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status of DCs. This state is maintained until the iDC
encounters a danger signal that may be a pathogen associated
molecular pattern (PAMP) transmitted by toll-like receptors
(TLR), inflammatory cytokines, or T-lymphocyte derived
signalling, most prominently mediated by CD40/CD40L
interaction. This process is referred to as DC maturation,
which coincides with a sequence of functional changes. These
functional changes take place over a period of approximately 2
days, after which the DCs reach a status that is referred to
as mature DCs (mDCs). Most prominently, the DC starts to up-
regulate co-stimulatory molecules such as the B7 family
members CD80 and CD86. This enables the DC to deliver an

activating rather than a suppressive signal to T-lymphocytes
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After approximately 2 days the DC reaches the stage of so
called maturity. During the second day of its differentiation
the DCs loose their immune stimulatory capacity and acquire
immune suppressive properties by up-regulation of molecules
that mediate negative regulatory feedback loops (Fig. 1). The
biological significance of this differentiation phase is the
necessity of keeping immune responses under strict control. An
activated immune cell, particularly a CTL that is enabled for
the killing of other cells, poses a considerable threat to an
organism. This is exemplified by the pathological consequences
of immune responses that dodged their control: autoimmune

disease such as type I diabetes or multiple sclerosis.



activated i mmune cell, particularly a CTL that is
enabled for the killing of other cells, poses a
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time kinetic scale in Figure 1. The smDC is functionally
different from an iDC as well as from an mDC.

WO 2007/117682 relates to mature dendritic cells which
are transfected with mRNA molecules encoding for CD40L.

Koya R. C. et al. (J Immunoth. 26 (2003):451-460)
describe the transfection of immature dendritic cells with
viruses coding for CD40L. CD40L is required to mature these
dendritic cells.

In Liu Y. et al. (Cancer Gene Therapy 9 (2002):202-208)
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(ii) inhibit or prevent the expression of at least one
T-lymphocyte suppressive molecule acting within dendritic
cells exposed to a primary maturation agent such as LPS/IFN-y
or being released from dendritic cells exposed to a primary
maturation agent such as LPS/IFN-y and being selected from the
group consisting of interleukin 10 (IL-10), and indoleamine
2,3-dioxygenase (IDO), such as at least one of the genes given
in the tables 3, 4 and/or 5, by knocking out the gene or a
fragment thereof encoding said at least one T-lymphocyte
suppressive molecule or by introducing nucleic acid molecules,
preferably ribonucleic acid molecules, to inhibit or prevent
the expression of the at least one T-lymphocyte suppressive
molecule that is active within the dendritic cell or is
delivered from the dendritic cells to T-cells and

c) optionally adding substances to transform precursor
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The genetic engineering of the DCs aims at improving that
basic immune stimulatory capacity but is not intended to
replace it.

Precursor cells of dendritic cells employed for the
production of the dendritic cells of the pharmaceutical
preparation of the present invention have to be transformed
into dendritic cells. Means and methods to achieve this are
known in the art.

“Precursor cells of dendritic cells” include monocytes,
hematopoietic cells etc..

Another aspect of the present invention relates to a

method for producing dendritic cells comprising the steps of:
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indoleamine 2, 3-dioxygenase (IDO), such as at least
one of the genes given in the tables 3 & 4, by
knocking out the gene or a fragment thereof
encoding said at least one T-lymphocyte suppressive
molecule or by introducing nucleic acid molecules,
preferably ribonucleic acid molecules, to inhibit
or prevent the expression of the at least one T-
lymphocyte suppressive molecule that is active
within the dendritic cell or is delivered from the
dendritic cells to T-cells.
Genetically engineered IL-12 releasing DCs of step b)
of the methods described above over-express at least one
molecule capable of extending the T-lymphocyte stimulatory

time window and/or entirely preventing its closing after 24
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mediated maturation stimulus (e.g. by direct genetic
engineering of immature DCs), important contributions to the
DC function will be lost and the T-lymphocyte stimulatory DC
immune medicine may not reach its full potential. A critical
difference of the genetically engineered DC immune medicine
according to the present invention to a DC immune medicine
that is manufactured by only an exposure to a maturation agent

or combinations thereof, e.g. LPS/IFN-y (smDC), is that for
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T-lymphocyte suppressive window of DC differentiation. The
genetic engineering to over-express T-lymphocyte suppressive
molecules from the DC immune medicine may be done before
maturation of immature DCs by a maturation stimulus such as
LPS/IFN-y, but also when targeting precursor cells of DCs such
as monocytes from the peripheral blood, or haematopoietic stem
and precursor cells, especially but not exclusively when gene
transfer methods are used that result in stable integration
into the genome such as retroviral gene transfer. In addition
to genetic engineering before exposure to the maturation
stimulus, the genetic engineering may be done six hours and up

to 48 hours after initiation of maturation by e.g. LPS/IFN-vy.
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transfer may be applied to other molecules that confer
improved stimulatory capacity to DCs. Alternatively, a T-
lymphocyte suppressive DC immune medicine may be designed by
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is demonstrated by knocking down the expression of molecules

that interfere with T-lymphocyte activation by DCs. The
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a DC ddgande aredinemddeati tiontsiawe of differentiation of this
DC and the conditions that caused a DC to assume a certain
differentiation pathway. The developmental plasticity of a DC
also explains why it is advantageous to use what is called a
semi-mature type 1 DC (smDC1l) (“T cell activating dendritic
cells characterised by the release of interleukin 12”). To
initiate the switch from the tolerance maintenance function to
the immune stimulatory stage, the DC needs to be exposed to a
maturation stimulus (dendritic cell maturation agent). This
opens the immune stimulatory time window during which the DC
most importantly releases IL-12 as a response to the
combination of LPS and IFN-y or similar reagents that are

added to the DC manufacturing culture. IL-12 acts via a
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whereas at later stages of their development they enter an
immune suppressive phase (the suppressive window, figure 1).
Molecular mechanisms of T-cell activation are well studied and
understood. The molecular nature of and the events initiating
negative regulatory feedback loops are much less studied.
Thus, the design of the DC immune medicine according to the
present invention aims at broadening the immune stimulatory
window for enhancement of the immune activation and
downscaling or closing the immune suppressive window, thus
blocking negative requlatory feedback loops in DCs. This was
accomplished by genetically engineering DCs either by over-
expressing immune stimulatory genes in addition to exposing

them to DC maturation agents before or after genetic
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The expression of immune stimulatory as well as immune
suppressive molecules in DCs may be influenced or induced by
various methods, whereby it is preferred to modulate said
expressions by introducing nucleic acid molecules as outlined
above. For instance, the nucleic acid molecule transfer can be
achieved with lentiviral gene transfer vehicles as well as
liposome-mediated transfection. The same principle, however,
will hold true when other viral vectors, such as retro viruses
or adeno viruses, or non-viral vectors, such as gene gun or
poly-cationic technologies, or when any other gene transfer
is/are employed.

Several strategies have been developed to introduce

foreign genes into cells, including direct injection of
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Small interfering RNA molecules can also be used. In
mammalian cells, introduction of long dsRNA (>30 nt) often
initiates a potent antiviral response, exemplified by non-

specific inhibition of protein synthesis and RNA degradation.
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embodlments, a leukocyte population may be prepared, such as,
for example, by collecting blood from a subject,
defribrinating it, removing the platelets, and lysing the red
blood cells. DC precursors, monocytes, or myeloid progenitor
or stem cells may be used to differentiate iDCs. Monocytes can
optionally be enriched from peripheral blood by, for example,
taking advantage of their capacity to adhere to plastic
surfaces, centrifugation through a density gradient,
monoclonal antibody panning, counter flow centrifugation and
the like. If the DCs obtainable by the method according to the
present invention are used to treat individuals, the iDCs can
be obtained from the individual to be treated or from a
healthy individual HLA-matched to the individual to be



DC progenitors can be cultured and differentiated in
suitable culture nedia. Suitable tissue culture nedia
WO pbPHdB84e. g. RPM 1640 and DVEM The tissue cRCT/EP2908/010606
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preferably an imidazoquinoline-4-amine compound, in particular
4-amino-2-ethoxymethyl-x-dimethyl-1H-imidazol [4,5-
clquinolin-l-ethanol or 1-(2-methylpropyl)-1lH-imidazo [4,5-c¢]
quinolin-4-amine, or derivatives thereof (see e.q.
WO00/47719), a synthetic double-stranded polyribonucleotide,
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motifs. The majority of these compounds are TLR agonists (see
table 1 for a comparison). In the present invention it 1is
particularly preferred to use LPS as dendritic cell maturation
agent. However, in principle, it is also feasible to use any

TLR agonists alone or in combination with IFN-y. In principle,
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The contact time and the other parameters have to be chosen so
that the iDCs mature only partially into smDCs using methods
known in the art. Cell surface markers can be detected in
assays familiar to the art, such as flow cytometry and
immunohistochemistry. The cells can also be monitored for
cytokine production (e.g. by ELISA, another immune assay, or
by use of an oligonucleotide arrays or protein arrays).

The at least one molecule capable of mediating
maturation of iDCs into IL-12 releasing smDCs is preferably
selected from the group consisting of LPS in the presence of
IFN-y in order to ready the DCs for the step of genetic
engineering in order to manufacture a novel T-lymphocyte

stimulatory or suppressive DC immune medicine with improved
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a) consisting of tumour antigens, viral antigens,
bacterial antigens, or any other human microbial or parasitic
pathogens; or

b) consisting of environmental antigens that cause
allergy, auto-antigens against which an immune response was
initiated that causes disease, or transplantation antigens.

