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Abstract

Dendritic cells (DCs) have been utilized to enhance CD8+ T cell
responses to pathogen-associated peptides for enhancement of
vaccine efficacy. CD8+ T cells play a central role in the elimination
of viruses during acute viral infection and control of viremia during
chronic viral infection. For lentiviral infections such as HIV and
FIV, dendritic cell vaccines may be useful for augmenting CD8+
T cell function. Therefore, we asked if monocyte-derived dendritic
cells (moDCs) from FIV+ chronically infected cats maintained the
ability to stimulate CD8+ T cells in the absence of exogenous
antigen, when compared to uninfected controls. Using high speed
cell sorting, monocytes were isolated from PBMCs based on
forward versus side scatter gating. Cells were then cultured with
IL-4 and GM-CSF over the course of 6 days, and LPS was added
to stimulate maturation after the first 72 hours. We confirmed the
identity and maturation status of cells by cytologic examination and
FITC-dextran uptake. We then assessed differences in CD8+ T cell
proliferation in the presence of monocytes / macrophages (M/M),
immature dendritic cells (iDCs), and mature dendritic cells (mDCs).
We demonstrated that CD8+ T cell proliferation is maintained
in the presence of DCs from FIV+ cats and that production of
inflammatory cytokines and chemokines by DCs from FIV+ cats
is retained in vitro. Further, we confirmed the presence of virus in
co-culture. These results suggest that moDCs from FIV-infected
animals serve as viral reservoirs. More importantly, these results
support our hypothesis that moDCs maintain the ability to stimulate
CD8+ T cells during chronic lentiviral infection.
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AIDS: Acquired Immunodeficiency Syndrome, APC: Antigen-
Presenting Cell, CFSE: Carboxyfluorescein Succinimidyl Ester,
DCs: Dendritic Cells, FIV: Feline Immunodeficiency Virus, GM-
CSF: Granulocyte Macrophage Colony-Stimulating Factor, HIV:

Human Immunodeficiency Virus, iDCs: Immature Dendritic Cells,
LPS: Lipopolysaccharide, mDCs: Mature Dendritic Cells, moDC:
Monocyte-Derived Dendritic Cell, MHC: Major Histocompatibility
Complex, MM: Monocyte / Macrophage, PBMCs: Peripheral
Blood Mononuclear Cells, qPCR: Quantitative Polymerase Chain
Reaction, RPI: Relative Proliferative Index, SPF: Specific Pathogen
Free, TCR: T cell Receptor

Introduction

DC presentation of lentiviral antigen to T cells is important to
control infection. CD8+ T cells are especially critical for controlling
viral replication, as this population eliminates virus-infected
cells; therefore, DC-based immunotherapy has the potential to
augment virus-specific CD8+ T cell responses [1,2]. DC therapy
likely stimulates a more focused CD8+ T cell response, driving the
expansion of antigen-specific lymphocyte populations [3,4]. HIV-
1 infected patients on combination anti-retroviral therapy exhibit
DCs capable of stimulating a potent T cell response and producing
IL-12, IL-10, and B-chemokines [5-6]. They also demonstrate similar
morphology to DCs from uninfected patients [5-6]. These factors
suggest that DCs from chronically infected immune environments
may remain functional. However, in contrast to these findings, other
studies suggest that DCs from HIV infected patients have impaired
ability to stimulate CD8+ T cell proliferation and that viral infection
may inhibit DC maturation [6,7]. If DCs remain potent stimulators of
T cell activation in the face of chronic lentiviral infection, monocyte-
derived (moDCs) dendritic cells could provide an antigen-presenting
source for augmenting T cell responses [7].

Using the FIV model for AIDS lentiviral infection, we compared
proliferation of CD8+ T cells in the presence of monocyte/
macrophages (M/M), immature dendritic cells (iDCs), and mature
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dendritic cells (mDCs) generated from peripheral blood mononuclear
cells (PBMCs) of healthy and FIV-infected cats. Although CD8+ T cell
function is altered in long-term lentiviral infection, we hypothesized
that protracted immune stimulation during chronic infection
heightens the ability of DCs to promote T cell function. Therefore, we
asked if DCs from chronically infected FIV+ cats are able to stimulate
CD8+ T cell proliferation.

