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SHORT COMMUNICATION

Antigen-presenting cell-targeted lentiviral vectors do not
support the development of productive T-cell effector
responses: implications for in vivo targeted vaccine delivery
C Goyvaerts1,7, Y De Vlaeminck1,7, D Escors2, S Lienenklaus3, M Keyaerts4,5, G Raes6 and K Breckpot1

Targeting transgene expression specifically to antigen-presenting cells (APCs) has been put forward as a promising strategy to
direct the immune system towards immunity. We developed the nanobody-display technology to restrict the tropism of lentiviral
vectors (LVs) to APCs. However, we observed that immunization with APC-targeted LVs (DC2.1-LVs) did not evoke strong antigen-
specific T-cell immunity when compared to immunization with broad tropism LVs (VSV.G-LVs). In this study, we report that
VSV.G-LVs are more immunogenic than DC2.1-LVs because they transduce stromal cells, which has a role in activating antigen-
specific T cells. Moreover, VSV.G-LVs trigger a pro-inflammatory innate immune response through transduction of APCs and stromal
cells, while DC2.1-LVs trigger a type I interferon response with anti-viral capacity. These findings question the rationale of targeting
LVs to APCs and argue for the development of VSV.G-LVs with an improved safety profile.

Gene Therapy (2017) 24, 370–375; doi:10.1038/gt.2017.30; published online 25 May 2017

INTRODUCTION
Cancer immunotherapy aims to activate cytolytic immune
responses against tumor antigens, which are often self-antigens.
Therefore, breaking immunological tolerance is a major challenge
in cancer immunotherapy.1 Because professional antigen-
presenting cells (APCs) like dendritic cells (DCs) are major
regulators of immune responses, many strategies have been
developed to deliver tumor antigens to them.2 Initially, these
strategies were employed to deliver tumor antigens to ex vivo
generated DCs. However, the generation and modification of DCs
is time and money consuming. Moreover, ex vivo DCs do not cover
the diversity of APC-subsets found in vivo. Since APCs like
conventional DCs, plasmacytoid DCs and macrophages constitute
a functionally specialized, heterogeneous family of cells, strategies
have been developed to deliver tumor antigens to these cell
subsets in vivo.3

Lentiviral vectors (LVs) have attracted considerable attention as
vehicles for cancer vaccination.4 They efficiently transduce
terminally differentiated cells like DCs in vitro and in vivo.2,5–8

Moreover, LVs deliver their genetic cargo as well as DC activating
pathogen-associated molecular patterns.9–11 This enables APCs to
induce both cellular and humoral immune responses. Several
strategies have been developed to target LVs to APCs. The first
strategy that was described exploited an engineered Sindbis
envelope glycoprotein.12 Sindbis virus naturally binds to DC-SIGN
and heparan sulfate. Abrogating binding to heparan sulfate
enhanced its specificity for DC-SIGN expressing DCs. In vivo studies
showed infection of DCs, with little off-target transduction and
stimulation of antigen-specific immunity against antigens like

ovalbumin (OVA), prostate-specific cancer antigen and gp100.12–14

However, the ability of DCs to capture viruses via DC-SIGN and
transmit them to other cells, as such enabling viral (antigen)
spread has prompted the development of other transductional
targeting strategies. In this regard, engineered glycoproteins of
measles virus and vesicular stomatitis virus (VSV) have been
combined with APC-targeting moieties. The principle of both
platforms is that the binding domain of the natural glycoprotein is
deleted without affecting the domain responsible for fusion of the
viral envelope with the target cell membrane.15,16 Specific binding
to APCs is in both cases provided by immunoglobulin regions like
a scFv specific for major histocompatibility complex-II or
nanobodies specific for conventional DCs (DC1.8), or for macro-
phages, conventional DCs and plasmacytoid DCs (DC2.1).17–20

Despite the high specificity of these LVs, immunization with them
did not result in stimulation of equally strong CD8+ T-cell
responses as immunization with broad tropism LVs (VSV.G-LVs),
even in the presence of an adjuvant like IL-12.20–22 These
observations prompted us to study the events that are involved
in the stimulation of antigen-specific CD8+ T-cells after delivery of
APC-targeted (DC2.1-LVs) versus VSV.G-LVs.