In order to produce novel T-lymphocyte stimulatory or
suppressive DC immune medicines with improved features based
on smDCs, which are able to induce a specific enhanced immune
response or enhanced immune suppression against an antigen in
an individual, the iDCs are preferably loaded with at least
one antigen before contacting them with the preferred LPS/IFN-

y stimulus to manufacture smDCs followed by genetic
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texosomes, liposomes containing antigens or antigenic
peptides, nucleic acids encoding antigens or antigenic
peptides (possibly incorporated in plasmids or viral vectors),
or total RNA from a tumour cell. These methods have been
disclosed, for instance, in W099/03499. Such vehicles may be
of viral or non-viral origin or may be nano-particles.
Antigens may be tumour antigens, viral antigens, bacterial
antigens, etc., more generally, any peptide or polypeptide
against which an immune response or reaction is sought. In
this respect, DCs may be sensitised to one or several antigens
according to various techniques known in the art. The term

"sensitized" indicates that the antigen or a portion thereof
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immunological hyper-activity, for example against
environmental antigens resulting in allergies, or in
situations where the immune system attacks its host causing
autoimmune diseases. Finally, a DC immune medicine may be
designed based on the methods of the present invention that
interferes with the rejection of an organ or stem/precursor
cell transplant including induced progenitor cells (iPS§)
generated by genetic engineering of other cells, thus
facilitating the acceptance of the graft by its host.
According to a preferred embodiment of the present invention,
the at least one antigen is selected from the group consisting

of tumour antigens, viral antigens, and bacterial antigens.
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The novel genetically engineered DC immune medicine
with improved T-lymphocyte stimulatory or suppressive capacity
may be administered directly to a subject in need of immune
modulation. Typically, about 10% to about 10! cells are
suspended in a pharmaceutically acceptable carrier. If an
individual suffering from cancer is treated, the cells are
preferably injected into a disease free lymph node, preferably
into the inguinal region but any tumour free or tumour bearing
(metastatic) lymph node will serve the purpose, into the
tumour directly or into a region, near to, adjacent to, or in
circulatory or lymphatic contact with the tumour or tumour
bed, or into metastatic disease. The DC immune medicine may be

applied subcutaneously or intradermally into the skin to allow
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For rﬁgﬁ %o e%eé% (N%ﬁnnﬁrthe present 1nveﬁ%1on noé used
in combination with surgical resection of a tumour; prior to,

ski

simultaneous with, or subsequent to radiation therapy and/or
chemotherapy (cytotoxic drugs, apoptotic agents, antibodies,
and the like); cryo-therapy; brachy-therapy; other forms of
immune therapy (ex vivo expanded tumour antigen specific T-
lymphocytes, NK cells, cytokines and growth factors,
antibodies specific for tumour antigens, or targeting
structures of the tumour tissue that are critical for tumour
cell survival, such as blood vessels, etc.); gene therapy
using viral or non-viral vectors, and the like. Furthermore,
the DC immune medicine of the present invention can be co-
administered with another agent, which agent acts as an

adjuvant to the maturation of the dendritic cell and/or the



For exanple, the nethods of the present invention can
be used in conbination with surgical resection of a
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Invention relates to the use of a dendritic cel
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Peri oAk bat it 2 197 SUEHS L8 THAglehar 1S teppatact
with artes |oaded Wit ata lleasdéd oresdainoor aynplgestuctoreading
into, é%dfﬁg é“%uﬁgl '6?t&?%ﬁ““afffﬁé%%éSbfa@hgetumour,

adm ni st ered dlrect y Into tunmour, into the tunour
e.g. rbédl%mrefqijeﬁ{eltfb %ré&gu@a}mqr&ma\{em Pesteteon ofing hehe
like tunour, peri-tunoral I y, into a dra| n| ng Iynph node in
d|r t cont.act wth dvese

e Hela?dﬁﬁqagtﬁoﬁ} 0 eréjeaoﬁtr% 3{ d% Gt tlc
cellafcrﬂ itdteedirbrentthieont umurbe eagplletmeelpdmlalsmhtme@us with

or sUBNJRNAY MEIdt ey affé%f‘éfner@@sd tde dike udh\er, such as
adm ni stration of the partially mature dendritic
chemotherapy or radiation therapy. "'Further, the partially

mature dendritic cells of the invention can be co-administered
with another agent, which agent acts as an adjuvant to the
maturation of the dendritic cell and/or the processing of
antigen within the tumour or region near or adjacent to the
tumour. In addition, the dendritic cells can also be
formulated or compounded into a slow release matrix for
implantation into a region in or around the tumour or tumour
bed such that cells are slowly released into the tumour, or
tumour bed, for contact with the tumour antigens.

According to a preferred embodiment of the present
invention the medicament is administered to an individual
prior to, simultaneous with, or subsequent to radiation

therapy and/or anti-tumour or anti-microbial chemotherapy, or



cells of the invention may be applied either
si mul taneous with or subsequent to other treatnents
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modalities aimed at treating or preventing the rejection of an
allogeneic stem cell or organ transplant.

The present invention is further illustrated by the
following figures and example, however, without being
restricted thereto.

Fig. 1 shows developmental plasticity of a DC in a
schematic representation of the kinetics of a DC
differentiation process.

Fig. 2 shows a quality control of the smDCl basic
design.

Fig. 3 shows the results of a CD40L gene transfer.

Fig. 4 shows the quantity and quality of IL-12 and IL-
10 secretion.

Fig. 5 shows the potential for cytolytic activity
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Leukocyte apheresis

Leukocytes were collected using an Amicus leukocyte
apheresis device (Baxter, Deerfield, IL) from healthy
volunteers and patients suffering from various neoplasias
treated in the context of clinical trials that were approved
by the responsible institution’s review boards. All
individuals gave their informed consent to these studies
according to the World Medical Association Declaration of
Helsinki. Cell numbers and subsets were determined on a Sysmex
cell counter (Sysmex, Bornbarch, Germany) and/or by flow
cytometry.

Monocyte enrichment

Monocytes were enriched by plastic adherence as
described previously using AIM-V (Invitrogen, Carlsbad, CA)
supplemented with 1% human pooled AB plasma (Octaplas,
Octapharma, Vienna, Austria) or CellGro medium (CellGenix,
Freiburg, Germany). For the in-line procedures we followed the
instructions provided by the manufacturers. Using the Elutra

cell separator (Gambro BCT, Lakewood, CO), monocytes were
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flow cytometer (Becton Dickinson, Mountain View, CA). The

appropriate isotype control antibodies were included in the
analysis.
DC manufacturing

Monocytes isolated by the respective enrichment
procedures described above were cultured at a density of 1x10°
monocytes/cm? either in AIM-V medium supplemented with 2%
pooled human AB plasma or in CellGro medium at 37°C in a
humidified incubator for 6 days. The culture medium was
supplemented with 1000 U/ml human GM-CSF and 300 U/ml human
IL-4 (both from CellGenix, Freiburg, Germany) and replaced
with the same volume of AIM-V/2%0P or CellGro plus GM-CSF and
IL-4 on day 3. Maturation was carried out on day 6 by adding
50 ng/ml IFN-y (Boehringer Ingelheim, Vienna, Austria) and
lipopolysaccharide (LPS, E. coli strain 0Ol111:B4, Calbiochem,
San Diego, CA, USA), ranging from 1-1000 ng/ml, to the culture
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analﬁait dent's DC vaccines were manufactured with clinical
grade LPS (US Phar macopei a, Bet hesda, MD) . DC i mune
pheﬁé{ﬁ% g bR 1Ak Watlde st at us of the DCs was

det e 1re d ditd gy tadiel I Ilowumge anigadiesit of the DC
cult S|-CD86 APCLfrBD Phar n c§an Di e 0, CA)
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bur toneter. e appr
plasmee,oﬁtry@e Forita ol J%ﬁmcbdmte@wleawclwéop PP helve

refer@®ASI1ID°% responder cells were stimulated with 100 ng/ml
Staphylococcal enterotoxin A/B (SEA/SEB, Toxin Technologies
Inc., Sarasota, FL). On day 4 the co-culture was incubated for
another 18 hours with 1 pCi of tritium thymidine solution (NEN
Life Science Products, Boston, MA). Finally, the cells were
harvested with a Skatron (Lier, Norway) harvester. The
incorporated tritium thymidine was counted using a Trilux-
plate reader (Wallac Oy, Turku, Finland). Alternatively,
allogeneic PBMCs were labelled with CFSE (Molecular Probes,
Eugene, OR) and mixed with DCs in a ratio of 1/5, 1/10, 1/20,
1/40, and 1/80. For the controls, no DCs or SEA/SEB was added.
Finally, the PBMCs were labelled with anti-CD3-PerCP and
analysed using a FACS Calibur flow cytometer. The percentage
of CD3 positive CFSE negative T-lymphocytes was determined.

Lentiviral gene transfer into smDCs



I L-12 detection by ELISA IL-12 concentrations in the
supernatant of the DC cultures were neasured as
waeleweni4sed previ ously. Al ogeneic m xed | eukocREBEP2008/010606

reactions Allogeneic responger PBMCs were isol ated by

gradi ent centrif ugation from peripheral bl ood.
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DC immune medicines currently in use employ monocyte-
derived DCs that are charged with an antigen of any nature, as
outlined in the introduction, and exposed to a maturation
stimulus that has the capacity to trigger the release of IL-12
from the DC. A DC phenotype characterised by IL-12 secretion
has the capacity to induce a type 1 polarisation of the immune
system that supports cytolytic immunity. This implies that a
stimulatory DC immune medicine needs to be applied to the
patient during the time window of IL-12 secretion to allow
presentation of the antigens from the DCs to the T-lymphocytes
in the presence of IL-12 (Fig. 1). The novel genetically
engineered DC immune medicine with improved T-lymphocyte

stimulatory or suppressive capacity overcomes this limitation,



IL-4, GWMWCSF, and I FN-g in standard concentrations.
For 1L-12 quality control supernatant was taken after
wQ20090p13, and expressi on of GFP/ CDA0OL was neBGUERW08/010606
after 48 hours fol | ow ng skgndard procedures. RNA
interference in DCs DCs are manufactured according to
the standard procedures outlined above. On day 6 , 106
as theCgegreg ita amstigotleak Wwn$ ADOt peolCyenklapetti€ i TmnmiA
stlmdiisdﬂlgqﬁ iR 84 1 0nd 62055 n (Eb@rﬁf&ﬁaeﬁc@ﬂﬁé' rifd.

he manuf acturer s instructions. Twel ve hours after
traﬁé’f &S el omkl ng SXATNRAA St é%?%ttlqu_]FJSI 1N nggredg DC

