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Abstract
Dendritic cells (DC) present antigenic epitopes to and activate T cells. They also polarize the ensuing
T cell response to Th1 or Th2 type response, depending on their cytokine production profile. For
example, IL-12 producing DC generate Th1 type T cell response whereas IL-10 producing DC is
usually tolerogenic. Different strategies -- such as the use of cytokines and anti-cytokine antibodies,
dominant negative forms of protein, anti-sense RNA etc. -- have been employed to influence the
cytokine synthetic profile of DC as well as to make DC more immunogenic. Utilizing GFP expressing
recombinant adenoviruses in association with lipid-mediated transfection of siRNA, we have
silenced the endogenous IL-10 gene in DC. We show that IL-10 gene silenced DC produce more
IL-12 and also generates a better cytolytic T cell response against the human melanoma associated
epitope, MART-127−35, in-vitro. We also show that the GFP expressing adenoviral vector can be
used to optimize the parameters for siRNA delivery in primary cells and show that RNA interference
methodology can efficiently knock-down virus encoded genes transcribed at very high multiplicity
of infection in DC.
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Introduction
As professional antigen presenting cells, Dendritic cells (DC) play a major role in the
generation of an effective immune responses [1,2]. Upon capturing antigens, DC migrate to
the lymph nodes and present processed antigenic epitopes to T cells resulting in their activation
[3,4]. A variety of signals induce maturation DC that express high levels of antigen presenting
and co-stimulatory molecules and certain cytokines critical for the nature of the T cell response.
For example, Th1 type T cell responses need IL-12 synthesis by DC. DC can also produce
immunosuppressive cytokines, such as IL-10 [5-7], which can influence the nature and the
quality of the T cell response. IL-10 produced by DC can influence the DC maturation process,
down-regulate IL-12 production and thus interfere with the Th1 type T cell response generation
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[3,8-10]. IL-10 producing DC can also lead to immune tolerance [1]. Accordingly, there has
been considerable interest in influencing the DC maturation process so as to skew T cell
responses to a desired type (i.e., Th1 vs Th2/3) for translational purposes. Different strategies,
such as using various cytokines, anti-cytokine antibodies, dominant negative forms of the
proteins, and more recently through siRNA mediated gene silencing have been employed to
modulate the DC phenotype [7,11-15]. RNA interference (RNAi), the sequence specific
degradation of target mRNAs by short double stranded RNAs of 21−23 nucleotide length
[16,17], has been successfully used in various mammalian cell lines as well as in primary cells
such as T lymphocytes and antigen presenting cells [14,17,18]. Silencing of different cytokine
genes has been used to generate desired immune responses [14,15] and DNA vector,
adenoviruses as well as lentiviruses have been successfully used to deliver siRNA in different
cell systems [19-21]. Although siRNA technology has been effectively employed to silence
different genes in APC, including IL-10, and modulate their phenotype [14,15], to our
knowledge, gene silenced DC has not been employed to generate a better CTL response against
a relevant tumor antigen through active immunization or adoptive immunotheapy.

We show here that the delivery of siRNA oligonucleotides targeting GFP gene in combination
with recombinant adenovirus expressing GFP protein can be used to optimize siRNA delivery
conditions to achieve an effective gene silencing response in DC. Using optimized conditions,
we show that the endogenous IL-10 gene in DC can be effectively silenced. We also show that
IL-10 silenced DC up-regulate IL-12 production and result in the generation of a more robust
CTL response against the human tumor associated antigenic epitope, MART-127−35.
Additionally, we also show that genes expressed at extremely high viral load in dendritic cells
(GFP in this case) can be effectively cleared utilizing siRNA technology.

Materials and Methods
Cell Lines, Culture Media, and Reagents

A375 (MART-1 negative human melanoma) [22] cells, obtained from the ATCC, were cultured
in Dulbecco's modified Eagles` medium (DMEM) supplemented with 10% fetal bovine serum
(FBS). A375-MG1, a constitutively GFP expressing A375 cell line was generated by
transducing A375 cell line with GFP expressing retrovirus followed by serial dilution plating
and selection of GFP positive clones. Peripheral blood derived DC were generated by Ficoll
Hypaque gradient separation method as described before [23,24]. Briefly, the peripheral blood
lymphocytes were incubated in 6 well plates for 30 min. to 1 hour after which the non-adherent
population was taken out and the adherent monocyte population was cultured in Iscoves
Modified Dulbecco's Medium (IMDM) (Invitrogen, CA, USA) supplemented with 10% fetal
bovine serum (FBS) (Gemini Bioproducts Inc., CA, USA), containing 1000u/ml recombinant
human granulocyte macrophage colony - stimulating factor (GM-CSF) (Immunex, WA, USA)
and 1000u/ml recombinant human interleukin (rhIL-4 (R& D Systems Inc., Minneapolis,
USA), to differentiate them into DC.

