety of methods, such as, but
not limited to, injection (e.g., subcutaneous, intradermal, intravenous, intralymphatic,
intraarticular, intramuscular, intraperitoneal), by continuous infusion, sustained release from
implants, etc. DC vaccines have typically been administered at two to four week intervals.
The dendritic cell vaccine can be administered with physiologically acceptable carriers,
buffers, dilutents, adjuvants, immunomodulaters, etc. Preferably, the dendritic cell vaccine is

autologous to the patient it is administered to, or is HLA matched.
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WO 2006/ 127150 PCT/ US2006/ 013159 inactivated plasma (preferably autol ogous
pl asma) and 10% dextrose at a concentration of 4 x 107 cells/m . The cells
can then wedidmuatesd 1:1 with a m xture of heat-inactivared/yscasmsiand 20%
DMSO to give a final concentration of 5% dextrose, 10% DVSO in
heat-inactivated plasma. The target final filled formulation is 1.4 x 107
cells/0.7 M in a container suitable for cyropreservation. The dendritic
cells can t ieLe t : - 85C,
and ot or ed | e g BEIRIPLERERAR Rl bifindic LT MipiniftiEh & £Ruyectls
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For ot SERORPBRHRRleten PR R eLBT bR s s el B e S TRAT 200 aqueous

and non-aqueous sterile suspensions that can |nclude suspendlng agents,
solubilizers, thickening agents, stabilizers, preservatives,

i munod¥ethedsdatdssese iftzwv«rw&egucawf dafigaraheaed Dendrific Sy %@dzeqeszddﬁ’ erdlst |

mat ur e dendr. g %ﬁl sogous pl asma
and 10% dextrfrﬂoesle og§m§1 Iﬁt}ﬁaﬂ%%ﬁ@%ﬁ% %{bdrc}%ﬁ% ﬁp@eqfs Xg& ﬁd?/u%’? These cel s
ar e t hgodlidedbgdhelmathoid 6f the m%hmmcanfbdmmw welt hdwauﬂneﬂho@niugiepl asm

and 20% O to give a final ncentration of 2 x 107 cells/m in heat
i nact i VA¢H ng&%me@émge%r%@ﬁéolfwe& contai ns 5% dextrose and 10% DVBO. The

final filledldofiukalysQnsiay, Lyds 3f zldE%'u séé Dl 148eled tArgBts gbaer suitable

for cyropreservation. The vacCtine 1S then frozen and stored at < -150 Cin
a dry Iqucuﬁd Trdells ogebe <r:qm1®mi "Mone agtive’i compositivesiaill show grdatenliysisioét i on

after tha wW.t ho t need .f or shing,,and_re di.n t hods of
admi ni f%E§ ﬁi%%loaé’ (trjlﬂ e%’ ﬁ(é eitlceggé\}a @%H aﬁé’vﬁrﬁﬁfl%‘?{ggtqg?%% abP/Eéih vari ety
of net hﬁﬂ@ou&l{éﬁ 3shouRs) mayHetuskd 9 év@ﬂmté};erfoﬁh@ﬁ‘del Whré,€.B. et ab l@b@&ﬂ) dneous,
intradermal, intravenous, intral yrrphatl c, intraarti cul ar, intranuscul ar,

i nt r apdpme@iobal3):1389. conti nuous i nf usi on, sust ai ned rel ease from inplants,
etc. DC vac %k
i nterval s. gk Q'? gaste)égéa eMXI\}/@gglPtrlllgq &%%ﬁ%& g% c]ﬁes]: SQE{et
physi ol Dgélsaipoy camaetm@hbmﬁeé ARGrcan be Iamﬁéaemm of cﬁlﬂcubmeﬂtasuwad j Cytakines
i mrunonodul aters, the dendritic_cell ccine is
bt of ogBnbeesarvied By ELalh o ErIbeln sooiys fedemiins mFere el oo FinaRbef
cytokine production. Fujihashi, K. et al. (1993) J. Immunol. Meth. 160:181; Tanquay, S. and
Killion, J.J. (1994) Lymphokine Cytokine Res. 13:259.

In vitro T cell education. The compositions of the invention can be assayed for the

ability to elicit reactive T cell populations from normal donor or patient-derived PBMC. In
this system, elicited T cells can be tested for Iytic activity, cytokine-release, polyclonality,
and cross-reactivity to the antigenic epitope. Parkhurst, M.R. et al. (1996) J. Immunol.
157:2539.

Proliferation Assays. T cells will proliferate in response to reactive compositions.

Proliferation can be monitored quantitatively by measuring, for example, 3H-thymidine
uptake. Caruso, A. et al. (1997) Cytometry 27:71.

Transgenic animal models. Immunogenicity can be assessed in vivo by vaccinating

HLA transgenic mice with the compositions of the invention and determining the nature and

magnitude of the induced immune response. Alternatively, the hu-PBL-SCID mouse model
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33 WD 2006/ 127150 PCT/ US2006/ 013159 The dose of cells (e.g., activated T
cells, or dendritic cells) admnistered to a subject is in an effective
anount , eWbeotd/neisbo achi eve the desired beneficial therapastios/orasponse in
the subject over tinme, or to inhibit growh of cancer cells, or to inhibit
infection. A preferred dose is approximtely 107 cells. Biol ogical
response nodifiers are optionally added for treatnent by the DCs or

act | Vata‘ﬁgwlr&%h%t 19(;115 SR sy5i 1ﬁ>éalﬂm$@’b Taﬁ%/}%' tlra?lsﬁf 6f n@RAd onal ly
adm ni stered w an adj uvant, or cyto ne such g F, 1L-12 or IL-2.
Met hodPRIn "leeamniaﬂmmaylbgeancmateﬁ vt AtheicgmpotitionteshdRanlywed for il@aiung or

or 60 S PER GRS RGO Ty e et o U0t LRENRL dnt POt e
det er mppgdedy. )] }Jfg@mﬂr@tcg@cgqi Qg;,:@go 2upgl uding, but not limted to the

follow ng: 51 re ease |lysis assay. éSI s of peptide-pul sed 51Cr-1| abel ed
targets by ﬁltmsg&m_oislﬁe«ﬁlmndmman@hmt@ enypeadstisystaup ean becwtilized to

e S T qfﬁ@ve%?%%ta%fg@ S R AT T

(e.g. rhpafzgas KB oRerl ROIEYighnbdpRciieltfed Fith 1t nan\MIHE, m&eEulesthual
(1983) | munol . 131:1312. Cytokine-rel ease assay. Anal ysis of the types

and quaﬁ}ﬂ@mli&@ledf) tesy Ho I -rrsticinddigandyifos yelativeda Vi igBnagshicEEBHpnindti i ed
APCs c f ional activity. Cytokines can be neasured by
ELI SA %? EE %ﬁﬁa%g@%;g 1t6glhgg?’erm ne the rate and total anount of cytokine
producti on. MuhitdrAgdTCR Kignat Tainsducli®® Byents. Sevenahimracdibddr sighdDirdBductivanquay,
S. and Killion, 1994) Lynpho e 13: 25 In vitro T
cel | echYERS (b PhiEbeHAgo8] 1e GHODBHe @%@1% h@&a}%asgn%}@é(%ﬂcror t he
abi | i ! Miggfld 8d Bbihr grekesr eﬂfétdrlll\éﬁtaﬁv@%d ReRkkE h@ﬂgslé SORERAUVERE hBPSenOr

patient rive hi s sytem elicited T cells can be tested for
| ytic awticlatadywitls feoklatiee atelitersy combsdtlbmtalaptl‘;@te efedongets thrpeglcTCRi ty to

th ti t Par 157: 2539.
Pr gl ?P ggE??CFn pg%@% e ?8*(&60@} P}M 581“ 5338?8(11%( \)2%8 aSI"H?B?Jr &P ve
conposiNe@nR1:376y.0l i feration can be nonitored quantitatively by measuring,

for exanple, 3H-thynidine uptake. Caruso, A et al. (1997) Cytonetry 27:7
1. Transgenic animal nodels. Imunogenicity can be assessed in vivo by

vacci naﬁeﬁgd%ﬁ;,ﬁotkgtﬁ%saglg%ﬁrg&g’gﬂ&},;;m&&ecglgrrpom tions of the invention and

det er m'ning
Cell isolation or immunoassays for detection of cells during cell purification can be

performed in any of several configurations, e.g., those reviewed in Maggio (ed.) (1980)
Enzyme Immunoassay CRC Press, Boca Raton, Fla.; Tijan (1985) “Practice and Theory of
Enzyme Immunoassays,” Laboratory Techniques in Biochemistry and Molecular Biology,
Elsevier Science Publishers B.V., Amsterdam; Harlow and Lane, supra; Chan (ed.) (1987)
Immunoassay: A Practical Guide Academic Press, Orlando, Fla.; Price and Newman (eds.)
(1991) Principles and Practice of Immunoassays Stockton Press, NY; and Ngo (ed.) (1988)
Non-isotopic Immunoassays Plenum Press, NY.

Cells can be isolated and characterized by flow cytometry methods such a FACS
analysis. A wide variety of flow-cytometry methods are known. For a general overview of
fluorescence activated flow cytometry see, for example, Abbas et al. (1991) Cellular and
Molecular immunology W.B. Saunders Company, particularly chapter 3, and Kuby (1992)
Immunology W.H. Freeman and Company, particularly chapter 6. FACS machines are

available, e.g., from Becton Dickinson.
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magni tude of the induced i nmmune response. Alternatively, the hu-PBL-SCl D
nouse nodel 34 WD 2006/ 127150 PCT/ US2006/ 013159 allows reconstitution of
a human iwowro&/RySbem i n a nouse by adoptive transfer ofcmursane/0PBE? These
animal s may be vaccinated with the conpositions and anal yzed for imune
response as previously nentioned in Shirai, M et al. (1995) J. I mmunol.
154:2733; Msier, D.E et al. (1993) Proc. Natl. Acad. Sci. USA 90: 2443.
Primate m)dqla%elnf% PRI ] bITRICE td palrfsbmﬂ%agan HeRab, vhy &lesibt Hafel %o
utilized to nonito |n Vivo | mrunogenicities of HLA-restricted | igands. It
has beemombeimabint@bdids,tpodiclonah mnt}imdzee,e}srowﬁmr er gtherpokypérs guditic-afiieignd

f t th | | to test
Fh At edbRTEROtPIPYBARIE Tfbive DRyt iowedSey A EhareRee Sebfloni . R e
al. ( 1qg§ﬁun2>blo‘tt'fﬁ§-’ RRbternliéidé zﬂﬂlflyzols BNk ©61 AdiohéiR eI Bihmircddtntitatitesy) Events.

Several intracellular signal transduction events (e.g. phosphoryl ati on)
ar e as swpillatedestiaphorssis cersiharmetigriseriyely tadkn migiechiabasqd upendizeothies@s. The
qual i tat{‘1 g}fand guantitative analysis of these events have been correlated
W th thg’i1 ative abilities of conpositions to activate effector cells

t hrough TCR engagenent. Sal azar E. et al. (2000) Int. J. Cancer 85:829;

| sakov, N. et al. (1995) Med. 181:375). Met hogs for Isolating and
Char act er i zi Fhy TPHoviHg e@éqnpgesgglptqng@ﬁ trillpstrase. rithenfhenodayl thedpveRioaet i on of
cells during cell purification can be perfornmed in any of several
configurations, e.g., those reviewed in Maggio (ed.) (1980) Enzyne

| mmunoassay CRC Press, Boca Raton,EXAMPLES jan (1985) "Practice and Theory
of Enzyne | nmunoassays,"” Laboratory Techni ques in Biochem stry and

Mol ecul ar Bi ol ogy, Elsevier Science Publishers B.V., Ansterdam Harlow and
Lane, supra; Chan (ed.) (1987) Immggﬁ@gy A Practical Guide Academ c
Press, Olando, Fla.; Price and Newran eds(% (1991) Principles and
Practice of | munoas®apérits: GelkPrapareddenm Day-Olddgukepberesis. ) (1988)

Non-i sot opi ¢ | nmunoassays Pl enum Press, NY. Cells can be isolated and
characterized by flow cytonetry net hods such a FACS analysis. A w de

variety of fp&ighemt BloBE MondRideH Tely @BVIOY werk@bllectgefienal hupvardonew wf
fluorescence activated flow cytonetry see, for exanple, Abbas et al, (1991)

Oﬁ' | ul aevisapheresis prad ipasportedbiv BY BBiehid Bivesiiordiendrics aglkmpnuiacping facdity y
t 0
et o 28 Dol TRl B B S BN TP

The day of delivery, the leukapheresis product underwent Ficoll density gradient

centrifugation in 50 ml conical tubes (800 x g) for 20 minutes at room temperature
(approximately 19-22°C) to separate and concentrate the mononuclear cell fraction that
includes the dendritic cell precursors (monocytes). After two washing steps with phosphate
buffered saline (PBS), cell concentration and cell viability were determined. After the third
centrifugation/washing step with PBS, mononuclear cells were resuspended in StemSpan™
H2000 medium (StemCell Technologies, Inc.) and seeded in T150 cm? flasks at 2.0 x 10°
cells per flask. Monocytes were then selected from the mononuclear cell population by
adhesion to the sterile tissue culture plastic flask for 1-2 hours at 37°C, 5% CO,, =75%
humidity. Non-adherent and semi-adherent cells (primarily lymphocytes) were discarded.
The remaining adherent cells, which were predominantly monocytes, were cultured in
StemSpan™ H2000 medium containing GM-CSF (800 U/ml) and IL-4 (500 U/ml). These
cells were incubated for 6 days at 37°C, 5% CO,, =75% humidity to allow the differentiation

of monocytes into immature dendritic cells.
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avai l abl e, e.g., from Becton Di ckinson. 35 WD 2006/ 127150 PCT/ US2006/ 013159
Label i ng agents which can be used to | abel cell antigen include, but are
not | i m two 20@/morsocl onal anti bodi es, pol ycl onal anti bo#cediS2@eoiatNs, or

ot her polyners such as affinity matrices, carbohydrates or |ipids.

Det ecti on proceeds by any known nmet hod, such as inmmunoblotting, western

bl ot analysis, tracking of radioactive or biolum nescent narkers,

capillary el ' e based
cant 1 Lary. SUSgSERRNGE sk thdtloll 0 das il lod £ ock e os

i |1 ust flasles, to rd&ﬂds@e t]hd‘léﬂillst@ellsl 1mst1sptehmom wesnttansferred EXAdREAH Fubekx Awdditrnal
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fraction that " includes the dendritic cell precursors (nonocytes). After

L e Tt ot o
gtn epc\?\,,t%lh P rré)l eggl&? w&} gglgeteﬂl{delresésggn& H g%ﬂf n%éaﬂﬁg_ﬁlwa n/ washi ng

nonuc ear cel Wwere resus 2000

medi umrélﬁbaéd%k telllanbaatniohes]l dstdlidy a&ﬁdmmd@l@bmotypﬁﬂ@@‘kerﬁllb\lvmglfemat 2.0 X
108 cells per flask. Mnocy tei \Qﬁre t hen sel ected from th ucI ear
cel | péﬁ‘iﬁ & eslbmapkers Wetlsespgined Srtemping monagyte lngpge par ?Se(r@ e flask

for 1 EHACHRY atf Epsals loﬁ&%@seﬁuwfqbﬁahua\&ns D1 §Nin Aifen

seni - adher ént cé pr| marl hocytes) were di scardéd. The remai ni ng
adher enpreseatingcelwharkbr (#rA-DR)eaoha mantré dentpiticepl] w,‘rkwﬁCE&Sh | The isamatpre
oL erepeTiL 2000 Il i cont atnl0a, O G ASRAUTL ARG bl (300 U )
al | ow tdyegAliafid 1oBNEYeR 6D 1 R anddIOAMVDRS | Nt o i mmat ur e dendr itic cells. 36
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Immature dendritic cells were washed once with OPTI-MEM® I reduced serum

medium (GIBCO™) with HEPES buffer, L-glutamine, without phenol red. The dendritic

cells were then transfected with amplified tumor RNA by electroporation at a ratio of

approximately 2 ng of RNA per 10° dendritic cells. Electroporation was performed in 4 mm

gap cuvettes containing 600 pL of a cell suspension containing 5 x 107 cells/ml, at a pulse of

500 V for 500 ps. After electroporation, transfected cells were transferred into T150 flasks

(one cuvette per flask) containing StemSpan H2000™ medium (serum free culture medium),

supplemented with IL-4 (500 U/ml) and GM-CSF (800 U/ml). Transfected cells were

incubated at for 2-3 hours at 37°C, 5% CO,, =75% humidity to allow the cells to recover

from electroporation.