1mmurf@urre&im%{es13ﬁ$v@rteeém adah Byt di Ped %MM&@MI i ned

Lent{JA%S JRERUILS, BG4 MNG (RALELD6S, SUETEDLYEL O HSE o
r‘?’prl ygrﬁ)nnocyIi erbser? THALTareS e arrgae W H S

delivat iljen of RNy Jmattcurths asapwsetedin ithenay be assumed

that 'a%f QNS 10N, 5 &Nl %%ﬁ&g{t@e&ﬁ@wéf%é’ﬁ sdigall ps that
hat y to

has the capacit er the release of IL-
Capaqlrtdfn e al??CeW”EE@ep o‘?%‘é‘%%ﬁ%‘?? s Hy Jr‘llmlir?e
stlmLSl%ﬁ:fcaiy Qjérhsaslrt he mapaeiye troed Netiice, abtypeede engineered

. ar.,i satl of t e S t
csinf USRI fnd NI oy L EALE SURIAS oecpae.
Fun‘ctiimnmle atedimswe:m@‘e]d@m@ tﬁ@atapw¢lédam cnrhingrir¢@npC immune

medicd¥d Hhd N témarv&emi dnt 1a 12 S€8F Hhh 0N & O; r@hih oV
present at i of the ant ﬂ fromthe

reSpORS IOl RTRGF el fpr rb?tﬂt%%%%fg.tﬁe)kr}o%edown
of thm\amimg&n&tumaidsys:smgmmb&cadlélc Immumeanedi DO nelsw t h

d t
enharldll) B LSRRG 8L PR Yol PRI ERBE it
S L RN A s i orfte ronart T0s BIA ottt ¢ nafe SF ik at®rgnd
IDO. W0 e meddhtopen fortieed meﬁolémwrimwwtﬂe

foll t | 1 d
il TGS T e AU S S e Sbression
profilemg wisialg giNfe ntramnsfarrays |weos omndaseed. Based on
clustterra%ﬂaqg}él@ ttkpatd%fé{?ﬂe%r%s %H rHrP %é’@l&?e&roflle

assuned ‘t hat” any nucleic acid delivery
Slmlltaéfcﬁ'rﬁblté‘g? ﬁ%ﬁ/ derlfe 91 100t %a]p]a%ﬁ 3£ IR %h B&npherd
that OfasOvere W@ﬁslla:m of rﬂé’gdﬂﬁﬂ@]@ stdgoll &teorijgene in a

requDcé‘ SWH ({IO%)I’I %\ﬁ % enesgl neer% é%i[g%le medicine

|V|ra rans exp ress
will r’ﬁrbllUécmn@r%cuu%m@lmlytmoﬁtelsnttb?ﬁwmnmtssuc%wfore,

a DC aRgIREMRAG Hd M tically engineered for allowing
specific modulation of defined immune system components
enables the treatment of associated immune system
dysfunctions. Finally examples of the functional consequences
of knocking down target genes expressed with kinetics similar
to IL-10 or IDO in the DC expression profiling experiments
using RNA interference are shown. In co-cultures with
allogeneic T-lymphocytes an improved capacity of such
genetically engineered DCs to trigger proliferation indicative
for enhanced T-lymphocyte stimulation were observed.

Fig. 2 shows the quality control of the smDCl basic
design that is used for genetic engineering. The DC immune
medicine has to meet defined quality control criteria. Panel A
shows the purity, viability, and yield of DCs manufactured

from peripheral blood monocytes. Such monocytes are collected



medi ci ne has an enhanced potential to stimnulate immune
responses. Furthernore, it is denonstrated that the
Wk pweR7436ln of the i nmune suppressi ve nol ecul eBCT/EP3003/010606
and 1 DO al so enhances the sbimulatory capacity by
engi neering DCs with si RNA nol ecul es desi gned for RNA
interference for 1L-10 and IDO. In order to identify
by leukadwdre DO atid esandvodveey ies | aneinensuphe@siy veounter

flow fﬁ%@%dm Wl € Senose) Dl\ﬂqeeqpéeﬁisw@n@éoéflmgﬁl and
s were conduct ed. . Based

Ccro rra on
cu-CSH SR AR G A L et JEHES WA Tham Bibr Sa¥F ohnto
iDCs .privfd |1 nitarchiarddditwofh ldnt {yet 4D sabségtiently

expos%%ﬂetls y, as, fqund fhat,has 10 é’&ﬁ;?f‘lé%% M%Ptgsgamem y

ate | nmine responses. ese genes
for 4§ moamycanﬁnﬁ@mm cAthetlv\H |sttmrs tih’rmy o@?ée|¢%llﬁ¢ru~ﬁ%ml‘

maturd, MY atprohSapaci iy Tf@fff@é\eerélmlmmgtfr@gh €bne

enetically en neered for aI | owi ng s
comt it 1S g 1SR Tt | T S oy SRS g 2L
phendthgita wmunﬁlmmeMthSysmﬁmDCs Most

1mporq:ya§'r :}&t 'aocnsch:%:ﬂ nsaégtil ngﬂg@ ﬁr?m&)r(e %ke rﬁlyfé:{épgawlndow,

conseéquence genes expressed
appraoiima g et ot divitaratey Llrlﬂbq‘tjr% ¢h makupEtion,

flgux@(m)emsprtﬂﬁéﬂ|i’iﬁmﬁ¥ﬁ@'vﬂﬁé¥§aslséﬁgleﬂ\@r stages (the
i nterference are shown. In co-cult 23 V\%:é]h%a Ioge eic
immung | SHAHGSHEE i THPF ovEPTRpH & % Rheti ¢ ’fﬁ/

initiengiaoreerfedndd@srdtoidan,i gigeyumpz ol § f dﬁcadzemlr; ndh cat ivecd br
applfJH{ﬂfb‘}PdﬁEué ﬂ@%ﬁﬁaéﬁéc@i@&é M&P@é@é ved. t}'fig

ty contr ol basi c desig
diffaneqt jatigged e gaHet }é%glq‘fé%l? ei’f"ge tl*h%lmi’%%‘élon and

trlggmdllermnﬁléwha%égmm cieéfcsh_e@ %u?mmys)cpgwols@mé@memly
urlty vi abi diy, an Lel d of qgis

(at RN A afjcree ér%% p%rrsl phaelr el ebrf 00d rman%%o dln t SLr

physminwyl ek v lowotn ek edrbggna;mk@@w@em&mtlse ram*duratlon

stlmdm{payta%ﬁ BN Td ek i FOUN Ll f Im&emé i dimgesion
(elutriation) . In the presence of |1L-4 and GVt CSF,

prev%&theesn%lfcf SUNMSRE Th U e v&?({ TS & ’B%%errh? o)
i DCsorThmallEsy arca tofedr,gethenidln candt ge tdred DC immune

noci S SU SR A IHUAUGE PO, orser 4
let the Pt prledye aifrfeelclalmaédﬂs@m%tﬁﬁ@e%% ¥ Homghhese

two dé}gy adtrrﬁey rdevertsd iyt cemdd t egb 4o ﬁwﬁmmem 12
m atl on,

(ear |“@téhrgae¥im§)t Pagr%dalﬁthlgd?a@["}etp?es% Ircg]lf‘amtlon

(paneNbst; shown is mean + SEM from three individuals). Also,
they show changes in the expression pattern of critical DC
membrane molecules (panel C). Finally, DCs are subjected to an
alloMLR potency test (panel D) by co-cultivation with CFSE-
labelled allogeneic PBMCs at the indicated ratios, which
triggers cell division that is associated with a dilution of
the CFSE and a reduction of fluorescence. The bar graphs show
the mean + SEM percentage of proliferating cells from three
individuals.

The initial stimulus is also necessary for the
initiation of the immune suppressive feedback loops. In
general, the stronger the activation in response to a specific

stimulus, the stronger the feedback signalling will be in
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lymphocytes and interacts with CD40 on DCs transmitting a
critical activating signal into the DC. This experiment was
designed as an example of the transfer of an activating
molecule into the DC immune medicine. In principle, however,
an identical procedure may be used for other stimulatory
molecules or, in order to design a suppressive DC immune
medicine, immune suppressive molecules may be over-expressed
from a DC. Specifically, the rationale for CD40L gene transfer
into DCs was

(1) allowing the DCs to become independent from
activating T-lymphocytes to deliver the CD40L signal to the
DC;

(ii) it was hypothesised and found in the present
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that signals via TLRs (see table 1) that are expressed in 6
hour-smDC but not any more in 48 hour-LPS/IFN-y mDCs. The
expression profile of functionally important DC membrane
molecules (panel C) was un-altered by lentiviral gene transfer
into DCs (black histograms, immature DCs; white histograms,
mDCs) .

The secretion of the cytokines IL-12 and IL-10 was
qualitatively and quantitatively different in DCs that were
exposed to LPS/IFN-y, CD40L/IFN-y, or a combination of both
(figure 4). The secretion of IL-12 was almost twice as high
when the combination stimulus was applied, compared to the
CD40L/IFN-y stimulus alone, and also considerably higher
compared to the LPS/IFN-y stimulus alone. In addition, IL-12
secretion from DCs exposed to the LPS/IFN-y/CD40L combined
stimulus was already clearly detectable at considerable
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(characterised by IL-12 secretion) and a second phase, in
which the DC will suppress the activity of T-lymphocytes
(characterised by IL-10 secretion and tryptophan depletion by
the activity of the enzyme IDO), will be triggered by
contacting iDCs with an adequate maturation stimulus, such as
LPS/IFN-y (figure 1). Here it is demonstrated that the initial
exposure to LPS/IFN-y (or another TLR agonist in the presence
of IFN-y), followed by genetic engineering of the DCs to over-
express molecules, such as CD40L maintains a DC phenotype
capable of T-lymphocyte activation and prevents the DC from
assuming the suppressive phenotype (figure 4). The secretion
of IL-12 is maintained for longer than the physiologic time

window of 20-24 hours when the genetic engineering is done 6
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Description of a DC immune medicine with improved
stimulatory capacity for T-lymphocytes by engineering for
knocking down the expression of the immune suppressive
cytokine IL-10

Based on the hypothesis that a DC immune medicine in
which the expression of molecules mediating immune suppression
is knocked down, experiments were devised to block IL-10 gene

expression in DCs by RNA interference using a pool of 4



responses by anal ysing the content of granzynme B in
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Description of a T-lymphocyte stimulatory DC immune
medicine engineered for knocking down the expression of the
immune suppressive enzyme IDO

siRNA was used to knock down the expression of the
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LPS/IFN-y, to CD40L/IFN-y signalling, or to a combination of
LPS/IFN-y/CD40L signalling, as well as the appropriate
controls (Fig. 8).