Following protocols for in vitro DC derivation in other species,
feline monocytes isolated and sorted from peripheral blood were
cultured with a combination of granulocyte macrophage colony
stimulating factor (GM-CSF) and IL-4 to generate DCs and with
LPS to stimulate maturation [8-12]. The M/M, iDCs, and mDCs
were co-cultured at a 1:1 ratio with autologous CD8+ T cells in the
absence of exogenous antigen to assess differences in stimulation
of CD8+ T cell proliferation in FIV+ cats and healthy control cats.
Culture supernatant pro-inflammatory cytokine and chemokine
concentration and copies per mL of virus were determined by
multiplex analysis and qPCR, respectively.

Table 1: Number of animals used for each experiment

Experiment # FIV+ # FIV-
FITC Dextran Internalization 2 0
Surface Phenotype by Flow Cytometry 7 6
CD8 Proliferation Assay 5 6
Cytokine / Chemokine from Cultures 2 2
PCR for Virus in Culture 5 7

After co-culture, CD8+ T cells from FIV+ cats exhibited greater
proliferation than those from control cats in the presence of all three
cell-types. Further, autologous M/M, iDCs, and mDCs maintained
the ability to produce pro-inflammatory cytokines and chemokines in
co-cultures of cells from FIV+ animals. Finally, we have demonstrated
the presence of FIV viral RNA in co-cultures from FIV+ cats. CD8+
T cells cultured alone produced minimal or no FIV RNA, indicating
that the M/M and moDCs were the source of virus. We propose that
moDCs from FIV+ cats can serve as a viral reservoir providing an
endogenous source of lentiviral antigen. More importantly, we have
demonstrated that moDCs maintain the ability to stimulate CD8+ T
cell proliferation in vitro.

Materials and Methods

Study animals

Specific pathogen free (SPF), 6 month-old, male cats were
purchased from Liberty Research, Inc. (Waverly, NY). FIV+ animals
were infected with the NCSU, isolate of FIV. Each cat was administered
1X10° TCID,  intravenously of cell-free virus as previously described
[13,14]. At the time of these studies, all cats had been infected for 1-3
years and were in the chronic stage of infection. During the course
of these studies, some cats were euthanized for use in an unrelated
study; therefore, the number of cats used in each experiment reported
decreases somewhat. All procedures described in this manuscript
were approved by the North Carolina State University Institutional
Animal Care and Use Committee (Table 1).
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Figure 1: Morphologic, functional and phenotypic assessment of feline monocyte-derived dendritic cells

(a) Sorting gate for monocytes. Monocytes were gated by typical FSC vs. SSC characteristics. PBMCs were surface immunophenotyped with anti-CD14 and
anti-CD5 prior to sorting, to confirm the monocyte gate (R4, outlined) with most (~90%) of the CD14+ cells inside and most (~90%) of the CD5+ cells outside of
the gate. (b) Morphologic analysis of M/M, iDCs, and mDCs after culture. Cells were fixed, stained and analyzed by light microscopy (100x shown here). M/M
have well-defined cell edges (left). iDCs have increased vacuolation and less well-defined cell edges (middle). mDCs display advanced vacuolation and less
well-defined cell edges due to cytosolic projections (right). (c) Flow cytometric assessment of FITC dextran uptake by iDCs and mDCs. Consistent with the cell
morphology noted above, iDCs exhibit far more FITC dextran internalization than mDCs. Results are representative of four measurements for each condition

from two FIV+ cats (asterisks p<0.05).
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PBMC isolation and cell sorting