The immature electroporated dendritic cells were matured in StemSpan H2000™

medium, supplemented with IL-4 (500 U/ml) and GM-CSF (800 U/ml) and a maturation

cocktail (IL-1 at Sng/ml, IL-6 at 150 ng/ml, TNF-a at 5 ng/ml and PGE, at 1 pg/ml) at 37°C,

5% CO,, =75% humidity for 20-24 hours. All cytokines, as well as PGE,, were reconstituted

or diluted (in the case of PGE;) in PBS with 1% HSA. Prior to the dilution step, PGE; was

reconstituted in ethanol. Mature dendritic cells were then rinsed with PBS prior to adding

cell dissociation buffer (trypsin free) and then washed three times with PBS to remove the
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The immature dendritic cell-rich popul ation was harvested by gently tapping
the flasks to dislodge the cells. Cells in suspension were transferred to
coni cal twbesos/irddnti onal PBS was added to the flasks PoTrS2wé®1318€

remai ning floating cells and residual nedia and added to the cell
suspension in the conical tubes. Detachnent of the remaining adherent cells
was conpl eted by addi ng PBS and i ncubating the flasks at 2-8C for

appr oxi, ieput i I he cel |
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t ubes ticstelp 1ssbondi dgRlsdi on was pel | eted and resuspended in PBS, and a
sanpl e was renoved for cell concentration, cell viability and

i mrmunophenot ypi ng. The following four sets of cell markers were exam ned
by flow cytonetry: m)nocyte IlneageTab]mklers (CD3, CD14, CD19, and CD56),
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el ectroporation satp®+rati o pf 1apprioximatdl y32 g |of 4BNA pes.510pb4dendritic
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of a cell |susperstids+cont ai hi ng05 ¥ 102 cel |l 98n ,| atl.0a pul $& ot 0.15p0 V for
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flasks (one C@M@Mggmﬂ flask) containing StenSpan H2000TM nmedi um (serum
free cultlre mediGBHct suppl en?®t ed wphh 11 -%.71500 P9 )| a?hf QMICSF (800
Um). Transfect®P¥a||s wete 266cubalel at $t 2- 34hburs 449 37219 Fosp €02,

> 75% humidity t@CRPFow ¢ he_gel%lz_s_tg_&échgnﬁf—r—cm-gﬁect opdrat2dal The
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i mmat ure electrofo?Sed den Hr +49-¢ S ware Rt A—StenSpaf—+HP000TM
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medi um syuppl-en HE—4—506 bRt G ES(80p—orH hhi a
mturatlo,mmm,vs\ l l|| 1ol o Eooy [ PSPV T - Yo WP | NE 5 na/ ni

L "U‘Tumor Sourée ,,i,' | Melaiomd’ Rehal Cﬁ efial CC ] Meladoma ’,m o at g
and PCE2 : 37E—oH£97; S hEg ity r—20 gurs. Al

) % viability {Trypan)> L -0 83.0 D77 11860 91.¢ 3

cyt oki nes,—as gty vy CEZ, [ Wejsg) TECORSI THUTpy g @3 Ut U6i8 mige| case of
PGE2) in PBRUNOPHENDTYPE 7107 tQ Uhe diffutrom[Step, 2 \Was

reconst it MGaRa bRsMNARNGL cendVBTUTE dgNATTTi q CelTS Were Then rinsed with PBS
prior to adding veekF di SSo€i agpon [bufiier [(Trwpsi[n firree)| and ther hWashed

three tinmgs w thu@BS+t 0 renpveaihe 11.3 22 53 53 43
%CD14+ 14 0.4 0.9 0.1 0.7 0.6
%CD56+ 1.0 14 2.0 0.9 1.3 0.5
CD3+CD19+CD14+CD56+ 5.9 14.3 6.0 73 8.4 4.0
Gated on large cells
%CD11c* 99.6 98.9 99.4 99.6 994 | 03
%CD80+ 90.8 92.8 92.9 91.8 92.1 1.0
%CD83+ 75.0 50.8 79.2 72.9 69.5 | 12.7
%CD86+ 99 .4 94.2 98.8 99.1 979 | 25
%HLA-DR+ (MHC class IT) 97.5 97.2 98.1 93.9 967 | 1.9

Transfected mature dendritic cells were suspended in autologous plasma at a final
concentration of 2 x 10 cells/ml. The cells were then diluted 1:1 with a mixture of 80%
plasma and 20% DMSO to give a final concentrations of 3 x 10% or 1 x 10 cells/ml in 90%
plasma with 10% DMSO, then frozen in cryovials using controlled-rate freezing, and stored
at <-150°C.
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37 WD 2006/ 127150 PCT/ US2006/ 013159 cell dissociation buffer. Sanples were
collected for cell concentration, viability and i nmunophenotyping. A
conpar i somoabodersommunophenot ypi ng of i mmture and mat ece/Usdeaaiiise c cel | s
is shown in Table 1. Table 1 Donor 39 Donor 40 Donor 41 Donor 42 Average
S.D. Inmmature DCs % viability (T an) 96.0 95.0 96.0 97.0 96.0 0.8 %yield
(PBMC) 6.1 2.31.96.04.12.3 |MJANOPHENOTYPE Gated on small + |arge
cells D3+ 1.2 1.4 0.8 0.9 1.1 0.3 9%D19+ 1.9 11.7 3.5 4.8 5.5 4.3
%CD14+ 1.4 0.3 0.3 0.0 0.5 0.6 9%D56+ 1.0 1.1 0.8 1.0 1.0 0.1
CD3+CD19+CD14+CD56+ 5. 5 14 5 5.4 6Exa@ple24.4 Gated on large cells %Dl1lc+

2.2 . 5 Dendkic 698 Vigosines Prgpt 0w -0 hudoirss Brofiorkein laFes: 00, o

74.9 72.4 42.7 70.2 20. MW&M%M&W&W%@M@@ anoma Renal CC Renal
CC Mel anoma % viability T an) 93.0 83.0 88.0 91.0 88.8 4.3 %yield (PBM)

73.0 72.0 61.0 57.3 65.8 7.9 | MMUNOPHENOTYPE Gated on small + large cells
6 ! S é (2) %%fr:?zcal %engmtl ¢ celpvaccn %%Pelp%red assdescnbed m %xamgleq - Was thawed &PL4+ 1.4

37°C, and kept at 20-25°C or at 2-8°C for 2 hours. Viability was determined immediately
post-thaw and at 30 minute intervals for up to two hours. Viability immediately post-thaw at
37°C was 92%. The results are shown in Table 2, and confirm that the vaccine can be

thawed and stored in 10% DMSO for at least two hours.

Table 2
Viability (%)
20-25°C 2-8°C
Post-thaw time (minutes) | Post-thaw | Post-thaw
30 91 88
60 89 86
90 89 80
120 87 83
Example 3

Isolation of Mononuclear Cells from a Patient and Differentiation of Monocytes into

Immature Dendritic Cells

Peripheral blood mononuclear cells and plasma were collected from a patient or
volunteer by leukapheresis at room temperature at a clinical site. The leukapheresis product
(PBMCs) and serum were shipped overnight in a temperature controlled container maintained
ina temperature range of 6-28°C. The day following leukapheresis, the PBMCs were
purified by Ficoll density gradient centrifugation in 50 ml conical tubes at room temperature
to separate and concentrate the mononuclear cell fraction that includes monocytes (the

dendritic cell precursors) and leukocytes. The mononuclear cells were washed several times
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%CD56+ 1.0 1.4 2.0 0.9 1.3 0.5 CD3+CD19+CD14+CD56+ 5.9 14.3 6.0 7.3 8.4 4.0
Gated on large cells %Dl c+ 99.6 98.9 99.4 99.6 99.4 0.3 % D80+ 90.8 92.8
92.9 91. 8W020d6/12730 %CD83+ 75.0 50.8 79.2 72.9 69.5 12. PCTHSDBBH1899 4 94. 2
98.8 99.1 97.9 2.5 %WILA-DR+ (MHC class I1) 97.5 97.2 98.1 93.9 96.7 1.9
Transfected mature dendritic cells were suspended in autol ogous plasma at a
final concentration of 2 x 107 cells/m . The cells were then diluted 1:1
with aiﬁ%l?sgﬁeﬁ 8L.er8Q3Ga1eaPB), 2d 03I RURR 316 Was Betbinfiabd. CRRGEMET at i ons.
of 3 x1 rﬁxlO? cell's/ In 90% plasm wth 10% DMSO, then frozen in
cryovi dingl eepirifggatontwashingdtepavich PBE embnenuckeaticalsovasel resaspeadediis’dM-38 WO

2006/ 127150 PCT/ US200 3159 e .23 dri ti |1 Vaccines Prepared
f rom D&Y lﬂaﬂ(gﬁﬁ?gfﬁa’é’r |s°nbrfk(§g%fat%ﬁﬁlan‘%g£8f gaﬁ%ogﬁo%cyﬁeg%e{e t%eﬁours Post
Thaw i Rejt¥ BVEQhA n{dneA&ded @8I pbilsticiedy adhasieh BestarileRRfRbuiaredRsks fored in
Exanple 1 was thawed at 37C, and kept at 20-25C or at 2-8C for 2 hours.

Vi abi | iong taskyeo ktetreatd7ied % fiabe 276 & Jumidiy: Nonadhessnd and sepi-adhaigntedlist er val s

for up to two hours. Viability.d di J - e 92% The
resul t S A Ee_né%’g yigﬁnq/ea%flégl r? %%frll g’ﬁ? o] r;l?l %S%ﬁ%? ﬁgﬁatdhgl%}é{a%glf’n‘gﬂ@é% e thawed
and st gr&Rniifanti9%ndAdoRel, averatulhgas in X¥WIVO U5 sultire bhedivin Vomtbinirgt ;00099
20-25C _2-8C_ Post-thaw tinme (m nut es? Post -t haw Post -t haw_30 91 % 60 89
86 90 Wml §M-GShpargt/1 098 U/ml t dhg cells were incubated for 6 days at 37°C, 5% CO,, =

75% humidity to allow differentiation of monocytes into immature dendritic cells.

Following in vitro culture, the immature dendritic cell-rich population was harvested
by tapping the flasks to dislodge the cells. Cells in suspension were transferred to conical
tubes. PBS was added to the flasks to remove the remaining floating cells and residual
medium, and then added to the cell suspension in the same conical tubes. Detachment of
remaining adherent immature dendritic cells was promoted by incubation in PBS at 2-8 °C.
At the end of the incubation period, the flasks were tapped and the contents added to the cell
suspension in the same conical tubes. The total cell suspension was then pelleted and
resuspended in PBS, and a sample was removed to determine the cell concentration.

Immature dendritic cells were washed and resuspended in ViaSpan and transfected
with 2 pg antigen-encoding mRNA per 10° dendritic cells. Electroporation was performed in
4 mm gap cuvettes containing 0.4 ml of the cell suspension (4 x 107 cells/ml) at a pulse of
300V, 100Q and 150 pF. After electroporation, transfected cells were diluted with X-VIVO
15 medium, centrifuged and resuspended in X-VIVO 15 medium (serum free) supplemented
with GM-CSF (800 U/ml), IL-4 (500 U/ml), IL-1f (10 ng/ml), IL-6 (150 ng/ml), TNF-a. (10
ng/ml) and PGE; (1 pg/ml). The cells were incubated at 37°C, 5% CO,, =75% humidity
overnight to mature.

Transfected mature dendritic cells were suspended in heat-inactivated autologous
plasma and 10% dextrose, at a final concentration of 4 x 107 cells/ml. The cells were then
diluted 1:1 with a mixture of 20% DMSO to give a final concentration of 2 x 107 cells/ml in
heat-inactivated autologous plasma which contains 10% DMSO and 5% dextrose, and then

frozen in sterile cryovials at <150 °C.
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| sol ati on of Mononuclear Cells froma Patient and Differentiation of
Monocytes into Immature Dendritic Cells Peripheral blood nononuclear cells
and pl asmsowesci2esbl ected froma patient or vol unteer PpgTIUs2d0aphEsesi s at
roomtenperature at a clinical site. The | eukapheresis product (PBMCs) and
serum were shi pped overnight in a tenperature controlled contai ner

mai ntained in a tenperature range of 6-28C The day foll ow ng

| eukapheresis, the PBMCs were purigkhgdidoy Ficoll density gradient
centrifugation in 50 mM conical tubes at roomtenperature to separate and
concent r aPlysidabambRanvtiohd {fhacaskdrizatierc of BendritigtCells Prepaess! fiom ddgnosstes t he

dendritic cell precursors) and_l cyte oppnonucl ear cells were
washed several tines 39 m@ﬁ%ﬁ#@&%@%}é&%e/mswg i n phosphate
buffered saline (PBS), and the cell concentration was determ ned. After the

final centrifugation/ washi n% step with PBS, nononuclear cells were
r esuspended The dafavin\thisrxdmpls sippodededanqtionalityend deasibibyief predueing RNAog

cells r , o) h I & |1
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hours ahe 3ethod YeddiBed I Whdmple & tThe Mandather ahbwartbatséemdridid hetlendanclsd | s
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2 e
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di f f er ersnsfattied widd RINAnawd/3e san be aryppresdruecewitl hiphi dostthawl dighilifyol | owi ng i n
vitro lture, the i u dendritic cell-rich popul atiqn S rvest ed
by § aparil oo Re Rl ES TemangePEh dceryeisivaly PRkt hullc St

t ransf gbf gd1dcRlap BMFERS that YRR bEBRsYRDr ABERE fbf thbdink]l agkrepati@OVEAL he
remai ni ng floati ng@cel | s and residual nedium and then added to the cell

suspendPRACPR3,t FS6 (R8¢ &P raknd (D9 sivwild sheve highomxpresginniand ke 14dhBoent

i mmat ur ndri 4 | r 3 j i i -8 T, 1At
the en o?&’ta%‘g (Tt]%%a Ogﬂk:l %%&%2?‘?831%%%’31% agg£§%§%9%éd$e §§%%§t§ ﬁréj %no% dent S
added tseanidh delation SoiSHedtst positive ddiis) Somipileddrunt al conseestivethes dfgraducied |
suspensj on was _t hen pell eted and. resuspended in PBS, .and a sanpl e was

r emovedlepdritieedt Yacrmes FemddsMCoahtaingd e shiferepthentiednoitiri tic cells were
washed and resuspended in ViaSpan and transfected wth 2 g

anti gen-encodi ng nRNA per 106 dendritic cells. Electroporation was
performed in 4 nmgap cuvettes contai'fabg30.4 m of the cell suspension (4

107 cell s/ at. a of oV, 100 nd 150 Af t er troppration,
i(r ansf ect ez @d@%)rgssw&(g“%qﬁfwrgﬁceﬁgﬂcg@y} 66615 progluce(f from It)ay O?A R}fonocggzs !

