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Porcine reproductive and respiratory syndrome virus (PRRSV) infects monocyte-derived DCs, and previous re-
ports have shown that PRRSV does not infect conventional DCs (cDCs) in vitro, but the effects on ¢cDCs from
lymphoid tissues are unknown. This study analyzed the response and susceptibility of tonsil DEC205*cDCs from
infected pigs. We confirmed the phenotype and lineage of bona fide tonsil cDCs with the mRNA expression of
FLT3" and the phenotype MHCII*CADM1"#"DEC205" (DEC205"cDCs). These cells were not infected by
PRRSV, whereas CD163™" tonsil cells were infected. The numbers of tonsil cDCs and CD163" cells were not
affected by PRRSV, in contrast to the reduction in alveolar macrophage numbers. DEC205 " cDGCs exhibited an
increase in the expression of IL-12 at 5 days postinfection, suggesting a proinflammatory response by these cells

to the virus. In summary, this study confirms that, in vitro and in vivo, cDCs are not susceptible to PRRSV but can

respond against it.

1. Introduction

Porcine reproductive and respiratory syndrome virus (PRRSV) is the
cause of the greatest losses in the porcine industry. This virus belongs to
the Arteriviridae family and is classified in the Porartevirus genus and
divided into PRRSV-1 (European) and PRRSV-2 (American) species
(Adams et al., 2017). PRRSV affects pigs of different ages, and the in-
fection can be classified into three stages: an acute stage with viral
loads in the serum and virus replication in the lymphoid tissues, a
persistent stage with lower replication in the lymph nodes (LNs) and the
virus clearance stage (Lunney et al., 2016). After infection by the or-
onasal route, PRRSV replicates in monocyte/macrophages of the nasal
and tracheal mucosa, tonsils, lungs and other lymphoid tissues (Li et al.,
2012; Rossow et al., 1994). However, the main replication sites of
PRRSV are tissue-resident and alveolar macrophages. A characteristic of
PRRSV its long-term persistence in the lungs and especially in the LNs;
in the tonsils, viral RNA has been found until 251 days postinfection
(dpi) (Allende et al., 2000).

DCs are the most effective antigen presenting cells (APCs) and are
essential to providing innate resistance and activating the adaptive
response thanks to their role as the sentinels of the immune system
(Banchereau and Steinman, 1998; Schlitzer and Ginhoux, 2014;
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Steinman and Hemmi, 2006). DCs are classified as classical/conven-
tional DCs (cDCs) and plasmacytoid DCs (pDCs). cDCs are located in the
LNs and nonlymphoid tissues, and the resident ¢cDCs of the LNs can
remain there for their entire lifespan, whereas tissue ¢cDCs constantly
migrate throughout the afferent lymphatic vessels into the LNs to pre-
sent antigens (Forster et al., 2012; Merad et al., 2013). In human tonsils
there seems to be no presence of CD141M cross-presenting migratory
DCs (cDC1) (Haniffa et al., 2012); however, a transcriptional analysis of
human tonsil ¢DC1 and ¢DC2, indicates that these cells express the
lymphoid migration receptor CCR7, along with other chemokines and
chemokines receptors (Lindstedt et al., 2005). Mice lack of tonsils but
their nasal-associated lymphoid tissue (NALT) functions in a very si-
milar way (Velin et al., 1997), DCs from porcine tonsil, and other
lymphoid tissues, have been previously characterized by us (Parra-
Sanchez et al., 2018) (MHCII"$"CADM1"#"CD3"CD21°CD163"), and the
expression levels of FLT3 and XCR1 and FCeRla can be used to dis-
criminate between ¢DC1 (MHCIM&"CADM1"&"CD172a7"°) and ¢DC2
(MHCITM8"CADM1M&"CD172a™) cells in the lineage. We also evaluated
the expression of DEC205, a C-type lectin receptor also expressed by
blood ¢DCs (Parra-Sanchez et al., 2018). Recently, Soldevila et al.
(2018) defined different myeloid cell populations from porcine tonsil,
including cDCs (Soldevila et al., 2018).