RESULTS AND DISCUSSION
We previously developed the nanobody-display technology to
redirect the tropism of LVs to APCs. Herein, LVs are pseudotyped
with a binding-defective but fusion-competent truncated version
of VSV.G (VSV.GS). The tropism of the LVs is determined by the
nanobody that is displayed on the LV-surface. Using nanobody
DC2.1 (NbDC2.1) we showed that the LV-transduction could be
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restricted to macrophages, conventional DCs and plasmacytoid
DCs, while VSV.G-LVs also transduced fibroblasts, B and T cells.19

Despite recent reports on the tolerogenic properties of lymph
node stromal cells,23 we observed that intranodal delivery of VSV.
G-LVs, which transduce stromal cells, induced potent CD8+ T-cell
responses. In contrast, intranodal delivery of DC2.1-LVs, which do
not transduce stromal cells, did not induce strong CD8+ T-cell
responses.20 Similar results were observed after subcutaneous
delivery of DC2.1-LVs versus VSV.G-LVs.21 These observations
prompted us to examine the cellular and molecular events
involved in the stimulation of antigen-specific CD8+ T-cell
responses after delivery of DC2.1-LVs versus VSV.G-LVs.
Since the target recognized by NbDC2.1 on APCs is yet

unidentified, and since several receptors are known to transfer
tolerogenic properties to APCs,24 we first explored whether the
interaction of NbDC2.1 with its yet unidentified antigen on APCs
could explain the low immunogenicity of DC2.1-LVs. Therefore, we
generated broad tropism ovalbumin (OVA) -encoding LVs,
pseudotyped with both VSV.G and NbDC2.1. We reasoned that if
binding of NbDC2.1 to its antigen transfers tolerogenic properties
to APCs we would observe a reduction in OVA-specific CD8+

cytolytic T cells upon immunization with VSV.G-LVs harboring
NbDC2.1 when compared to VSV.G-LVs lacking NbDC2.1 on their
surface. The presence of NbDC2.1 on LVs was confirmed via
western blot as previously described (data not shown).19 The
induction of OVA-specific cytolytic T cells was evaluated using an
in vivo cytotoxicity assay. We show that inclusion of NbDC2.1 in
the envelope of VSV.G-LVs did not hamper the ensuing OVA-
specific cytolytic immune response (data not shown). These data
indicate that the targeting moiety, NbDC2.1, does not confer
tolerogenic properties to APCs. This was expected as our results
obtained with DC2.1-LVs were in line with those observed when
using LVs targeted to APCs using a scFV specific for major
histocompatibility complex-II.22 This already suggested that the
targeting moiety most likely was not at the basis of the lower
immunogenicity of DC2.1-LVs when compared to VSV.G-LVs.
Since VSV.G-LVs can transduce stromal cells while DC2.1-LVs

cannot, we next explored the role of these cells in stimulating
antigen-specific cytolytic immunity after immunization with VSV.
G-LVs. To that end, we incorporated the target sequence of the
APC-specific miRNA-142-3p in the transgene sequence. This
strategy was previously shown to prevent transgene expression
in cells of the hematopoietic lineage.25 Using enhanced green
fluorescent protein (eGFP) as a transgene, we confirmed in vitro
that inclusion of the miRNA-142-3p target sequence diminished
the expression of eGFP in both mouse bone marrow-derived
macrophages and DCs as well as in the murine DC2.4 cell line,
while eGFP expression was unchanged in murine NIH3T3
fibroblasts (Figure 1a). Subsequently mice were immunized

subcutaneously with VSV.G-LVs encoding eGFP and OVA alone
or fused to the miRNA-142-3p target sequence. Induction of OVA-
specific cytolytic immunity was evaluated via an in vivo cytotoxi-
city assay, showing that specific lyses of target cells was
significantly reduced, yet not completely abrogated, upon
subcutaneous immunization with hematopoietic cell de-
targeting LVs (Figure 1b). Although these data confirm a lead
role for APCs in stimulating immune responses against
LV-encoded transgenes, these data also suggest that non-
hematopoietic stromal cells are involved in immune stimulation.
Indeed, stromal cells were shown to contribute to the stimulation
of antigen-specific T cells in various ways. For instance, fibroblastic
reticular cells, lymphatic and blood endothelial cells can provide a
scaffold for lymphocyte interactions and even posses the ability to
present antigens and establish antigen-specific interactions with
T cells via direct antigen-mediated stimulation or indirectly
through the retention and management of antigen after viral
infection or vaccination.26,27 Furthermore it was shown that major
histocompatibility complex/peptide complexes could be trans-
ferred from mouse embryonic fibroblasts to CD8α+ DCs enabling
them to prime CD8+ T cells. This process is referred to as cross-
dressing, and was proposed to play an important role in the
immune response ensuing vaccination.28 Although we did not
study the exact mechanism by which non-hematopoietic cells
contribute to T-cell stimulation, our data suggest these cells have
a key role, and therefore can be regarded as accomplices in LV-
based immune stimulation.
Another factor that could contribute to the difference in