Marker | % positive cells | % positive cells
(Mean) Standard Dev.
HLA-DR 99.08 1.21
CD83 91.46 4.97
CD14 0.87 0.89
CD56 6.45 6.85
CD19 1.57 0.71
CD3 2.33 0.66
CD86 98.87 1.66
CD80 83.73 25.50
CDla 56.15 19.45
CD209 95.73 4.81
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15 nmedium centrifuged and resuspended in X-VIVO 15 medi um (serum free)
suppl enrented with GMWCSF (800 Um), IL-4 (500 UmM), IL-1(3 (10 ng/m),

| L-6 (150woqbedie7150NF-a (10 ng/m) and PGE2 (1 ghnl). TPae/useddcmn1inmey e

i ncubated at 37C, 5% CO2, > 75% hum dity overnight to mature. Transfected
mature dendritic cells were suspended in heat-inactivated autol ogous

pl asma and 10% dextrose, at a final concentration of 4 x 107 cells/m . The
cells were then diluted 1:1 with a m xture of 20% DVMSO to give a final
concentration of 2 x 107 cells/m in heat-inactivated autol ogous pl asnma
whi ch cont aiTiesd dataDeR@gawith 58otienicragsaphs amdt shewn) flerognstratenthet d¢hé NCs
cryovials _at <150 C .4 2006/ 127150,.PCT/ US2006/ 01315 e 4

Physi cArodsad Byt WSWQ& &@Fé‘&‘f P9 SPRHoY ex%étﬁg&ietoi S Iq)gxpgglg%?ﬁ?eeﬂldf rom
anocytrﬁ&ph&egylbﬁhﬁﬁlen%%, Nihg MeldtveR 253 sthiflafiBlddyiafoddiafe GxAORIVE SUBROI LS
the functionality and feasibility of producing RNA transfected dendritic
cel | s frepmdeciility of thpheocessi s product. Dendritic cells were prepared by the
nmet hod described in Exanple 3. The data bel ow shows that dendritic cells
can be reproducibly manufactured at the appropriate yield froma single
day- ol driaghpk&slpe RfdAuEHilityaTle dB@iritiche]lraeibis hgveClideh shérbpgley hediad arml

cl assi cal mature phenotype, %Qh can be efficient|y transf,ect%f?uvw t héﬁNA’
and (3)shewn t%@péch@&lbg@?%@ tqvahityghNAckanstasiad Datars dendyitic pelisudableehot ype
of DCs. i i FACSRRGA LY for
nol eculsggagratﬁtgﬁ{scg?]h@aqﬁ ?ﬁ%ﬁ ‘ g‘ﬂ‘%rﬁ%&%%@@i@t &?ﬁ) cr)%)é%lhe Tl néff1 Ia%é I

pr epar aintigen payldrd R noGRBIIonGDBMAriGD8El]s SThayetacid. CD209 shoul d show hi gh
expression and CD14, CD56, CD19, and CD3 shoul d show | ow expression. Table
3 (below) shows the results (nmean and standard deviation for percent
positive cells) conpiled from 11l consek®lede runs of producing dendritic
cell vaccine R i | I : e 3
Expr essi on ofSS R%]yéﬁ rl}gg%sgl%f\%¥ gl(rilssfo{r ?@D%ié&%l? ﬁ%uecggfa{re%%é%glgl rlcc)]&%mﬁ}-t%ﬁ%%yt es

Mar ker % positive cells % positive cebhs (Mean) Standard Dev. HLA-DR 99. 08
1.21 CD83 91.46 4.97

Consistency MatDC Phenotype Post Thaw Doses
Run CD14 CD83 HLA-DR Viability
1 1.5% 86.6% 99.7% 81%
2 0.7% 95.0% 100.0% N/A
3 2.9% 94.8% 99.9% 93% 22
4 0.3% 89.6% 96.1% 88% 15
5 2.0% 81.2% 97.7% 64% 17
6 0.5% 92.7% 100.0% 88% 34
7 0.1% 85.8% 98.7% 84% 20
8 0.6% 95.2% 99.5% 85% 12
9 0.5% 93.0% 99.8% 83% 18
10 0.3% 96.4% 99.8% 90% 38
11 0.2% 95.6% 98.6% 88% 12
Mean £ SD 0.9% *0.9% | 91.4% % 5.0% 99.0% £ 84% X 8% 17.7£10.8
For 11 Runs 1.2%

Matured RNA-transfected DCs express CCR7 and are migratory. In addition to the mature
DC markers described above, CCR7 expression, which is critical for lymph node migration

of the DCs in vivo, was evaluated. In this study FACS analysis with a CCR7-specific
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CD14 0.87 0.89 CD56 6.45 6.85 CD19 1.57 0.71 CD3 2.33 0.66 CD86 98.87
1.66 CD80 83.73 25.50 CDla 56.15 19.45 (CD209 95.73 4.81 41 WO

2006/ 127180 2p6T232006/ 013159 These data, al ong wit h plrorarsc@wogsiaphs ( not
shown) denonstrate that the DCs produced by the nethods of the invention
conditions exhibit the classical DC phenotype and norphol ogy. Furthernore,
the relatively |l ow standard deviations are indicative of the

repr Od%ﬁﬁ@ddg s et tgeexaﬁﬁﬁ@%wem 1OV A rPERBANVDEs pRAAuVIARILE e fulDRale
dendritic cel mateho s have been thoroughly tested and shown to

r epr od €BVIBlpyogeni@pasigetnygiansBiad, ot ¥, SRkind § 0)aibe easulislanshewe inf€ablleisthetowel | s.
Table 4 shows the outcone of 11 vaccine runs using total anplified tunor
cell Iine RNA as the antigen payl ozld rgd nor mal donor dendritic cells as
the vehicle. Table 4 Sunmary of rel é‘gge test results for DC vaccine product
generated in 11 consi st encRercéntap oCOMRTS Dembitid®dI®C Phenot ype Post Thaw
Doses Run CD14 CD83 HLA-DR Viability 1 1.5%86.6%99.7%81%5 2 0.7%
95.0% 100. 0% NN A 2 3 2-9%94-8% 9?. 9%-93% 122 —3% 89. 6% 96. 1% 88% 15 5
2.0%81.2%97. 7% 64% 17 6 0.5% <)2.gﬁ;})s‘f 0% 88934 |7 0. 1% 85. 8% 98. 7% 84%

0 0 onleE0s 19 gl £49A nos @Y Hboq
Run #4 0.12 44,6
Run #6 0.14 42.42
Run #7 0.65 42.96
Run #8 0.17 26.94
Run #10 0.13 32.76

*9% positive cells

In addition to demonstrating the physical presence of CCR7 on the DCs after
maturation, it was demonstrated that DCs also have migratory capacity using the collagen gel
matrix spontaneous migration assay, which indicates that the expressed CCR7 is also

functional (data not shown).

RNA-transfected DCs provide functional costimulatory support. The experiments described
above show that the manufactured DCs express all of the critical costimulatory markers,
while the experiments below demonstrate that these molecules are functional. To this end, the
ability of the DCs to stimulate interferon gamma (IFN-y) production from PBMCs in an allo
mixed lymphocyte (MLR) assay was determined using thawed DCs manufactured from 3
different donors along with previously frozen PBMCs from each donor. The expectation was
that DCs would not stimulate INF-y production from their HLA-matched autologous PBMCs
but would do so when mixed with non-autologous PBMCs. All pair wise combinations were
tested using ELISPOT (INF-y) as the readout. The data is presented in Figure 2. The result
of this experiment demonstrates that, as anticipated, only mismatched DC/PBMC
combinations elicit INF-y production, a property which requires expression of functional

MHC and costimulatory molecules.

Matured DCs have added functionality. In this experiment, the cytokine cocktail used to
mature the DCs post-transfection and pre-freeze contains TNF-a,, IL-1pB, IL-6, and PGE,. To
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10 0. 3% 96. 4% 99. 8% 90% 38 11 0.2% 95. 6% 98. 6% 88% 12 Mean SD 0.9%0. 9%
91. 49%%. 0% 99. 0% 84%8% 17. 710. 8 For 11 Runs 1.2% Matured RNA-transfected DCs
express GEARo@nd7E#0e m gratory. In addition to the natureT/USDowmIiey S
descri bed above, CCR7 expression, which is critical for |ynph node
mgration of the DCs in vivo, was evaluated. In this study FACS anal ysis
wth a CCR7-specific 42 WO 2006/ 127150 PCT/ US2006/ 013159 anti body was
used t%ﬁf&ﬁm{ﬁ@tﬁabﬁl\éﬁﬂe% %f@s%ﬁ&%?r%@%e@i?ﬁné%ﬁ&%@@@hé@dm& drigsb uhéd - scal e
GWP process (consistency runs 3, . Thé results are shown
in Tab Ip@pﬁlabelhsn(\ﬁonil' thiolsems dPeery Emtmgéat@ﬂ" Hmkl@mn@ﬁuctmn ﬁ@al aolopeis T sot ype
coptr antl 0,37* 41, 9. H6 0. 14
42 42 Cﬁﬁ% Boffh BOQ}% g@ %er%ga@fic}ed% %?N] = Ttg %}ép%el ositive
cel I's hie@eittnhite Fu-SROERShERIyOTL R8Pt slb smsgm@u@ésmmwb he DCs

after maturation, it was dermnstrat ed t hat al so have mgratory
capaci tthe mﬁlﬁﬂgoﬁth@Ebbﬂﬂféf@émﬁlgG@B (* snpty'well spofitngtien 0EinpgfBMIGOn Nessay, whi ch

R ¢ 1 areten it R TRE E ey rhfmRrEe Do R IS s RO e
exper i Irg?eélﬁc%%ﬁﬁ i redils M9 ¥bsetRAVHbRaVer! Sy MRNHARES DCS dolddalsexat®$s-2al | of

the critical costinmulatory markers, while the experiments bel ow
denonstaredustion font thespecells] Hed lindictipristaonsidersn 40 be awinparentbeeause(d) ability

an al d-oel 22 RSHBA St b R AP B 1, BB OBy o '

manuf agirédRoh 691N13-y aflil T 2reptecdMPbeenahows tivtdielite Q\thusﬂek(seﬁ gredlity’BMCs
from each donor. The expectation was
risk in HIV patients and 1n a recent study, lack of secretion of INF-y or IL-2 has resulted in

impaired T cell function and an inability to maintain central memory responses. For
simplicity, the negative controls were not graphed. The average number of spots observed
from the PBMC alone (i.e., no DCs) was 9.7 (INF-y) and 1.3 (IL-2). This experiment was
repeated with vaccines made from the PBMCs of 3 independent donors and the results were
qualitatively identical. Accordingly, the mature DCs have added and superior functionality

compared to the immature DCs.

Post-thaw RNA-transfected DCs are stable. While clinical protocols may specify immediate
injection of the dendritic cell vaccine upon thawing, unforeseen circumstances could arise
that might delay administration. To demonstrate that the DCs would remain viable and
functional if thawed but not immediately injected, the following experiment was performed.
Two vials each of 2 dendritic cell preparations corresponding to 2 different healthy donors
were thawed. One vial from each donor was immediately tested in an allo MLR assay while
the second vial from each preparation was allowed remain at room temperature for 40
minutes before being assayed by the same method. The PBMCs used in this experiment
included autologous cells from each donor as well as a third sample of PBMCs from a donor
unrelated to either. The readout for this assay was ELISPOT (INF-Y). The result of this
experiment is shown in Figure 4 and indicates that there is no appreciable difference in
function between the DCs assayed immediately upon thawing and those that remained at

room temperature for 40 minutes. In addition to this functional assay, cell viability post-thaw

44



that DCs would not stinulate INF-y production fromtheir HLA-nmatched

aut ol ogous PBMCs but would do so when m xed w th non-autol ogous PBMCs. All
pai r w sewoaniw/natsoons were tested using ELI SPOT (| NF- yrTas2a0m131680dout .
The data is presented in Figure 2. The result of this experinent
denonstrates that, as anticipated, only m smatched DC/ PBMC conbi nati ons
elicit INF-y production, a property which requires expression of functional

MHC and,§a6 ?ﬂiﬁ%&%@%&&-ﬂé@bi&%ﬁﬁdy&@%ﬂ%ﬁﬁ WSddiaundfRdadnielieanalvidry. | n

this experinment, the cytokine cocktail used to mature the DCs

post - t ohtagfeddtatenotshdwp).e- f reeze contains TNF-a, IL-1 (3, IL-6, and PGE2.
To 43 WD 2006/ 127150 PCT/ US2006/ 013159 denonstrate that matured DCs are
superior to the immture DCs, the ability of these two populations (from

the samp.8enRiw dbé& ik bt ajc%isﬁ@i&y tTRkis§iBs phete£DTHIndtoTs adiepdedgous T
cells. Both gopul ations of were transfected with RNA encoding Flu

mat ri x affeged by thefteezerdhay processi thafactiomlily opP&isirefisedesing postthaydyas
t ol i o |
ot o oA R e L] 5B B VB P o S5 bl ik S, anal yes

bet weeRpédifi@iedpehsa fidni@itologold@EBMCE &la fahétidnNE-d¢cqeadnigBlu aRNA om Fl u-

specific menory T cells was observed. However, only the mature DCs coul d
al so elcpegentrpiiarpuseg fordiansiestion. (e assrageadont was ELISEOT diFcY)i Besults akonsi der ed

to be [ by (1) |L- refi i utocri ne
ant i ge%ﬂ%‘!ﬁ%é} 1g§?§§8%%@ﬁ1é&1)§#5%qg?legﬁj?ezz%-ﬂfagﬁﬁ I%ﬁgstcs)élgg{“? gﬁ%‘%fo Hﬁ -y and
IL-2 h&sndti@ﬁﬂﬁyg}?tm:el}!@s Bhbisrastay. g@bdsrletamk m?ﬁﬁtmfﬂmmﬁm?(Mpgmhsmixedi sk in
H V patients and in_a recent study, |ack of secretjion of INE-y _or I|]-2 has
resul t &8tq monitepirnsiegtion Plengigh cR 4t emRles Wersithavweg attsr gﬁﬂéﬁ&?ﬂi Ent ral
menory spespanses. For  sinplicity, the negative controls were not graphed.
The average nunber of spots observed fromthe PBMC al one (i.e., no DCs)
was 9.7 (INF-y) and 1.3 (IL-2). This experinment was repeated with vaccines

made from the PBMCs of 3, i ndependen onor s the.results were
Toa t Pt ST et ledpgararamp O ek m i ATt Rt MettSel g
super i QyhekiéR GlahBeH ontof DCORWRRLENA Qeddd €o {HIPREpHE SxF68sion s Yhe fiRAVA-
RNA-transfected DCs are stable. While clinical protocols may specify

i mredi gneoded pretein; Bor meparpéordeflaes. REMEe (qithgreshins fingem abidigdy unf or eseen
L TBEREFATHLS, L0 e Bl AL b T et
i mredi dlagk Yollowyieg b @chout irubatidndnivitgh. exire wasiEing, adhsrepiecello meeclcultufewbfori al s
gg:’:\gr gfsixzdegg Tr? gil-\tflf\(/:O Cl%lnlw 11£ne1%%pr>g[erlngr?tgd Sﬁ?trhrrggorr)nobqgelm? a;[n?llo%yt%l/r}cl;c%p I‘étge_heal thy

colony stimulating factor (rGM-CSF) and interleukin-4 (rIL-4) to generate immature DCs

(iDCs). iDCs were then electroporated (300V, 150uF, 100€2) with RNA encoding viral or

control proteins and induced to mature for 24 hours in X-VIVO 15 medium supplemented

with IL-1pB, IL-4, IL-6, GM-CSF, TNF-o. and prostaglandin E, (PGEy). To test the expression

of protein following transfection, DCs were electroporated with RNA encoding the Green

Fluorescent Protein (GFP) and expression was measured by flow cytometry. As shown in

Figure 6, a large fraction of mature DCs produced from day-old monocytes expresses high

levels of GFP up to four days after transfection, confirming that this method is efficient at

promoting long-term protein expression in DCs.

