WO 2006/127150 PCT/US2006/0131.59 DENDRITIC CELL COMPOSITIONS AND METHODS
FIELD OF THE INVENTION The present invention relates to methods for the production of dendritic

cells and relwgg(ﬁ‘%yng? itions useful in the treatment of disease. BACK%@H&\J%&%E&E

INVENTION Numerous clinical trials have demonstrated the safety of dendritic cells vaccines, and
more that 1000 patients have received dendritic cell vaccines with no serious adverse events
associated with the therapy and clinical responses in one half of patients (Ridgeway (2003) Cancer
Invest 21:873-876). For example, a recent study showed that vaccination using dendritic cells loaded

with four melanoma peptides (gpl0Q, melan-A/MART-|, tyrosin e igen (MAGE-3), KLH
and flu matrix resulted in re &W%ﬁ?%mggﬁwwiﬁ%ﬁgvaminations
(Banchereau et al. (2001) Cancer Res 61:6451- 6458). A common method for preparing dendritic cells
(DCs) is to collect peripheral blood monqﬁqgilﬁa(%cﬂﬁﬁ%?}%@ a subject, and then differentiate
the monocytes, which are a small proportion of the s, 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 300 ltsh/eAIANAU AN AURIREAGRINAAN IR YRUAHS CUDIKaFIals where

dendritic cell vaccines were made from monocytes, the PBMCs or monocytes were either cultured at
approximatghicg rorapdriiaas woihihia feirprmenbeidseesiection 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 _maonocytes. The differentiation of
PBMCs into DCs takes about one Wé?é‘k&%ﬁﬁl? &@EHEWE%%%II% technicians. Accordingly,
providing facilities and personnel for manufacturing DC vaccines at or near each clinical site where

PBMCs are obtaiped from a. patient would likely be rohibitive, 1 WO 2006/127150
PCTIUSZOOG/Ol&%ﬁrﬂu&% tlr%?é)ﬁf/%aig% eelrl%\%n ter %ﬁrstr%na%%% g%f)uf?fir% Ecv%gzl:%iﬁ%%cﬁefgé ai?r%vide one
or a relativelyrethall iGihpeicofsfaciiitiescivad dandntanufheanenBCHwacnirmes dromipetie sveBMCs or

monocytes, clieaiad ah Rl Sia ATHIBANSDIARECIQ AMAMIBSHERD RIB:LIOY PYEY) such a

model cannot be applied to current DC production methods that require fresh PBMCs or monocytes.

Freezing freateen sy fdsSeqtits Beamemalmarmpalbsisiy Srirneddbrorarsinaifs #B%ing
leukapheregissand hereiors inRotatesimble siernativen fusodingly/thereris, Rrept to develop

methods f%é{]a%ggg %ltji%gg (%/I(Zj&(\é%ggl)?l%iﬁség f?u%%a%s}{?‘gsntg‘z?gdoi%yxtggretgs?ctm of metastatic
melanoma after four bimonthly vaccinations (Banchereau et al. (2001) Cancer Res 61:6451-
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 faciiities and personnel for
manufactoring DC vaccines at or near each clinical site where PBMCs are obtained from a

patient would likely be cost prohibitive.



have been stored during shipment to a manufacturing facility. The present invention satisfies this need
and provides additional advantages as well. SUMMARY OF THE INVENTION The inventors have
discovered nYE@RSB&MIEN allow the preparation of dendritic cells and deXdRfEHE ¥ 4d#nes from
monocytes which have be stored at 1-34C for time periods of 6-96 hours following isolation from a
subject. The ability to manufacture DCs from stored monocytes allows greater flexibility and shipment
of the monocytes from the site of collection to a manufacturing facility. In additiogéﬁthe inventors have

found that the de}lﬁ?ﬁ?@e&@'ﬁl%\?@m@mﬁéaﬁ?ﬂﬁaﬁ%ﬁ?gﬁ Efar?faﬂﬁéﬁt@spé?& 8ot Sically
comparedst(cidemdrﬂécuaﬁﬂstM@mu@ﬁrmm@waﬁmwwhﬁu&ammmaﬁmgmdisclosure
that have Boo e e L e ime hey

are isolateditéréricovmgfebapkanesis, ndibimeforeisifire Asitmestismgtivio fesaubngio Werdfitic cells. In
a preferreq ﬁ&@?@&%ﬁ%@?ﬁﬁ%ﬁ&%@@% bylerkapheresigfocaliechperpheral blood

mononuclear cells (PBMCs) that comprise monocytes, Preferably, differentiation is induced by

contactingt#ie KRSASEFRESIving SHEPmERS thicarmiRermesRe R e%f?é%f&ﬁ?ﬁwmﬁﬁosition that

induces thg,diffeseptiationiats b0 084#:4360.F &IUS2006/013159 monocytes into immature
dendritic cells, such as, but not limited to, GM-CSF; GM-CSF and IL-4: GM-CSF and IL-13; GM-CSF
and IL-15; and IFNa. The immature dendritic cells can then be matured to produce mature dendritic
cells. The mature dendritic cells manufatiuiech By e MEH GdY BNTEOHisclosure are phenotypically
different than prior art mature dendritic cells. For example, the disclosure provides mature monocyte
derived dendritic cell, wherein the steady state ratio of ALOXI 5 RNA to actin RNA or GAPDH RNA in
the cell is less tiZn ih@nbrisiyadiworeasd thediivia svidnabiene thromiseaatioros ixewixits esliactin or
C"CAPDH RN adnymatute depddic 6l s iphaiediliom st aehocuies Acappthat saBadiment, the

disclosure provides a mature monocyte derived dendritic cell, wherein the stead¥ state ratio of CD52

RNA to actif RRGberGAPBingistiaies fiemeaibieial Be@bityde mmararm bSdiem seedisclosure

provides a monocytes allows greater fiexibility and shipment of the monocytes from the site of -

collection to & manufacturing facility. In addition, the inventors have found that the dendritic
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 melecules, such
as CD80, CD83 and CD8E, 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 disclosure 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;
ang

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

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

medimn comprising an effective amount of 2 composition that induces the differentiation of

2



mature monocyte derived dendritic cell, wherein the steady state ratio of TLR1 RNA, TLR2 RNA,
IL-1(3 RNA or CD69 RNA to actin RNA or GAPDH RNA in the cell is less than 1.0. In still another
embodiment"haddEtidsare provides a composition comprising mature makddyE2M8eAAE dendritic
cells, wherein the mature dendritic cells have increased levels of one or more of CD80, CD83, CD86,
MHC class | molecules, or MHC class Il molecules as compared to mature dendritic cells prepared

from fresh monocytes. in addition, the disclosure proyides mature mongcyie dexiy ndritic cells
having a@%%aa%ta}@?&v8|§°aﬁ%e@éi§%&sw%§£k‘&?ﬁﬁ %@ﬁﬁ;@%&%\gf zﬁ(lil(S RNA or
CD69 RNA -Z:hendersiritisicalls prapacskhydhe-oehad SHfith eThisttosarrecaiengatitoedisiganseful for

preparing vaccines. Thus, related dendritjc elé.hco ositions and vaccines are provided as well. In a
preferred B Bﬁﬁéif?eﬁliﬁ%&‘fﬁé“ﬁsg’iﬁ 5%%5 %CFQ‘?%e subject. Preferably, the dendritic cell vaccine

is loaded with antigendremaicancar seleipaihpgen presentdntibaissubjecte Junprigivgly, the
inventors Cpf?,ve I(t)und tha;[n der%d(jt(iic el{lcvcaeﬁgipgﬂse}f(roz n }gﬁt}alp OSSrQ are stable in the presence of
DMSO foriaflﬂl%}aslfaflﬁél GUrgat ‘éret%aV\lnng. Accorafﬁla y, the disclosure provides the use of an
antigen-lopetficemdritic welhdoythéepvep deatdttcotall ahemeim b sk s Al EHt br
preventionsef caNGEs PRRANPIRLPRIE RieN \heI&it e o etlifamenteomREsae ALiPASLA0 DMSO

and is ready for administration ugon thawing. In a second aspect, there is prov_idegépﬁﬁ use of an

antigen-logeraarahiribe Edipr HOPte fartBnosrEaorEh IRARIEHE e 88 ent or
pr%vgntiorgg%g(@@ ?ﬂ?ﬁ%ﬂ%ﬁ%&@ﬁ%ﬂgﬁﬂe%ﬁ%‘%ﬂﬁlﬁ me Qigamlll@tpﬁ%&r %ﬁtﬁ%ess'[ ZCVE’hDg/'SO
and is ready for adminjstratjon, Upon.thawing, and wherein said ce repared.. as
defined ab‘B%‘."fP{t%ﬁW&{a ‘%ﬁ}?ﬁ M t‘?’%‘é%igﬁg‘sﬁ?g%%%i%gs %%%%ﬁ%%%a%c?ﬁ%@g‘ sog bject,
comprising; 2 hawiRg &frezendensritic. eellassine eoptprising akleasbete HMEE :and 3 WO
2006/127150 PCT/USZ@%

/013 ~administering the ) iE ghjactwighout altering
the ratio of%aét\ﬁe OB %gﬂg?%o%&(ﬁnn?ﬁ igﬁ%‘%}?‘ﬁ%}g}gg}%ﬁ %tgﬁegéﬁgﬁr? %%MS Tg&@o

approximalefal Moe! ki thisd GRHR ENthéredipRovidar & 4STRPOBRSrittnprisindeaeiartcleell

manUfa(.:tured b)fnﬂs}t%irg%tpzord ela %o (1:';];' nn%qh%b%\{:?dsm ap‘?%%@s%Sc%%%s‘iﬂ&'{%dﬁqﬂ{%gdﬁgt@@mpOSition
comprising mature mor_loci/ ederived dendritic cells'as prepared by the method as d fln%ggbove,
t

wherein thEsRafye ferdtigc nale Wasisbe BAEOREHEHE AbidprdErse N8 tHss, MHC
class | molgguiigsner-MHE sasii MolsguRERs SamIaRldamatpHendsidTals upared from

fresh monocytes. In a fifth aspect, there is provided a mature monocyte derived dendritic cell as
prepared compared to mature dendritic cells prepared from fresh monocytes. In ‘addition, the disclosure

provides mature monocyte derived dendritic celis having altered steady state levels of
ATLOX15 RNA, CD52 RNA, TLR1 RNA, TLLR2 RNA, IL-15 RNA or CD8% RNA.

The dendritic cells prepared by the methodis of the disclosure 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 anfigen Firom a cancer cell or pathogen present in the
subiect.

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

In a second aspect, there is provided 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 adminisiration
upon thawing, and wherein said cell(s) afe prepared by method as defined above. In another
embodiment, the disclosure provides a method of vaccinating a subject, comprising:

a. thawing a frozen dendritic cell vaccine comprising at least 2% DMSO, and
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by the method as defined above, wherein the steady state ratio of ALOX 15 RNA to R-actin RNA or
GAPDH RNA in the cell is less than 1.0. In a sixth aspect, there is provided a mature monocyte
derived dermiiipnoet ssprepared by the method as defined above, wherehC WEsgtes@sstate ratio of
CD52 RNA to Q-actin RNA or GAPDH in the cell is ereater than 1.0. In a seventh aspect, there is
provided a mature monocyte derived dendritic cell as prepared by the method as defined above..
wherein the steady state ratio of TLRI RNA,, TLR2 RNA, IL-la RNA or CD69 RNA to B-actin RNA or
GAPDH RNA irbthe eéiisimering it thayed vassinertertisoeihiesitrithoeh sirring &t o8 oglis -
antigen-loaded dendtjfigcelb, whetsiisaigeeflds differentiated in vitro from a monocyte and is capable
of surviving in vitro for at least 24 hours following freezing in, the presence of 5% DMSO and thawing.
in a prefémserahimt mapminseAgeNMRRA e aergmael i@ apable of surviving in vitro for at least

24 hours following ([ age a0 NG eSEAGR.0f 2 MBS QuAprhawng: o anofbeigiadiment, the
en

disclosure provides a ritic cell vaccine, comprising approximately 5-15% DMSO, wherein said
vaccine is PEaEy/ A AifEREtRIT® a subject. In an eighth aspect, there is provided a vaccine
comprising the compesitiansascdefified pbaded 4 BRIESDESGRIRTHONOR HtBFIGIYRES Figure 1:
Diagram of a preferred shipping container.an ing.materials fovthe temperatire controlled
shipping ofiﬁﬁlgﬂ%%ftegls? e.é%ﬁ%hﬁe%?%ﬁ?ﬁu%ﬁ%éﬁ% 5 RNA-transfected DCs provide functional
costimulatdaysippaeDesiwErentesteertar B Kbt . SERRGIETNHaysdragisetiss foMBBMC in a

mixed lymphocyte, (MLR) AssawatianashRCsimany sk o difereneonars were paired with
previously frozen PBMCs from each donor. QI pair wise combingltiq;nﬁ1 ere test?d usin'%1 ELISPOT

(INF-y) as the reatfotit B SRhI T 4 SR 790 pradaRE BERsTred With St 8%9{:&}5&5!5’_@6 Cs. Columns
2, 3, 5, 6, ard heepreseRiRG sipaiedhwith lomeripoyousiPBMESX CoRivny ferap fptesent DC

only controls. Colpmps 1314 representRBME only controls. Figure 3: Cytokine cocktail matured DCs

were compared to iImmature DCs from the same donor in their ability tQ stjm‘ul%'%ﬁt Thl cytokine

production from atitGSHRESTEeE e B HOfR FHEHY D PRSI AR EBG SRt R R SR coding Flu
matrix proteipn:anehstsed doddstim dated-nspecific smamanuC il drefit it Fbgous RBMBSIATHe results of
the ELISPOC:TI'A%%S%§ %ﬁisl otﬁsﬂ/t\é\/retum{'flls| %.function of input PBMC) are shown. Each set of four
columns is “arranged in the ogifowmg order: IFNy production elicited from Flu-specific T memory cells
by immature DCs HFRpeyrotiuatise- it d fREpYIRTd-<h ST TRBRR R KEsh PRt ecD ES; IL-2
production gligiied frormhFlresReciicehrnemeony, cails-biv imumalitie REsaandiiTERT RNA; TLR2

RNAs IL-I B RNA or CD69 RNA to B-actin RNA or GAPDH RNA in the cell is less than 1.0.
in another embodirﬁent, the disclosure provides an antigen-loaded denchiti_c cell,
wherein said cell is differentiated in virro from a momocyte and is capable of surviving in
vitro for at least 24 hours following freezing in. the presence of 5% DMSO and thawing, In
2 preferred embodiment, the antigen loaded demdritic cell is capable of surviving in vitro for

at least 24 hours foliowing freezing in the presence of =10% DMSO and thawing.

In another embodiment, the disclosure provides a dendritic cell vaccine, comprising
approximately 5-15% DMSQO, wherein said vaccine is ready for administration to a subject.
in an eighth aspect, there is provided 2 vaccine comprising the composition as defined

above.,



production elicited from Flu-specific T memory cells by mature DCs. 4a WO 2006/127150
PCT/US20061013159 Figure 4: Two vials each of two RNA-loaded dendritic cells preparations made
from day-old PBMCs obtained from 2 different healthy donors were thawed. One vial from each donor
was immediately tested in an allo %{% dﬁgegl@) i R ach preparation was
allowed remain at room temperatu f ﬁlnu e gﬁiﬁe%bei gg{ésayeg by the same method. The
PBMCs used in this experiment included autologous cells from each donor as well as a third sample

of PBNCs fom & 600t siglale 10 Uher UG AU 0 PS.ASSAN MR ELISROTNE ). Fioure

5: The functionali reeze versus p W was assess e ability of the DCs to

stimulate &rmsmbe Phpspled fbirsiporicadnenyatitbiay duk mbriesiagradaghetion of decreasing Flu
MRNA concentrafignd/segNar #aRalactabc I he Basaseadiol oh@sn ik QoM i s kigtre 6: Flow

cytometry assessment of GFP expression by DCs following _electroporation with RNA encoding GFP.

Untransfetatied(fradhe abilie) irismdere INFacemduréorokime RBMmE mdind\wrietsa and CD8 T

cells follopngkstismatapwitpRCiransiosied pith BNiArarsoding SR dpagativagontrol, left panels)
or CMV pp65 (right f%anels . Figure 8: CSFEHdiIutio in CD4 and CD8 T cells following stimulation with

DCs trand¥&teerlitror %ﬁ?&é@ E&fan"vﬂ BRI ST AR O ERIGS 565 gt panels).
Figure 9: Rhgsetypesietigay immasureCitasriic cellaniDGa)psepared fraraddaitinidtolegiapheresis
product. Figure 10: Phenotypes_of day 7. mature d itic cells (mDCs) prepared ay old
Ieukapher%ygﬁoo% mﬁlﬁ#‘)\ |;éﬁ=§é§%%ﬁ’ﬁ8ﬂ%j§%ﬁf§@@r\ﬁﬁ‘bﬁtﬁ%’h‘ag‘gﬁ‘gﬁis disclosure,
varic_)us meHhJ_iﬂmSO-pathﬁnmbﬁ@q@pa@n@s}n@ﬁd@ﬁb@emmfé&ﬁmdﬁymmtmng
citation. The disciogues. ollgee PURlGaH MA.RRISEe Ad EplishadaanaRasEcaligns are hereby

incorporated by reference e present disclosure to more fully describe the state of the art to

which this samertionetaihabilie orsimaias The predant nredntirndapleyiolomssd sillsrwise

indicated, gagventianal technisugseimalectdatiniray (RebaingrecamiingpidechHiaugsi 5 WO

2006/127150 /US2006/013159 microbiology, cell biolo}gK/I biochemistry and immunolg{gy, which
are within Sialgiedimepecific memory CTL from aitologous PEMCs. The results of the ELISPO

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 Fiu-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.
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art. Such techniques are explained fully in the literature. See, e.g., Sambrook et al. Molecular Cloning:
A Laboratory Manual, 2a edition (1989); Current Protocols in Molecular Biology (F. M. Ausubel et al,

eds. (1987));.the )' ethods in Enzymology (Academic Press, Inc.); : ical Approach
(M. MacPheng)nzi(t?@%ﬁéﬁ Press at Oxford University Press (1991)); chéﬁkg%'rﬁ;‘{@gg%pproach

(M.7. MacPherson, B.D. Humes 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 Animgl,cel Guiniga(RebciFbeshn aNadid:R8 GonRefiniinnsrearusad homikoaertain terms
may have the foIIowinEjgefined meanings, As L%egl in the specification and cla,i;g% the singular form

"a," "an" afltHET G utieb tRiRRd fratR A tEEsH R AT IR i IR LR SRR For
example, thaéerms RreaitiateBlueasdd phuralibyhof Relisaynchittidg: srdndeddheseofadihe term "antigen” is

well understood in the art and includes substances which.are. ilmnun nic, i.e., immu ens, as well
as antigen?&sgﬁﬁ'?’gﬁlégf % EL\‘/\?%%F&%‘BF %Fa?tlé) ’ a%? %raﬂusfgqgf gplgn érﬁ#asgr%%rg#vﬁ%%%%sg}%%ﬁe in the
present inventiome andhiil S edBME smatds mtts lxptethiot arsdift e tigiet gakrettlér frommatlor

ciseaseeiieg), ALDIEcigS ADHOET {9 2. FUSNIBhIgRN, ) lger S some otrer

t
foreign antigen (e.g., a food comp len, etc. e term "antigen” or alternatively,
"immunogéné zgppiisstEEHRGTORYBH)more than one immunogen, so that immune responses to

multiple immunogens reay-be ;mogllated sieltanenusly Moreverqhe term.daciudes any of a variety

of different formulations of immunogen or antlc%en. In preferred embodiments, the antigen is from a

cancer celfoifity pathe Grs. P REBIEE 2 therepidar seRTdia Fenariaiesy N g muREC i &loma cell or
a melanomaneglin Braferadnatheasns A kb andHE4 o prefauspnemiadinenisiolesantigen is

delivered to the antlien presenting cell (APC) in the form of RNA isolated or derived from a cancer
cellora pe@ﬁ&féﬁ (BEed from” includes, but is not limited recombinant variants of naturally

occurring sequergesydBelutiRockisiansytassenglaied arrelatadssraugoes. Methiogs for RT-PCR of
RNA extracted from any cell ., a canc quo a;ho e%%, nd.in vitro transcription are
disclosed i#%?é‘ﬁ@ﬁ‘&%‘y@’.@? @%@S@f‘%gﬁt ’6%%&5 FRNdESBERe 6, and POT/LS0/053271,
the contents of whighcare inaarperalac byselerendeity WO-2006/4 24 SIDR GHAJSR2O0B/@EB459 By
“cancer" is meant the. abnormal ce of cells whi hibit relati utonomous, growth, so that a
cancer cel %1x?1‘fﬁl S %3%%“&%%?%‘%’@#5@@2% éﬁeg%%sew %:%‘;i?l\?a;‘%ieﬁ‘i%odﬁ %%/ }ﬁ]\i‘g%‘.?%aaﬂ’ﬁc?%%to ’ceﬁ%‘
proliferatiopaceistrol (3&v ppfdusighlisasals)be benign or malignant.

Figure 8: CSFE dilution in CD4 and CD8 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 (inDCs) 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 technigues of molecular biology (including recombinant techniques),



In various embodiments, the cancer affects cells of the bladder, blood, brain, breast, colon, digestive
tract, lung, ovaries, pancreas, prostate gland, or skin. The definition of a cancer cell, as used herein,

includes nOt(erH%(%Bﬂ{% Iy cancer g:ell, but also any cell plenved f_rom a C?B?ﬁ!’s%%%n%?ﬁ&mdwes
metastasized cancer cells, and in vitro cultures and cell lines derived from cancer cells. Cancer

includes, but is not limited to, solid tumors, liquid tumors, hematologic malignancies, renal cell cancer,
melanoma, breast cancer, prostate cancer, testicular cancer, bladder cancer, ovarian cancer, cervical

cancen SIATAGHRICLPERRNA0BRIRARGEY Qmmelggg%&wﬁnﬁﬂmgmmma,

glioblastoma, retinoblastoma, Ieukemias, myelomas, lymphomas, heg)atoma, adenomas, sarcomas,

carcinomadthiuslo taeicees e eratainge il I edir e SRS S-iSTBRAEFtal ERCHaE the

compositiqngang Methadeialudeiheresiiasalapenisullnabexelsdinuehels: Kasisting
essentially of' when used to define compositions and methads, shall mg&n ggcl.uglngéﬁg%er.elements
of any es$EnthIATSHEElesS the BOMBRGSRBRS TS SRS ENAEERCeds of the

elements axeflinpehhireginpedeh vt evetitleritace goiRantirants Oefarficnselatigiand purification

method an rmagceytically acceptable cagriets, sugh as te buffe saline, preservatives,
and the Iiké%@r@i%%n% gfaé%%cméaaﬁ? @f%%é‘ rhrll%?g rgﬁgf?ggg‘h@fienrlﬁ%ﬁ?é{ gg%tr%y ﬁl‘rg?é%ients and

substantial hefhochstidpditey adraﬁniste{wmeat(ﬁhp@sitm&zpﬁh@imﬁbﬁiﬂm Mh@dm% defined

oy each of ifieag RS AR e RALS Wil s scoRp A s IeRliaN feuised erein, the term

"cytokine" refers to any one of'the numerous factors that” exert a variety of effects on cells, for
example, ifieRsERTY §1oWHS Ov-proliferation. Non- limiting examples of cytokines which may be used
alone or in combipghigmdnsthe practice of the present invention include, interleukin-2 (IL-2), stem cell
factor (SCF), interleuln-3 (IL- 3), interleukin-4 (IL-4), interteukin-6 (IL-6%, interleukin-11 (IL-11),
interleukin-12 (ILA ?eﬁfﬂSFFé’Erl&ﬁgf@(ﬁiq&%?ﬁﬁt‘éW@&ﬁE‘?g‘IYE—‘?B‘%?E?S 6 olony stimulating
factor (G- CSF), guansde gy thaspeidiehageadlcininstithe labgg fatton (GN“aiSkhdriteelenkindebeta (1L-
10), interferon-y (IENy), tumor necrosis factor-a (INFa), prostaglandin E2 (PGE2), MW-i 1...leukemia
inhibitory R (%FE)G%S iRt G %é’é%au‘éf’ir%ﬁ%?%)og‘ﬁé“ﬁt ‘ﬁg‘élna&? 7 t%%%)éé‘/‘lzaii?
PCT/US200610d8168uGitpkinedlsrmdodingencialisesihaitaile from several vendors such as, for

example, Genzymg,. (ELAMIRGHam; M) GRORNIGE D ROUIN SAMERANCISA0Eds HmEeR{Thousand
Oaks, CA), R&D Systems (Minneapolis, MN) and Immunex (Seattle, WA). Itis intended, although not

always expiemIeeEnEe, bl FAoIeears: RATAY Zimnligchismriearactiviilds wrrssise bt dhtied
cytokines (gs8 of R6PRARINANYYRIRHEE dop:tawtansikaeaiargiintendatiionmesesut is not

limited to, a self-antigen (whether normal or disease-related), an infectious antigen (e.g., a
microbial antigen, viral antigen, etc.), or some other foreign antigen (e.g., a food component,
polien, 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 antipen 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 natarally occwrring sequences, including fusions to
unrelated or related sequences. Methods for RT-PCR of RNA extracted from any cell (e.g., &
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.



within the spirit and scope of the invention. The term "dendritic cells (DCs)" refers to a diverse
population of morphologically similar cell types found in a variety of lymphoid and non-lymphoid
tissues, Steinman (1991) Ann. Rev. Inummol. 9:271-296. Dendritic cells constitute the most potent
and preferrea" ABEL T e organism. Dendritic cells can be differentiated }?FOW%GOQ%}&%%%, and
possess a distinct phenotype from monocytes. For example, a particular differentiating marker, CD14
antigen, is not found in dendritic cells but is possessed by monocytes. It has been shown that mature

DCs can provideggllihe sianals necassanyfar.T selkaciisption anddrolarations Aigo, mature denditic

cells are not phagocytic, whereas the monocytes and immature dendritic cells are strongly
phagocytcsitngasites Fmanietnts eaec shibisaptahsgadragans Mreide Aesdeittdyocytosis,

macropingRy1asis 9l Ad30IPlre-RIpRMLsIH AR e capintNad iaird AntigeRHplaken anchate
phenotypically CD80" or CD801ow, CD83" or CD83'0-, CD86'0W, and have high intracellular

concentra{fbﬁwmq@"&i&%@ﬁﬂrﬁﬁlS@m&?f%fﬁ%lﬁéglﬁ%@dﬁ%iﬂ]&?%%ﬂﬁ?ﬁeﬁﬁ’ &98Wer capacity for
endocytosisgangd arecphengypricalyp&afak HhoeR8ghagh oCRa6Tyh defativpariscniosmetiature DCs.

Preferably, the mature DCs secrete JL-12 p70 polypeptide, or protein, and/or. secrete significantly
reduced |&VEFS ?’8’]@051%69%%:’29 ﬁllao%“%’&?;)%ag%ff& ll?l'f(?l SREH 9%\%@@%%%% determined by
ELISA of culiueecsiiparnatanhsicotedtetishtadotn 3 dﬁkm@ imatitotionl iofdd Echeal) ﬁﬁtﬁ;n from _
immature BEs. Yerda WG .8t (2Ha0) i@él%gééss?%ﬁ?ﬂ%t Aldary & ebak@IRN, 1rfeatianaad Immunity

68: 1760. See anchereau anc Steinman Nature 392:245 for a review. An "effective amount"
is an amolwmstdfminadisHecicbaratictall sreksimglrasiits biagsicTHastiy STAMEE RTESH be administered

in one or mage.adninistratiofS.ARRICAUIRAS A HR3ARSA9 UsedhakainheRIRssisspHgkels to the

processes by which polynucleotides are transcribed into mRNA and/or mRNA is translated into

peptides, FBASEATRELIBF HHtEInLIE SRS SoRAIRIESIRIEseleP e RoEGRARIRSIEBNA of an
appropriat@:glaioticyBostas IWQREM T2p 4k kGl 200 6/ bRkR Jcauiprassiobl anayninclude
splicing of the mRNA. Regulatory elements required for expression include promoter sequences to
bind RNA ﬁ%’rymerase and transcription initiation sequences for ribosome binding. For example, a
bacterial expressignusedtersn,chssette irphmesg” prorotdd(t guetaciprchroten)panididor tthscription

initation the RS RATANO, SMENERANS HISSIALARARR G (Sembronk 8lahdfis) supra)

Similarly, a eukaryotic expression vector or cassette typically includes a hetérologous or homologous

promoter foMRNEepisyivirasenpatikenmidantibede shatl Bam coalod atrthes ssmmmrasdatodon for

detachmenisgential significance to the combination. Thus, a composition consisting essentially of the
elements as defined herein would not exclude trace contaminants from the isolation and
purification method and pharmaceutically acceptable carriers, such as phosphate buffered
saline, preservatives, and the like. “Consisting of” shall mean excluding more than trace
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 terin “cytokine” refers to any one of the numerous factors that
exert a variety of effects on cells, for example, inducing growih or proliferation. Non-
limiting examples of cytokines which may be used alone or in combination in the practice of
the present invention include, interlevkin-2 (IL-2), stem cell factor (SCF), interleukin-3 (IL-
3), interleukin~4 (TL.-4), interleukin-6 (IL-6), interleukin-11 (IL-11), interleukin-12 (1L-12),
interleukin-13 (IL-13), interleukin-15 (IL-15), granulocyte-colony stimulating factor (G-
CSF), granmulocyte macrophage-colony stimulating factor (GM-CSF), interieukin-1 beta (IL-
1P), interferon-y (IFNY), tumor necrosis factor-o (TNFa), prostaglandin Ep (PGE;), MIP-11,
leukemia inhibitory factor (LIF), c-kit ligand, thrombopoietin (TPO) and f1t3 ligand.



of the ribosome and a downstream polyadenylation signal. Such vectors can be obtained
commercially or assembled by the sequences described in methods known in the art. The term
"genetically modifieq" means containing and/or expressing a foreign gene, or QHCI%}%%%% sequence
which in turnvrggg'f les’the genotype or phenotype of the cell or its progeny. fi other words, it refers to
any addition, deletion or disruption to a cell's endogenous nucleotides. The term "isolated"” means
separated from constituents, cellular and otherwise, in which the polynucleotide, peptide, polypeptide,

protein, ardbacoLagments deraal e AAMANASSRBIRISANIN s EorExgaple, Wil

respect to ucleotide, an 1so polynucleotide is one that is separated from the 5" and 3'

sequence&wiminghish. M4 ) rioenealrhsSodiatan Frane shrdniostmesnd T ugspdiertsdifidse of skill in
the art, a RQARRAMER|YREEHEENGI AV ERGHdRuREPtHeROWREPTIER, iRfOlRNY, ARERARYAT

fragment(s) thereof, does not require "isolation" to distinguish it from its naturally occurring
counterpa W?ﬁ%@%ﬂ?ét%@%ﬁ’éﬂéau%egs%ﬁ’é’ﬁﬁtgﬁlw biflakiept ﬁ%%@&%é}ﬁﬁéfyﬁgﬁﬁde,
polypeptidesrigeateitsiantidedy, RetasmeniDrdateobimdistingtishab e dramntsdatyealisdccurring
counterpart.in that the concentratio or.num%)er of molecules per volume is greater than
tgmot?'?eséﬁ% 'S§8B%P£@5'”?ﬁglﬁ%t of its naturally occurring counterpart. A

"concentraté
polyn ultl:leotide, _pélmitmnptdlwbpidz_dmllp@@h)’,’ aefitrodye, c&iw&agpm@ntésl)am@?_a@[rplmmgiaaﬁﬁers from the
naturally occurin unterpart in its_primary; s nce r . s C pattern,
e SESEUCIOE D5 I SARR S e dosrnten

Istinguis m Its naturally occurring

counterpaftiby Reprrsanycle §USHRS torldrainitigioelly dopsbifgthide oharnetarsné sirlresits
g'yCOSy'atLQP@aﬁﬁecﬂ%ﬁ%@@&ﬂhﬁ&&ﬂ@@ﬂx shated dor.pacheh theminweitions, discipasdderein, it is to

be understood that all of the above embodiments for each of the compositions disclosed below and
under the S15ERShRBTROEGHFRMERREIFSviBETBFHR FrRASHEBRT FHtFEentiAbre Aatisn-Bdéurring
polynucleciiggds, psQuided:Rs:aRapamRe-R W i2006{d24d 59 BexbiR2 006/ IRERShembdeiment from
the isolated naturally occurring p ucleotjde. A protein produced in a bacterial cell is provided as a
soparate SHBHINER A A PR BN RATEAO BRI Bl i which it
produced iAlpaturgninitadiiie daiammaliahgelvis separaiethéronmwdytresitdsmorrhally found in the
body, or is yemoy t I | %QQBEH%I_ are "isolated",
and dend rﬁﬁ%ﬂr?télﬁsg g&ﬁ%géangt%}t%e%%fyr%%%%gﬁ%cmﬁe%ﬁ %ﬁ%ﬁ% %%i\%%gaglgﬁhe% terms "ma§] or
histocompatitigiftss dorapies e NI pEfeys. (O F EipRIICST BerssTaHES BRGNS @ ce molecules
that are requirgd, forantigen-preseniationda Irselisnangifanyanitkgrafiosiattiondashymans, the MHC

is also known as the "human leukocyte )
CD83™Y, CD86™Y, and have high intracellular concentrations of MHC class [T molecules.

Mature DCs have a veiled morphology, a lower capacity for endocytosis and are
phenotypically CD8OME, CDE3ME CDRGE™ in comparison to immature DCs. Preferably,
the mature DCs secrete 1L-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 resulis.
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 polynucieotide is derived from genomic DNA of an appropriate eukaryotic host,



antigen" or "HLA" complex. The proteins encoded by the MHC are known as "MHC molecules" and
are classified into Class | and Class Il MHC molecules, Class | MHC molecules include membrane
heterodimeric proteins made up of an a chain encoded in the MHC noncovalently linked with the
(32-microg|o&%ﬁf}%15§§5pMHC molecules are expressed by nearly all nubf4tEd" IS S have been
shown to function in antigen presentation to CD8' T cells. Class | molecules include HLA-A, B, and C
in humans. Class Il MHC molecules also include membrane heterodimeric proteins consisting of

noncovalehlyAxsRaIalat A a0, ?J%%QJ,%%@A! MEGIRAleHiEs At knawndo tupalignn CDA+ T

cells and, I humans, , and DR. By moriocytes Is méant CD14+ peripheral blood

mononuclétedd greaeidiecatcaifeie AR Mo ireRtsrand drs B IESIS PSSR SECRS S M-CSF and
IL-4. "Pathagen g 48N 4i0: ERIRISIL0AMLEHISE 38 caHSINELHIRRISIL QiR also to

attenuated derivatives thereof. A "pharmaceutical composition" is intended to include the combination
of an activeFORHEF (GEelradaRastigen- foatiae el onmibatinnitie Hancor A8, ST BRe
compositiqRe sttiehigsiondiagrestitdl elapesus wsea)) Binaldnyiyetneotiephsdsed herein, the

term "pharmaceutically acceptable carrier" encompasses any qof the standard maceutical carriers,
suich as heAEABVATELSSRUTR BIURS HB55 DRTSE OG- b Aesods BREEBRA e

uffered saline
solution, watstmandedineSiong, ssyoines tr gifivatdéen oviaterfailémiits oodanthvdeiotsityges of

wetting agents. The compositions also can, in juvants, 1] vagives. For

examples %?%grﬁe?g?rgfa%ﬁ%%‘%%%% gl\?}l &%%%ggaégfgl{e%ﬁ%%?o r%éggﬁ,é%%%%% %ég%ﬁ%\ggigwack Publ.

Co., Eastor (1990 lye1yaeatds) b TisereresS2oudiol 3159tpHeleeis pdly Aticleotide" and

“nucleic acid molegulergre.ysedinierchanaeably o Jgefit W@ﬁﬂ&@ﬁﬁgﬂi fwsﬂ%?gg@é of any
e

length. The polynucleotides may contain deoxyribonucleotides, ribonucleotides, and/or their analogs.

Nucleotide® RayHAddsg erre vBirhdn Somdrstitiauies S ies  pehenan g Ftrddheidown or

unknown. FRedeymix polwnwelastideiincludes Jnexamaleising estianged deuble-stranded and
triple helical molecules, %eﬁpe or gene fragment, exons, introns, mMRNA, tRNA, rRNA, ribozymes,
cDNA, recOfisifant poyRuLEstides, branched polynucleotides, plasmids, vectors, isolated DNA of
any sequence, istlateehR Nioefdiysenuspestal tieic @acistiprelbes;cdnthiprimetbernwisddition to a

native nuc i‘%c%ctige %&ﬁﬁ;‘éﬁ%@&‘d@ﬂ%{%&%@}gﬁg gﬂ;‘? plile RERBSAL 1BV g&%&%}{e?é%? gomprise
modified nucleic ac olecules. The ter ide” 1 Used in Its broadest sense to refer to a
compoundrefmgd orsiesketed stitnin aftiry Jovetammsovdtic enawis? oplyepeigersingtics. The subunits
may be linkegl@y polynucleotide is one that is separated from the 5” and 3° sequences with which it is
normally associated in the chromosome. As is apparent to those of skill in the art, a non-
naturally occurring polynucleotide, peptide, polypeptide, protein, anttbody, or fragment(s)
thereof, does not require “isolation” to distinguish it from its naturally occurting counterpart.
In addition, a “concentrated”, “separated” or “dituted” polynucleotide, peptide, polypeptide,
protein, antibody, or fragment(s) thereof, is distinguishable from its naturally occurring
counterpart in that the concentration or number of molecuies 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 oceurring counterpart by its primary sequence, or altematively, by another
characteristic such as its glycosylation pattern. Although not explicitly stated for each of the
mventions 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



peptide bonds. In another embodiment, the subunit may be linked by other bonds, e.g., ester, ether,
etc. As used herein the term "amino acid" refers to either natural and/or unnatural or synthetic amino
acids, including glycine and both the D and L optical isomers, amino acid analogs and
peptidomimewg%. ‘i}%’@ﬂlﬁd‘e of three or more amino acids is commonly callsdrar 8'?(6‘88%’6tide if the
peptide chain is short. If the peptide chain is long, the peptide is commonly called a polypeptide or a
protein. As used herein "subject" refers to a mammal, including, but not limited to, humans and other
primates, rodents, dogs and cats.. Preferably, the subject is a.h n, The invent discovered
that imma?mqéogg}i]%ﬁ%o%?% 1r?”?a§ Be%négﬁ%g%gcggﬁ%ngﬁéi n%%%éégpo%daégqgé%ﬁ%ﬁée s{i{%:(gn be
produced $rstariaonticytes vided as atstBira B4 fodinypt Gsimabelyabrs DB poBFE EaNOIRg collection of

the monogyieiediofd.2 palientoibeses! satlio fieising Anvan sommeniheligyeddriical to

prepare dendritic cells from Treshly isolated monocytes, rather than from monocytes that had been
stored at antBReFRtab TR e 4L 6 PATBIBTHIONAE EHGaPef Hinte VPSS Lo At d&itved DC

vaccines lé%ﬁglﬁh@,@Hﬂ%@ﬂé@éﬁl&%&@rﬁﬂq&ﬁﬂg{é@iﬁﬁéwg@@t&m%ﬁmmﬁz lbeign prepared by culturing
(e]{[6)

monocytes within less than 6 hours following callection from a patient, or by freezing PBMCs shortly

after colleSHSH RIS Sy ORI ERAES O AIBsEQHEH thawing and culturing of monocytes. 11 WO

2006/127150 PCTiit/2006413158 0 Matmitiyi hisvetngaryentomdifoundethat it éisrpplssible to make
dendritic cells and d ndgtlﬁuge%vacglnes frog; monoc t%g tll%at hz{w% been sg%%gr]?t .t%tll Cll' 34C for

approxima%%?fs 616’ o%rs, aecf/3 ﬁéj\lleemélfzsso sal}raprﬁéie y iStovered that dendritic cells made by this

method aredhenatipisaflygapgenoritotiveads ibeitittie is alsadadromfibsiiimonndsubecsthe method of
manufact.e;aag he-eharaaisistics PhesRAdNC arlbiarcings RiteedivheseNnethods are

particularly refevant to vaccine potency, successful commercialization over a widespread area, and

ease of adhfRteticimdmre clestfindinie Clerdtand (nssHariachsarsingiase [ Méthods of the

invention, WHeR SAMRMES 1RGSR 8ERY. PHRia: Methagds mxiessiinprasedlewels CD8O,
CD83 and_CD86 costimulatory molecules, as well as '%aémg% HC class | and MHC class

Il molecul - sramels e TErLEe Brbe ks fii51T° #i&ture DCs of the
invention aseakiedoyndutde Hl-Aupratettian adhandmaryibeells forariantigen specific fashion.

Second, t ol ot e eqmercially{easinle o gstablish dgndric gel, franpisetyrna spabiltes
nearby eagﬁ SIPe Wﬂere patlentﬁ iﬂ S Wi € collected. ere Ol’é, sSuccesstul wi espread
commercidfi2atiéhoflanBatdhogocediondritivcioe lhstavciheen prdégianeporisirs abiieptovshiptiPBMCs, or
monocytes isolated from B@M&§ e RHERImolecules are known to function in CD4™ T cells
and, in humans, include HLA-DP, DQ, and DR.
By monocytes is meant CD14" peripheral blood monomnuclear 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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manufacturing facilities for differentiation into immature and mature dendritic cells and preparation of
vaccines. However, prior to the instant invention, it was widely thought that PBMCs must be frozen or
cultured shortly after removal from a patient. The methods of the invention solve this problem by
allowing the PY8c8e¢itig!st PBMCs or monocytes isolated from PBMCs Wﬁﬁ%@“ﬁggﬁ%hipped 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 vaccin linical trials
because it was t éﬁﬁﬁag%tﬁg%eﬁ%%sed%ﬁm&é‘:{lg}%ﬁﬁ}g %?301%1 r(z)a%%ﬁsgcr[ 1%%\?\3%8%§§§Ourprisingly,
the inventoegehaveotistoieieth DS Oltras aoyrotighalilbe detrimelsrilideffsntiorediendritic cells.