immunogenicity between broad tropism and DC2.1-LVs is the
innate immune response they trigger. It was previously shown
that VSV.G-LVs trigger various pattern recognition receptors
(PRRs).9 We expect that broad tropism and DC2.1-LVs enter APCs
in a similar way, as both use the fusion domain of VSV.G for cell
entry. Therefore, they most likely trigger the same PRRs on APCs,
triggering the production of cytokines like tumor necrosis factor-α
(TNF-α).10 However, stromal cells are also transduced by VSV.G-LVs
and these can produce cytokines like type I interferons (IFNs) after
infection with RNA viruses.29 Therefore, we cannot exclude that
the innate immune response triggered by VSV.G-LVs differs from
that triggered by DC2.1-LVs, and that stromal cells are at the basis
of this difference. To study this in more detail, we transduced
NIH3T3 cells and mouse bone marrow-derived DCs with VSV.G-LVs
or DC2.1-LVs. Cells that were mock transduced served as a control.
Twenty-four hours later, we collected the supernatants and
measured the content of IL-6, TNF-α and type I IFNs. Moreover,
we evaluated the transduction efficiency to ensure that differ-
ences in cytokine production were not due to differences in
transduction efficiency. We confirmed our previous findings that
broad tropism and DC2.1-LVs transduced mouse bone marrow-

Figure 1. Stromal cells transduced in vivo with VSV.G-LVs aid in T-cell activation. (a) Bone marrow-derived macrophages (Mϕ) or DCs (DC),
DC2.4 cells (DC2.4) and NIH3T3 fibroblasts (3T3) were transduced with VSV.G-LVs encoding eGFP and IitOVA (OVA), or eGFP and IitOVA-
miRNA142-3p (OVA-miR). Seventy-two hours later, the transduction efficiency was evaluated in flow cytometry. The graph shows the MFI of
the eGFP expression of two independent experiments as mean± s.e.m. (n= 2). (b) Mice were immunized subcutaneously with VSV.G-LVs-
encoding eGFP and IitOVA (OVA), or eGFP and IitOVA-miRNA142-3p (OVA-miR). Six days later, an in vivo cytotoxicity assays was performed to
evaluate the induction of OVA-specific cytolytic immune responses. The graph summarizes the results of three independent experiments as
mean± s.e.m. (n= 3, 2 mice per experiment). MFI, mean fluorescence intensity.
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derived DCs equally well, while NIH3T3 cells were only transduced
with VSV.G-LVs (Figure 2a).19 Moreover, we show that bone
marrow-derived DCs produce high amounts of IL-6 and TNF-α, and
low amounts of type I IFNs upon transduction with VSV.G-LVs
(Figure 2b). This confirmed our previous observations with VSV.G-
LVs.10 We further show that transduction of bone marrow-derived
DCs with DC2.1-LVs triggers the production of IL-6 at levels that
are similar to those transduced with VSV.G-LVs. However, bone
marrow-derived DCs transduced with DC2.1-LVs produce higher
amounts of type I IFNs and lower amounts of TNF-α when
compared to bone marrow-derived DCs transduced with VSV.G-
LVs. This was unexpected as we presumed that VSV.G-LVs and
DC2.1-LVs use the same entry route. However, it cannot be
excluded that binding of NbDC2.1 to its antigen has a role in the
internalization of viral particles. If so, this potentially enables
contact between viral components and PRRs other than those
encountered upon infection with VSV.G-LVs. We observed little to
no production of IL-6, TNF-α or type I IFNs upon incubation of
NIH3T3 cells with DC2.1-LVs, which is explained by the LV’s
inability to transduce NIH3T3 cells (data not shown). In contrast,
NIH3T3 cells produced IL-6, TNF-α and type I IFNs when
transduced with VSV.G-LVs. However, the levels of IL-6 and type
I IFNs produced by NIH3T3 cells were low when compared to the
levels of TNF-α. This difference in cytokine levels was unexpected
as it was previously shown that RNA viruses can trigger PRRs like
MDA5 and RIGI in NIH3T3 cells,29 and that triggering of these PRRs
induces high level production of both pro-inflammatory cytokines
and type I IFNs.30 To study the innate response triggered by VSV.
G-LVs and DC2.1-LVs in vivo, we immunized mice intranodally with
VSV.G-LVs or DC2.1-LVs. Lymph nodes were subsequently
resected, cultured over night and production of IL-6 and TNF-α
by lymph node cells was measured using ELISA. We observed that
IL-6 was produced at similar high levels in both conditions (data