Whole blood was collected in heparinized containers by
jugular venipuncture. Peripheral blood mononuclear cell isolation
was performed on samples prior to staining for cell sorting. Cells
were surface labeled with anti-CD14 (anti-CD14 FITC: Serotec
MCAI1568F), anti-CD5 (Clone 572, Feline anti-CD5 APC:
Tompkins, NCSU clone) and anti-CD8 (Clone 357, Feline anti-CD8
PE: M. Tompkins) and purified into monocyte or CD8+ CD5+ T
lymphocytes by high speed cell sorting (Moflo DakoCytomation ).
Cells were gated based on forward versus side scatter characteristics.
Anti-CD5 and anti-CD14 were used to confirm the monocyte gating
strategy with >90% of the CD14+ cells inside and >90% of the CD5+
cells outside the gate (Figure 1). CD8+ T cells were sorted from a
CD5+ population of lymphocytes.

Monocyte culturing and cell stimulus

Sorted monocytes or CD8+ T cells were cultured in RPMI
medium containing 15% FBS, 4mM L-glutamine, 1% non-essential
amino acids, 50ug/mL Gentamicin, 1% Penicillin Streptomycin, 2%
HEPES, 1% Sodium pyruvate and 50uM [B-mercaptoethanol. All
cells were cultured at 2.5x10° cells per mL of culture media in a 48
well plate (1x10° cells in 400puL per well). CD8+ T cells were cultured
with 100U/mL IL-2. After 24 hours, wells of monocytes were washed.
Fresh media was added to control cells and media containing 1pg/
mL IL-4 (Catalogue # 984-FL R&D Systems) and 1pg/mL GM-CSF
(Catalogue # 987-FL R&D Systems) was added to remaining wells.
After 48 additional hours, 50pL of media containing 1U/mL IL-2
was added to T cell wells. Fresh media was added to unstimulated
monocyte wells. To stimulated monocyte wells, 1ug/mLIL-4 and 1ug/
mL GM-CSF were added in 50pL of media along with 50ug/mL LPS
to induce maturation. After 72 additional hours of culture, monocyte
wells were either scraped in preparation for surface-phenotypic
analysis, viability analysis, and cytologic examination (Romanowsky
staining), or washed in preparation for co-culture without removing
from the dish. T cells were removed from wells, counted, and set aside
for CFSE staining and co-culture.

Dendritic cell characterization and viability assays

Monocytes, iDCs, and mDCs were surface immunophenotyped
with anti-MHC II Biotin (Serotec MCA2723), anti-MHC I FITC
(Washington State B072001/cell line H58A), anti-CD14 FITC
(Serotec MCA1568F), anti-B7-1 PE (BD Pharmingen 553769) and
anti-CD5 APC (572, Tompkins). For cell viability assays, samples
were stained with Annexin V APC (BD Biosciences 550424) and
Propidium Iodide (Roche Diagnostics 10969300). Samples were
assessed via flow cytometry using a Becton Dickson FacsCalibur.
Unstained samples were used to assess auto-fluorescence. For cell
surface characterization, CD5+ T cells were gated out of the analysis.

FITC Dextran uptake by iDC and mDC populations was
measured by flow cytometry. Samples from uninfected animals were
differentiated from monocytes into iDCs and mDCs as previously
described. The populations were treated with FITC Dextran
(Molecular Probes) and incubated at 0°C for 60 minutes. The samples
were assessed by flow cytometry using a Becton Dickson FacsCalibur.
Flow cytometry gating was established using a control population not
treated with FITC Dextran.

Cytologic examination

Cytologic staining was used to visually characterize M/M, iDC,
and mDC populations at the completion of culture. Samples were
centrifuged in a microcentrifuge prior to pipetting onto microscope
slides. Romanowsky staining was used to assess cellular morphology.
Cell morphology was confirmed by a veterinary clinical pathologist.