Jnus. hergesoRmses OuactiantRasRenddne et B¢ YasRbeREALpAdIRTaton

Omitting this step Increases the ease of administration and decreases both the risk of contamination

and of advisrse-diffensicentsn DO dns w2 nBeiRsmalHH AvietiR dGHe WACESYRBA- i BREEEpect, the

invention Pg%{ sigoRehodirpreducing deaddtic callsfraBuMenRasyiRg. RIS gick2 WO
2006/127150 PCT/US2006/013159 a. providing monocytes_that have been incubated

temperatufBUFHES. 8 ZEDFAH LK TEREBE FFORMIAtED6 TR OB B O thé BRFERTE 2R Femoved
from a subjectinBaehb piighigingthes difieraert aliomot Hatidesublatedds) oacoygisditedBNANGE cells. As

used herein, "monocyte" refers_ta 1314+ leukocyte having,the.capacity to differentiate into a
dendritic c&Y W?ﬁg%é%%ﬁéeﬁ?%@‘ge&% Sgﬂlg}eﬁ?gh%/’r%cai AR p%?g%’bwdlg A eﬁsmgrha%dﬁﬁ%%yte. The
monocytescandis pnovideddddirieulate dinl dompbsitbrs sudimgyrdsentiovdntive dity, 8ksod, blood

fractions (%(gﬂ Wg'ét% g(g%)gd%%Igegl\é%g;ﬁbggﬁgsgoats, peripheral blood mononuclear cells_ (PBMCs),
etc, and as well as in compositions turther enriched for monocytes. In a preferred embodiment, the

monocytes are prowdedttpratids” iwithestivtyfeaplrstarniede sefenorueERotel S IBPBMC B R r
example, agguiGHiaRReIesis apﬁﬁfé%idlﬁhae%b@f Wﬁ&ic&h@&%ﬁ@%@%@asmﬁb@wrom
00

PBMCs, or isolated directly from peripheral ethods of isqlating monocytes or PBMCs

containing PRAGHE EPRS afe KHBH, T tRELReBh FURIS i WY P et U ERRbB e fit; B8 monocytes
are collectechtpoathex witbiatberRBMES: bynierkagheresis W elihetisanidd ukdpheresisater known in

the art. In a preferred embadime tgf theiin}/net_anti(g1 O%I? ‘%3 gg&r}p(r)is&g rlrggn%&yta%%m %rgc%)llected from
a subject b Cp%?é%flsc anﬁco%ﬁﬁﬁl,ggmlc, octor's office, eftc. HEh apﬁlere’ss IS a procedure by
which the winledslendleelisardmeticevédphmmen§ tifeatismore amino acids is commonly called an
oligopeptide if the peptide chain is short. If the peptide chain is long, the peptide is
commonly called a polypeptide or a protein.
As used herein “subject” refers to a mammal, including, but not limited to, humans

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 commonty 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 coliection, and storing the PBMCs for subsequent thawing and culturing

of monocytes.
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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, Yof &%H0i¥*gambrobct.com/Products-&_Services/ for detail 885t 6Nn
leukapheresis. Examples of leukapheresis apparatuses include the COBESpectraTM manufactured
by GAMBRO BCT, and the CS3000 Plus Blood Cell Separator manufactured by Baxter Fenwal.

Monocytes can be enriched from blood or blogd fractions (e.9., PBMCs), during.or after the 1 C - 34C
incubation periodt ASHESGGPS TV SHRREHRTE ﬁ&%ﬁgg%ﬁ@a‘iﬁgﬁﬁ@%ﬁ %J“\ﬁlf%% iarl%greases the

proportiondefifnicin @eltesceiils espant toathethecldypbestheibredere |ffeséntGiishepstartiohitble method.
Methods for epriching monocytes from PBMCs,. blood her blood f Ci% S @re known to those of
skill in thegatr(i’ g%%ﬁ‘ﬁ%gfu%gyngﬁ{ea?%onso imiced t%lsg J’t?lrgﬁc%lﬂ%é%ﬁg% Sgﬁr%r%,gma ?g%é sor'([)ing, low

density Fico! fhradiontcaBWwo2B064127 (s8R THS 2ede Meubehcopnitutesioricanating fike.
Preferably, monocytes.ars.epriched fiom RRMGSRSIHAAR: R ARsalemativeambogiment,

monocytes are enriched from PBMCs following the 6-96 hour incubation period by selection for
monocyte®atied FRirse 15 aeseloripRigres! Batres! rraRIRE BRI AR AT HoREAkes are

enriched by dmmdnasagnetis.salacian riberimuienagnelic.spiaatiammay-aepesitive selection to

bind monocytes, or may be negative selection, to bind cells which are not monocytes (e.g., T cells, B
cells, etc.)‘Eﬁ%‘i’é&?ﬁﬁgf@Woﬁs‘%?&é@ﬁ%ﬁ&c?t?gfé?ﬁq?bi%%flbdpﬁ%rn%iﬂ%goé)ﬁr%éﬁlée *monocytes,

PBMCs campeisiigénsinaysesCEie?) aredhashatethatacigmpasatise of ol asddCdordlperiod of
approximat 6 ourgslff the time they arejisolated.from.a..subjec & %g_] gl the time at
which monoc?@%géogglsg S C%ﬁg%ﬁ%?%‘éﬁ%ﬁ%g@%Wgﬁ%%ﬁ ngr%g%guotgjléct %er&%ﬁe time at the
completiorpatktive. plocdsdiohy empvingInel telloentrthesujett ikbce Karh predudtierefPBMCs are
isolated frqﬂgﬁvp?tfe&m\{g%&%t&%%@%@@}%ﬁpur leukapheresis procedure, the time of isolation

would be the time at which collection’of PBMCs by leukapheresis ends. Preferably, the monocytes are
incubated for 6 (9B AR RATRRFaRE G eaae b otablshdgritic c8hc, more preferably at

a temperaiypendh Gfring8bpaBNRRs MG PERIRIRRIVAE: fomperatime of8Coe 271echE. - 26C or about
14C - 24C, Preferred Iowe{éem erature ranges. are 6C, 7C, 8C, 9C, 10%, 1.§[2, 1%?: 13C and 14C.
Preferred UE Wit Pﬁ‘r‘%é%f%%%}% 23508 S B, 1598, 38 %9c, 30C,

31C, 32C, 33GianaB4CihP ediinablysitipePpaiiod of insulatiansel 8dd Fén FRVE; morerpréfeedbly 10 to
48 hours, Eatats ac%%t?gr %zft%{l?’c?elcg f%% cﬁ?ft%rd'erg?a {on 91‘1?(9 iMQ3ture and mature dendritic celis and '

preparation of vaccines. However, prior to the instant invention, it was widely thought that

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 DMSQO has defrimental 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 vaccing 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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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 tifiésX4H BB ¥elected from 24, 26, 28, 30, 36, 48, 60, 72, 84 ahd YB3 HEHPL3 Wonocytes 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 - 34C incubation period.
Preferably, the monocytes are shipped in @ temperature contralled container. M ds, of maintaining
the temperature df the FidH &g%ééﬁféé%\aiehﬂ‘? dﬂﬁlﬁga%geai%nacg%lgf%%wﬁgr%eétgéan(ﬁn to those
of skill in the aferdl oxgpmplimitdymion 66 Hescanmehinculated mmearimogbdtomar srpom at iC - 34C.
14 WO 20%91164127150 PCT/US20061013159 Preferably, the monocytes are subjected to some motion
(either occasional or continuous) during the incubation period. The motion can be the motion
associated with $hippinigdisizsrtbth&fferatidionaritthhinedidaande geipiodretite estited during
incubation. While not wishing to be bound by theory, it is thought that the motion may prevent cell
damage associated with compaction during settling. During the 6-96 hour incubation period at 1 C -

34C, the monocylsdsadligeibateaneitoseatrmglRY Ieikotteirtnadhe ineinithat during the 6

to 96 hourdreuhation; 6 dniRe MRNOOHE MaFe Rt suliieddmh ar ammakance et medium

(including, hut not limited to, physiologically appropriate concentrations (e.g., about 1X) of culture
mediums %HBW%WWW%I\WEW%%W 98 KIRAAA &%@Hﬁﬁﬁé\*ﬁgdﬁfaﬁ%‘fﬂgﬁﬂ?&“ﬁ Ftemperature

of about 36:386& ./ Rattety rHndcylesiptacassad. by theeéstoddslnf (Binvehtiffip castsincubated at 1C -
34C, preferably in blood, or blood._fracti erum, plasma,, leukapheresis pr (e.0.,
IH@XJeran?o % mononucle %%?g(a%lggfﬁé e\L.jC a5 weil ag lﬁ C%‘ﬂgﬁ%ﬁe&%ﬂ% %E’

PBMC5), B coat, e?c.) saline or bioN rs such as phosphat r saline (PBS). Most
preferably gtivsled kaphenesiseprdduqtretmadrimyodionocyregtsrinerlioatee o 1ided Suethethe

leukapheresis collecHionCONIBINGE f-gonddNarticqbeslionbag)-Whilk. the Jeulapherssis product may
be transferred to another container at the beginning or durlp% the incubation period, it is preferable to

avoid unnééedidn/ i apahstSIRPIER E¥UTRPIMOROSSETHER| drereBRMmingtisAtString or after the
6-96 hour iprubtiRmb A Gidhe MRIREKISS SARBE reaiihed pripBlaclifferentiaion step.

ong a6 theATPAT FEAS BTG ‘S P LA AF HETEL e IRREF purted. or
monocytesiraaybe-ednicteikfrath BB ERBM by Hikapbriediof Metiedtiofi }Sabhenesiputations include,
but are no&mown in the art. In a preferred embodiment of the invention, PBMCs comprising monocytes

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 subjec{. 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

gambrobct.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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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 ¥R518&¥2eEtan be enriched from PBMCs after the incubatioR el irdBy &ifture in a
container (preferably a plastic container) and selection for adherent monocytes. Following incubation
at a temperature of 1C - 34C for a period of approximately 6 to 96 hours, and an optional step of

further enrichment of the monocytes, the monocytes are induced,to dif jate intq dendritic cells.
Typically, Ff0 Bg%@%ﬁﬁ? tia%éea%ﬁi‘%]yiﬂﬁ%&?)ﬁé%&%&ﬂﬁ%&@%ﬁﬁﬁ’znﬁ é}r%qhn”l%%ﬂrrié dendritic
cells then kambelimatireceintodmWONRNR612745 rRPCRUBR0 FHBIZ S omagiteedeparitic cells. A
variety of methods for differentiatin nacytes in L r r ndritic cells
ave knowr TS TR T g SR e e B e
comprisindneanoimpesitiofimbet indueedahediedst MoMBTRBRERes stlasifimatfe or mature
dendritic cglis,, fspmpesitionscahichdpduce e differantial amatmanoryies:nig Rmatusedlendritic

cells are known to those of skill in the art. Such compositions include, but are not limited to, GM-CSF
+ IL-4; GMSESEoR, fo-7ind eplis e e ae) oReE VA v ICSES+ Brighs:, $réferably the composition

which induces diffgegntitien SoaM-EeSEct thoflodiia cORCORHANORRHAEE ML, GiBicaad IL-4 may range
from about 400 to 2000 U/nil of each c%g[\okine. Preferably, th% c ncergtrationt‘(}?gc GM-.SF and IL-4 is
500 to 1008BRRE o7 M RIS T BRe e B S AR h b RS 4R S 8htacted with

GM-CSF anitdlfed forabduf dppraaysstohpstiqppeferabifréar dieainStted aysisdiaiagimhich time the

monocytes differentiate into immature dendritic cell lowing differentiation of monacytes into
immature é@ﬂ%ﬁtig Cells, t 63éelIrrrlfnrr]%f;f};\etu:?aée eﬁ%}ikfcn%é‘%gg%%%matufsrfeé%l%t@& ature dendritic cells.
Methods favomtstlifing denbisticrefelis atbekitonst thethoselefekintiframeoarss|plsprreMBMent, the

immature dendfifie, ¢ells W%{%@i&;{p@e%@wm&im&e&%ﬁiagﬁéﬂt@;@%mL,--4 and a
maturation cocktail (PGE2, TNFa, IL-6 and IL-1(i). See for example, 3onuliet et al, (1997) Eur J

Immunol £7vsess. s four how Iakanie S PRRATARE. iResipsratéy By vemsrulithe fhedimifirative
maturationypeihesdideneasa rBdensriccRIsharessighaled with a first signal, comprising IFN-y, followed

by asecon Songl oo COACL. oL SR i oo EReden g gpdric el are
preferred evifithdinaédit- #28(Confacting0WitimED 48ifasdffet tedrupontrandation 8% & reeembinant
CDAOL mRNA It 55 s Pecterabi. e degt Gl ransiepty aglested with an

lower temperature ranges are 6°C, 7°C, 8°C, 9°C, 10°C, 11°C, 12°C, 13°C and 14°C.

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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encoding CD40L or an active fragment thereof. Most preferably, immature dendritic cells are contacted
with PGE2, TNFa, and IFN7, 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 traf8fetifsAZitith an RNA encoding CD40L. Preferably, the dendfit&'eé¥4téiffansfected
with an RNA encoding CD40L and/or RNA encoding one or more antigens or epitopes of 16 WO
2006/127150 PCT/11IS2006/013159 interest. The above maturation methods are described in U.S.

application, 11/246,387 the contents of which are incorporated by reference. In preferred embodiments
o the mvelTEF 0l Qe BT S R TS B L P B e ARG Ok G i it

OIi.C 11
ore antgens. Antigen

cells are usafnbdabeiaccinasapditdr theeimvitra tirhekat onodbil wetisiafedtigénshogpidse baded into
immatre gf matue siendii sellen|f antigens.are pedsciniadmma

r%gl% QViQPﬁﬁﬂfg h@ immature
dendritic cells can e rhatured by the process of loading itse lté% by ot%é? maturatl%?ﬂ methods

described Wislkditg &v baltenmakivethearrtio thaveitidbie Kironetion thesesiekilpeH tieage The antigen(s)

can be |0%Q&@i§éé%tﬂ%é%fd(ﬁiﬂg é%f@fﬁg?s’ peptides, epitopes, cell lysates, viral particles, etc.)
or can be loaded as a nucleic acid(s) encoding antigeng%). Preferably, the antigen is loaded as a

nucleic acid encdaWig&Beshit BANRTDBIERPERRF Fhe Huckdi Catiig TROFAMIKIA FBSEDAierably an
MRNA. In a;g1sfega:empbedimem aRMASASOdNGane 10! ARt gendshaatiansiaced with mRNA
encoding CD40L. Preferably, the antigen is autologous to the subject, and is use prepare an
antigen lo2GH8AHEBYER! Wa’&%ﬁlﬁ%??&ﬁ%‘ﬁﬁ c%ﬁ@“&’ﬁ‘fé&f’ hlél&ggflé%f%a%ﬁﬁg dendritic
cells with peyplieietad b ppbieisi egitigbng;celis atetbrortisstienkySate sbont $ES of arilarpartitiess nucleic
acids and the like ; 1 f, skillin rt.dn a r iment, the antigen is
loaded by %??ét%%%gmﬁgfd}gnﬁ?{é t1:§1 I%r@a%?i?sg%nﬁ %ﬁﬁegéﬁﬁeggﬁgg%g}g rgciql, preferably an
mRNA. Prédeyzishputhef dbeelriic3 Edlis Ratheransheustel@apivecaipfoxiiiatalgtioods abtiemiventpams RNA

per 106 depdrific, 6ally smestrieteranlwiily, aboidd So-RINARREINSEENEHE LS, one

embodiment, | microgram tumor Fil\clﬁﬁer million DC is used per transfection. In‘another embodiment,
0.25 to 1.4eH@RBFBIGTRIRN MsteriCoMing EUHESHRrAE- bilTETS REIREPRIMEGETIEFS HIV) is used
per 106 dendiifiacelssthaanigasranibe fem:asy, snureedipwerepridpreietgdiegnbodiments, the

antigen or antigen(s) are autologous to the subject. By autologqus to the subject is meant that the
atigen is SHTNEE S PO 5 S e R N A LG GGt EY pe from
cancer celliedtiondratisstiéhdbtainedfrpmrassubjebict They dancarsantigensoabia bentainer at

the beginning or during the incubation period, it is preferable to avoid unnecessary transfers,

which could increase the likelihood of contamination.

During or after the 6-96 hour incubation at 1°C — 34°C, the monocytes can be
enriched ?ﬂox 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
Hmited 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, monocyies 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 entichment of the monocytes, the monocytes are
induced to differentiate into dendritic cells. Typically, monocytes are differentiated into

immature dendritic cells and then the imimature dendritic cells then can be matured into
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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 mRyéiré%%s%l_jmcells or tissues, whether present in extracts, 17 ;/g@m%gg(@hj{gf% ;950

PCTIUS200 purified, amplified, in vitro translated and the like. Alternatively, the antigen may
be obtained or derived from a pathogen or pathogen-infected cells present in a subject. The methods
of the invention are particularly useful for the treatment or prevention of cancer and pathogen

infection. Ip prefered ambadimenisithe caRarIuiSHe Aak-rallisare RRmdb Jas lanrmeadAIgast cancer,

chronic lymphocytic leukemia, multiple myeloma, lung cancer, colon cancer, pancreatic cancer,
stomach cefseriest roBeEmiedenint ecriln dn by rdheso L st s @Brganism which is

involved in the etiglogyaihaidizgasaane,aisartocatieruated-detivatimshangcf cSusbspathogens
include, but are not limited to, bacterial, protozoan, fungal and viralﬁ%tg%%gns such as Helicobacter,

such as HEREBKLEES R e T gl o AMECVErous
mycobacteTignpbitioas Which batier ihandiéfrast Bmai i snanthsaei spid ensimapasisi-Familselia
tularensis. Brycelia,species, heRIRSAIA KIeH 9805 BIAPIMAGEUS(5:8n P BISHE). GRH BRIpCOCCUS,
Clostriduml?je\gﬁ ida al Pcasné, Iglasmodium, Leishmania, 1f‘%r/ypaﬁosoma, $uman immunode iciency

virus (HIV)+ Fepatitig-CSrasHEVGMGIRBR pagiflohbavirng GNPOSECy biieg afsddecsbliCivy), human
T-lymphotroplie (s Rt s REIRESIUAR 483 1s RATRESSLTRION il MMee ke AGIPSBEIIPIeX virus

type 2, coronavirus, varicella-zoster virus, and Elgsteln-Barr virus (EBV)), papilloma virus, influenza

virus, hepdttt Bl myaisngrdiieawpast M84RO0IHE Al R Diteldnan 8 RiBahY iFSs. Preferably
the pathogemisngavital rathegsik mere prefersily mostianialingtheaeniantmesigereferably HIV or
HCV. Dendritjc cells, whether mature or immature, antigen lpaded oy not, can rozenin a
compositioftt m%&ﬁ%%ﬁ%ﬁ%ﬁ%%ﬁﬁfﬁ%ﬁ@?@%’&%oﬂgﬁé{E’Feai%ﬂ%\/ﬁt Woll8t skill in the
art. Examplestaticyr tpraiectanisiiye) ddenputidcd toklinited:tocdindhyleutitoxice BSOY, glycerol,
ethanol, mﬁtthgtlnlgé a tamide, glycerol monoacetate, propane-diol, polyethylene glycol, ethylene
glycaol, i-eryehnrl ol, 55 itol, D-mannitol, D-sorbitol, D- lactose, i-inositol, choline chloride, amino acids,
albumin (preferadfpliwirgdierartiatamiiopolyianiitp yrrolidordcadsitiarclbu o8R8, inorganic
salts, and hydroxyethivl sianchm e Prgierefembedimentthe eWoR aealantis.RMEQiPreferably,

the concentration of DMSO is 2-20%, more preferably 5-15%, and most preferably approximately

10%. Also, (HE areksvgRdanirrhklicarbsArbni SPHBIRERAISmpoHANEdsHdEE S ST
carbohydrajesn Sl 86 GinceseiHexiiesensusigseiaiGMresFably ima concaatiatioscRixifom 2-30%,

more. prefefally Hp > 0SSy BIeeraRl S2 oo iostn eI iP fRoler Eee s R ggngritic cells
27:3135-3142, the contents of which are incorporated by reference.

In an alternative maturation method, immature dendritic cells are signaled with a first
signal, comprising IFN-vy, 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. Preferebly, the dendritic cell is transiently transfected with an mRNA
encoding CD40L or an active fragment thereof.

Most preferably, tmmature 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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are known to those of skill in the art. See, for example U.S. patent application 20040253574, 18 WO
2006/127150 PCT/US2006/013159 the contents of which are incorporated by reference. Preferably,
the cryoprotectant is _dimethylsulfoxide (DMSO). In preferred embodiments, the concentration of
DMSO is 5%16 2694 (st preferably, the concentration of DMSO in the 88%8%23(} %‘H?ébgpproximately
10%. Surprisingly, dendritic cells and dendritic cell vaccines made by the methods of the invention are
capable of surviving in vitro for at least 24 hours post-thaw following freezing in the presence of
5%-20% and t i igen- i) f ' jon are resistant
o DMISO, I ot B g i terr 1o D e Sol acoine.
Accordinghpnitettiedwtrlerdrtereniva byiristicthe invention are ready for administration to a

subject at any tine after. thawingaEiminating itbewashindistep e dusesthsdisk afwaniapmination and
avoids further manipulations that may damage the dendritic cells. Thus, in_.one embodiment, the

invention FPATAABE EFRRe thitersr e drhatite SHHAET Wi A RA iRttt dhai&cdiaccine,
comprisingithavineha frozes. denskiic eallveosing campsising-ableasi?ddsadiZR¥EIMSE, and
administering the vaccing .tp a subject withqut.altefing, the ratip of dendritic cells to . DMSO prior to
administra%&%el}ﬁt‘aéfe]r% e %ﬂlggﬁﬁéﬁ% %)1? Biﬁ%%‘?ﬁlfﬁ%a\%argﬁ%@gﬁglgﬁs(ir%ﬁan%atpgﬁl ~20%, and
more prefekatiyd1)thd mmn@m?iemmgdim&nurﬂmdmmmwwmshﬁde al@erﬁfedrhaﬁiigw-loaded
dendritic gellfor (e prEPAIANINALA 1056R edicamaphior the dieayibenk LpLeXgNfon of cancer or

pathogen ﬁ} ection, wherein the medicament comprises at least 2% DMSO and’is ready for

administrakiededpeihhantizey. e (hethpesbitinerdesgoliamevrel dvprsaucadPatistRve Plendritic cells
with i”Cfe%@&%@?&&&@é"&%@ﬂ@l@&%ﬁ%&%@lﬁg’&mg&&ty maEkesy ek axampla, nene.aspect the

invention provides mature monocyte derived dendritic cells, wherein the mature dendritic cells have
increased VRIS ErGHESBINBEIN BB AfsaareisEdiwiie tgel pRbIEEHES OrMEiC class II
molecules gsfeamparestoimatire gerddi ¢:aalisiprepaRiviomciasl omonopyiesniiizyes Bnother

embodiment, the jnventio ides a mat nQcyte derived dendritic cell, wherein the dendritic
el oo o BB e T o e B B R S e S e
known in tlebgtt, Gefl sufate mapker srandigexrpjoed sioniol ather Mdlecules iwhidmarstoliamatteristic of

T cells, ' istinQui . f [ in K 10.35
oF ImminOy e LR o JENSiRy CUo G ok R IRe N Yark 10

of Immunobi ition, . Janeway et al., Garlan (
or tissue lysates, viruses or viral particles, nucleic acids and the like are known to those of

skill in the art.

in a preferred embodiment, the antigen is loaded by electroporation of a dendritic cell
{mature or immature) with a nucleic acid, preferably an mRNA. Preferably, the dendritic
cells are transfected with approximately 0.25 to 4 micrograms RINA 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 ug 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-limifing 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 RINA or total

mRNA, or selected RNA or mRNA from such cells or tissues, whether present in extracts,
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WO 2006/127150 PCT/US2006/013159 NY, 2005; the content of which is incorporated by reference.
For example, memory T cells express high levels of CD44, CD45R0O, CD45RA, Bel-2, IFN7, CD127

and Ly6C; moderate I_(?V_%Is of CD122, and CXCR4; low levels of FasL, arll)%%g g:m[')(%g anj CD25
negative. AsHRABEE4 H’erein, microarray analysis of steady state RNA level$ sHows a feted gene

expression between dendritic cells produced from day old monocytes as compared to dendritic cells
produced from fresh monocytes. Thus, in one embodiment, the invention provides a mature

monocyte-derived dendritic.cell rein t t ta Q. RNA ither (3-actin RNA
or GAPDI—?mZ%inm%}Pehégﬁ |1§ Ivelgs),gv #1%%%8&%%%%%3 tﬁ%t%%a}{%&%%ét?\g\/%%%go.z toglc(])o.g?, more preferably

between Ozhiaé)l@i&rMW@@PW@M@@EB@H@@%Q@&Q%éﬁiéﬂrﬁfﬂﬁéﬂﬁiérﬁtﬁ‘@h@%vention provides a
mature monocyte derivegldeRFic, el MHRIA thesieadstpls ralin,of CREZRNALO (3-actin RNA

or GAPDH in the cell is greater than 1.0, Preferably, the ratio is between 1.2 to 5.0, more preferably
between TPEYE0R QS CHRG EBA PRB9EE tieriein SR pprErardsr Rdiramssidhe §8095F &iFaHother

embodimegt; taiRveRliQBIMeYISesAMalse, Keneriagerved: teraiiic eelkipberaivihg steady
state ratio,of TLRI RNA, TLR2 RNA, IL-1(3 RNA or CD69 RNA to (3-actin RNA or GAPDH RNA in the
cell is less TREREEG SPGB ThBFSRTIY BRETe ST LIS H e AP IRERE SPEFSFably between 0.5 to

O.S. The human i@k patiik A (SEQHRMN il and:alalimvatizhtis thesbefidarhbetidetectdd using

the Affymetrix probe S D NOs:2-12.The human IL-1.{3 mR ﬁ)S I X and allelic
variants thaé‘rié%%%%%n%g R eF%%éae %agz r?gg gax%g%e?ffﬁgro uecél gf{%ﬁ%ﬁ 11\%(%?1%%%%%) human TLRI

MRNA (SE@BINObeskand rmitslrovarfangs! thel sbt o ivecdessehes HsiiepbaelAsfaeiesix probes of

SEQ ID N, THAGNNARThATE MM, (RO AAND SadAlRle yaipats horeo! can be
detected using the Affymetrix Erobes of SEQ ID NOs:38-48. The human CD69 mRNA (SEQ ID

NO:49) andiRReteH N RasirpE B ete B MEERHmMETIR G5EE oF BRESIE NOs:50-60.
The humag,affds BRUAA SRQAID NGB and-alislay Fiantsitereqt casbeerigeted using the

Affymetrix _probes of SEQ ID,NOs:62-77. The human GAPDH mRNA (SEQ ID NO:78) and allelic
variants theFEBIeaR B 8%@9@%& ﬁ@%ﬂ%&%ﬁﬁﬂ%ﬁ%%%%%%ﬁéﬂé’ﬁgy G608 e human
(3-actin mRiddaf SEARuID D ARy andh s I€11¢) y hejatitss tBerieod (40O Idetecteebilisimg vAffymetrix probes
g:(;eErgblls ﬁﬁ?r%’l%?éo%%rr? g %m at%]%ﬁ?@%@%ﬁé@% %ﬁgsr@/?%ﬁgﬁﬁea ive?jlri;?f5 %rﬁ%?%{’:ﬁzétion can
be 20 WO'2G06ARPEEY/ PG TYDSRIGEES SIBI et el s HIslsnNeSp e itO R bEssisted in the
paragraph apaves Ereferabiy RN, papilioma virus, influenza virus, hepatitis B virus,

poliomyelitis virus, measles virus, mumps virug, ané rubella virus. Preferably the pathogen is

a viral pathogen, more preferably a retroviral pathogen, and most preferably HIV or HCV.

Dendritic cells, whether mature or immature, antigen loaded or not, ban be frozenina

composition comprising & cryoprotectant. Numerous cryoprotectants are known to those of

skill in the art. Examples of cyroprotectants include, but are not limited to, dimtheylsulioxide

(DMSOQ), glycerol, ethanol, methanol, acetamide, glycerol monoacetate, propane-diol,

polyethylene glycol, ethylene glycol, i-erythritol, D-ribitol, D-mannitol, D-sorbitol, -

lactose, i-inositol, choline chloride, amino acids, albumin (preferably human serum albumin),

polyvinyl pyrrolidone, dextran, sucrose, Ficoll, inorganic salts, and hydroxyethyl starch. Ina

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% dexirose. 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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samples extracted from dendritic cells can be applied to the Human Genome U133 Plus 2.0 Array
(Affymetrix, Santa Clara, Calif.) according to the manufacture's instruction (Genechip(r) Expression
Analysis Technical Manual, 2004). Briefly, three micrograms of total RNA _spiked with Genechip
Poly-A RNA oteitiicsil Rﬁlfﬂffymetrix, Santa Clara, Calif.) are converted to fifSLEAARH A BIRIA using
SuperScriptTM Il reverse transcriptase. Second-strand cDNA synthesis is followed by in vitro
transcription for linear amplification of each transcript and incorporation of biotinylated CTP and UTP.

The oRNApraMlcis A IR0 HIS 0 ope AR AUE salles o WAoo nours o e

microarrays. The microarrays are then washed at low (6xSSPE) and high' (100mM MES, 0.1M NaCl)
stringencytinetsteiHEs AR RS pthvia Profyed emenfrnmisotes cenrealision pifdd Hy Bddink
biOtiny|ate@b%tiﬁH§§E%YéEﬁﬂl nganadditional o@ﬁ%@b%&%@@%@@ﬁ%ﬁ%@%&fﬁ%ﬁ@i@052!)6

GeneChip Scanner 3000 (Affymetrix, Santa, Clara, Calif.) is used to collect fluorescence signal at 3 m

resolution after eXCIRsHEHER: S9titHin S9 e el draguts gRAMEH B ICRE AP ears 9 Biculated for
each micrgamaycieats raablvve st BeannatIMage sowe e analy zock Wt Geneahi Spretating Software

vi.1l (Affymetrix, Santa Cl lif ). Prefer . high linear carrelation (R2>0,95) of 4 control RNAs
included if E&?ﬁﬁﬁ%ﬁi\‘@é%%%f’%@rﬁ%a%%%ta Fé%és%éﬁi?i‘%?%%%ﬁ?ﬁ%ﬁ‘&&%B%ﬂ?o| for the
success obfhieslabelitignrecesstdt dfi[DNE&(d, foisalbyemessaoy justy tbie thendswidnterest (e.g., ALOX15,

L1, 1RGO NG S 3eedRa VAL AR AT L 2BAOLRNE 8l JRAed o the

computer program GeneSpringT™M and normaliz hree steps are performed in the normalization
step accolfingveytine starrddidionativd styesed Biet seSprHgT MitoiafyRsetiiraiayae 1) data

transformagipn, {3tk yalues less dhan ARl neresehiahh) Acrrmalization ioitheRra.perentile. 3)
Normalization to the median. The ratio of steady state mMRNA of interest (ALOX15, IL-1. P, TLR1,

TLR2, CDB¥HRCEEEMRReoetl stdity 8 2he BRPBICEH S2A P HRNACYHF RSP ddRErmined by
dividing theen@imalizedexpressiaizef tbaisaRMAaidRiaresthydhenerivializasexpeessien of GAPDH

or O-actin MRNA. The antigen-loaded dendritic cells inyention are, useful as vaccines in the
reatment DFIVEVB Ot 57 HEEE BT B St A B e AR A S 12k B il 21 WO
20061127 x50 RIS 2006 1043 15D theiapl/ddedriezaniisle; BMigericadedddendtititeells can be used

fo elcit anigipupe, (£9RANSS, AIAINSKINAGEN,TRUIAY R SEA. A8 yaGHICalp pigyent future

infection or , Or to activate the immune system to treat ongoing disease, such as, but not
limited to preferably 10%.

Inn another embodiment, the invention provides the vse 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. -

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, CD&3, CD86, MHC class [ molecules, or
MHC class II molecules as compared to mature dendritic celis 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 I1-2 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 Bdition, Eds, J aneway et al,, Garland Science Publishing, New York,
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pathogen infection-or cancer. The antigen loaded dendritic cells may be formulated for use as
vaccines or pharmaceutical compositions with suitable carriers such as physiological buffers or other

injectable liquids. The vaccines or pharmaceutical compositions would be (a%jr{?%'rz]isg ({quﬂ”
therapeuticaﬁgloe?f?ggﬁ%@ﬁmounts sufficient to elicit an immune response. E’r’efe?a%qy, {Re dendritic cells

are loaded with an antigen autologous to the subject from which the dendritic cell is derived, and
administered to the same subject. See for example, U.S. 5,853,719 (the contents of which is

incorporatgd bygrafsrenelhict deserinss e arspatalanandsasabaniganioadesiendritc cells

and particulaily RNA loaded dendritic cells. ‘Alternatively the dendritic cell may be loaded with an

antigen thexneesadigiuridg ot SRt ERMERIe FRSSR B I DG HetdpynEkARpIBY S &isch antigens

include, b%%[f?_d%@fﬂmﬁ?%%@*ﬁ'&%ﬁm?év%r@gﬂmm iﬁ@fﬁ@@lﬁs_%{ﬁ?ﬁ)@lﬁ@&ﬁwﬁﬁlome&%% o
prostate specific antigen, and other tumor markers, or known antigens from g pathqgen, Methods for
Collecting Monoc%ﬁ@ég?}P*‘ifémn@ﬁﬁmﬁ%aﬁ%ﬁ?#@?ﬁd\yﬂ?&m%@ﬁ%&%?gﬁfggﬁﬁing monocytes

and PBMGseampesing sonesy Radfiomaisphiectar édmnaln sddthosegtarsinanyskill in the art. See
for examplg, gambrgbet.com/Produe,ts & Services/for detailed information on leukapheresis for the
collection &@g %ffﬁ& gmc?ol k-1 |01Eﬁ°%r%fﬁs Eﬁﬁ%ﬁ‘i‘?%‘nsé uﬁi&ﬁggﬁg%}gﬁ%& &) Srrléfglr?’é Veél%(rﬁ J%diment, a
leukapheresisipeoducitarchplastpz-deeioalldetddtin sBhavhtechidhiteididp stitetiosinglelSed

Cyt"phereﬂﬁ%%%%&%%‘ifgl%%%%@?&@RM@?& Aotmated Reripheral Blood Stem. el

procedure on am COBE Spectra (Gambro BCT, Lakewood, CO). In one alternative

method toilceftapriebelis, PBMOS preopkinsimsyrcdidethg Brbaor HHEsaRmeed Sytinge, dilution in

PBS, layering ovey Hisiepasisedfis: (Sigmanteapriudaliamantracaver: cbRRMEsatifle interface.
See Woodhead et al. ?T%)OO) International Inununol 12:1051-1061. Additg%rl)al methods of collecting,

purifying of HeAERBRRHG PRUCEE NGNS 1RILE Bt BRARRA SRl e S EBASHINY collection of
the leukapheresigproducPesiatiey, hiead:pradieenonaapte D, eantainet:tivey dietacenincuibdated at 1-34

C for 6-96 hours, In one odiment, the leuk esis pro is collected in a bag and then
transporteé]‘?o?ﬁge\%%ﬁni@nga%'%agﬁ%ﬁgc gﬁl%ﬁ%% 67T Oglg'CT/U82006/013159 facility in a
temperature-moritctétisshippirgboditamerthedinaition b 1idse mraferalyogytabotteg-28C, and most

preferabl gf 826, 61l Aagks: )P ase spipsRd R\STRRIanA 102000 whiclakbin the

prevention of temperature changes, can be included in the shipping container. For example, the

monocytesRih B wiipRA h arBnSRE B dominsell(is ipssTtherrh IS A TR tHode FEsS holyurethane
foam insulgtegdLantaing )2 Rsinaskeswitihilhermeaale Thiold-tek gel packs and gel mats as shown in

Figure 1. For exa’%?lglgﬁriga;thOXB 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
D NOs:14-24. The human TLRI mRNA (SEQ ID NO:25) and allelic variants thereof can be
detected using the Affymetrix probes of SEQ ID NOs:26-36. The human TLRZ 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 NG:49) and allelic variants thereof
can be detected using the Affymeirix probes of SEQ 1D NOs:50-60. The human CD32
mRNA (SEQ ID NO:61) and allelic variants thereof can be detecied 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 Plug 2.0 Array. Alternatively, hybridization can be
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packing procedure shown in Figure 1, a 16 oz U-tek gel mat adjusted to a temperature of -1C is laid
flat in the bottom of the E65 container. Two 16 oz U-tek gel mats (-1C) are folded and placed between
the first gel mat and the short wall of the E65 container. Two 16 0z U- tekgseégadjlusted to +18C) are

then placed &‘é?tfc”&ﬁﬁ}ﬁé‘?& to the previous gel mats. A ThennoSafeTM IN éztr%ﬁﬁ{gﬁfa:’%t container is

placed between the gels. The leukapheresis bags are placed in a sealed inner bag (STP711). A
device which records the temperature of the inner bag can be used to monitor the temperature during

shipment. Ige | : i iSPl in a sealed
ot g ) A e Do B L e BBl e e e el (+16C)

is placed dAmBlFbextstefolan Bepduec csheamtbesppisd Withadiamunperane tHéa Be4dam plug. The

box is thep.sgaladiytbuiapsandarady-inrshipment: BuibganafientbeiinaubadiomradadAt 1-34 C,

the leukapheresis product can be further processed or purified, for example by Ficoll density gradient
centrifugaﬁéﬁrﬁf%ﬁrﬁnﬁgﬁiﬁgm?h%@lﬁ?ﬂtéﬂ%)al e Egﬁ%?g@%%%?%&%&ﬁ%e

mononuclepikee hiractiancihst mtiuderidemitio el prebureais, (faotoCidesTdfeferably, after multiple
washing steps with. phosphat ffered saline (PBS)ihe cell concentration and cell viahility can be
determineﬁ‘.’%’ﬁﬁg rﬁglﬂl?tfégfﬁgﬁ?cﬁy egﬁgat#%é(%fi ggl“ricgfilr% osrer{r%%l}wsgf:?t%‘oéea%cﬁﬁgvﬁ%n ose of
ordinary skmmhmmsiarhﬂfQHmjoh;‘at@mnﬁmme'dit@ld@m@wgréﬂieﬁwﬁﬁm@aﬂon (e.g, dilute
Ficoll densiny. gradisntseqiiikaation il Rercolhpnsivraradiens cenirliygaan, eic), elutriation,

adherence to plastic, tang ow filtration, fluorescence activated cell sorting (FACS),

immunolodie&meaied dpareish @ prirnid wamas dahphrddortboduiec b seipesshio ove
NON-MONOGYLESA8aJs JRUKEEHES SN BCIAP eSS I antieay @soats) MifferemtiaNysts, magnetic cell

sorting, etc.), culture in plastic culture bags_coated with plastic microcarrier 23 WO 2006/127150
PCTJIUS26BB/85755 SaiRed With Biep 4o apIE S Dbherty et al. (1993) J Exp Med
178:1067-1076; Yauwnes&ina i{ hagMhidExptiaebhidiihgikled 302 strepudedithal deindd19Q0) PNAS

87:7698-7702,; hard et.al. (1995 .Res 55:1099-1404; C l, £1992) Nat
300:255. 21 B PR O RS At £ 5 S AR i S D e
Blood Motboyptasioh) Danddtic O8k(DITpienraurotizorhph/3, itintsdnnoraiiteeticitpofnie 38CT; Mu et
al. (2003) %@%93‘5@%@#&%&%9% alfel st aln {2000 Fransfusion 44431 420umre of

mitenyibiotec.com; Meyer-Wentrup et al. (2003) J Hematother Stem Cell Res 12:289-299; and WO
2004/0004F4eTeb SeEI TSR QraahEst OB EarBsIB e riREEINEoTER T oYe; L magnetic cell sorting

can be used t8,pRfich form MEROCHES) PY-BREIVE BRIeGHeR (GRd4ton (R*>0.95) of 4 control
RNAs included in Poly-A RNA Control Kit (Affymetrix, Santa Clara, Calif)) is confirmed as
a control for the success of the labeling process.

Profile data for all genes, or just the genes of interest (e.g., ALOX15, 1L-1B, TLRI,
TLR2, CDa% and/or CD52, as well as B-actin and/or GAPDH) are imported mto the computer
program GeneSpring™ and normalized. Three steps are performed in the normalization step
according to the standard method suggesied by GeneSpring ™ for Affymetrix arrays.

1) data transformation (all values less than 0.01 were set to 0.01)

2) Normalization to the 50% percenile.

3} Normalization to the median.

The ratio of steady state mRNA of interest (ALOX15, IL-15, 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 practin 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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cells) or by negative selection (i.e., removal of cells that are not monocytes; e.g., CD3+, CD 19+ and
CD2+ cells). Preferably, monocytes are enriched from the leukapheresis product by elutriation, an
automated method to isolate monocytes from the subject leukapheresis. Methods of leukapheresis
are known in‘ﬁ%)ezg%.“ﬁgrs%xample, elutriation can be performed on the GamBIES B BldtraTt™ cell
Separation System (Gambro BCT, Lakewood, CO). Elutriation buffer can be prepared by adding 1000
mL of 5% Human Albumin Serum (HSA) to a 4L bag of Hank's Balanced Salt Solution (HBSS). The

cells can ke fractignated hy;elutriati ngQ: f rer's: C preferred
embodimeqﬁﬁr?‘f%g%ﬁig}wg%ggéé%%&%gﬁgr%%ﬁ%ggs(%gm rﬁ()&)é%%&%%?%ﬁ%ﬁ elutriation, where
the final rowsposéragaion is akitetouThdrastphnsrday BiopiaTth Diacno A eB o kiiraiterential

analysis capperformeskRathananeeyts fiastiontoeiinuaine ArdRaonery:: Alieinatidaly, monocyte

purity can be assessed by immunophenotyping with CD14. The enriched monocytes can then be

differentiaféthigerdafrarie Seacsr dis BaEakRdsAd@tmitls ol RamsiteLiistiaient, the
fcells are gr@a@mag &%Hﬁk%ﬁ@%ﬁﬁé& H@ﬁgb@ﬁb@@@iﬁ&%ﬁi@aﬁﬁ@gﬁ@@@g&b imsgﬂetfe Eﬁbjia@yteTA\/l
reezing bags, OrigenTM freezing s (Cryostore) and PallTM freezing bags, Preferably, eac
ftoesing bAL BTN St 10y S8 I R hTSATE (0 SRR X VIV, oM
etc.) with aﬁm‘mﬁmtbiy &&@%&Mﬁ@fmﬂdﬂﬁﬂeﬁﬁ% Mﬁtimaaﬁ\éifédaﬂ&mmdnplﬁpmsabout 107 to
207 mo/L fnal CORCRMIIAY N Rih A%, 80014118 24 Lot el canasntplian @LMasSO4. The
cells can be frozén usmgya controlied ra e??eezer, then storedcryogenically. In an alternative
embodimefierafididntubdivnies rENCstiied. podfidatiistpgediediic densinjrabisne ife PBMCs are
fesuspe”dsgfﬁ%/'o}i{é' %M(Sléﬁt?éi@gﬁ&é’oﬁéﬁ%%ﬁM@hﬁ@iﬁ%&ﬁ%@ﬁ@@e@éﬁ%}%m

PCT/US20 31.59 ffask’s.at .0 x 108 cells per flask. In the event that an insufficient number of
PBMCs ar€esskanis, R rsnreshisgud nuash kiadedsisminga ooin edeciraietiipHeresis.

