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Abstract
Vaccines constructed from rare-serotype recombinant adenovirus vectors (rAd) such as rAd
serotype 28 (rAd28) and rAd35 are currently being explored as alternatives to rAd5-based
vaccines because they circumvent the problems with pre-existing immunity that complicate the
effectiveness of rAd5 vaccines. However, previous work has demonstrated that the
immunogenicity of rAd28 and rAd35 is substantially lower than rAd5. Here we show that rAd28
and rAd35 increase apoptosis of antigen presenting cells (APCs), such as monocytes, relative to
rAd5 and mock infected controls. APCs undergoing apoptosis showed an increased loss of vector-
insert expression. Loss of vector-insert expression correlated with activation of NK cells, which
resulted in apoptosis of co-cultured monocytes. Finally, we show that activation of NK cells is
dependent on IFNα which is produced by exposure to rAd28 or rAd35, but not to rAd5. Taken
together, these data demonstrate that IFNα-induced activation of NK cells leads to increased
monocyte apoptosis and subsequent vector-insert loss. This may be a possible mechanism that
results in reduced immunogenicity of rAd28 and rAd35-based vectors.

Introduction
Adenoviruses (Ad) have been well studied as vectors for recombinant vaccines because of
their ability to generate strong, insert-specific memory immune responses [1, 2]. Vectors
constructed from Ad serotype 5 (rAd5) are the most well characterized, but their use as a
clinical vaccine product is limited by high preexisting immunity [3, 4]. As a result vectors
constructed from rarer serotypes, such as rAd28 or rAd35, are under consideration. The
differing immunogenicity of vectors constructed from different adenovirus serotypes is well
documented, with rAd5 being the most immunogenic, rAd35 being the least immunogenic,
and other serotypes, including rAd28, being moderately immunogenic [1, 3–6]. The
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mechanistic causes of this differential immunogenicity are incompletely understood. The
serotypes differ in infectivity, trophism, cellular receptor usage, intracellular trafficking
routes, and genome CpG content but these factors have not been conclusively shown to be
directly responsible for the differing immunogenicity [1, 7–10].

We have previously shown that rAd5 vectors induce large insert-specific CD8 T cell
populations with a high proportion producing both IFNγ and TNF and that the CD8 T cell
population resulting from exposure to vectors constructed from rare-serotypes, such as
rAd28 and rAd35, is lower in magnitude, but contain a greater frequency of triple positive
IFNγ-, TNF, and IL2- producing cells and a higher frequency of long-lived CD127+ cells [4,
11]. These differences are largely attributable to the induction of type I interferon (IFNα) by
rAd28 and rAd35, but not by rAd5 [11].

Here we further examined the impact of innate immunity on vector-insert expression.
Specifically we examined the impact of cell death and apoptosis on the duration of vector-
insert expression and the contribution of NK cells. We show that human CD14+ monocytes
are lost during infection with rAd28 or rAd35, but not rAd5. rAd28 and rAd35, but not
rAd5, induced IFNα-dependent activation of NK cells and these activated NK cells were
capable of inducing monocyte apoptosis. This provides a possible mechanism for the loss of
CD14+ monocytes after infection with rAd28 and rAd35, but not rAd5. Collectively, these
data suggest that duration of the vector-insert expression, APC apoptosis, and NK cell
activation differs greatly between vectors constructed from different Ad serotypes and
should be taken into consideration when designing rAd vaccines.

Materials and Methods
Isolation of primary PBMCs, NK cells, monocytes, and DC subsets

PBMCs from healthy donors were obtained by automated leukapheresis and isolated by
density gradient centrifugation. Signed informed consent was obtained from all donors in
accordance with the Declaration of Helsinki and the study was approved by the relevant
Institutional Review Board.

CD14+ microbeads (Miltenyi Biotec) were used with an AutoMACS magnetic cell sorter
(Miltenyi Biotec) to isolate CD14+ monocytes from PBMCs (>90% CD14+). NK Cell
Isolation Kit (Miltenyi Biotec) was used with LD MACS Separation Columns (Miltenyi
Biotec) to negatively select for NK cells (>90% CD56+ CD3-). Isolation of CD11c+
myeloid DCs (mDCs) and CD123+ plasmacytoid DCs (pDCs) were performed from
elutriated monocytes using CD1c and BDCA4 isolation kits (Mitenyi Biotec) (>85% CD11c
+ and CD123+ respectively) as described earlier [1].