not shown), while TNF-α was only detectable after delivery of VSV.
G-LVs (Figure 2c). Moreover, using IFN-β-reporter mice, which are
transgenic mice in which the expression of luciferase is induced
upon IFN-β gene expression,31 we showed that IFN-β is produced
at higher levels after subcutaneous injection of DC2.1-LVs when
compared to VSV.G-LVs (Figures 2d and e). Collectively these data
show that DC2.1-LVs and VSV.G-LVs trigger a different innate
immune response. Moreover these data show that stromal cells
aid in the production of TNF-α but to a lesser extent to IL-6 and
type I IFNs. This together with the low type I IFN and high pro-
inflammatory cytokine production upon transduction of DCs with
VSV.G-LVs, shows that the innate response after transduction with
VSV.G-LVs is a pro-inflammatory response, rather than an innate
response characterized by type I IFNs as in the case of DC2.1-LVs.
Having established that TNF-α is the hallmark cytokine

produced after in vivo delivery of VSV.G-LVs, we studied how
delivery of this cytokine upon transduction with VSV.G-LVs or
DC2.1-LVs affected the ensuing immune response. Therefore, we
generated LVs that encoded OVA, or OVA and TNF-α. As we
previously showed that proteins expressed during LV-production
are packaged in LVs,20,32 we first performed an ELISA on lysates of
the LVs to assess the presence of TNF-α. We showed that TNF-α
could be detected at equally high levels in the VSV.G-LVs and
DC2.1-LVs (data not shown). Subsequently, we evaluated the
stimulation of OVA-specific immunity using these LVs, showing
that inclusion of TNF-α into the cargo of VSV.G-LVs or DC2.1-LVs
did not enhance the activation of cytolytic T cells (data not
shown). As type I IFNs are known for their anti-viral activity,33 and
as type I IFNs were highly produced after immunization with
DC2.1-LVs, we next evaluated the effect of type I IFN signaling on
transgene expression. Wild-type (WT) mice or mice lacking the
functional type I IFN receptor (IFNAR− /−) were injected intranod-
ally with VSV.G-LVs or DC2.1-LVs encoding Firefly luciferase (Fluc).