Monocyteg,akeiseietiad fom hemenenusieaseritipepulationofREM Gabymadhiesiomdoisterile tissue

culture plastic flasks for or%Le to tW% ours at 37 %lﬁ%{ 9{)2, X7§% hU{nidi% . on-tadherent and semi

adherent cACHINGEMHD IR PHEFSLITGHIH th s% B ot e Y EmAifiiG  Fon-adherent cells,

semi-adheteritdéellsrand nesltdnatdiedtipenikhibatemdiming dditepeni celigear enshesorinzmtse,

monocytes r%%é'aresﬁr% @&%%?P%l@:gge%ﬁﬁd&#&%%?@%?%%% Methadsidan Rifisrsaating Monocytes
ells metho

into Dendritic variety s for differentiating monocytes into dendritic cells are known to
those of ordinary skill in the art. See U.S. 6,607,722, WO 97/29182, Romani, et at. (1994) J. EXxp.

Med. 180:83:93:S7)/Lsk 25 L 7aassbiar( 894)cbrE¥iAed,Ad9i2409 and on, and

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,
gambrobet.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 coliected using the AntoPBSC (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 colleciion 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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Reddy et al. (1997) Blood 90:3640-3646; the contents of which are incorporated by reference. Most of
these methods involve culturing monocytes in the presence of cytokines which induce the
differentiation of monocytes into dendritic cells. Examples of alternative methods for differentiating
monocytes M d&HdiELells include, but are not limited to exposure to ﬁ%fé%sazf]%%%air%%tion (e.g.,
shearing), irradiation in the presence of a photo- activatabie agent capable of forming photoadducts
with cellular DNA components, and/or treatment with a DNA binding agent, followed by incubation

with disease. &ectora ents, such as migrobe bowiruses. ang malignan Sixpeg U-S. patent
6,607,7221%{"}%{2 gh%écﬁ?g‘peg %\?vtf?icl: Oglréorler%:or ?§Fe%%%$egarenlcg. In one emb’ob ment%ﬁmnocytes are

differentiatbduinte?88h dritarsst sroferabity b $r2friedirhreskmppiath gelitsmpissitiend iRl hduces
differentiafion. of menoeyiesimta danddtc. callfurtabisraediatian the eultvreRLmMaNRGyHes, immature

and mature dendritic cefls includes, but is not limited to, AIM-V, X-VIVO-15, RPMI, DMEM, and the
like. Com3BEIaBESTREINTIUER HeBmle MRmaBpCs R SRS RPN B AT AEHE R, own in the art,

and includg,hutiasenbehfiftited de, 1M Ho S fritlbit L ikinGMTaedR phusalhed3aad@adkdlaviih a preferred
embodiment, enric elq@,mono%%}tes Tire di ferlentiated into dendritic xllg ba_/ cultyre. in the presence of
GM-CSF i3 tsee Wsigk K@6559145! MaE Mt MRd L ARYS i cE R (1985 T BSp. Med.

179:1109;paneRonasietahdda 9 Fildexp, Mechz180:83:<08)atBripRisdenrictsetamneayiek (oreferably
at a concentration of 1 x cells/nil 25 WO 2006/1.2.7150. P ured in AIM V
medium, %ng af r%r-%l ec# g?om Oﬂﬁ? 2o %%% emr' l‘jv rélll?r? 'fhz 843%%@%%%8%{%&%5%1%&

edium, or other sul medi e presence GM-CSF and 500

U/ml IL-4 fodapprakintstedy thefustyes] preferabhesivaysal a78e B% @orimers08 wodfidia o allow the

differentiafign,of MANAEYIGS Q- mmatre,fepd Ri@&i&%&l%&wm@%%rg@m gan be varied. For
example, prefgerred cgncentrationis of GM- CSF are 500 to 1500U/ml, more refera%g 700 to 1000

U/ml, most prerszaly SOSRIAM. terananbereiiraitraicHS RAtTco S - 156dUIAmESHSIE preferably
450 to 109, 44/mpk ynest innelesnlala80THTI715 Ok | kel camibe reseg intelasepefaiindddition to
IL-4. IFNa can be used in place of GM-CSF plus IL-4, IL-13 or IL-15. As the mo cxtes.ditggrentiate
into deniife RRTRDYR &G0 rEL AR B IL e TRRE S PR P TR e 1 SR S Bien
consistent Thighibgaftiérniye gfde ribritinnelsaqni sheamiriatu seabta tes tdr(ETR heuMatgration
oflnunature Dendritic Cells, int endritic_cells turing § r itic cells
into matu rghaeg%%?i?fé gcfgl gﬁa?%%%/g%}vagt%ﬁ tﬁ%%%ng?% réﬁ %%@#%&%ﬁ%%% e8 n%lgj g?e not

limited to, am@_emﬁt@l%@wmmm@omancwmﬁm-ﬁa@w@mh@wﬁé@mmmi%@eé@mﬁgositions that
induce mafyration of i tape and ready for shipment. '

During or after the incubation period at 1-34 °C, the leukapheresis product can be
further processed or purified, for example by Ficoll density gradient centrifugation at room
ternperature 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 (aniibody 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 microcattier
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immature dendritic cells include, but are not limited to, monocyte conditioned medium; PBMC
conditioned medium; fixed Staphylococcus aureus (PansorbinTM); lipopolysacharrides (LPS); other
bacterial ceII%roducts such as monophosphoryllipid A (MPL), lipoteichoic_acid, etc.:

phosphorylch ﬁr%gﬁﬁcga &lein ionophores; phorbol esters such as PMA,; hea?—sﬁgél%uﬂg'r'% 3e]i‘rhgs;

nucleotides, such as ATP, etc.; lipopeptides; Toll-like receptor 4; artificial ligands for Toll-like
receptors; double stranded RhtA, such as poly-I:C, etc.; immunostimulant DNA sequences;

maturation cockiail Fra, Il - - ); I . L A Il (TNFa,
IL-6, IL-i(?EE’ gar%(g ’é%E%é\é’Gﬁl%l%%%pihi%g%@gﬁée%g@ﬁ%%psgﬁﬁﬁg%ﬁg%m%eﬁ? géy signaling
with CD4GL; @ABGhER#eMSed 7ot Hiakiple Foiadembnlat abdbH0) i8I 70P8:7162-7168; Jonluit et

al. (1997) Eur i Inupunel g5 Paanaldd; 44: foopatany anplication 2129482031430 RER mpplication
PCT/US2005/036304 and US. patent application 11/246,387, the contents of which arg incorporated

by referente2d¢ighe dfibbdimbrtiannbifriamse colmaictontim ikt fecwharel B9PEnd PGE2 is
added to ambere-0FMatixedeaditic calisuhbe aslis aradiemeuliured:byesnighis@Epplaximately 12

cells are LIRS SRR BRIt SRR AR R ek e onatly with
MRNA enegéingisineoco26 MQRI06/127 ¢60. POUH) I 5 006161184 S&rmided Rerifsa89-4A6; then cultured
overnight %@%'%@ﬁk@&@%@%ﬁ%ﬁﬁ%ﬁ? d&é%ﬁ‘é&%%ré%é@g1&&%‘&8.“%9@%% f-2 to produce

mature dendritic cé uman . protein are shown in SEQ ID NO:120 and SEQ ID
NO:121, respmetivalsl] Siios CRABLUsATRNES s dRAbWPRES YRS opsikiianaleetian (fd breferred

embodimens; 3 MR '%&osr&w@&pg@ AlNhyaraedimanisaddad: Aisastinde the immature DC to give
a final concentration of TNF-a (10 ng mlj, IFN-y (1000 Ural), and PGE2 (1 g/ml). The cells can then

cultured o@ﬁ%*hﬁ%ﬁﬁ?%?iﬁ?g ly 12 hours or more) to produce mature dendritic cells. Maturation can
optionally be furtipessingsaasachbyytexpesaiechidineeiis touCiphertigand(GDAQ raitioer added to the

culture media, or more preferahly expressed within the.cell. CD4QL can be expressed constitutively or

transiently.m“‘f;PrI?éLf’éﬁgg6‘&‘7,(‘]:{1);%‘5}{ﬁfé?f%%ée FERSRES ﬁglaﬁ”g TRORETRLE 138‘ %}ﬁ Tan ngﬁﬁ%c%ﬁ%%ding CD40L, and

optionally teithaptRidAsenedingonehorrmdferantigeis dhhﬁ@iesumhﬁgerfsm@ anfigdrendnobe loaded

into Immayee,of matkie A adiie esl's, The Aotiasn Wit hen hecaroeaseesh andpiesgnteday the
Xxamp ude, bu

mature DCs. es of antigens inc tare not limited to, viral particles, bacteria, or other
pathogensbpretained hrdddingi eRteaharedle Bonpepitmainsemen i Hodas thatmeeH ktracts,
pathogen RUEIGIC.ARidssGRRERI(ERISS). The cells can be fractionated by elutriation according to the

manufacturer’s protocol. In a preferred embodiment, 2 modified version of the

manufacturer’s (Gambro) protocol is used for elutriation, 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 mb freezing bags. Examples of freezing

bags include Cryocyte ™ freezing bags, Ori genm freezing bags (Cryostore) and Pall™
freezing bags. Preferably, each freezing bag containg 15 ml ofupto 3 x 10° celis 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 CaCly
and about 44 to 241 mg/L final concentration of MgSQ,. 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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cancer cell proteins and fragments thereof, cancer cell lysates, cancer cell extracts and cancer 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‘gﬂ.zﬂfﬁ%?ﬂﬁabn may be delivered in its "natural” form in that A& Fintale R ention 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 i mmanly,.admigistered in a conventional r ri or lysate. The
antigen m%]l?/s g?tg%rggii}\‘/g}@ t‘)‘éi%%‘égaﬁ%?a@ %&rﬁi’é"&f é%.?éﬁ%%igﬁonu?@(ﬁ%g%eﬁ h&[erz%/a the antigen is
a peptide, dbmaiagdpthg BRdMAeniaiohearap mdosopioted|yith elkegondécdfshiacsd. préreassicany of a
variety of gleavade AGEMSIA% R WliZedinElding R iralTIed d0.R5PRI By@RegRn bromide,

trypsin, chymotrypsin, etc. Alternatively, peptides may be chemically synthesized, preferably on an

automated@ythpisisr fskh &5 052t Wo M 37150 By S rydly Aratadieritthe art, or

recombinapily;gxprassas: liadditiemsecopbinanideshniques snandrmarplayeddacigate a nucleic
acid encoding the pe?tide of interest, and to ex(gress that peptide_under desire conditi(i}rés.
or virus.

Alternativély> 2ARgRR sAls g IBRRCCEUS WMEFPEEBURRS DY dBRTBRAHERT A°CEIF<E

The antigen-caaddare-aisircie thakisl disiaehiroppiytivatofalyidedundngegempound. In certain
embodiments of the invention, the antigen is a "modified antigen" in that the antigen has a structure
that is substantially identical to that of a naturally-occurring antigen but that includes one or more

deviations¥fofwdagop R ifise:stiuity e afttveen attr Abpdosicudéfiyy compound. For instance, where the

naturally-occurring ARiloeR:h &RIAISIR akeRNpARILRAOEN A TaHieE anlaenapeampared with

that protein or polypeptide antigen would have anamino acid seég(lgjence that differs from that of the

naturally-obeseraigrdinigsskill thchaaditioes YubifdioR2orURSTGH i ReBrthdtath MMt htids, and/or

would inclyge angdor s etecanyng.aeidsdnaheiffesfram toe comespording Rminw-adidinatie
naturally-occurring antigen by the addition, substitution, or deletion of one or mqre chemical moieties
covalently NS Gitl%gg@iﬁéﬁ%i%@iﬁ?‘bqiééﬁébg&f’ﬂ%eﬁtét SRS R ARY RIS E’éﬁfied antigens share
at least ong:fegies. ollatiedshGamittoaditethataireratd easiolss idahtipatsdihosd oftdritierary skill in
the art will eciate that,.in.comparing two amino .acid. sequences to.determin tent of their
identity, thﬁ%&éﬁ% %e%ﬁgé%%?}l&% %nsg |Fg.o,nr%cgﬁ%rs1§nocf %1? (‘%slf t(\:/?/%%'o [ en}ﬁ?:ézsil(%%%%%é?%s need not
always be préisidelfopréisireatiattgtoalyves intirdpadidimendifiserlude, but are not limited to

exposure to physical perturbation (e.g., shearing), irradiation in the presence of a photo-

activatable agent capable of forming photoadducts with cellular DNA components, and/or
treatment with a DNA binding agent, followed by incubation with disease effector agents,
such as microbes, ﬁmgi, viruses, and malignant cells. See 1.8, 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, RPMIL, DMEM, and the like.
Compositions that induce the differentiation of monocytes into dendritic cells are known in
the art, and inciude, but are not limited to, GM-CSF plus IL-4; GM-CSF plus IE-13; and
IFNa.

In a preferred embodiment, enriched monocytes are differentiated into dendritic cells
by culture in the presence of GM-CSF and IL-4 (sce, 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). Bdefly, enriched monocytes, preferably at a concentration of 1 x 10° cells/mt are
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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 amii@ 38§ ¥edtlence to show the designated degree of identity " PreteitditEmbodiments,
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 ( elivered..in vittQ). .Techniques for gen i ic.aclds.i ding an
expressiblg%ﬁeé'{%f%w&%gﬁ%b?’iﬁgﬁ)gn%e&%ﬂ’ﬁagggﬁgé%%?r%gérﬁ%%gem in which

any proteir30e héod seMoyC tHesns HsEibie Geh fonalityesinodeioet afevknowisrpiné davardbriefly

described fyfiac Prefeahivihe Anriann.is delirereshanan MRNARUABmRAchiingd from a cell
28 WO 20061127150 PCT/US2006/013159 (for example a cancer cell, patho%en cell or

pathogen-ipflbtédy ekincesneraiiicasicanaetiriplolivs furme eens it a2 iauncd SR NA can be
amplified R@@_&?&@@&@@sﬁb@%ﬁ,%ﬁ@ﬂ@f%&@m & xao@ﬁtammﬁdwpfafaﬁgsiffm byRT t—)PCR using a
primer containing a sense promoter to make a ¢ expression_ construct. transcribed in vitro
from the. cKBEHOH COTRIHERE A SarPB A deda o ok FIE CERE ABIRACL Yor KOBIF, BRRbiying, i
vitro transgibingiiesRNA-andiicasing RN cat bthaeditciéicactds intalditindritidlcel|SARe: dkmown to
those of skill in the art. See, mple, P 04/ 9 and U.S. provisienal ication
60/522,31l&etﬁseecgh ét%%%ogfcvlv%fgé %ape‘%%&'f%;{]r[";@dp B)ﬁ?rggéré%lsc%? A %@g%ﬁgg%ﬁ%%%%ﬁi invention,
the antigemmmml&mmwmmm@mwmww Aslaeird (RFYcarEasNe, plasma from
an HIV infeGied ARk a0 AENR A5 2 sausedonisaialion abiYe BN, In one embodiment, 2 portion

of the plasma is centrifuged, andthe supernatant is collected and filtered using 0.22 sm filters and

stored at - 20C until use in formulation of the dendritic cell vaccine. The HIV RNA present in plasma is
amplified byBI-RGE spdinAuadsarssHiniion sasionsdelRraviduasyibeiemmuanty of amplified
HIV RNA for loading jnto dendriti¢ cells. Briefly, viral RNA is reverse g%??scri‘be int sir‘}gll%-stranded
(ss) DNA using a%?éé?féﬂ@&ﬁﬁ%’éﬁ“ﬁ%?gﬁm% iTHLURETS S HARh GO HaxBhat<or

targeted rejtpsapririgesy Fhid singtexdirarddechoaRNAtiathest Emipddied abyideCRpinto dulirle-stranded

DNA in a primary PCR reactign u multiplex primers..The identity of regi D(ﬁ} plified in the
primary PCRTé5ction %%B?es}m%se{g%ﬁnt%ug gse %tgﬁaého%'fcgbn c?ﬁ%lé)}#rfﬁégr{sl%o_rﬁ p |m§1]a.t%ary to target
sequencesiwhictuiaishdtitsesdgiorisd T hatprodet Linfteddprimary oRIEReHShISPUFfied using a

QIAquick(rpBiAR E’&H&fé&aﬁ%@mﬂ Hhep sseisis Rsdelamp aiemin8iBennd s pested PCR

amplification. In this round o .
(LPS); other bacterial cell products, such as monophosphoryliipid A (MPL), lipoteichoic
acid, etc.; phosphorylcholine; calcium ionophores; phorbol esters such as PMA,; heat-shock
proteins; nucleotides, such as ATP, eic.; lipopeptides; Toli-like receptor 4; artificial ligands
for Toli-like receptors; double stranded RNA, such as poly-L:C, etc.; immunostimulant DNA
sequences; maturation cocktail (TNF-o, IL-6, IL-1 and PGE2); GM-CSF, IL-4 and
maturation cocktail {TNFa, IL-6, IL-18 and PGEy), 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) I Immunol 172:7162-7168; Jonluit et al. (1997) Eur J Immunol 27:3135-3142; U.S.
patent application 20040203143; PCT application PCT/US2005/636304 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, I1.-1p and PGEz is

added to a culture of immature dendritic cells. The cells are then cultured overnight
(approximately 12 hours or more) to produce mature dendritic celis.

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

clectroporation, with mRNA encoding CD40L, and optionally with mRNA encoding one or
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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 successtiPtraMélatoA upon delivery into dendritic cells. Purification olﬁﬁgif’r?{\{)ﬁ’r%"t%%scribed 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

I -f t d d.th ha0,8/0.2 I ] ' d int
05 i <o DO ARG C A B D Do Loy ol o TEo

thawing prbfRbtransfettiod | PRGRO B0 TG PETAIS2 08610 A3nsear ¢ RABtheP Nrefatted
embodiment NG MENASB @SR AR, ARSE sanceraalB TREHRNAIGMRIA can be

loaded dirgcty Into tic cells, or it can first be "amplified by CR and in vitro transcription
using the mBikbdsrakserndd thopeivkiBouBesto. Antigen Loading ofDendritic Cells Dendritic cells

may be loaded with gRe.LMGBARNLANS anirmaiueHenddic.callst ynatdredandidda cells, or during
differentiation from immature to_mature dendritjc cells. Dendriti lIs are capable of | ting
antigens, SRS HRAGHE IR L GG ,%@I‘P&"Eﬁtﬁaﬁv&?éﬁﬁa Eféwgﬁﬁiﬁ%ﬂiﬁga@antigen
loading can/ag) periara®d sitgahhbyrbentaiktiag thee cdendsitioweetiivitiiye antigety d2 iucksioracid
encoding the antigen. Other methods for |gading dendritic cells are known.to th f.skill in the art,
including, B’&f%&?%?ﬁ%@&&e%aﬁﬁ%|%?€%§%{ﬂ§ Fgﬁsr}éﬁgﬁ%‘%&éﬁé’%‘é g elscfn\/lrgl‘e’\;e)(-;{_\é1 orgf ﬁlj%liefg%gﬁt%e delivery,
etc.. See fespesaenfl&eMilthiel (5340 (RO TP D phihdorddedrio 17 6uligte Drdirogereral. (1998)
Nature 4:594,600); (R0RL.TieRdsAIUNGl 22:102:406, 806k alENS Ruplication
2005/015§?§é%§rt eygegﬁggér‘\st%ého 35%2% a?e Incorporated bgygggference. One 1ore r%lore ant?gﬁgﬁs may be

loaded dir@eaipishty ke awminrierdite selmritadiged MoumEERE b Esdiesntgehsaithy be loaded
(transfectqg)daﬁ%f?%ﬁt?mg callsabaryefanad .ambadisnant-the dendritic cells are loaded with
|

nucleic acids encoding one or more antigens. Preferably, the nucleic acid is an mMRNA. Method of
transfecting nucleic acids into dendritic cells are known to those of ordinary skill in the art and include,
but are notdimited to, passive transfection, lipid- mediated transfection, cationic lipid-mediated

R SR A Sy
al. (2002) Jhenfrumobessed and presented by the mature DCs. Examples of antigens inciude, but are

not limited to, viral particles, bacteria, or other pathogens, proteins, and fragments thereof,

polypeptides, pathogen fysates, pathogen extracts, pathogen nucleic acids, cancer cells,

cancer cell proteins and fragments thereof, cancer cell lysates, cancer cell extracts and cancer

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 azt.

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 lmited 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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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 Dendritic Cell by Peptide
Pulsing Met%@&%ﬂgﬁaﬁ}ng dendritic cells with proteins, polypeptides, pe %Hé@z'g)é’l' 'LPidsue extracts
and other types of antigens are known to those of ordinary skill in the art. In a 30 WO 2006/127150
PCT/1JS2006/013159 preferred embodiment, immature dendritic cells are loaded with one or more

antigens. In ope. empodiment of the. invention, peptide lypepti 96[53{ QL lissug.extracts are
loaded siﬁ%fg’%l)? IhcUBAtion wi 1Pm1%%}&§%gﬁ%ﬁ%fcqg§%8%§:%I%%ggrﬁgi |um.CAn gesn Lgacﬁeng by

Electroporatipi ol twedatsaMatlpiation ofimdingihe Drotided BitestUsiddooytskihe oadidail In one
embodimep;of @@sﬂéaf%}{iﬂ@@&m% 1 ,r&ﬁg&!'alesaiﬂgms?@a@estﬁapiﬂgéﬁ@ﬂ@&lw flask to

dislodge the cells. Cells in suspension are then transferred to conical tubes. PBS is added to the
culture fladkriterehitave ¢Rb (Ea&iAMGMdating cells and residual medium, which is added to the conical

flask. Some immefira.deadsiiciaels Rayneainadbeentiotheflask-Detechemeat of these cells is
promoted by adding PBS and incubating tr}e flasks at anywhere fram 2C lég 0,room temperature. At

the end of HTEPTHEGL AHGFF FEHBRO ISR 108 TSHEa A B Sty SHCRNE T £ et to the
conical tuhkg: thehetdetalieslhsusprinsia is thesapalitedsntbshediniRBSandaiysuspended in chilled
ViaSpan(r) at 4x10/ml in.0.5ml and placed qn ice. DCs are mixed with mRNA-at ells for mMRNA
encoding %H%é%ﬁ?%%ﬁdl% g’%:l%a i %gﬁﬁﬁomregafﬁf %%eoc srog%r%a i rgﬁl\?gt%émg%g eﬁé%?%%ﬁ%%l d at a pulse of
275-350V 0t0e+83052nanthd50F, and preferably at 325V, 20052. Immediately after electroporation,

DCs are washedn_X- ' e: @g.g@/@; 9%z 15 supplemented
with GM-CSF (Sggbﬁ{l%}{%ﬁég%%{%%%%é& S%@%%g/ﬁnggé%’NFa (10%%%%%1(@35 10ng/ml) and

IL-6 (LOOngrHaynThEasifnshans sge At Forand Wit (haiPioteip icePbRsHEH BsSPAC 804 0552, 275%

humidity topredusecRtablvanaiug dengdsiticcalls: Maturadendritisselsuadhenwashed in PBS.
Antigen Loading by Electroporation and Maturation Usin; CDAOI;%IK%pne er&tmd@ent of the invention,
‘g‘ﬂ\f‘ M

immature dfidHifc EBNLTATE R RIS HE E BB S AT NS P RS Aoty ISR IR BE L are
transfectednvithudhiin G GhamiRiNARen the GeardpoRMA {2 66 Crlldkentodihgoonamngnore

CpplemenSIE L e LB D o L b D R Ry (LDOCIBODLIGN or TN
(1 Ong/mi)liakeld RGE2 GG Adiolgene rmreddbtarfunline crshoitic e moDdad aii assisatured by
this at least one region of at least 3 amino acids that are at least 75% identical. Those of ordinary

skill in the art will appreciate that, in comparing two amino acid sequences to determine the

extent of their identity, the spacing between stretches (i.e., regions of at least two) of identical

amiro acids need not always be precisely preserved. Naturally-occurring and modified |

protein or polypeptide antigens can show at Jeast 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 amine 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 infroducing 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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process secrete higher levels of IL- 12 (a T cell growth factor), and minimal IL-10, as compared to
dendritic cell matured by the cytokine cocktail process described above. 31 WO 2006/127150
PCT/US2006/013159 Antigen Loading by Electroporation of Mature Dendritic Cells Mature Dendritic
cells can be BRI Bntigen by methods known to those of skill in thd S AP ERE G- limiting
embodiment of the invention, on the sixth day after initiating differentiation of monocytes into
immature dendritic cells, a maturation formulation in AIM V medium is added directly to the immature
DC to give a final concentration.of TNF-a (10 nag/ml), IEN-y (1000 D), R /ml). The cells
are then &%ﬂ%ﬁm o??grah?aﬂ% %C%lr?(})c? ltjgzoeg%lat%ﬂrg r&é%ﬁﬁ% “(l:e'[éc].t Cee%g%r}g%;@gﬁ%gir%é%%ggd and
co-electropuvatentivithctlys. ob Hetigtnedn didih grRNA Ardoptierallifiwithrivgioiebay | IRM& per 106
cells. Post; | : ;Jgi-ljrg nedium
suppleme%{g%%gé&%&l@? l\%lg%%a &E(S %ggﬁﬁéi%%%%%?&%%@%he ceﬁs%?ﬁé\?\t%gﬁ%%mulated for
administratfofetorareiipjde tiolta o pibh Sy e T oriENsH Biebamsgirdrindasifiganescells are
preferably forputatechiniheatinastivatedaviolRgeusRIARMaikR%4s RIS mRd-a61denEase at 2 x 107

cells/mL. C_r%g enic vials are filled with 0.7 mL for a total number of 1.4 x 10 _c.ellsﬁ%er vial. Vials are
then frozeMifFP SRBIEPHSME BNA5% {8rdn g FrobrE TEUPL ARESAZHy ‘thé &Y ogenic
freezer forsionags iidie fraxanidenditicsee) fvaecingaPATEd e trase dmiid administerdd to a
subject without washi reformulation. Flow .Cytometry Analysis ofDCs to Assess Maturation In a
preferred r?%#%%a ,0 T(ég%%éz@é Afvested %ﬁ%@-sﬁ%ﬁ%@%ﬁg@ﬁ léd PBST 1 %FCS. Phycoerythrin
(PE) or FITC conjugateghhndipadiesf shetifienfariHCintighecisiese (4 masABEY Plof=DRY, co-stimulatory
molecules (GRA0, CRAGY May OB RISl (ADAR. AN S MAkESE01 dlare mixed with

1x105 DCs per well in a 96 well plates Biosciences) and incubated at 4C for a minimum of 15

minutes. |S6typashatekedoninabBine W Biky d8 evnerphodinertiiaiotigh WBnmlgsMtibrescence

analysis was,tRerfesmed withadeAkacaliifioy miometer (RB:BiosciensrskusingdrallQuest
software ()Bl'b) Biosciences). Vaccine Formulation Methods forﬁrmﬁ;lﬁg dendritic cell vaccines are
known to thBSe BELRARR (REHetRR ATRsrRSTEG T TRRERE: thee HatuRe dePigrt 48 washed

and resuspengenifisdearISPON @nd(06H3 {hecR A SARNGOLI B0 dinastiifatied: plasniy (dreferably
aumlogousm%'&%@ )fﬂ'i}dﬂxpﬁ/%(%%%r&%g 28 LRGN EIS(.)%IJ;G%%(, viral RNA is reverse transcribed

in to single-stranded (s5) DNA using a reverse transoriptase, appropriate reaction buffers and

random hexamers or targeted reverse primers. The single-stranded cDNA is then amplified
by PCR into double-stranded DNA in a primary PCR reaction using multiplex primers. The
identity of region(s) amplified in the 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 OIAquick® 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 vsing 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 um polyethersulfone (PES) filter, then dispensed into
0.5 mi safe-lock polypropylene tubes and loaded into DC or cryopreserved at <-150°C for

until thawing prior to transfection.



107 cells/nil. The cells can then be diluted 1:1 with a mixture of heat-inactivated plasma and 20%
DMSO to give a final concentration of 5% dextrose, 10% DMSO in heat-inactivated plasma. The
target final filled formulation is 1.4 x 107 cells/0.7 ml in a container suitable for cyropreservation. The
dendritic cell®&AHéH & administered to a patient or frozen, preferably%?fﬁt}ﬁﬁwa%red in
cryogenic freezer (preferably in a dry liquid nitrogen freezer designed to prevent contamination),
preferably at a temperature of <-150C. The frozen vaccine can then be shipped to a clinical site for

patient administration (preferably.by .intrad inj C’j"%@%- UpQ %i hevacging can be
administered dir&:ﬁﬁ%ép%%r%%ﬁgﬁteyr\}\%ﬂé%ﬁ%ﬂ e‘ﬂ%&cessﬁlgp. Other SL%% le formulations for

administratioeecasiinclitRguevuRNstemd stesfsdidjestiorinie dershii vaslih Gdh @ordihbantioxidants,
buffers, bagierigsials BRE RIS IRatRRdRk e {RY alioRdaRianic i blood of the intended

recipient, and aqueous and non-aqueous sterile suspensions that can include suspending agents,
solubilizeBCHEREMAY Hyents, stabilizers, preservatives, immunostimulants, cytokines and adjuvants.
In a preferred embodiment, 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 mixt&Eet o4 %{igﬁ’?gﬁl’éﬁéﬂg@ous plasma and 20% DMSO to give a final concentration of
2 x 107 cells/ml indaeaitinestiiviatachaldalieg auitpias manwki chiigantainsbidute denddtiandl 0% DMSO.
The final filled formulation is 1.4 x 107 s/0.7 ml_in a container suitable for gyto rvation. The
vaccine isrfﬁlg’ﬁr rbagzne(:ir%1 Eé%c store %r%ng_ﬁ_%e e%wfnoél grg/nhgﬁllgaﬁ?{r%%e% rergf%ﬁa F}lép %/Sais?:ine is ready for
administrafiendgfiecdiawingarebitt ofitngrs s fgevsashin gamdteasu speidin g imsthetidsotell

administraionkh dendile Gelbyagrine cRRdBe AUTIBIRRALREn1RI AR e indRCh as, but

not limited to, injection (e.g., subcutaneous, intradermal, intravenous, intrq%mphatic intraarticular,
intramuscirgrdenirdireerb mat)beyeirnRions Rifrssrersodiands miesse Fﬁmﬁ%‘i’éﬁ@}" etc. DC

vaccines haygtyrisallyesnagdainisterasiaisng ipifourinesk intpnvals, vhheodeneiticcell vaccine can
be administered with eghysiologically acceptable carriers, buffersl, ﬁ%ltents adjyvan

) A S,
immunom ST e BT R B TR T T E SR RO 618 E3us o (RE patient it is
administeredsigplorNgitciiell sralc{2e00 38O RA0661 ZH&SD PGTAY S2006/6431 50 (I&)dose of cells

(e.g., activated T cells, ar dendritic cel inistered sHhjgctis ective amount, effective
to achieveﬁtl (%euﬁetis'%% %&g}ﬁdée%?glet%%{i’a ié(gﬁcrﬁigggsog%%nﬁ%éﬂgusgjé% g%/%&:ﬁf%éﬁ%%% inhibit growth of
cancer celfsibdicationiABISIHSEHSA e pratertedf Bbid iraimsorimrae hyIcicueys. Brsioyiearyesponse

modifiers %ﬁi@&{mgg}%@g‘gﬁgﬁgﬁecﬂy into the dendritic cells, or nucleic acids encoding one or
more antigens may be loaded (transfected) into the dendritic cells. In a preferred
embodiment, the dendritic cells are loaded with nucleic acids encoding one or more antigens.
Preferably, the nucleic acid is an mRNA.

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 Hpid-mediated transfection (e.g., DOTAP), cationic pephide
mediated transfection, electroporation. See Nair ef al. {(1998) Nat Biotechnology 16:364-369;
Van Tendeloo et al. (2001) Blood 98:49-56; Sacboe-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 Dendritic Cell by Peptide Pulsing

Methods for loading dendritic celis with proteins, polypeptides, peptides, cell or tissue
extracts and other types of antigens are known to those of ordinary skill intheart. Ina
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treatment by the DCs or activated T cells of the invention. For example, the cells are optionally
administered with an adjuvant, or cytolcine such as GM-CSF, IL-12 or IL-2. Methods to Assess
Ifnnzunogenicity ofAntigen-Loaded Dendri/tic Cells or Educated T cells The immunogenicity of the
antigen-load dehtftid Lells or educated T cells produced by the metho}c)lgTépfﬁ%ﬂ?(&}éhﬁon can be
determined by well known methodologies including, but not limited to the following: 51Cr-release lysis
assay. Lysis of peptide-pulsed 51Cr-labeled targets by antigen- specific T cells can be compared.

“More actiye-comnanllians | abav. salshdcinlatelbetaenim Uclion gt ume Ahedigics of lysts
as well asverall target lysis at a fixed timepoint e.g., 4 hours) may be used to eévaluate
performaneabwimen fihetuyerioseptideanahvrrtneseaforcstonitissts essecigsayomadlysis of the

types and guandities RLcYigkIngs Searaied Rhdiselauponsrmiastingmodified APCs can be a

measure of functional activity. Cytokines can be measured by ELISA or ELISPOT assays to
determine the rate and total amount of cytokine production. Fujihashi, K. et al. (1993) J. Immunol.

Meth. 160:181; Tanquay, S. and_Killion, J.J. (199 hokine Cytoki .13:259 In vitro T cell
caucation AXETITRORH A B ST LHUAN CAFeD MELAgitr oF T AT B A b T coll

population§/fiagm: iormiatdOndral patient-derived PBMC. In this system, elicited T cells can be tested
for lytic activity, cytokine-release, polyclonality, and cross-reactivity to the antigenic epitope.
Parkhurst, M.R. érangtsdeitinen ailihe invEBAOG JorpraRferatoH Lostiayse FaeeadMproliferate in

response o IEACYE GAMRABINOBSa; FsaliiIRlaNCande Mo A A iikalvelbydneasuring, for

example, 3H-thymidine uptake. Caruso, A. et al. (1997) Cytometry 27:71. Transgenic animal models.
ImmunogefBifFcdihoe Besdsaddriie s BYWEEREIAGIR henSyami sieaiifr e ®mpositions of
the inventiegidng detarminingcthie arled eoans conagniude coie inchice tamtte cabpaage.

Alternatively, the hy-PBL-SCID,mpouse model 3 0O 2006/127150 PCT/US20 13159 allows
reconstitut ﬁ‘%’?ﬁ#ﬁﬁ%ﬁ? E}ﬁ%{g‘s;)s?éc ¥ té‘&lese 5 ad Sﬁﬁom ted% % %Q

A house by adoptive trans et of human PBL. These
animals maschieatiag thedtetkwithathysbeam positiSasuand moalyzegdotinmanierasboliibe as previously

me”tionediﬁ%\%@gﬁgg%%_& A (H25R)a &gg&%%_«h%%%?o?%@ew&il@&re%zﬁregké‘lhé]c%%@aﬂ{%%s.'\'a“-

Acad. Sci. USA Primate mo . A 'non-human primate (chimpanzee) model system can be

utilized to Hisrint pelivsnemsrmisdeenanbeieh MreditdddSeng spraesnerisd beeHf8monstrated that
chimpanzegs,shar® Qverianpins:MbiGr igantsnesiiriiasowith-manMb qrnolequlgs thts

cells for mRNA encoding antigen(s) and placed in a 4mm gap electroporation cuvette and
electroporated at a pulse of 275-350V, 100-30002 and 150uF, and preferably at 325V, 20042
Immediately 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/m), IL-4 (500U/ml) and
PGE, (1pg/ml), TNF-g (10ng/ml), IL-1p (10ng/m]) 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 Bsing
CD40L and IFN-y. Preferably, immature DCs are transfected with 4 pg CD40L mRNA per
10° and mRNA (2 ug/ 10° 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-¢t (10ng/ml) and
PGE; (1ug/ml) to generate stable mature dendritic cells. Dendritic cells matured by this
process secrete higher levels of 1L-12 (a T cell growth factor), and minimal 11-10, as

compared to dendritic cell matured by the cytokine cocktail process described above.
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allowing one to test HLA-restricted ligands for relative in vivo immunogenicity. Berton, R. et al. (1998)
J. Immunol. 161:4447. Monitoring TCR Signal Transduction Events. Several intracellular signal
transduction events (g. ., phosphorylation) are associated with successful C‘Ij’f%@z{e(p(%e}g]ej‘}]ent by MHC-
ligand compl‘g%é(.mfﬂ' "Hlalitative and guantitative analysis of these events have been correlated with
the relative abilities of compositions to activate effector cells through TCR engagement. Salazar, E. et
al. (2000) Int. J. Cancer 85:829; Isakov, N. et al. (1995) J. Exp. Med. 181:375). Methods for Isolating

and Char%grizirl%tlzrc%mugrfe cf%kl’%a%%m@gp‘%‘w%%%%S‘%gs for detection of cells during cell

purification can be perfor y of several configurations, e.g., those reviewed in Maggio (ed.)
(1980) Enzyme \nmunoessai-CRE RrassidBesarRaien &8 5yHirmiio8n whraatieesatdidineory of
Enzyme Immunoassays," Laboratory Techniques in B,ioche,mist% nd_l\/l@l cular Biology, Elsevier
Science PadhergrsB Yo pondiErgai e PhatoRranf (Y SRy, EARRSE f?ﬁg%ﬂ intifoassay: A
Practical GiffdeAzadamiaiRBiessicoindonkar: PrickiandNewmatteds YofdaddjoRbineifiés and
Practice of Immunoassays, Stockton Press, NY; 0 (ed) (1988) Non-isotepicimmunoassays
Plenum Pre&%@ Eé"f?g%da i ‘éltii\s'c{)(lfat%d%%&%ezj%&c%%?édabyn(ﬁ]%%vo%%/ orﬁiél?r%t%ggﬁl%gs@%ch a FACS
analysis. Agitidg ety 160fdhcytendetFimethgtslhrd knows afdhenguiioret Qvemiﬁwt_@f fluorescence
activated I QYOMENY A58 YAAIE DRSSkl (O e arcand Malecylar img unolooy

W.B. Saur?ders‘ ompany, partic hapter 3, and Kuby (1992) Immunology W.H. Freeman and
Company ppanticainecefmsRiNe: meosianatined 4ree aT4TaHIE, B, #red{ BettonB¥kinson. 35 WO

2006/127130 L6 3L R2006/033 1 kiabeling agrits Which 6agehe apgd tenkaghcell antigen include,

but are not limitéd to monoclonal antibodies, polyclgnal antibodies, proteins, or otherbpolymers such as
affinity mATFEAEPERHKONIR G ISR Usetdcfishlbro RS Btdny RASHH FARHISH "8uch as
immunoblgiirgimester adaotianalysia iradking wiiadidaetie; osriftotuntinebtenteadtigerBorcapillary

electrophogesis, or other method ich track a molecule based size, charge or, affinity. The
following e’%%%l%stgfrgel% glneo%lgfsé\gﬁ? sgorg?élc,l %?%%ﬁ%ﬁ%%cﬁﬁeﬁgl?@&gﬁ% raﬁ%AmﬁiES Example 1
Dendritic CBISEe paded fromiDmaCld LelidstelesirRerphoralssiuoiimbnshdclaat-dells (PBMCs)
were Colle%?aq lflq.gl’lr%é Qf"m ﬁPQQﬁ% Bé’r vial. Vials are then frozen in alcohol boxes at -85 °C fora

minimum of 4 hours and transferred to the cryogenic freezer for storage. The frozen

dendritic cell vaccine can then be thawed and administered to a subject without washing or

reformudation,

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
(ED Biosciences) and incubated at 4°C for a minimurn of 15 minutes. Isotype matched
antibodies were used as confrols. 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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leukapheresis and transported by overnight delivery to a dendritic cell manufacturing facility in
temperature-monitored shipping containers maintained at a temperature of 8C -26C. The day of
delivery, the Ieukagheregis product underwent Ficoll density gradient centrifl:%ation in 50 ml conical

tubes (800 xg)ofa? 58 Hmutes at room temperature (approximately 19-22‘6:)T ‘Sszé)%%{?é%ésgmd

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 .ceniri tion/washi tep wjt I
resuspeno% A?hvg grﬁ%%ma% %%%%%%@%?ﬁ%tﬁr%@e% a@(ﬁcgfﬁ%@%%%gﬁgﬁé%ﬁﬁ %50 cm'
flasks at 210 xcgtgndelhpeslfiask. tworisclitesdisicniibn surure e Theai-thecivetedmiasaarad! population

by adhesign to0e SRS ISSHE CUUERIASHG FaskdQlibe NSl dGn ALk GiAZivafabe humidity.
Non-adherent and semi-adherent cells (primarily Ixmphogytes) were discarded. The remaining

adherent E#ERHhIdR (hese BrabiBHsHHmp éor Weredsiflfanlii StemiFsHRRH0 medium

Containingcﬁ%@%%éﬁgﬁ ﬁi?mlmf!agﬁ%«éeﬂ@%%@%m&ﬁwﬁﬁlm@@Q:H@@abaiqﬂaigﬂﬁ day”s at 37C, 5%
C02, >_75% humidity to_allow the differentiation of monocytes into immajure dendritic cells. 36 WO
20061127 TEB BT 30068 155 e AT oG AR A Ch D UGS Harvested by

gently tapingrthddiasks to sisledgathenteitso gilefiadiigpe nsiampwenadraihsté A& toltenical tubes.
Additional .PBS was.added, 1o the flasks.to remove,the remaining floating cells and resi media and
et to 1 R Do tE S LD Dol e S B e was
completedittyzdduingiPBSiend Frubhuwingh & faskeizs cagbefotmpproxithaiissily 0o hinpaderiwhile
these cells‘%fﬁg%timtyg&ggglgell suspension in the conical tubes was centrifuged, and the cell
pellet was resuspended’in PBS. At the and of the incubation period, the flasks were gently tapped and

the contents addEWh® sHiabis Brrapistiersion afeabieirniGEE Kl iR sisslde 501 was pelleted

and resuspgedeshisoRBShsandissanpiaiyasnromexed, nifeel, capeenttationCeliviability and
immunophenatyp four, sets of cell by flow metry:

ing, The followin I rkers were examine cyt
monocyte iﬁf@gbé‘%mt(@ﬂ?f‘t 15 TR 10 %8%%%%‘)?11\% CEHBRDE APEK 8%118% ndritic cells
(CDI Ic), ancantigenupsesdatng eetomaiioe c{inAHiIR pnemeh éimgatymesgevidhilizece Hhichekery CD83).

and CDB3 A R i A I DR e ey e Al bR 7 e once wih
OPTI-MEM(r) | relducpisfsandramprasiient(GBTCEMY¥rthelEmE Sumetided lindlethinhséyeithout phenol
red. The depdiific.celisswergthrp fpasiaeied yvih roplifiadmer RN byalesiroparaliomat a ratio of

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 mi

in a container suitable for cyropreservation. The vaceine 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 infervals.
The dendritic cell vaccine can be administered with physiclogically acceptable carrters,
buffers, dilutents, adjuvants, immmunomodulaters, etc. Preferably, the dendritic cell vaccine is

autologous to the patient it is administered to, or is HLA matched.
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approximately 2.tg of RNA per 106 dendritic cells. Electroporation was performed in 4 mm gap
cuvettes containing 600 gL of a cell suspension containing 5 x 107 cells/ml, at a pulse of 500 V for
500 s. After eIectro&oration, transfected cells were transferred into T150 flasks (one cuvette per flask)
containing S%ﬂ'@ﬁ RHH00TM medium (serum free culture medium), s&ﬁﬂl’é‘ ARG Nith 1L-4 (500
U/ml) and GM-CSF (800 U/ml). Transfected cells were incubated at for 2-3 hours at 37C, 5% C02,
?75% humidity to allow the cells to recover from electroporation. The immature electroporated
dendritic cells were matured i Stem glgd%@ supplemented with 1L-4(500 U/ml) and
GM-CSF (800 U mﬁ%’ﬁa%?ﬁﬁg i%ﬁbﬁaﬁ%%ﬁ%%yﬁat 5ngfmff_i%§)-6 at 150 ﬁg/mil, TNF-a at 5 ng/ml
and PGEZratrleffighiiipatanal, etbenoxchizys thedrsitpdbeneicaliburpenlicaptorimsdn dzewell as
PGE2, wegg reqonsiityied .or dilied (R ifie Sa96.a5 BEER) i BRBivilit4864H5A,-Brigelo the dilution

step, PGE2 was reconstituted in ethanol. Mature dendritic cells were then rinsed with PBS prior to

adding cépméééﬁlﬁ%%@ﬂéﬁ??r?ﬁ%?n Fielozgwl e rnirandifimrasciiieiitn2eess Fremove the 37
WO 2006/&&%&591}{&%@9@5&%&&;&%&@@&&&@h@@@ﬁﬁ%ﬂﬁ%&@.ﬁﬂ@&s fiveselcaltected for cell
concentration, viability and immunophenotyping. A comparison T henotyping of immature
and matu r@’tifé’ﬁﬂﬁﬁé%ﬁﬂﬁﬁegh%\ﬁh%h#ﬁ?féeﬁ% Gf‘%%ﬁ%ﬁ%?@%ﬁ%ﬁ%%ﬂ%gDonor 42
Average S.D. Immature DCs % viability (T an) 96.0 95.0 96.0 97.0 96.0 0.8 % yield (PBMC) 6.1 2.3
1.96.04.1 2.3 IMMUNOPHENOTYPE Gated.on small.+.large, cells-%CD: .$,0.91.10.3
%CD19+ %tﬁﬁ#@%ﬁ?@ {%}1%0%%%%%‘%%%% ?@‘%ﬁ%%(%d&écg/%"g%ggd .c(% r%éf]ooc.églgo 1.00.1
CD3+CD19+CD IkeQD58r05cBitilyD bticautigen-ihal«@ drndwiiciaple catinoseDll #1596 97.8 99.7 99.7

99.2 0.9 % _ ' . e .
66.2 82 0 é‘lg%%&}%ﬁtﬁezge%égs AABE48:7187 An BBk gyﬁx%@ﬁl&w% %1&1%(%1@@&6 92.142.4

including, but not himited to the following:

Slerrelease lysis assay. Lysis of peptide-pulsed S1¢cr-labeled targets by antigen-

specific T cells can be compared. "More active" compositions will show greater lysis of
targets as a function of time. The kinetics of lysis as well as overall target lysis at a fixed
timepoint (e.g., 4 hours) may be used to evaluate performance. Ware, C.F. et al. (1983) J.
Immunel. 131:1312.