Labeling of monocytes with violet tracking dye
Monocytes were stained violet using CellTrace Violet Cell Proliferation Kit (Invitrogen) by
incubating monocytes at the concentration of 1×106 cells/mL with 5 µM CellTrace Violet
Solution at 37°C for 7 minutes, in accordance with the manufacturer’s instructions.

rAd vectors
Replication-deficient rAd5, rAd28, and rAd35 vectors expressing eGFP were provided by
GenVec Inc. The construction of the E1/E3/E4-deleted rAd5 and rAd35 [12, 13] and the E1-
deleted rAd28 [6] has been described previously. The concentration of all vectors was
determined by measuring viral particles per milliliter and their activity by measuring their
ability to infect HEK293 cells. An MOI of 1000 was used for rAd5 and an MOI of 100 was
used for rAd28 and rAd35 to keep the rate of infectivity consistent for each vector [11].
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Sorting of insert-positive cells
eGFP+ cells from infected violet-labeled monocytes were sorted 24 hours post-exposure to
rAd vectors using a FACSAria cell sorter (BD Biosciences) (>99% eGFP+).

Measurements of cell apoptosis
rAd and mock-infected PBMCs were incubated with a viability marker and FcR blocking
reagent (Miltenyi Biotec). Cells were than washed with buffer containing 0.5% BSA and
25µM CaCl and stained with fluorescently labeled annexin V (Invitrogen) and antibodies to
CD3, CD11c, CD14, CD123, HLA-DR, and active caspase 3. Samples were then fixed with
1% PFA containing 25µM CaCl and analyzed using a LSR II flow cytometer (BD
Biosciences).

Activation of NK cells and NK cell/monocyte co-cultures
The processes for co-culturing NK cells with monocytes have been described previously
[14]. Briefly, sorted NK cells were incubated with media, conditioned media, or
recombinant IFNα at 37°C and 5% CO2 for 18 hours. The NK cells were then washed,
added to sorted monocytes cultures at a 1:1 or 1:10 effector to target ratio, and incubated at
37°C and 5% CO2 for 6 hours. Cells were then stained for flow cytometery as described. For
experiments blocking IFNα-signaling, NK cells were pretreated with 10µg/mL of IFNα/β
receptor neutralizing antibody (PBL Interferon Source).

Measurements of NK cell activation and monocyte apoptosis
rAd and mock-infected PBMCs were incubated with a viability marker and FcR blocking
reagent (Miltenyi Biotec) and then stained with fluorescently labeled annexin V and
antibodies to CD3, CD11c, CD14, CD56, CD69 and HLA-DR. Samples were then analyzed
using a LSR II flow cytometer.

Statistical analyses
Data analysis was performed using FlowJo version 9.3.2 (Tree Star). Statistical analyses
were performed using the Wilcoxon’s signed-rank test or the Mann-Whitney U-test with
GraphPad Prism version 5.0c software (GraphPad Software). Error bars shown represent
standard deviation in all cases. Measurements were considered statistically different at p<.
05.

Results
APCs undergo apoptosis after infection with rAd28 and rAd35, but not rAd5

We compared the size and viability of the CD14+ monocyte population within PBMCs
exposed to rAd5, rAd28, or rAd35 for 48 hours. The CD14+ monocyte population was
greatly reduced in frequency in samples exposed to rAd28 and rAd35, but not rAd5 or the
unexposed control (Figure 1A). Viability staining using Aqua cell viability dye revealed that
the remaining CD14+ population in the rAd28 and rAd35 exposed samples had a much
larger fraction of dead or apoptotic cells than the rAd5 samples or unexposed controls
(Figure 1B, top panels). In contrast, only low levels of cell death were detected in isolated
CD14+ cells alone that were exposed to any of the rAd vectors for 48 hours and no
difference was found between the vectors (Figure 1B, bottom panels).

Further viability staining with Aqua, annexin V or with active-caspase 3 antibody confirmed
that CD14+ monocytes and CD11c+ CD14− HLADR+ mDCs, but not CD3+ T cells, within
PBMCs exposed to rAd28 and rAd35 underwent a much higher degree of apoptotic death
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than cells exposed to rAd5 and unexposed controls (Figure 1C, left and center panels;
Supplemental Table 1).