Dendritic Cells Phenotype
Dendritic cells used in this study were phenotyped by quantifying the expression of CD80,
CD86 and MHC Class I molecules before and after siRNA treatment by flowcytometry, as
described previously [24,25]. Briefly, 1× 105 cells were stained with antibodies against the
desired molecule for 30−45 min., washed once with PBS, acquired using a FACS-Calibur and
analyzed by Cell Quest software (Becton Dickinson, CA, USA), as reported previously [24,
25].
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Adenovirus Mediated Delivery of GFP Protein in Dendritic Cells
Recombinant adenovirus vector expressing EGFP protein, used in this study to infect DC has
been described previously [23]. The virus was amplified to higher titers in HEK 293 cells. The
stock virus was cesium chloride gradient purified and titered on HEK 293 cells by adenovirus
titration kit (BD Biosciences, CA, USA). For GFP silencing experiments in DC, cells were
infected at 1000 moi (multiplicity of infection) virus, the dose found to be best to infect the
DC monolayer as reported previously [23].

Si RNA Mediated Gene Silencing
Chemically synthesized siRNA oligos targeting EGFP and IL-10 genes were obtained from
Dharmacon Inc., USA. The sequence of siRNA used for silencing GFP (Catalogue no.
P-002102−01−20) is given below:

GFP-siRNA-: AAGACGTAAACGGCCACAAGTTC

IL-10 smart pool (Catalogue no. M-0050066−00) (Dharmacon Inc., IL, USA) was used to
silence IL-10 gene. It contained a mixture of following four siRNA oligo-nucleotides:

IL-10-siRNA-1: TTAATAAGCTCCAGAGAA

IL-10-siRNA-2: TGGAGGACTTTAAGGGTTA

IL-10-siRNA-3: CATAGAAGCCTACATGACA

IL-10-siRNA-4: TCACGGCGCTGTCATCGAT

For gene silencing experiments, 3−5 days old immature DC were used. SiRNA were delivered
in dendritic cells by conjugating with gene silencer transfection reagent (GenLantis Inc., CA,
USA). Briefly, 5×105 immature DC were washed with PBS and re-suspended in 100μl serum
free IMDM medium. SiRNA-lipid conjugates were prepared by adding the double stranded
RNAs at different concentrations mentioned in the results section with 100μl serum free IMDM
medium containing 10μl gene silencer reagent and incubated at room temperature for 15−20
minutes. SiRNA- lipid mixture was then co-incubated with DC at 37°C for four hours. After
four hours, DC differentiating medium (IMDM containing GMCSF & IL-4) containing 2×
FBS was added and DC were cultured at 37°C. GFP gene silencing was followed up to 6 days
by immuno-fluorescence microscopy and also by quantification of GFP expression by FACS.
For IL-10 gene silencing experiments, DC cultured for two days, post siRNA treatment, were
analyzed for effective IL-10 gene silencing by RT-PCR analysis. DC culture supernatants were
used for ELISA to measure the secreted IL-10 and IL-12 proteins.

RT-PCR
For the RT-PCR analysis, siRNA treated and control DC were lysed using the Tri reagent
(Sigma Aldrich, MO, USA). Total RNA was isolated as per manufacturer's instruction and
cDNA was prepared using the first strand cDNA synthesis kit (Invitrogen, CA, USA). PCR
was performed for IL-10 (forward primer-GCCTAACATGCTTCGAGATC, reverse primer-
CTCATGGCTTTGTAGATGCC), IL-12 (forward primer-GAAGGCCAGACAACTCTAG,
reverse primer- CTATCAATAGCTACTGCCCG) and beta-actin (forward primer-
GGCATCGTGATGGACTCCG, reverse primer- GTCGGAAGGTGGAC-AGCGA) genes
and the PCR products were analyzed on 1.5% agarose gel.