Figure 2. VSV.G-LVs and DC2.1-LVs trigger different innate immune responses. (a and b) Bone marrow-derived DCs (DC) and NIH3T3
fibroblasts (3T3) were transduced with VSV.G-LVs or DC2.1-LVs encoding eGFP and IitOVA (OVA). Cells that were mock transduced served for
comparison. Twenty-four hours later, cells and supernatants were collected. (a) The expression of eGFP in cells was evaluated in flow
cytometry. The graph shows the MFI of the eGFP expression of three independent experiments as mean± s.e.m. (n= 3). (b) The presence of
IL-6, TNF-α and IFN-α in supernatants was measured by ELISA. The graph shows the results of three independent experiments as mean± s.e.m.
(n= 3). (c) To evaluate the induction of TNF-α in vivo, lymph nodes were resected, crushed and placed in culture three hours after they were
injected with PBS, VSV.G-LVs or DC2.1-LVs. Twenty hours later, the supernatants were screened for the presence of TNF-α via ELISA. The graph
summarizes the results of two independent experiments as mean± s.e.m. (n= 2, two mice per experiment). (d and e) To evaluate the
induction of type I IFNs upon LV-delivery in vivo, transgenic IFNβ+/Δβ-luc reporter mice were injected subcutaneously with PBS, VSV.G-LVs or
DC2.1-LVs. Luciferase activity was visualized in the IVIS 200 imaging system. (d) Whole body optical images of mice injected with PBS, VSV.G-
LVs or DC2.1-LVs. (e) The graph summarizes the quantified signals at the site of injection 3 h post-injection for two independent experiments
(n= 2, 3 mice per condition). MFI, mean fluorescence intensity.
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The expression of FLuc was followed over time using in vivo
bioluminescence imaging (Figure 3a). We observed a rapid decline
in Fluc expression in WT mice irrespective of the LV pseudotype. In
WT mice, the expression of Fluc remained detectable over time
after delivery of VSV.G-LVs, while it dropped to undetectable levels
when DC2.1-LVs were used. In IFNAR− /− mice, we did not observe
this rapid decline. Instead the expression of Fluc remained stable
over time. However, the Fluc expression levels were lower for
DC2.1-LVs when compared to VSV.G-LVs. As bioavailability of the
antigen impacts on the immune response evoked against it,34 we
analyzed whether the immune response was more pronounced
upon immunization with DC2.1-LVs in IFNAR− /− mice when
compared to WT mice. We expected that the stimulation of
cytolytic antigen-specific CD8+ T cells would be enhanced in
IFNAR− /− mice, as higher levels of antigens are presented,
however, observed the opposite (Figure 3b). These data highlight
the anti-viral role of type I IFNs, impacting on viral (trans)gene
expression as well as on stimulation of antigens encoded in the
viral genome. As expected based on the inability of VSV.G-LVs to
trigger high levels of type I IFNs, the difference in stimulation of
cytolytic immune responses was not significantly different in WT
versus IFNAR− /− mice upon immunization with VSV.G-LVs
(Figure 3b). These data suggest that stromal cells in addition to
APCs contribute to shaping the innate response, skewing it to a
pro-inflammatory response. Moreover, our data imply that stromal
cells contribute to presenting antigens, therefore stimulating
antigen-specific CD8+ T-cell responses. Therefore, we attribute the
enhanced immunogenicity of VSV.G-LVs compared to DC2.1-LVs
to transduction of both stromal cells and APCs. These findings
question the rationale of targeting LVs to APCs and argue for the
development of VSV.G-LVs with an improved safety profile.

MATERIALS AND METHODS
Mice, cell lines and reagents
Female 6–12-week-old C57Bl/6 and OT-I mice were purchased
from Charles River. IFNAR− /− mice were obtained from C. Libert
(Ghent University). Luciferase reporter mice were obtained from
S. Lienenklaus (Helmholtz Centre for Infection Research).31 All
animals were handled according to the institutional guidelines
and experiments were approved by the Ethical Committee for use
of laboratory animals of the Vrije Universiteit Brussel.
The murine NIH3T3 fibroblast cell line, the human embryonic

kidney 293T (HEK293T) cell line and its NbDC2.1-expressing
counterpart were cultured in DMEM+ (Dulbecco's Modified Eagle
Medium (Sigma-Aldrich, Overijse, Belgium), supplemented with
10% fetal bovine serum (FBS, Harlan, Ad Horst, The Netherlands),
2 mmol l− 1 l-glutamine (Sigma-Aldrich), 100 U ml− 1 penicillin, and

100 mg ml− 1 streptomycin (Sigma-Aldrich)). The DC2.4 cell line
was obtained from P. Midoux (CNRS Orléans) and was cultured in
RPMI1640+ (Roswell Park Memorial Institute 1640 (Sigma-Aldrich)
supplemented as the DMEM+). Mouse bone marrow-derived
macrophages and DCs were generated as described.2

Lentiviral vector production
The packaging plasmid pCMVΔR8.9 and VSV.G encoding plasmid
pMD.G were a gift from D. Trono (University of Geneva). The
plasmid pUB6-VSV.GS, which encodes the binding-defective, but
fusion-competent VSV.G was a gift from J. Reiser (Louisiana State
University). The transfer plasmids pHR’ trip_CMV-Fluc-Ires-
tNGFR_SIN, pDUAL_SFFV-eGFP_Ubp-IitOVA-HA and pDUAL_
SFFV-eGFP_Ubp-IitOVA-miRNA142-3p-encoding eGFP under the
control of the spleen focus forming virus (SFFV) promotor as well
as a truncated version of OVA (tOVA) fused to the first 80 amino
acids of the invariant chain (Ii) under the control of the ubiquitin
promotor (Ubp) were generated using standard cloning techni-
ques. The plasmid pDUAL_SFFV-eGFP_Ubp-IitOVA-miRNA142-3p
included the microRNA142-3p target sequence to suppress
transgene expression in hematopoietic lineages. The plasmid
pDUAL_SFFV-TNF-α_Ubp-IitOVA was generated by digesting
pDUAL_SFFV-IL-12_Ubp-IitOVA as well as the TNF-α sequence
(GeneArt, Life Technologies, Ghent, Belgium) with BamHI-NotI
restriction enzymes. Next the resulting TNF-α sequence was
ligated into the pDUAL_SFFV-Ubp-IitOVA vector. Production and
characterization, using the colorimetric reverse transcriptase assay
(Roche, Vilvoorde, Belgium) and western blot, of second genera-
tion VSV.G-LVs and DC2.1-LVs was performed as described.19 For
the generation of DC2.1-LVs, NbDC2.1 expressing HEK293T cells
were used.