Infected monocytes rapidly undergo apoptosis and lose vector-insert expression
To investigate the impact of vector infection on apoptosis we first exposed PBMCs to rAd5,
rAd28 or rAd35 expressing eGFP and compared the expression of viability and apoptosis
markers along with presence or absence of eGFP in monocytes. We chose to focus on the
monocyte population because they are the largest populations of cell infected by rAd5
vectors, both by frequency and by infectivity, containing the bulk of insert positive cells, and
for their ease of access. Aqua dye and active-caspase 3 antibody staining of eGFP+
monocytes showed limited or absent apoptosis in samples exposed to any rAd vectors
(Figure 2A, left panels). GFP-monocytes, however, showed increased apoptosis in cells
exposed to rAd28 or rAd35 compared to those exposed to rAd5 (Figure 2A, center panels).
In contrast, CD3+ T cells, which were not infected by any rAd vectors, did not up-regulate
any apoptotic markers after exposure (Figure 2A, right panels).

We speculated that the low frequency of Aqua+ and active-caspase 3+ cells in the eGFP+
CD14+ cell population might be caused by increased survival of vector-infected cells or by
preferential loss of eGFP-expression during apoptosis. To determine this we sorted CD14+
cells from PBMC cultures, labeled the cells with a violet tracking dye, and then exposed
them to rAd5, rAd28 or rAd35 for 24 hours. We then sorted the eGFP+ cells from the violet-
labeled monocytes (Figure 2B, top panels) and co-cultured them with autologous PBMCs
for an additional 24 hours. The ratio of violet-labeled monocytes retaining eGFP expression
was then determined for each vector (Figure 2B, lower panels). Monocytes exposed to
rAd28 or rAd35 lost a higher proportion of eGFP+ cells than samples exposed to rAd5
(Figure 2B, right panel).

Moreover, monocytes that lost eGFP expression (Figure 2C, bottom panels) showed a much
higher level of apoptosis than their counterparts that retained eGFP expression (Figure 2C,
top panels). This was particularly evident in cultures exposed to rAd28 or rAd35. These
results demonstrate that vector-insert+ monocytes undergoing apoptosis rapidly lose vector-
insert expression.

Impact of apoptosis on vector-insert loss
To determine the impact of vector-insert loss during apoptosis on overall vector-insert
expression we tracked the expression of eGFP in PBMCs exposed to rAd5, rAd28, or rAd35
for 4 days after rAd exposure. eGFP expression was rapidly lost in PBMCs exposed to
rAd35 and rAd28 after the first day, and continued to decline for the rest of the experiment
(Figure 3A). In contrast rAd5 infected cultures maintained consistently high levels of eGFP
expression. We then tracked the rate of eGFP expression in CD14+ cells or CD11c+ CD14−
HLADR+ cells within the PBMCs cultures. These populations were pre-labeled with violet
dye to ensure that losses in eGFP expression were not caused by downregulation of cell
surface markers due to infection, activation, or apoptosis. We observed that the loss of eGFP
expression associated with rAd28, or rAd35, but not rAd5 was apparent in both the CD14+
(Figure 3B) and the CD11c+ CD14− HLADR+ cell populations (Figure 3C). Purified
CD14+ monocyte cultures did not lose eGFP expression after infection with any rAd vector
(Figure 3D).

NK cells activated by rAd-exposed cells induce apoptosis of monocytes
Previous studies have shown NK cells, while not infected by rAd vectors [11], may be
involved in the clearance of rAd-insert expressing cells in vitro [15] and in vivo [16]. To
determine the involvement of NK cells in the clearance of vector-insert positive cells in
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rAd28 or rAd35 exposed PBMCs we first measured the activation state of NK cells by
staining for the NK cell activation marker CD69 [17]. NK cells in PBMC cultures exposed
to rAd28 or rAd35 upregulated CD69 expression while NK cells in PBMC cultures exposed
to rAd5 or unexposed controls did not (Figure 4A).

We have previously identified the induction of IFNα by exposure to rAd28 or rAd35 as a
major factor limiting their immunogenicity [11]. We therefore examined the role of IFNα in
NK cell activation using supernatant collected from cells exposed to rAd5, rAd28, or rA35
as well as unexposed PBMCs. Supernatants from bulk PBMCs or isolated pDCs exposed to
rAd28 or rAd35 showed increased levels of IFNα, while those exposed to rAd5 were similar
to the unexposed controls (Figure 4B). Notably rAd35 induced much greater IFNα
production than rAd28, contrasting with observations in mouse models [4, 6, 11].