Next, the ability of autologous DCs transfected by electroporation with mRNA
encoding the CMV pp65 protein to induce CD4 and CD8 T cell responses in PBMCs from
CMV-infected individuals was determined. CMV-infected subjects were identified by

stimulating PBMCs from several blood donors with well-defined immunodominant peptides
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were thawed. One vial fromeach donor was imedi ately tested in an allo MR
assay while the second vial fromeach preparation was all owed remain at
room t enpeoavewr7fsor 40 m nutes before being assayed bycrhis2@anesiset hod.
The PBMCs used in this experinent included autologous cells from each
donor as well as a third sanple of PBMCs froma donor wunrelated to either.
The readout for this assay was ELI SPOT (INF-y). The result of this

exper i Mixfled ﬁoﬁlh %G%brgteﬂpﬁrﬁl Iﬂea’%ﬁﬂn%fcsﬁj lbARNepsdehfion b §efl ds8ell0 appr eci abl e

difference in et ween assayed i mmedi ately upon t haw ng
and t hgsdifefatibn lnelmhni}é]m aid CD&drneﬂle.rIpéwahJatsenMnch@@asmwﬁw-spemﬁadﬁ| tion to

PCT) USEOHErDamEs S afttedits bEeesrpeL o ERER iy TP URSeN: 1 TSREREL R Yas

det er mvp&gsélggedfjﬁ%ﬂﬂg@lsmgpegul ts were obtained (data not shown).
Freeze-thaw does not affect DC function. To assess whether DC function is

adversely dDEetomdhérg individhale sees piepaved apdessgbed dhove.dMeturoREsi ty of DCs

pre-freeze Functional i.t S sed by the
Bbi 1 tyRFe &ﬁﬁ BRI S dEE e R e Wi PR RERS S o

aut ol oq y§§g|_r@11febm{bhb Xith Qlit MG RBIMIGs &ilall /106RPi0. sGREGifdlatioAL2sed
for transfectlon he assay readout was ELISPOT (INF-'y). Results are

shown iand IIFRth%:CE'ﬂb@ (Biguen® andgiroliferation Fignres) ofdevd-seailicrbt esd CREs no

P RGO g5 e SR ey Hon e AR BRREY BBR e eo

Post tfb@wc hﬁi%caaeﬁl Md@ilzeéx&sﬁbﬁﬁ af RA 8 pfdteraidn BOODS T &YIBL €i N
expression after el ectroporation of th MRNA. As a first step, we

assess dibm WV Hefected anjeess tHlovevst, tDiSpratped) imduiies indoel CB4tﬂ1@elbac@p@tnon

Cor 1 hore PPty PR evs) SEEREF e Sy R B BTGB R R ELR T ol unt cer

wer e enpigies7 had 8/TeRecydRE) by adherence to plastic flask foI | owi ng a
2-hour incubation in vitro. After washing, adherent cells were cultured for

six days in X-VIVO 15 medi um suppl enented wi th reconbi nant

granul ocyt e/ macr ophage- col ony sti gyl agittpieng factor (rGw CSF) and
interleukin-4 (rlL-4) to generate immature DCs (iDCs). iDCs were then

el ect r opCompadsopnIA GD{ffelibﬁﬂﬁon]dfmoc\WeB nt&RNEnénidoGeitgUsing 200 &Fml ooh@0ol
proteins and i nduced to mature for t}%\{s in X-VIVO 15 medi um
supplenented wth IL-1(3, IL-4, /énl CSF, TNF-a and prostagl andin E2
(PGE2). To test the expression of protein follow ng transfection, DCs were

el ectroporated with RNA encodi ng the G een
PBMC's from day-old leukapheresis maintained at a temperature of 6-28°C were

washed and seeded @ ~2x10%/ flask in AIM-V media for a 2 hour adherence sfep. After 2
hours, non-adherent cells were removed, and adherent cells were washed and resusupended in
X-VIVO 15 supplemented with 1000 U/ml GM-CSF and either 500 U/ml or 1000 U/ml IL-4;
incubated @ 37°C for 6 days. In addition, for culture in X-VIVO 15 supplemented with 1000
U/ml GM-CSF and 500 U/ml IL-4, the effect of changing the medium on day 3 was
compared to culture for 6 days without a change in medium. Specifically, on day 3, media
was removed along with cells in suspension; the flask was gently washed with X-VIVO
media to harvest loosely adherent cells; and the media and wash were centrifuged @ 1300
rpm for 8 minutes to pellet cells. The cells were resuspended in fresh X-VIVO 15 medium
supplemented with 1000 U/ml GM-CSF and 500 U/ml IL-4; the media and cells added back
into flasks still containing the adherent cells; and the flasks were incubated @ 37°C for a
further three days.
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Fl uorescent Protein (GFP) and expression was neasured by flow cytonetry. As
shown in Figure 6, a large fraction of mature DCs produced from day-old
nonocyt eswexpser3ese hi gh |evels of GFP up to four daysPafrtuseooksnasiss ecti on,
confirmng that this method is efficient at pronoting |ong-term protein
expression in DCs. Next, the ability of autologous DCs transfected by

el ectroporation with nRNA encoding the CW pp65 protein to i nduce CD4 and
CD8 T cell r n S

det er m ned. -1 nf ectgaéesubj gg{vgaﬁ&g%éléﬁf?gﬁ%ﬁ ?hygﬁt?#u‘lﬁgfty?ng PBMCs

f r om sdnaasfatted with@ ;@GBPsnM\INpenéD?ceﬂeﬂm@@IGﬁﬁmi&Ndmﬁam eyt i des 45 WO

[ L- 21 | FRSgoReded Koy [nand seeded oy 150l bR vil! Rlof B coe 70

cells. ah&@wmlﬁﬁim'aﬁdmt&m R dytoken Ik BRFTNFLC 10ng/68] IL-1BS PORHES were

detected and who agreed to undergo | eukapheresis after i nf ormed consent
ver e sdlLdrt 800 agimlf REEhetugmldiTbe DOxowerkingnbated ouernight @ 304l S%nePe- pr epar ed

as des d _.above. ect ¢W pp65
o ot o A TRHS RdHAPE g pRmehhERE £l 68, gD AR 2V, DF)
with ambafs?@@sﬁan?%zdﬁ@n ghat@relDEOFicake 00). Aftesfield (VR bhdMability @6 VJrfdr | FN-y
secretion (Figure 7) and prollferatlon (Figure 8) of CW-specjfic CD4 and

CD8 T caeh fultufpeondsingunedigiely| nost Eapstasten 9nd PE4 horerest pBYELOA 1%i th ow
pp65 R Yoi nduced high IFN-y and |IL-2 expression as well as
prol i fgﬁo ;ﬁgAn?g fe%% cells from CW-infected subjects. However, this
protocol induces mnimal CD4 T cell activation, as shown by the |ow | evel
of cytokine secretion and proliferatigr)[n grﬁected in C4 T cells (Figures 7
and 8, | ower panels). Exanple 5 Conpa bl Pt Differentiation of Monocyt es
into Dendritic Cells Using 500 U nl 160 ¢8R0m-%/ M 1L-4 PBMC's from day-old
| eukapheresis maintained at a tenperature of 6-28C were washed and seeded
@ 2x108/ flask in AIMV nedia for a 2 hour adherence step. After 2 hours,
non- adher ent [CETTS Weree Fengved, and adnernent gellT§ were wWashed and
resusupended {in X-V| VO [15 S | enpnted wi 1909 GW|CSF di t her
500 U'm or 1000 U m KFL ?{" D BSlbht ed @Jg’ %6 dgbg. Il Zd in’gicn, f or
culture in X-|MW¥@elt5| supplerfenfed WPERAD( OReCU/rﬁ/ CVERgR anies 00V UM | L- 4,
the effect of CM@gi ng the redi um pryodiash 3 was post Tn

F1 3.76x10" | 21 | 97 | 5x10° [ 2.08x10° | 42 | 81 | 1.03x10°| 21 |84
F2 3.88x10" | 22 | 94 | 5x10° | 2.41x10°| 48 | 84 | 8.80x10° | 18 |91
F3 444x10" | 25 | 96 | 5x10° | 2.06x10°| 41 | 83 | 8.10x10°| 16 |84

pooled 2x10" | 1.04x10° | 52 | 80 | 7.40x10°| 37 |94
pooled 2x10” | 1.11x10" | 56 | 93 | 7.50x10° | 38 |93
Table 6B
500 U/ml IL-4
% % | DC per % % DC % %
DCyield | Rec \4 Tn DC@Ohr{ Rec | V @24hr Rec |V
day 6 post Tn post Tn

F1 | 416x10" | 23 [ 97 | 5x10° [281x10°| 56 | 77 [ 1.19x10° | 24 |87
F2 | 423x10" | 24 | 97 | 5x10° | 2.43x10°| 49 | 84 |1.32x10°| 26 |85
F3 | 3.87x10" | 22 | 96 | 5x10° | 3.26x10°| 65 | 84 | 1.52x10°| 30 |89
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conpared to culture for 6 days without a change in nedium Specifically, on
day 3, nedia was renoved along with cells in suspension; the flask was
gently wasbedoon2tisoX- VI VO nedia to harvest |oosely adhecents2aelolzss and t he
medi a and wash were centrifuged @1300 rpmfor 8 mnutes to pellet cells.
The cells were resuspended in fresh X-VIVO 15 nmedi um supplenmented with
1000 UmM GV CSF and 500 Um 1L-4; the nedia and cells added back into
flasks still containing the adherent %B%%C and the flasks were incubated @
37C for a further three days. 46 WO /127150 PCT/ US2006/ 013159 Al

fl asks were harvested indi 50@Uahl IL-#pchanige madinporatday3 Day 6 DCs were
transfected with 2 g GFP nRNA per 106 cells (20 g GFP nRNA per 5x106

cells), resuspended in X-VIVO 15 and seeded at 1x106/ m ; supplenented with
800 UmM GWCSF and 500 Ul 1L-4 and majured|w th cytokilne cdcktail (TNFa
- 1Ong/m ;s [L-1 (3| hOngen|ipc hdr- 6 - 100[{ng{ M ;o PCE2pc | |l &g/ Mlg). | The DC s
wer e i ncubat ed overjni_ght gr;?C 5% . Phenotypi hg was uynder tlaken on

i mmat ure DC| LYty Ree (| Mmat ule E@C@%‘DleR?% afd| 2@2*Hoyr eDdst
transfectim (damsure DC;| Figure 10 poéfkre yield|(% Ra:m)st"aﬂd viagility (%V)

for H L eeRe-H-pr+H & post 1S frang—gts524 hour
post t aﬁ%f( c2t | o |s %s 0\% i?\xl@ IE?)@EJC Bq‘ )rb‘g ?’6)31 00 m é12L-4 Re %
DC per | %% D282’ |DT6yi |ePd |c5x10Tn| 287 xadh| Réc |\p9 @rﬁxmec V8 da#p ¢ post Tn

post Tm E3d B268%i® [211197 8x13052098 Xx1H)x1%2 843108 k1Q7210°94 21F &3 §8x107 22
94 5x106—2.41 x106148 84.8.80 x105.18.91 13 4144xhg' 25 dg 5xigs 2. 06 x106

41 83 8.10 x105 16 84 pool ed 2 x10 1.04 x10 52 80 7.40 x10 37 94 pool ed 2
x10" 1.11 x10' 56 93 7.50 x106 38 %@%e 6B 500 UmM IL-4 % % DC per % %
DC %% DC yield Rec V Tn DC @bnr 4hr Rec V

Enrichment of Monocytes by Elutriation and Differentiation into Immature and Mature DCs

Elutriation, also known as counter-flow centrifugation, was performed on the Elutra™
Cell Separation System (Gambro BCT, Lakewood, CO) as an automated method to isolate
monocytes from a day old leukapheresis, which had been shipped to the manufacturing
facility from a collection site by overnight delivery in a temperature controlled (6-28°C)
container. Elutriation buffer was prepared by adding 1000mL of 5% Human Albumin Serum
(HSA, Baxter Healthcare, Westlake, CA) to a 4L bag of Hank’s Balanced Salts Solution
(HBSS, Cambrex Bio Science, Walkersville, MD). This elutriation buffer was added to the
day old pheresis product in a volume equal to that of the pheresis. The Elutra™ Cell
Separation System (Gambro BCT, Lakewood, CO) was primed with elutriation buffer and the
pheresis product was loaded. After the elutriation procedure was performed, monocytes were
collected from the rotor off fraction. The monocytes were stored frozen.

Frozen elutriated monocytes were thawed, and then differentiated at 1 million
cells/mL in X-VIVO 15 (Cambrex Bioscience, Walkersville, MD) with 800 U/mL GM-CSF
(Berlex Laboratories, Richmond, CA) and 500 U/mL IL-4 (R&D Systems, Minneapolis, MN)
in flasks for 5 days to produce immature dendritic cells (iDC). The iDC were harvested, and
antigen loaded with amplified RCC tumor RNA using electroporation. Cells were cultured
with 800 U/ml GM-CSF, 500 U/ml IL-4 and maturation cytokines (TNF-a, IL-1B, IL-6, and
PGE,) and harvested after 24 hours of culture. Cell count and viability for the mature
dendritic cells (mDC) were determined using Trypan blue exclusion by the ViCell (Beckman
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day 6 post Tn post Tn F1 4.16x10 23 97 5710 2.81 x10 56 77 1.19 x10 24 87
F2 4.23x10" 24 97 5x106 2.43 x106 49 84 1.32 x106 26 85 F3 3.87x10' 22 96
5x106 3. 280x0@612665084 1. 52 x106 30 89 47 WD 2006/ 12715@CPTBL0500518¢ 013159
Table 6C 500 UmM 1L-4, change nediumon day 3 % % DC per % % DC % % DC
yield Rec V Tn DC @hr Rec V @4hr Rec V day 6 post Tn post Tn F1 2.81 x10
16 94 5x10 1.79 x10 36 62 9.6 x10 19 82 F2 2.82 x107 16 93 5x106 2.37 x106
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( Ber | exrbabof @31 QBB gatfRnC r"ﬂ‘lﬁrlgukagﬁéreﬁg dolaBid wistdivilibd thid R@@eqﬁéﬁf)ﬁfﬁs One

M nneapol’ s, In"flasks for days to produce immture dendritic cells
(i DO). pﬁrtewamomsed ramedintadyl to ganeratgritfiege’nmonaeides whilp therpedond @drtRGS t unor

RNA us'sfr:]oqet? Ias (*2t0r Oaﬁlﬁfu‘o% in ge 56 rc?on?c% ttuqoesd[o generate cells from a “day old

pheresis”. The tubes were placed in a plastic container within a box that was stored tilted on
a rocking platform between 16-20°C for 24 hours. Following the incubation period, the
PBMCs were separated using Ficoll density gradient.

A mononuclear cell fraction that includes the dendritic cell precursors (monocytes)
was separated from both fresh and day old pheresis using a Ficoll density gradient. The
Leukapheresis was layered onto Ficoll in 50 mL conical tubes and tubes were centrifuged
(800Xg) for 20 minutes at room temperature. Cells were washed four times with phosphate
buffered saline (PBS), and counted to determine cell concentration and cell viability. To
obtain a highly purified monocyte population, the mononuclear fraction was further purified
using CD14 microbeads (Miltenyi). 1x10° cells were resuspended in 8 mL of buffer
containing PBS, 0.5% BSA, and 2 mM EDTA (Miltenyi buffer). 2 mL of CD14 microbeads
were added to each 50 mL tube containing the 1x10° cells and incubated at 4°C for 15
minutes. The cells were washed in 100 mL of the same buffer, centrifuged at 300Xg and
resuspended in 20 mL of Miltenyi buffer. The cell suspension was applied to four LS
columns situated under magnetic field (Miltenyi Quadromax ™). Following application of
the cells using gravity flow, the columns were washed three times with 3 mL of Miltenyi
buffer. The monocytes were eluted twice in the absence of a magnetic field with 5 mL of

Miltenyi buffer and centrifuged at 300Xg for 10 minutes. Purity of both the eluate and flow
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with 800 Um GMCSF, 500 Um IL-4 and maturation cytokines (TNF-a, IL-1
f3, IL-6, and PCGE2) and harvested after 24 hours of culture. Cell count
and vi abiwotodarisohe mature dendritic cells (nDC) wer eCuaisesoFionado usi ng
Trypan bl ue exclusion by the ViCell (Beckman 48 WD 2006/ 127150

PCT/ US2006/ 013159 Coulter Inc., Fullerton, CA). The resulting nDC were
phenotyped. The cells cultured in flasks were 99% CD83+ and 0. 2% CD14+.
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cont 1 Ui TEEYGTT @%&%mm ST A0 6D X IPBRGOTRITEROTAE cel |
suspen t fmel d
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markers of migration (CD38 and CCR7) and markers for mature dendritic cells (CD83 and
CDS6).
20 million TIP-DCs were resuspended in 600 pl of ViaSpan™ and electroporated

with CD40L RNA at a ratio of 4 pg of RNA per one million dendritic cells. Electroporation

was performed in 4 mm gap cuvettes, at a pulse of 300V for 300 ps. After electroporation,
cells were transferred into T75 flasks (one cuvette per flask) containing X-VIVO medium
(serum free culture medium), supplemented with IL-4 and GM-CSF. Transfected cells were
incubated at for 4 hours at 37°C, 5% CO,, =75% humidity to allow the cells to recover from
electroporation. After this cells were further matured and termed “PME-CD40L DCs”. RNA
was isolated from a portion of the PME-CD40L DCs generated.

PME-CD40L DCs were frozen in 90% autologous plasma with 10% DMSO, in
cryovials using controlled-rate freezing, and stored at <-85°C. A frozen dendritic cell
vaccine prepared as described above was thawed at 37°C, and kept at 20-25°C for 30 minutes.
Viability was determined immediately post-thaw and at 10 minute intervals up to 30 minutes.