Cytokine-release assay. Analysis of the types and quantities of cytokines secreted by

T cells upon contacting modified APCs can be a measure of functional activity. Cytokines
can be measured by ELISA or ELISPOT assays to determine the rate and total amount of
eytokine production. Fujihashi, K. et al. (1993) I. Tmmunol. Meth. 160:181; Tanquay, S. and
Killion, 1.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 lytic activity, cytokine-release, poiyclonality,
and cross-reactivity to the antigenic epitope. Parkhurst, MLR. et al. (1996} J. Immunol.
157:2539.

Proliferation Assavs. 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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%HLA-DR+ 90.8 74.9 72.4 42.7 70.2 20.1 Mature DCs Tumor Source Melanoma Renal CC Renal CC
Melanoma % viability (T an) 93.0 83.0 88.0 91.0 88.8 4.3 y eld (PBMC 73,0 72.0 61.0 57.365.8 7.9
IMMUNOPHENOTYPE Gated on small + lar a cells %CD3+1.21.20.91.01.1 0.2 %CD19+ 2.3 11.3
2.2 5.3 5.3 49098019144 0.4 0.90.1 0.7 0.6 %CD56+ 1.0 1.4 2.0 0.9C3/BBI06/1315
CD3+CD19+CD14+CD56+ 5.9 14.3 6.0 7.3 8.4 4.0 Gated on large cells %CDI1c+ 99.6 98.9 99.4
99.6 99.4 0.3 %CD80+ 90.8 92.8 92.991.892.1 1.0 %CD83+ 75.0 50.8 79.2 72.9 69.5 12.7
%CD86+ 99.4 94.2 98.8 99.1 97.9 2.5 %HLA-DR+ (MHC cl 2?7 ; % 719
Transfectéd Matdire ¢ %ﬁl r(fﬁcocgﬁusm\}vmél}én%%g%%rsﬁée |ﬁna%%?§§§oé pﬁg rﬁaZ ta%% #]e(?ﬁ%:%rﬁ?éntration of 2
X 107 cellS/l. Theseelimubreyére diletdied miilttha tRIRNABIONSODE 4oRI¥AE BREPEBIBDMSO to give a
final conceniiaions 813 A6 00k A0 PSR AI:00% NESTANHLANUSPIMSO wherdrozen in

cryovials usihg controlle reezing, and stored at < _-150C. 38 WO 2006/127150
PCT/US20b8/61 81 5598 XxBrapl&atipamstifeiCeiA/88EHES Prepared from Day-Old Leukapheresis

Product Remainp/iahle FigheAl haast RmonsiRess Thawdn-bepanbisesdrilozepedaideticccell vaccine
prepared as described in Example 1 was thawed at, 37C, and k gatéo-z Cor at%%%gglfgr 2 hours.

Viability w’é@‘&i@%&ﬁﬁ%‘ﬁﬁﬂﬁ%ﬁ%’eﬁﬁﬁﬁéﬁﬁm’?ﬁé@?ﬂ uth TRV PSS Hours.
Viability imeghaiedyspastebas aipdeGMNasiRagd. shhedeisisi svittehsihondHT abled eniiwonfirm that
t2h0e_ 2V 5a écér_] &?)%5‘11%%nteh‘%v¥§sg ﬁﬂg.%% egtegg E}é)a%)dsD %glrsre afn%eaél %av%t i%vr%u%%%é u;gfayb @egto\{ﬁ?ﬁi.”ty (%)

et al. (1998) J. Iimmunol. 161:4447,

Monitoring TCR Signal Transduction Events. Several intracellular signal transduction

events {e.g., phosphorylation) are associated with successful TCR engagement by MHC-

ligand complexes. The qualitative and quantitative analysis of these events have been

correlated with the relative abilities of compositions to activate effector cells through TCR

engagement. Salazar, E. et al. (2000) Int. J. Cancer 85:829; Isakov, N. et al. (1995) J. Exp.

Med. 181:375).

Methods for Isolating and Characterizing Immune Cells

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 Inumunoassay 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 nmunoassays Plenam 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
Molecuiar immumnology 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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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
Ieukapheresi‘éjgtz%gﬁwé;ﬂwperature at a clinical site. The leukapheresis pr%‘aﬁ&“(lﬂ%‘i@r’d%% and serum
were shipped overnight in a temperature controlled container maintained in a temperature range of
6-28C. The day following leukapheresis, the PBMCs were purified by Ficoll density gradient

centrifugation in 50,1l gonigal Whes BLISITATRERRIA IaAeRARIERNCLeONSEARIRING

mononuclear cell frac at includes monocytes (the dendritic cell precursors) and leukocytes. The
mononucleameelnelershodisseppbeslenal aribadiss pretreosy pivr polpEerHIEPCEBRsI 59 in

phosphat%ﬁtﬁf{@erg@ﬁmww 1?éﬂésth9&@éh%%98wé§§igp WIS ASkermines, Aftardhe final
centrifugation/washing step with PBS, mononuclear cells were resuspended in AIM-Y medium and

seeded in TABPRERIOEREREEED GO BRIFETS RS MEN RIBARLDIRERD BPCeR| from the
mononuclegsgatvRepulationdey aghesomithserielinsuricuusttaskadal vpoe dadyehdngtiss at 37C,
5% C02, ?7%% humidity. Nonadherent and semi-adherent cells were removed by gentle washing with
PBS. The ing adherent cells, which were predominantly monocytes, were cultured in X-VIVO
15 culture medium containing 1000 U/m1 GM-CSF and 1000 U/ml IL-4. The cells were incubated for 6

days at 37C, 5% .£0 75% humidity to all i iati tes into. i ure dendritic
cells. Following irﬁl/?%ﬁglﬂ u eefxtﬁglj%}%ﬁﬁ?léglélxé%(}iﬁ{%?g&%ﬂgﬁ%nﬁ%%eaﬁﬁiﬁg 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 e&llsyapgdgesidual 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 suspaasigr n the same conical tubes. The total cell

suspension was then peIIetgg and..re ende Iﬁl_ PB&, aeﬁl 3 sam le was removed to determine the
RGN LT B EE S e

cell concentration. Immatur & Washed and reStugpenaed in ViaSpan and transfected
with 2 g antigen-encoding mMRNA per 106 dendritic cells. Electroporation was performed in

Peripheral blood mononuclear cells (PBMCs) were collected from 4 human donors by
leukapheresis and transported by overnight delivery to a dendritic cell manufacturing facility
in temperature-monitored shipping containers maintained at a temperature of 8°C -26°C.

The day of delivery, the leukapheresis product underwent Ficoll density gradient
cemtrifugation in 50 ml conical tubes (800 x g) for 20 minutes at room temperature
(appm}iimately 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 StemSpanTM
H2000 medium (StemCell Technologies, Inc.) and seeded in T150 cm” flasks at 2.0 x 108
cells per flask. Monocytes were then selected from the monomuclear cell population by
adhesion to the sterile tissue culture plastic flask for 1-2 hours at 37°C, 5% CO,, 275%
humidity. Non-adherent and semi-adherent cells (primarity lymphocytes) were discarded.
The remaining adherent cells, which were predominantly monocytes, were cultured in
StemSpanTM H2000 medium containing GM-CSF {800 U/ml) and 1IL-4 (500 U/ml). These
cells were incubated for 6 days at 37°C, 5% CO,, =75% humidity to aliow the differentiation

of monocytes into immature dendritic cells.
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4 mm gap cuvettes containing 0.4 nil of the cell suspension (4 x 107 cells/ml) at a pulse of 300V,
10052 and 150 F. After electroporation, transfected cells were diluted with X-VIVO 15 medium,

centrifuged and resuspended in X-VIVO 15 medium (serum free) supple d, with -CSF (800
U/ml), IL-4 (508 f??r‘riﬁ)é,% I£% 13 (10 ng/ml), IL-6 (150 ng/ml), TNF-a (10 ngr?r’n%lri'l’ggé“\%%ﬂk%% pg/ml). The

cells were incubated at 37C, 5% C02, >_75% humidity overnight to mature. Transfected mature
dendritic cells were suspended in heat-inactivated autologous plasma and 10% dextrose, at a final

concertraton ot A7 cRISI: AN, G5 RGR S, JFskdedoli &A0KIuGHAE 829 DMSO 10 give

a final concentra x 107 cells/ml'in heat-inactivated autologous plasma which contains 10%

DMSO arfliests iaisiodee thagaihe o e rpatsarvenidvmaniared losorcah i 086150

PCT/US280&/Q131a9: FxsanenlesAsrhysicaland Ernstinpal e actrrizatien af-Deeditincells Prepared
from Monocytes Incubated Overnight at 6-28C The data in this example sup ort?%the fungtionality and
&gt CIﬁ%%dritic cells

feasibility s @UBmMEFRRZPREAE AR CORIGE R Se IRAASHIER) VI AFTRELHE 3
were prepaeeddnpihiedpeiiad dessibatiibxample SadibetastOdewshavimdtig tendritic cells can

be reproducibly factured at the appropriate, yield.from a single day-old apheresis product and
that the re@mﬁﬁeﬁ'c ulﬁ R G gggg%%gg%nﬁuﬂg ql SUg; ensmé’ntge OTIIC @ul’i)e

& ffﬁeno pe, can bee ICIQI’Iﬂ)}V transfected with
RNA, andd@eandie ar dpredepaidtwith figipodedraRBAabititel mindzefiibp iemibajios DEDTS. The
mature D%ﬁ;b &L s‘%%‘é?ensé‘é{i! tChaefﬁ%ﬁ%f{%sQo%ﬁégd%e%%%”dﬂ@céﬁfsmgéﬁ%@ﬁm KhscHpat should be
present or absent from the naapge | preparation. HLA- DR, CD83, CD86, CD80, CDla, and CD209
should showdsighhexptdssibauspergepaaunigedepiosamecebia RR A eeA ISR ¥pfession. Table 3

(below) shawisshestesuiisdmean-ans, siendaididevietiandaspricansinesitive pals)isemptied from 11
consecutive runs of producing dendritic cell vaccines from PBMCS gbtained f og @:l% rent healthy
I

donors. TaBe"S ekmedersn B eRIrsintd Y IS HFHE LRPOUC R AsHHY ocytes
Marker % positiversells:f4 0osit ercelis: OM eppjetardadhtRitic HHA-OR DX N8rladiz@D83 91.46 4.97

cbia OB?pl%S%?}tiggDc% 1?1341'* e? (??LA-DR), and a mature dendritic cell marker (CD83). The immature
dendritic cell-entiched preparation expressed insignificant levels of lineage markers and
CD83, and high levels of CD11c and HLA-DR.

Immature dendritic cells were washed once with OPTI-MEM® [ 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 pg of RNA per 109 dendritic cells. Flectroporation 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 112000™ medium (serum free culture medium),
supplemented with TL-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-1B at Sng/ml, 1L-6 at 150 ng/ml, TNF-q 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 PGEy) 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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CD191.570.71 CD32.330.66 CD8698.87 1.66 CD80 83.73 25.50 CDla 56.15 19.45 CD209
95.73 4.81 41 WO 2006/127150 PCT/US2006/013159 These data, along with photomicrographs (not
shown) demonstrate that the DCs produced by the methods of the invention conditions exhibit the
classical DC B’He%‘fﬁ‘fﬁ)ﬁ%‘ﬁhd morphology. Furthermore, the relatively low Bty YeVitions are
indicative of the reproducibility of the process. Yield, phenotype and viability. The dendritic cell
methods have been thoroughly tested and shown to reproducibly generate high-quality
RNA-transfected mature, dendrific cells, Table hows the outcome.of 11 cine,runs using total
amplified Pﬁjﬁ %%ﬁllalgllr?g E‘%%r'agatﬁﬁl %An i%rgr? %%;??8‘553 58@%@?@%&%%8”3%%%%? (giells as the vehicle.
Table 4 Simmuanplafeiease tssorepulisforlie nstinepbrodiypigeribratesire didooaBistency runs
Consisten tDC.Ph Rast Thaw Doses Run CD14 CD83 HLA-DR Viability 1 1.5% 86.6%
99.7% 810§)¥’%Mr§189?3/§ é%glbo%%% o%?/f‘ﬁNP;A 2 32.9% 94.8% 99.9% 93% 22 4 0.3% 89.6% 96.1% 88%
15 52.0% 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% 99.8p4,8370 18 10 0.3% 96.4% 99.8% 90% 38 11 0.2%

95.6% 98.6% 88% 12 Mean SD.0.9%1t0.9%.91.49%5 0% 99 nQ/n} 849%48% 17.710.8 F%r 11 Runs 1.2%
Matured RNA &rgng{elgétﬁgsDCs exprasS BB Ry aRBSA rRSESiS RAUd e IS el fiatdre DC
markers desciibed aRYE, GhIRg EXPIESHIT, Whigjs Criticgfor lympfgrnode gigralion
% yield (PBMC) 6.1 23 19 6.0 4.1 2.3
IMMUNOPHENOTYPE
Gated on small + large cells
%CD3+ 12 1.4 0.8 0.9 1.1 0.3
%10+ 1.9 117 3.5 4.8 55 4.3
SHCD14+ 1.4 .3 0.3 0.0 4.5 0.6
%CD56+ 1.0 1.1 0.8 1.0 1.0 0.1
CDh34+-CD19+CD14+CD56+ 5.5 14,5 5.4 6.7 8.0 4.4
Gated on large cells
%CD1ict 9%.6 97.8 99.7 9%.7 9¢.2 0.9
%CD80+ 26.6 7.3 37.0 46.6 46,9 21.6
%CD83+ 2.2 2.5 2.3 8.2 3.8 2.9
% CD86+ a9z.1 424 66.2 82.0 70,7 21.7
YHILA-DR+ 90.8 74.9 724 42.7 70.2 20.1
Mature DCs
Tumor Source Melanoma  Renal CC | Renal CC | Melanoma
Y% viability (Trypan) 93.0 83.0 83.0 91.0 8.8 4,3
% yield (PBMC) 73.0 72.0 61.0 57.3 65.8 7.9
IMMUNOPHENOTYPE
Gated on small + large eelis
YCD3+ 1.2 1.2 0.9 1.0 1.1 0.2
%CD1Io+ 2.3 11.3 2.2 5.3 53 4.3
%CD 4+ 1.4 0.4 0.9 0.1 0.7 0.6
%eC561 1.0 1.4 2.0 0.9 1.3 0.5
CD3+CD18+CD14+CD56+ 5.8 143 6.0 7.3 8.4 4.0
Gated on large cells
Y%CD1 ot 99.6 98.9 0% 4 99.6 994 0.3
% CDR0+ 00.8 92.8 92.9 918 92.1 1.0
%CD83+ 75,0 50.8 79.2 72.9 69.5 12.7
%CDE6+ 904 4.2 98.8 94,1 97.9 2.5
YeHLA-DRA+ (MHC class IT) 97.5 97.2 9g8.1 93,9 96.7 1.9

Transfected mature dendritic cells were suspended in autologous plasma at a final
concentration of 2 x 107 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 107 cells/mi in 90%
plasma with 10% DMSO, then frozen in cryovials using controlled-rate freezing, and stored
at <-150°C.
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of the DCs in vivo, was evaluated. In this study FACS analysis with a CCR7-specific 42 WO
2006/127150 PCT/US2006/033259 antibody was used to examine thawed RNA-transfected DCs
produced using tge()‘%ljl-&%ale GMP process (consistency runs 3, 4, 6, 7, 8, }(Qg;/&gﬁgesults are
shown in Tab\e 5 B&l6w™ Table 5 Percentage of CCR7+ Dendritic Cells 1gG Isotype CCR7 control
antibody Run #3 0.37* 41.9 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 *%positive cells In addition to demonstrating the physical presence of
CCRY7 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-transfeetaet provide functional costimulatory support. The

experimenisgesetieg ahoveshaw-thatihe DapdrEclued besexpressal afdie\anbicat @ostimulatory
markers, while the experiments below onstrate that these, molecules are functional. To this end,
the ability of the DCs to stimula‘%éiﬁf’é‘rtf% ﬂ“@%s%‘i’ﬁ@(m?%%@%n from PBMCs in an allo mixed
lymphocyte (MLR) assay was determined using thawed DCs manufactured from 3 different donors
along with previo frozen PBMGCs from eac r. T ' whatRGs would not
stimulate INF-y ﬁgﬁfg |§dr? ’%%ﬁ%ﬁ%?ﬁﬁ‘ff&’.%%%ggg %?J?SPC%%E%%C \ﬁéaulst would do so when mixed
with non-afslogulis-PBIIOS? RA pait &8 dormbheatoniiehiiey wetddiesmier IIPGTIINF-y) as the
readout. The.data is presentad.in Fige 2ethe foswll plibiswxperimantdemapstatasihal, as

anticipated, only mismatched DC/PBMC combinations elicit INF-y production, a property which

requires eXpressisABrfuRitHaltiachany Eblatiaher falicyibe Drlarsibee Fave added

functionaligy,Rdhiscexper menbdhacytolsing seakiad ksed. to mature the DCs post-transfection and
pre-freeze contains TNF-a, IL-I (3, IL-6, and PGE2. To 43 WO 2006/127150 PCT/US20061013159

Tabie 2
Viability (%)
20-25°C 2-8°C
Post-thaw time (minutes) | Post-thaw | Post-thaw
30 a1 88
60 86 86
50 89 80
120 87 83
Example 3

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

Immature Dendritic Cells

Periphera! 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
na 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

39



demonstrate that matured DCs are superior to the immature DCs, the ability of these two populations
(from the same donor) to stimulate TH1 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 CTLYR /M4 {(f5I58ous PBMCs. Figure 3 below shows the results of HEBELIEPGT analyses #
spots/well as a function of input PBMC). No statistical difference between immature and mature DCs
to elicit INF-y production from Flu- specific memory T cells was observed. However, only the mature
DCs could also elicjt IL-2. producti m these Ilg, s Qg&c&%&tm%@pr ¢tohe an important
because (T)plir(]J %%%%E%%&%r% |8§ps%g§t’aﬁﬁ§?§ﬁt%%éﬁrindenar%en-specific CTL pr’oﬁferation and (2) low
productiorfiodlIpEtsifapeitn/s Hshinestemijth 85 smenantslear felbte wrihcrersadedimdBdnY) risk in HIV
patients aidif, g (E0enL sl nipek AUSRERIAN Y NG Ll hePiae iRmid a RIS T cell

an

function . an inability to maintain central memory responses. For simplicity, the negative controls
were not gelstetiirrdhsvaragaislsasel sPpton B oM tF DRIME SHEHE a555d8'DCs) was
9.7 (INF-y3:and &3 Hbuld st B E3pECDE Rt WesTiaReRiedviiikacsined sradediersdhaRBMCs of 3
independent donors and the results were qual'ta%\ﬁ%lx?identical. ccogdiéigly, he%mature DCs have
added and"StRIEHMRIHOYSFKIfy SO SF 5 the R ATEEHETS AL BB han BISATARsfected DCs are
stable. Whitedehnicaltpraiocaisteaayspealtyrvdmmeiate/ dinjectidef theidencdntiodel 18@eine upon
thawing, unfore [rcu s cqul ise_that might del dministratiomn. T Q4 nstrate that
e DCe WO e e R e B Bt e & e flowing
experimeriti¥ekuperivyrived] o T Wistiaisi simhododesideitin selinpraiyee dvodkitsorelisponding to 2 different

healthy donors wergfhawed, Hnevial figoheachdonaliyas inmediaiphiigstednanaliedMLR assay

while the second vial from each preparation was allowed remain at room temperature for 40 minutes

before beihy ERsahaReHks o dseihsgeine o BME L RREN M R SKHTTHSA IO ARt autologous

cells from gach danogas welias adhirdisanpiaclREMSGsfrone adangraskiaieddoatither. The
readout for thjs assay was ELISPO'%(IN -y). The result of this egLEe inéentég s[h%vl\{P in Iijgure 4 and
indicates tRECHRBr RS HBRAIRSCiLbIRe RHE LT R h (o BE £TBEA (R DR AL Fhimediately

upon thawisganis shdserthaimentainddmiritoaniltemperatuoeddrnd@aiatitesn ARHdifleh o this

functional cell viabilit st-thaw .4 006/127 minutes
ot thaw By S S o e L A A ot

shown). Freepeatiavimibe samot afféet Dbdunthetaicdbsempsryinaties thenfoplttiohasdadversely
affected by fg firgzes s PrResseniiie fHrclanallly 9idEsaredieeas Andaraidhaw was

fmmature 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 10 cells/ml) at 2 pulse of
300V, 100} 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), [L-4 (500 U/ml), IL-1B (10 ng/ml), IL-6 (150 ng/ml), TNF-o. (10
ng/ml) and PGE; (1 ug/ml). The cells were incubated at 37°C, 5% CO,, 275% humidity
overnight to mature.

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

frozen in sterile cryovials at =150 °C.
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compared. Functionality was assessed by the ability of the DCs to stimulate a memory Flu- specific
response from autologous PBMC as a function of decreasing Flu n1RNA concentration used for
transfection. The assay readout was ELISPOT (INF-'y). Results are shown in Figure 5 below and
indicate that e #e&22tAhw process has no effect on the functionality of thé’BEL A assay. A
constant amount of GFP mRNA (0.5 g) was mixed in to monitor transfection efficiencies. Post-thaw
samples were thawed after being frozen for 24 hours. Protein expression after electroporation of DCs
with ,RNA. As a first step, we assessed whethegr transfection of DCs with mRNA leads to the proper
expression of the mRNA- encoded protein. For preparation of DCs, PBMCs (either fresh or frozen)
obtained by Bukeapherssisicimmheaityoiaiaaton s WendeiicichBe Fumpmehbepddmpaidperence to
plastic flask following a 2-hour incubgfign, i MiFR--AlGH Waghing adherent cells were cultured for six
days in X-VIVO 15 medium supplemented with recombinant granulocyte/macrophage- colony
stimulating factor (rGM-CSF) and interleukin-4 (rlL-4) to generate immature DCs (iDCs). iDCs were

then electroporategh(300Ys #0EH00kWitbRMA encedingiviral OfeaMia! priemsardiNduced to
mature for 24 hours in X-VIVO 15 medium supplemented with %1:3 IL-4,1L-6, GM-CSE, TNF-a and

prostaglarRsEstes s rlls: fhrdigsia SESFSTBTRHbI tisardlle sbnPRRS &re
electroporatedwithhR A& eddinghengieeen Thivarescend R reteins(GRP ) antlsxprassicm vbas
measured by flow cytometry. As shown in_Figure 6, a large fraction of, mature DCs prod from
day-old m6?¥58§?§é rae%%%g ﬁeggaﬁ\g{g%I%p8¥%lq?§eu%%gf§8%%%n qﬁe‘:}aﬁéor%f%% |5§S%§ﬁ#§r%ﬁ1g that

this methoghib éfficientreuitirgmetinglbag:teim pietsirlenptessipremtBiCs (Nevan five abispdy
autO'OQOU%BéQf%é{ %@ﬁ&yaﬁ&eggga%@t@powé@em&%tm 109-the:CHY;pRES protein to induce

CD4 and CDS8 T cell responses in PBMCs from™ CMV-infected individuals was determined.

CMV-infecleasurbensines ofidrtifids TumstiR{ci g PEmeehiohrssiatar bRt doh i

well-defineg imaunagominant REPYEAS W98 bk 5 RGT{ Ua2R8/Blspibdicderived from the

65 protei d ing. IL-2/IEN- ti | |, proliferatjon i D dCD8T
CBls, el T w i e A EHLHER TR ER LA BFE REREctE i Wh Sgroed to

undergo legkaphenrasidafigoitbsmedicansgntsviereRaikci it dhersthdiesuBOs:fronthese
individuals were prepared as described above..Mature transfect j N ing the CMV
R B U R

pp65 protein were thenincu ours ays prgﬂ eration) wit tologous PBMCs
at a 1/40 ratodafterdtivaotatio i PRAMAS PRajred dretiodi (Rlgoiré<pltendopratiferation (Figure 8) of

CMV-specific CD4 and CD8

Table 3
Expression of Cell Surface Markers in DCs produced from Day Old Monocytes

Marker | % positive cells | % positive cells
{(Mean) Standard Dev.

HLA-DR 95.08 1.21
CD&3 91.46 4.97
Ch14 0.87 0.8
CDs6 6.45 6.85
CP1% 1.57 0.71
CD3 2.33 0.66
CDS86 98.87 1.66

CD80 83.73 25.50

CDla 56.15 19.45
CD209 95.73 4.81
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T cells was assessed by flow cytometry. DCs electroporated with CMV pp65 RNA selectively induced
high IFN-y and IL-2 expression as well as proliferation of CD8 T cells from CMV-infected subjects.
However, this protocol induces minimal CD4 T cell activation, as shown by the low level of cytokine
secretion and"PrHIf&IATIGA detected in CD4 T cells (Figures 7 and 8, lowdr AR EaMple 5
Comparison of Differentiation of Monocytes into Dendritic Cells Using 500 U/ml or 1000 U/ml IL-4
PBMC's from day-old leukapheresis maintained at a temperature of 6-28C were washed and seeded
@ -2x108/ flask in AIM-V media for a 2 hour adherence step. After 2 hours, non-adherent cells were
removed, and adherent cells were washed and resusupended in X-VIVO 15 supplemented with 1000
U/mi GM-CSF aftiesithést&0adngnivith 1080ouimb granhsifoabaher@ Saaofsiraieldys. eaiition, for
culre n XVOILS SPRIBMANBUIRAQIR, Wik G CSR AN AT e i efiechol chanaing

the medium was compared to culture for 6 days without a change in medium. Specifically, on

day 3, memarmggém%v@eﬁam@ Vit %@%d@ﬁeﬁ@%@ﬂwéﬂﬁéﬂ%&é@%hﬁ@%&%ﬁeﬁ it X-VIVO

media to hapyestdpass!yaabererisgells; 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], andiheasis Wﬂiﬂjﬂcﬂﬂ&aﬂ%dd@iﬂ;@lfmemhddﬂhevdhma daysudif \Weia0864127150

PCT/US2006/013159 All flasks wer arves dually.fo ra 6[D§I ere

transfecteﬁ%mﬂ?f? @Pﬁ‘%}i per %(W %E% tr k%%% digg resgtﬁlpended in

X-VIVO 15karve %edn@aﬁ@xdb@lma@umot@memmlmﬁﬂdi G SEL ding Sﬂﬁwﬁmﬂlﬁ 4 and

matured wml%yé %a?Pa%Q%QQ{%%mQ@%%u'&d@aslﬁ’x’ég/éﬂiclé'- -6 - 100 ng/ml; PGE2 - IRg/ml). The
te

C's were IncC d overnight @ 37C; 5% CO2. Phenotyping was undertaken on immature DC's on
day 6 (immature DC; Figure 9) and 24 hours post transfection (mature DC; Figure 10). The yield (%

Rec) and viability (% V) for each culture condition fﬁ%’i’r‘écﬁately post transfection and at 24 hour post

transfection is shaminkables e Gsialiatnr HOORHM BotRecthdeper ¥ SBiGdkf84 DC
yield c V Tn DC @Ohr Rec V @24hr Rec FD

runs
Consistency MatDC Phenotype Post Thaw Doses
Run CD14 cDe3 HLA-DR Viability
1 1.5% 86.6% 89.7% 81% 5
2 0.7% 95.0% 100.0% N/A
3 2.8% 94.8% 99.9% 93% 22
4 0.3% 30.6% 96.1% 88% 15
5 2.0% 81.2% §7.7% 64% 17
6 0.5% 92.7% 100.0% 88% 34
7 ¢.1% 85.8% 98.7% 84% 20
8 0.6% 85.2% 99.5% 85% 12
8 0.5% 93.0% 99.8% 83% 18
10 0.3% 96.4% 89.8% 90% 38
11 0.2% 85.6% 388.6% 88% 12
Mean £ SD 0.9% :0.9% | 91.4% :50% 99.0% % 84% £ 8% 17.7%10.8
For 11 Runs 1.2%

Maiured 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-speciiic
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6 post Tn post Th F1 3.76x10 21 97 5x10 2.08 x10 42 81 1.03 x10 21 F2 3.88x10' 22 94 5x106 2.41
x106 48 84 8.80 x105 18 9F3 4.44x10' 25 96 5x106 2.06 x106 41 83 8.10 x105 16 84 pooled 2 x10°
1.04 x10 52 80 7.40 x10 37 94 pooled 2 x10' 1.11 x10' 56 93 7.50 x106 38 93 Table 6B 500 U/m1
IL-4 % % DCYREYSIETHE 9% % DC yield Rec V Th DC @Ohr Rec V @2485FREER YA} S post Tn
postTn F1 4.16x10 23 97 5x10 2.81 x10 56 77 1.19 xIOb 24 87 F2 4.23x107 24 97 5x106 2.43 x106
49 84 1.32 x106 26 85 F3 3.87x10' 22 96 5x106 3.26 x10 65 84 1.52 x106 30 89 47 WO

2006/127150 PCT/US2006/013159 Table 0,U/ml IL-4,.change.medium % % DC per %
% DC % (%lt% dal i EE Y FEBE %ﬁh@?&é&%ﬁﬁﬁ%ﬁ% Fg‘) "bcgstﬁsén%orhé%%ﬁﬁ{g 81x10' 16
94 5x10 1TIXHOHBHHR NGskaB 01893 FR & BBxAG710p TBGRIUE 218 Eher06id TH305(PRIL05 18 83 F3
2.06 x10' 11 85 5x106 2.15 x106 43 71 1.07 x106 21 84 Example 6 Enrichment of Monocytes by
Elutriation and Differentiation into Immature andpdatwre DCs Elutriation, also known as counter-flow
centrifugation, was performed on the ElutraT atio stem (Gambro BCT, Lakewood,
CO) as an automated method to ist:)%'i(éenr%%en%cy esﬁ%%léﬁ%% leukapheresis, which had been
shipped to the manufacturing facility from a_collection site by avernight delivery in a temperature
controlled (6-28C) container. Elutriation bu feﬁgﬁdé‘%@pa]red Sf%gdin 1000mL of 5% Human
Albumin Serum (HSA, Baxter Healthgarery Jcst?ﬁ%%fCA) to 3“;;'}& 9f Hank's Balanced Salts
Solution (HBSS, Cambrex Bio Eﬁ , "r\Clb&sz, MB)—Fhis, glutriation buffer was added to the
day old pheresis product in a voigne,gouatto thas pf the pherggigs The| ElutraTM Cell Separation
System (Gambro BCT, Lakewoog, &) was prirmggawith eltutrigieg bufler and the pheresis product
was loaded. After the elutriation pigcadure was performed, mangeytesiwere collected from the rotor
off fraction. The monocytes wertersiogad frozen. Frozen elutriateéd’énongcytes were thawed, and then
differentiated at 1 million

*94 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-7) 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-v) 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. Tn this experiment, the cytokine cocktail used to
mature the DCs post-transfection and pre-freeze contains TNF-¢, IL-18, IL-6, and PGE;. To
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cells/mL in X-VIf70 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 RCEIMET BNA using electroporation. Cells were cultured witt 866 U BNEE SF, 500
U/ml IL-4 and maturation cytokines (TNF-a, IL-1 P, IL-6, and PGEZ2) and harvested after 24 hours of
culture. Cell count and viability for the mature dendritic cells (mDC) were determined using Trypan
blue exclugign by the ViCe 0. 2006/: ulter Inc.,
Fullerton, %R}%%ﬁ%t?et%ﬁlﬁ}r%é%% %S p g}rﬁ%&gg %ﬁ%ﬁ%ﬁ&%ﬁ%ﬁ%ﬁ%%%e&g%% CD83+

and 0.2% MMﬁoxmK@mmwﬁm@@m@a@mﬁh&@mttnld@éw@éuﬂﬁmérm@@@w%p|e 7
ComparisqpRf EXRTESRIN QG Emal o Molegules D CRFBRAIEHH QT §3bieUs atdpy-Old

Leukapheresis Peripheral blood was collected from 3 healthy human donors on three separate days

by leukaphefasisERY aFbpEResite M emiGdisifirBr Mo pems hits ofismre L pio%t skeWSction.

Twenty minetibailesiap reesio Wasramavaganed dutclogousiplashmawasepared by
centrifugation. The Jeukapheresis volume was divided intQ two equal parts. One I’tW% processed
immediatefFistanditena R RO B ey W@@&@ﬁ&o ﬁﬁl KIS &%EOQ% of\ﬂ"quots in five
50 mL conigadifuhesieganesaderas is depraiariday.eld ophetesisitufhGshesMate pladellid a plastic
container within a bgx that was stored tilted on a rocking platform between 16-20C for.24 hours.
Following HH%%W&?B%%H &tiod, eﬁ%%ﬂg’g% were %Oélﬁé%%%‘%ﬁ%ﬁ‘é%ﬂ“ e%%ﬁf/agsr%%%nt. A
mononucléatucedl fagtomdtiot Fustatte sithertterdigerestepiBe GiSbrer(tisrasioptes) Wrlsweparated from

both fresh and day ol eresis using a Fico i ient. kapheresis Wasdayered onto
Ficoll in 50°m u g@%?c%ﬁﬁivsagﬁgfw &s \r/\(;((a;‘c'r"gH gﬁ%ﬁ%%?&%)%@ér@g!r%nutes at roomgﬁtlemperature.
Cells wereridaghBtVpatitimendithephosp ke, bufferbaaative (PBE);vandledlrtegtdigéitrmine cell

concentration a ell.yiahili tain. & hi ifie iQn, mononuclear
fraction Wé?ﬁﬁ%%?ﬁéﬁ#%%é %ﬁ%dggﬁ& rr%ggr)c%]é}z{a S%&ﬁ%ﬁﬁ%%:&%% sg‘l \t#%%e%}eﬁsuspended in 8 mL
of buffer camglinitiy PESLaFoBER oG EDTA Thalevesagsusiber thirercbrtd Adicrobeads
were addeg 0 QachRAdnk, e Lopaivianhed A% ee)sand nqebateral GiandR wainutes. The

cells were washed in 100 mL of the same buffer, centrifuged at 300Xg and resuspended in 20 mL of

Miltenyi buitaeatpfiavishivageiprsmarsts fem SisgiRM (o R iIndereasrpnhdodnritad ha e HiawFetic field
(Miltenyi QuagigmaxefRIOVUBLARRIRAHR R ure 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 alio 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 wag ELISPOT (INF-v). The result of this
experiment is shown in Figure 4 and indicates that there is no appreciable difference in
fanction 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
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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 49 WO 2006/127150
PCT/lJSZOOW@i%“f%@"Wough fractions were determined with flow cytométy &y AttBodies specific
for CD3, CD19, CD16, CD56, CD14, and CD209. The eluate fraction contained 88-98% monocytes
and less than 2% small cells. The nonadherent fractions contained only a small percentage (2 %) of

monocyteg, Taial RNA was xiagisd A perianehe aucilisdananeeidas. SR-ligalal this time.
To prepar%mrinﬁlﬁlenI\él?fse?gsn%té?gjabgc , b0 n%ll?on monocytes were seeded into T1§0cm2 fI%sks in
X-VIVO neéthineddéatanvingoma).and GM-CSF at 37C for five days. A cytokine cocktail (TIP)
containing tumour necrosis factor, interferon gamma, and prostaglandin E2 was added to the cells on

day five. Cells were harvested on day six of culture and at this time were termed "TIP-DCs". The

dendritic daiFetgBARation (LS REVEBEIa by 6 &R SIBSthE (e RO HSER the cells,
additional ghesphatenbyfferedn salineRB 8- wasiies And datashmentaftheirpmaihingvadherent cells
by incubating in gglsland %hZI-SCﬁfic?r aEJ roxi ateg/ %g r‘_Pi ués% '{het,totql cell suspen jon was
pelleted afitiPPEETsHERCEEH B EES 41§ i)ﬁ‘«?g@%"ba? 1 ﬁc’g‘ﬁ en?ré)tigolrlﬁl%gﬁe\ﬁé%?fﬁyrgnéu"
immunophkeeasiypiegohieiiationint sets PBbE] markersivveoé dxanminedrby BN Aytometry: monocyte
lineage markersu(ﬂC%.DB Cgéél’hCD%gdtCDJﬁ and C%g@ﬁﬁtiwig%' PIeSe! f, gendritic cells
(CD11c, C?ﬁllcae,nanéo&Bsf ,raﬁmasn |gigrﬁl'pre%33r18ﬁXg cell mar e:ﬂ‘ggﬁ-lﬁ rﬁ@ﬁ%rs of migration (CD38
and CCRZhewd im&ikers fdrelnatand detickitithetlls (@B83 v pOD86 ha2 0msiflem MO Cs were

resuspendeg o600, of XIASPRNTAN AN CIeRGRALAIEh D FRAPILNA 8.3 g af iia! RNA per

one million dendritic’cells. Electroporationi was performed in 4 mm gap cuvettes, at a pulse of 300V for
300 is. Aftertelaestporansictioalivireciran Srvréunempissmierdisrel Al bepefingeki®ontaining
X-VIVO megdium-(serum free culture medium), supplemented with IL-4 and GM-CSF. Transfected
cells were incubated at for 4 hours at 37C, 5% CO2, > 75% humidity to allow the cells to recover from
electroporation. After this cells were further matured and termed "PME-CD40L DCs". RNA was
isolated frgmyipQiipBsabiNg ML DML s/ genierate th PMEAC DBl B swearadsszen in 90%

autologous plasma with 10% O, CMQ ials using controlled-rate freezing, and,stored at S -85C.
A frozen d&| i TEEF ?/%é}éllr?g%l%’p‘glr{g as %Z%an Z%%%ga‘?%%%eas\%%%oat %%l and kept at 20-25C

for 30 minutesdeViabikiy. WasdeperaimediiDTscEREDRs (gt fasshandraza sinedintervals up to 30

minutes. Jeukapheresis from healthy volunteers were enriched for monocytes by adherence to plastic

flask following a 2-hour incubation in vitro. After washing, adherent cells were cultured for
six days in X-VIVO 15 medium supplemented with recombinant granulocyte/macrophage-
colony stimulating factor (rGM-CSF) and interleukin-4 (sIL.-4) to generate immature DCs
(iDCs). iDCs were then electroporated (300V, 150pF, 100Q) with RNA encoding viral or
control proteins and induced to mature for 24 hours in X-VIVO 15 medium supplemented
with 11.-18, IL-4, IL-6, GM-CSF, TNF-0, and prostaglandin E; (PGE,). 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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Post Thaw PME-CD40L DCs were analyzed by flow cytometry using antibodies specific for 50 WO
2006/127150 PC TUS2006/013159 monocyte lineage markers (CD14), dendritic cell markers (CD11c,
CD1a, and CD209), an antigen presenting cell marker (HLA-II), markers of mi%ration CD38 and

I

CCR7) and MHEPE o hature dendritic cells (CD80, CD83 and CD86). i iits" Eeheration of

inonocytes The data from the three donors demonstrates that positive selection using CD14 bead
results in 88-98% pure population of monocytes (Table 7). The maximum amount of small cell

conamingon,s 24 (abscs).TheaRasbienk lowitovobh el sarisiaad up (o 25 o

monocytes (large cells ree donors (data hot shown). Therefore, there is no significant loss of

monocytesrivifhrtinriadedréid4rantiGRSThectim ndieiydpinaiash corlaraiRAEYeRsasert in the eluate
is composggh prmayily ol aell3 a8 Sdant fRmdughintehy3 Wﬁﬁﬂ%ﬁ@@ﬁeﬁ%ﬁﬁ@k@nﬁ&@r 56

markers expression (data not shown). There were no visible differences in expression of CD83,
CD86, CDTae sthecked, for frtacnsidiiters in the eluate fraction between fresh and day old

leukapheresis. Talblg FfoMengsyi@iSHmiRanDprpiMoraRsenh &t action Madmagb Small % C1114'
cells cells 1 Fresh Eluate 97-98 <1-1.5 99 ay old EJuate 88-839 0.8-1.5 99..98-99 0.9-1.4 99 2
Fresh Elué‘i@lﬁfe%*erﬂév%lﬁ%ﬂ@&é -@@i-‘é@g I%gr&#eﬁu‘g reaéiﬁ é“ﬁljib@?‘%%%@g%fﬁrﬁluate 89-90 <1
| 97 TIP-RES MoedatyieGmwiiferatiny) puitl anitiado 8 0%YiGnat the/ Furityowas¢ustheristiprolied during
the differentiati rocess as, the centage.of large gells inth P:DCs fr. t nors was
98-99% aﬁ&?ﬁ%&fﬁf’é‘rﬁ?é%‘jﬁ%ﬁ‘d‘e%? gpnaﬂg?ﬁga{?v{as ﬁgls%lfﬁasrﬁ %%/% %ﬁgp ﬁgltggﬁ?v%n .gA%naIysis of the
phenotyperfelliPvRGssedithdfipnloytontetryireve Eled attansowés! avig1 VO 2068 RBA150

PCT/US2000/ 1 3103 IS S 0e TR P e S PIS SINA AT RERHEN BN LIRS epReraigr from fresh
and day O|%f ectively maucec mgi i I

from CMV-infected subjects. However, this protocol induces minimal CD4 T cell activation,
as shown by the low level of cytokine secretion and proliferation detected in CD4 T cells

(Figures 7 and 8, lower panels).