Received 25 October 2018; Received in revised form 10 January 2019; Accepted 11 January 2019

Available online 14 January 2019

0042-6822/ © 2019 Elsevier Inc. This article is made available under the Elsevier license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


http://www.sciencedirect.com/science/journal/00426822
https://www.elsevier.com/locate/virology
https://doi.org/10.1016/j.virol.2019.01.012
https://doi.org/10.1016/j.virol.2019.01.012
mailto:jhdez@ciad.mx
https://doi.org/10.1016/j.virol.2019.01.012
http://crossmark.crossref.org/dialog/?doi=10.1016/j.virol.2019.01.012&domain=pdf

L. Puebla-Clark et al. Virology 529 (2019) 65-72

A —
E 1 MHcI*CD3/CD21/CD163
N S
(D -
n I
@ 4 = E
LIVE/DEAD CD3/CD21/CD163
é_ cDCs (DEC205")
E
= o E
z 2
= O
+ high
MHCII'CADM1 DEC205"
=T prrmrq“nmrrr[ T IIIIlﬂl lllnm[_r
CADM1 DEC205
B -
E CcD163"
- Live ’ L 2t
@) E (=) =
@S s
_'|-|'rn11m| |||||I'IT| IIIII|T|'| ||||I'I'I1|_I' 4 1 ||||.||| I.III.IIIl.l T
LIVE/DEAD CD163
c —
“ Live
Q3 S
3 3 =
_ij?TnmﬁﬂTnm[ﬁTmm'_r ;I:IIII.I..Illll.IIII ‘ |-||||||
LIVE/DEAD CD163

Fig. 1. Phenotypes of tonsil DEC205* ¢DCs, DEC205" cells, CD163 ™ cells, and AM. Representative analysis strategy for sorting DEC205™ ¢DCs: after the selection of
live cells and the exclusion of lymphocytes and macrophages/monocytes, the DEC205" ¢DCs and DEC205 cells were sorted (A). Representative analysis strategy for
sorting tonsil CD163 *, cells: after the selection of live cells, MHCII*CD163* cells were sorted (B). Representative analysis strategy for the identification of AM after
selecting live cells (C). Tonsil total cell number is available in the Supplementary Fig. 2.
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It has been previously reported that PRRSV can infect, replicate and
modulate the response of monocyte-derived dendritic cells (moDCs)
(Flores-Mendoza et al., 2008; Wang et al., 2007) and bone marrow-
derived dendritic cells (bmDCs) (Chang et al., 2008; Silva-Campa et al.,
2010). Recently, we demonstrated that subtypes of tracheal cDCs, cDC1
and cDC2 cells, are refractory to PRRSV infection but can differentially
express cytokines in response to PRRSV (Resendiz et al., 2018). In this
study, we investigated the early response of tonsil DEC205*cDCs after
infection with PRRSV.

2. Results and discussion
2.1. Analysis of tonsil cDCs expressing DEC205

As previously reported by others (Auray et al., 2016; Parra-Sanchez
et al., 2018), porcine c¢DCs express DEC205. In this work, we sought to
evaluate this marker to improve the characterization of porcine cDCs.
Tonsil ¢DCs (CD3"CD21°CD163' MHCII* CADM1"#") from healthy and
infected pigs were analyzed as previously described (Parra-Sanchez
et al., 2018), with the difference that in this work, the expression of
DEC205 was used to sort DEC205 " ¢DCs and DEC205°¢DCs (Fig. 1A and
supplementary figure 1). Tonsil CD163* cells (Fig. 1B) corresponding
to macrophages were also sorted (Soldevila et al., 2018). CD163™ cells
from the bronchoalveolar lavage (BAL) (Fig. 1C) corresponding to al-
veolar macrophages (AM) were also evaluated. To confirm the identity
of ¢DCs, we evaluated the expression of FLT3 on both the DEC205* and
DEC205" cells as well as on the CD163* and MHC-II " CADMI1" cells as
controls (Fig. 2). We, along with others, have demonstrated the im-
portance of FLT3 for distinguishing bona fide cDCs (Auray et al., 2016;
Parra-Sanchez et al., 2018; Resendiz et al., 2018). Our results showed
that the cell population with the higher expression of FLT3 was the
DEC205*¢DCs, in contrast with the DEC205  population, which ex-
presses lower FLT3 transcripts along with the tonsil macrophages
(CD163" cells) and MHC-II* CADM1" cells. AM were not included in
this analysis. Our results confirmed the bona fide lineage of
DEC205*¢DCs and showed that the expression of DEC205 in combi-
nation with the expression of the rest of the markers used improves the
characterization and analysis of ¢cDCs. Herein, the population of CD3"
CD21°CD163' MHCII* CADM1™¢"DEC205* cells will be referred to as
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Fig. 2. Expression of FLT3 on tonsil DEC205 " cDCs, DEC205 cells, CD163 "
cells, and CADM1" cells from healthy and infected pigs. The results are ex-
pressed in arbitrary units relative to the cell population with the highest ex-
pression of FLT3, which was set as 100. The expression of the other populations
were normalized to the highest FLT3-expressing population in each individual
animal. Each bar represents three animals, and the standard error is indicated.
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“cDCs”. The expression of DEC205 on ¢DCs is in accordance with pre-
vious reports that evaluated the subtypes of ¢DCs in the blood, cDC1
and cDC2 cells, which were DEC205* (Auray et al., 2016) and previous
reports from our laboratory that evaluated the distribution of DEC205 "
¢DC1 and cDC2 cells in different lymphoid tissues (Parra-Sanchez et al.,
2018). These results contribute to a better understanding of cDCs from
the tonsils and can be used to evaluate cDCs from other lymphoid tis-
sues.