Autologous co-culture/Proliferation assay

All co-culture assays were performed with autologous cells as
described below. CD8+ T lymphocytes were stained with CFSE
using the Cell Trace CFSE Cell Proliferation Kit (Molecular Probes
C34554) according to the manufacturer’s instructions. Dendritic cell

wells were washed thoroughly with RPMI media without removing
the cells. Autologous T cells were added to each co-culture well at a
1:1 ratio (40,000 cells added) with 400uL culture media, and 1U/mL
IL-2. Controls included CD8+ T cells plated with 5 ug/mL ConA and
1U/mLIL-2 and CD8+ T cells plated with 1ug/mL IL-4, 1ug/mL GM-
CSF and 1U/mL IL-2. Cells without CFSE staining were maintained
in culture to assess background auto-fluorescence. Samples were
incubated at 37°C for 96 hours. Cells were gently scraped from wells
and accessed via flow cytometry (Becton Dickson FacsCalibur).
Proliferation was assessed via ModFit LT software. The CFSE positive
population was gated to remove antigen-presenting cells from the
analysis. Control groups were used to establish the position of the cells
that have not divided (parent peak) before assessing the proliferative
properties of experimental groups.

Multiplex analysis of DC/CD8+ T cell co-cultures

Supernatants from co-cultures of CD8+ T cells and mDCs were
thawed from -80°C on ice and treated with beads according to the
manufacturer’s instructions (Milliplex Cat#SPRFCYTOPMXI19).
Samples were plated in duplicate in a 96 well plate and were read
by Magpix Luminex Xmap multiplexing platform using Milliplex
Analyte software. Supernatants from co-cultures of cells from infected
and uninfected animals were both assessed (for each group n=2).

Determination of viral RNA levels in DC/CD8+ T cell co-
cultures by qPCR

Supernatants from co-cultures of populations of cells from
infected (n=5) and uninfected animals (n=7) and from cultures
of CD8+ T cells alone (n=2) were thawed from -80°C. RNA was
harvested from culture supernatants; reverse transcribed, and copies
per mL of culture media assessed as described previously.

Statistical analysis

A Student’s T-test was used for pair-wise comparisons of relative
proliferative indices and for comparisons of FITC Dextran uptake and
number of FIV viral copies in culture supernatants. Differences were
considered to be significant at p<0.05. Relative proliferative indices
were determined by dividing sample proliferative indices by those of
the control. ModFit software (Verity Software, Topsham, ME) was
used to analyze CD8+ T cell proliferation. The proliferative index is
defined as the total number of divisions divided by the number of
cells that went into division; cells that did not replicate once were
not included in the analysis [15]. For analysis of viral copies in
culture supernatants, a one-way ANOVA plus Tukey’s test was used
to compare the means from each group with p<0.05 considered
significant.

Results
Morphologic, functional, and phenotypic analysis

Methods for generating feline moDCs have been previously
described [16,17]. For the studies here, immature dendritic cells
were generated by treating sorted monocytes with IL-4 and GM-CSF.
Mature dendritic cells were then generated from iDCs by stimulating
with LPS. As shown in figure la, monocytes were sorted from
PBMC:s using forward vs. side scatter gating. Residual lymphocytes
were removed by washing of non-adherent cells on day 2, leaving a
relatively pure M/M culture [18].

Cell morphology was characterized by cytologic examination.
Figure 1b demonstrates the cell morphology for M/M (left),
iDCs (middle) and mDCs (right) which is consistent with those
described previously [16,17]. M/M exhibit crisp distinct borders,
iDCs form cytosolic projections, and mDCs contain increased
numbers of vacuoles and more extensive cytosolic projections.
FITC Dextran uptake by iDC and mDC populations was assessed
by flow cytometry. iDCs are reported to be more efficient at antigen
uptake before differentiating into mDCs [1,5]. Consistent with our
morphologic observations, figure 1c¢ demonstrates greater uptake of
FITC Dextran by iDCs than mDCs. Others have described changes
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Figure 2: M/M, iDCs, and mDCs exhibit similar surface phenotype following
in vitro culture