Example 5
Comparison of Differentiation of Monocytes into Dendritic Cells Using 500 U/ml or 1000
Urmi IL-4

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 s{ep. 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
Utmi GM-CSF and 500 U/m] 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/m] 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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leukapheresis. The percentage of positive cells refers to the number of cells positive for a marker
under investigation. The percentage of DCs expressing the surface maturation marker CD83 was
lower in TIP-DCs from all 3 donors prepared from fresh leukapheresis than those prepared from day
old leukaphePeQi&PrABIE'S). There were no other differences in any otherpﬁ\y%ﬂfﬁ’ﬁfﬁi%e TIP-DCs
generated from fresh and day old leukapheresis. Table 8 TIP-DC summary Donor Leukapheresis %
CD83+ % CD86+ Fresh 26 90 1 Day old 59 81 Fresh 40 74 2 Day old 51 85 Fresh 57 98 3 Day old
87 98 PME-CD4 s 4 hours Post Transtection T Cs post-tr | E-CD40L DCs)
were analyzed féér& Ig}f%%iéségf%rﬁ %?rv&%i%ﬁj?gégg% ?8{1? ﬁ%l%?gog ?é?llfrgggé%gﬁgg .%#%IE-CDML DCs from
day old leteapheiratistiepredumRars omA0f cdle e GBRtRYSurscurasdisiransfection than

PME-CD4QL, RGo gensraiad F9m feshdevkaprharesis. (FaNeDin SR a0 lse alifiegence in the

mean fluoresécgence intensity (MFI) of CD40L between fh_e ME-CD40L DCs C%_enerated from fresh
and day ofpRePdimiAladnefseie bt evtrkbrecork g THaw BoedBkolP pEweME-cb4oL DCs

were analyzesl fopgexprassien:of & vanietyret e mackers-afifedtbasing: Thereayarg differences in the
phenotype of the post thaw PME-CD40L DCs generated from fresh versus da oéd leukapheresis. The
mean fIUOPMW%%%WW%%W@@WE@W@%Wﬁ%?Sj 1@%91 }_agéjér ssion in
PME-CD4buk2@sspiepsafedidiomdrasiDcykapheres)s asyielWdriFan) BCspbéhareéd Wpfarday old
Leukapheresijs ble 9).. There was. also a trend estin In.two donors the trausfection
efficiency fgfhpcgggﬁtcﬁo% |(\)/Ié1g}%e§1 %ﬁygfg}%&%}gﬁfﬁ |slfoavr\;é9ratlcn S 'denera esfe from fresh

leukapherebisvi{ TiaBlab®s TaHle 9 Summary of CD154 Expression in PME-CD40L DC Donor
Leakapheresis PME-CD40L DC %CD154+ CD154 MFI Fresh 4 his post 35 26 1 electroporation

Table 6A
1000 U/mi 114
%
Re | % | DC per % % DG % 1%
DCvyield | ¢ v Tn DC@Ohr | Rec | V @24hr Rec |V
day 6 post Tn post Tn

F1 3.76x10° | 21 | 97 | 5x10° | 208xic®] 42 181 | 1.03x10°1 21 |84
F2 3.88x10° | 22 | 94 | 5x10° | 2.41x10° | 48 | 84 | 880x10°| 18 |91
F3 4.44x107 1 25 | 86 | Bx10° | 2.06x10°| 41 | 83 | 810x10° | 16 |84

pooied 2x10" | 1.04x10" ] 52 | 80 | 7.40x10° | 37 |94
pooled 2x10” | 111x10"| 86 | 93 | 7.50x10° | 38 |93
Table 68
500 Ulmd TL-4
% | % | DCper % | % DC % | %
DCyvield | Rec | V Tn PDC@ohr| Rec | V @24hr Rec |V
day 6 post Th post Th

F1 4.16x10° | 23 o7 | 8x10° | 281x10°| 58 | 77 | 1.19x10°| 24 |87
F2 | 423x10° | 24 | 97 | 5x10° | 243x10° | 49 | 84 | 1.32x10°| 26 |85
F3 | 387x107 | 22 | 96 | 5x10° | 3.26x10°| 65 | 84 | 1.52x10° | 30 |89
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Day Old 4 hrs post 63 51 electroporation Fresh 4 hrs post 40 41 2 i electroporation Day Old 4 hrs
post 50 60 electroporation Fresh 4 his post 58 61 3 electroporation | Day Old 4 his post 52 35
electroporation Fresh Post Thaw 21 31 Day Old Post Thaw 38 50 Fresh Post-Thaw 16 39 2 Day Old
Post-Thaw 3¥24%,EH B ost-Thaw 60 56 3 Day Old Post-Thaw 56 64 PEFCERE P&t 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). 53 WO 2006/127150 PC / US2006/013159 Tf%l&ﬁ]ﬁ%Phenotype of Post Thaw PME-CD40L DC
Donor Leukapheresis %CD83+ %CD86+ %CD80+ resh 50 97 95 Day old 86 99 99 2 Fresh 57 97
| 98 Day old 71 99 94 3 Fresh 90 $8®OV/bdyioHl BBaggeonddinite ehalalifference in percent positive
cells for CD80, CD83, and CD86 is not always higher in the DC generated from day old leukapheresis
(Donor 3, Table F.Q-)-—zhé mean—fluerescentintensity-of-cells-generated-from-gday-oletetkapheresis
stained with spegific antibodies is higﬂler in airdonors (Table 11). In addition fto CDiO Cp86, and
CD83, HLA-I and HLA-II exhibited”the SG#RE fesult (Tal Ieofl) Tzﬁe me3F flugredte tcyfntensity signal
DCyield | Rec | V Tn |DC@0hr] Rec | V | @24hr | Rec |V
day 6 postTn post Tn
F1 | 2.81x107 | 16 | 94 | 5x10° | 1.79x10°| 38 | 62 | 9.6x10° | 18 |82
F2 | 282x107 | 16 | 93 | sx10° | 2.37x10°| 47 | 68 | 90xi0° | 18 |83
F3 | 206x107 | 11 | 85 | s5x10° [ 245x10°| 43 | 71 |1.07x10° | 21 |84

Example 6
Enrichment of Monocytes by Eluiriation and Differentiation into Immature and Mature DCs

Elutriation, also known as counter-flow cenirifugation, 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 2 temperature controlled (6-28°C)
container. Elutriation buffer was prepared by adding 1000ml. of 5% Human Albumin Serum
(HS A, Baxter Healthcare, Westlake, CA)rto 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 eluiriated monocytes were thawed, and then differentiated at 1 million
cells/mL in X-VIVO 15 (Cambrex Bioscience, Walkersville, MDY} with 800 U/mL GM-CS¥
(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/mi IL-4 and maturation cytokines (TNF-o, IL-1pB, 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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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 og_}jgndritic cells obtained from day old portion in all tpé%%gzo&g[ﬂs. ;I;J;ese changes
reflect the m3YQrali6n €iatus 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 D kaph 1. CD83C I : I l; h 55 97 48
330 145 Sy 0 15 200 71 U S b Frel AT e 4% SA0 1S Doy 055 123 55 383 014 3 Frodh

27 104 38768 WEse BRYY 613883 mb0RoFR 18 Baewicd LoblRs #5506 e pis g8k b 1859 Example
8 MicroarrayAnalysis.gf.Gene Expression in Fresh vs. Day Old Monocytes and Dendritic Cells
Prepared Therefrom The RNA samples from fresh monocytes and day old monocytes (monocytes
which had been incubated at 16-20C for 24 hours following leukapheresis), and RNA from DCs
prepared from fresh and day old monocytes, agxdesdslied in Example 8, were applied to the Human

Genome U133 Plus 2.0 Arra é( fiymetrix, Santa Cl Calif).acgording,to. th fagiure's
instruction (Geneg%’ﬁ'@?“%)rs ';% fﬁfﬁlﬁal?fsi@%%% r%%i%%@&% Iﬁf&&r?%%eﬁ%{g?h%rﬁe m%crograms of
total RNA spiked with Genechip Poly-AvR haycoldtiohikitpliafégimetrix, Santa Clara, Calif.) was

converted to first-strand cDNA using SuperScriptTM Il reverse transcriptase. Second-strand cDNA
synthesis was followed by in vitro transcription for linear amplification of each transcript and

incorporation of Betiphgercbletvangoliated TrecRGal o SuEan feroT A TaRfctF e 8 BRE 100

nucleotideg, apglhyksidizedifor-A8perEs 10 e MiakeArsyss MsHNaIoRMEYS Weraihes yashed at low
(6XSSPE) and high (100mM MES, 0. 1M NacCl) stringency and Staigﬁd wi
[

streptavidiFPBFﬁHfBbry%‘ﬂ?ﬂ%lﬂ&e@%éﬁ%&%‘é@%ﬁ?ﬁfﬁ‘ié’&aﬁ) SHAVEY 15 ﬁwﬁt{éﬁc’gﬁt@fﬁ@ﬁteﬁﬁain and an
additional pakisnied of skepiaidiorpileoenkiirsiinchesGenathipf rScann eqB0pa A ffymetrix,
Santa Clara, Calll) was Uspd {0, SallRe! Ty snrenca:ignal a3y srollter aigleysiiaian at 570
stored as 20 mL aliguots in five 50 mL conical tubes to 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
Ieukapheresis was layered onto Ficoll in 50 mL comnical 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 30 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 magmetic field with 5 mL of

Miltenyi buffer and centrifuged at 300Xg for 10 minutes. Purity of both the eluate and flow

49



ran. 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 (R2>0.95) of 4 control RNAs included in Poly-A RNA Cantrol Kit
(Affymetrix, ﬁéﬁ?ﬁ”@l@?&:ﬂbalif.) was confirmed to guarantee the success Fﬁ{gs?g‘ﬁ)ﬁéq?ﬁé:’%rocess. 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

pefforme%'z?ﬁggﬁgéﬁ*&%é?@ SERARLWRIE Bedinado hestndashneiadiagestss by

Genespring fo Inetrix arrays. 4) data transformation (all valués less than 0.01 were set to 0.01) 5)

NormalizatiBa%oGRé G0tR pertdhie 2o NBRORI ZvorueieHEamoai spntssl S8 S506 roneses

PCT1i1S20061Q434p9 The-datawas fistflreagfor.fagswihimissiba speisall perctatagyas then
analyzed with a one way anova without random prediction models wjth a caonfidence level gsmging
from p.05 % BAMIRREHESof Tt Yo Es GERRTShERAS tﬂ‘éﬁ%%&&f\‘l&%@fiﬁﬁ)%%ﬁ Ehishges, level

of expressigmoRl somfigenee. This was performed using the samples as averages or as individual

samples. Level of expression betwegp. fresh anq 99 nocytes or_dendritic cells w 1%1pared .
prior to or after a Oaééwg%ﬁ%aﬁﬁ% gef eéﬁlg?ﬁ%re cgmr%%rrenc]i gno%némaor%g er and ﬁggégo%/erlapping in
several lisTq Siere’ chake infdi- {HSIOrelmiiltyBeiesg Witd altdretistdiiy state RNAvRedels-infdendritic

cels prepared. from ey d masocylgs yeisus Andile el pranarect iamltashmanecyiss are listed

in Table 1 escriptions ese genes are listed in Table 12B. Genes with altered steady state

RNA levelprivtagyrsion Fromweeyaddedaitsthefralh proddcies afelistarmbrameersm fseifplibns of
these genggare Jisted in:Table 13B. Thesa resplsdemonsl g il fiesh o pesulascareas

phenotypically different from day old monocytes, and that dendritic cells prepared fram fres
monocyte§HETESEA o EFRILaIframa it fes de dEmedesethe Fﬁfé%a W%ﬁéﬁ?ﬁ%&%{?fﬁ Table
12A Genegawith PigredaSieadyiStaia RN loe\isrimendiitdicels prtpasettdobatiBain OBS
Monocytes as co ed to Dendritic Cells Prepared from Eresh . Monocytes Gene etrix NCBI
Unigene F%Tgs 5\25%6%%%@? 853, %()Hlaldlélﬁ]tﬁlf?eesf Dglf/%%a?Af_e nggpﬁ%s}%%éi At Rﬁ% 1%?0
Hs.73809 f8:6a688 Decreiss, 15685 17halwieA K (o1 804IHsc24¢81rgi8:0. 0987 Daehidiise WRT17;
212236 x L MG, %%%%rlﬁﬁggzﬁ?e%ocﬁ%gx% RECIPAIR markers were examined by flow cytometry:

monocyte lineage markers (CD3, CD14, CD19, CD16, and CD56), indication of presence of
dendritic cells (CD1le, CDla, and CD209), an antigen presenting cell marker (HLA-II),
markers of migration (CD38 and CCR7) and markers for mature dendritic cells (CD83 and
CDg6}. &

20 million TIP-DCs were resuspended in 600 ul of ViaSpan™ and electroporated
with CD40L RNA at a ratio of 4 ng 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 fransferred into T75 flasks (one cuvette per flask) containing X-VIVO mediom
(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 fo 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 controlied-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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PC: K17;: PC2; PCHC1 KCNJ2 231513 at, NM000891 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,
NMO000576 Hs,126256 3.7 0.0752 Decrease 39402 at 56 WO 2006/127150 PCT/US2006/013159
PTX3 20615% 42Mk1U3852 Hs.127657 3.5 0.0408 Decrease FYN 216033 &5t "/} 853037,
Hs.390567 3.5 0.0724 Decrease 210105 sat NM-153047, NM 153048 GALNT3 203397 s at NM
004482 Hs.170986 1 3.3 0.0295 Decrease FLJ20073 219691 at NM 017654 Hs.65641 3 0.0262

Decrease, (i ezﬁ?f?z%% AMMOPERPY Hedd882:A RG34 Pearrasenp GDBRIA09TEH akNMO01781
Hs.208854 2.6 0.0145 Decrease TLR1 310176 at NM 003263 Hs111805 2.193 0,456 Decrease

TLR2 2045tiges RvoUREsacH sorberz§ 6080 Pakrad PRESEYhAYES Lt Potdréids 224171 6

0.0588 Ingreass; AMQR3043:0052 312 A0rmoNih9 1888 H863 76770 5 0.0925 Increase TRPSI
234351 x at NM 014112 Hs.253594 4 0.067 Increase FL121069 226425 at NM_024692 Hs.122927

3.7 0.0806 Increase (RSNL2) TNS 218864 at NM_022648 Hs.471381 3.5 0.019 Increase CPEBI
219578 s Rkb#s030594 Hs,459132 3.2 0.0779 Increase RAB9P40 203150 at NM_005833 Hs.19012

30.0357 Igcregste Pli 207469 s at NM Hs.495728 3 0.0559 increase 001018109 NM 003662
CALM-2 FRIR Hs,468442 3 0.0913 Increase ABCG2 209735 at NM 004827
Hs.480218 3 0.0085dateranethAZve 1P767 auNms0809 hptrnsitive 38ia- Moo 38insrichidshead

results in 88-98% pure population of monocytes (Table 7). The maximum amount of small
cell contamination is 2% (Table 7). The nonadherent (flow through) fraction contained up to
2% of monocytes (large cells) in all three donors (data not shown). Therefore, there is no
significant loss of monocytes in the nonadherent fraction. The small cell population
contamination present in the eluate is composed primarily of T cells as evident from high
CD3 expression and lower CD19, 16 or 56 markers expression {data not shown). There were
no visible differences in expression of CD83, CD86, CD11C, HLA-I, or HLA-II markers in
the eluate fraction between fresh and day old leukapheresis,

Table 7 Monecyte Summary
Donor | Momnocytes | Fraction | % Large % Small | % CD14"
‘ cells cells
1 Fresh Eluate 97-98 <1-1.5 o
1 Day old Eluate 88-89 0.8-1.5 9%
2 Fresh Eluate 98-99 0.9-1.4 99
2 Day old Eluate 94-98 1-2 98
3 Fresh Eluate 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 celis 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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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 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 PTEEHSBTHE75 at NM 000957 Hs.445000 28.2 J 0.0979 Decreade oRRITAT 213268 at
NM 015215 Hs.397705 6.4 0.0897 Decrease PLS3 201215 at WO 05 0 3 2 Hs.496622 6,4 0.0436
Decrease TREM1 219434 at NM 018643 Hs.283022 5.2 0.031 Decrease 57 WO 2006/127150
PCT/US20061013159. TMEPAL 217 7 HI3L1
209396 atHFID6T 3 §?§§‘§%‘§‘é’§@%§%¥‘rﬁ%§;{§§ 5%8% vgv egﬁ%%teéﬁf%%oﬁ%g{%ﬁﬁ%%%%mswg
Table 123em@baman e presitisedinaible ol refardsihaporte vEsehp B REER S .

Arachidong é@ XYIENASE o F SR OB LARSRASE DRI mptabalishe sinfismmalanicespense,
leukotriene |osynt esis, leukotriene metabolism CDNA FLJ37485 f| Ione BRA \%T‘h 014379

KRT17; PERKeFen veEpidafS o Sstophictinae propessd B TSk N IS R ose
inwardly-rgelifinonon HansROueRRAR!s Subbany)y Theremberse Wil dfcdyrasiiteady Rriatein domain
specific binding monoox nase/trypto H%]O ?é éo?%% ﬁ%tl\ﬁatlon protein, zeta of e tide IL1B
Interlukin B2pEt fAm v ngr?sEémﬁﬁﬁ‘g eﬁ’o% Pentraxin-related gene, rapidly
Inflammatory response induced by 1L-1 beta FYN FYN oncogene related to SRC, Protein amino acid
phosphorylation,

Table 8§ TIP-DC summary
Donor Leulkapheresis % CD83+ % CD86+

Fresh 26 o0

1 Day old 59 81
Fresh 4G 74

2 Day old 51 85
Fresh 57 98

3 Day old 87 98

PME-CDAOL DCy

" 4 hours Post Transfection
The DCs post-transfection (PME-CD40L DCs) were analyzed for expression of
CD154 (CD40L) four hours after fransfection. 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 pherests in donors one and two (Table 9).

Post-Thaw PME-CD40L DCs
PME-CD40L, DCs were analyzed for expression of a vatisty 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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FGR, YES protein amino acid phosphorylation intracellular signaling cascade protein ldnase cascade
protein amino acid hosphorylation calcium ion trans ort GALNT3 UDP-N-acetyl-alpha-D-

Carbohydrate metabolism galactosamine-polypeptide N- acetylgalactosaminyltransferase 3
(GalNAc-TB)Wﬁ‘UWé]g’terile alpha motif domain Binding containing 9 ('FIS%S Eilﬁé iﬂh]-sdé%endent
kinase 6 Regulation of progression through cell cycle G | phase of mitotic cell cycle protein amino
acid phosphorylation cell proliferation CD69 CD69 antigen (p60, early T-cell Defense response, cell
surface recgpiar Agiatianapen kedsianabiisesdationTRichidpldss sraninid nliammatory
response, ImmuneTtesponse TRL2 Toll-like receptor 2 Induction of apoptosis, inflammatory response,
signal traf¥duptiparddiieonday el drsksaEosiElokisd 3 (beta, muscle) Glycolysis CD52 CD52 antigen

(CAMPATH-1 iniggral faplasma,@ierehsanemantisen) TRP&bricherbinephalangsmikelesal

development transcription syndrome 1 regulation of transcription, DNA- dependent transcription from
RNA polyifiéeat@osiiinforh et jh Spsssiony SUseras Ré%ﬁeﬁﬁ@ﬁ‘?fg\‘cﬁ‘&}é é@%ﬂ@gﬁgﬁﬁ%wo
PCT/US2¢041083159 FLJ21069, Restin-line 2 RSNL2 TNS Tensinl Intracellular signaling cascade

CPEBL1 Cytoplasmic polyadenylation mRNA processing element bindin protein 1 RAB9P40 Rab9
effector protein with Receptor mediated endocytosis, vesicle

Table 9 Summary of CD154 Expression in PME-CD40L DC
Donor | Leukapheresis | PME-CDACL DC | %CD1I54+ Cip154 MFL
Fresh 4 hrs post 33 26
1 plectroporation
Day 0ld 4 hrs post 83 51
electroporation
Fresh 4 hrs post 40 41“
2 electroporation
Day Old 4 hrs post 50 60
electroporation
Fresh 4 hrs post 58 61
3 glectroporation
Day Oid 4 hirs post 52 35
electroporation
Fresh Post Thaw 21 31
1
Day Old Post Thaw 38 50
Fresh Post-Thaw 16 3%
2
Day O1d Post-Thaw 30 44
Fresh Post-Thaw 60 56
3
Day Qld 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 generaied from

the day old portion of the leukapheresis (Table 10).
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kelch motifs docking during exocytosis PIR Pirin (iron-binding nuclear Transcription cofactor activity
iron ion protein) binding metal ion binding CALM2 Calmodulin 2 (phosphorylase G-protein coupled
receptor protein kinase, delta) signaling pathway ABCG2 ATP-binding casggttT guﬂb-g]'r%sport
response to Wﬂﬁ({?gfﬁgﬂaﬁlt family G (WHITE), member 2 A2M Alpha-2 mgcrdr[g?ogu ih ihtracellular
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 Thrombamodv ans ane : ;-'."r'ﬁ'f"ai iaf-hinding;-sugar binding,
receptor activity,|calcium iont BRMgiHYFeepRe 8cht) DRR A3 DRIRSEIES DNA catabolism,
apoptosis, DNA mefghlism| PKiBiRpalainkinase R NegadiBségulatidn ©bglotein kinase
dependent, catalytic) inhibitor activity beta PTGER3 Prostaglandin E receptor 3 Transcyiption,
DNA-dependant, signal (subtype EP3) transduction, cell death, G-protein! coupled receptor protein
signaling pathway CAMTAL|CalmoHtskh binding WN¥0receptor sighaling pathwa&y transcription
activator 1 PLS3 Plastin 3 (T isoforﬁ".‘ Atéiu binthing bgébiulll on bir%jng actim bigging~ TREM1
Triggering receptor expressed Humoral Immuneé response intracellular on myeloid cells 1 signaling
cascade TMEPA| Trarlsmembrane Fpralstate Integrald membrané7androgen intfuced RNA CHI3L1

Chitinase-3-like 1|(cartilage Cat buiﬁa&ygﬁ MetaboiSTH T ) 94
3 Fresh 90 98 67
Day old 89 59 97

While the difference in percent positive cells for CD80, CD83, and CD86 is not
always higher in the DC generated from day old Jeukapheresis (Donor 3, Tabie 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 CD20, CD86, and CD8&3, 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, CDS3,
CD86, HLA-I and HLA-II molecules is upregulated in a mature DC. Therefore the phenotype
of these cells reflects a more mature stafus 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 | HLAI

MK 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

54



glycoprotein-39) catabolism 60 WO 2006/127150 PCT/US2006/013159 Table 13A Genes with Altered
Steady State RNA Levels in Day Old Monocytes as compared to Fresh Monocytes Gene Affymetrix
NCBI Unigene Fold P value Change in Symbol Identifier Day Old ADM 202912 at NM 001 124
Hs.440147 6%9 Y426 htrease Est 230127 at AW044663 Hs.232417 5.25-3/B3P1HetERde PPARD
242218 at NM_006238 Hs.485196 5.29 0.040 Increase CIASI 216016 at NM_004895, N1v_183395
Hs.159483 4.60 0.030 Increase SLC6A6 211030 -s-at NM 003043 Hs.529488 3.30 0.020 Increase
Est 243423 at AF150368 Hs.205098 3.40 0,015 Ipgrease sWTAP 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 APAERZo485% sl siNVIGIs Eoasins 35 &reshos-Foy Pddarsgicc 2 206978 at

NMO000647, NM000648 Hs.511794ﬂ59&g@@é1ﬂ99%€%§@ T9kfeBaMd 218519 at NM_017945 Hs.237480
4.12 0.030 Decrease RPE 225039 at NM 006916, Hs.282260 4.12 10.040 Decrease, NM 199229

TRPS1 222651 $bg RINA gamnles frsmitesignonecyiesag fhacolkbinesties 33883 3 181354

Hs.148778.4.82-0 806-Regtease (PR M4 R034481matNVe0:4188 415, 2hE POOMER2IX40 Decrease

NM 033219 NM 033220 NM 033221 MRF2 212614 at NM 032199 Hs.535297 4.22.0,040 D
TNFSFIOB 256 ok %Rﬁh(?é’éé‘féf d o8 "'ﬁz%%‘%i’iﬁ%g‘élc S5 Sfb E f)%ﬁ)%%qg Fat SHeeE

NM_001081,700 ir530d 89 %4200 D30 Dectadiendtfid 25hih 1661 GO TKL6284z 262882 s at NM
oo s NS5 0.00 Dt EOMIEN A0SO TEANdF Rk 2050

three micrograms of total RNA spiked with Genechip® Poly-A RNA Control Kit

(Affymetrix, Santa Clara, Calif.} was converted to first-strand cDNA using SuperSoript™ 11

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

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

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

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

MES, 6.1M 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® Ovperating Software v1.1 (Affymetrix, Santa
Clara, Calif’}. High linear correlation (R*>0.95) of 4 control RNAs included in Poly-A RNA
Conirol 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 sieps 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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DMXL1 203791 at NM 005509 Hs.181042 5.46 0.002 Decrease CX3CR1 205898 at NM_001337
Hs.78913 10.88 0.030 Decrease 61 WO 2006/127150 PCT/US2006/073159 Table 13B Description
of Genes Listed in Table 13A Gene Symbol Go description ADM Adrenomedullin cAMP biosynthesis
progest_eroné’%?c?@%ﬂﬁégl@, Signal transuction, cell-cell signaling, pregnaf&y ‘SxEl6H Est
Transcribed Iocug, PPARD Peroxisome proliferative Transcription regulator activated receptor, delta
CIAS1 Cold autoinflanunatory Apoptosis, induction of apoptosis, inflammatory syndrome 1 response,

signal transducti LCBA i y: callg idmetahol i I sma
member 6 mem?n%r?eaﬁgf a?@ﬁ%ﬁ%g%{%%ég %&A@%ﬁ%ﬁﬂﬁl assoggi?(ﬁgo%?%pothetical
protein AR 2 apoprtienseptidisatidendentiyadiginairdstapih foaitaes B R ER8mokine (C-C

motif) Chemotaxis. Jnflammalogy seanenacsel uaicaaignss feeepiny4aspense, signal transduetion
SLC35A5 Solute carrier family 35, Carbohydrate transport, nucleofide-sugar transport member AS

RPE Ribuf§aagss ol eltaia s e eI RRIHE e tABEIEAT REpIErASE TRIPE ST IERSth nophalangeal

Transcriptioa-faei-agtivity: Sy drerpry. QfiDuddannsiesistanes iRéspehdey maxidetverstress
T S G L e o
transcriptione RNAetepehdentverlapping in several lists were chosen for their reliability. Genes

with altered steady state RNA levels in dendritic cells prepared from day old monocytes

versus dendritic cell prepared from fresh monocyies are listed in Table 12A. Descriptions of

these genes are listed in Table 12B. Genes with altered steady state RNA levels in day old

monocyies versus fresh monooytes are listed in Table 13A. Descriptions of these genes are

listed in Table 13B. These results demonstrate that fresh monocytes are phenotypically

different from day old monocytes, and that dendritic cells prepared from fresh monocytes are

phenotypically different from dendritic cells prepared from day old menocytes.

Table 1ZA
Genes with Altered Steady State RNA Levels in Dendritic Cells prepared from Day 0Oid

Wonoeytes as compared to Dendritic Cells Prepared from Fresh Monocytes

Gene Affymetrix NCBI Unigene Fold Pvalue | Changein
Symbol Identifier Day Old

ALOX15 207328 _at NM 001140 Hs.73809 | 5.8 0.0659 Decrease
1558517 sat | AK094804 Hs.24181 5.5 0.0957 Decrease

KRT17; 212236.x.at | NM 000422 Hs.2785 5 0.0759 Decrease

PC; K17;

PC2;

PCHCI

KCNIZ 231513 at, NM_000891 Hs.1547 4.5 (.0507 Decrease
206765 at

YWHAZ 214848 at NM 003406, Hs. 492407 | 43 0.0581 Decrease

NM_ 145690

e 205067 at, NM_ 000576 Hs.126256 | 3.7 0.0752 Decrease

39402 at
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TNFSFIO | Tumor necrosis factor. (ligand) Apoptosis, induction of apoptosis, inflammatory
superfamily, member 10 response, signal transduction, cell-cell signaling DKFZp434L142

Hypothetical

Protein-L-iso‘gé’p%ﬂ‘{%{fy(]@l Protein modification (PCMTD1) aspartate) 0-mBti NSRS domain

rotein DKFZp434L.142 62 WO 2006/127150 PCT/US2006/013159 7 LOC115294

containing 1 LOC201895 Hypothetical protein Protein binding LOC201895 PAGI Phosphoprotein
associated Negative regulation of T cell activation, intracellular with glycosphingolipid signaling

cascade, feguiation 166“1%:7' getivatign JryssodomaiTs FEMALIPToEy HIFFNY B&AkR T Themokine
(C-X3-C matif) Che ax|s, cellular detfense response,. cell adhesion, receptgrd-sighaktransduction
The dendrifiéell geriedl §083e-rtirtHASRETzed He3qrédsiptrof two hodSekedtifig Henes shown to
remain constant betwegn Cs:progyeetsfieam fresh and day|old morjocytes. The average expression
of each gene (normalized) was divided Ry the average exprgssion (hormalizefd) of GAPDH
(glyceraldehyde-3-phpsphate dehydrogenase) or (3-actin to lnroduce..a ratio of-expression relative to
the housaKeABIE? geha0PA& vasultdRdP8MHenes Hid W80 3n Tabld P4 *DOdd & s to DCs
prepared franmd@s old mesacytes.| TN Birefers to EXas6prepaied frontidé€h moheeyies. Tlable 14
Steady S‘}WWE@iH RS e ARDH O (S BT T Bl fyepared from
Day Old ar Fresh Monocy es‘aéen ehe:GAPDH Gene:GAPDH. Gehe:Actin Gene:Acth7Z|DCdo DCf
DCdo DCf GRt®X15 0.281950.45 1284.40175 0.5 H320BP87 139 TLRTE68 1.496E¥%.48 TLR2 0.67
1.34 0.66 [IFR D69 0061760 0.65nbh0id38:52 11861 018d51.,8510374 | Adslitionallverifieation, to date, of
i I o Aracclan-in-maonaeviaec-af-hara-Afta
differential-expression-ifymoneeytes ot e the 315555 |2 | 0089 | Decraase
ENO3 204483 at NM_ 001976 Hs.224171 1 6 0.0588 Increase
NM. 053013
CD52 34210 at NM_001803 Hs.276770 0.0925 Increase
TRES 234351 xat | NM 014112 Hs.253594 | 4 0.067 Increase
FLI21069 226425 at NM 024692 Hs. 122927 | 37 0.0806 Increase
(RSNL.2)
TNS 218864 at NM_(022648 Hs471381 135 6.019 Increase
CPEBI 219578 s at NM 030594 Hs 458132 1 3.2 0.077% Increase
RABOP40 203150 at NM 005833 Hs.19012 3 0.0357 Increase
PIR 207469 5 &t NM Hs5.495728 1 3 0.0559 Increase
001018109
NM_ 003662
CALMZ 235180 at NM 001743 Hs 468442 | 3 (4.0913 Increase
ABCG2 209735 at NM_(004827 Hs 480218 1 3 0.0985 Increase
AZM 217757 at NM_000014 Hs.212838 1 3 0.0384 Icrease
232750 at Hs 550058 | 3 0.0207 Increase
APEXZ 204408 at NM 014481 Hs.555936 | 43038 | 0.027 Increase
THBD 203888 at NM_ 0006361 Hs.2630 6.5432 1 0.122 Decrease
DNASEIL3 | 2055545 at NM_ 004944 Hs. 476453 1 3.9148 | 0.108 Decrease
PRIB 223551 at NM_ 032471 Hs.A486354 | 3.6986 | 0.130 Decrease
PTGER3 210375 at NM_ 00957 Fs. 445000 | 28.2 0.0979 Decrease
CAMTAL 213268 at NM_ 015215 He397705 | 64 0.0897 Decrease
PLS3 201215 st NM 005032 Hs.496622 | 64 0.0436 Decrease
TREM1 219434 at NM 018643 283022 | 5.2 0.031 Decrease
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candidate genes was performed by Quantitative Real-Time PCR (QPCR) using the primers shown in
Table 15. First strand eDNA was generated from each total RNA (identical to that 63 WO
2006/127150 PCT/US2006/013159 used in the GeneChip analysis) using oli oﬁ%ﬂp}(’primers and
SuperScript‘I‘NPl?PWﬂ%—@?rand Synthesis System for RT-PCR according %Cﬂ:& RS Urer's
instructions (Invitrogen, Carlsbad, Calif). QPCR was performed using an ABI PrisIn(r) 7900HT
Sequence Detection System (Applied Biosystems, Foster City, Calif.) according to the manufacturer's
instructiq%‘;ﬁris T ROt T SearpRss PR TR SySETTA5er Gldeds Taghal-Gene _
EXpreSSK)n ssays or Custom T4 GMHn(F) Gene FYPI‘QQQI(\F ,AQCQ\JI (Anp!!ed Rlosglstemo’ Foster C|ty'
Callif.) werEH8ed as THSRIA) praﬂ%ﬁ’%@é reddiibisWere ferfor gtg?i?ﬂtrip ihzrécfeaﬁ%inq ABsoluteTM
QPCR ROX Mix {ABgene, Surrey, UK). Quantitation of relative cDNA concentrations was done using
the relative standard curve method as described in ABI Prism' 7700 Sequence Detection System User
Bulletin #2 (Applied Biosystems, Foster City, Calif.). One eDNA 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 CDCAZ2 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 TagManOO Gene Expression Assays ID
GAPDH Hs99999905ml CDCA42 effector protein 2 Hs00198943 _ml APAF1 Hs00185508_mi

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., PBMC5) was incubated at room temperature for 23, 48 or 71 hours
prior to ficoll-histopaque density 64 WO 2006/127150 PCT/L52006/013159 gradient centrifugation
and the adherence step described below. After the room temperature
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incubation period, the viability of the PBMCs and the percentages of B cells, T cells, monocytes and
NK cells were determined. The results are shown in Table 16. Table 16 Characterization of cellular
product on Day 0 of culture Donor 1 Donor 2 23hrs 48hrs 71hrs 23hrs 48hrs 7lhrs PBMC viability (%)
97 99 97 98 YOG H2EI 4 3.8 4.4 5.15 4.55 5.45 %T-cells 38.9 35.5 274 49345 % U604 %
Monocytes 141.9 37.7 41.2 29.5 24.4 28.7 %NK-cells 6.4 11.3 10.9 4.7 2.54 5.7 Generation
ofDCproducts PBMCs were prepared by ficoll-histopaque density centrifugation, and washed four

times in PBS at room temperature. 2x 108 P

Siwgre re-suspended in 30ml AIM-V medium

(Invitrogen) and allowed to adhere to 150 cm3 plastic flasks for 2 hours at 37C. Non- adherent cells
were removed and remaining c@l%”émﬁéaﬁﬁ;}(n‘?ﬁl{@t&@%gﬂkﬁﬂzﬁjpplemented with 1000 U/ml
GM-CSF (Leulcine) and 1000 U/ml IL-4 (R&D systems), for 5 days at 37C, 5% CO2. Immature DCs

were initiaiyFHaEREL4Y addition g Hilkraddd ng/ml), IFN-y (1000 U/ml) and PGE2 (1 g/ml). After

overnight|Guliuxg sthe TTP-
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del ‘?‘é‘é}%ﬁg‘ REIeL ding—paytoad; plus3 g/l06
?o lowed by electroporation using a
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described; 65 WO 2006/12
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P Ttertukin by beta 1o oo 0 CeAHIE ALY SO Repoise TFSUNS are

shown in’ ++—Fabte

" Pentraxin-related gene, rapidly
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FYN FYN oncogene related to SRC, | Protein amino acid phosphorylation,
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galactosamine-polypeptide N-
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3 (GalNAc-T3)
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containing 9
CDKS6 Cychlin-dependent kinase 6 Regulation of progression through cell
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protein amino acid phosphorylation cell
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CD6o CD69 antigen (p60, carly T-cell | Defense response, cell surface receptor
activation antigen) Iinked signal transduction
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CD352 CD352 antigen ({CAMPATH-1 integral to plasma membrane
antigen)
TRPS1 Trichorhinophalangeal Skeletal development transcription
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polymerase II promoter NLS-bearing
substrate import into micleus
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Recovery and Yield of DC during the generation of PME-CD40L DC % No. of seeded Percent of input
4hr post Freeze/thaw PBMCs/flask PBMC recovered electroporation % Recovery/viability Day
6/viability Recovery/viability of final product Donor 1 23hrs 2x10 -?-70/./ 96% viable 60% / 93% viable
78% / 86% VIABI&" BRI X 10 17%! 98% viable 58%! 95% viable 85% / OXSF HABIRO %3h% 2x10 99 /
97% viable 50% / 96% viable 71%11 93% viable Donor 2 19hrs 2x10 6.6%! 95% viable 41 68%!' 95%
viable 68.9%/ 91% viable brs 2x10 12%! 96% viable 62%!' 93% viable 78.5%! 89% viable 66hrs 2x10

13.1%! 97,
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coupled receptor protein signaling
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CAMTAL Calmodulin binding WNT receptor signaling pathway
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binding
TRIMI Triggering recepior expressed Hurmoral immune response intracellular
on myeloid cells 1 signaling cascade
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with Iml Penn/Wash solution and re-suspended in staining buffer prior to flow cytometric analysis. The
results are shown in Table 18. Table 18 Phenotype of intermediate TIP-DC and final PME-CD40L DC
product Donor | Donor 2 Day 6 TIP-DC (%) 23hrs 48hrs 1 71hrs 23hrs 48hrs 71hrs CD14 4.1 1.23
62 .16 1.38 "898 208 '96.92 97.9 98.3 99.4 99.5 87.8 CD83 84.19 88 93 62288 E6YY 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 embogiggnts described herein are shown by way of

illustration and not as limitations of the invention. The p

rincipal features of this inventio

can be

employed ifeasousthAbetihat ety tHa RIS pdarel B R W OLE I LToEHEs iRt EHIBATHhBse skilled in

the art will recognize, or be able to ascertaji-¢iginddidépake 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. 67 WO 2006/127150 PCT/US2006/013159

All publicatiorsand pefgrtapplicationsiamitioned in thappecificdobh pPerihicatibenasfithe level of skill
_of thos_e skgﬁlg1 (i)ﬁ] tkeﬁre%&gyhjch this inventior_1 pert ains. All publicatiops and patent applications, qnd
in particularrelevant portions thereof_are herein ingorporated by reference-te-the-same-extent as if
each inditiMal publiciteAtr patbht Bplication was Shettany 4 A SRER Ated to be
incorporakied by refersned.All i Ne%6rmpositions and@ePrieThodsHisclb8Et and’ited herein can
be madérapgreXecliggzrgiout Mrndiseexperimentat|ais.aadight ofstbe preséht diseiesyre. While the
COmboS et ot T Ao IS e T VS Pefed erpodiments,
methods St the o 6 [RY S0 Rnce of stenb ot e methgiy dhoiibed AutoivwHout
departingBrom the ddieEsetspiritBIi888ope of the ifVEHIoNSMare*0 | 0015 | Inorease
WTAP 1560274 a1 | NM.004906, NM_152857, | Hs.446091 | 3.30 | 0.008 | Increase
NM_152858
1556072.at | AK097861 Hs.517367 | 390 | 0.010 | Increase
APAF1 204859 s at | NM 013229 Hs. 552567 3.00 0.020 Decrease
CCR2 70607%at | NM 000647, NM_000648 | Hs.511794 | 4.05 | 0.004 | Decrease
SLLC35A5 218519 at NM 017945 Hs5.237480 4,12 0.030 Decrease
RPE 725039at | NM.006916, - Hs 282260 | 4.12 | 0.040 | Decrease
NM._199229
TRPSI 272651 sat | NM 014112 Hs.253594 | 417 | 0.020 | Decrease
OXR1 222553 xat | NM_181354 Hs.148778 | 4.22 | 0.006 | Decrease
TRIM14 303148sat | NM 014788 Ts.555900 | 422 | G040 | Decrease
NM_033219
NM_033220
NM_033221
MRF2 212614at | NM.032199 Fs.535207 | 4.22 | 0.040 | Decrease
TNFSF10 | 214320 xal | NM_003810 Hs.478275 | 437 | 0,040 | Decrease
DEFzpa34 | 219872.at | NM_001031700 Ts.535739 | 442 | 0.030 | Decrease
1142 NM_016613
LOCI115294 | 232382sat | NM, 052937 Hs308480 | 4.15 | 0.030 | Decrease
(PCMTD1)
LOC201895 | 227052 at NM_174921 H5.205952 4.88 0.040 Decrease
PAGI 777354t | NM.018440 Hs.266175 | 5.03 | 0.046 | Decrease
DMXL1 203791at | NM 005509 Hs.181042 | 546 | 0002 | Decresse
CX3CR1 205898.at | NM_001337 Hs.78913 10.88 | 0.030 | Decrease
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specifically, it will be apparent that certain agents which are both chemically and physiologically
related may be substituted for the agents described herein while the same or similar results would be
achieved. All such similar substitutes and modifications apparent to those skilled in the art are
deemed to bg]%fﬁ?ﬁ/’tﬁg‘@pirit, scope and concept of the invention as defi%%pglbﬁ%? ﬁe/(}égﬁﬁénded claims.
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 sulsgig. fageding 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 recove@%ﬁ%@ﬁﬁﬁ@%é@%’ﬁr ditad$a1d for extended time periods
does decline (Table 17). Nevertheless, sufficient DCs can be generated for further processing by
electroparation with total amplified tumorRNA,-and-CD40LRNA-Mest-importantlyTables 17 and 18
show that ﬁﬁ‘a@‘:@gﬂ@@ne rated from the various starting producf;;()areescé"1 ually amenable to
electroporshign, and recoverpomathilifull maturatidre4ais theviifesis pregrsiero P RIEXEP#OL DC.