In vitro transduction
In vitro transduction of bone marrow-derived macrophages, DCs,
DC2.4 and NIH3T3 cells was performed as previously described.2

Seventy-two hours later, cells were harvested, acquired on the LSR
Fortessa flow cytometer and analyzed using FACSDiva software
(Becton Dickinson, Erembodegem, Belgium).

In vivo immune assays
Mice were immunized subcutaneously with the indicated LVs
(40 ng RT) dissolved in 50 μl phosphate buffered saline (PBS,
Sigma-Aldrich) containing 10 μg ml− 1 protamine sulphate (PS,
LeoPharma, Lier, Belgium). For intranodal immunization, the
inguinal lymph node of mice was injected with LVs dissolved in
10 μl PBS containing 10 μg ml− 1 PS (4 ng RT). Administration of
PBS served as control. The in vivo cytotoxicity assay was
performed as previously described.20

Figure 3. Type I IFN impacts on transgene expression, however is required for T-cell activation. (a) WT and IFNAR− /− mice were injected in the
inguinal lymph node with PBS, VSV.G-LVs or DC2.1-LVs encoding Fluc to follow Fluc expression over time. At indicated time points (x axis),
in vivo bioluminescence imaging was performed to measure the photon emission within a pre-defined region of interest as a measure of Fluc
expression. The graph summarizes the results of three independent experiments as mean± s.e.m. (n= 3, 3 mice per experiment). (b) WT and
IFNAR− /− mice were immunized subcutaneously with VSV.G-LVs encoding eGFP and IitOVA (OVA). Six days later, an in vivo cytotoxicity assays
was performed to evaluate the induction of OVA-specific cytolytic immune responses. The graph summarizes the results of two independent
experiments as mean± s.e.m. (n= 2, 3 mice per experiment).
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In vivo bioluminescence imaging
In vivo bioluminescence imaging was performed at the indi-
cated time points to visualize in situ transduction after intra-
nodal delivery of Fluc encoding LVs (40 ng RT) in WT or IFNAR− /−

C57Bl/6 mice. In the case of the luciferase reporter mice, OVA
encoding LVs (40 ng RT) were delivered subcutaneously. Five
minutes before imaging, mice were injected intravenously with
3000 μg D-luciferin per 20 g mouse (Promega, Leiden, The
Netherlands). The imaging was performed as previously
described.35

Evaluation of IL-6, TNF-α and IFN-α secretion
Mice were injected intranodally with VSV.G- or DC2.1-LVs (20 ng
RT in 10 μl PBS containing 10 μg ml− 1 PS). Lymph nodes were
resected 3 h later and transferred to a 24-well plate in 300 μl
RPMI1640+. Supernatants were collected 24 h later and screened
in ELISA for the presence of IL-6 and TNF-α (eBioscience). NIH3T3
cells and bone marrow-derived DCs were transduced in vitro with
eGFP encoding VSV.G-LVs or DC2.1-LVs. Supernatants were
collected 24 h later and screened in ELISA for the presence of
IL-6, TNF-α (eBioscience) and IFN-α (PBL assay science). Moreover,
cells were collected 24 h later to evaluate eGFP positivity by flow
cytometry.

Statistical analysis
A non-parametric Mann–Whitney U-test was performed to
compare datasets. Sample sizes and number of times experiments
were repeated are indicated in the figure legends. Number of
asterisks in the figures indicates the level of statistical significance
as follows: *Po0.05; **Po0.01; ***Po0.001. The results are
normalized for the results obtained after injection of PBS and are
shown in a column graph as mean ± s.e.m.
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