We then co-cultured NK cells and uninfected monocytes with or without supernatants from
PBMCs (Figure 4C, solid bars) or pDCs (Figure 4C, striped bars) exposed to rAd5, rAd28,
or rAd35 or unexposed. NK cells cultured with supernatants from rAd5 exposed PBMCs or
pDCs showed no upregulation of CD69 expression compared to NK cells cultured with
supernatants from unexposed PBMCs or PDCs. However, supernatants from PBMCs and
pDCs exposed to rAd28 or rAd35 strongly upregulated CD69 expression which was
comparable to the levels induced by exogenous IFNα which was used as a control (Figure
4C).

Finally, NK cells, activated by supernatants from PBMCs and pDCs exposed to rAd28 or
rAd35, had an increased ability to induce apoptosis in unexposed monocytes during co-
culture as measured by Aqua dye and annexin V staining. NK cells treated with supernatants
from rAd5 exposed PBMCs showed no changes compared to NK cells treated with
supernatants from unexposed PBMCs (Figure 4D). Taken together, these data suggest that
NK cells, activated by factors secreted by accessory cells after exposure to rAd28 or rAd35,
but not rAd5, can enhance apoptosis of monocytes.

NK cell activation and vector-insert clearance is dependent on IFNα
NK cells were then treated with supernatants from PBMCs exposed to rAd5, rAd28 or
rAd35 or supernatants from unexposed PBMCs, media supplemented with exogenous IFNα,
or media alone in the presence or absence of IFNα/β receptor antagonist antibody before co-
culture (Figure 5A). As expected, NK cells upregulated CD69 expression when treated with
supernatants from rAd28 or rAd35 exposed PBMCs or to media supplemented with IFNα,
but did not upregulate CD69 when treated with supernatant from rAd5 exposed PBMCs,
unexposed PBMCs, or media alone. Pretreatment with the IFNα/β receptor antagonist
antibody reduced the level of CD69 activation on NK cells found with supernatants from
PBMCs infected with rAd28 or rAd35, or with media supplemented with IFNα. However,
although this reduction was consistent in multiple experiments it was incomplete. This may
be caused by insufficient neutralization of IFNα-signaling by the IFNα/β receptor antagonist
antibody or that the NK cells can be partially activated by alternative cytokines or factors
other than IFNα/β. Pretreatment with IFNα/β receptor antagonist had no effect on NK cells
treated with supernatant from PBMCs exposed to rAd5 or unexposed PBMCS, or media
only (Figure 5A).

We also examined the effects of IFNα on vector-insert expression by pretreating PBMCs
with exogenous IFNα or anti-IFNα/β receptor antagonist antibody before exposure to rAd5,
rAd28 or rAd35 and comparing the level of eGFP-expressing cells to controls. Consistent
with our previous findings in mice [11], PBMCs pretreated with exogenous IFNα and
exposed to rAd5 showed a reduction in the percentage of cells expressing eGFP (Figure 5B).
Additionally, PBMCs pretreated with exogenous IFNα and exposed to rAd28 or rAd35
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showed no reduction in eGFP expression (Figure 5B). Furthermore, PBMCs pretreated with
anti-IFNα antagonist antibody and exposed to rAd5 showed no increase in eGFP+ frequency
whereas exposure to rAd28 after pretreatment showed a strong increase in eGFP+ frequency
(Figure 5C). In contrast with our previous findings in mice, samples pretreated with anti-
IFNα/β receptor antagonist antibody and exposed to rAd35 did not show an increase in
eGFP-expressing cells. However, this is consistent with the incomplete reduction of CD69
levels we observe on NK cells after pretreatment with anti-IFNα/β receptor antagonist
antibody (Figure 5A).

Collectively, these results show that rAd28 and rAd35, but not rAd5 induce IFNα leading to
activation of NK cells that results in increased killing of monocytes. Activated NK cells with
increased killing ability correlate with reduced duration of vector-insert expression in rAd28
or rAd35 exposed cultures as compared with rAd5-exposed cultures.