PME-CD40L DC generated from this study can bsidanmataiedrasMatcipeliandrieoaen and thawed

without any deterioratior] of the DC preparations, lp.gegclusion, apheresis products held jor up to

72hrs posLmlLecLLan_au%a_viabé%Lawma{enal—te i ' ines for
b the _clinic. 68N 20087127150 P

applicati _ T/US2006/013159 CLAIMS What is.clajmed is: 1. A
method foPis@ducing delnReFrRsses EHBFAFR onocy (B CERHHER . providing monocytes that have
been incubated at a temperattnbofntoCdeiB84C fof a period of approximately 6 to 96 hours from the
time they grggsotated frofh @ suRiBahaiae, C. INdUGihehihe, dilfletpnbaiionoi saldnmenocytes into

dendriticicells. 2. The meg@n%glgg glaim 1, wherein Jgggoﬁgggggg;jy%@[&@pman monocytes. 3. The
method af claim.1_wherein the.incubation-tempetature is-6c—-28C thed-ef-clatim 4, wherein

A.. - Theoe
; g g i A o tevra
the incublatidii48mperaturd ¥ gEmo8BY B The mvéz}’ﬁ%laa&acrfgf?ﬁo W geﬁﬁ%ﬁ?ﬁeriod of incubation is
8 to 48 hpurs. 6. The mettigigbdPclaim 5, wherein fﬁ%nb@?f’od of incubation is 10 to 30 hours. 7. The
method ofmlaim 1, whereinriherperiostsof incubation is 26 to 72 hours. 8. The method of claim 1,
wherein lerﬂgjiuul of IMCIRAIR S ASISEEnourg 9. The method of claim 1, wherein the differentiation
e

nma
L

is induced by contacting tg%tem

Hypothetical protein

APAFI apopiotic peptidase activating | repniation of apoptosis
factor

CCR2 Chemokine (C-C motif) Chemotaxis, inflarmmatory response, cellular defense
receptor 2 response, signal transduction

BLC35A5 | Sciute carrier family 35, Carbohydrate transport, nucleotide-sugar transport
member AS

RPE Ribulose-5-phosphate-3- Carbohydrate metabolism
epimerase

TRPS1 Trichorhinophalangeal Transcription factor activity
syndrome I

QXR1 Cxidation resistance 1 Response to oxidative siress

TRIMI14 Tripartite motif-containing 14 | Compartment specification

MRE2 AT rich interactive domain 58 | Transcription, negative regulation of transcription,
{MREF1-like) DNA-denendent, regulation of transcription, DNA-

dependent

TNFSF16 Tumor necrosis factor (ligand) | Apoptosis, induction of apoptosis, inflammatory
superfamily, member 10 response, signal transduction, cell-cell signaling

DKFZp4341.142 Hypothetical protein
DEFZp4341.142
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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 IL-13; GM-CSF and IL,
2006/127150%931)8583586/013159 11. The method of claim 1, wherein t

2N, 93 W

€ monocy tes are present

together with peripheral blood mononuclear cells (PBMCs) during all or a portion of the incubation

period. 12. The method of clarm 11 whereln the PBMCs are isolated from the subject by

T e whersinhea-fageaeyes are enriched from th

ncubattéoﬁg !g ?ﬁan%e e method of claim 13, wherein the mono
éf%tf/ Uthation. dilute IFicoll gradient centrifugation, dilute Perc

15. The method of claim 13, wherein th

Ieukaphfmw
during or foIIowmg the

enriched Wo% sa?d PBM
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centrifugation ofFHEYFEREBRA sorting.
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sytes are

oll density
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are enric
plastic.

into mati
antigens

wherein

hedftotrsthe P
16. The method
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contacting the immature| §
said. step comp

Ao

o 5k TR oS A g e T
endritic.ce > me t}logacs)g laim 16\ step comprises
iR e%ri%v.m S e Ll

ature dendritic cells with IFN-y, followed

S

rEEdSRHAIng said imm

BiARdefoliowing the incy
fcgzjmmge further compt

s, 18. Th

a, IL-6 a

Fatioin hestird by allowing the monocytes
ising a step of maturing the immature de

SISO P2
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more

i of claim 16,
by signaling

the dend

ridtexialls with C

D4®in b28irT he method

bf claim 19, wherein said signaling with GD40L is

effected
2006/12

UPRTEHEnSIatio
7150 PCT/US2G

contactir

1g.the immature

ol ieeomEnacGi4

[omRNAithimihe-dendnticcellsidhédon/O
090/%30134.59 21. The methog of.claim:16, wherein the step compri

dendritic cells with-RG

S5esS

ndritic cells.

22. The method of claim 21, further comprising transfectrng said mature dendritic cells with an RNA
encoding CD40lrapdipaRNAENEadINgDntitthenasenailigéns emprepitopestebihterestepBgThe method

of claim 22, wherein the RNA encode

wherein tHEENRGHR LR

constant

€ or more pa
The average expression of each gene (normalized) was divided by the average expression

gens.

etween DI Brid ancer £6ll JUUAGAT a4 %18 RS McHhd of claim 22,

ogen

(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. “DCg,” refers to DCs prepared from day old monocytes. “DCy” refers to DCs

prepared from fresh monocytes.

Table 14

Steady State RNA Expression Ratios of Certain RNAs to GAPDH or f—Actin in DCs

prepared from Day Old or Fresh Monocytes

Gene | Gene:GAPDH | Gene:GAPDH | Gene:Actin | Gene:Actin
DCyo DBCr DCeo DCe
ALOX15 0.45 1.5 0.45 1.52
ILip 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
CDoo 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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25. The method of claim 1, further comprising loading the dendritic cells with one or more antigens to
produce an antigen-loaded dendritic cell. 26. The method of claim 25, wherein the antigen is
autologous to the subject. 27. The method of claim 25, wherein said antigen is loaded b¥ transfecting
said dendritié"%@ﬂ(\ﬁ/ﬁ#bﬂe or more RNAs encoding said antigen(s). 28. %ﬁ%ﬂrﬂ%%%%’gflﬁaim 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 g RNA per 106 dendritic cells. 30. The

method of giim 25 uhetein saitndiic el mmatic l hipdme aintigansasing. 31. The

G . . ol .
method of claim % firtRercom rising matufing said antigen-loaded mma:&trﬁ_ dendritic cells into

antigen-|Gaditsatved odNEPEEN acRrdins trHBSRAME GHERS A SSBClATE e IRe8S igen is from or
derived fr@m&ggh@am@ﬁ@i@%s%%&%WA%Pﬁbﬁ@rmmmgamammbmein the cancer
is selected from the group consisting of renal cell cancer, chronic lymphocytic leukemia, multiple
myeIomaﬁﬁﬁ@&#@fﬁ%ﬂiﬁgﬁﬁé@ﬁﬁc%ﬁt%l%%%%}hfc)e??‘fﬁﬁbn@a (;%FX Ié%%rﬁé %é%%rgrfnss?gurﬁ%%% cancer and
panCreatiGAWn@@QBbHT@@M@E&&Bﬁ&ZSy@mﬂBammnh@g@d@@iﬂéﬁmﬁ*@wi%. Use of an
antigen-loaded dendritic cell for the preparation of a frozen medi t ie@{,g;ent or
preventioNMSEEaRT P%P’Bafﬁ%%{gﬂ ir#D %ef‘%}, W Séor%ﬁgstﬁgsrz%a}j?agr%gr%%%%%%fsk.ﬂe%t%t least 2% DMSO
and is readylifr eetministratitm ol thbainBCRrdasthareinesaitdenps drdriphsgierseity method of
claim 1. 3¢ oThe use @ﬁ&?ﬁgM@&%ﬁ@m@@c@Jﬁ%ﬁ&{ﬁ%ﬁ%@@ﬁﬁ% 16%/OMSO. 37. A

ing den

composition compris ritic cell manufactured by the method of claim 16.. 38, The. cogpposition of

claim 37, vohereiretivasenciitie seine dre sltyentiodaseuryesoetrnd asdisEoRIbI sFE1AiNT38, wherein
the dendrijifysalls AU ARafasied withmRN AusBeoeingsGRAAIRi46ysTdes corspositionCaii€iaim 37,
wherein the mature dendritic cells has increased levels oéo%e o%rg%glf 9?@% &:D&B%ICD%, MHC
class | mdRaeUB bR tecmest FreRich A BEMRE 15 efaritc cells prepared from
fresh mongsdasnd lnAraempesiticacomprisingumaits shmenas yigriesivedehdriticueislas prepared

by the methad of claim 1, wherein the epdritic cells have increased peor more of
CD80, CD@@BH%}’WE%I%S%? ﬁ:io e&%@?iﬁﬁé"&%@’ée r{%\é’%{c@uﬁes as cc%%/fggrgéc?o ’

relative to GAPDH, at least 2.5 fold and 3 fold, respectively between fresh and day old
monocytes.
Table 15
Primers
Gene TagMan® Gene Expression Assays ID
GAPDH Hs99999905 m1
CDC42 effector protein 2 Hs00198943 ml
APAF1 Hs00185508_m]l
Exarple 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 recetved 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 a room temperature for 23, 48 or 71 hours prior to ficoli-histopaque density
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mature dendritic cells prepared from fresh monocytes. 42. The composition of claim 41, wherein the
mature dendritic cells are transiently transfected with an mRNA encoding CD40L. 43. A mature
monocyte derived dendritic cell as prepared by the method of claim 1, wherein the steady state ratio
of ALOX 15 RIGARSR2EHIn RNA or GAPDH RNA in the cell is less than T.6T4482444& ¢ aritic cell of
claim 43, wherein the ratio is between 0.2 to 0.7. 45. The dendritic cell of claim 44, wherein the ratio is
between_0.4 to 0.5. 46. A mature monocyte derived dendritic cell as prepared by the method of claim
1, whereip (e, SeadyrStale ala oCRRARNAD RRGUWIer CARGE b Hhesglingeater than
1.0. 47. Tﬁe endritic cell of claim 46, wherein the ratio is between 1.2 to 5.0, _48. The dendritic cell of
claim 47, whémsionberiedidhie Hebilise af1ls BRYIEs gl thpoeermins eER SPLRihF#85 wherein the ratio is
between 1,8,10.1:Q .73:50- Al sengsue tesivedidendeisaethasiermred by the method of
claim 1, wherein the steady state ratio of TLRI;?H’\Q? TLR2 RNAS IL-I f3 RNA or CD69 RNA to

(3-acti_n RNA or GAPDH RNA in the cell is les % 0. 51. The dendritic cell of claim 50, wherein

the ratio is between 0.2 to Qxlra8ieriZdtiRslenectititacelodhiciain iy, Wifendinrthe ratio is between 0.5 to

0.8. 53. A-vaccine-comprising-the-campesition-of-any-of-claim ﬁ?-sz T4 WO-2006/127150
I

LAY BILLELASI T r.‘\JC)
PCT/US2006/013159 ARGO35WQ. ?%(g t SEQUENCE LIS <110> ARGOS

THERAPEUTICS, INC. KIRIN BEER¥#BUSHIES KAIBHA CaldhrRebetidasMonébimith, [Tamara
Tcherepargva '“:nab.“:nt@.;man, - i%,] 126 QFNDR Tg? CEt %OMP Il TTONSANDMETHODS
<130> ARCHYWE I3 %ot et asdaned | £141> 2006-04-07 <1505 0/669.468 <151>
2005-04-08+ B-celis 4 3.8 4.4 5.15 4.55 5.45

% T-cells 389 35.5 27.4 49.3 42.7 46.4

% Monocytes 41.9 37.7 41.2 29.5 24 .4 28.7

YeNK-cells 6.4 11.3 10.9 4.7 2.54 5.7

Generation of DC products

PBMCs were prepared by ficoll-histopaque density centrifugation, and washed four times in
PRS at room temperature. 2X 10° PBMCs were re-suspended in 30ml AIM-V medium
(Invitrogen) and allowed to adhere to 130 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-¢, (10
ng/ml), IFN-y (1000 U/ml) and PGE; (1ng/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 4x107/ml in 0.5 m! and placed on ice. DCs were mixed with amplified
total tumor renal cell carcinoma mRNA at 1 ng/l 0% cells, as a model antigen-encoding
payload, plus 4 pg/l 0% CD40L mRNA, and placed in a 4 mm gap electroporation cuvette,
followed by electroporation using a Biorad GenePulsar Xcell system. Imrmediately after
electroporation, DCs were washed in X-VIVO 15 medium and finally re-suspended in 20 mi
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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<160> 121 <170> Patentln version 3.3 <210> 1 <211> 2707 <212> DNA <213> Homo sapiens
<220> <221> misc_feature <222> (15)..(2003) <223> ALOX-15 coding Sequence <400> 1 catctttgag
caagatgggt ctctaccgca tccgegtgtc cactggggcc tecgcetctatg 60 ccggttccaa caaccaggtg cagcetgtggce
tggtcggeca gBAteY8daY Yeggegeteg 120 ggaagegact gtggecegea cggggciagd ggg@%%%f’gtgg
caaggtggaa gtaccggagt 180 atctggggcc gctgcetgttt gtgaaactgc gcaaacggca cctccttaag gacgacgcect 240
ggttctgcaa ctggatctct gtgcagggcc ccggagecgg ggacgaggtc aggttcectt 300 gttaccgetg ggtggagggce
aacqucules \gaacaiace asnagase dsenfacia, 60 Jopgaanase sselcadgar dlgiRsaga:aacaccogga
agaagagc 5 gaagagagaa 42 ggaagttgta ccggtgggga aactggaagg acgggttaat tctgaatatgl gctggggceca
480 aactatetgarccitiovtgng %W@éﬂt@%@@)@é&@ﬁ@ﬁdﬁa@a%%@%akmdﬁfé&?@é taaggggcty
gecgaccteg clalcasagacigiciasat giinigocti 60 oplaganrgealiciagaioactieancgoa tittctggtg
tggtcagagc dagctggctg 660 agcgcgtgcg ggactcctgg aaggaagatg ccttatttgg gtaccagttt cttaatggeg 720
ccaaccccgt ggtgctgagg cgctctgcete accttectge tcgectagtg ttccctccag 780 gcatggagga actgcaggcec
cagctggaga aggagctgga gggaggcaca ctgttcgaags840: Ttgacttctc cctgctggat gggatcaagg ccaacgtcat

tctctgtage cagcagcacc 900 tggetgecce atg ctgaaattgc.agc tg cccatggtca 960
Page 1 WO 2006/123?%%&%6%%8%@%@%&%%%i gg%x%%%%%@%ﬁéc%a gctgececge

a;:attggatc C caccacclas. 6Ctitdig ccraggdtef 1020 ccebaptgyc ctggctictdgersfimyctigggtgdcgeag
{gagotgce gooaicn LB e 1 et ldcolocog
gccaggactg ggctggtcte tgacatggga) AcyHisbiline0  afersaryatiebBigogd dis aefdcy tgcagetgcet
caagcaageigagestice 13260

23hrs 2x10° 27% / 96% viabie | 60% /93% viable | 78% / 86% 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

15hrs 2x10° 6.6%/ 95% viable | 68%/ 95% viable | 68.9%f/ $1% 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 Bioscienoés 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. Intraceliutar CD40L was determined as
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taacctacag ctecttctgt cccectgatg acttggecga ccgggggcte ctgggagtga 1380 agtcttectt ctatgeccaa
gatgcgctge ggetetggga aatcatctat cggtatgtgg 1440 aaggaatcgt gagtctccac tataagacag acgtggetgt
gaaagacgac ccagagctgc 1500 agacctggtg tcgagagatc actgaaatcg ggctgcaa cccaggac cgagggtttc
1560 ctgtctchedtttyg gaccaggttt gecactttgt caccatgtgt atcttca?:gt 1%%%%3%‘3865%3%%293&%
gtgcacctgg gecagetgga ctggtactet tgggtgecta 1680 atgcaccctg cacgatgegg ctgeccccge caaccaccaa
ggatgcaacg ctggagacag 1740 tgatggcgac actgcccaac ttccaccagg ctictctcca gatgtccate acttggcage
1600 t00gGaga09 CoRpGAGat HIBioBeDladaReRRLR 0AMIRa0G, BliedR aRRsdiRRsIoace
taaggctgtg Clgaagaagt tcagggagga getggetge ctggataagg 1920 aaattgagat ccggaatgca aagctggaca
tgccctacg@W%&W}%@f@b@aﬁﬁ%@@@é&’é’fﬂé&@cgﬁéﬁ%‘Eﬁr@c‘@ﬁ%ﬁ‘aittatttcagc
cceeatcac, 2040,c3a0CCACAR GEiRACARE! I6GIatAt ARRCEIN0NS trasaaaieeacodetic 2100 ccatgtecca
cceteectag aggggcacct titcatggte tetgcaccea gtgaacacat 2160 titactctag aggeateacc fgggacctta
ctectettic Stiéemect AT vetriEitet f&&@?ﬂ@&'@fﬁgﬁﬁ'ﬁgﬁéﬁq ?zgfﬁ%% acaat 2280

:atataaatcsaigﬁ‘&aw tagaaeay Beatisatasataliatipapantaitinai4catgamadrtaliatt ttgttgttgt
aagacagag_ tctcactttg acacccaggc 2400 t c tgccat qﬂ&ggctca { Cct cagcgtectg
ggctcaaatif HEs- 39&18 ﬂ%ﬁégc%ﬁ’é %%%%&?%?c%%%&é%&tgcce‘ﬁagg%%@gg%c 520 taatattttt
:tattttcgtt?@@g@egt ) gggcecmactatgnﬁtggmoag’gtfoggama‘ gy 12580 datkttgaelborcanaigest ek aataa
aaaaag cocia aagatdgaaa. 40, agaact tgaac %p\mg@%tﬂgg,%%ﬂ aaaaaaa
aaaaaaaaqgétc@fgbciggaaaa%%%o% Ogﬂ%ggﬁ;%%%%g%% géézﬂaf%%t liI%&NA <213> Artificial sedg%ince <220>

Page 2 Waxd996/T27 1501RGE/H82006/0dd2%8. ARG035wW0.ST25.txt <223> synthetic oligonucleotide

<400> 2 ccctagaggg gcaccttttc atggt 25 <210> 3
Table 18

Phenotype of intermediate TIP-DC and final PME-CD40L DC product

Donor 1 Donor 2
Day 6 TIP-DC {%) 23hrs | 48hrs | Tlhrs 23hrs 48nrs 71hrs
CD14 4.1 1.23 62 16 1.38 .89
CDEO 96.92 g7.9 98.3 90.4 99.5 87.8
CDE3 84.19 | 88 93 92.2 88.5 62.1
CD8g6 99.31 9%.6 98.4 998 99.9 99.4
HLA-L 95.65 94.6 96.1 95.6 97.4 82.6
HLA-II ' 99.55 | 99.7 98.5 09.8 99.8 96.9
Final PME-CD40L
product (%o)
CD14 1.19 1.36 1.3 A3 66 1.08
C209 97.98 97.60 98.23 89.9 98.2 96.3

1t 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 {0 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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<211> 25 <212> DNA <213> Artificial sequence <220> <223> Synthetic oligonucleotide <400> 3
tagaggggca ccttttcatg gtctc 25 <210> 4 <211> 25 <212> DNA <213> Artificial Sequence <220>

<223> synthetic oligonucleotide <400> 4 tttactctag aggcatcacc tggga 25 <210> 5 <211> 25 <212>
DNA <213> Xififéfd'2élence <220> <223> synthetic oligonucleotide <ABOYB1HYH Y Catc
acctgggacc ttact 25 <210> 6 <211> 25 <212> DNA <213> Artificial Sequence <220> <223>

syr)t_hc_atic oligonucleotide <400> 6 tcctctttct tcattcagat ctata 25 <210> 7 <211> 25 <212> DNA <213>
Artificial Sequenﬁﬁ pfi%%gaiions and patent applications mentioned in the specification are indicative
of the level of skill of those gkilled in the art to which this invention pertains. All
publications and patent applications, and in particular relevant portions thereof, are herein
incorporated by reference io the same extent as if each individual publication or patent
application was specifically and individually indicated to be incorporated by reference.

All of the compositions and/or methods disclosed and claimed herein can be made
and executed without undue experimentation in light of the present disclosure. While the
compositions and methods of this invention have been described in terms of preferred
embodiments, it will be apparent to those of skill in the art that variations may be applied to
the compositions and/or methods and in the steps or in the sequence of steps of the method
described herein without departing from the concept, spirit and scope of the invention. More
specifically, it will be apparent that certain agents which are both chemically and
physiologically related may be substituted for the agents described berein while the same or
similar results would be achieved. All such similar substitutes and modifications apparent to
those skilled in the art are deemed to be within the spirit, scope and concept of the invention
as defined by the appended claims.

Data in Table 16, from two independent experiments, show that apheresis products
that are held for up to 72brs post collection from the patient can yield highly viable PBMC
populations, without significant bias in the recovered ieukocyte 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 fo electroporation, and recovery, with
full maturation into the final product, PME-CD40L DC. PME-CDAOL 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 te 72hrs post collection
are 2 viable raw material for centralized manufacturing of DC vaccines for application in the

clinic.
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<223> Synthetic oligonucleotide <400> 7 cttcattcag atctatatgg caaat 25 <210> 8 Page 3 WQ_ _
2006/127150 PCT/US2006/013159 ARGO35WO.ST25.tXt <211> 25 <212> DNA <213>5Art|£|](-:(|)al o
sequence <220> <223> Synthetic oligonucleotide <400> 8 tagccacaat tatataaatc atttc 25 <210>
<2(11> 25 <ﬂ9§fB(NFA7¥?1y3> Artificia? Sequence <220> <223> Synthetic IIGOHILIASEHE <400> 9
atattactcc acacctttta tgaat 25 <210> 10 <211> 25 <212> DNA <213> Artificial sequence <220>
<223> synthetic oligonucleotide <400> 10 actccacacc ttttatgaat caaat 25 <210> 11 <211> 25 <212>
DNA <213> Atrtificial sequence <220> <223> Synthetic oligonucleotide

CLAIMS

What is claimed is:
1. A method for producing dendritic cells from monocytes, comprising:

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

c. inducing the differentiation of said monocytes into dendsitic cells.

2. Themethod of claim 1, wherein the monocytes are human monocytes.

3. Themethod 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 celis.

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

IL~-13; GM-CSF and I1.-15; or IFNe.
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<400> 11 tattttcgtg gagacggggc ctcac 25 <210> 12 <211> 25 <212> DNA <213> Artificial sequence
<220> <223> Synthetic oligonucleotide <400> 12 ggctggaaat aggattttga accca 25 <210> 13 <211>
1498 <212> DNA <213> Homo sapiens <220> <221> misc_feature Page 4 WO 2006/127150
PCT/US2008) A ¥1882ARGO35WO.ST25.txt <222> (88)..(897) <223> ILM{BESHAY 685Uence <400>
13 accaaacctc ttcgaggcac aaggcacaac aggctgctct gggattctct tcagccaatc 60 ttcattgctc aagtgtctga
agcagccatg gcagaagtac ctgaactggc cagtgaaatg 120 atggcttatt acagtggcaa tgaggatgac ttgttctttg

aagetoatgg codtagacag 0. AlgaRqiach eliceadda clgeaccs taetelglan algatnsAlceaoctacoa 240
atctccgacc accactacag caagggctic aggcaggccg cg(fcag’ﬁg ?é?éjgccatg gacgg%btéa ggaagatgct
ggttccctge ccacagacdttosagyeigaatattiidge)3soingadtivtnpotitmadtimnaybaifapetadctict
tcgacacatg ggataacgag 420 gcttatgtgc acgatgcacc tgtacgatca ctgaactgca cgctccggga ctcacagcaa 480

aaaagcttgg tgatgtctgg tccatatgaa ctgaaagcete tecacctcea gggacaggat 540 atggageaac aagtggtgtt
ctecatgtee tttgtachagpeibahabdaiabyastn bod Bitcoigegertiad Joset B¥%g aatctgtacc

tgtcctgegt gttgaamgﬁ@@eggtaagccca ctctacagct ggagagtgta gatcccaaaa attacccaaa gaagaagatg 720
gaaaagcgat ttgtcttcaa caagatagaa atcaataaca agctggaatt tgagtctgcc 780 cagttcccca actggtacat
cagcacctct caagcagaaa acatgcccgt cttcctggga 840

13. The method of claim 11, wherein the monocytes are enriched from the PBMCs during

or following the incubation period.
14. The method of claim 13, wherein the monocytes are enriched from said PBMCs by
elutriation, dilute Ficoll gradient centrifugation, ditute Percoll density gradient

centrifugation or magnetic bead sorting.

15. The method of claim 13, wherein the monocytes are enriched from the PBMCs

following the incubation period by allowing the monocytes to adhere to plastic.

16. The method of claim 9, further comprising a step of maturing the immature dendritic

cells into mature dendrific 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,, TNFq, 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.
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gggaccaaag gcggccagga tataactgac ttcaccatgc aatttgtgtc ttcctaaaga 900 gagctgtacc cagagagtcc
tgtgctgaat gtggactcaa tccctagggce tggcagaaag 960 ggaacagaaa ggtttttgag tacggctata gectggactt
tcctgttgte tacaccaatg 1020 cccaactgcec tgecttaggg tagtgctaag aggatctect gtccatcage caggacagtc 1080
agctctctce tttWébé‘ﬁ’ég@%@?@cccagc cctittgttg agccaggcct ctetcaccte 1140 tc?ggé%(i%ﬂlgbﬁﬁg’i:ccg
cctgacagaa accacggcca catttggttc taagaaaccc 1200 tctgtcattc gctcccacat tctgatgagc aaccgcttcc
ctatttattt atttatttgt 1260 ttgtttgttt tattcattgg tctaatttat tcaaaggggg caagaagtag cagtgtctgt 1320

aaaagagcct agtiaatarsiandasitaaiinaahiiogacipobaigeieicitAadhdaraiioaagectttaatta
agactgaaaa tatataagct cagattattt aaatgggaat 1440_atttataaat gagcaaatat catactgttc aatggttctg
aaataaactt cactGaaF 468 L yigd ?EE‘%%%%%f%dgyiﬁolﬁﬁ?gufﬁf%@ﬁerf?ﬁg%%e% &nce <220> <223>
synthetic oligonucleotide <400> 14 25 agctgtaccc agagagtcct gtgct Page 5 WO 2006/127150
PCT/US2006/013159 GQ35WQ,ST25,txt <210> 15 <211> 25 <212> DN 13> Avtificial
sequence <%§(J)T>%1 gffé@%fr%t%%%o%?fgonﬁ%ecgﬂl&% s’éﬂ%ggﬁ Téa %@%ﬁ%&%%%ec%g%%%%@gggcag <210>
16 <211> 25 <@iR=rDNM<2L8dNy (iXal.Sedle RdeA<pRodirdagoSyetheld gligorucleotide

epitopes of interest.
23. The method of claim 22, wherein the RNA encodes one or more cancer cell antigens.
24. The method of claim 22, wherein the RNA encodes one or more pathogen antigens.

25. The method of claim 1, further comprising loading the dendritic cells with one or

more antigens o produce an antigen-loaded dendritic cell.
26. The 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 celis.
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<400> 16 25 ggtttttgag tacggctata gcctg <210> 17 <211> 25 <212> DNA <213> Atrtificial Sequence
<220> <223> synthetic oligonucleotide <400> 17 tatagcctgg actttcctgt tgtct 25 <210> 18 <211> 25
<212> DNA <213> Artificial sequence <220> <223> synthetic oligonucleotide <400> 18 ccaactgcct
gccttagggt agtge 25 <210> 19 <211> 25 <212> DNA <213> Atrtificial sequence <220> <223>
Synthetic oligonucleotide <400> 19 ctaagaggat ctcctgtcca tcage 25 <210> 20 <211> 25 <212> DNA

<213> Artificial Sequence <220> <223> synthetic oligonucleotide Page 6 WO 2006/127150
PCT/3820u608 1 edf AR \Wes it g ,antigripis Fpm or derived from one or more cancer

celis or pathogens.

33. The method of claim 32, wherein the cancer is selected from the group consisting of renal
cell cancer, chronic lymphocytic leukemia, multiple myeloma, melanoma, prostate cancer,
breast cancer, lung cancer, colon cancer, stomach cancer and pancreatic cancer.

34. The method of claim 32, wherein said pathogen is HTV or HCV.

35. 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, and wherein said cell{s) are
prepared by method of claim 1.

36. The use of claim 35, wherein the medicament comprises at least 10% DMSO.

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

38. The composition of claim 37, wherein the dendritic cells are antigen-loaded.
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cacttaaagc ccgcctgaca gaaac 25 <210> 21 <211> 25 <212> DNA <213> Artificial Sequence <220>
<223> Synthetic oligonucleotide <400> 21 25 gacagaaacc acggccacat ttggt <210> 22 <211> 25
<212> DNA <213> Atrtificial Sequence <220> <223> synthetic oligonucleotide <400> 22 25
cattcgctcce cacattctga tgage <210> 23 <211> 25 <212> DNA <213> Atrtificial sequence <220> <223>
synthetic oligonucleotide <400> 23 25 cacattctga tgagcaaccg cttcc <210> 24 <211> 25 <212> DNA

<213> Artificial Sequence <220> <223> synthetic oligonucleotide <400> 24 25 ggtgtgctct ctttaaatca
agtcc 351 sgmeosiismdigiaian3dwhayain the dendritic cells are transfected with mRNA

encoding CD40L.

40. The composition of claim 37, wherein the mature dendritic cells has increased levels of
one or more of CD80, CD83, CD86, MHC class | molecules, or MHC class Il molecules as
compared to mature dendritic cells prepared from fresh monocyles.

41. A composition comprising mature monocyte derived dendritic cells as prepared by the
method of claim 1, wherein the mature dendritic cells have increased levels of one or more
of CD80, CD83, CD86, MHC class | molecules, or MHC class 1l molecules as compared to

mature dendritic cells prepared from fresh monocytes.

42. The composition of claim 41, wherein the mature dendritic cells are transiently
transfected with an mRNA encoding CD40L.

43. A mature monocyte derived dendritic cell as prepared by the method of claim 1, wherein the
steady state ratio of ALOX 15 RNA to R-actin RNA or GAPDH RNA in the cell is less than
1.0.

44. The dendritic cell of claim 43, wherein the ratio is between 0.2 ¢ 0.7.
45, The dendritic cell of claim 44, wherein the ratio is between 0.4 {0 0.5.

48. A mature monocyte derived dendritic cell as prepared by the method of claim 1, wherein the
steady state ratio of CD52 RNA to f-actin RNA or GAPDH in the cell is greater than 1.0.

47. The dendritic cell of claim 46, wherein the ratio is between 1.2 1o 5.0.
48, The dendritic cell of claim 47, wherein the ratio is between 1.510 2.2.

49. The dendritic cell of claim 48, wherein the ratio is between 1.8 10 1.9.
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<213> Homo sapiens <220> <221> misc_feature <222> (275)..(2635) <223> TLR1 coding sequence
<400> 25 acagactgcc aaatggaaca gacaagcagg ttgtcttgtg ttaaagaaaa tgagatataa 60 Page 7 WO
2006/127150 PCT/US2006/013159 ARGO035WO0.ST25.tXt gtcagttact cccggaggca atgctgctgt tctgcetctte
tgtttttgtg gccagggtct 120 tcatgaacac taataggggt accaggccct cttcctcgtt agaagaaatc aggataacaa 180
aggcatattg ggcaccccta caaaaggaat ctgtatctgt atcaagatga tctgaagaac 240 agcttctacc tttaggaatg
tctagtgttc caaaat act a CC atit a 300 tatcttca ttc a atca t ac attatct aaagtg
et S (S B R T R B RIB A P e L L AL AU a0 L Dot
tcgcaaaa&testlrata&ta@argntttgg atﬁbf@‘déat“éti@o‘aﬁt@ad 480 &a&a@g@g@atmgataa trattat&dfagaatccag
tatcttgataigpefatEhpdq Faaalicaas caggaaiigg aatacttgga titgtcccac aacaagttgg tgaagatttc 600
ttgccaccct actgtgaacc tcaagcactt ggacctgtca tttaatgcat ttgatgccct 660 gcctatatgc aaagagtttg gcaatatgtc
tcaactaaaa tttctggggt tgagcaccac 720 acacttagaa aaatctagtg tgctgccaat tgctcatttg aatatcagca
aggtctgcr#8Qegaititagl aegactialgviggaadangicagansoigag gdaetitaag actttaacac 840 tgagagtctg
cacattgtgt tccccacaaa caaagaattc cattttattt tggatgtgtc 900 agtcaagact gtagcaaatc tggaactatc
taatatcaaa tgtgtgctag aagataacaa 960 atgttcttac ttcctaagta ttctggcgaa acttcaaaca aatccaaagt
tatcaszdctl Mo Zentiticeait datathjauhesicigyaiticeinaesigatcie®Bgcetggtttg 1080 geatacaact
gtatggtatt tctcaatttc aaacgtgaag ctacagggtc agctggactt 1140 cagagatttt gattattctg gcacttcctt

gaag tctatacacc aagtt 9. 1200 at ttc got ttcc ttatat ctatgaaatc ttttcgaata

tgaac %%ng BSEH CaBARCRE: g é% Stc?gm 8S§§izg%ag? tgc?cac Csi? ?é?ccatcca aaattagccc 1320 gttcctgcat
ttggattttt ccaataatct cttaacagac acggtttttg aaaattgtgg 1380 gcaccttact gagttggaga cacttatttt acaaatgaat
caattaaaag aactttcaaa 1440 aatagctgaa atgactacac agatgaagtc tctgcaacaa ttggatatta gccagaattc 1500
tgtaagctat gatgaaaaga aaggagactg ttcttggact aaaagtttat taagtttaaa 1560 tatgtcttca aatatactta
ctgacactat tttcagatgt ttacctccca ggatcaaggt 1620

74



acttgatctt cacagcaata aaataaagag cattcctaaa caagtcgtaa aactggaagc 1680 tttgcaagaa ctcaatgttg
ctttcaattc tttaactgac cttcctggat gtggcagctt 1740 tagcagcctt tctgtattga tcattgatca caattcagtt tcccacccat
cggctgattt 1800 cttccagagc tgccagaaga tgaggtcaat aaaagcaggg gacaatccat tccaatgtac 1860
ctgtgagcta gé‘é%é%bz aaaatat agaccaagta tcaagtgaag tgttagaggg 1928 Cgfgaf:%ot%%;tléﬁataagt
gtgactaccc ggaaagttat agaggaaccc tactaaagga 1980 ctttcacatg tctgaattat cctgcaacat aactctgctg

atcgtcacca tcgttgccac 2040 catgcetggtg tt %%ggja ct%%acctc cctctgcagc tacttggatc tgccctggta 2100
Page 8 WO 2006/127150 PCT/U ,?gﬁ 'é%\R/O.STZS.txt tctcaggatg gtgtgccagt

ggacccagac ccggcgca ccaggaaca tacccttaga 2160 agaactccaa agaaatctcc agtttcatgc atttatttca
tatagtéég@acé%gg@f}tggggﬁgm gﬁ%ﬁfg@;gaattat tgccaaacct agagaaagaa ggtatgcaga tttgccctca 2280
tgagagaaac tttgitegtg gagcat tgtggaaaat atcatcacct gcattgagaa 2340 gagttacaag tccatctttg

ttttgtctee caaciffeT glg8afatgccatta 2400 tgaactctac tttgeccate acaatctctt tcatgaagga tctaataget
taatcctgat 2469 nelgeiggaaeecattccge agtactccat tcctageagt tatcacaage tcaaaagtct 2520 catggecagg

aggathJa_ib£gggg\tlggfpﬁag&gra%mgmcg&% qeGitititg 2580 ggctaactta agggcagcca ttaatattaa
gctgacagag caagcaaaga aatagattac 2640 acatcaagtg aaaaatattc ctcctgttga tattgctgct tttggaagtt
ccaacaai@a 2880 ALt catcagcata gatgtaaaca caattgtgag tgtatgatgt aggtaaaaat 2760 atataccttc
gggtcocagl tcacealia talgigatal taaaaattaa tgaaatgata 2820 taactttgat ttaaacagtt ctgacacata
aaaaasdtiaa 2AR6aE-0B67 <210> 26 <211> 25 <212> DNA <213> Artificial Sequence <220>

<223> synthetip Aligonngleotide <400> 26 25 ggcacgattc tttctgggtg aagaa <210> 27 <211> 25 <212>

Page 1

DNA <253> A rell45eguence
<160> 121
<170> PatentIn version 3.3
<210> 1
<211>= 2707
<212> DNA .
<213> Homo sapiens
<220>
<221> misc_feature
<222> (15)..(2003)
<223> ALOX-15 Coding Sequence
<400> 1
catctttgag caagatgggt ctctaccgea tecgegtgic cactggggee tcgeectaty 60
ccggttccaa caaccaggty cagctgtgge tggtcggeca goacggggag geggegeteg 120
ggaagcgact gtggeccgea cggggcaagy agacagaact caaggtggaa gtaccggagt 180
atctggggce gotgotgtit gtgaaactge gcaaacggca cctcctitaag gacgacgcct 240
ggttctgcaa ctggatctct gtgcaggoce ccggagecgg ggacgaggtc aggticcctt 300
gttaccgcty ggtggaggge aacggegtcc tgagccigec tgaaggcacc ggecgeacty 360
toggcgagga ccctcaggge ctgttccaga aacaccggga agaagageig gaagagagaa 420
ggaagttgta ccggtoguga aactggaagg acgggttaat tctgaatatg getggggeca 480
aactatatga cctecctgtg gatgagegat tictggaaga caagagagtit gactttgagg 540
tttcgotgge caaggoggeiyg gecgaccicg ctatcaaaga ctctctaaat grtctgactt 600
gctggaagga tctagatgac ttcaaccgga trttetggtg tggrtcagago aagotggctg 660
agcgcgtgeg ggactcctgyg aaggaagatg ccttatitgg graccagttl cttaatggey 720
ccaacccogt ggtgctgagg cgctctgctc accttoctge tcgoctagtg ttcoctecag 780
gcatggagga actgcaggec cagciggaga aggagctgga gggaggcaca ctgttcgaag 840
ctgacttctc cctgctggat gggatcaagg ccaacgtcat tcictgtagc cageageacc 500
tggctgecee totagtcatg ctgaaattge agoctgatgg gaaactcitg cccatggrea 960



<220> <223> synthetic oligonucleotide <400> 27 25 aaggtatgca gatttgcctt catga <210> 28 <211> 25
<212> DNA <213> Atrtificial Sequence <220> <223> synthetic oligonucleotide <400> 28 25
aatggtgcca ttatgaactc tactt <210> 29 <211> 25 <212> DNA Page 9 WO 2006/127150
PCT/US2006Y01 3¥882RMG035W0.5T25.txt <213> Artificial sequence <288T/U38418 3 hetic
oligonucleotide <400> 29 25 atagcttaat cctgatcttg ctgga <210> 30 <211> 25 <212> DNA <213>
Artificial Sequence <220> <223> synthetic olig&%nucleotide <400> 30 25 gtactccatt cctagcagtt atcac

<220>

Page 2

<210>t%11:ag<8éécﬁ %%@2&&5&3%95%%3&@3 Wg%éé@ﬁ%tf@@%ctacggatc 1020
ccccaatgge ctggotteotg gecaaatget gggtgogecag ctetgacttc cagetccatg 1080
agctgecagte tcatcttctg aggggacact tgatggotga ggtcattgtt gtggccacca 1140
tgaggtgcct gocgtcgata catcctatct tcaagcttat aattccccac ctgegataca 1200
ccctggaaat taacgtccgg gecaggactg ggctggtcete tgacatggga attttcgacc 1260
agataatgag cactggtggg ggaggccacg tgcagctgcet caagcaagcet ggagecttee 1320
taacctacag ctccttotgt ccccctgatyg acttggocga ccgggggetc ctgggagtga 1380
agtcttectt ctatgcoccaa gatgcgetoc ggctctggga aatcatctat cggtatgtgg 1440
aaggaatcgt gagtclccac tataagacag acgigootgt gaaagacgac ccagagetgo 1500
agacctggty tcgagagate actgaaatcg ggoigcaagg ggceccaggac cgagggrtte 1560
ctgtctcttt acaggctcgg gaccagyttt gocactrttgt caccatgigt atcttcacct 1620
gcaccggoca acacgectct gtgeacctgg gecagetgga ctggtactct tgggtgecta 1680
atgcacccty cacgatgegy ctgoccoeyge caaccaccaa ggatgcaacyg crggagacag 1740
tgatggcgac actgcccaac ttccaccagg cttetctcca gatgtccatc acttggeage 1800
tgggcagacg ccagcccgtt atggtggoty tgggocagea tgaggaggag tatttticgy 1860
geectygage taagoetgtyg ctgaagaagt tcagggagga gotggetgee ctggataagg 1920
aaattgagat ccggaatgca aagetggaca tgooctacga gtacctgeogg cccagegtgg 1980
tggaaaacag'tgtggccatc taagegtcge caccetttgg ttatttcago ccccatcace 2040
caagccacaa gotgacccct togtggttat agocctgece tcccaagtee caccctette 2100
ccatgtccca ccctecctag aggggeacct tttcatggtc totgcaccca gtgaacacat 2160
tttactctag.aggcatcacc tgggaccitta ctectetttc cttecticet cotticctat 2220
cttcottect cictctottc ctctttcttc attcagatct atatggcaaa tagccacaat 2280
tatataaartc atttcaagac tagaataggg ggatataata catattacic cacacctitt 2340
atgaatcaaa tatgattitt ttgttgttgt taagacagag tctcacttiy acacccaggc 2400
tggagtgcag tggtgecatc accacggotc actgeagect cagegtoctg ggetcaaatg 2460
atccteccac ctcagoctco tgagtagetg ggactacagg ctcatgecat catgeccage 2520
taatattttt ttattttcgt ggagacgggg cctcactatg ttgcectagge tggaaatagg 2580
attttgaacc caaattgagt ttaacaataa taaaaagttg ttrttacgcta aagatggaaa 2640
agaactagga ctgaactatt ttaaataaaa tattggcaaa agaaaaaaaa aaaaaaaaaa 2700
aaaaaaa 2707
<210> ¢
<211> 25
<212> DNA
<213> Artificial sequence