Fig. 8 shows DC expression profiling. DCs were exposed
to the indicated maturation stimuli or were left immature. RNA
was extracted at the indicated time points and subjected to
expression profiling using whole genome DNA micro arrays. The
results of the expression profiling was analysed using
CarmaWeb (Comprehensive R based Microarray Analysis,
Bioinformatics Graz and the Tyrolean Cancer Research
Institute, Austria). All data were grouped into 20 clusters
that used the basic algorithm of the CarmaWeb software
platform and identified the clusters that contained IDO and

IL-10. The genes in these clusters have an expression profile
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4,8197145 24264 9 x_at Cl5orf21 6,9237723 5, 3964243
WaA2B383851 4, 063293 1559391 s a t B4GALT 5 4, 59B2RBP2008/010606

7,0806437 5, 126474 4,7863525200629_at WARS 6, 951068

5,0352116 4,546803 4,863137 202688 at TNFSFI O

6, 8965373 5, 708206 4,570576 5 , 1128407 202748 at GBP2
223885, at9316GPRE3A275317 4,7609031077 4,548P276875298885 at7,0652533
22670§Qh? 7,18858%6075 943§§§37é !ﬂ@@@ﬂﬁﬁ 4, 835@%@53204 5,045494

s _at DUSP4 8, 879749 673204 3034465 2480526

227812@% 92 18C4RONRHBA 5°; 9]6%@?5%)97 78688805 465830887 3 5. 0362144
23157843378 %B206157_at PTX&5W3350305395755069368@%&639824]]84716

., 2208 9803 s a 5,21 4 | _6
232213{%906%%L§£015275 239@%%9§Zat %F%§§§§,342§€%§%g§ 6,0972896
200628 36502NARS, 3261905 49,36454903 213803%8s at PDEZB7 5,419954
202808 £t8817s% ﬂa32461367 46%%638& 4, J@Q@Qé’a% 21567dasat 1 PDE4Bg94732

00924 4 , 9770446 4 ; 6578245 777932 216705 s at
2010103% o B0RB2345 4 , G535, 4647086 %, 23190311 — 1, 590565
20407218943 rareES3DDX58 75 283221895 6, 839065057 4, 7098607 5,70036

5 014 at PL 59184 013
20474?9}8 515%3258937 221@%2?& §i’%ﬁl‘ﬁ’es% 4%21?13145,%%544%636763”
212453 BaYEZEBEE 830723 OFLASTE at N ERISE . 626ABEHI 4736595

212643 3‘3;091815%152 4129505 4@3,779112!9881@&76%812§35_@54W 6,1581783
, 2598224 562695 265753 5 8453097 239876 at NF ggl910897

23177%5“ 66§E§§25 , 93647if£ 785418 8°05td824 2406738 at

1559792 %28 5, 32223 5 , 16909338665 , §188714724223do38 Bl ROABR31293

20098% at 9278%9?15\1@ 946681 449'2853636174?73@38%(%645443252]9591—at 3,6452117
eB40 5. 5136947 5, 5919643 6 , 1303977 5, 227590

20370455371 3DR%% t RHEBLI 523060615 4500554809 5 0716821264 2633905

204285, 982463414:570253 _a_a 400BRKEBLI 5,534 2668035 467003649 56,,7266498

2051501555598 43005 5 SOBALEH 204418 A" O1pd 1 BA1 1875 1913650

222936, AEOIFYEGIBI7156 3988072 205488135 at GIA8E8,  2,577743

22422@%3@44%T57099025 5, 6968643 4, 5633084206975k A TA 7 5, 50029
614 8, 081627 5, 2595034 2, 2437675 214228 x at

22647$N¢RSF$O§ 7910944 & 919099143 354565857355 HAR47 70305643

227262_125:346_H&PLICD40 5, 05721205353 593%581%62 16375815825 7,5915074
i ORE28 ZI92LE o SEL8, 50295300, 1, 197055 20088248 oo
244789 _0652538P2 8,127058 5,944443 6,879924 5,023631
1569095 at 7,318123  8,3700075  6,2253203 4,625397
201601 x at IFITMI 7,6313257 7,573814 6,0775313  4,9257803
202643 _s_at TNFAIP3 6,250073  5,1900063  6,5136204 7,95266
202760 _s_at PALM2-AKAP2 9,142822 7,253937  5,7028017  5,2498336
204285 s at PMAIP1 10,275632 5,124492 4,698287 7,937848
204363_at  F3 5,9613805  7,1758485 7,078458 5,787101
208747 s_at C1S 6,224019  6,8833885  6,2983246 6,745276
209723_at  SERPINBY 10, 339775 5,989251 4,825143  6,5091825
. 214329 x_at TNFSF10 6,1703367 6,8099036  6,2552257  7,0860806
216598 s _at CCL2 7,959111  5,9420986 7,541988  5,4770517
218656 _s_at LHFP 5,799256 5,6268  7,0819764 6,887301
221680 _s_at ETV7 7,4525156  6,8642745 6,899107 6,077394
227677 _at  JRK3 5,4577355  5,5538926 6,847657  6,6245513
229450_at  IFIT3 7,4833083 7,133669  7,3032265 5,366725
235574_at  GBP4 8,758058  7,3968883  5,5135446  6,7058306



226702 _at LOC129607 7,0691476 5,9127674 5,569863
5, 045494 227816 _at LOCA00572 5,9134483 6, 345112
W@20030%58%91 5, 0362144 231578 at GBPl 7, 4657335 6POI/EBBE8/010606

3, 8039267 6,1784716 2322134qt PELII 7,4485292 5,587166

5,212285 6,0972896 200628 s at WARS 9, 368469 5, 516358

4,64247 5,419954 202800 _at SLC1A3 6, 087409 6, 9154663
1554579 8952083, 3894732 204B464at DCUSPA3I5853524124876971D 924613
15556§9E%ﬁ52%:b€’04 590569 209407Q:at RARBES 3 5, 26204328 s, 2964225

1536 6, 2708507 5, 70036 204747 at IFIT3 8 ,. 602514

204227 ﬂ@zsé@% 6343427 3362876317 293258 at SsPRED?’ 1,230103
205119, 5534&4437 490529 6, §36%4s 4, 736659582312641 atoekblt VEP25, 952113

s, TR (10555 0,0e3404 0 I0E U0 | A s

20972805326 SBRBAPP4A7 6, 0956385364 |, BIF330DT 20098@98—@5 6 4565625
21352§EBP|tN(é|os§ 492846 8, 30@4&4@94 22%%2135’% 64521d4bo2a  6,2842937
at PDE4B 11, 223041 4 007264 071895 4, 2633905
2222550 29554000 PNAI P 6, 200885 5 ©3456K04 4070S8EsG B 202127
223796, a7t26649.842@5153 s_ab, 346066, 0781@5245283 53061891)797 7,397384

R TTE e e o Y g

1555435058 V@OLNZ)64494 6 9699362 5, @@@2@65226437&5_%315\03274@39327

200953 Q%Ql%ﬁlﬂ 2645817 5 4114984004, 30035643, 22/6262_at ¢, 8842726
1910353 6 , 615262 5 ,.1981425 7 5915% 4
6,5896416

20186@3@@7 P&PT7 3191285 ¢ 6574884817 59%5%e6 6, 606438
20830344280 RLFSGPP2 8 . 42008865 , B4448)26, 8799215637 023631 62456
56909 18123 8, 3700075 3 4, 97
23872%66°601§“>?€g‘%0793§| ™ 7§ g%éggggzsf 8%%%%24 6, 079%%§ >, 8430877
2391862878031G892523 s_at TNFO/QIOWS 6,@@@@:’/]3675 150(’)@6’3@96 , 6 19605627

222223%%%%8%{61, 95266 2027683284 at FéAlsh/Qza%KAP27947,86ﬂ;42827’Z,7974253
7028017 5,24 4
22232?9“2756??5?% 124492%4" 1E90055 17 085758, DS 4383 _at® 12°7°°

22376F3ath 69’6&43805 7 , 195848%77,078488'%, 78710125461 2,6693628

21402§0§ 747 841 O S 6, 2240413 65 8833@%66@62298%25@51@93452§@545113
9723 at SERPI NB9 10, 339775 5 , 989251 825143

221246 5@91@2@2121144 329 x_At7oPRESFI 08692739760336743624%@9036 6,0943

209036, 255225617, 0860806 21656982 s _at «C6b&s7 , 959bkE25 , 8,198914

470986 7, 541988 5, 477 218 t LHF 925
22280?—%268 7,0819764 6 ,zglg%gi A ET\%?%'?Z§525%5§78077
234306, 8642 FABVE] 899107 6] (FA393 22756 PF0HE JAKB5%)14577356 0329967

219582: 203892Q16, 847657 6, 6248543 g,5753975 7,899431  6,5355268
232593 at  LINCR 7,426831  7,1173863 7,508543 8,483282
235175 at  GBP4 8, 098684 8,014557  6,7604356 8,305143
238567 at  SGPP2 9,60297  7,9624267 8,190959  5,9755754
202270 _at  GBP1 7,857806  7,5784187 7,864753  7,7254214
206058 at  SLC6A12 7,0730734  7,6346216 7,868434  7,8353267
209270 at  LAMB3 6,3819847 7,637574 8,068874 8,396816
223217 s_at NFKBIZ 6,579339  5,8985357 7,933263  9,0830765
230110 _at  MCOLN2 7,0183334 8,743037 8,322358 6,695663
235116 _at  TRAF1 7,515788 6, 6126266 7,946375 8, 608736
239196 at  ANKRD22 6,893366  7,2058015 7,997893 8, 679558
1557359 at  LOC285758 5,7492123  6,7752757 6,428899 8,264215
202833 s at SERPINAL 6,047883  6,2670393 8,372422 8,15069
220655 _at  TNIP3 4,227455  9,260285 8,14861  3,8333952
210354_at  IFNG 7,0490704  9,9158745 9,995628  4,7299943