Post Thaw PME-CD40L DCs were analyzed by flow cytometry using antibodies specific for
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the cells using gravity flow, the colums were washed three tinmes with 3 nL
of MItenyi buffer. The nonocytes were eluted twice in the absence of a
magnet i ¢ Woebe/m27tsh 5 ni of MIltenyi buffer and centri Pogas2ek/0806%Xg f or
10 minutes. Purity of both the eluate and flow 49 WO 2006/ 127150
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el ectroporation. After this cells were further matured and terned
"PME- CD40L DCs". RNA was i sol diabde 7 Monaytedhummarpf t he PME- CD40L
generat ed. Donor | Monocytes | Fraction | % Large | % Small | % CD14"
cells cells

1 Fresh Fluate 97-98 <1-1.5 99

1 Day old Eluate 88-89 0.8-1.5 99

2 Fresh Fluate 98-99 0.9-14 99

2 Day old Eluate 94-98 1-2 98

3 Fresh Fluate 97-98 <1 99

3 Day old Eluate 89-90 <1 97

TIP-DCs

Monocytes were very pure initially (90%), and the purity was further improved during
the differentiation process as the percentage of large cells in the TIP-DCs from all three
donors was 98-99% and, thus, the percentage of small cells was less than 2% (data not

shown). Analysis of the phenotype of TIP-DCs with flow cytometry revealed there was a
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VE- CDA0OL DCs were frozen in 90% aut ol ogous plasma wth 10% DVSO, in
cryovials using controlled-rate freezing, and stored at < -85C. A frozen
dendri ti cwoebdé/12vm0ci ne prepared as descri bed above waspchaseaeat313¥C, and
kept at 20-25C for 30 minutes. Viability was determ ned i mredi ately
post-thaw and at 10 mnute intervals up to 30 mnutes. Post Thaw PME- CD40L
DCs were anal yzed by flow cytonetry using anti bodies specific for 50 WO
2006/ 1giH ?&E’%ﬁ’%&?@@&%ﬁ&ﬁ@m@%&@&wﬂeﬂp DRIGRnEAIOHSm (FEh bl dogeari i ©
cell ers and , an resenting cell
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popul ati on contam nation present in the eluate is conposed primarily of T
cells as evident fromhigh CD3 expression and |ower CD19, 16 or 56 markers
expression (data not shown). There were no visible differences in
expression of CD83, CD86, CDL1CTadnié8 IrTPIDC shdmidrymarkers in the eluate
fraction between fresh and day old | eukapheresis. Table 7 Minocyte Sunmmary
Donor Mbnocytes Frachomwor 4o Lhelgmpliefﬁml UWCODB3+ gel | % €BI8S 1| Fresh

El uate 97-98 <1-1+5-99—1'Bay—-+si h" tat-e—88-896-8-1-599—2Fresh El uate
98-99 0.9-1.4 99 |2 Day olld El u§¥eé 94-98 1-2 3 |Fresh Bl uat e| 97-98 <1 99
3 Day old Eluate 89-90 <1[97  DR-J&S Mnocytgs werle veryipure |nitially
(90%, and the purity was|further inproved during

Fresh 40 74
2 Day old 51 85
Fresh 57 98
3 Day old 87 98

PME-CD40L DCs

4 hours Post Transfection

The DCs post-transfection (PME-CD40L DCs) were analyzed for expression of
CD154 (CD40L) four hours after transfection. PME-CD40L DCs from day old leukapheresis
expressed more CD40L in donors 1 and 2 four hours after transfection than PME-CD40L
DCs generated from fresh leukapheresis (Table 9). There was also a difference in the mean
fluorescence intensity (MFI) of CD40L between the PME-CD40L DCs generated from fresh

and day old pheresis in donors one and two (Table 9).

Post-Thaw PME-CD40L DCs
PME-CD40L DCs were analyzed for expression of a variety of DC markers after
thawing. There were differences in the phenotype of the post thaw PME-CD40L DCs

generated from fresh versus day old leukapheresis. The mean fluorescence intensity of
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the differentiation process as the percentage of large cells in the TIP-DCs
fromall three donors was 98-99% and, thus, the percentage of small cells
was | ess wbanoe2@s(sdat a not shown). Analysis of the phemratryyseoosfn13is®P- DCs
with flow cytonetry revealed there was a 51 WD 2006/ 127150

PCT/ US2006/ 013159 difference in the expression of CD83 between Tl P-DCs
generated fromfresh and day old |eukapheresis. The percentage of positive

cells wﬁisextpi)eﬁﬁilaﬁ iR l#mﬁ!cwiowgbk Dscosr@&%& U8, fr&h RukdPREHSE wHdSter than

i nvestigation: e percentage o expressing the surface maturation
mar ker DASR@&anabirbmway oldhLaukeplindssif (Iable)l 3 donors prepared from fresh

| eukapheresis than those repared from da | d | euka r.esi JTabl ) .
There were hgeWtW@ algg f‘ft@Pg Seegesiing 183W§rd%n rtE‘é F?B%??)t}ﬂr’t ‘%@&?P‘ﬁy- %’ég
gener a%@x@eﬁtr&ﬂtfv'éﬁﬁ*bm @ﬁﬁeé&%&%& e WARNE TRSY Benctatbd Gofh frbdh Gk hereRisy
Donor Leukapheresis % CD33+ % 6+ Fresh 26 90 1 Day old 59 81 Fresh 40
74 2 [hablePd 51 85 Fresh 57 98 3 Day old 87 98 PMeE-CD40OL DCs 4 hours

Post Transfection The DCs post-transfection (PVE-CD40L DCs) were anal yzed
for expression of CD 154 (CD40L) four hours after transfection. PMe-CD40L

DCs from day ftr) SUEAIIERES! of COYB] Rxproisih ik PREBEWEDAGY, BIOTY 1 and 2 four
hours after trans#ection tﬁ?ﬁ%l\/i— CD40E DCs generated from friesh
| eukapher esi s | ( Peik e | Dyukaflieessie | VIRME-§D4eL BC dj LA cle FRIHAFIngan
fl uorescence imtensity (MEh) Of CDAL p&eT WEEN Bhe HVE-CTIHOL DOs gener at ed
fromfresh and day old pheresijs in donors pne and {two (Tabl e [9). Post-Thaw
PME- CD40L DCs | PME- CD40L DCs wer e “SAEPY2EE for expressi on of a |variety of DC
mar kers after | thaw ng. DIhene Wer e4ddisbdser ences 6t n the phdEnotype of the post
t haw PVE- CD40L DCs gener at ed frcg?mfrgpg&lﬂmversus day| ol d | eukapheresis. The
mean fluorescence inflensity of | 5
Fresh 4 hrs post 40 41'
2 electroporation
Day Old 4 hrs post 50 60
electroporation
Fresh 4 hrs post 58 61
3 electroporation
Day Old 4 hrs post 52 35
electroporation
Fresh Post Thaw 21 31
1
Day Old Post Thaw 38 50
Fresh Post-Thaw 16 39
2
Day Old Post-Thaw 30 44
Fresh Post-Thaw 60 56
3
Day Old Post-Thaw 56 64

Percent positive cells measured by flow cytometry revealed that, in two out of three
cases, more cells are stained positive with CD83 antibodies in dendritic cells generated from

the day old portion of the leukapheresis (Table 10).
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WD 2006/ 127150 PCT/ US2006/ 013159 CD40L expression in PME-CD40OL DCs

prepared fromfresh | eukapheresis was | ower than
Leukapherweisogikaishe 9) .
donors the transfection efficiency (of
expressi on)

PME- CD40L
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el ectroporat [0
58 61 3 ele
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(Tabl e 10).

is | owner

in DCs generated fromfresh | eukapheresis
Table 9 Summary of CD154 Expressi on in PI\/E- CD40L DC Donor

KN 544+ CPH1E

DCs prepared fromday old
There was al so a trend suggest iPOg/USh@K/013189 t WO

percent positive of CD40L

(Table 9).

Leukapheresis

7 SO O™

tectrop

rati on

b post 63 18PheppgE ShEP SR ENE GROTBSE 4 a1 o
DoreY [ Pl BBt 50, GO FL CET HHODREH | 0N % EDBR 4 hrs post
Ct ropor atji on Ad 4 hrs post 52 35 electroporation Fresh
21131 1 Day A d Post Th 38 50 Ffresh Post-Thaw 16 39| 2 Day
A 30144 Fresh—Post ...%ﬁg ""5':" 3tDBay 9”‘ t—Post=Thaw 569 64
I ve-cel lis rreagfﬁsﬁd fl ow 9ytom=t ry T'evealied t , 1jn two out
cases, nor e Cel Iy afi§ stal nedggositive woah CD83 aggi bodies in
cells generlated from thel day old portion of fhe |eukapheresis
2 Fresh 57 97 98
Day old 71 99 94
3 Fresh 90 98 97
Day old 89 99 97

While the difference in percent positive cells for CD80, CD83, and CD86 is not
always higher in the DC generated from day old leukapheresis (Donor 3, Table 10), the mean

fluorescent intensity of cells generated from day old leukapheresis stained with specific
antibodies is higher in all donors (Table 11). In addition to CD80, CD86, and CD83, HLA-I

and HLA-II exhibited the same result (Table 11). The mean fluorescent intensity signal

correlates with a higher protein level expression per cell and expression of CD80, CD83,

CD86, HLA-I and HLA-II molecules is upregulated in a mature DC. Therefore the phenotype

of these cells reflects a more mature status of dendritic cells obtained from day old portion in

all three donors. These changes reflect the maturation status of the DC. Taken together data

obtained with measure of percent positive cells as well as mean fluorescent intensity allows

us to conclude that cells generated from day old portion of a leukapheresis exhibit a more

mature phenotype.
Table 11 MFI of Post Thaw PME-CD40L. DCs
Donor | Leukapheresis | CD83 CD86 CD80 | HLA-I | HLA-II

MF1 MFI MFI MFI MFI

1 Fresh 55 97 48 330 145

Day old 73 282 71 904 338

2 Fresh 43 66 47 249 115

Day old 55 123 55 383 214

3 Fresh 27 104 38 630 175

Day old 53 219 57 974 182
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53 WD 2006/ 127150 PCT/ US2006/ 013159 Table 10 Phenotype of Post Thaw

PME- CD40L DC Donor Leukapheresis %CD83+ %CD86+ % D80+ 1 Fresh 50 97 95
Day ol d 98028060@730Fresh 57 97 98 Day old 71 99 94 3 Predls2@0/098597 Day
old 89 99 97 While the difference in percent positive cells for CD80, CD83,
and CD86 is not always higher in the DC generated fromday old

| eukapheresis (Donor 3, Table 10), the nean fluorescent intensity of cells
generated fromday ol d | eukapheresis g With specific antibodies is
hi gher in all donors (Table 11). In addition to CD380, CD86, and CD83, HLA-I
and HLA- 11 exhMi¢oealay Asalysisref GermExpréSBmﬂleFIQSﬂi vsTRey RibNManpavesandent

intensity signal correlat S vmtg: %:%her r |n | evel expression per
cell and expression of efls dl:@&r %hd HLA-11 nolecules is

upr egul at ed TihB RN ABAr#pI8s B Fhamedmcstet hal @hieslommpcyted (hhresetes aihich
reflects a nbre nmature st at us of dendritic cells obtained fromday old

p](c)r t |h ohad heenancuhamd@é 16@A0¢ or 2irheyes follawied ewlepheesis) prd R Fam 6S st at us
of the _DC. T I ' ' t
061 | o° R RISy AERRaoARLALLAG TN s YaBEpARN G RAD, L1 Ve
cel | s grRemaGadnis 0MTRlys QJ0JARSY (Affymettix pSdreaKtapd €Tabif)) acexdinpid tha nor e

e ure Bhetolyns, Teble AL vel gl Fost Tha EVE.COICh PES OMIOS e oo
2 430 BB ot i SR e, Doyl

(Affymetrix, Santa Clara, Calif.) was converted to ﬁrst—strand cDNA using SuperScript”

reverse transcriptase. Second-strand cDNA synthesis was followed by in vitro transcription

for linear amplification of each transcript and incorporation of biotinylated CTP and UTP.

The cRNA products were fragmented to around 100 nucleotides, and hybridized for 16 hours

to the microarrays. The microarrays were then washed at low (6XSSPE) and high (100mM

MES, 0.1M NaCl) stringency and stained with streptavidin-phycoerythrin.

Fluorescence was amplified by adding biotinylated anti-streptavidin and an additional
aliquot of streptavidin-phycoerythrin stain. The GeneChip® Scanner 3000 (Affymetrix, Santa
Clara, Calif,) was used to collect fluorescence signal at 3 um resolution after excitation at 570
nm. The average signal from two sequential scans was calculated for each microarray feature.
Scanned images were analyzed with Genechip® Operating Software v1.1 (Affymetrix, Santa
Clara, Calif)). High linear correlation (R*>0.95) of 4 control RNAs included in Poly-A RNA
Control Kit (Affymetrix, Santa Clara, Calif.) was confirmed to guarantee the success of the
labeling process.

All profile data were imported into the computer program Genespring and was
normalized according to sample type (ie monocyte samples to monocyte and dendritic
samples to dendritic). Three steps were performed in the normalization step and were
according to the standard method suggested by Genespring for Affymetrix arrays.

4) data transformation (all values less than 0.01 were set to 0.01)
5) Normalization to the 50" percentile.

6) Normalization to the median.
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WO 2006/ 127150 PCT/ US2006/ 013159 Exanple 8 Mcroarray Analysis of Gene
Expression in Fresh vs. Day A d Monocytes and Dendritic Cells Prepared
Ther ef r orwOheodRAI¥Mssanpl es from fresh nonocytes and day @Cu/usemenyiies
(monocytes which had been incubated at 16-20C for 24 hours follow ng

| eukapheresis), and RNA from DCs prepared fromfresh and day old
nonocytes, as described in Exanple 8, were applied to the Human Genone
U133 Pl us 2q@eAkiadVas( il ML foX flaSPRitR nfsiiepoted] THe datP@&0hE AtaljzRdt he
manuf acture's instruction (Genechrp Expression Analysis Techni cal Manual,
2004) . withi addeyway artove avithout ragdemprasiictiontmagdetanmitls picrizfidonre leveldaeging p(r)

Pol y-A_.RNA Contrql Kit. f trix, Sant ra, [ ) nverted to
et GOt ool ddieist TSRS ool pt BB an i ot ol 288
SeCOndcﬁéﬂg'%ﬂqe\?elpb@*eﬁkégsﬂﬁ%ﬁcdﬁﬁﬂeﬁ&l |l¢ﬁ£&da§3pérfdﬂmwﬂ using teasaspldspsi on  for

| inear anplification of each transcript and incorporatiogn of biotinylated

CTP andverages or phindivipel spmplest Leved o€ exnrassiasrhcbbeandresh gnd da moneeitsseBt i des,

vashod et e Reetp i pridito bR Y B QL PR AR e

st ai nedn¥hidth&tandpheéiotemaphcinaeydrhllist wedewhoeadantbeir nelfmbiitpl Genesd by

addi ng biotinylated anti-streptavidin and an addjLi onal | i quot of
Plf?(f?‘% h@;’@a‘ﬁﬂé’}g@@g?}c R fynmetri x,

st r ept AHhRIterHRRagy siAHRINA levelp in depduties !
Santa {@f fendiidlcicht dYRsH fleth FB8ho&Rs dré HAESHCEANE 13A IDREcriphiods M
nm”~ The average signal fromtwo

resol ution g?ter exci)P% tion at 570 .
sequenthab gemmmnse listsd alablé B2RAGEnes widlcHtaredstermlyrstape RAGEY levels in Soavided

i I i th hi . [ f. . f f i X,
Santa TRIPHES PSR TS i o A g TAPIE 1 P rocot gyt Yesy et T

i ncl udegielfn Rabi-1ABRNAesRBlEs entOnktratotiay WREH m¥nocyeditaze fhenoBpidatlyi f.) was

confirnmed to guarantee the success of the |abelin rocess. All profile

dat a wehifferentform day pldtroondrytasordithetrdepdiiit eaths GEmeEdr T o fiermRBRCY ¢ Pral | zed
ool S R Pect Pt EenTRACEH e ANRI iy BROAGKGHANC HENTTH L ©

sanpl ed rree steps perfornmed 1n the normalization step
and were according to the standard net hod suggested by Genespring for
Affymetrix arrays. 4) data transformtion (all values |ess than 0.01 were

set to 0.01) 5) Nornulization to bl percentile. 6) Normalization to
the rredﬁgﬁ'es with Altered Steady State RNA Levels in Dendritic Cells prepared from Day Old

Monocytes as compared to Dendritic Cells Prepared from Fresh Monocytes

Gene Affymetrix NCBI Unigene Fold P value | Change in
Symbol Identifier Day Old

ALOX15 207328 _at NM_ 001140 Hs.73809 | 5.8 0.0699 Decrease
1558517 s.at | AK094804 Hs.24181 55 0.0957 Decrease

KRT17; 212236 xat | NM_000422 Hs.2785 5 0.0759 Decrease

PC; K17,

PC2;

PCHC1

KCNJ2 231513 at, NM_000891 Hs.1547 4.5 0.0507 Decrease
206765 at

YWHAZ 214848 at NM_003406, Hs.492407 | 4.3 0.0581 Decrease

NM_145690

IL1B 205067 at, NM_000576 Hs.126256 | 3.7 0.0752 Decrease

39402 at
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WO 2006/ 127150 PCT/ US2006/ 013159 The data was first filtered for flags

Wi th m ssing spots.