In-vitro Cytotoxic T Lymphoctes (CTL) Generation Protocol
CTL generation experiments were essentially performed as described previously, with minor
modification [23,24,26]. Two days post siRNA treatment, DC were matured by overnight
treatment with LPS and IFN-γ as described previously [24]. Next day cells were harvested,
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counted to check the effect of siRNA treatment on DC survival and co-cultured with bead
purified CD8+ve T cells, as described previously [23,24]. Co-cultures were followed for at
least 10 days before quantifying the expansion of MART-127−35 epitope specific CTL
precursors by FACS analysis after staining the expanded T cells with MART-127−35 epitope
specific tetramer, as described previously [23,24]. Functional potential of expanded CTL was
analyzed by measuring the amount of IFN-γ secretion following overnight co-culture with
MART-127−35 peptide pulsed T2 cells, as described previously [25].

Quantification of siRNA Mediated GFP Silencing
GFP fluorescence in control and siRNA treated A375-MG1 cells and Adv-GFP infected DC
were quantified by flow cytometry, as reported previously [24].

ELISA
IL-10, IL-12 and IFN-γ cytokines were measured by sandwich ELISA kit (Immunotech,
Marseilles, France), according to the manufacturer's instruction.

Cytotoxicity Assay
Cytotoxic potential of CTL was measured by in-vitro chromium release assay, as described
before [25]. Briefly, CTL generated with control matured DC (control CTL) and IL10 silenced
matured DC (IL-10 si CTL), were co-cultured with Cr51 labeled, MART-127−35 peptide pulsed
T2 cells or MART-1 positive human tumor cells, at different ratios, and percent specific lysis
were calculated from the release of Cr51 in the culture supernatants [Percent Specific Lysis =
(Test release – Spontaneous release) / (Total release – Spontaneous release) × 100].

Results
Tracking the delivery and effectiveness of GFP targeting siRNA oligonucleotide

We first checked the delivery and gene-silencing efficacy of the GFP targeting siRNA oligos
by transfecting A375-MG1 cell line derived from A375 melanoma cell line by retrovirus-
mediated integration of GFP gene. A375-MG1 cell line was transfected with gene silencer
reagent coupled siRNA oligo, incubated for 48 hrs and analyzed by immunofluorescence
microscopy. As shown in Fig.1A, GFP siRNA effectively knocked down the expression of
GFP gene.

Optimization of siRNA delivery conditions in DC
We used both immature and fully matured myeloid DC for our studies. Adherent blood
monocytes grown in GM-CSF and IL-4 were used as immature DC and when needed, they
were further matured in LPS and interferon gamma treatment, a well established and routinely
reported method for DC maturation [23,24,26]. Immature DC expressed lower levels of MHC
class I molecules and CD80 & CD86 co-stimulatory molecules and these molecules were up
regulated upon maturation (Fig. 1C).

Although lipid mediated delivery of siRNA has been routinely used to transfect cell lines,
dendritic cells are usually difficult to transfect. In order to optimize the siRNA oligonucleotide
delivery parameters such as the dose of lipid carrier, siRNA dose range and the time course of
gene silencing etc., we utilized a recombinant adenovirus encoding GFP [23], in association
with lipid mediated transfected siRNA specific for GFP mRNA. Optimum MOI of the
recombinant adenovirus to infect DC was determined by infecting dendritic cells with Adv-
GFP virus at various MOI shown in Fig.1B. Infected cells were observed under the microscope
for GFP fluorescence and GFP expression levels were quantified by FACS analysis. MOI 1000
was found to be the optimum dose in accord with our previous observation [23]. All subsequent
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infections of DC were therefore carried out at 1000 MOI. For silencing of GFP mRNA
transcripts, siRNA oligonucleotide specific for the GFP gene was used at doses mentioned in
figure 2. The effect of siRNA treatment on GFP expression was observed under the microscope
(Fig. 2B-C). In higher magnification micrographs, focus was deliberately put on areas showing
GFP positive cells (Fig. 2B-C). However, after immunofluorescence micrograph analyses,
these cells were analyzed by FACS to quantify the levels of GFP gene expression (Fig. 2D).
As evident, significant suppression of GFP message was observed within 48 hrs of siRNA
treatment and the gene silencing effect was stable up to six days at a dose range of 0.01 μM to
1.0 μM (Fig. 2D).

Silencing of IL-10 in Dendritic Cells Results in Increased IL-12 Production and Up-regulation
of Co-stimulatory Molecule Expression

In order to silence the IL-10 gene in DC, we used 0.1μM siRNA, which was found to be
optimum for the longer suppression effect with GFP specific siRNA. The dose of 0.1μM IL-10
specific siRNA efficiently knocked down IL-10 both at the mRNA level (Fig. 3A) as well at
the protein expression level (Fig. 3B).