229450 at | FIT3 7, 4833083 7, 133669 7, 3032265 5, 366725
235574 at GBP4 8, 758058 7, 3968883 5, 5135446
W@ 2000883061554519 at CD80 7, 0503464 5, 5513606 BCORRDILTI0606

7,924613 1555689_at CD80 8,324632 7,511187 6, 2935348

6, 2964225 204224 s_at GCH 7, 3962016 6, 945448

5, 8722777 7,290103 205114 s_at CCL3 8, 18418 6, 780873
239337,419624 5, 952113 206508783 TNFSEY7B,285830173B4575267, 5105863

8, 330129 4, 665465 209722 s_at SERPINB9 8 , 607762

7.3330297 5, 989785 6, 4565625 213524 s_at GDS2 7, 547209
Table7 4566435 6 ¥RIRTH ¥ JBUBYRET 2 BRI RINEHP B 3ppomRaieb

algor8.t24012Ahe, &&vaéw%ﬁeﬁﬁi%r&fﬁﬁl%at
087 3,90797 7,397384 24290 @BP2 7.746566
resenylygt 3ine 0t il o S SRS ol T ds{ {978 function

simil@ 5 1895 S; 2311965461(85083111@1218 5803270 @000E3 lsase LTONPRative
fo lﬁ%é@%&%ﬁqx§;296918 7,8509226 6, 8842726 2018 60 s_at
PLAT 8 , 37469 7 , 604994 6,370206 6,5896416

208303 _s_at CRLF2 8 , 685696 8, 653402 8,276672 3 ,

62456 238727 at LOC440934 7 12 688413 7284261427 48 hours

7,593639 5, 8430877 23918 72 87

6. 8687167 7, 72335§% 8@% 5&§§§%§1 ZP?‘%% LPS CD4OL

7,799284 6 |, 630239N7y4¥86021WYYQ%&ZSSIZQZB?@_at PDE4BYS -

8,487402 7, 4390974 5,838442 B 480/96 23376/..at CPRBrdurs

9, 556347 9, 886792 8, 25461 2 |, 6693628 214022 s _at .
Unique FiorM M8m805978 9.%006662 6, 83%1Y02 5 , 18645173 iDC M
15563821k241 s_at BCL2L14 7,763052 8 , 927696 7,4124217

6, 0043 209037 s at EHDI 6, 20297 6786 2
" 8198914 222802 _at 9 , 193685 §?§23%% 6, 1958008 0.25730
1556358 578077 234 306_s_at SLAVF7 11, 054989 9, 386422~
t 7, 55714334#h58829967 219584 at ?,Laﬁ\bé\q%, 883007 »se66  1,3912028
Losca By 5753975 7,899431 6, 5355268 232593 at LINCR 7,

956831 7 , 1173863 7,508543 8, 483282 235175 at GBP4
t  8,098684c8)1324557 6, 7604356 8 ,BO51AY 238567033815 SGRRA 003522
202209 o 00%8¢ 7 , 9624267 8 , &909559 591625754, (?9%%@700-8638769286

cBP 7, 857806 7, 5784187 7, 864753 7. 7254214 206058
20287%ECBAJ§1?Rb730734 |1 6346246 7¢%68@§w 7, 83%%@6?22092?330873
204478 At LANMBB 6, 3819847 7 , 687574 580348874, 8593968160, 17097393

20461%— §§g§§§9§§g5f5|§t6 57933875d?égg%%%87733%%$%g§32%é§§03955

205676 at 69568BA7E235116_at TRAFI 07, 51528836 , 610826897 ,0,7396309

223289@%?51?8)(?1 608736 239196_ap ANKRERZ; 16, 8933%371362058(9]5553527
97893 8 , 679558

224773 at 0 3,3603613 0,35192382 0,9197203
227812 at TNFRSF19 0 3,3981404 1,6189107 0,044692483
235042 at CMYA1 0 3,450752 0,328667 1,5720363
235444 at FOXP1 0 3,0461197 0,042442646 1,3964777
241860 at STK17B 0 2,671234 0,61670065 1,4493694
1556582 at  LOC440536 0 2,6907892 1,2484756 1,1807224
1564028 s a

€ FLJ40722 0 2,750025 0,67192906 1,4337206
1566480 x a

t FLJ31795 0 2,810023 1,4379538 0,6065171
1570388 _a a

t LOC401530 0 3,911918 0,027789168 1,8137968

202877_s_at CI1QR1 0 3,3630056 0,6407456 1,4440103



1557359_at LOC285758 5, 7492123 6, 7752757 6, 428899
8, 264215 202833_s_at SERPI NAI 6, 047883 6, 2670393
W@2®72421 8 , 15069 220655 _at TN P3 4, 227455 9pQBORBES/B10606
, 14861 3, 8333952 210354 ah | FNG 7, 0490704 9 , 9158745
9, 995628 4, 7299943239331 at 4 9562793 7, 907742 6,
738407 7, 5105863 Table 4: 1L-10 expression cluster .
204607cgor dbhgl t o t he Car maWebOal go¥iS2htH8 t h8, gealds8| | s@.e308148

204935‘%‘&9 a‘%N?}i‘sﬂ*ﬁﬁS' on profil eotha; HeseIEdl es, §§‘ﬁkt84@f 0,21878207
&gene nanme LI O) ggestl ng a function sinilar
21526§ ad; th 8 0,8143623

| L- 10 (nurrbers ar e?1%9884i% h Bas& 43¢’
216497 eltat i vect2oek mmat ur e DCs 4 2choags 214160mr8 480, 9242658

g b LES LPS coior L Gl L ER P

2206524athoum§12ﬁ’3 hours Uni que | D Nank 4MTDC MO D496V DC 1\/I8436728

221878-55&630%1:@2_3‘ t 0 4,323714 1,5688843, %325%384932306 1,2732899
56378 a a t LOC401530 0 3, 3176495 0,124 566
22477%1 a3ﬁ912@i§‘8T1556883 aat LOA0155850°Y. 4967@9/89604 1,4963266

238712Qa,t14703345 2, 7003522 202261 s4 azt94b.@2 0 5,5%b205 2 2,142599

038769286 202878 § a %%@3'5 ég%%pgg%sgoif 78465

16
23931%%52‘353%%571 2330873 204475
1556306_s_27097393 204614 at Pt st 0 3,4892087 2. 2649622

t 0 084039%/%; 205676_at CYP27B1 02%9832@%013879996063—3099,23915496
7396309 223287 _s_at FCMPI 0 2, 983712 1, 737136

22773&%753@%“22‘4773 at NAVI 0°3, 35036155, 381@82"55@4 , 212728565

2390681872031827812_ at TNFRSF1900 3,139812534 D, 32ﬁﬂ689107 08916218

e OYISOYEE 23E0H2 o1 G0 3 501ES QB 5o

20738153964???”?41860_at STK17BY0 236¢ig§ﬂ 0, 816343985 2,746021
210223, 4493694, 1556582_at LOCA405363,0023 08078921 4052484756 5077276
1, 1807224 1564028_s_a t FLJ40722 0 2, 750025 0, 67192906
1, 4337206 1566480_x_a t FLJ31795 0 2,810023 1, 4379538

215750Q,8065X74R1659 0 3,0428922 0,006880157 2,480364
225025 at IGSF8 0 1,905534 0,49440768 1,845558
227345 at  TNFRSF10D 0 2,1187048 0,36650723  2,0576801
236738 _at  LOC401097 0  2,4518428 1,685922  1,7134967
242517 at  GPR54 0 1,9395804 0,21328141 2,186202
228910 at  CD82 0  3,5779603  1,2853656  2,5263379
229307 _at  ANKRD28 0  3,1102884 0,8216141  2,5533133
231832_at  GALNT4 0  2,2378843 0,72167736 2,091024
37005_at NBL1 0 2,158463  1,2050192  2,0193584
227410_at FAM43A 0  3,1527455  1,5260311  2,2625198
228625 at  CITEDA4 0  2,2035446  0,8985138  2,1428196
240432_x_at 0 2,0101619  1,3507649  2,0001297
203074_at  ANXAS8 0 2,754555 0,79692614 2,6273892
206009_at  ITGAY 0  1,9594706 0,54135984 2,3522627
235438_at 0  4,0041165 0,70460325 3,542835
1560869 a_a

t 0 2,5460286  1,5980372  2,5416172
223525_at DLLA4 0  3,5447857  0,5724994 3,72409
232090_at DNM3 0 4,302288 3,442975  2,8309567
203904_x_at CD82 0 2,0282779  1,3777583  2,4270318
225645 at  EHF 0 4,428559 2,14202  3,7522347



1570388_a_a t LOC401530 0 3,911918 0, 027789168

1, 8137968 202877 s at A QRI 0 3, 3630056 0, 6407456
WQ2004400B@B204602_at DKKI 0 3,921798 3, 6861098 BCBERBISIBI0606

204932_at TNFRSFII B 0 4, 2726865 3, 2933848 0, 21878207

215268_at MACFI 0 2,6788146 1, 2724367 0, 8143623

216497_at LOC120364 0 2,3947499 1,1637448 0, 9242658

23573218867 TsLat PDGFA 0 2, 1128201 14,2426B15 1,330688 4, 4908447

20223320655 ,Rfsr TNI P3 0 3, 4747970, 8904967, ¢l 843642846 2,8587787
221870_at EHD2 0 2,571253 0 , 94932306 1, 2732899

20743329771 THONAVI O 3, 826694701, 508066954, 49638%676  3,7454016

214412&8%l23§h10 4,2949014 1, 8307322,12,324%H99 239ﬁiﬂ9at 2,6071193

cossei et §18+5033500 o' osoaten 1-aMBT00 S2979 05 O 107eE

21273ATHN/LDMY 3, 4273734 0 68&6624,6234272335675928@7@66 at 4,2896175

219875’1@ 0 s1:P94289 0, 329361231, 8918@%3022061§61_8¥795NP6109976637
03044 -0, 18439728 2 , 1745071 207386 at CYP7B