The data was then anal yzed with a one way anova w t hout

random prwdi2etdamsopodel s with a confidence | evel rangi ngCcTfusemep159 or p. 1.

The list of filtered genes generated was then anal yzed for either fold

changes, |evel of expression, or confidence. This was perforned using the
sanpl es as averages or as individual sanples. Level of expression between
fresh pppcsiay TDRGEIYY &S O NNERARST T C TEN b 7657/ £5 CONPADAIE PrliD¥crebse Off after
an anopa. The ||sts @& es were compared t one another land those
over | apPYNg in >%L6@§%.$_atl i :NM WRPF, choBeR8567 [their [ e07%bi 1|ilseatends with
altered steady >§ﬂ)t 5 RYA ﬁ}(,pigogm dendritic cells prepareq fromday old
nonocytes vers( endrl t|c cell epared from fresh nonocytes are lji sted
in Tabl e 12A DPSCI‘I ptlon>NM1539 se genes arje listed in Tgble 12B. |Genes
with arbRiRdIST rEgert A T RWDJERE! S| HITARReOMls TONOOYIeS SRS T esh
nonocytes are listed1n T pscriptions of these gdnes are |listed
i n Tab| ELIPG®3 Th2kw9t etsul éIMi‘élﬁ‘éﬁ%t r able.684fdt ¥ esh nBABRYt gPgrease
phenot Ty TIEHERET | KRPRIYSY Ol M TRREYIES, A obAR ASRARLI TG cel ! S
preparg g Féomf j“r?bgat so are 1ersl'otv0| cafl y d foerent fromdendritic
cells pebpared f{ 2097951a1y 0 NMIﬁﬁid&lyt esHs.’Ea&ESé 126 GenBdl44 t h IMcreaseed | St eady
State %' evel e " red Day oo €3 as
NNE ] . 4 LY _
conpar g Dendﬂqmg: r epar ?‘?g‘%ﬂ@?es%%n )éy?éses Gene eE@varret rix
NCBI UnTprpe Fol do492vaﬂ ue lSIIMm@eM n By 20331 genti fi € 408£Day @@reaﬁLOXlS
207328 A-00 0—0699-Pectepse—15] AKO94804
s 2415565 o )3%4?‘8Eécrea§§’l %ﬁﬁ? Bz EN S NMJBQ%BZ HA"S9EE 5 0. 0759
Decrease PC; K17; PC2; PSNOBOKCNI2 231513 at, NMD00891 Hs. 1547 4 5
0. 0507 HRecrease—206765—at—PAHAZ ”14L,Wv §34066—HsA492407-4-3—1Q. 0581
Decr eabEDORM 145850001 18 pOBEY % . WBGS78 1. 126288°% 7 PG5 Do r oase
39402 atrrps1 234351 xat | NM 014112 Hs.253594 | 4 0.067 Increase
FLJ21069 226425 at NM_024692 Hs. 122927 | 3.7 0.0806 Increase
(RSNL2)
TNS 218864 at NM_022648 Hs.471381 | 3.5 0.019 Increase
CPEB1 219578 s at NM_ 030594 Hs.459132 | 3.2 0.0779 Increase
RAB9P40 203150 at NM_005833 Hs.19012 3 0.0357 Increase
PIR 207469 s at NM Hs.495728 | 3 0.0559 Increase
001018109
NM_003662
CALM2 235190 at NM_001743 Hs.468442 | 3 0.0913 Increase
ABCG2 209735 at NM_004827 Hs.480218 | 3 0.0985 Increase
A2M 217757 at NM_000014 Hs.212838 | 3 0.0384 Increase
232750 at Hs.550958 | 3 0.0207 Increase
APEX2 204408 at NM_ 014481 Hs.555936 | 4.3038 | 0.027 Increase
THBD 203888 at NM_000361 Hs.2030 6.5432 | 0.122 Decrease
DNASEIL3 | 205554 s at NM_004944 Hs.476453 | 3.9148 | 0.108 Decrease
PKIB 223551 at NM_ 032471 Hs.486354 13.6986 | 0.130 Decrease
PTGER3 210375 at NM_000957 Hs.445000 | 28.2 0.0979 Decrease
CAMTAI1 213268 at NM_015215 Hs.397705 | 6.4 0.0897 Decrease
PLS3 201215 at NM_005032 Hs.496622 | 6.4 0.0436 Decrease
TREM]1 219434 at NM_ 018643 Hs.283022 | 5.2 0.031 Decrease
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56 WO 2006/ 127150 PCT/ US2006/ 013159 PTX3 206157 at NM 002852 Hs. 127657 3.5
0. 0408 Decrease FYN 216033 s at, NM 002037, Hs. 390567 3.5 0.0724 Decrease
210105 s w0 2bMIR347, NML53048 GALNT3 203397 s at NM 00¢#8R2046/01316986 3. 3
0. 0295 Decrease FLJ20073 219691 at NM 017654 Hs. 65641 3 0.0262 Decrease
CDK6 243808 at NM 001259 Hs. 119882 3 0.00634 Decrease CD69 209795 at NW
001781 Hs. 208854 2.6 0.0145 Decrease TLR1 210176 at NM 003263 Hs. 111805

2. 193 Gmgmpecrm% at | LCHANOREP% at | IBU38564 st . 51008R42 0 DegRasbect ease
ENCS 204483 at INM 001976 Hs 224171 61 0.0588 lincreasle NM-053013-CD5P 34210

A==

at NM |00HIBDB Hs| 2098%/) 5 (ONMIPE2%6ncr eHs2822RpS15 234358367 af IekAaePL4 112
Hs. 25359440067 tTcrease — FLJ21069 226425 at NM 024692 Hs. 122927 3.7
0.0806 Increase (RSNL2) TNS 218864 at NMD22648 Hs. 471381 3.5 0.019

| ncrease CPEB1 219578 s at NM 030594 Hs. 459132 3.2 0.0779 | ncrease

RABO9P40 203150 at NM 005833 Hs. 19012 3 0.0357 Increase PIR 207469 s at NM
Hs. 495728 3 0. 0559 |Increase 001018109 NWMD03662 CALM2 235190 at NWMD01743
Hs. 468442 3 0.0913 |Increase ABC& 209735 at NM 004827 Hs. 480218 3 0.0985

| ncrease A2M 217757 at NM 000014 Hs. 212838 3 0.0384 | ncrease 232750 at

Hs. 550958 3 0. 0207 | ncrease APEX2 204408 at NM 014481 Hs. 555936 4. 3038
0.027 Increase THBD 203888 at NM 000361 Hs. 2030 6.5432 0.122 Decrease
DNASE1L3 205554 s at NM 004944 Hs. 476453 3.9148 0. 108 Decrease PKIB 223551
at NM 032471 Hs. 486354 3.6986 0. 130 Decrease
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PTGER3 210375 at NM 000957 Hs. 445000 28.2 0.0979 Decrease CAMIAl 213268 at
NM 015215 Hs. 397705 6.4 0.0897 Decrease PLS3 201215 at NMD05032 Hs. 496622
6.4 0.043¢0Deavieasse TREML 219434 at NM 018643 Hs. 283022CH/1R20608l5Decr ease
57 WD 2006/ 127150 PCT/US2006/ 013159 TMEPAI 217875 at NMD20182 Hs. 517155
5.5 0.0784 Decrease CH 3L1 209396 at NM 001276 Hs. 382202 6.5 0.0367

| ncrease 58 WD 2006/ 127150 PCT/ US2006/ 013159 Tabl e 12B Descri pti on of
Genes Listed in Table 12A Gene Syphgle 188 Description ALOX15 Arachi donate
15-11i poxygenase El ectron transport, lipid netabolism inflammatory
response, |eukotriene Dewwttmadl@enes Listed in Bakled@nabol i sm CDNA FLJ37485
fis O one BRAWH2014379 KRT17; PC;, Keratin 17 Epi derm s devel oprrent K17;

PC2: P C1 KCNJ]2 Nt accitm i mamrdl v ract vina—lon—+rancenar . |
; L — K GNI-= FO+aSSH HWaE-6 |\,\,L||y|u9 o1 Llallopull L,llal el,
bal o,

subf anil Gene S 5 \WEeAeSCEptiOn. L o o oY B e e A

n
7 T Ul- AN \C AV AN | cl ng
monooxy§eRELe/ t rypt d‘}iﬁ%ﬁ"ﬂ"ga"ﬁﬁ%%%‘yéeé’ﬁsaese S‘Et’lro\l}érta?sé’ﬂ‘% 15’?‘5‘5 IhSI?’eta 9f e
tide IL1B I nterl uki n 1 beta i mune resp ‘émm‘f‘ﬂrfyﬁgz oonse PTX3
Pent r akin-rel ated W&-ﬂﬂ-&ﬂu&l{ pyyhthests, ) n?r??wﬁ?ﬁlcﬁ’ H-1 beta
S Protein

—

FYN FYN oncogene reI%Q%FP 4 am no aci d phosphoryl at |
VES pr bt ein ani no & meHRARRIIIAE | on Phosphorylation| F&R
KRT17; PC,; Keratin 17 Epidermis development
K17; PC2;
PCHC1
KCNI2 Potassium inwardly-rectifying | lon transport
channel, subfamily J, member 2
YWHAZ Tyrosine 3- Protein domain specific binding

monooxygenase/tryptophan 5-
monooxygenase activation
protein, zeta polypeptide

IL1B Interlukin 1, beta immune response, inflammatory response
PTX3 Pentraxin-related gene, rapidly | Inflammatory response
induced by IL-1 beta
FYN FYN oncogene related to SRC, | Protein amino acid phosphorylation,
FGR, YES protein amino acid phosphorylation

intracellular signaling cascade protein
kinase cascade protein amino acid
phosphorylation calcium ion transport
GALNT3 UDP-N-acetyl-alpha-D- Carbohydrate metabolism
galactosamine-polypeptide N-
acetylgalactosaminyltransferase

3 (GalNAc-T3)
F1.J20073 Sterile alpha motif domain Binding
containing 9
CDK6 Cyclin-dependent kinase 6 Regulation of progression through cell
cycle G1 phase of mitotic cell cycle
protein amino acid phosphorylation cell
proliferation
CD69 CD69 antigen (p60, early T-cell | Defense response, cell surface receptor
activation antigen) linked signal transduction
TRL1 Toll-like receptor 1 inflammatory response, immune response
TRIL.2 Toll-like receptor 2 Induction of apoptosis, inflammatory
response, signal transduction, immune
response
ENO3 Enolase 3 (beta, muscle) Glycolysis
CD52 CD52 antigen (CAMPATH-1 integral to plasma membrane
antigen)
TRPS1 Trichorhinophalangeal Skeletal development transcription
syndrome 1 regulation of transcription, DNA-

dependent transcription from RNA
polymerase II promoter NLS-bearing
substrate import into nucleus
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I ntracel lul ar signaling cascade protein kinase cascade protein am no acid
hosphoryl ati on calciumion transport GALNT3 UDP-N acetyl -al pha-D

Car bohydraibeomenaisol i sm gal act osam ne- pol ypeptide N PCT/US2006/013159

acetyl gal act osam nyl transferase 3 (GalNAc-T3) FLJ20073 Sterile al pha notif
domain Binding containing 9 CDK6 Cyclin-dependent kinase 6 Regul ati on of
progression through cell cycle @ phase of mtotic cell cycle protein

am no Bgidiggaosphon Weaid-@e2cel T prolifdration CD69 CD69 antigen (p60,
early (TRl Def ense response, cell surflace receptor activation anfigen)
! I nked[Bgnat tranyqygdiion I RLI TolT-Ti KemirReBRhQigndlingthécaderat ory response,
| MMUNEFEEFPNSE  TRlegohPsiic! pdfFadbBERIBR OT| MRNAPSesstiy O apopt osi s,
i nfl amrat ory T \es&cﬂrggtﬁtmsdi -ﬁ) %gtgﬁqsduct ion, | m’rung{g response ENG3 Enol ase
3 (bet FRATESIH ©) G GH0 Yedoor bidedn iR 2 ANk GeHlol ¥l diddeytod B@kiale (0 pl asna
menbrane -antigen) |THephodf! chor hi nophal laggal awekflfbgtosdevel opment
{ranse o Sy MO Grbn bERHLBLIER OF AR AR Alor Wy HEAENCC!
ftrans;:r! ption from qpPol ynerase 1| R4S mibiSoRERkiheg ~ substrate
I mpor Nt osNuUCHeus O-2006/-127150 1 f 1067,
Resti nt FIA%IgIZZ RSNLZ 1] d? i tr %cel : aﬁﬁaggjt Mﬁ%ﬁgogﬂégtérgde
ABCG2 ATP-binding cassett, sub- Transport response to drug transport
family G (WHITE), member 2
A2M Alpha-2 macroglobulin Intracellular protein transport protein
homooligomerization
CDNA FLJ13750 fis, clone
PLACE 3000331
APEX2 APEX nuclease DNA repair response to DNA damage
(apurinic/apyrimidinic stimulus
endonuclease) 2
THBD Thrombomodulin Transmembrane receptor activity, calcium
ion binding, sugar binding, receptor
activity, calcium ion binding receptor
activity
DNASEIL3 DNASEI1L3 DNA catabolism, apoptosis, DNA
metabolism
PKIB Protein kinase (cAMP- Negative regulation of protein kinase
dependent, catalytic) inhibitor activity
beta
PTGER3 Prostaglandin E receptor 3 Transcription, DNA-dependant, signal
(subtype EP3) transduction, cell death, G-protein
coupled receptor protein signaling
pathway
CAMTAI1 Calmodulin binding WNT receptor signaling pathway
transcription activator 1
PLS3 Plastin 3 (T isoform) Actin binding calcium ion binding actin
binding
TREM1 Triggering receptor expressed Humoral immune response intracellular
on myeloid cells 1 signaling cascade
TMEPAI Transmembrane, prostate Integral to membrane
androgen induced RNA
CHI3L1 Chitinase-3-like 1 (cartilage Carbohydrate metabolism chitin
glycoprotein-39) catabolism
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CPEB1 Cytopl asm c pol yadenyl ati on mRNA processing el enent binding protein 1
RABO9P40 Rab9 effector

kel ch notwb=oeoekisng duri ng exocytosis PIR Pirin (iron-pcmdiSa@enusibear

Transcription cofactor activity iron ion

protein with Receptor

nmedi at ed endocyt osi s,

protein) binding netal

bi ndi ng CALM2 Cal nodulin 2 (phosphoryl ase G protein coupled receptor

protein

ki nase,

menber

delta) signaling pathway ABC& ATP-bi ndi ng cassett,
Transport response to drug transpofhplefda |y G (WH TE),
Al pha-2 macroglobulin Intracellular protein transport protein

i on

2 A2M
honool i

vesicl e

sub-

oner i zat GenesGuith Altejdd S50 df iState RNoA d.evels hcDag(dlddonggytesas spmpaged fbase DNA

repair response to DNA damage Eﬂal%#;w(; clapyrimdinic stimlus
endonucl ease) 2 THBD Thr onborodul’i q10$ rane receptor activity,
cal cium ion binding, sugar binding, receptor activity, calciumion
bi ndi ng_receptor__activity DNASEIL3 DNASElL L3 DNA ¢ bolis apnopto
met ablol i Gene PRI &fpreitieiln ki na¥EBE cAVP- [NJREMS e rm‘%ﬁ bpﬁﬁﬁsﬁ%?
ki nase 4 dentigeng@tallytic) inhibitor |lactivity| betq PTGERS miyasiiad
E receptor 3 Transcriptlion DNA-dependant, _signal (s
transid®Mi on, 8P 2deat| MBI R ot ei n  cdUpt8H4? ed&57 or U971 ei B Ynal
pat hways; CAMIAT Gadoredul|iAwdakesdi ng VWNT rlegs2ptar  gisgaal|iong? pajthweye
B S 7 o R 717513 I B VER T15.485196 | 529 | 0.040 | Increase
CIAS1 216016.at | NM_ 004895, NM_183395 | Hs.159483 | 4.60 | 0.030 | Increase
SLC6A6 211030sat | NM 003043 Hs.529488 | 3.30 |0.020 | Increase
Est 243423 at | AF150368 Hs.205098 | 3.40 |{0.015 | Increase
WTAP 1560274 at | NM_004906, NM_152857, | Hs.446091 | 3.30 | 0.008 | Increase
NM_152858
1556072 _at AK097861 Hs.517397 3.90 0.010 Increase
APAF1 204859 s at | NM_013229 Hs.552567 |3.00 |0.020 | Decrease
CCR2 206978.at | NM_ 000647, NM_000648 | Hs.511794 | 4.05 | 0.004 | Decrease
SLC35A5 218519.at | NM 017945 Hs.237480 | 4.12 | 0.030 | Decrease
RPE 225039.at | NM_ 006916, - Hs.282260 | 4.12 | 0.040 | Decrease
NM_199229
TRPS1 222651 sat | NM 014112 Hs.253594 | 4.17 |0.020 | Decrease
OXR1 222553 xat | NM_ 181354 Hs.148778 | 4.22 ]0.006 | Decrease
TRIM 14 203148 sat | NM 014788 Hs.555909 | 4.22 | 0.040 | Decrease
NM_033219
NM 033220
NM 033221
MRF2 212614at | NM_ 032199 Hs.535297 |4.22 |0.040 | Decrease
TNFSF10 214329 x.at | NM_003810 Hs.478275 | 4.37 |0.040 | Decrease
DKFZp434 |219872at | NM_001031700 Hs.535739 | 4.42 |0.030 | Decrease
L142 NM_016613
LOC115294 | 232382sat | NM 052937 Hs.308480 | 4.15 |0.030 | Decrease
(PCMTD1)
LOC201895 | 227052.at | NM 174921 Hs.205952 | 4.88 | 0.040 | Decrease
PAG1 227354at | NM 018440 Hs.266175 |5.03 |0.046 | Decrease
DMXL1 203791at | NM_005509 Hs.181042 | 546 |0.002 | Decrease
CX3CR1 205898.at | NM 001337 Hs.78913 10.88 | 0.030 | Decrease
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PLS3 Plastin 3 (T isoform Actin binding calciumion binding actin binding
TREML Triggering receptor expressed Hunoral imrune response intracellular
on nyel oiwoceddr750si gnal i ng cascade TMEPAI Transnenbr 0&/USPE06A1HEE
Integral to menbrane androgen induced RNA CHI 3L1 Chitinase-3-like 1
(cartil age Carbohydrate metabolismchitin glycoprotein-39) catabolism 60
WO 2006/ 127150 PCT/ US2006/ 013159 Table 13A Genes with Altered Steady State
RNA Levels in Day O d Mnocytes astgaenaged to Fresh Mnocytes Cene