2.2. Tonsil cDCs from PRRSV-infected pigs are not infected

By in vitro analysis, it has been previously reported that cDCs are not
infected with PRRSV (Resendiz et al., 2018), in contrast to moDCs
(Flores-Mendoza et al., 2008) and bmDCs (Chang et al., 2008). In this
work, we performed intracellular staining with an anti-N protein anti-
body to determine whether tonsil cDCs from experimentally infected
pigs were positive for PRRSV. In this experiment, it was not possible to
distinguish between DEC205* ¢DCs and DEC205 cells. The results
showed PRRSV™ DCs in the tonsils (Fig. 3), in agreement with previous
results with the tracheal cDC1 and ¢DC2 subtypes (Resendiz et al.,
2018). In contrast, macrophages from the tonsils and AM were infected
with PRRSV (Fig. 3). We observed infected tonsil macrophages at 5 dpi
(2 of 3 pigs) and at 7 dpi (1 or 3 pigs); in both cases, there was a low
frequency of positive cells. In contrast, AM from all pigs were positive.
The tonsils are an important site for PRRSV replication and latency
(Allende et al., 2000; Molina et al., 2008; Xiao et al., 2004). Our results
corroborate that tonsil macrophages are targets of viral infection, as
reported for other CD163™ cells from other lymphoid tissues (Yuste
et al., 2017). The high percentage of PRRSV*" AM in the BAL are in
agreement with other reports (Patton et al., 2009) and confirm these
cells as the main target of PRRSV infection. These results support pre-
vious observations from our laboratory, which showed that bona fide
cDCs are refractory to PRRSV infection both in vitro (Resendiz et al.,
2018) and in vivo. cDCs from other tissues, such as the lungs, are also
refractory to PRRSV infection (Bordet et al., 2018).

2.3. PRRSV does not disturb the tonsil cDC number

It has been reported that PRRSV infects macrophages and induces
apoptosis in the lungs and in different lymphoid tissues, including the
tonsils (Duan et al., 1997; Morgan et al., 2016; Rodriguez-Gomez et al.,
2013). Immunohistochemical analysis showed that macrophage-like
cells are the main targets, and the numbers of these cells can be di-
minished at early times in the infection (3 dpi) (Duan et al., 1997).
Given these reports, we evaluated the percentage of tonsil cDCs in
uninfected control and PRRSV-infected pigs. First, we evaluated the
proportion of macrophages from the tonsils and AM. As expected, a
significant reduction in the percentage of AM was observed at 5 and 7
dpi. In contrast, the frequency of macrophages from the tonsils was
unaffected at 5 and 7 dpi (Fig. 4), suggesting that at early times post-
infection, the cells in the tonsils remained unaffected (Supplementary
Fig. 2), as previously reported (Rodriguez-Gomez et al., 2013), or a
rapid replacement of tonsil macrophages may occur during PRRSV in-
fection (Xiao et al., 2004). To evaluate the number of DCs after infec-
tion, we first analyzed the proportion of MHC-II* CADM1™* cells, which
ranged from 2% to 4% of the total MHGC-II* cells in control and infected
pigs (3 and 5 dpi). Within this population, ¢cDCs ranged from 85% to
95% and remained unaffected (Fig. 4). These results suggest that after
PRRSV infection (at least at 3 and 5 dpi), the proportion of tonsil ¢cDCs
was not affected by PRRSV infection, in contrast to that of AM, which
showed a significant reduction. The tonsils have been considered a
privileged site during PRRSV infection; in the acute (19 dpi) and per-
sistent (67 dpi) infection stages, the tonsils have a high amount of
virus/g of tissue and a low number of IFN-y-secreting cells/g of tissue
compared with the spleen. The noninfection of ¢cDCs and the lack of a
change in the frequency of ¢cDCs could imply that these cells would have
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Fig. 3. Tonsil DCs, CD163* and AM from infected pigs. Representative analysis of intracellular staining of PRRSV-infected c¢DCs, tonsil CD163* cells and AM (A).
Percentage of infected tonsil DCs, CD163 ™ cells, and AM from infected pigs. These percentages were calculated from the intracellular labeling with the anti-N protein
antibody analyzed by flow cytometry. Figure shows the mean and each symbol represents one animal. *, indicate a p < 0.05 (B).