22464§ ’9868(‘)*62 0, 7309004 2, 746091 219228°%® at 2c3F2?%°3 2, 612585

209324023¢8&es06 1405712 2,5077276 215@5@29t Kb AMGS9 O 3,7553544

g 20545, 0, D000001ST 2, 490504, 0G5 oL J S, 1 s

20223819 8F048MD, 36650723 2, 0576801 28678824t LOCAEBLO97 03,5705357

224997, #518428 1 , 685922 1, 713696723ﬁ%51&Lat3GBR%47@ 3,0020173
1_9395804 0, 21328141 2, 186202 228910 at

236178 3779603 1, 2853656 2, 5263379 22930974t /QNK%&?@ 33,2491539

447901&&2884:1%1&2.]36141 2, 5533133 2318132256124 GALZNT6 416802 2,7274456

20682%’_%8;8%32R0’ 72167736 2, 091924 %Z:%&gg-?g N%Lg9p73%41585161%46626

; 2,0193584 227410_at 3A0 3 1527455
207443 §2603%13 2, 2625198 2286250at OI2PEPAOD 2 12635446  3,2061028
2Mﬁ7@ £985138 2 , 1428196 240432_x2ats00225 0101696297 3,4115193

~3507649 2, 0001297 203074 at 2 7545
23“”8—%969£%§2 2 . 6273892 206809 QN%AQ%%Q 0 1é4”§33470%224“”7
0, 54135984 2, 3522627 235438 _at 0 4, 0041165 0, 70460325

2omw§L§ﬂ@8%%N&§60869_a_a t o 2056§Q@@§2%25980%7@f%95416li%31Tﬂ

204163 at  EMILINI 0 -0,08650574 2,116541  3,2442234
215646 s_at CSPG2 0  1,0869541  0,9552003  4,6304297
220442 at  GALNT4 0 1,6785349  2,2396698  2,8896742
223194 s _at C6orf8s 0  1,4545181  1,8726805  3,2625294
227703 _s_at SYTL4 0 0,012060306  2,8051267  3,7273147
1552393 at  FLJ25421 0 0,008524944 0,79469424  4,0263605
1552394 a a

t FLJ25421 0  0,4518348  1,1220381 3,568555
1553785 _at  RASGEF1B 0  0,8244259  3,0841393 2,744691
1554079_at  GALNTLA4 0 0,80384594  2,1117246  3,2543478
1559777 _at 0 1,373273 1,964059 4,745006
1562433 at  FLJ10489 0 0,26058874  3,4475367  4,6152167
1568949 at  PITPNC1 0 0,004084121  2,9905202  3,3454092
1569095 at 0 1,0567621  1,0456768  3,5029418
200783_s_at STMN1 0 0,2741603  1,4904935  3,2696452
202403 _s_at COL1A2 0 0,83871436 2,151641  3,4803479
202431 s_at MYC 0  1,0226223  2,5720317 3,490832



223525_at DLL4 0O 3, 5447857 0,5724994 3, 72409 232090_at

DNMB O 4,302288 3 , 442975 2,8309567 203904 x_at CD82
WQ@2@002821779 1,3777583 2,4270318 225645 at EHRPOI/EP2008/010606

4,428559 2 , 14202 3, 7522344235737_at TSLP 0 4, 959613

1,5306113 4 , 4908447 202237_at NNMI 0 3, 6071026

3, 2686546 8587787 207433_at ILIO 0 4,00954 1, 7226876 3

202998 4B4016%214 414 x_at HBAI 00 20.#B32BG8 1157H®PG52  3,451721

203108 6071193r@44940_s_at PAPPA;0 2, 76%@9@314 2, 35919021967 4,352528
, 7074637 212730 at DWN 0 3b6943512 91267496 4

203131 24061 7BCHP9g74 at SLC12A8°0°%, 8936952 3118PP§41, | 3,411754

20359997663 %s22% 64 6 _X_at H19 0 2046604842, 726308672 , 3,3438997
6425989 209324 s at RGS 16 0 3, 3799229 2,467596 3
, 71553544 243788_at PHFII O 2,1383092 2,2994013 2
20398930829268Q02238_s_at NNMT O 4,0091883724 4 1583P327 3
, 5705357 224 997 x_at H19 0 2,8080769 3,1897178 3
0020173 236176 at 0 2, 051894 0 7956073 3 , 2491539 447
204308t AKIEABELT |8 0 2, 1295694020154839%02 21: ¥PPddse 3/ 7521276
04412&&825 Kar21@XTR 0 2, 750991600 6,9@9713421454 , 21121@@26 3,2713737

07442, F3 0 2. 22798091 3 8
20461315875 %ngz 1809235 1, 05%229$Q§%§%%§51633%§%g§9 at’ 1206384
201620PRES §SPCD120387 1 , 6486860 B 6195090027 20U951Es_atd, 371935

20487§:QND2 @pby 061742224 2, 055881-5, 15329475 2%4@@834@@4 3, 9027925
LIN. O -0,08650574 2 , 116

442234
2049oﬁf§646 Ggh %t CSP&@ 0 1 , 08895 136§b%%§ §'%EN5?%30455?17166
20510020442 GaPTGALNT4 0 1 , 67863491,312606698 12838895742 5, 630774
zoszs§%§194 festt Co0rf85 0 1, 654§l§% %s§?26§0§m§m3262529%05952

7703 s at SYTL4 0 0, 012060306 2, 8051267 7273
ﬂﬁ29155239§§5% FLJ25421 0 O, 00852&9W&4©6ﬁ©4694yw3456
, 0263605 1552394 a_a t FLJ25421 0 O ,- 4518348 1 ,

s e o SRR o 8 B R0 5000

205861 1ak7246P88 , 2543478 15597770 at © 7053523273 214294984059 2,704671
4, 745006 1562433 at FLJ10489 0 0, 26058874 3, 4475367 4
6152167 1568949 at PITPNCI 0 0, 004084121 2 099052
205898 at345488R 11569095 at 0 1, B5878P1195045676% 452 $0294&849967

4,341141

4 3988748

206027 at S100A3 0 0,13657278 1, 5692319 3,4727564
206090 s at DISC1 0 -0,8741116 1,8682606 5,05058
206729 at TNFRSF8 0 0,27889317 2,6180744 5,8870077
206741 at LOC51066 0 0,47887027 2,5547576 5,7315098
206859 s at PAEP 0 0,001321607 1,3401538 3,7394311
207510 at BDKRB1 0 2,0661907 3,4934416 3,781754
209325 s at RGS16 0 1,5113075 2,5088499 3,8291175
210095 s at IGFBP3 0 0,21584912 2,5991304 3,2872534
211372 s _at 1ILI1RZ 0 -0,6165594 1,6310264 3,7544057
211571 s at CSPG2 0 0,91350543 0,87646186 5,6404405
211596 s at LRIGL 0 3,8467457 2,826491 5,69805
211597 s at HOP 0 0,1277425 1,6993432 6,786917
212143 s _at IGFBP3 0 -0,19099335 3,7475343 4,0894177
212444 at 0 1,1151347 1,3201189 3,6738355
213139 at SNAIZ2 0 0,001255514 3,9536047 5,2359685
215495 s at SAMDA4 0 -0,6807276 2,1140902 4,5931683
218574 s at LMCDI1 0 0,004399216 0,005991654 4,832267



2007 83 s at STMNI 0 0, 2741603 1,4904935 3 , 2696452
202403_s_at COL1A2 0 0,83871436 2 , 151641 3 , 4803479
wQem48143¢1 at MYC 0 1, 0226223 2,5720317 PCT/EP2008/010606

3,490832202998_s_at LOXL2 Qg0, 4333325 1, 7000065

3,451721 203108 _at GPRCS5A 0 1, 6255034 1, 8504707

4,352528 203131 _at PDGFRA 0 -0, 45227933 1, 4600621
218973 a1 175ALPR5902 s at FSTL300 0184849845 3, 2068534 4,3477015
219163:3%%8%QK5203980 at FABP4 § O, @Q&b@ﬁﬁﬁZ 1238683757 5, 4903607

47341141 204301 at KIAAO711 0 015199099 1 469g34

21918% 215513385 204411 _at K F21B°0°00Y949%45 2, 35195 4,60227
221733, 2213%3?@204619 s at CSP@& 0 1,,1736@1426 1,4990444 4,3726726

22ess a0 ay pbex 0 Co 1LY o L “oRATas bOSTT

225578 G027326R 204904_at GIA4 000, 3DISITAY 2, 2777861 2,7829444
226623, 01766 205100_at GFPT2 @ 1p5h40616 1, &8%@&345 1 3,1336222
630774 205289 at BWP2 0 O, 60859656 1, 5663037 2059§
22725505790 USFAk BWP2 0 0, 07147631°1°%767%456 4 3%%@? 3547231
22824205826 080SMYOMR 0 0, 004983842-3,623754615 6, 963263  5,509818
05861 PIB 0 0,7059429.2, 4 704
22836%6%898A§E“%X3CR1 00, 01041%5692Qﬂ§§%%§04q §%§359 307516391
228859058027 _at S100A3 0 0, 13657278 %ﬂ§69%@19 3 41%¥2?564%63€M3S
22924206090 r3g&f44Dl SCI 0 -0, 874&116 468682606, D4 DHd358 5,156355
06729 at TNFRSF8 0 0, 2788 8074 007

2296238741 TR 417351066 0 0, 478 7£%°5%%h757é %%§§§909'3192“”

230232068859 REse@EF1IBAEP 0 O, 00132Q607:4J§23ﬂ€ﬁ17538 23007334311 4,1667137
21m930z510E%BW5DKRB| 0 2,0661997 3, cﬂ?@ﬁﬁﬂG 3, 18034 g 219080575
325 S at RGS 16 0 1, 5113075 , 5088499 3 829117
210095 S at I1GBP3 0 O, 21584912 2 5991304 3, 2872534
2318621ak372 0Bzat | L1R2 0 -0, 616559&&3A6@&0264935%54405714766165
11571 t CSP& 0 O , 5054 764618 0440
252738 20 TR G o 3, 546705 ééﬁﬁg% 1 5]2 PBsBE 2 699333
23510014597 S at HOP 0 0 , 1277425 1,16899B3%#32 627@5@1? 3,164012
23734214143 S at | G-BP3 0 -0, 19099835 436375343245:0994175, 1735163
212444 at 0 1 , 1151347 1,3201189 3 , 6738355 213139
at SNAI 2 0 0, 001255514 3, 9536047 5, 2359695 215495 S at
239808ANDA @ITENC16807276 2 , 114090B545531683629dB3%4 S at4, 18631