<223> synthetic oligonucleotide <400> 31 25 aagctcaaaa gtctcatggc cagga <210> 32 <211> 25
<212> DNA <213> Artificial Sequence <220> <223> synthetic oligonucleotide <400> 32 25
ggaggactta tttggaatgg cccaa <210> 33 <211> 25 <212> DNA <213> Artificial sequence <220>
<223> SynthBt & Tieotide <400> 33 25 gagcaaacgt ggcctttttt ggget $2AGRHY 31> 25 <212>
DNA <213> Atrtificial sequence <220> <223> synthetic oligonucleotide <400> 34 25 ttgggctaac

ttaagggcag ccatt Page 10 WO 2006/1271}3\5{{%&9&[&%%80& 13159 ARGO35WO.ST25.txt <210> 35
<211> 265 <2122 DNA<213pAlificial @equence” <220><223> Synthetic oligonucleotide

<400> 2 :
ccctagaggg geaccitttce atggt 2

<210> 3

<211> 25

<212> DHNA

<213> Artificial seguence

<220> . ) .
<223> Synthetic oligonucieotide

<400> 3
tagaggogea ccitttcatg gtctc 25

<210> 4

<211> 25

<212> DNA

<213> Artificial Sequence

<220 .
<223> synthetic oligonucleotide

<400> 4
tttactctag aggcatcacce tggga 25

<210> 5

<211> 25

<212> DNA

<213> artiticial Seguence

<220> o ‘
<223> synthetic oligonucleotide

<400> 5
tagaggcatc acctgggacce ttact : 25

<210> &

<211> 25

<212> DNA

<213> Artificial Seguence

<220> . ) )
<223> synthetic oTigonucieotide

<400> 6
tecectettict tcattcagat ctata 25

<230> 7

<211> 25

<212> DNA

<213> Artificial Sequence

<220> ) ) )
<223> synthetic oligonucleotide

<400> 7
cttcattcag atctatatgg caaat 25

<210> 8
Page 3



<400> 35 25 tattcctcct gttgatattg ctgct <210> 36 <211> 25 <212> DNA <213> Artificial sequence
<220> <223> synthetic oligonucleotide <400> 36 25 gactttattt tgcatcagca tagat <210> 37 <211> 3417
<212> DNA <213> Homo sapiens <220> <221> misc_feature <222> (220).. 2574% <223> TLR-2
coding sequehBe"B85%7 cggaggcage gagaaagege ageccaggegg ctgctcé’g&r &g tgactgcteg 60
gagttctcce agtgtttggt gttgcaagca ggatccaaag gagacctata gtgactccca 120 ggagctctta gtgaccaagt
gaaggtacct gtggggctca ttgtgcccat tgctetticg, 180, atacitteaa ctggtagttg tgggtigaag cactggacaa
tgccacatag titgtggatg 240 gtgtgggtct tgggggtcat catcagectc tccaaggaag aatcctccaa tcaggcettct 300
ctotcttgig ac gg atgg _t%tcéggcaa ggcagctcag gatctttaaa ctccattccc 360 tcagggctca cagaagctgt
aaaaa@%&fg ctytdEaHe %Lé%?gcat cacctacatt 420 agcaacagtg acctacagag gtgtgtgaac ctccaggctc
tggtgctgaosatccaatgga 480 attaacacaa tagaggaaga ttctttttct tccctgggcea gtcttgaaca tttagactta 540
toctatast Rott REATHIS Y EITRLEY §REN Sgcccctttc tictttaaca 600 ttcttaaact tactgggaaa tecttacaaa
accctagggg aaacatctct tttttctcat 660 ctcacaaaat tgcaaatcct gagagtggga aatatggaca ccttcactaa
gattcaBBgr Tou aadig ‘Ggifddtac cttcctigag gaacttgaga ttgatgcttc agatctacag a7>§O agctatgagc
caaaaagttt gaagtcaatt cagaatgtaa gtcatctgat ccttcatatg 840 aagcagcata ttttactgct ggagattttt gtagatgtta
caagttggéggg%tgtttg 900 Page 11 WO 2006/127150 PCT/US2006/013159

«212> DNA

<213> Artificial Sequence

<220> . . .
<223> sSynthetic oligonucieotide

<400> 9 »
atattactcc acacctitta tgaat

<210> 10

<21i> 25

<212> DNA )

<213> Artificial Seguence

<220> ' . .
<223> synthetic oligonucieotide

<400> 10 35
actccacacc ttitatgaat caaat

<210> 11

<211> 25

<Z12> DNA

<213> Arvificial Seguence

<220> ] ) )
<223> synthetic oligonucleotide

<400> 11 5
tattttegty gagacgugge ctcac

<210> 12

<21i> 25

<212> DNA )

<213> artificial Sequence

<220> . ]
<223> synthetic oligonucieotide

<400> 12
ggctagaaat aggattitga accca 25

<210> 13

<211> 1498

<212> DNA ‘
<213> Homo sapiens

<220> .
<221> misc_Teature

Page 4



ARGO35WO.ST25.txt gaactgcgag atactgattt ggacactttc catttttcag aactatccac tggtgaaaca 960
aattcattga ttaaaaagtt tacatttaga aatgtgaaaa tcaccgatga aagtttgttt 1020 caggttatga aacttttgaa tcagatttct

ggattgttag aattagagtt tgatgactgt 1080 acccttaatg gagttggtaa ttttagagca tc 8’%?1?%90@; ttat
agatccaggt 1‘?(2(?(@3523@ aaa cgttaacaat ccggaggctg catattccaa ggttttact%gat ta gatﬁ ﬁ%@ ctgagcactt
tatattcact tacagaaaga gttaaaagaa tcacagtaga aaacagtaaa 1260 gtttttctgg ttccttgttt actttcacaa

catttaaaat cattagaata cttggatctc 1320 agjgagsail igatggitga agaatactty aaaaattcag cctgtgagga
tgcctogees. 138 ictetagaaa ctitaatttt aaggcaaaat catttggcat cattggaaaa aaccggagag 1440 actttgctca
ctctgaadiie ctigadthsedingatatfHtdagaatag ttttcattct 1500 atgcctgaaa cttgtcagtg gccagaaaag
atgaaalgjgigaasttatc cagcacacga 1560 atacacagtg taacaggctg cattcccaag acactggaaa ttttagatgt
tagcaacaasat620 HAWoAGHT tARALIAGaAaRIBEEICAAEICASAG AACAtAPE A aaat 1680 aagttgatga

ctetaceagagesiccalg iaeesatal tagtagiali aaganieast dudd aggaaigraadaagtacgipiictaaggag

caacttgact catttcacac actgaagact 1800 _ttggaagctg gtggcaataa cttcatitge tectgtgaagdgctctectt
cactcaRf§ag+86b W&ﬁ@%&?@&%&%a&g%%%%‘i%%tggaggagaa%?cagf a%tcacc%%gtgat%actctcca 1920 tcccatgtgc

gtggceageaggitcaggatcgioggcctaiugggtgtcgadatyttas sy d SRT A caRHEERP gtctgltat gtgctgtgct

clotteelge dopleelogt cacdaaqals A8 lolggeags A corlas; celiuaralananalgadgiggoccty
gctccaggcc aaaaggaagc ccaggaaagc tcccagcagg aacatctgct atg‘atgcatt tgtttg c 2160

agtgagteasEisEceRAaog§eGE aHEE CHAY HERABYECtyF iRt A4P 9Eccectlica agttgtgtet
tcataagegg-gacticatte ciggcangip anisaiipac 2286t aatatoattgeactcaatigseanagagcddl aaaactgtct
ttgtgctttc tgaaaacttt 2340 gtgaagaqgt tg t tetcce-afitceatet igatgag 2400
aacaafifat aé%géaﬁ%%%‘fcgﬁgtf ggé%’?%tg%%%%%%%&? %g{%:%@g 246§g§gcttctgca agctgcggaa
gataatgaatsattanJaetuactIg gheigateeatsieriesyo Ganuettant goeRasgat tggitiaat ctyagagety

cyataagglg.clangtices 2580 Alaitianga ccagicitiaciciaoiigpa alsidatgheastagtiat agiaagtic 2640

attcagacat aattatataa aaactacgtg gatgtaccgt catttga cltgcttact 2700 tacaggacticaaat
tttgtctoeR ot et SiaPq8atat @%%%%ag[ﬁaq %&6 t %%a‘?tagtaﬁ%ttgqgcﬁ%tt %%ﬁﬁ%(%[gag%%gataacc atgatcataa

gtctattapi2826: gatatctgasytatagrosad tygtatetaaggsaAtgcrfeagoresaeengfatat 2480 Page 12 WO
2006/1§§§a‘8J§§§7%€§?£¥K¥QJ%%§éﬁtagaa atcaataaca agctggaatt tgagrctgec 780

cagttcccca actggtacat cagcacctct caagcagaaa acatgcccgt crrcetggga 840
gggaccaaag gcgoccagga tataactgac ttcaccatgc aattrgrgte ttcctaaaga 900
gagctgtacc cagagagtcc tgtgctgaat gtggactcaa tccctagggc tggcagaaag 960
ggaacagaaa ggtttrtgag tacggctata gectggactt tcctgttgte tacaccaatg 1020
cccaactgee tgecttaggy tagtgctaag aggatctect gtccatcagl caggacagtce 1080
agctctctecc trtcagggec aatccccage cottttgrig agccaggect ctetcaccte 1140
tcctactcac ttaaageccg ccrtgacagaa accacggcca cattitgglitc taagaaaccc 1200
tctgtcattc getcccacat teigatgage aaccgoticc ctatftattt atttarttot 1260
ttgtttgttt tatteattgg tctaatttat tcaaaggggg caagaagtag cagtgicrgt 1320
aaaagagcct agtttttaat agctatggaa tcaattcaat ttggactggt gtgctctett 1380
taaatcaagt cctttaatta agactgaaaa tatataagct cagattattt aaatgggaat 1440
atttataaat gagcaaatat catactgttc aatggttctg aaataaactt cactgaag 1498
<210> 14

211> 25

<212> DNA

<213> Artificial Sequence

<220> . ) )
<223> synthetic oligonucleotide

<400> 14 55
agctgtaccc agagagtcct gtgct

pPage >



ARGO035w0.ST25.tXt caaaattcat agatgatcaa gtcccttata agagtggcat agtatttgca tataacctgt 2940
gtacattctc ctgtatactt taaatcatct ctagattact tatgataccc aatacaatgt 3000 aaatactatg taaatagttg tactgtcttt
ttatttatat tattattgtt attttttatt 3060 ttcaaaattt ttaaaacata cttttgatcc acagttggtt gacttcat atgcagaacc 3120
catggatata gé‘é%é‘&@%@fﬁtaatctgt agcaactggc ttagttcatt aggaaacagc 3180 Syﬁgﬁgg{%’é%faagattct
caatgactgt gtcattcttt cttcctgcta agagactcct 3240 ctgtggccac aaaaggcatt ctctgtccta cctagctgtc acttctetgt

gcagctgatc 3300 tcaagagcaa caaggcaaa&%%qgg%gggzgc%&%ccaaa acttgttgct attcctagaa 3360
aaaagigetd tgiatttcet attaaacttt acaggatgag addaadaaaa aaaaaaa 3417 <210> 38 <211> 25 <212>
DNA <213> Attificial sequence <220> <223> synthetic oligonucleotide <400> 38 gtttcttaca

gtgagcggha t@@@gﬁcﬁglgg 39:c211> 25 <212> DNA <213> Artificial Sequence <220> <223>
synthetic oligonucleotide <4%O> 39 25 gagaacctta tggtccagga gctgg <210> 40 <211> 25 <212> DNA
<213>j§§§;fjci%l seguenc ﬁé&qlzfe%@gesynthetic oligonucleotide <400> 40 ataagcggga cttcattcct
ggcaa <2185% <§1 > 25

<400> 15 o
tggactcaat ccctagggot ggcag

<210> 16

<211> 25

<212> DNA '

<213> Artificial Sequence

<220> ) ) '
<223> synthetic oligonucleotide

<400> 16 -
ggtttttgag tacggctata goctg

<210> 17

<211> 25

<212> DNA

<213> Artificial Seguence

<220> . .
<223» synthetic oligonucleotide

<4Q0> 17 5s
tatagcctgg actttoctgt tgtct _

<210= 18

<211= 25

<212> DNA

<213> Artificial Seguence

<220 , . _
<223> synthetic oligonucleotide

<400> 18 2%
ccaactgcet goccttagggt agtgc

<210> 19

<21l> 25

<212> DNA

<213> Artificial Seaquence

<220> _ . _
<223> sSynthetic oligonucleotide

<400> 18 55
ctaagaggat ctcctgtcca teage

<210> 20

<231> 25

<212> DNA

<213> Artificial Seguence

<220> . ) .
<223> synthetic oligonucieotide
rPage ©



<212> DNA <213> Artificial Sequence <220> <223> synthetic oligonucleotide <400> 41 gtatgaactg
gacttctccc atttc 25 Page 13 WO 2006/127150 PCT/US20061013151 ARGO35WO.ST25.txt <210> 42
<211> 25 <212> DNA <213> Artificial Sequence <220> <223> synthetic oligonucleotide <400> 42
cteccatttc cglRAIHEIRY 25 <210> 43 <211> 25 <212> DNA <213> Arﬁfcﬁq%@&ﬁ%ﬁl@g <220>
<223> Synthetic oligonucleotide <400> 43 aatgatgctg ccattctcat tcttc 25 <210> 44 <211> 25 <212>

DNA <213> Artificial Sequence <220> <223 Qynthstic.oligonucleotide <400> 44 agcgctictg
caagctgcgg aagat 25 <210> 45 <211> 25 <212> DNA
<400> 20 25
cacttaaagc ccgccigaca gaaac

<210> 21

<211> 235

<212> DNA .

<213> Artificial Sequence

<220> ) i i
<223> synthetic oligonucTectide

<400> 21 .
gacagaaacc acggccacat ttggt

<21i0> 22

<211> 25

<212> DNA

<213> artificial Sequence

<220> . _ .
<223> synthetic oligonucleotide

<400> 22 25
cattcgetce cacattciga ‘tgage

<210> 23

<211> 25

<212> DNA )

«213> Artificial Sequence

<220> . . '
<223> synthetic oligonucleotide

<400> 23 55
cacattctga tgagcaaccg cttco

<210> 24

<211> 25

<212> DNA .

<213> Artificial seguence

<220> . . .
<223> synthetic oligonucleotide

<400> 24 -
gotgtgctct ctttaaatca agtcc

<210> 25

<21l> 2867

<212> DNA .
<213> Homo sapiens

<220 .

<2721> misc _Teature

<222» (275)..(2635)

<223> TLR1 Coding Sequence

<400> 25
acagactgcc aaatggaaca gacaagcagg thgtcttgtg ttaaagaaaa tgagatataa 60
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<213> Artificial sequence <220> <223> synthetic oligonucleotide <400> 45 acaccaagac ctacctggag
tggcc 25 <210> 46 <211> 25 <212> DNA <213> Atrtificial sequence <220> <223> Synthetic
oligonucleotide <400> 46 tggagtggcc catggacgag gctca 25 <210> 47 <211> 25 <212> DNA <213>
Artificial Seqiéht®64338% <223> Synthetic oligonucleotide Page 14 WO Bob8E8 14>
PCT/US2006/013159 ARGO035WO.ST25.txt <400> 47 agctgcgata aagtcctagg ttccc 25 <210> 48
<211> 25 <212> DNA <213> Artificial sgg §220%,5223> synthetic oligonucleotide <400> 48
gaccaglolhiIAaiG SRt 25 1529040 Todder ittt 12 2gDiN AccadBox étomo Bdpiens

tcatgaacac taataggggt accaggccct cttecicgtt agaagaaate aggataacaa 180
aggcatattg ggcaccecta caaaaggaat ctgtatcigt atcaagatga tctgaagaac 240
agcttctace tttaggaatg tctagrtgitc caaaatgact agratcticc attttgeeat 300
tatcttcatg ttaatacttc agatcagaat acaattatct gaagaaagty aatttttagt 360
tgataggtca aaaaacggtc tcatccacgt tectaaagac ctatcccaga aaacaacaat 420
cttaaatata tcgcaaaati atatatctga getitggact tctgacatct tatcactgtc 480
aaaactgagg attttgataa tttctcataa tagaatccag tatcttgata tcagtgitttt 540
caaattcaac caggaattgg aatacttgga titgtcccac aacaagttgy tgaagatttc 600
ttgccaccct actgtgaace tcaageactt ggacctgtea tttaatgcat ttgatgcect 660
gcctatatge aaagagittg gcaatatgic tcaactaaaa trtctggggt tgagcaccac 720
acacttagaa aaatctagtg tgctgccaat tgctcatttg aatatcagea aggtctiget 780
ggicttagga gagacttatg gggaaaaaga agaccctgag ggccttecaag actttaacac 840
tgagagtctyg cacattgtgt tccccacaaa caaagaattc cattttatit tggatgtgtc 900
agtcaagact gragcaaatc tggaactatc taatatcaaa tgtgtyctag aagataacaa 960
atgttcrtac ttccraagta ttctggcgaa acttcaaaca aatccaaagt tatcasatct 1020
taccttaaac aacattgaaa caacttggaa ttetticatt aggatcctcc agetggtttg 1080
gcatacaact gtatggtatt tetcaatttc aaacgtgaag ctacaggytc agcrggactt 1140
cagagatttt gattattctg gcacttcctt gaaggectig tetatacacc aagttgtcag 1200
cgatgtgttc ggttttccge aaagttatat ctatgaaatc ttttcgaata tgaacatcaa 1260
aaatttcaca grgtctggta cacgcatyggt ccacatgcett tgoocatcca aaattageccc 1320
gttcctgeat ttggattttt ccaataatct cltaacagac acggtttttg amaattgtyd 1380
gcaccttact gagttggaga cacttatttt acaaatgaat caattaaaag aactttcaaa 1440
aatagctgaa atgactacac agatgaagrtc tctgcaacaa ttggatatta gccagaattc 1500
tgtaagctat gatgaaaaga aaggagactg ttcttggact aaaagtttat taagtttaaa 1560
tratgtcttca aatatactta ctgacactat trtcagatgt ttacctceca ggatcaaggt 1620
acttgatctt cacagcaata aaataaagag cattcctaaa caagicgtaa aactggaage 1680
trtgcaagaa ctcaatgttg ctttcaatic Ttrtaactgac ctrcctggat gtggcagett 1740
tagcagcctt tctgtattga tcattgatca caattcagtt tcccacccat cggctgattt 1800
cttccagage tgccagaaga tgaggtcaat aaaagcaggg gacaatccat +ccaatgtac 1860
ctgtgageta ggagaatttg tcaaaaatat agaccaagta tcaagtgaag tgttagaggg 1920
ctggcctgat tettataagt gtgactaccc ggaaagttat agaggaacce tactaaagga 1980
ctttcacatg tctgaattat cctgcaacat aactctgetg atcgtcacca tegttgecac 2040
catgctggtg ttggctgtga ctygigacctc coictgeage tactiggatc tgecctggta 2100
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<220> <221> misc_feature <222> (82)..(681) <223> CD69 coding Sequence <400> 49 agactcaaca
agagctccag caaagacttt cactgtagct tgacttgacc tgagattaac 60 tagggaatct tgagaataaa gatgagctct

gaaaattgtt tc%t,agcaé;{a aacagctct 120 ttgcatccgg agagtggaca agaaaatgat gccacca;tc cceatttctc
aacacgtcat 186 H34§Hd8ct tccaagttcc tgtectgtgt getgtaatga atgtggtett cat€adCait Y40 Ha4tcatag
ctctcattge cttatcagty ggccaataca attgtccagg ccaatacaca 300 ttctcaatge catcagacag ceatgtttct

tcatgctcty aggactgggt tggcetaccag 360 aggaaatget aetitatfic tactgtgaag aggagetgga cttcagecca
aaatgcttgt 420 tctgaacatg gtgctactct tgctgtcait gattctgaaa aggacatgaa ctttctaaaa 480 cgatacgcag

gtagagEipacReactgy g Bt gaREs HHGaacels e RACEAR UG SA0TG0IERR atgdtiaaga atttaacaac
togttcaaco Hacaoqglc 9acaaqiateen: gititatgaseancacagegggtcaggagoatygaatgly agaagaattt

atactggata 660 tgtaacaaac cttacaaata ataaggaaac atgttcactt at at 20 actcaaggaa
atctgtgféﬁWﬁ@g@@&bﬁgw%ﬁggéf&tg%gﬁam a ca g%%%&@é@@f gﬁ%(?

EWE GRS gttg‘f’gaaaaa aaattttata gtgtcttggg aattttcttc
caaacagaasiagigeaanadi4l aaggaagHaddtucagipia Hetgescty 9§9EtMREAtgcdafyag ctagaageat 900

cacagaliga conalaacea laaeangeg. aagangARt gaciatagag-6atiogeiy AR eactiatal tattitgaat
ccagaadtaa %gaga aact aggcgtggac ttactattta 1020 ttgctgaatg actaccaaca g‘ggaggg&fc ttcatgcatt
tgcacteutgGaneggiacroBy- @é@?@ﬁ%‘btﬁ%@‘;‘égﬁé‘ﬂ%ﬂé 4 Faddanttarggetghiaac ataggttttt 1140

Page 15:WQ,2006/d24126,P GEHIE2006/0131A2 2ARGOSEWAENS T2B AR alytttaal fatcccttaa

actcagggag catttataaa tggacaaatq cttatgaaac 1200 atiigl Rgtattictedetitiaga grpatttgee aatttacttt
gttatttte EI662 L HRSEGR atgogatgat cgtcgat%%ﬁé ttt t?g%:% tcctcaggc% tagacaggtc 1320 cttttcgatg
gtacatadtt GiigoetteatastatRAa tIEag R Rag AERIGAA S 3SR 91Agasa AaEPEa R i actat Y iggaatatt

tgcaagacat tagtat tggaaaatgt144Q .0castatetg atgtygeaas icictatiagrgaaataticiugtaatcttca

gacctagaat 1500 aatactagic ttataatagg tttgtgactt tcctaatca attctattac gtgcaatact,1560 tcaatacttc
atttaadaisr wtaig g e A Pttt % ta ?%g’%&??é‘ﬁo%?"é%% g%ggét? %&Tl%gctgt ttttatatat gtgaaataaa

agtagaatamecacnaggaaydafOtcaccattta tatgtggtat taaaaattaa tgaaatgata 2820

taactttgat ttaaacagtt ctgacacata aaaaaaaaad aaaaaaa 2867

<210> 26

<211> 25

<212> DNA _

<213> Artificial sequence

<2 20> . )
<223> Synthetic oligonucieotide

<400> 26 55
ggcacgattc tttctgogtg aagaa

<210> 27

<211l> 25

<212> DNA )

<213> Artificial Sequence

<220> . ) .
<223> synthetic oligonucleotide

<400> 27 5
aaggtatgca gatttgectt catga

<210> 28

<211> 25

<21Z2> DNA .

<213> Artificial sequence

<2 20> . . .
<223> Synthetic oligonucieotide

<400> 28 -
aatggtgcca tiatgaactc tactt

<210> 29
<2il> 25
<212> DHNA

Page 9



aaaaaaaaaa aaaaaaaaaa as 1702 <210> 50 <211> 25 <212> DNA <213> Artificial Sequence <220>
<223> synthetic oligonucleotide <400> 50 tagtctaatt gaatccctta aactc 25 <210> 51 <211> 25 <212>

DNA <213> Atrtificial sec%ence <220> <223> synthetic oligonucleotide <400> 51 at

. atgat
cotgtatita ttttt¥3 2948982 <211> 25 <212> DNA <213> Artificial Sequeﬁgg"é?%'é‘% 23> Synthetic

oligonucleotide <400> 52 ttttttactt cctcagctgt agaca 25 <210> 53 <211> 25 <212> DNA <213>

Artificial Sequence <220> <223> synthefic.oligonuclaotide <400> 53 acttcctcag ctgtagacag gtcct 25
Page 36300 ,2006{1 271506tk S2006/013159 ARGO35WO.ST25. txt

<2205 . i .
<223> synthetic oligonucleotide

<400> 29 5
atagcttaat cotgatcttg ctgga 5

<210> 30

<211> 25

<212> DNA

<2?13> artificial Sequence

<220> ] i _
<223> synthetic oligonucleotide

<400> 30
gtactccatt cctagcagtt atcac 25

<210> 31

<213> 25

<212> DNA

<213> aArtificial Sequence

<220 ) ) _
<223> synthetic oligonucleotide

<400> 31 a8
aagctcaaaa gtctcatggc cagga

<210> 32

<211> 25

<212> DNA

<213> Artificial seguence

<220> . . .
<223> synthetic oligonucieotide

<400> 32 .
ggaggactta tttggaatgg cccaa

<210> 33

<211> 25

<212> DNA

<213> Artificial Sequence

<220> . ,
<223> sSynthetic oligonucieotide

<400> 33 25
gagcaaacgt ggcctttttt ggget 5

<210> 34

<21l> 25

<212> DNA

<213> artificial Sequence

<220> ] ) )
«223> Synthetic oligonucieotide

<400> 34 -
ttgggctaac ttaagggcag ccatt
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<210> 54 <211> 25 <212> DNA <213> Artificial Sequence <220> <223> synthetic oligonucleotide
<400> 54 gacaggtcct tttcgatggt acata 25 <210> 55 <211> 25 <212> DNA <213> Atrtificial Sequence
<220> <223> Synthetic oligonucleotide <400> 55 tggtacatat ttctttgcct ttata 25 <210> 56 <211> 25
<212> DNA ¥ 3% 4i#éhl Sequence <220> <223> Synthetic oligonuclebtH&S 2RO ES tataatcttt
tatacagtgt cttac 25 <210> 57 <211> 25 <212> DNA <213> Artificial sequence <220> <223>

synthetic oligonucleotide <400> 57 ogtgatgigac aaatetctat fagga 25 <210> 58 <211> 25 <212> DNA
<213> Artificial sequence | )

<210>
<21l>
<212>
<213>

35
25
DNA

<220>
<223>

<400> 35

Artificial seguence

synthetic oligonucleotide

tattcoteet gttgatattg ctyct

<210>
<211>
<212>
<213>

<220>
<223>

<400>

36
25
DNA

36

Artificial sequence

synthetic oligonucleotide

gactttattt tgcatcagca tagat

<210>
<211>
212>
<213>

37
3417
DNA

<220>
<221>
<222>
<2Z3>

<400> 37
cggagycage

misc

gagttctcec
ggagctctta
ctgctttcaa
gtgtgggtct
ctygtcrtgtg
tcagggetca
agcaacagty
attaacacaa
tectataatt
ttcttaaact
ctcacaaaat
aaagatttiy
agctatgage

aagcagcata

Homo sapiens

_feature

(220%..(2574)
TLR-2 Coding Sequence

gagaaagcgc
agtgtttogt
gtgaccaagt
ctggtagtty
tgggogtcat
accocaatgy
cagaagctgt
acctacagag
tagaggaaga
acttatctaa
tactgggaaa
tgcaaatcct
ctggacttac
caaaaagttt

ttrtactget

agecaggegy
gttgcaagca
gaaggtaccy
tgggttgaag
catcagcctc
tatctgcaag
aaaaagectt
gtgtgtgaac
ttetttttct
tttatcgtet
tcettacaaa
gagagtggga
cttectigag
gaagtcaatt

ggagatttit

crgetcgycy
ggatccaaag
gtggggetca
cactggacaa
tccaaggaag
ggcagetcad
gacctgteca
crtceaggetce
teeetgggea
tcctggttca
accctagagg
aatatggaca
gaacttgaga
cagaatgtaa

gtagatgtta

ttetcteagy
gagacctata
ftgtgceceat
tgccacatac
aatcctecaa
gatctttaaa
acaacaggat
tggtgetgac
gtcttgaaca
agccccttic
aaacatctct
ccttcactaa
Ttgatgettc
gtcatctgat

caagtrcegt

Page 11

tgactyctcg
grgacteeca
tgetertica
tttgtggatg
teaggetict
cteccattcoc
cacctacatt
atccaatgga
tttagactta
ttctttaaca
tttitctcat
gattcaaaga
agatctacag
ccttcatatg

ggaatgttty

25

25

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900



<220> <223> Synthetic oligonucleotide <400> 58 atattctgta atcttcagac ctaga 25 <210> 59 <211> 25
<212> DNA <213> Artificial Sequence Page 17 WO 2006/127150 PCT/US2006/013159
ARGO035W0.5T25.txt <220> <223> synthetic oligonucleotide <400> 59 alg tttgtga ctttcctaaa tcaat 25
<210> 60 <2¥P2HE125H68> DNA <213> Artificial sequence <220> <2233 é%Tﬁ}%g?fE"Bfrb‘aﬁucleotide
<400> 60 tacgtgcaat acttcaatac ttcat 25 <210> 61 <211> 523 <212> DNA <213> Homo sapiens
<220> <221> misc_feature <222> (99)..(%%1 3<52w%3>1*3?w>§t2 coding sequence <400> 61 ctcctggttc
aaaagcagct aaaccaaaag aagcctccag acagccciga ga?cacéftaa 60 aaagctgcta ccaagacagc cacgaagatc
ctacca&8at tresgogr RCE It AT tE ceridiitage ctestepyticR g gtagtagaraeaaadtggactctca

ggacaanacda139. AActAdEER RELAGRECLATEANLAL CCUEAACA! 3RSHYRAYC allisetit 240

caggttatga sacttttgaa tcagattict ggattgttag aattagagit tgatgactgt 1080
acccttaatg gagtiggtaa ttttagagea tctgataatg acagagttat agatccaggt 1140
aaagtggaaa cgttaacaat ccggaggctg catattccaa ggUittactt attttatgat 1200
ctgagcactt tatattcact tacagaaaga gttaaaagaa tcacagtaga aaacagtaaa 1260
gtttttctgy tteettgttt actttcacaa catttaaaat cattagaata ctitggatctc 1320
agtgaaaatt tgatgottga agaatactig aagzaattcag cctgtgagea tgectggeee 1380
tctctacaaa ctttaatttt aaggcasaat catttggrat cattggaaaa saccggagag 1440
actttgctca ctctgaaaaa cttgactaac attgatatca gtaagaatag tittcattct 1500
atgcctgaaa ctigtcagty gecagaaaag atgaaatatt tgaacttatc cagcacacga 1560
atacacagtg taacaggctg cattcccaag acactggaaa ttitagatgt tagcaacaac 1620
aatctcaatt tattttcttt gaatttgccy caactcaaag aactttatat ttccagaaat 1680
aagttgatga ctctaccaga tgcctcoctce ttacccatgt tactagtatt gaasaatcagt 1740
aggaatgcaa taactacgtt ttctaaggag caacttgact catttcacac actgaagact 1800
ttggaagety gtgogcaataa cttcattige tectgtgaat tcctctoctt cactcaggag 1860
cagcaagcac tggocaaagt cttgatitgat tggcecagesa attaccigty tgactcteca 1920
tceceatghge grtggocagca gattcaggat gtccgockot cgotgicgga atgteacagy 1980
acagcactgg tgtctgocat gtgctgtgct citgttcctge tgatectgcet cacgggggatc 2040
ctgtgccacc gtttccatgg- cctgtggtat atgazaatga tgtgggectg gotccaggee 2100
aaaaggaage ccaggasage toccagcagy aacatctgcet atgatgeatt tgtttettac 2160
agtgageggyg atgoctactg ggtggagaac cttatggtcc aggagctgga gaacttcaat 2220
cccceottea agttgtgtet tcataagegg gacthcatic ctggeaagig gatcattgac 2280
aatatcattg actccattga aaagagecac aasactgict ttgigotitc tgaaaacttt 2340
gtgaagagtig agtggtgcaa gtatgaactg gactitctccc atttcogict tttitgatgag 2400
aacaatgatyg ctgeeattct cattcttctg gageccattg agaaaaaage cattccccag 2460
cgecttctgea agctocggaa gataatgaac accaagacct acctggagty goccatggac 2520
gaggctcage gggaaggatt ttgggtaaat ctgagagctg cgataaagic ctaggttcocc 2580
atatttaaga ccagtcttig totagttggyg atctttatgt cactagitat agttaagtic 2640
attcagacat aattatataa aaactacgtg gatgtaccgt catitgagga cttgecttact 2700
adaaactacaa aacttcaaat tttgtctagq étgctgtttt ataaacatat gccagattta 2760
aaaattggtt trtggtfttt cttttttcta tgagataacc atgatcataa gtctattact 2820
gatatctgaa tatagtccct tggtatccaa gggaattggt tgcaggatcc tcgtggatat 2880
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tcttcgtgge caatgccata atccacctct tetgettcag ttgaggtgac acgtctcage 300 cttagecctg tgcceectga
aacagctgcc accatcactc gcaagagaat cccctecate 360 tttgggaggg gttgatgeca gacatcacca ggttgtagaa
gttgacaggc agtgccatgg 420 gggcaacagc caaaataggg gggtaatgat gtaggggceca ageagtgece agetgggggt
480 caataadyft HECHGHEL ttgcaaaaaa aaaaaaaaaa aaa 523 <210> 62 <§ﬂgj%§€}%§fg’ DNA <213>
Artificial Sequence <220> <223> synthetic oligonucleotide <400> 62 taatcggctc actataggaa tttgc 25
<210> 63 <211> 25 <212> DNA <213> Artifig' | Sequence Page 18 WO 2006/127250

A % X | leotidgg <400> 63
PCT/US2006/01 3150 - AREO3INO TG i md bt ods syrhetia ligonygleotigan

aagcagctaa accaaaagaa gcctc 25 <210> 64 <211> 25 <212> DNA <213> Artificia(!)Sequence <220>
<223> BPRHREEE ORIt dER A2 O B4 LA R SR A TG Ele HYGSEDE *<2108%5 <211> 25

<212> 323 >rAstifiatplisequenoettt

ttcaaaatrtt
catggatata
acaaatgaac
ctgtggceac
tcaagagcaa

aaaagtgctg

ttaaaacata cttttgatcc
gagggccaac tgtaatctot
ttaagattet caatgactgt
aaaaggcatt ctcigtccta
caaggcaaag tatttggggc

tgtatttect attaaacttt

tratttatat
acagttggtt
agcaactgge
gtecattettt
ccragetgic
actcececaaa

acaggatgag

tattattgtt
gacttcatgg
tragttcatt
cttectgceta
acttcictgt
acttgttgct

ddadddaddd

atttrtrtatt
atgcagaacc
aggaaacage
agagactcct
gcagctgate
attcctagaa

adadada

3060
3120
3180
3240
3300
3360
3417

<210>
<211>
<212>
<213>

<220>
<223

38

25

DNA

Artificial Sequence

synthetic oligonucieotide

<400> 38

gtttcttaca gtgageggga tgcect 25

<210>
<211>
<212>
<213>

<220> _ .
<223> Synthetic oligonucleotide

<400> 39
gagaacctta tyggtccagga gctyy

39

25

DNA .

Artificial Sequence

25

<210>
<211>
<212>
<213>

40

25

DNA

artificial sequence

<220> i . i
<223> synthetic oligonucleotide

<400> 40

ataagcggga cttcattcct ggcaa 25

<210
<211>
<212>
<213>

41

25

DNA

artificial Sequence

<220>

<223> synthetic oligonucleotide

<400> 41

gtatgaactg gacttercee atttc 25
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<220> <223> synthetic oligonucleotide <400> 65 caaactggac tctcaggaca aaacg 25 <210> 66 <211>
25 <212> DNA <213> Artificial sequence <220> <223> synthetic oligonucleotide <400> 66

tcaggacaaa acgacaccag ccaaa 25 <210> 67 <211> 25 <212> DNA <213> Atrtificial Se

guence <220>

<223> synth¥R BhgdHUTeotide <400> 67 ticctttict tegtggecaa tgeca 25 ESTHSBELHNL o5 <2125
DNA <213> Atrtificial Sequence <220> <223> Synthetic oligonucleotide <400> 68 ttcttcgtgg

ccaatgccat aatcc 25 Page 19 WO 2006/1%7 g CI/
1%03 &PsS‘A

ARGO3HWE. Sil25.txt <211> 25 <212>D

°"9°n“ﬁ%§§id%ﬁm

<213>

<220>
<223>

<400>

Artificial Sequence

synthetic oligonucieotide
47

cteecatttc cgtctttttg aagag

<21.0>
<21l>
<212>
<213>

<220>
<223>

<400>

43

25

DNA

artificial sequence

synthetic oltigonucieotide

43

aatgatgcty ccatictcat totte

<210
<211l>
<212>
<213>

<220>
<223>

<400

a4
25

DNA,

Artiticial Sequence

synthetic oligonucTeotide
44

agcgctictyg caagetgcgyg aagat

<210>
<21ll>
<212>
<Z13>

<220
<2 23>

<400>

45

25

DA

artiticial sequence

Synthetic oligonucleotide
45

acaccaagac ctacctggag tggcec

<210>
<211
<212>
<213>

<220
<223>

<400>

46

25

DNA

artificial Sequence

synthetic oligonucleotide
46

tggagtggcee catggacgag gotca

<210>
<211
<212>
<Z213>

<220>
«223>

47

25

DNA

artificial seguence

synthetic oligonucieotide

Fage 14
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25

25

25

25

25

Rificial Sequence <220> <223> synthetic



<400> 69 ttctgcttca gttgaggtga cacgt 25 <210> 70 <211> 25 <212> DNA <213> Artificial sequence
<220> <223> synthetic oligonucleotide <400> 70 ttcagttgag gtgacacgtc tcagc 25 <210> 71 <211> 25
<212> DNA <213> Artificial sequence <220> <223> Synthetic oligonucleotide <400> 71 gtgacacgtc
tcagccttag cOERYBE 3> 72 <211> 25 <212> DNA <213> Artificial SedUieiE? 2835122235
Synthetic oligonucleotide <400> 72 ggttgatgcc agacatcacc aggtt 25 <210> 73 <211> 25 <212> DNA
<213> Artificial Sequence <220> <223> %Xgéggmt!ic olig?rg&gcleotide <400> 73 atcaccaggt tgtagaagtt

rage 1

5

gacag 25 <210> 74 <211> 25 0.57
<400> 47
agctgegata aagtcctagy ttecc 25
<210> 48
<211> 25
<212> DNA
<213> Artificial sequence
<220> .
<223> Ssynthetic oligonucieotide
<400> 48
gaccagtetrt tgtctagttyg ggatc 25
<210> 49
<21i> 1702
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<222> (82)..(681)
«223> CDBY9 Coding Sequence
<400> 49
agactcaaca agagctccag caaagacttt cactgtagct tgactigacc tgagattaac 60
tagggaatct tgagaataaa gatgagctct gaaaattgtt togtagcaga gaacagetct 120
ttgeatccgg agagiggaca agaaaatgat gocaccagtc cccatttotc aacacgtcat 180
gaagggtcct tccaagttcc tgtcctgtgt gotgtaatga atgtggtctt catcaccatt 240
ttaatcatag ctctcatige cttatcagtg ggecaataca attgtccagg ccaatacaca 300
ttctcaatge catcagacag ccatgtittct tcatgetctg aggactgggt tggctaccag 360
aggaaatgct acthrtatttc tactgtgaag aggagotgga cttcagooca aaatgoertgt 420
tctgaacatg gtgetactct tgctgtcatt gattctgaaa aggacatgaa ctttctaaaa 480
cgatacgeay gtagagagga acactggygit ggactgaaaa aggaacctgg tcacccatgg 540
aagtggtcaa atggcaaaga atttaacaac tggticaacg ttacagggtc tgacaagigt 6500
grtttrctga aaaacacaga ggtcagcagc atggaatgtg agaagaattt atactggata 660
tgtaacaaac cttacaaata ataaggaaac atgttcactlt attgactatt atagaatgga 720
actcaaggaa atctgtgtca gtggatgetg ctctgtggtc cgaagitctic catagagact 780
ttgtygasaaa aaattttata grtotcttggg aattticitc caaacagaac tatggaaaaa 840
aaggaagaaa ttccaggaaa atctgcactyg tgggorttta ttgccatgag ctagaagcat 200
cacaggtiga ccaataacca tgcccaagaa tgagaagaat gactatgcaa cctttggatg 960
cactttatat tattttgaat ccagaaataa tgaaataact aggcgtggac ttactattta 1020
ttgctgaatg actaccaaca gtgagagccc ttcatgcatt tgcactactg gaaggagtta 1080
gatgttggta cltagatactg aatgtaaaca aaggaattat ggctggtaac ataggtittt 1140



<212> DNA <213> Artificial Sequence <220> <223> Synthetic oligonucleotide Page 20 WO
2006/127150 PCT/LIS2006/013159 ARGO035WO0O.5T25.txt <400> 74 caccaggttg tagaagttga caggc 25
<210> 75 <211> 25 <212> DNA <213> Atrtificial Sequence <220> <223> synthetic oligonucleotide
<400> 75 atgtaY g6 gcagtge ccage 25 <210> 76 <211> 25 <212> BNACEN Rifhcial
sequence <220> <223> synthetic oligonucleotide <400> 76 tgtaggggcc aagcagtgcc cagct 25 <210>
77 <211> 25 <212> DNA <213> Artificial Sequence <220> <223> Synthetic oligonucleotide <400>