Neuralization of endogenous IL-10 by anti-IL-10 antibody has been shown to increase IL-12
production by DC [7]. SiRNA has also been recently utilized to modulate DC biology and
silencing IL-10 in DC has been shown to enhance Th1 response [15]. Silencing of IL-12 gene
in DC has been shown to result in increased IL-10 production and Th2 cytokine production
from allogenic T-cells [14]. We therefore examined the effect on IL-10 gene silencing on the
DC phenotype. As shown in Figs. 3A & 3C, in agreement with previous observations [7,15],
IL-12 expression was indeed up-regulated in IL-10 silenced DC, both at the level of mRNA,
analyzed by RT-PCR (Fig. 3A) as well as at protein level, measured by ELISA (Fig. 3C).

We checked the cytotoxic effect of the lipid treatment on DC. As shown in figure 3D, the
siRNA treatment had no negative effect on the survival of DC. We further tested the effect of
IL-10 gene silencing on the expression of co-stimulatory molecules. Fig. 4A shows that the
siRNA treatment had no inhibitory effect on the DC surface expression of co-stimulatory
molecules. In fact, in agreement with previous reports from other groups as well as our
laboratory that IL-10 negatively affects expression of co-stimulatory molecules on DC [5-8],
IL-10 knocked down DC had slightly higher levels of co-stimulatory molecules expression
(Fig. 4A).

IL-10 silenced DC generates a stronger CTL response against the human melanoma
associated epitope, MART-127−35

In order to check the immunogenic potential of IL-10 silenced DC, we used these DC to
generate a tetramer epitope specific CTL response in our in-vitro CTL activation model against
the human melanoma associated antigenic epitope, MART-127−35 [23,24,26]. As shown in Fig.
4B, IL-10 silenced mature DC resulted in the generation of a stronger CTL response in
comparison with immature and mature DC. The tetramer stained CTL populations in both
mature and IL-10 silenced mature DC were at located at identical heights in the FL4 upper
right quadrant in Fig. 4B (tetramer staining axis), suggesting similar TCR affinity profiles of
the two CTL populations. In order to quantify this CTL response functionally, we carried out
ELISA for INF-γ with MART-127−35, peptide pulsed T2 cells. In accord with the increased
MART-127−35 tetramer staining (Fig. 4B), CTL generated by IL-10 silenced DC
correspondingly produced higher amounts of IFN-γ (Fig. 4C), thereby confirming that the
expanded population generated by IL-10 silenced DC generated more antigen specific T cells.
CTL generated with both types of DC (control matured DC and IL-10 silenced matured DC)
exhibited similar cytokine release profile against different peptide dose range (data not shown),
suggesting that qualitatively both CTL were somewhat similar. We also examined the cytolytic
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potential of the CTL generated against the two types of DC (Fig. 5). CTL generated from IL-10
silenced DC exhibited higher cytolytic potential against MART-127−35 peptide pulsed T2 cells,
in an antigen specific manner (Fig. 5A). The CTL were also cytolytic against MART-1 positive
human tumor cells (Fig. 5B).

Discussion
Since DC can act both as facilitators and inhibitors of immune response, they are a good target
for devising effective immunotherapeutic strategies [1,27]. By presenting a given epitope, DC
can be “immunogenic” as well as “tolerogenic” depending on the context in which the epitope
is presented. From a translational viewpoint, considerable interest exists in influencing the
nature of the immune response by modulating the DC phenotype. Altering the immune response
towards the desired type (stimulatory vs inhibitory) is critical for the success of the treatment
regimens employed against different conditions such as autoimmunity, organ transplantation
and cancer.

It has been shown that the functional phenotype of DC can be influenced by interfering with
the expression of important DC-tropic cytokine genes such as IL-10 and IL-12 [5,6]. We have
previously shown that even fully matured DC can synthesize IL-10 and such IL-10 producing
DC can suppress T cell proliferation [5,6]. Utilizing gene micro-array analysis of IL-10 treated
DC we confirmed our initial observations and showed that IL-10 treatment does indeed down-
regulates the gene expression of IL-12 and co-stimulatory molecules in human DC [25]. Our
findings have also been independently confirmed by other groups [7] and it has been shown
that exogenous IL-10 treatment of monocytes results in down-regulated expression of co-
stimulatory molecules [5-7] and such treatment can affect the generation of Th1 type of immune
responses [10].