24077%?UA3%89%-004399216 0, 0059 16@“35%9%;5%’267%1§§874%-2-§t 3,8403585

8476033 3, 25058 3
242691 _at 0 0,042725943  2,1449049  3,0019956
40687_at GJA4 0 0,001706956  2,8572736 4,300132
41469_at PI3 0 0,08784416  3,8997574 2,944381
47069_at PRR5 0 -0,30954257 1,9246503 5,094549
52255 s _at  COL5A3 0 2,9138856  3,5991492 5,075999
223503_at  DKFZP566N034 0 0,001206623 0,010989565  4,3298063

In the present DNA micro arrays, also genes were
identified induced in DCs upon LPS/IFN-y or CD40L/IFN-y
signalling with involvement in the regulation of the genes IL-
10, TSLP, INDO, IL2RA, CSF-2 and CSF-3, all of which are known
to have an immune suppressive effect. In order to identify
potential master switches of immune regulation, a network of
regulators for those genes was generated with the Pathway
Studio software using Resnet 5 (version 1.2 January, 2007), a



219168_s_at PRR5 0 0, 3802334 1, 883373 5, 4903607
219181 _at LIPG 0 0,034028087 1, 7650458 4, 60227 221731
wo@v/ow@sSiP2 0 1, 1740024 1, 1199198 4, 3726726 22EOBOPADS/010606
PTGFRN 0 0, 2711382 2,54823% 4,0687737 225571_at LIFR O
1, 2333707 2, 1292431 2, 7829 84 226621_at FGG 0O
0, 91611135 2, 2092934 3, 1336222 227256_at USP31 0 O ,
datakeGOE 206 MmanGlI240Y B 3odaPS la2? 8@dbesubar CM@Seﬁa@tions

dex 153 AR TS 58 DL Sodken 10 570l b1aar 1 Bicgcino

the micpB384E Y daGBERUEs Do Xt teren GByhip @cglvatsee Bgs to
the rQagUF rﬁa th9365 2i At ﬁ@é@§7ﬂe&uﬂaﬂ5£95&2§uced in

228979 3511926 1 230 3 at ix)?? 44206667
maturz“bb "43 9 657 1M 8D 0146722
3, 7155752 2 . 9080575 231867_at ODZ2 0 0, 002545893

- % 53E: 4, 76 3243 P -0. 03394005
Tablez%s‘z%%,%gg%e%sﬁo%_‘“aﬁt“% ‘11‘75%‘8]6"’8'339‘8’%2, 099443
3,164012 237344 _at 0 0 , 14466353 0, 72832346 5, 1735163
239808 at PITPNC 0 0, 03585563 6 QArrHR854295 4, 18631
240770 _at PRP2 0 0, 358032 38 1, 2584826 3, 8403585
242691 _at 0 0, OHFPISIRT'27t*PA49048" % 0019956 40687
at GIAAshT®, 001706956 2, 8572736 4p13B0Q0s1B2 41469 at
PI3 0O ]5,@%7844131%, 8997574 2, 94438147069 at PRR5 0
- 0, 30954257 1, 92 46503 5, 094549 52255 s at COL5A3
0 2, 9138856 3, 599148905 IFRE999 223503 at
DKFZPSG@&Q34 0 QmE@01206623 0, 01098:9565:4, 32 98063
n the_present 0 arrays enes were
|dent|fT |nduc:IeL&O rgs upon LP%?%%%—gg or CH4
OL/ | FN-IRF1si gnal LlAg leOh ivprel vemehzsil_att he
regul atign of the.gepnes IL- 10 , TShP sl NDO | L2RA,
CSF-2 and CSF-3 , all of which are known t o have an
i mmune ¥tppressiVéleffect . | n ordBtoF_8%identify
potentimKBmasternsthmes of i munesgegukation, a
netmork ;regul s for those ge Se generated
with the at hwa ﬁé%dl o software uglgig\egesne 5
(versi ORELR, 2 JaﬁdéryIMZBO? ) , adabdbdse af nmammal i an

pat hwaysy@nd nol ggyl afsgnt eracti ongopeni yed from
PubMed and 44 Open access journal s, By uploading the

mcro artay datafPonT¥He differentialdty>activated DCs

to TBX21 IL10, IL2RA 220684 at
JUN CSF2 201465 _s_at
STAT5B IL2RA 205026 at
STATS5A IL2RA, CSF2 203010_at
STAT4 Not known 206118 at
ETV6 CSF2 205585 at
EGR1 IL2RA 227404 s at
NFATC1 IL10 210162 _s_at
CREB1 CSF2 214513 s _at
JAK1 TSLP, CSF3 1552611 a_at
JAK3 IL10, TSLP, CSF2 227677 _at
LYN IL10 202626_s_at
MAPKAPK2 IL10 201460 _at
MAP2K1 IL10, IL2RA, CSF2 202670 _at
CD274 Not known 223834 at

PDL2 IL10 224399 at



the regul atory network, potential master regul ators
i nduced in maturing DCs (table 5 ) could then be

W@ 20080743dl Table 5 : Master switches of i mMmunePCT/EP2008/010606
regul ation. Affynetrix | ne regul ation Index STAT 6
I LI O 201332_s_at LITAF ILI O 200706 s at ILIO, |NDO
| L2ZRA, STATI CSF3 232375 at IRF4 ILIO, CSF2 204562_at
| RFl | L#TGR4 | NDGQL1PLZRARR02531 at P&REP6Netatknown
203275_ataREL | 14;9,206035_at NFKBI 5] 44¢@ ,¢ | L2RA 239876
at STAT 3 IL2RA 235680_at RELA ILIO, 1L2RA
209878 APORE2ZUNB ULl O , CSF2 201473°%13CEBPB | LI O,
CSF3 212591inmt TBX21 I LI O, |L2RA 226684s aft JUN CSF2

201465 s at STATSB.| L2RA 205026 _at . STATSA | L2RA, CSF2
203010 Sgetrp éf%%%t known 206118 %&@v%—aésm

205585 AREGEGR |ASZRA 227404 s _at NPARG9_#4| O 210162 s

at CREBIs,CSF2 21451328t JAK TShBy,7oCSF3 1552611 a
at JAK3 ILIO, TSLP, CSF2 227677 at LYN'ILI O

202626 ¥C&F MAPRIRPKSN 9 O 201460 at®MRR2KA I LI O,
| L2RA, GRE2 2026#@oat11GRR74 Not knowessa23834 at PDL2

| LI O 224399 atPTGR4 ILI O, IL2RA 204896 _s_at | TGAX

I LI O 210184 _at ADORA2A |LI O 205013 s at
Fig. 9 shows examples for improved proliferative

responses after knocking down the expression of target
molecules in DCs identified in expression profiling using RNA
interference. It is shown that the genes exhibiting a DC
expression kinetic similar to IL-10, IDO, or belonging to the
cluster of master switches of immune regulation are involved
in negative regulatory immune suppressive feedback loops.
Experiments similar to those in which the expression of IL-10
or IDO using RNA interference was knocked down were designed.
DCs were transfected with siRNA specific genes from table 3,
4, or 5. Shown in figure 9 are the genes MAPKAPK2, IRF2,
PHF11, IRF4, JAK1l, CEBPB, and ETV6. After initiation of
maturation by a 6 hours exposure with LPS/IFN-g, the
genetically engineered DCs were co-cultivated with allogeneic
T-lymphocytes for 6 days. The allogeneic T-lymphocytes were
labelled with CFSE, a fluorescent dye that enters cells, binds
to proteins, and is retained inside the cell; excess CFSE was
washed off. With each cell division the fluorescence intensity
of the T-lymphocytes was halved, which allowed the assessment
of T-lymphocyte proliferation on day 6 of the co-culture. As
controls un-transfected DCs or DCs transfected with control
siRNA were used. The improvement of the capacity of
genetically engineered DCs to stimulate allogeneic T-
lymphocytes provides evidence for the involvement of the
siRNA-targeted genes in negative regulatory feedback loops.
This furthermore indicates that a DC immune medicine that is
genetically engineered for the knock down of such genes will
have an improved therapeutic effect compared to conventional

immune therapeutics.