77 gicapaaaa tacssiol A5HY 251 2Ry St Tt 10 2122 DNA st gaaac 1200

taagattigt aatatttcte tctttttaga gaaatttgec aatttacttt gttattttte 1260

cccaaaaaga
cttttcgatg
aagacataag
gcaatatgtg
aatactagtce
tcaatacttc
tcagtacaat

dddddazaaa

atgggatgat
gtacatattt
caaagactat
atgtggcaaa
ttataatagg
atttaaaata
tataagetgt

daddagadaa

cgtgtattta
ctttgeettt
gaggaatatt
tetetattag
Tttgtgactt
trttttatgto
ttitatatat

ad

ttttrttact
ataatctttt
tgcaagacat
gaaatattct
tcctaaatca
caataaaatg

gtgaaataaa

tcotcagetg
atacagtgtc
agaatagtgt
gtaatcttca
attctattac
tatttgtttg

agtagaataa

tagacaggtc
ttacagagaa
tggaaaatgt
gacctagaat
gtgcaatact
tattttgtgt

daCalCadddada

i320
1380
1440
1500
1560
1620
1680
1702

<210>
<211>
<212>
<213>

<220
<223>

50
25
DNA
Artificial sequence

synthetic oligonucleotide

<400> 50

tagtctaatt gaatccctta aactc 25

<210
<211
<212>
<213>

«<220>
<223

51

25

DNA

artificial sequence

synthetic oligonucleotide

<400> 51

atgogatgat cgtgtattta Trttt 25

<210
<211>
<212
<213>

52

25

DNA

artificial seguence

<220
<223> synthetic oligonucleotride

<400> 52

ttrtitactt cctcagetgt agaca 25

<210>
<211>
<212>
<213>

<220>
<223> Synthetic oltigonuclieotide

<400> 53
acttcctcag crtgtagacag gicct

53

25

DNA

Artificial Sequence

25
Page 16



<213> Homo sapiens <220> <221> misc_feature <222> (103)..(1110) <223> Gapdh Coding
sequence <400> 78 aaattgagcc cgcagcctcce cgcttcgete tetgetecte ctgttcgaca gtcagecgea 60 tettettttg
cgtcgeccagce cgagcecacat cgetcagaca ccatggggaa ggtgaaggtc 120 ggagtcaacg gatttggtcg tattgggegce
ctggtcacca gttt idatictggt 180 aaagtggata ttgttgccat caatgaccec ttcBftyAce 4 étatat ggtitacatg
240 ttccaatatg attccaccca tggcaaattc catggcaccg tcaaggctga gaacgggaag 300 cttgtcatca atggaaatcc
catcaccatc ttccaggagc gagatccctc caaaatcaag 360 tggggcgatg ctggcgctga gtacgtcgtg gagtccactg
gcgtcttcac caccatggag 420 Page 21 WO 28 -“ri‘é@/fg”g%é’ﬁt/uszooa/013159 ARGO035WO0.5T25.txt
aaggctgggg ctcatttgca ggggggagcc aaaagggtca tcatctctge cccctctget 480 gatgcecccca tgttcgtcat
gggtgtq%%%caﬁagaagt atgacaacag cctcaagatc 540 atcagcaatg cctcctgcac caccaactgc ttagcacccc
tggccaaggt.caiggatgac 600 aactttggta tcgtggaagg actcatgacc acagtccatg ccatcactgc cacccagaag 660
actgtgga@fpycctitidthe ahdmerbEecgtgatggee geggggctct ccagaacatc 720 atccctgect ctactggege
tgccaagggtgtgggcaagg tcatccctga gectgaacggg 780 aagctcactg gcatggcctt ccgtgtcccc actgccaacg
tgtcagtget yasetyhet i8401 igesytden) kaaacctge caaatatgat gacatcaaga aggtggtgaa gcaggegtcg 900
gagggcekRs tcgggggcat cctgggctac actgagcacc aggtggtctc ctctgacttc 960 aacagcgaca cccactccte
cacctttgacagetygggctg gratdgecataaacgaccac 1020 tttgtcaagc tcatttcctg gtatgacaacgaatttggct
acagcaacag ggtggtggac 1080 ctcatggccc acatggcctc caaggagtaa gacccctgga ccaccagccc cagcaagagce
1140 acdagadgiaa gagagagacc ctcactgctg gggagtccct gccacactca gtcccccacc 1200 acactgaatc
tcccctc§ gca%cca tgtagacccc ttgaagaggg gaggggccta 1260 gggagccgca ccttgtcatg taccatcaat
aaagtaeerbgtgeteaacciz3lfhguzdde> 79 <211> 25 <212> DNA <213> Artificial Sequence <220>

<220>
<223> synthetic oligonucieotide

<400> 55
tggtacatat ttctttgcct ttata 25

<210> 56
<211> 25
<212> DNA
<213> Arvificial sequence

<220
<223> synthetic oligonucleotide

<400> 56
tataatcttt tatacagtgt cttac 25

<210> 57

<211> 25

<212> DNA

<213> Artificial seguence

<220>
<223> synthetic oligonucleotide

<400> 57
gtgatgtgge aaatctctat tagga 25

<210> 58

<211> 25

<212> DNA

<213 Artificial sequence

<220>
<223> synthetic oligonucieotide

<400> 58
atattckgta atcttcagac ctaga 25

<210> 59

<211> 25

<212> DNA

<213> aArtificial sequence

Page 17



<223> synthetic oligonucleotide <400> 79 cctctgactt caacagcgac accca 25 <210> 80 <211> 25
<212> DNA <213> Atrtificial Sequence <220> <223> synthetic oligonucleotide <400> 80 gggctggcat
tgccctcaac gacca 25 <210> 81 <211> 25 <212> DNA <213> Artificial sequence <220> <223>
synthetic oligBURIOIE<400> 81 ccctcaacga ccactttgtc aaget 25 Page 22X KR¥¥I61827150
PCT/US2006/013159 ARGO35WO.ST25.tXt <210> 82 <211> 25 <212> DNA <213> Artificial
sequence <220> <223> synthetic oligonucle %ge <400> 82 accactttgt caagctcatt tcctg 25 <210> 83
<211> 253 212> DNA <213> Atrtificial seqlﬁlgﬁ WQ-5363-£553> synthetic oligonucleotide

<223> sSynthetic oligonucleotide

<400> 59

aggtrtgtga ctitcctaaa tcaat 25

<210>
<211>
<212>
<213>

<220>
<223> synthetic oligonucieotide

<400> 60
tacgtgcaat acttcaatac fttcat

60

25

DNA

Artificial sequence

25

<210>
<211>
<217>
<213>

61

523

DNA )
Homo sapiens

<220>
<221>
<222>

misc_feature
(99)..(284)
<223> CDW52 Coding Seguence

<400> 6l

ctcotggtte
aaagetgeta
tactcaccat
acaccageca
tettegtgge
cttageccty
trtgggagyg
gggcaacagc
Ccaataaagtt
<210>
<211
<212>
<213>

<220>
<223>

<400>

62
25
DNA

62

aaaagcagct
ccaagacagc
cagectectg
aaccageage
caatgccata
tgcecectga
gttgatgeca
caaaataggg

accettgtac

aaaccaaaag
cacgaagatc
gttatggtac
cccteageat
atccacctcet
aacagctgee
gacatcacca
gggtaatgat

ttgcaaasaa

Artificial Sequence

synthetic oligonucleotide

taatcggctc actataggaa ttige

<210>
<211l>
<212
<213>

63
25
oNA

Artificial Seguence

aagcctccag
ctaccaaaat
agatacaaac
ccagcaacat
tctgcticag
accatcacte
ggttgtagaa
gtaggggcca

dddddddadd

acagccctga
gaagecgette
tggactctca
aagcggagoc
ttgaggtgac
gcaagagaat
gttgacagge
agcagtgeec

adaa

Page 18

gatcacctaa
ctecttectee
ggacaaaacy
attrtccrtt
acgtctcage
cccetocate
agtgccatgg
agctgggggt

60
120
180
240
300
360
420
480
523

25



<400> 83 ttgtcaagct catttcctgg taiga 25 <210> 84 <211> 25 <212> DNA <213> Artificial Sequence
<220> <223> synthetic oligonucleotide <400> 84 tcatttcctg gtatgacaac gaatt 25 <210> 85 <211> 25
<212> DNA <213> Artificial Sequence <220> <223> synthetic oligonucleotide <400> 85 acaacgaatt
tggctacagc a9 225%0> 86 <211> 25 <212> DNA <213> Avrtificial SEGUENtE YWY <223
synthetic oligonucleotide <400> 86 gggtggtgga cctcatggcc cacat 25 <210> 87 <211> 25 <212> DNA
<213> Artificial Sequence <220> <223> %XEH%%B qgjrggr.lggjceotide Page 23 WO 2006/127150

>

PCT/US2@061013159 ARGO035WO.ST25.txt <400
<223> synthetic oligonucieotide

<400> 63
aagcagctaa accaaaagaa gectc 25

<210> G4

<211> 25

<212> DNA

<213> Artificial sequence

<220> .
<223> Synthetic oligonucieotide

<400> b4
cagatacaaa ctggactcic aggac 25

<210> 65

<211> 25

<21Z2> DBNA

<213> Artificial Sequence

<220>
<223> synthetic oligonucieotide

<408> &5
caaactggac tetcaggaca aaacg 25

<210> 66

<21l»> 25

<212> DNA

<213> Artificial seguence

<220>
<223> synthetic oligonucieotide

<400> 066
tcaggacaaa acgacaccag ccada 25

<210> 67

<21ll> 25

<212> DNA

<213> Artificial Sequence

<22(>
<223> synthetic oligonucleotide

<400> 67
ttccrtroet tegtggecaa tgeca 25

<210= 68

<211> 25

<212> DNA

<213> Artificial Ssequence

<2 20>
<223> Ssynthetic oTigonucleotide

<400> 68
tLottegtgy ccaatgecat aatcc 25

Page 19



tcatggccca catggcctcc aagga 25 <210> 88 <211> 25 <212> DNA <213> Atrtificial Sequence <22520>
<223> Synthetic oligonucleotide <400> 88 acatggcctc caaggggtqa gaccc 25 <210> 89 <211>

<212> DNA <213> Artificial Sequence <220> <223> Synthetic oll'g'onucleotldeT <A{,;(‘)20> 85)99 aggagtaaga
ccectggace YIS 22590> 90 <211> 25 <212> DNA <213> Artificial S&qUéhee ¥ <223;12>
synthetic oligonucleotide <400> 90 gccccagcaa gagcacaaga ggaag _25 <210>91<211>25 <

DNA <213> Artificial sequence <220> <22g3=Sypthetic oligonucleotide <400> 91 gagagagacc
cteactqtigBoofd 25 <210> 92 <211> 25 <212> DNA

<212> DNA
<213> Artificial sequence

<220>
<223> synthetic oligonucieotide

<400> 69
ttctgcttea gttgaggtga cacgt 25

<210> 70

<211> 25

<21Z2> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonuclieotide

<400= 70
ttcagttgag gtgacacgtc tcage 25

<210> 71

<21i> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> Ssynthetic oligonucleotide

<400> 71
gtgacacgtc tcagccttag ccctg 25

<210> 72

<211> 25

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucieotide

<400> 72
ggttgatgcc agacatcacc aggtt 25

<210 73

<211> 25

<212> DNA

<213> Artificial sequence

<220>
<223> synthetic oligonucleotide

<400> 73
atcaccaggt tgtagaagtt gacag 25

<210> 74

<211= 2%

<212> DNA

<213> Artificial sequence

<220>
<223> synthetic oligonucleotide
Page 20



<213> Artificial Sequence <220> <223> Synthetic oligonucleotide <400> 92 cctcactgct ggggagtccc
tgcca 25 <210> 93 <211> 25 Page 24 WO 2006/127150 PCT/US2006/013159 <212> DNA
ARGO035WO0.5T25.txt <213> Artificial Sequence <220> <223> Synthetic oligonucleotide <400> 93
cctectcaca gt Edate 25 <210> 94 <211> 25 <212> DNA <213> Atifidist8efiite <220>
<223> synthetic oligonucleotide <400> 94 agttgccatg tagacccctt gaaga 25 <210> 95 <211> 25

<400> 74

caccaggrtg tagaagttga caggc

<210
<211
<212>
<213>

<220>
<223>

<400

75
25
DNA

75

Artificial Seguence

synthetic oltigonucieotide

atgtaggggc caagcagtgc ccagc

<210
<211>
<212>
<213>

<220
<223>

76
25
DNA

<400> 76

artificial Seguence

synthetic oligonuciectide

tgtaggggec aagcagtgoc caget

<210>
<211>
<212>
<213>

<220
<223>

<400>

77
25
DNA

77

Artificial seqguence

synthetic oligonucieotide

gtcaataaag ttacccttgt acttg

<210>
<211>
<212>
<213>

78

DNA

<220>
<221>
<222>
<223>

<400> 78
aaattgagec

TCLTCTELtg
ggagtcaacg
aaagtggata
ttecaatatg
cttgtcatca

tgggocgaty

1310

Homo sapiens

misc_feature
(103)..01110)
Gapdh Coding Seguence

cgcagectec
cgtegecage
gatttggtcg
ttgttgecat
attccaccca
atggaaatcc

ctggcgetga

cgcttegete
cgageeacat
tatrtgggege
caatgaccce
tggcaaattc
catcaccatce

gtacgtcgtg

tctgetecte
cgctcagaca
ctggtcacca
ttcattgacc
catggcaccg
ttccaggage

gagiccactg

PNA

ctgttcgaca
ccatgaggaa
gggctgettt
tcaactacat
tcaaggciga
gagatcectce

gcgtettcac

Page 21

<$18> Artificial sequence

gtcagccgea
gotgaagyic
taactctggt
ggtttacatg
gaacgggaag
taaaatcaag

caccatggag

<212> DNA <213> Artificial Sequence <220> <223> Sg/nthetic oligonucleotide <400> 95 catgtagacc
ccttgaagag gggag 25 <210> 96 <211> 25"REHFHUO

25

25

25

25

60
120
180
240
300
360
420



<220> <223> Synthetic oligonucleotide <400> 96 tagggagccg caccttgtca tgtac 25 <210> 97 <211> 25
<212> DNA <213> Atrtificial sequence <220> <223> synthetic oligonucleotide <400> 97 gccgcacctt
gtcatgtacc atcaa 25 <210> 98 <211> 25 <212> DNA <213> Artificial Sequence <220> <223>
synthetic olig8RARIEGHHE® <400> 98 Page 25 WO 2006/127150 PCT/usz%%’?%ﬁ@i% 3159
ARGO035W0.ST25.txt tgtcatgtac catcaataaa gtacc 25 <210> 99 <211> 1793 <212> DNA <213> Homo
sapiens <220> <221> misc_feature <22% 6(3343).451521%) <2g3> B-actin coding sequence <400> 99

CgcgCcmt@cmgg@gagﬁa@ﬁ@agcgmggﬁﬁmmh@@@f@Q%&eaga@@cgzﬁ&g@gcca@%c accatggatg

Page 22

atgataté:%gg&gc%t %g&é&aa%ag gt% tcaca%q%g 120 tgca %gé:ézc ctt cg %cgac gc ccececcgggcec
gtcttccCcet Cccatcgtggg gcg ¢ cacca g tggtg% ggg C tgg %aaggat CCt atgtgggcga 240
amtcagcaatg cctectgeac caccaactgc ttagcacccc tggccaadggt catccatgac 600
aactitggta tcgtggaagy actcatgacc acagtccatg ccatcactge cacccagaad 660
actgtggaty goccchbooyy gaaactgtgg cotgatgyce gcoggyctct ccagaacatc 720
atccergect ctactggege tgecaagolt gtgggcaagg tcatccctga gobgaacgog 780
aagctcacig geatggectt cegtgtccce actgecaacy tgicagtggt ggacctgace 840
tgecgtotag amaaacctge caaatatgat gacatcaaga aggtggtgaa geaggegtcg 800
gaggdcccce tcaagggeat cotggoctac actgagcace aggtggtotce cictgactte 960
aacagcgaca cccactectc cacctttgac getggagetyg gecattgocct caacgaccac 1020
titgtcaaygc tcatttcctg gtatgacaac gaatttgget acagcaacag ggtdgtggac 1080
cteatggeoe acatggocte caaggagtaa gacccctgga ccaccagcecc cagcaagage 1140
acaagaggaa gagagagacc ctcactgctyg gggagtccct gecacactca gtcccccace 1200
acactgaatc tecectocte acagtigeoca tgtagaccec ttgaagaggg gaggggecta 1260
gggagccgea coitgtcatg taccatcaat aaagtaccct gtgotcaace 1310
<210> 79
<21is 25
<212> DNA
<213> Artificial Seguence
<220>
<223> Synthetic oligonucieotide
<400> 78
CCIctgactt caacagcgac accca 25
<210> 80
<211> 25
<212> DNA
<213> Artificial Seguence
<220>
<223> synthetic oligonucieotide
<400> 80
gggctggecat tgocotcaac gacca 25
<210> 81
<211> 25
<212> DNA
<213> Artificial sequence
<220>
<223> Synthetic oligonucieotide
<400> 81
ccctcaacga ccactitgte aaget 25



cgaggcccag agcaagagag gcatcctcac cctgaagtac cccatcgagc acggcatcgt 300 caccaactgg gacgacatgg
agaaaatctg gcaccacacc ttctacaatg agctgegtgt 360 ggctcccgag gagcacccecg tgetgctgac cgaggcecccc
ctgaacccca aggccaaccg 420 cgagaagatg acccagatca tgtttgagac cttcaacacc ccagccatgt acgttgctat 480
ccaggctgtg ctRiEEUYt Hedkctctgg cegtaccact ggeatcgtga tggactcegg 540 tﬁ%@&égﬁfé" dacactg
tgcccatcta cgaggggtat gccctccccc atgccatcct 600 gcgtctggac ctggctggec gggacctgac tgactacctc
atgaagatcc tcaccgagcg 660 cggctacagc ttcaccaccascggcc agcg ggaaatcgtg cgtgacatta aggagaagct
720 gtggigcgte-gccctggact tcgagcaaga gﬁt@(ﬁ)éégeg {;r gcttcca gcetectecct 780 ggagaagagc tacgagctgce
ctgacgerre-ggteatcacc attggcaatg agcggttccg 840 ctgccctgag geactcttce agcecttectt cctgggcatg
gagtccgtggc@%g% a9,og em%cttc aactccatca tgaagtgtga cgtggacatc cgcaaagacc tgtacgccaa 960
cacagtgctg tctggcggca ccaccatgta ccctggcatt gccgacagga tgcagaagga 1020 gatcactgcec ctggcaccca
gcaca@‘.%@> gagcﬂa %L]c atréqctg%%]cetgg%cegcaa 1080 gtactccgtg tggatcggcg gctccatect ggectcgcetg
tccaccttcc agcaﬁa‘ig g 18 ggatcagcaag caggagtatg acgagtccgg cccctccatc gtccaccgca aatgcttcta
1200 %@Ea&ét acttagtt cgttacaccc tttcttgaca aaacctaact tgcgcagaaa 1260 ac%gatgag
attggcg% fﬁggﬁggf?ﬁﬁftgct? tg%t‘fﬁé? tttteetttt 1320 tttttggcett gactcaggat ttaaaaactg gaacggtgaa
ggtgacagca gtcggttgga 1380 gcgagcatcc cccaaagttc acaatgtggc cgaggacttt gattgcacat tgttgttttt 1440
ttaatag ccdaatat gagatgcatt gttacaggaa gtcccttgcc atcctaaaag 1500 ccaccccact tctctctaag
gagaat: cagiectctc ccaagtccac acaggggagg 1560 Page 26 WO 2006/127150

PCT/U 6/015 55 falfflistt Getttegtgt aaattatgta a gcaa att 2titttaatct tegecttaat 1620 acttttttat
tttgttttak ptgaatgat gagecttcgt geececcecctt ceeccttttt 1680 gtcccccaac ttgagatgta tgaaggcttt tggtctcect
gggagtghtggd tE PTAEPUGJEREER tgtacactga cttgagacca gttgaataaa agtgcacacc tta 1793
<210> 10fh<2k%> 25 <212> DNA <213> Artificial sequence <220> <223> synthetic oligonucleotide
<400> 10U teRgek faa Hectascttg icag 25 2>

<210> 84

<211i> 25

<212> DNA

<213> Artificial Seguence

<220> .
<223> synthetic oTigonucleotide

<400> 84
teatttocty gtatoacaac gaatt 25

<210> 85

<211> 25

<212> DNA .

<213> Artificial Sequence

<220> )
<223> sSynthetic oligonucieotide

<400> 85
acaacgaatt tggctacage aacag 25

<210> 86

<21i> 25

<212> DNA i

<213> Artificial Sequence

<220> . )
<223> synthetic oligonucieotide

<400> 86
gggiggtgga cctcatggec cacat 25

<210> 87

<211> 25

<212> DNA

<213> argificial Seguence

<220> .
<223> synthetic oligonucleotide

Page 23



<210> 101 <211> 25 <212> DNA <213> Artificial sequence <220> <223> Synthetic oligonucleotide
<400> 101 atgagattgg catggcttta tttgt 25 <210> 102 <211> 25 <212> DNA <213> Atrtificial sequence
<220> <223> Synthetic oligonucleotide <400> 102 gcagtcggtt ggagcgagca tcccc 25 <210> 103
<211> 25 <MMOOMNATLBH13> Artificial sequence <220> <223> synthetic SHYERHEEEHdE <400> 103
ccaaagttca caatgtggcc gagga 25 <210> 104 <211> 25 <212> DNA <213> Atrtificial Sequence <220>

<223> Synthetic oligonucleotide <400> 1f4:aggitcacaa tgtggccgag gactt 25 Page 27 WO

2006/13%%?0 Ing/USZOO6/Ol3159 ARGO035W0.ST25.txt

tcatggccca catggectee aagga

<210>
<211
<212>
<213>»

<220>
<223

<400>

88

25

BNA

artificial seguence

Synthetic oligonucleotide
&8

acatggcctc caaggagtaa gacce

<210>
<211
<212>
<213>

<220>
<223>

<400

89

25

DNA

Artificial sequence

synthetic oligonucleotide
89

aggagtaaga cccctggace accag

<210
<211>
<212>
<213>

<220
<223>

<400>

90

25

DNA

artificial Segquence

synthetic oligonuciesctide
20

gccccagcaa gagcacaaga ggaag

<2310
<Z211>
<212>
<213>

<220
<223>

<400>

g1

25

DNA

Artificial sequence

Synthetic oligonucieotide
91

gagagagacc ctcactgcry gggag

<210>
<211>
<212>
<213>

<220
<Z223>

<400>

92

25

DNA

Artificial Sequence

Synthetic oligonuctieotide
g2

ccteactyct ggggagtece tgcca

<210
<211>

93
25
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25

25

25

25

25

25



<210> 105 <211> 25 <212> DNA <213> Artificial sequence <220> <223> Synthetic oligonucleotide
<400> 105 atgtggccga ggactttgat tgcac 25 <210> 106 <211> 25 <212> DNA <213> Artificial
Sequence <220> <223> Synthetic oligonucleotide <400> 106 ccgaggactté%at%%caca ttgtt 25 <210>
107 <211> 25 ACBPOLPREA <213> Artificial Sequence <220> <223> SynthEtid ofiféfitiEotide <400>
107 tttaatagtc attccaaata tgaga 25 <210> 108 <211> 25 <212> DNA <213> Artificial Sequence
<220> <223> synthetic oligonucleotide <‘LQ963§Q§_§-9§‘§?§§93 aatatgagat gcatt 25 <210> 109 <211>

25 <2¥22PNANG213> Artificial Sequence
<213> Artificial sequence

<220>
<223> Synthetic oligonucieotide

<400= 93
cctcctcaca grtgecatgt agacc 25

<210> 84

<211> 25

<212> DNA

<213> Artificial sequance

<220>
<223> synthetic oligonucieaotide

<400> 94
agttgccatg tagacccctt gaaga 25

<210> 95

<211l> 25

<212> DNA

<213> Artificial sequence

<220>
<Z223> Synthetic oligonucieotide

<400> 95
catgtagacc ccttgaagag gggaqg 25

<210> 9¢

<211 25

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucieotide

<400> 96
tagggagecg caccttgica tgtac 25

<210> 97

<211> 25

<212> DNA

<213> Artificial Seguence

<220>
<223> Synthetic oligonucieotide

<400> 97
gccgcacott gtcatgtace atcaa 25

<210> 98

<211> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic oligonucleoctide

<400> 98
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<220> <223> Synthetic oligonucleotide <400> 109 tgttacagga agtcccttgc catcc 25 <210> 110 <211>
25 <212> DNA <213> Artificial Sequence Page 28 WO 2006/127150 PCT/US2006/013159

ARGO035WD.ST25.txt <220> <223> synthetic oligonucleotide <400> 110 tac
25 <210> 1 MODYLBE0 <2125 DNA <213> Avrtificial Sequence <220> $573

aggaaagt CC_Ctth(:at Cctaa
YRS

oligonucleotide <400> 111 tcccttgcca tcctaaaage cacce 25 <210> 112 <211> 25 <212> DNA <213>

Artificial sequence <220> <223> synthetig ol]
<210> ddiZa@tde 26t=2t22aDiNAC€213> Artificial S

<210>
<211>

99
1793

<212>
<Z213>

DNA

<220
<221
<222>
<2Z23>»

<400> 99
cgcgteogec

ccgecagetc
gtgcaaggee
gcgecccagg
cgaggeccag
caccaactgg
gactceegag
cgagaagatg
ccaggcrgta
tgacggggtc
gegtctggac
cggetacage
gtgctacgtce
ggagaagagce
cigcectgag
aactaccttce
cacagtgctg
gatcactgee
gtactcegtg
gatcagcaag
ggcggactat
acaagatgag
tttttggert
gcgageatcec
ttaatagtca

ccaceceact

Homo sapiens

misc_feature
(74)..(1201)
B~actin Coding

ccgegageac
accatggatg
ggcttcgcyy
caccagggey
agcaagagag
gacgacatgg
gagcaccccy
acccagatca
cratccetgt
acccacactg
ctggctggec
ttcaccacca
gccctggact
tacgagctge
gecactcttee
aactccatca
tctggeggea
ctggcaccca
tggatcggcg
caggagtaty
gacttagttg
attggcatgg
gactcaggat
cccaaagttc
ttccaaatat

tctctctaag

Sequence

agagcctege
atgatatcge
gcgacgatge
tgatgatggy
gcatecctcac
agaaaatotg
tgotgetgac
tgtttgagac
acgcetetyg
tgeeccatcta
gggacctgac
cggeogageg
tCgageaaga
ctgacggeea
agocertectt
tgaagtgtga
ccaccatgta
gcacaatgaa
gctcecatcct
acgagtccgg
cgttacacce
ctttatttgt
ttaaaaacty
acaatgtggc
gagatgcatt

gagaatggcec

ctitgcecgat
cgcgctegte
cceeegggec
catgggtcag
cctgaagtac
graccacacc
cgaggeeeec
cttcaacace
ccgtaccact
cgaggggtat
tgactaccte
ggaaatcgty
gatggccacg
ggtecatcace
cctgggcatg
cgtggacatc
ccctggeatt
gatcaagatc
ggcctegety
ccoctecate
tttcttgaca
Trtttttgtt
gaacggtgaa
cgaggacttt
gttacaggaa

cagtcctote

ccgeegeecg
gtcgacaacy
gtcttecect
aaggattcct
cccatcgage
Ttctacaatg
ctgaacccca
ccageeatgt
ggcategtga
gcecteeece
atgaagatcc
cgigacatta
gctgeticea
attggcaaty
gagtcctgty
cgcaaagace
gcegacagga
attgctecte
tecaccttcece
gtccaccgea
asacctaact
ttgttrtggt
ggtgacagca
gattgcacat
gteccttgec

ccaagtecac

Page 26

tccacacceg
geteeggeat
ccatcgigyy
atgtgggcga
acggcatcgt
agcroegtyt
aggccaaccg
acgttgctat
tyggactecgg
atgccatcet
tcaccgageg
aggagaagct
gctcctoeet
agcggttecy
gcatccacga
tgtacgecaa
tgcagaagga
ctgagcgeaa
agcagatgtg
aatgcttcta
tgcgcagaaa
TLTEtEtitt
gtcggttgga
tgttgttttt

atcctaaaag

acaggggagg

C?ﬁ@@%x§400> 112 cttctctcta aggagaatgg cccag 25
equence <220>

25

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1620
1080
1140
1200
1260
1320
1380
1440
1500
1560



<223> synthetic oligonucleotide <400> 113 gaggtgatag cattgctttc gtgta 25 _<210> 114 <211> 25
<212> DNA <213> Artificial Sequence <220> <223> Synthetic olllg.o.nucleotlde <400> 114 tattttgaat
gatgagcctt cgtgc 25 <210> 115 <211> 25 <212> DNA <213> Artificial Se%%e/%:%(géz%?/% <223>
synthetic ol %L?@ﬂ?é‘t%&@“<400> 115 tttgaatgat gagccttcgt gcecec 25 Pagé) 27150
PCT/US2006/013159 ARGO3SWO0.ST25.txt <210> 116 <211> 25 <212> DNA <213> Artificial

ic oli j tgg 25 <210>
sequence <220> <223> synthetic oligonugiggticie, $499>.116 gtatgaaggc tittggtcte cc _
11(; <JPRLABsakd 196 PREL oD 23stATHEtIRSacAence FARRE22 3ecGyithetic oligonucleotide

acttttttat trtgttttat tttgaatgat gagccttogt goccccectt cocecoottttt 1680
gtcccccaac ttgagatgta tgaaggcttt tggtctcect gggagtgggt ggaggcagece 1740
agggcettace tgtacactga cttgagacca gttgaataaa agtgcacacc tta 1793

<210>= 100

<211l> 25

<212> DNA

<213> Artificial sequence

<220>
<223> synthetic oligonucieotide

<400> 100
tcttgacaaa acctaacttg cgcag 25

<210> 101

<2il> 25

<Z212> DNA

<213> Artificial sequence

«<220>
<223> Synthetic oligonucleotide

<400> 101
atgagattgg catggciita tttgt 25

<Z210> 102

<211> 25

<212> DNA

<213> Artificial Seguence

<220>
<223> synthetic oTigonucleotide

<400> 102
gcagtcgygtt ggagcgagca tccce 25

<210> 103

<211> 25

<212> DNA

<213> Artificial sequence

<220>
<223> Ssynthetic oligonucieotide

<400> 103
ccaaagttca caatgtggcc gagga 25

<210= 104

<2li> 25

<Z212> DNA

<213> Arrificial sequence

<220> .
<223> Synthetic oligonucleotide

<400= 104
aagticacaa tgtggccgag gactt 25
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<400> 117 ggtggaggca gccagggctt acctg 25 <210> 118 <211> 25 <212> DNA <213> Atrtificial
Sequence <220> <223> synthetic oligonucleotide <400> 118 cagggcttac ctgtacactg acttg 25 <210>
119 <211> 25 <212> DNA <213> Artificial Sequence <220> <223> Synthetic oligonucleotide <400>
119 ttacctgta GAYaétda’yacca 25 <210> 120 <211> 1816 <212> DNA ‘%%“i@%%%’sfapiens <220>
<221> misc_feature <222> (40)..(825) <223> CD40L coding Sequence <400> 120 cttctctgcc

agaagatacc atttcaactt taacacagca tgatcgaaamatasaaesaa 60 acttctccce gatctgegge cactggactg
cccatcagca tgaaaatttt tatgtattta 120 cttactgttt ttcttatcac ccagatgatt gggtcageac tttttgetgt gtatcttcat 180

agaaggiyy-aca@pataga agatgaaagg aatcttcatg aagattttgt attcatgaaa 240 Page 30 WO 2006/127150
PCT/ 96/§ 159 ARGO035WO0O.ST25.1xt acgatacaga gatgcaacac aggagaaaga tccttatcct tactgaactg

tgaggagatt-300-apprdesagidigaagactt tgtgaaggat ataatgttaa acaaagagga gacgaagaaa 360

<220>
<223> synthetic oligonucleotide

<400> 105
atgtggeega ggactttgat tgeac 23

<210> 108

<211> 25

<212> DNA

<213> Artificial sequence

<220
<223> Synthetic oligonucleotide

<400> 106
ccgaggactt tgattgcaca trgrt 25

<210> 107

<Z211= 25

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 107
tttaatagtc attccaaata tgaga 25

<210> 108

<211> 25

<212> DNA

<213> Artificial sequence

<220>
<223> synthetic oligonucieotide

<400> 108
agtcattcca aatatgagat geatt 25

<210> 109

<211> 25

<212> DNA

<213> aArtificial sequence

<220
<223> synthetic oligonucleotide

<400> 109
tgttacagga agtccectige catce 25

<210> 110

<211= 25

<212> DNA

<213> Artificial sequence
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gaaaacagct ttgaaatgca aaaaggtgat cagaatcctc aaattgcggc acatgtcata 420 agtgaggcca gcagtaaaac
aacatctgtg ttacagtggg ctgaaaaagg atactacacc 480 atgagcaaca acttggtaac cctggaaaat gggaaacagc
tgaccgttaa a caa 951 540 ctctattata tctatgccca agtcaccttc tgttccaatc g T/gcttc bgagtcaagct 600
ccatttatag cc &3 aagtcc cccggtagat tcgagagaat cttactcaga 660 gc gcaaa a cccacagttc
cgccaaacct tgcgggcaac aatccattca cttgggagga 720 gtatttgaat tgcaaccagg tgcttcggtg tttgtcaatg
tgactgatcc aagccaagtg 780 agccatggca gigastieacgigcitiggc ttactcaaac tctgaacagt gtcaccttge 840
aggctgtggt ggagcetgacg ctgggagtct tcataataca gcacagcggt taagcccacc 900 ccctgttaac tgcctattta
taacctlady afotteehs Fg@fb%&i&’t% fR4it4%ac 960 actccaagge atgtagaact gtaataagtg aattacaggt
cacatgagac cagpacgggc 1020 cctgctccat aagagcttat atatctgaag cagcaacccc actga cag acatccagag
1080 tagrasRagh S68HRcaa5(-EEAfatgca caggttgaat tctgagtaaa cagcagataa 1140 égztgccaagt tcagttttgt
ttctttgcgt gecagtgtctt tccatggata atgcatttga 1200 tttatcagtg aagatgcaga agggaaatgg ggagcctcag
ctcacaficBegttadiggttg 1260 actctgggtt cctatggcct tgttggaggg ggccaggctc tagaacgtct aacacagtgg 1320
agaa a BECCCCCCe ceceeeccgcec accctetcgg acagttatte attetetttc 1380 aatctctcte tetccatcte
tctetttedgstetctotetd tcaatcietwitecaatc 1440 tctetttctc aatctctctg tttcectttg tcagtctctt cecctceecca
gtctetgls 1500 tcaatccccec tttctaacac acacacacac acacacacac acacacacac acacacacac 1560
acacaem®c asacaeatacdgegteatge tiftgctagt cagttctctt ctttccacce 1620 tgtccctatc tctaccacta
tagatgggdg tgaggagtag ggagtgcage cctgagectg 1680 cccactecte attacgaaat gactgtattt aaaggaaatc
tattgtadet acajgeagicct Zdéhdecadtgitt ccagagtgaa cttgtaatta tcttgttatt tattttttga ataatadraga 1800
cctcttaaca ttaaaa 1816 <210> 121 <211> 261 <212> PRT <213> Homo sapiens <400> 121 Met 21e
Glu TheTgy AsmeGIn Thr Ser Pro Arg Ser Ala Ala Thr Gly 15 10 15 Page 31 WO 2006/127150
PCT/&%@OGRﬁlmsg ARGO035WO0.ST25,txt LeU Pro lle Ser Met Lys lle Phe Met Tyr LeU LeU Thr Val
Phe L@E&3> Artificial sequence

<220> . _
<223> synthetic oligonucleotide

<400> 112
cttctotcta aggagaatgg cccag 25

<210> 113

<211> 25

<212> DNA )

<213> aArtificial sequence

<220> _ _
<223> synthetic oligonucieotide

<A00> 113
gaggtgatag cattgetttc gigta 25

<210 114

<Z211> 25

<212> DNA _

<213> Artificial sequence

<220> , ) .
<223> Synthetic oligonucleotide

<400> 114
tattttgaat gatgagcctt cgtoc 25

<210 115

<211> 25

<212»> DNA

<213> Artificial Seguence

<220> . .
<223> synthetic oligonucteotide

<400> 115
titgaatgat gagccttegt gocce 25

pPage 29



20 25 30 lle Thr Gin Met lle Gly Ser Ala Leu Phe Ala Val Tyr Leu His Arg 35 40 45 Arg Leu Asp LyS
lle Glu Asp Glu Arg Asn Leu His Giu Asp Phe Val 50 55 60 Phe Met Lys Thr lle Gin Arg Cys Asn Thr
Gly Glu Arg Ser Leu Ser 65 70 75 80 Leu Leu Asn Cys Glu Giu lle Lys Ser Gin Phe Glu Gly Phe Val
Lys 85 90 95VRIBYdHA&l Lou Asn Lys Glu Glu Thr Lys Lys Glu Asn Ser BR&/BIP"$88*135 110 Met

Gin Lys Gly Asp Gin Asn Pro Gin lle Ala Ala His Val lle Ser 115 120 125 Glu Ala ser ser Lys Thr Thr

Ser Val Leu Gin Trp Ala Glu Lys Gly 130&553%9 s )érST,é/{tThr Met Ser Asn Asn Leu Val Thr Lou Glu
Asn Glyibys Gis 145 150 155 160 Leu Thr Va‘ Lys Arg Gin Gly Leu Tyr Tyr lle Tyr Ala Gin Val Thr

165 12’%)1%%5 ZIgRe Cys Ser Asn Arg Glu Ala Ser Ser Gin Ala Pro Phe lle Ala Ser 180 185 190 Leu Cys
Leu Lys:Ser ﬁp@ﬁlﬁtm Phai&akeArg lle Leu Leu Arg Ala 195 200 205 Ala Asn Thr His Ser Ser Ala
Lys Pr% s Gly Gin Gin Ser lle His 210 215 220 Leu Gly Gly Val Phe Glu Leu Gin Pro Gly Ala Ser

2

Val Pli al AShtRea 230 ZamgdQoValelhr Asp Pro Ser Gin Val Ser His Gly Thr Gly Phe Thr Ser Phe

245 250 255 Géy Leu Leu LyS Leu 260 Page 32
<400> 11

gtatgaaggce ttttggtctc cctgg 25

<210- 117

<21i> 25

<Z212> DNA

<213> Artificial sequence

<220> ) . i
<223> Synthetic oligonucteotide

<400> 117
ggtggaggea gecagggett acctyg 25

<210> 118

<211> 25

<212> DNA

<213> Artificial sequence

<220> .
<223> synthetic oligonucleotide

<400> 118
cagggcettac ctgtacactyg acttg 25

<210> 118

<21i> 25

<212> DNA

<213> Artificial seguence

<220> .
<223> synthetic oligonucleotide

<400> 118
tiacctgtac actgacttga gacca 25

<210> 120
<211> 1816
<212> DNA
<213> Homo sapiens

<220

<221> misc_feature

<222> (40)..(825)

<223> CD40L Coding Sequence

<400> 120
cttcictgoe agaagatacce atttcaactt taacacagca tgatcgaaac atacaaccaa 50

acttctcece gatetgogge cactegactg cccatcagca tgaaaatitt tatgratita 120
cttactyttt ttohtatcac ccagatgatt gggtcageac titttgotgt gtatcettcat 180

agaagoitgg acaagataga agatgaaagg aatcttcatg aagatttigt attcatgaaa 240
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acgatacaga gatgcaacac aggagaaaga tccrtatcct tactgaacty tgaggagatt 300
aaaagccagt ttgaaggctt tgtgaaggat ataatgttaa acaaagagga gacgaagaaa 360
gaaaacagct ttgaaatgca aaaaggtgat cagaatccic aaattgegge acatgtcata 420
agtgaggcca gcagtaaaac aacatctgrtg ttacagtggg ctgaaaaagg atactacacc 480
atgagcaaca acttggtaac cctggaaaat gggaaacagc tgaccgttaa aagacaagga 540
ctctattata tctatgecca agtcaccrtco tgticcaatc gggaagcetic gagrcaaget 600
ccatttatag ccagcetctg ¢ctaaagtcc cccggtagat tcgagagaat cttactcaga 660
gctgcaaata CCCAcagric cygccaaacct tgcgggcaac aatccattca cttgggagga 720
gtattigaat tgcaaccagyg tgcttcggtg tttgtcaatg tgactgatcc aagccaagig 780
agccatggea ctggeottcac gicctttgge ttactcaaac tctgaacagt gtcacctige 840
aggctgtogt ggagetgacyg ctgggagtet tcataataca gcacageggt taagoccacc 800
cectgttaac tgecctattta taaccctagg atcctcctita tggagaacta Thtattatac 960
actccaagge atgtagaact gtaataagty aattacaggt cacargaaac <caaaacgggc 1020
cctgctcecat aagagettat atatctgaag Cagcaaccce actgatgcag acatccagag 1080
agtcctatga aaagacaagy ccattatgca caggttgaat tctgagtaaa cagcagataa 1140
cttgccaagt tcagttttgt ttctttgegt geagtgtctt tecatggata atgcatitga 1200
tttatcagty aagatgcaga agggaaatgg ggagectcag crtcacattca griatggtrtg 1260
actctgggtt cctatggect tgttggaggg ggocagygctc tagaacgtct aacacagtgg 1320
Agaaccgaaa CCCCCCCCCe CCoocecgee accctetegy acagttattc attetertre 1380
aatctetote totccatcte totcrttcag tetctctctc tcaacctett tottccaate - 1440
tctotttote aatotorctg titceotttg tcagtetett coctoccoca grotorcttc 1500
fcaatcocoe tttctaacaC acacacacac acacacacac acacacacac acacacacac 1560
acacacacal acacacacac agagtcagge cgttgctagt cagitctctt ctttccacce 1620
tgtcoctatc tctaccacta tagatgaggg tgaggagtag ggagtgeage cctgagectg 1680
cccactcotc attacgaaat gactgtattt aaaggaaatc tattgtatct acctgcagtc 1740
tccattgttt ccagagtgaa cttgtaatta tottgrtatt tatitrttga ataataadaga 1800
cctettaaca ttaaaa 1816
<210> 121

<211> 261

<212> PRT

<213> Homo sapiens

<400> 121

Met Ile Glu Thr T

1

5

Page 31

yr Asn Gin Thr Ser Pro Arg Ser Ala Ala Thr Gly
10 15



Leu

Tle

Arg

Phe

65

Leu

ASD

Met

Glu

Tyr

145

Leu

Phe

Leu

Ala

Leu

225

val

Gly

WO 2006/127150

Pro

Thr

Lau

50

Met

Leu

Ile

Gln

Ala

130

Ty

Thr

Cys

Cys

Asn

210

Gly

Thr

Leu

Ile

Gin

35

ASp

Lys

Asn

Mat

Ser

Thy

val

Ser

teu

1957

Thr

Gly

ASD

Leu

ser

20

Met

LysS

Thr

Cys

l.eu

100

Gly

Ser

Met

Lys

Asn

180

Lys

His

val

Pro

Lys
260

Met

ITe

Ile

Ile

Glu

85

Asht

AsSp

Lys

Ser

sepr

Ser

Phe

Ser

245

Leu

Lys

Gly

Glu

GIn

70

Glu

Lys

Gin

Thr

Asn

150

Gin

Glu

Pro

ser

Glu

230

Gln

Tie

Ser

ASp

55

Arg

Tle

Glu

ASN

Thr

135

ASH

Gly

Ala

Gly

ala

215

Leu

val

Phe

Ala

40

Glu

Cys

Lys

Glu

Pro

120

Ser

Leu

l.eu

sar

Arg

200

Lys

Glin

sepy

ARGOBSWO.ST25.,txt
Met Tyr Leu Leu Thr

25

Ley

Arg

Asn

Ser

The

105

Gin

val

val

Tyr

ser

185

Phe

Pro

Pro

His

Phe

ASH

Thr

Gin

90

LYS

Tle

Leu

Thr

Tyr

170

Gin

Glu

Cys

Gly

Ala

Leu

Gly

75

Phe

Lys

Ala

Gin

Lel

155

Ile

Ala

Arg

Gly

Ala

Thr

val Tyr
45

His Glu
60

Glu Arg
ciu Gly
Glu Asn

Ala His
125

Trp Ala
140

Glu Asn
Tyr Ala
Pro Phe
Ile Leu

205

Gin Gln
220

sar val

Gly pPhe

page 32

val

30

Leu

Asp

Ser

Phe

Ser

110

val

Giu

Gly

Gln

Ile

190

Leu

Ser

Phe

Thr

Phe

His

Phe

Leu

va'l

95

pPhe

ITe

Lys

LyS

val

175

Ala

Arg

Tie

val

ser
255

PCT/US2006/613159

.eu

Arg

val

Ser

80

Lys

Glu

ser

Gly

Glin

160

Thr

Ser

Ala

His

Ash

240

Phe