Following coculture, each group of cells was analyzed by flow cytometry. No
significant difference in CD14, MHCI, MHCII, and CD80 expression was noted
between cell types. FIV+ and FIV- cats are grouped together as no significant
differences were observed between the two (n=13). Error bars represent +
SEM for each surface marker.
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Figure 3: CD8+ T cells from FIV+ cats exhibit greater proliferation than CD8+
T cells from healthy controls following co-culture with autologous M/M, iDCs,
and mDCs

(a) CD8+ T cells from FIV+ and FIV- cats were cultured in the presence of
ConA and IL-2 (positive control, CTRL). Although the mean proliferative
index (Pl) was somewhat different, it did not reach significance. (b) For each
experimental group (M/M, iDC, mDC), CD8+ T cells from FIV+ cats (black
bars) exhibit approximately 50% greater proliferation than CD8+ T cells
from control cats (gray bars). (n=6 FIV- cats and n=5 FIV+ cats). Relative
proliferative indices (RPI) were determined by dividing sample proliferative
indices by those of the control. Error bars represent + SEM for each group,
p<0.05 (asterisks).

in surface expression of CD14, MHC I, MHC II and B7.1 in mDCs
during in vitro maturation [16,17]. Based upon these reports and
the morphologic and functional studies described here, we asked if
there were differences in expression of these surface receptors during
in vitro maturation. There was a high degree of variability in surface
receptor expression and no significant differences were identified
between noninfected control cats and FIV+ cats. Therefore, data
from noninfected controls and FIV-infected cats were combined for
comparison of surface marker expression between M/M, iDCs, and
mDCs. As shown in figure 2, there was a trend toward increased CD14
expression and decreased CD80 (B7.1) expression as maturation
progressed. However, due to the variability of expression between the
M/M, iDCs, and mDCs, neither of these trends reached significance.
Both MHC I and MHC II expression appeared consistent between
the groups.

Autologous co-culture

After confirming that M/M, iDCs, and mDCs exhibited
morphological traits consistent with the desired cell types, we asked
if DCs from chronically infected FIV+ cats retained the ability to
stimulate CD8+ T cell proliferation, when compared to DCs from
uninfected control cats. Aside from LPS to promote DC maturation,
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Figure 4: mDCs from FIV+ cats maintain the ability to produce pro-
inflammatory cytokines and chemokines

Cytokines were measured in culture supernatants using a multiplex cytokine
assay (see methods section). There was a trend towards increased
concentrations of pro-inflammatory cytokines (IL-12 p40 and TNF-alpha) and
chemokines (CXCL1 and CCL5) in co-cultures of mDCs and CD8+ T cells
from FIV+ cats (n=2) compared to those from FIV- cats (n=2). Results from
CD8+ T cells in culture alone were at the lower limit or below limit of detection.

there was no additional exogenous antigenic or mitogenic stimulation
of DCs. We hypothesized that DCs from FIV+ cats possessed
heightened stimulatory capacity as a result of chronic immune
activation. Further, we asked if M/M, iDCs, and mDCs served as a
source of endogenous virus. CD8+ T cells were isolated from FIV+ or
control cats and labeled with CFSE. Labeled CD8+ T cells were then
cultured at a 1:1 ratio with autologous M/M, iDCs or mDCs. After
96 hours, CD8+ T cell proliferation was assessed by flow cytometry.

As described in figure 3, M/M, iDCs, and mDCs from FIV+ cats
stimulated approximately 50% greater CD8+ T cell proliferation
when compared to uninfected control cats. As a positive control for
CD8+ T cell proliferation, CD8+ T cells were cultured alone in the
presence of IL-2 and ConA. As a control for DC culture conditions,
CD8+ T cells were also treated with IL2, IL4, and GM-CSF and did
not exhibit significant proliferation (not shown).