Af fymetrix NCBI Unigene Fold P value Change in Synbol Identifier Day A d
ADM 202912 at NM 001124Déwriptionaf GeneyListabim Teldeddde Est 230127 at
AW44663 Hs. 232417 5.29 0.017 Increase PPARD 242218 at NM 006238 Hs. 485196
5.29 0.040 Increase CIAS 1 216016 at NM 004895, NM 183395 Hs. 159483 4. 60

0. 030/ T GehERTMol SFCOA6 21 1030 s at NM 003043 FISoElBéMi&iﬁoB 30 0.020 Increase
Est 243423 at AFE150368 Hs.205098-3 4 _015 | nerease FAP 15602744t NM
004906ADMV 152857] Afinomadtisn 3. 30 0. 0?3%"'1’ Biesuhesis Pr‘ﬁﬁ?fﬁ%"z@%%“ﬂ’f 56072 at
AK097861 Hs.517397 3.90 0. 010 | ncr eas#ignalPAREHR04BEY sipnaing, RvEGII229
Hs. 552567 3.00 0.(20 Decrease CCR2 PQG97A at NM 000647, NMDO0648 H$. 511794
4.05 Q.004 Decrease SIC35A5 218519 At NM 017945 Hs 237480 4. 12 0.-030
DecreaBe RPE 225039ntbefr06916, Hs. 282260 4. 12 0. 040 Decrease NWL99229
TRPSL 25T S at W&&i’slaﬂl&ﬂréhf%ﬁu@5359 AT Ansaription Raidecr ease  OXRL 222553 x at
NI\/|_181|:354 Hs. 14877 % d OrO(?eltDec epse TRIML4 203 148 s at NM 014788
Hs. 555909 4.22 0. ()ﬂ%‘vffeé? e
CIAS1 Cold automﬂammatory Apoptosis, induction of apoptosis, inflammatory
syndrome 1 response, signal transduction
SLC6A6 Solute carrier family 6 Amino acid metabolism, integral to plasma
member 6 membrane
Est Transcribed locus
WTAP Wilms tumor 1 associated
protein
Hypothetical protein
APAF1 apoptotic peptidase activating | regulation of apoptosis
factor
CCR2 Chemokine (C-C motif) Chemotaxis, inflammatory response, cellular defense
receptor 2 response, signal transduction
SLC35A5 Solute carrier family 35, Carbohydrate transport, nucleotide-sugar transport
member A5
RPE Ribulose-5-phosphate-3- Carbohydrate metabolism
epimerase
TRPS1 Trichorhinophalangeal Transcription factor activity
syndrome I
OXR1 Oxidation resistance 1 Response to oxidative stress
TRIM 14 Tripartite motif-containing 14 | Compartment specification
MRF2 AT rich interactive domain 5B | Transcription, negative regulation of transcription,
(MRF1-like) DNA-dependent, regulation of transcription, DNA-
dependent
TNFSF10 Tumor necrosis factor. (ligand) | Apoptosis, induction of apoptosis, inflammatory
superfamily, member 10 response, signal transduction, cell-cell signaling
DKFZp434L.142 | Hypothetical protein
DKFZp4341.142
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The dendritic cell genes were further normalized to expression of two housekeeping
genes shown to remain constant between DCs produced from fresh and day old monocytes.
The average expression of each gene (normalized) was divided by the average expression
(normalized) of GAPDH (glyceraldehyde-3-phosphate dehydrogenase) or B-actin to produce
a ratio of expression relative to the housekeeping gene. The results for six genes are shown
in Table 14. “DCy,” refers to DCs prepared from day old monocytes. “DCs” refers to DCs
prepared from fresh monocytes.

Table 14
Steady State RNA Expression Ratios of Certain RNAs to GAPDH or B—Actin in DCs
prepared from Day Old or Fresh Monocytes

Gene | Gene:GAPDH | Gene:GAPDH | Gene:Actin | Gene:Actin
DCyqo DCs DCyo DCy
ALOX15 0.45 1.5 0.45 1.52
IL1B 0.58 1.38 0.57 1.37
TLR1 0.68 1.49 0.68 1.48
TLR2 0.67 1.34 0.66 1.33
CD69 0.66 1.61 0.65 1.60
CD52 1.86 0.74 1.85 0.74

Additional verification, to date, of differential expression in monocytes of two of the
candidate genes was performed by Quantitative Real-Time PCR (QPCR) using the primers
shown in Table 15. First strand cDNA was generated from each total RNA (identical to that
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7700 Sequence Detection System User Bulletin #2 (Applied Biosystems, Foster City, Calif.).

One cDNA with the most expression of each gene in the GeneChip analysis was used for

generating the relative standard curve. All data are shown as expression relative to internal

GAPDH expression. APAF-1 and CDCA2 effector protein 2 were demonstrated to decrease,
relative to GAPDH, at least 2.5 fold and 3 fold, respectively between fresh and day old

monocytes.
Table 15
Primers
Gene TaqMan® Gene Expression Assays ID
GAPDH Hs99999905_m1
CDCA42 effector protein 2 Hs00198943 ml
APAF1 Hs00185508 ml
Example 10

Comparison of Dendritic Cells Prepared from PBMCs Incubated at Room
Temperature for 23, 48 or 71 hours from the Time of Isolation from a Donor
Methods:
‘Healthy donor’ leukapheresis products from two donors were received after overnight
shipping. Approximately one third of each product was processed for DC generation at the
specified times post apheresis collection as follows. The leukopheresis product (i.e., PBMCs)

was incubated at room temperature for 23, 48 or 71 hours prior to ficoll-histopaque density
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Surrey,

UK). Quantitation of

rel ati ve cDNA concentrations

was done using the relative standard curve nethod as described in ABI
Pri sm( (Generation of DC products

PBMCs were prepared by ficoll-histopaque density centrifugation, and washed four times in

PBS at room temperature. 2x 10® PBMCs were re-suspended in 30ml AIM-V medium

(Invitrogen) and allowed to adhere to 150 cm® plastic flasks for 2 hours at 37°C. Non-

adherent cells were removed and remaining cells cultured in X-VIVO 15 medium,
supplemented with 1000 U/ml GM-CSF (Leukine) and 1000 U/ml IL-4 (R&D systems), for 5
days at 37°C, 5% CO,. Immature DCs were initially matured by addition of TNF-a. (10
ng/ml), IFN-y (1000 U/ml) and PGE, (1pg/ml). After overnight culture, the TIP-DC

intermediate products were harvested by removal of media, and a cold PBS wash. TIP-DC

were phenotyped to confirm the generation of a mature population of cells. To generate

antigen-loaded, fully mature DC, the TIP-DC were electroporated: Cells were re-suspended

in chilled Viaspan at 4x10”/ml in 0.5 ml and placed on ice. DCs were mixed with amplified

total tumor renal cell carcinoma mRNA at 1 pg/1 0% cells, as a model antigen-encoding

payload, plus 4 pg/ 10° CD40L mRNA, and placed in a 4 mm gap electroporation cuvette,

followed by electroporation using a Biorad GenePulsar Xcell system. Immediately after

electroporation, DCs were washed in X-VIVO 15 medium and finally re-suspended in 20 ml
of X-VIVO 15 supplemented with GM-CSF (800 U/ml) and IL-4 (500 U/ml) at 1x10%ml,
and cultured for 4 hours at 37°C in low adherence T75 flasks. Cell counts and viability

determinations were made using propidium iodide and CalTag counting beads as described
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7700 Sequence Detection System User Bulletin #2 (Applied Biosystens, Foster
Cty, Calif.). One cDNA with the npst expression of each gene in the
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| ncubat rat Lt 8 f 35 ﬂﬁug he Ti ne of
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fromtw donors were received after overnight shipping. Approxinmtely one

third of each product was processed %ﬂ? DC generation at the specified
ti rres post aphereS| s collection as Fahls blis. The | eukopher esi s product

(i.e., PBMS) LDEHPI18d oFbC! Bls WherbME Daotiper 71 hours
pri or to ficol I paque %en& t&%% % 20065112715 PCT/ US2006/ 013159
gradi ept cent Nfougﬁieb@eni anﬂerbehﬁoﬁdipat enclar postp descr i| Feebzbhiaw % Af t gr t he
roomtenperat ure i ncubat riod he abi | he PB .and |t he
per cenfages of PBMfeyilask T rec‘ﬁ‘f?ﬁ?ft teéeé’haﬂ%fakﬁ?g(g‘bl I%ec%?ﬁ%@flgym ned.
The results are shown in TR g/ibilit Tat Ire: é@erg%?dbﬂﬁ ergfFahl mededt cell|l ul ar
product_on Day O of cultur Qg’Dc‘),no%lX norC 3hrs 48hrs 71%: 23hrg 48hrs
71hrs |PBNGr Viability (9 97 99 97 98 99 97 % B-cellg 4 3.8 4.4 5.15 4.55
5.45 % T-cells QQOQEE 4 4Q.2 AL-—A

23hrs | 2x10° 5751 6% siabla'| 6090 7 63% viable | 78%/ 86Y% viable

48hrs 2x10° 17% / 98% viable | 58% / 95% viable | 85% / 94% viable

72hrs 2x10° 9% / 97% viable | 50% / 96% viable | 71% / 93% viable

Donor 2

19hrs 2x10° 6.6%/ 95% viable | 68%/ 95% viable | 68.9%/ 91% viable

41hrs 2x10° 12%/ 96% viable | 62%/ 93% viable | 78.5%/ 89% viable

66hrs 2x10° 3.1%/ 97% viable | 41%/ 91% viable | 86.3%/ 90% viable

Phenotyping of PBMC and DC products

All antibodies were sourced from BD Biosciences and used at dilutions recommended by the
manufacturer. PBMCs: 3x10° cells were each stained with CD19-PE, CD14-PE and CD3-
PE, or matched isotype conjugated controls by incubation in antibody for 30 minutes at 4C.
After incubation, the stained cells were washed 3 times in cold 1% FBS/PBS and
resuspended in PBS for fluorescence analysis using a FACScalibur flow cytometer (BD
Biosciences) using CellQuest software (BD Biosciences). 3 minutes prior to acquisition,
propidium iodide (1ug/ml) was added to each sample as a viability dye for gating purposes.
DCs: 1x10° cells (TIP-DC and PME-CD40L DC) were re-suspended in chilled PBS/1% FBS.
PE or FITC conjugated antibodies specific for MHC molecules (HLA-ABC, HLA-DR), or
co-stimulatory molecules (CD80, CD86), or maturation markers (CD83) or monocyte/DC
lineage markers (CD14, CD209) were mixed with 1x1 0° DCs per and incubated at 4°C for 30
minutes. Isotype matched antibodies were used as controls. After thorough washing cells

were subjected to flow cytometry as described above. Intracellular CD40L was determined as
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IL-4 (%%@9%?,%‘}% at 1)?&60 i ,1 and cultured for 4 hours at 37Cin | ow
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usi ng propidiumiodide and Cal Tag counting beads as described 65 WO

Canpl es. day 6 HSCHE Stitpei Tt 1% Y AENE e EESER | P

culture (PME-CDAO0L DC), anfppgstithaw of the fijmxdnogproduct, were aljl
subjected to cell count ang viability analysis. i The results are shgwn in
Tabl e ZILPIaY'ﬁaHﬂ’eD@fVCRecover U 23E Y IEIS of %Iﬁjurl%érst he @Bﬁefdfil@ﬁ qf
IEI\B/EI\/CSCP; Ldz-iDslk PEUI\/C réc;\jzrzg éﬁ:azflrlaﬁ'g?aﬁw%lz%L*%:acg@Z? y/r vli'a ﬂ i ?%PN ‘I;%Ly
6/ vi abillapgo Recovery/ vi abi | pgp20f | §7.0al |pygsiuct| 99RbNnor 99.5 87.8
CDS83 84.19 |88 93 92.2 88.5 62.1
CD86 99.31 99.6 98.4 99.8 99.9 99.4
HLA-I 95.65 94.6 96.1 95.6 97.4 82.6
HLA-II 99.55 | 99.7 98.5 99.8 99.8 96.9
Final PME-CD40L
product (%)
CD14 1.19 1.36 1.3 43 .66 1.08
CD209 97.98 |97.60 |98.23 89.9 98.2 96.3

It will be understood that particular embodiments described herein are shown by way
of illustration and not as limitations of the invention. The principal features of this invention
can be employed in various embodiments without departing from the scope of the invention.
Those skilled in the art will recognize, or be able to ascertain using no more than routine
experimentation, numerous equivalents to the specific procedures described herein. Such
equivalents are considered to be within the scope of this invention and are covered by the

claims.
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Cell's \physiohogicsumm};&atd@gmivf@;gumﬁmted@rﬁhwnts dsanribef barepPhie HESPBROES) for
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washed twice with Im PernfWash sol ution and re-suspended in staining
buf f er apdpbredty the sppeyledrladasi ¢  analysis. The results are shown in Table

18. Data in Table 16, from two independent experiments, show that apheresis products

that are held for up to 72hrs post collection from the patient can yield highly viable PBMC
populations, without significant bias in the recovered leukocyte subsets. Seeding of flasks
with PBMCs from each time point, and culture for the generation of mature DCs (TIP-DCs)
results in a high frequency of viable cells, although the total recovery of DCs using apheresis
products held for extended time periods does decline (Table 17). Nevertheless, sufficient
DCs can be generated for further processing by electroporation with total amplified tumor
RNA, and CD40L RNA. Most importantly, Tables 17 and 18 show that TIP-DCs generated
from the various starting products are equally amenable to electroporation, and recovery, with
full maturation into the final product, PME-CD40L DC. PME-CD40L DC generated from
this study can be formulated as ‘vaccine’ and frozen and thawed without any deterioration of
the DC preparations. In conclusion, apheresis products held for up to 72hrs post collection
are a viable raw material for centralized manufacturing of DC vaccines for application in the

clinic.
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Tabl e 18 Phenotype of internediate TIP-DC and final PMe-CD40OL DC product
Donor 1 Donor 2 Day 6 TIP-DC (% 23hrs 48hrs 71hrs 23hrs 48hrs 71hrs CD14
4.1 1. 23 wb200612715038 .89 CD80 96.92 97.9 98.3 99.4 99PBTAR2@6/0C1I88 84. 19
88 93 92.2 88.5 62.1 CD86 99.31 99.6 98.4 99.8 99.9 99.4 HLA- 1 95.65 94.6
96.1 95.6 97.4 82.6 HLA- Il 99.55 99.7 98.5 99.8 99.8 96.9 Final PMe CD40L
product (% CD14 1.19 1.36 1.3 .43 .66 1.08 CD209 97.98 97.60 98.23 89.9
98.2 96.3 It will be understood that particular enbodi ments descri bed
herein are shown by way of illustration and not as limtations of the
invention. The principal features ofLABMS invention can be enployed in
various enbodi nents without departing fromthe scope of the invention.
Those skilled in the art will recognize, or be able to ascertain using no
nmor e t hWhatripalaimed isexper i ment ati on, nunerous equival ents to the specific
procedures described herein. Such equivalents are considered to be within
the scope of this invention and are covered by the clains. 67 WD
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net hods di scl oSedtdisinectha diffegeriiation af srachmionoemeiantoateddetieceilsed wi t hout
undue experinmentation in light of the present disclosure. Wile the
conpositions and nethods of this invention have been described in terns of
preferred. diboutilmehtflaiit 1, wicreil theappescstes atthun@sBofcyidsi || in the art
that variations may be applied to

3. The method of claim 1, wherein the incubation temperature is 6°C — 28°C.

4. The method of claim 4, wherein the incubation temperature is 8°C — 26°C.

5. The method of claim 1, wherein the period of incubation is 8 to 48 hours.

6. The method of claim 5, wherein the period of incubation is 10 to 30 hours.

7. The method of claim 1, wherein the period of incubation is 26 to 72 hours.

8. The method of claim 1, wherein the period of incubation is 48 to 80 hours

9. The method of claim 1, wherein the differentiation is induced by contacting the
monocytes with a culture medium comprising an effective amount of a composition
that induces the differentiation of monocytes into immature dendritic cells.