Generation of DC with superior immunogenic potential is essential for developing effective
immunotherapeutic strategies against infectious agents and cancers. For an effective cancer
immunotherapy, generation of a robust and strong CTL response against tumor-associated
antigens in vivo by DC based active immunization or in-vitro for the purpose of adoptive
immunotherapy is critical [28-31]. Various laboratories including our`s have utilized different
strategies, to achieve a stronger and long lasting CTL response against cancer antigens [2,23,
26,27,30,32]. Among various approaches we have employed include improving antigen
delivery and processing conditions in DC [23] and interfering with the activation induced cell
death (AICD) in the expanded CTL to sustain the CTL response longer [23,26]. However, since
one of the most important limiting factor in generating an effective CTL response is the
immunogenic potential of DC [33], devising strategies to generate DC with superior
immunostimulatory phenotype, such as we have shown here is noteworthy and will be useful.
Our data show that RNAi mediated ablation of inhibitory DC effectors such as IL-10 can
generate high quality DC with superior stimulatory phenotype which can eventually generate
a stronger CTL response against tumor associated antigens.

Although neutralization of DC synthesized IL-10 by IL-10-neutralizing antibody has been
shown to overcome the inhibitory nature of DC and to lead to higher secretion of IL-12 and
increased expression of co-stimulatory markers [5-7], siRNA based knock-down of
endogenous immunosuppressive agents will be a preferred method to make DC more effective
for therapeutic strategies such as active immunization. Recently, siRNA mediated ablation of
IL-10 in human DC has been shown to enhance Th1 type of T cell responses by CD4+ effector
T cells [15]. However, to our knowledge, IL-10 silenced DC has not been utilized to generate
a better antigen specific CTL response against relevant system human tumor antigens. Our data
extend the basic findings of Liu et al [15], on CD8+ CTL in a human tumor antigen model.
We show that the IL-10 silenced DC not only produce more IL-12 (Fig. 3), they also generate
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a CTL response of a greater magnitude to a clinically relevant tumor antigenic epitope, in-vitro
(Fig. 4B). Since the CTL populations generated with both DC types (control matured DC and
IL-10 silenced matured DC) exhibited similar IFN-γ release profile over different peptide dose
range (data not shown), the two CTL populations were apparently similar, qualitatively. As
such, it can be argued that the IL-10 silenced DC did not influence TCR “affinity/avidity“ of
expanded CTL. The IL-10 silenced DC, nonetheless, had a positive effect on the expansion of
the epitope specific CTL. The greater magnitude of the CTL response generated with the IL-10
silenced DC was evident by the higher percent tetramer positive populations along with a
corresponding higher secretion of IFN-γ (Fig. 5C) and increased cytotoxicity against
MART-127−35 peptide positive tumor and non-tumor cells (Fig. 5).