Because monocyte-derived APCs from FIV+ cats retained the
ability to stimulate CD8+ T cell proliferation, we asked if this may
be due, in part, to the production of stimulatory cytokines and
chemokines. Figure 4 demonstrates that there was a trend towards
increased concentrations of IL-12 p40 and TNFa, CXCLI and CCL5
in mDC co-cultures from FIV+ cats. Collectively, these data support
our hypothesis that DCs remain functional during chronic FIV
infection and suggest that monocyte-derived antigen presenting cells
from FIV+ cats exhibit heightened CD8+ stimulatory ability.

Determination of viral RNA levels in DC/CD8+ T cell co-
cultures by qPCR

The data reported in figure 2 suggests there was no difference
in the expression of costimulatory molecules between FIV+ cats
and control cats, while figure 4 suggests that mDCs from FIV+
cats produce stimulatory chemokines and cytokines to induce
proliferation. However, in the absence of exogenous antigen, we
asked if this was a direct result of production of these stimulatory
molecules or if the M/M, iDCs, and mDCs from infected cats might
be a source of viral antigen, which would enhance proliferation of
virus-specific T cells in culture. To answer this question, we quantified
FIV in culture supernatants. Figure 5 demonstrates that FIV was
present in all co-culture supernatants from FIV+ cats, but not in
CD8+ T cells cultured alone, and that iDCs supported a productive
viral infection approximately three times greater than that of M/M or
mDCs. Collectively, these observations suggest that M/M, iDCs, and
mDCs are the source of virus in culture. Further, these results suggest
that heightened proliferation of CD8+ T cells from FIV-infected
animals is multifactorial, resulting from both increased cytokine and
chemokine production by M/M, iDCs, and mDCs and the processing
and presentation of FIV antigen.

Discussion

As described in figure 1, we sorted monocytes from peripheral
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Figure 5: M/M, iDCs, and mDCs from FIV+ cats support a productive infection
following in vitro culture and differentiation

The number of copies per ml in culture supernatants was assessed by PCR
following co-culture of CD8+ T cells with autologous M/M, iDCs, and mDCs
from FIV+ cats. All groups produced virus in culture supernatants; however
iDCs supported the highest production of virus (gray bar) when compared
to M/M (hatched bar) and mDCs (black bar). CD8+ T cells from FIV+ cats
cultured alone produced almost no virus in culture supernatants (white bar).
Error bars represent + SEM from 5 FIV+ cats for each group (M/M, iDCs,
mDCs, p<0.05, arrows).No virus was detected in culture supernatants from
FIV- cats (n=7, not shown).

blood mononuclear cells (PBMCs) for differentiation into immature
and mature dendritic cell populations using IL-4 and GM-CSF for
the former and IL-4, GM-CSF, and LPS for the latter. The identity
and characteristics of these populations were confirmed by FITC
dextran uptake and cytology. As shown in figure 3, when M/M, iDCs,
and mDCs from healthy control cats were compared to each other or
when M/M, iDCs, and mDCs from FIV+ cats were compared to each
other, there was no difference in the ability of each respective cell type
to stimulate CD8+ T cell proliferation. This observation is interesting,
as immature dendritic cells are reputed to have a lower cell surface
concentration of MHC complexes and co-stimulatory molecules
necessary for stimulation [19]. However, as demonstrated in figures 2
and 3, morphologic and phenotypic analysis suggests that in vitro cell
maturation exists as a continuum. Distinguishing between the three
stages of maturation outlined here is difficult due to intermediary
phenotypes and this overlap between groups could account for the
lack of significance in comparisons of surface molecule expression
or stimulatory ability [19]. Further, the estimates for MHC I and
MHC II expression were conservative because we elected to utilize
a higher positive threshold based upon the degree of background
auto-fluorescence in cultured cells. Recently, Huang et al have
demonstrated that HIV-1 infected patients on combination anti-
retroviral therapy maintain DCs capable of stimulating a potent T cell
response [5]. Consistent with this, the data in figure 3 demonstrates
that following co-culture with M/M, iDCs, and mDCs, there is
increased CD8+ T cell proliferation in FIV+ cats when compared
to healthy control cats. These findings support our hypothesis that
DCs from FIV+ cats maintain their ability to stimulate CD8+ T cell
proliferation during the course of lentiviral infection.