10. The method of claim 9, wherein the composition is GM-CSF and IL-4; GM-CSF and

I1.-13; GM-CSF and IL-15; or IFNo.
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t he conpositions and/or nethods and in the steps or in the sequence of
steps of the nmethod described herein without departing fromthe concept,
spirit amdoxeape’sh the invention. Mire specifically, PCTWiSkéochesiapparent
that certain agents which are both chemcally and physiologically related
may be substituted for the agents described herein while the same or
simlar results would be achieved. Al such simlar substitutes and

nodi fi cat i t e Wthin
the spiritF Deananbell cbth 1 pRain U bRl b relch  Bel AR Bl e
cl ai ns. Dat dlood hahdraclkdy cdllsQPrBMAE:s) dodepah denporeinp ef theendubatiehpeaviddhat
apheresis products that are held for up to 72hrs post collection fromthe
patient can yield highly viable PBMC popul ations, w thout significant bias
in the re‘f@wq{eqﬂethsdllspaxlh?m%e%lﬁ the FARACR drdolhledSHoin tH@sh’_[IJJ RS from each
time point, and culture for 'the generation of mature DCs ) results
in a high fdadu@h@ymaf viable cells, although the total recovery of DCs
usi ng apheresis products held for ext ended ti ne peri ods does decline
(Tabl e 17). Nevertheless, sufficient DCs can be generated for further
processi ng3 byhegh&Bdd 8PELAL | DRVHMriR tHehetho latd dre@héFBm thERNAMENGrR40L
RNA. Most inportantly, Tabl es 17 and 18 show that TI P-DCs generated from
the vari ous stfellawing s isehetion aegodqual |y amenabl e to el ectroporation, and
recovery, with full maturation into the final product, PMe-CD40L DC.

PME- CDA0L DC generated from this study can be fornulated as “vaccine' and
f roz;an and4.t Ih&vmh ethod bhelaiin lewh:hﬁmﬁltjﬂe;maﬁdo@tes@fe ertﬁhhedeﬁomrﬁmla]Tm/i(hn@. I n
concl usi on, apheresis prodycts _he or up to. 72hrs paost collection are a
Viabl e raw rriEAton dHige Fe%cﬁk grafienteenirigationt %Mtﬁger&P Sensirdiet f or

application d.p; tiof! HH 128 WP PQ6/ 127150 PCT/ US2006/ 013159 CLAI M5
VWhat is clai r?eéffﬁgd.lo . ehode fSr goduci ng dendritic cells from

nonocyt es, conpri sing: b provi di ng m)nocyt es that have been incubated at a
terrperatu

R e T e L s o

di fferenti atfonowhis tﬁ@irﬁummciaxéhsé bl BLOWHSAEE inbhécyedl tb 8dherd to glagidret hod of
claim1l1, wherein the nonocytes are human nonocytes. 3. The nmethod of claim

1, wherein the incubation tenperature is 6C - 28C.
16. The method of claim 9, further comprising a step of maturing the immature dendritic

cells into mature dendritic cells.

17. The method of claim 16, further comprising loading one or more antigens into said

mature dendritic cells.

18. The method of claim 16, wherein the step comprises contacting the immature

dendritic cells with PGE,, TNFa, IL-6 and IL-1p.

19. The method of claim 16, wherein said step comprises signaling said immature

dendritic cells with IFN-y, followed by signaling the dendritic cells with CD40L.

20. The method of claim 19, wherein said signaling with CD40L is effected upon
translation of a recombinant CD40L mRNA within the dendritic cells.

70



4. The nmethod of claim4, wherein the incubation tenperature is 8C - 26C.

5. The nmethod of claim 11, wherein the period of incubationis 8 to 48
hours. 6woTBh&/metshod of claimb5, wherein the period of Pcmasb@sioos1s¢s 10 to
30 hours. 7. The nethod of claim1, wherein the period of incubation is 26
to 72 hours. 8. The nethod of claim1l1l, wherein the period of incubation is
48 to 80 hours 9. The nethod of claim1l, wherein the differentiation is

i nduced . Thernethod g claiie 16nwhereintths stap tobmprisas|contaetingpiie immmatmpr i si ng an
effective anount. of _a co sition that induces the differentjiation of
monocyt es i ferHimsedLvEh § fW?%’ @QH\?@W’ ta prodyeematurdpdgtic eelly m 9, wherein
the conposition is GMWCSF and IL-4, GWCSF and |1L-13; GWCSF and |L-15; or
| FNa. 69 WD 2006/ 127150 PCT/US2006/ 013159 11. The nethod of claim1,

wher ei n t2BeThomethpties chime 2y fustheart congysitatranafacting said pragira detdrsisctells
nmononucl ear cel | BMCs) dur.i al | a portion of the incubation period.
T The. mot Wi bt ghoncing CRABE afg/or R PufiBling e Pt plod stBERER t he Suby ec:
by Ieukaph%ﬁ@?g%fﬂ@r%{he met hod of claim 11, wherein the nonocytes are
enriched fromthe PBMCs during or follow ng the incubation period. 14. The
met hod of claim 13, wherein the nonocytes are enriched from said PBMCs by
elutriatisgn ilute Eigoll i trifugation, dil P ensity
gr adi ent Z%Cglﬁ e Sgé’ F%ﬁmgrz ’%{E%rellg]t%% eagncgggﬁé%egor}qg{e cgerﬁ%I %ﬁl{ge%:g claim
13, wherein the nonocytes are enriched fromthe PBMCs follow ng the

i ncubation period hy allow ng the nonocytes to adhere to _plastic. 16. The
met hod of24¢|Th¢ methodof rckaﬁar22c‘6hfrﬂnsthﬁ5@%@?@6%?nermtqwrm§thpﬁ@1 MBS e
dendritic <cells into mature dendritic cells. 17. The nethod of claim 16,
further conprising |oading one or nore antigens into said mature dendritic
cells. 185. Themettodad climd|, firthefl Gommingiondingehesdendritionplis witls ovomt act i ng
the immature dendritic cells with PGE2,. TNFa, IL-6 and IL-1f3. 19. The

met hod of cPEFFAFEenyRdraTyre2aaptiggralsa ?S]rﬂﬁ“fhé‘@%cé]rgnal ing said i mmature
dendritic cells with IFN-y, followed by signaling the dendritic cells with

CD40L. 20. The nmethod of claim 19, wherein said signaling with CD40L is
ef f ect ed 2@p&he method of claim 25, wherein the antigen is autologous to the subject.

27. The method of claim 25, wherein said antigen is loaded by transfecting said dendritic

cell with one or more RNAs encoding said antigen(s).

28. The method of claim 27, wherein the dendritic cells are transfected with the RNA by

electroporation.

29. The method of claim 27, wherein said cells are transfected with approximately 1-4 pg
RNA per 10° dendritic cells.

30. The method of claim 25, wherein said dendritic cell is immature at the time of antigen

loading.

31. The method of claim 30, further comprising maturing said antigen-loaded immature

dendritic cells into antigen-loaded mature dendritic cells.
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transl ation of a reconbinant CD40L nmRNA within the dendritic cells. 70 WO
2006/ 127150 PCT/ US2006/ 013159 21. The nethod of claim 16, wherein the step
conpri seswoantacaerisng the i mmature dendritic cells wth PGEAIS200kBa315and | FNy
to produce mature dendritic cells. 22. The nethod of claim 21, further
conprising transfecting said mature dendritic cells wth an RNA encodi ng
CD40L and/or RNA encodi ng one or nore antigens or epitopes of interest.

23. The cer cell
ant i gons. 2oipe 64 B M as \DRkEh il gL A B e R R PRBATCR re
pat hogen anumgeﬁSmHséE?aﬂimgnmethod of claim1, further conprising | oading

the dendritic cells with one or nore antigens to produce an antigen-| oaded

dendritic cell. 26. The method of claim25, wherein the antigen is _
aut ol ogouss t-fhd iehs4 B 86im 327wheTEiﬁ hEddaed 19Ee1€ét@d Ebl%Ethe phehebisistiiethrant i gen
is |oaded by transfecting said dendritic one~or nore

encodi ng sairdnareil gam(es)Chrcm&; lyﬁnﬁoamdieukmﬁa,ahwltlpieZﬁyelomMmelaane dendritic

|1 t f ect t 29. Th t hod of
Clai m 27, WHRPRR CeSien Tt Sere PR SPECEON VPR, SPRPOA PSR 14 g RuA
per 106 dendjahtlesti€@locsr. 30. The nethod of claim 25, wherein said dendritic

cell is immature at the tine of antigen |oading. 31. The nethod of claim
30, further conprising maturing said antigen-loaded imature dendritic

pemi uszoon oniagiod S iR SR MR a R chllcRe B o X L0 P gen i s rom

or derived fromone or nore cancer cells or pathogens. 33. The nethod of
claim 32, vvherel n the cancer, is selected froamthe group consjsting of

renal cel Pochmediod fipdarinisteripaseadriticoeflaiaraing i a sHRIGoH SPEIPRY @0 s,
mel anone, D{ggst ahsw &gwézen%ﬁmﬁc ERGELine kﬁﬂgné;@ East 994 BNSERRAE

st omach canc and ncreati ¢ cancer. of claim32, wherein
sai d pathogdn is ddlminxs‘renlnlg,‘dmd thawed vaccme to the subject without altering the ratio of

cells to DMSO prior to administration.

36. The method of claim 44, wherein the concentration of DMSO in the frozen vaccine is

approximately 10%.

37. The method of claim 44, wherein the dendritic cells are prepared by the method of

claim 16.

38. Use of an antigen-loaded dendritic cell for the preparation of a frozen medicament for
the treatment or prevention of cancer or pathogen infection, wherein the medicament
comprises at least 2% DMSO and is ready for administration upon thawing.

39. The use of claim 38, wherein the medicament comprises at least 10% DMSO.

40. A composition comprising dendritic cell manufactured by the method of claim 16.

41. The composition of claim 40, wherein the dendritic cells are antigen-loaded.
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35. A nethod of admi nistering a dendritic cell vaccine to a subject,
conprising: a) thawing a frozen dendritic cell vaccine conprising at |east
2% DMSO, waoaoodne7esdmi ni st eri ng sai d thawed vacci ne to tireTaiskgos®13189 t hout
altering the ratio of cells to DMSO prior to adm nistration. 36. The

met hod of claim44, wherein the concentration of DMSO in the frozen vacci ne
is approximately 10% 37. The nethod of claim44, wherein the dendritic
cells areypr : d . ' . t - | oaded
Gendri t1 o o] FOyBbepichiof oAb AT wBlreia Bl e il it inDleoBR Al AR

treat ment orempodivgiD49h. of cancer or pat hogen infection, wherein the

medi canent conprises at |east 2% DMSO and is ready for adm nistration upon
thawi ng. 39. The use of claim 38, wherein the nedi canent conprises at | east
10% DVEQ. 48 0ok BfEaAibh o @fhish 0P L RANE Bk hbfurhf doldpRLbaCkuIeA Y the
met hod of claim16. 41. The conposition of claim40, wherein the dendritic
cells are antfiapern: hwaeletiCD30, I82,00B3G, MHECIRET MdBR006/ @IdHEdclasd]l The
conposition of, cl.aim4l rein th endritic cells are transfected with
TR encodi REEHRLES compa o TalmsaBndititah bsraed St WAL FBRROMR rat ur o
dendritic cells has increased |l evels of one or nore of CD380, CD83, CD86,
MHC class | nolecules, or MAC class Il nolecul es as _conpared to mature
dendri ti c4deficomppiifion eemprisng MeRshmeppety deatvedslenditicenisogherpigrthe onpri si ng

mat ure nonoc deri [ e e e itic
cell s have ilﬁ%tﬁéeacgeélgxﬁgsgﬁgﬁ% tiﬂc??l%aggdr ier§r%1rs \é@g?e %@Q Oé@%dﬂ@g,’ ELE)[@II@IC cl ass
| ol ecul es, MBIC dltds Iahalesuled, oMIEC dlassIlasoleqilgads@iparedad wiaturd dostiritic c
cells prepared fromfresh mynocytes. 45. The conposition of claim 44,

wher ei n t he GPHP BFREEENM {ieth WenPwiesre transiently transfected with an
MRNA encodi ng CD40L. 46. A mature nonocyte derived dendritic cell, wherein
the steady state ratio of ALOX15 RNA to (3-actin RNA or GAPDH RNA in the
cel |l is | d§sThehampbsiondT clafihd4dwhetein the naairk deddriticaiells 4%, trankientdy n t he

ratio i s betwee .2 1o 0. 48. .The ritic cell of claim47, wherein
the ratio i str%]éf‘?xgegﬁ”‘g?%l’?’i{ \ gncogling CAB%@?'ure nonocyte derived dendritic
cell, wherein the steady state ratio of CD52

46. A mature monocyte derived dendritic cell, wherein the steady state ratio of ALOX15
RNA to B-actin RNA or GAPDH RNA in the cell is less than 1.0.

47. The dendritic cell of claim 46, wherein the ratio is between 0.2 to 0.7.
48. The dendritic cell of claim 47, wherein the ratio is between 0.4 to 0.5.

49. A mature monocyte derived dendritic cell, wherein the steady state ratio of CD52
RNA to B-actin RNA or GAPDH in the cell is greater than 1.0.

50. The dendritic cell of claim 49, wherein the ratio is between 1.2 to 5.0.
51. The dendritic cell of claim 50, wherein the ratio is between 1.5 to 2.2.

52. The dendritic cell of claim 51, wherein the ratio is between 1.8 to 1.9.
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RNA to (3-actin RNA or GAPDH in the cell is greater than 1.0. 50. The
dendritic cell of claim49, wherein the ratio is between 1.2 to 5.0. 51.
The dendrwoi2eoarlisoof cl ai m 50, wherein the ratio i s beregans2006H13169 2. 2.
52. The dendritic cell of claim51, wherein the ratio is between 1.8 to
1.9. 73 WD 2006/ 127150 PCT/ US2006/ 013159 53. A mature nonocyte derived
dendritic cell, wherein the steady state ratio of TLRL RNA, TLR2 RNA,

I L- 1(3 RNAz0 n%?&% B L1y r@ﬁg’ Rl Hr RS | ess
than 1. ON%EAA e J%ﬁ?{téidgﬁggfﬁé@flﬁg@g@rﬁv §,lp\?ﬁer EIdk%% téeﬁ?igs)?o |s1 bet ween
0.2 to 0.9. RBE3A, TIR2 RISAJHI-1 p RN bt CDEI RNA o BhctimRAAconGARDH BRNAoin s

between 0.5 to 0, 8.. 56. vacci ne conprising the conposition of any of
cl ai ns 40- 551513 ?2»11 1s less tgan iAO

54. The dendritic cell of claim 53, wherein the ratio is between 0.2 to 0.9.
55. The dendritic cell of claim 54, wherein the ratio is between 0.5 to 0.8.

56. A vaccine comprising the composition of any of claims 40-55.
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