Finally, it should be pointed out that the methodology we have used here to track the siRNA
oligo delivery by transducing human dendritic cells with adenovirus encoding GFP gene (Figs.
1A & 2) can also be effectively utilized to optimize the effective parameters such as the dose
of lipid carrier, effective siRNA dose range and the time course of gene silencing etc., in
otherwise difficult to transfect primary cells. Our data also suggest that the siRNA technology
can be an effective anti-viral treatment, given the fact that a relatively high titer of transduced
adeno-viral encoded GFP mRNA transcripts were effectively knocked down in DC (Fig. 2).
Admittedly, knocking down of adenovirus encoded GFP gene does not replicate adenovirus
infection, but our data suggest that siRNA mediated targeting of viral genes essential for their
replication and/or packaging, can be effectively used for siRNA- based control of viral infection
in DC, as has been shown in different systems [34,35]. Collectively, our findings have
implications in siRNA based therapeutics as well as in DC-based immunotherapy.
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Figure. 1. SiRNA mediated silencing of GFP gene expression and quality of DC in siRNA
experiments
(A). Silencing of GFP gene in A375-MG1 cell line expressing GFP. GFP siRNA
oligonucleotides (0.1 μM) was transfected in A375- MG1 cell line and GFP knockdown was
examined 48 hr post transfection. (B). Adenoviral infection of dendritic cells. Dendritic cells
were infected with GFP encoding recombinant adenovirus at different multiplicity of infections
and the GFP expression was quantified by FACS analysis 48 hr post infection. (C). Phenotype
of DC used for siRNA treatment and follow up experiments. DC used for siRNA treatment
were phenotyped for the surface expression of MHC classI molecules and co-stimulatory
molecules, CD80 and CD86 in immature state as well as following maturation with overnight
LPS & IFN-γ treatment. All these experiments were done at least twice with similar results.
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Figure. 2. Effect of siRNA targeting GFP gene on GFP expression in dendritic cells
(A-C). Dendritic cells were transfected with 0.01, 0.1 and 1.0 μM siRNA oligos and GFP
expression was examined under microscope from day 1 to day 6. (D). FACS analysis was done
to quantify the GFP expression in GFP encoding recombinant adenovirus transduced DC and
in DC transduced with recombinant virus and treated with 0.01, 0.1 and 1.0 μM siRNA, up to
six days following treatment. These experiments were done twice with similar results.
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Figure. 3. IL-10 gene silencing in dendritic cells results in higher IL-12 production
(A). RT PCR of Dendritic cells treated with IL-10 siRNA oligos (0.01 μM) show effective
knockdown of IL-10 gene expression and resulted in increased IL-12 mRNA expression. (B
& C). IL-10 (A) and IL-12 (B) ELISA on supernatants of dendritic cells treated with IL-10
siRNA show effective knockdown of IL-10 protein expression and resulting increase in IL-12
protein expression. (D). Effect of siRNA treatment on DC had no effect on their survival.
siRNA treated immature DC were matured with LPS & IFN-γ and siRNA treated. Two days
post treatment, DC were harvested and counted by trypan blue exclusion (C-control untreated
DC, mDC-matured DC with no siRNA treatment, Si-mDC- matured and siRNA treated DC).
These experiments were done three or more times with similar results.
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Figure. 4. IL-10 gene silenced DC results in moderately increased expression of co-stimulatory
markers and generates a stronger CTL response against human melanoma associated antigenic
epitope, MART-127−35
(A). Dendritic cells treated with siRNA were matured and phenotyped for the surface
expression of co-stimulatory markers CD80, CD86 and MHC classI (iDC- immature DC,
mDC- mature DC, Si-mDC-mature siRNA treated DC). (B). IL-10 silenced DC results in
generation of a robust CTL response against human melanoma associated antigenic epitope,
MART-127−35. In-vitro co-cultures of peripheral blood derived CD8 +ve T cells with monocyte
derived immature DC, matured DC and matured and siRNA treated DC were set up and 10
days following co-culture, the expanded populations was examined for MART-127−35 epitope
specific T cells by staining with CD8 (X-axis) and MART-127−35 specific tetramer (Y-axis)
(C-Baseline CTL precursor frequency, iDC- in-vitro co-culture of CD8 +ve T cells with
immature DC, mDC- in-vitro co-culture of CD8 +ve T cells with mature DC, Si-mDC-in-vitro
co-culture of CD8+ve T cells with mature IL-10 silenced DC). (C). Quantification of IFN-γ
secretion by MART-127−35 epitope specific CTL. The in-vitro expanded populations generated
in Fig.4B were examined for IFN-γ production by exposing them overnight with either
MART-127−35 peptide or control MAGE-3 control peptide pulsed T2 cells and doing ELISA
on culture supernatants (iDC-immature DC co-cultured CTL population, mDC-mature DC co-
cultured CTL population, Si-mDC-IL-10 silenced mature DC co-cultured CTL population).
These experiments were done twice with similar results.
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Figure. 5. Analysis of cytolytic potential of CTL
(A). CTL generated with control matured DC (C-CTL) and IL10 silenced matured DC (IL-10
Si-CTL), were co-cultured with Cr51 labeled, MART-127−35 cognate peptide pulsed (T2+M1)
or control MAGE-3 control peptide pulsed T2 cells (T2+M3), at different ratios, and percent
specific lysis were calculated from the release of Cr51 in the culture supernatants, as discussed
in methods. (B). CTL generated with control matured DC (control CTL) and IL10 silenced
matured DC (IL-10 si CTL), were co-cultured with Cr51 labeled, human melanoma derived,
MART-1 positive tumor cells, PT, at 1:50 ratios, and percent specific lysis were calculated
from the release of Cr51 in the culture supernatants, as discussed in methods. Cytotoxicity was
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also observed with PT cells pulsed with MART-127−35 peptide (PT+M1) or control MAGE-3
control peptide (PT+M3).
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