Serpi nAl 1LI O 202833 s at SerpinEl CSF2 202627 _s_at
AREG CSF2 205239 _at OSM CSF3 , CSF2 230170 _at SOCS3
WORIRAMBWN 206359 _at | FNG | NDO , | L2RA 210354PGI/EF0g8/010606
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after knocki ng down the expression of target nol ecul es
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i mmune nedicine that is genetically engineered for the

knock down of such genes will have an i nproved

therapeutic effect conpared to conventional inmmune

t herapeuti cs. Concl usi on Evi dence is provided by the

present invention that the



features of a DC i mune nedi ci ne may be nodul ated by
genetic engineering. It was denonstrated that
W@WpORBHr essi on of i mrune stinmul atory nol ecul BST/EP20DX810606
as well as knock down of igsune suppressive nol ecul es
results in enhanced inmune stinulatory capacity. This
may find an application as a DC cancer vaccine or an
Claimgtti-i nfectious DC i mune nedicine, in which the DCs
are charged with tunour derived antigens or antigens
derived from m crobes, exposed to a maturatjon
1. Pharmadeidiciy RARPIET P &OMRELT MR P2 Rt + 1 braa Fyred
dendrtitel daiel Iy eserd iathdlex eoy nplyetihed @mpiriaieg the steps
of : suppressi ve DC nedi ci ne may be desi gned by knocki ng
" down immune stinulatory nol ecul es and by
overlennoasisiing ofmatmnte dRippridsist vee ot el RIseCSIRME
celld SHPRISS YV & § IMUP andBEH £ NG Y Y e &PPS | 5384 PASb1 e
in allergy or auto-| njty, but. also .in
by CARI M T He I HEL 15 TrHks Torh oter1oaSt rgne
denddirtans pledll nfze0i fH teindn Sagemtungs syisédumd gpdheially matured
dendd{ANSRL 31rhtsed%§én?f—%atqraé s, %mD@Qﬁrﬁ?g&#i&@é by their
preparéilon onprising partially mature endrit1e
capagidly scomseniris ellbyl%y met hod conprising the steps of:
a l)lbqr ?délirﬁi;ﬁﬂéﬂm bt{}% l‘iil?é’ldlfé :d@ 53@4 Sad)qr tjgr %%Ml‘tl,sﬂfular the
C S er eo r partia red, dendritic cells
part G it By AT A hat (G I 147 Oeet | 7062 h
releadirneasi-Icheo fdestchp td)c, ced | mat urati on agent to
pro e il t [t '
s ot o e L A A
of maintpining theipuld@RhrF e TelMelpfonyt rra§ity et
dendﬂ(aia:ritc; Cdd s td’r%acsﬂbaf’dér.&ﬂée/d rmjf Wtk et illznclfz%écsretion for
sem mat ure rel easin - of step a
2t 1413 G a0 1ot D i et ecitg Selected
from dapaldmuwf awmigitsi Mgt HEP401 ymphotytedwt imul reokyic acid
moleGARACIdne i endri td L geld s) char agiernisadbye comd pyed

IL-12 secretion for at |east 24 hours, preferably at

| caslt! 148 BT &ifd REEEdtled TG GRS Prdup o oifsi qa g one
T—lymﬁhdH}HH_iupﬁﬂﬁigmhﬁﬂmqﬂénuﬂéﬂabﬁﬁngiwﬁﬂhinﬂdﬁhdritic
cells?%%&%dl%&o:toc{ EN detr?a{# %r?asgupa(@lmlaefféﬂte’iwg/a% ]ﬂ’é)IFN—'Y

preven e expression of at east one
or befngmsHcaasd sppr ebyidiel tigh eetl s aiRrpdithis primary
matu@endd tdfent such as LPS/IFN-y and being selected from the
group consisting of interleukin 10 (IL-10), and indoleamine
2,3-dioxygenase (IDO), such as at least one of the genes given
in the tables 3, 4 and/or 5, by knocking out the gene or a
fragment thereof encoding said at least one T-lymphocyte
suppressive molecule or by introducing nucleic acid molecules,
preferably ribonucleic acid molecules, to inhibit or prevent
the expression of the at least one T-lymphocyte suppressive
molecule that is active within the dendritic cell or is
delivered from the dendritic cells to T-cells and
c) optionally adding substances to transform precursor

cells of dendritic cells into dendritic cells.

2. Preparation according to claim 1, characterised in that the

precursors of immature dendritic cells, in particular



cells exposed to a primary maturati on agent such as
LPS/IFN- g or being released fromdendritic cells
WePoees4t 0 a primary nmaturation agent such asPCPBEPI0P$P10606
g and being sel ected fron1§Qe group consi sting of
interleukin 10 (IL-10 i ndol eam ne 2
, 3-di oxygenase (1 DO, such as at |east one of the
monoqeress Qff verenat apel e tabt est S cal bpd/ @ Bhe bymipeeki ng

dendxlolbglé he gene, c?otfa{ﬁgé'@nfr&{?%l@ﬂﬁ e@ﬁgg%%ﬁ‘,g l§é@‘1’1<§i Mirrow,

east one T- Iyn'ph te suppressive

thymysy rlodiRlt ipPIir %gla]c%ﬂaﬁo?%‘il%%oggr ePerRery phgral

blood. bonucl ei ¢ aci d nol ecul es, to inhibit or pr event t he
expression of the at |east one T-1ynphocyte
suppressive nolecule that is active within the

3. Prhpabdttian caetdonting wel¢leirdl feond t hehalenek¢riged in

that 48ld St O Jaseldrfe %&ﬁtp@té@pﬁlm&@g&w&ns @nces
to transform precursor cel of dendritic cel into

seleqf&firfitam e 1FEouP CCF‘F%Jp%\"rJa‘W ot RIFH Y o T:Ir%? n?‘iCh as
heat— 1r&i’t&f1&ﬁitﬁ§’d&ﬁd ﬂwmmn{m@m@@ms@ismﬁ Caird thr€-Guerin

(BCG) Z?¥%%éféé§§lé% %égtééﬁgfqﬁﬁgﬁ%ytgf ﬁ%G BCG~ ?erlved

opol et dendr
llp%@b@@m@r@m%u%oﬁ% PRTERTEN &P ebwomhﬁéswbwde (LPS)

derlxﬁé'B/%m'B’”mblnl‘)d%sﬁ %ﬁi@@ie@%ﬂaﬁ'@@gltﬂfe or Gram
eri pheral bl oo . Prelﬁja(%auon ac ordln to claim1l

negatgve mlccrtPa‘?-%ﬁcacrblrﬁl%se'd 3 TR T Ra ot AR CERReund:
prefedeaidry tarc ioeldazmwirat i one afeminsg sehpeted, fionpdheicular
4-am &—@—%@ﬁ 1°f Qﬂﬁﬁﬁ?ﬁil of y THRBa SHGH 5 5-
Jheat -inact| form treated Baci |
qm@wwe"tﬂevea}@mﬂ (CBCG) (2 preiey HRY P GE) T“ikandaZOl (4,5-c]
quln&lolri'ﬁiéj—talilﬁrl{é Ar %ixﬁﬁ.&\ﬂ@iiﬁ&e@rééppad{ ady ghomatnnansows L e

onent s | ysacchari.d ) rived from
seranged oyt il aFORRY S EnPREly (et G it dP
doublrﬁeg%unareiaﬂ ANForga iR Nhey 1 |ns & 9 @az@qwm@htsneotdﬁﬂibundr

syntﬁﬁﬁﬂgarr/ogﬁuéé M Aazoqu ok d Nes 4s A ey £ i ¢ Nacid

10 1 e G LGy GRIEE et Hisk st R %L 3 9t (RF -1k HhF nagptofine 5. ¢
comba]rmmrtﬁ{s n-drefidianly arudouf 2re@tdyipropytgr a (TNF-a), IL-

1, TS bS] ) NG b B Ber ey dféeovn%imt

CD4OIpcs:rzyrﬁltﬁﬂmmlmﬁ@éls prastier ahi Yo pots | ¢ Ohsdemasin dovibl wl th
primaty andeds RNA 1 IRNA nd & L@&%@IciIﬂgr@%ﬁn@ér&ﬁ\mﬁo Odxpress

coso 5SS, 3 Siss, P8, SHLICH C ot natural duel ],
up - resyt Ik en ee xqomd siadni ans, Ct & esw@dth ya4 Urolympiens Ose .

factor a (TNF-a), IL-
4., Preparation according to any one of claims 1 to 3,
characterised in that prior to the manipulation step b) the
immature dendritic cells are contacted with the at least one
dendritic cell maturation agent for at least two hours,
preferably for at least four hours, more preferably for at
least six hours, in particular for at least twelve hours, to a
maximum of 24 hours, to give partially matured dendritic

cells.

5. Preparation according to any one of claims 1 to 4,

characterised in that the immature or the partially matured



1, IL-6 or prostaglandin E6, CD40L, preferably
reconbi nant CD40L or fusion proteins conprising the
weBok7geai n, or with primary cells or cell |PECEEP2008/010606

genetically engineered to press CD40L, or with
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(ii) inhibit or prevent the expression of at least one
T-lymphocyte suppressive molecule acting within the dendritic
cell exposed to a primary maturation agent such as LPS/IFN-y or
being released from dendritic cells exposed to a primary
maturation agent such as LPS/IFN-y and being selected from the
group consisting of interleukin 10 (IL-10), and indoleamine
2,3-dioxygenase (IDO), such as at least one of the genes given
in the tables 3, 4 and/or 5, by knocking out the gene or a
fragment thereof encoding said at least one T-lymphocyte
suppressive molecule or by introducing nucleic acid molecules,
preferably ribonucleic acid molecules, to inhibit or prevent
the expression of the at least one T-lymphocyte suppressive

molecule that is active within the dendritic cell or is
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up-regulate expression of CD40L such as T-lymphocytes.

10. Method according to any one of claims 7 to 9,
characterised in that prior to the manipulation step c) the
immature dendritic cells are contacted with the at least one
dendritic cell maturation agent for at least two hours,
preferably for at least four hours, more preferably for at
least six hours, in particular for at least twelve hours, to a

maximum of 24 hours.



conbi nations, preferably tunour necrosis factor a
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consi sting of environmental antigens that cause

al l ergy, auto-antigens agai nst which an i mmune
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transplant rejection.

16. Use according to claim 15, characterised in that the
medicament is administered to an individual prior to,
simultaneous with, or subsequent to radiation therapy and/or
anti-tumour or anti-microbial chemotherapy, or any therapy
aimed at treating allergies, autoimmune diseases, or stem cell

or organ transplant rejection.

17. Use of a dendritic cell according to claim 13 or a
preparation according to any one of claims 1 to 6 for the
manufacture of a medicament to treat and/or prevent
immunological disease caused by a pathologic over-reaction of
the immune system against environmental antigens, such as

allergens, or against autoantigens in the course of an



anti-tunmour or anti-m crobial chenotherapy, or any
therapy ainmed at treating allergies, autoinmune
WelR®eAazss] or stemcell or organ transpl ant rePEDEP29AS/010606

17. Use of a dendritic cellggaccording to claim13 or a

preparation according to any one of clains 1 to 6 for

the manufacture of a nedicanment to treat and/or
autoimmurentdigaagl ogi cal di sease caused by a pat hol ogic

over-reaction of the i Mmune system agai nst
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stemcell or organ tr ans&l ant . , ,
20. Use according to claim 19, characterised in that the

medicament is administered to an individual prior to,
simultaneous with, or subsequent to other modalities aimed at
treating or preventing the rejection of an allogeneic stem

cell or organ transplant.