Discussion
While examining the ability of rAd5, rAd28, and rAd35 to infect PBMCs we observed a
consistent loss of the CD14+ monocytes in cultures exposed to rAd28 or rAd35, which
concurrent with increased apoptosis. We found that vector-insert expression was rapidly lost
in vector-insert positive cells undergoing apoptotic cell death with all rAd vectors. However,
vector-insert positive monocytes infected with rAd28 or rAd35 showed a greater frequency
of loss of vector-insert expression than those infected with rAd5 as a result of increased
apoptosis. PBMCs infected with rAd28 or rAd35 had a rapid loss of vector-insert expression
after 48 hours of infection while PBMCs infected with rAd5 maintained a consistently high
level of vector-insert expression throughout the experiment. Interestingly, rAd28-exposed
samples had reduced loss of vector-insert as compared to rAd35-exposed samples. This
could potentially explain why rAd28 is generally more immunogenic than rAd35, despite
having similar levels of DC maturation and infectivity.

Previous work has shown that rAd28 and rAd35 are only immunogenic at high inocula,
whereas rAd5 remains immunogenic at low inocula [11]. This observation is consistent with
the concept that increased apoptosis leads to reduced insert expression, which, in turn, may
lead to decreased immunogenicity. At low doses, the expression of inserts from rAd28 and
rAd35 may be reduced by IFNα-induced apoptosis while the insert from rAd5 remains
unaffected. At high doses inserts from rAd28 and rAd35 may be expressed at a high enough
level to compensate for their loss due to IFNα-induced apoptosis.

It is not known why rAd28 and rAd35 induce IFNα, but rAd5 does not. It has been
suggested that differences in trophism, cellular receptor usage, intracellar trafficking routes,
or genome CpG content could be responsible, but none of these potential mechanisms has
been shown conclusively [1, 7–10].

There have been a limited number of studies examining the role of NK cell activation and
function during exposure to rAd vectors. One such study found that rAd35, but not rAd5
inducted the activation of NK cells in vitro through induction of IFNα production by pDCs
in a TLR9 dependent manner [15]. However this study did not address the effects of NK cell
activation on immunogenicity, vector-insert expression, or vector clearance. A second study
determined that NK cells, activated by IFNα, are responsible for the in vivo clearance of
insert-antigen from mice vaccinated with rAd5, but did not examine rare serotype rAd
vectors such as rAd28 or rAd35 [16]. Here we show that increased IFNα production induced
by rAd28 and rAd35, but not rAd5 leads to increased NK cell activation, which correlates
with increased vector loss and APC apoptosis.
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The effects of vector-induced apoptosis and vector-insert loss on the immunogenicity of
vaccines constructed from rare serotype adenoviruses are unknown. Notably, we and others
have reported that although rAd5 induces a strong T cell response, the smaller CD8 T cell
responses induced by rAd28 and rAd35 are of higher quality with increased CD127
expression, proliferative capacity, and polyfunctionality [11, 18, 19]. How these qualitative
differences affect protective efficacy remains to be determined.

The presence of apoptotic cells has been proven to have a strong immunosuppressive effect
on cytokine and chemokine production and the development of immunological memory
[20–23] that could be responsible for the reduced immunogenicity of rAd28 and rAd35.
Additionally, the effects of antigen dose on adaptive immunity are well established [10, 24,
25]. In our system the initial antigen dose is consistent between rAd vectors by titrating the
MOI for each vector individually [11]. Here we show that despite a similar initial antigen
dose the duration that antigen remains available before clearance by innate immune
mechanisms can vary greatly between rAd vectors. A previous study, using a doxycycline-
regulated rAd5 vector capable of premature termination of vector-insert expression, found
that shorter periods of antigen duration lead to reduced memory CD8+ T cell responses
following vaccination [19]. This suggests that the shorter duration of antigen availability
after infection with rAd28 or rAd35 may ablate their immunogenicity and reduce their
effectiveness as vaccines.

Future exploration is needed to fully understand the impact of vector-induced apoptosis and
vector-insert loss on rAd vaccination strategies. Given that recent HIV vaccine trials
incorporating rAd5 vectors have failed to show efficacy [26] studies which elucidate the
impact of vector-induced apoptosis and vector-insert loss on rAd vaccination strategies are
warranted.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Highlights

rAd28 and rAd35 vectors, but not rAd5 vectors, induce monocyte apoptosis.

Monocyte apoptosis leads to rapid loss of vector-insert expression.

Vector-induced monocytes apoptosis is, at least in part, due to NK cell activation and
killing.