Based upon these observations, we asked if DCs from FIV+ cats
retained the ability to produce inflammatory signals that promote
CD8+ T cell proliferation. Figure 4 shows that mDCs from FIV+ cats

retained the ability to produce IL12, TNFa, CXCL1, and CCL5, and
concentrations in the culture supernatants were approximately twice
that of healthy control cats. Similar to our findings, Chougnet et al.
reported that DCs from HIV-infected patients retained the ability
production of IL-12 or IL-10 and exhibited similar morphologic
features when compared to healthy controls [5,6]. Collectively, these
findings suggest mDCs from FIV+ cats exhibit a heightened ability to
produce inflammatory cytokines and chemokines. More importantly,
these data clearly answer the original question, demonstrating that
mDCs from FIV+ cats retain the functional ability to stimulate CD8+
T cell proliferation.

As described in the methods, the M/M cultures were washed to
remove non-adherent cells. While we anticipated a small amount of virus
might be produced during in vitro culture, the level of virus detected in
our assays was higher than expected. Similar studies from HIV-infected
patients suggest mDCs do not harbor significant levels of virus [11].
However, other studies suggest that monocytes, particularly CD16+
monocytes, may serve as a viral reservoir and source of productive
infection following monocyte differentiation [20-23]. Interestingly,
Freer et al. previously reported that feline CD14+ monocytes exhibited
poor ability to differentiate into dendritic cells in vitro [16]. As shown
in figure 1, monocytes were isolated by forward vs. side light scatter
characteristics; therefore, all monocyte subsets were included in our
experiments. The presence of FIV in co-culture supernatants of CD8+
T cells with autologous M/M, iDCs, and mDCs from FIV+ cats but not
in cultures of CD8+ T cells alone indicates that the monocytes isolated
for use in this study served as a viral reservoir. Collectively, these data
suggest that certain monocyte subsets, such as CD14lo or CD14- subset
were the source of in vitro virus production following differentiation
and likely provided FIV antigens for MHC-processing, and CD8+
T cell stimulation. Our original design was to compare DC “basal”
stimulatory activity of CD8+ T cells, without adding antigen. Although
it is a confounding factor for these experiments, the antigen-specific
population still represents a small fraction of the total cell population
within the DC culture. It is clear that DCs from FIV+ cats maintain
CD8+ stimulatory ability.

Heightening DC antigen presentation holds promise for enhanced
T cell stimulation [24]. Based upon this, different investigations have
utilized DCs pulsed with antigen-specific peptides to amplify T cell
responses [25,26]. However, DC immunotherapy trials for protection
against lentiviral challenge have demonstrated mixed results, ranging
from little measurable T cell responses or no reduction in viral loads
in some studies, to promotion of T cell proliferation and reduction
in viral load in other studies [4-5,27-33]. Collectively, these results
underscore the need for identifying novel methods to enhance cross-
presentation of exogenous antigen onto MHC class I molecules,
which in turn will boost the stimulatory ability of DCs for vaccine
and immunotherapy applications.

The FIV vaccine has demonstrated robust protection from virus
challenge [34,35]. Using the FIV model for AIDS lentivirus infection
offers a unique opportunity to identify key events contributing to
vaccine success and to identify novel methods for enhancing cellular
immune responses. While methods for loading DCs with antigens
were not a focus of this manuscript, DC-based immunotherapy may
yet hold promise for the optimization of antigen presentation. Using
the well-characterized FIV lentiviral model, ongoing studies in our
laboratory are aimed at enhancing cross presentation to stimulate
CD8+ T cell immunity that exceeds that for the already successful
FIV vaccine. The findings reported here indicate that M/M, iDCs
and mDCs from FIV+ cats are productively infected and are a source
of viral antigen and more importantly, that even during the course
of chronic FIV infection, DCs maintain the capacity to produce
stimulatory molecules and promote CD8+ T cell proliferation.
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