NK cells are activated by vector-induced interferon alpha production.
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Figure 1. Monocytes begin apoptosis and lose surface CD14 expression after exposure to rAd28
or rAd35
(A) Frequency of CD14+ monocytes from PBMCs exposed to rAd5, rAd28, or rAd35 for 48
hours and an unexposed control (n=5). (B) Viability staining of CD14+ monocytes gated
from PBMCs (upper panels) and sorted CD14 monocytes (lower panels) exposed to rAd5,
rAd28, or rAd35 for 48 hours and an unexposed control (n=6–8). (C) Staining of Aqua cell
viability dye (top panels) and the apoptotic markers annexin V (middle panels) and active
caspase 3 (lower panels) on CD14+ cells (left panels), CD11c+ HLADR+ CD14− cells
(middle panels), and CD3+ cells (right panels) gated from PBMCs exposed to rAd5, rAd28,
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or rAd35 for 48 hours and an unexposed control (representative of 5 independent
experiments).
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Figure 2. Monocytes exposed to rAd28 or rAd35 lose vector-insert expression during apoptosis
(A) Viability dye (upper panels) and active caspase 3 (lower panels) staining of PBMCs
gated on CD14+ eGFP+ cells, CD14+ eGFP− cells, or CD3+ cells after exposure to rAd5,
rAd28 or rAd35 and an uninfected control after 48 hour culture (representative of four
independent experiments). (B) eGFP+ cells sorted from violet-labeled CD14+ cells after 24-
hour exposure to rAd5, rAd28, or rAd35 (top panels). The percentage of those eGFP+
violet-labeled CD14+ cells remaining eGFP+ after 24-hour co-culture with PBMCs (bottom
panels) (n=4) (* p<0.05). (C) Viability staining of cells remaining eGFP+ (upper panels)
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and cells that lose eGFP expression (lower panels) (representative of four independent
experiments).

Johnson et al. Page 13

Vaccine. Author manuscript; available in PMC 2015 February 03.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 3. Vector-insert expression is lost in cultures infected with rAd28 or rAd35 but not rAd5
Percentage of cells expressing eGFP in PBMC cultures infected with rAd5, rAd28, or rAd35
and an uninfected control gated on total PBMCs (upper left panel), CD14+ monocytes
(upper right panel), CD11c+ CD14− HLADR+ mDCs, (lower left panel) (n=6). The
percentage of eGFP in sorted CD14+ monocyte cultures infected with rAd5, rAd28, or
rAd35 and an uninfected control (lower right panel) (n=6).
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Figure 4. NK cells are activated by supernatants from PBMCs exposed to rAd28 or rAd35, but
not from unexposed or rAd5 cells
(A) The level of CD69 expression on CD3− CD56+ NK cells following exposure of PBMCs
to rAd5, rAd28, or rAd35 for 24 hours and an unexposed control (representative of 6
different experiments). (B) Level of IFNα in the supernatant of PBMC cultures exposed to
rA5, rAd28, or rAd35 for 24 hours and mock infected controls. (C) Level of CD69 positivity
on NK cells following 18-hour exposure to media, media plus IFNα, or indicated
supernatant and 6-hour co-culture with monocytes (n=4–8) (* p<0.05, **p<0.001). (D)
Aqua cell viability dye (top panels) and annexin V staining (bottom panels) of CD14+
monocytes following 5-hour co-culture with NK cells activated by supernatants from
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PBMCs exposed to rAd5, rAd5, rAd28, or rAd35 and an unexposed control (representative
of 3 different experiments).
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Figure 5. NK cell activation and vector clearance is IFNα-dependent
(A) Activation of NK cells as measured by CD69 expression after exposure to supernatants
from PBMCs exposed to rAd5, rAd28, or rAd35, media supplemented with exogenous
IFNα, or media in the presence (lower panels) or absence (upper panels) of interferon α/β
receptor antagonist antibody (representative of 3 independent experiments). (B) Fold
decrease (upper panel) of eGFP+ cells in PBMC cultures exposed to rAd5, rAd28, or rAd35
after pretreatment with exogenous IFNα compared to donor matched, untreated rAd-
exposed cultures (n=4). (C) Fold increase (lower panel) of eGFP+ cells in PBMC cultures
exposed to rAd5, rAd28, or rAd35 after pretreatment with anti-IFNα antagonist antibody
compared to donor matched, untreated rAd-exposed cultures (n=6).
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