the ability to prime naive T cells during infection and suggest that the
delayed/imperfect immune response to PRRSV is not due to alterations
in the tonsil ¢cDCs. However, cDCs from other regional lymphoid tissues
that drain the lymph from the lungs have to be evaluated. The ability of
cDCs to stimulate T cells, when these ¢cDCs have been pre-cultured in
presence of PRRSV, needs also to be evaluated.
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2.4. Tonsil cDCs from PRRSV infected pigs express IL-12

From in vitro experiments with moDCs and bmDCs, we know that
PRRSV can modulate cytokine production. If true, many of those effects
may be strain-dependent. Low levels of IFN-a and high levels of IL-10,
TGF-B and IL-12 have been reported. In this work, we evaluated the
mRNA expression in sorted cDCs, DEC205" cells and macrophages from
the tonsils of infected pigs (Fig. 5). In uninfected control pigs,



L. Puebla-Clark et al.

Virology 529 (2019) 65-72

CcD163* MHCII*CADM1 high AM
157 81 120 1 * |
4 ] 100- *
6] 1) %9_
o 104 o ] o 807 <o
E %] g
— w 41 o« 60 ——
© ° ] © OO
S A X ] o o = 404 < -
N A 2] OU O
A A ] o 20
A e o
0 T T T 0 T T 0 T T T
5 7 0 5 7 0 5 7
Days post-infection Days post-infection Days post-infection
cDCs (DEC205%) DEC205”
100 254
1 [ ] .. ]
] [} 204 [o)
75 o ] o
2 ] 2 159
@ ] @ 7
< 50 s ] o °©
s 2 10 —oo-
25+ ]
j 5 o
] ] (o) o
0 ; ; ; o ‘ ‘ ‘
0 5 7 0 5 7

Days post-infection

Days post-infection

Fig. 4. Frequency of tonsil CD163 ", MHCII " CADM1"8" AM and DEC205 *cDCs, DEC205" cells. First, the number of MHCII* CADM1 * cells was analyzed, and into
this population, the number of ¢DCs (DEC205 " ¢DCs) and DEC205 cells was evaluated. The analysis included the number of CD163" and AM cells in healthy and
infected pigs. Figure shows the mean and each symbol represents one animal. *, indicate a p < 0.05 (B).

insignificant mRNA expression of IFN-a was observed; however, after
PRRSV infection, an increase in this expression was observed in some
pigs. This increase was found in all the evaluated subpopulations but
lacked statistical significance. Previous results from in vitro experiments
with ¢DC1 cells responding to PRRSV showed an increase in the mRNA
transcripts of IFN-a. This suggests that the response against PRRSV can
be different between cDC1 and ¢DC2 cells, but is observed only when
the subtypes are evaluated separately, and the in vivo response will
depend on the cDC1:cDC2 ratio (Resendiz et al., 2018). In agreement
with this hypothesis, lung ¢DC1 cells produced higher IFN-a levels than
c¢DC2 cells at 10 dpi (Bordet et al., 2018). IL-12 mRNA expression was
significantly increased in ¢cDCs at 5 dpi, and the response was absent in
the other cells. IL-12 production has been described in the lungs of
infected pigs (Yu et al., 2016) and in infected moDCs (Park et al., 2008).
IL-12 plays a central role in the response against viral infection, espe-
cially when it is produced by DCs (Nizzoli et al., 2013). ¢DC1 cells are
the main source of this cytokine in response to PRRSV (Bordet et al.,
2018), and as previously suggested, the impact of IL-12 on the induc-
tion of an immune response will depend on the ratios of IL-12 with
other cytokines, mainly regulatory cytokines. The expression and pro-
duction of anti-inflammatory cytokines in PRRSV infection is well
documented. None of the tonsil cell populations analyzed in this study
showed a significant increase in the expression of IL-10 postinfection,
although ¢DCs from uninfected animals (2 of 3) showed elevated mRNA
IL-10 transcripts, suggesting a regulatory function of these cells in the
steady state (Fig. 5). There was no expression of TGF-B by cDCs;
however, in DEC205" cells, at 7 dpi, an increase was observed in two of
three pigs, suggesting a regulatory function for these cells. TGF-f3 pro-
duction in response to PRRSV has been described as a way PRRSV
regulates the immune response (Silva-Campa et al., 2009). DEC205"
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cells and ¢DC2 cells (Bordet et al., 2018) can be two of the sources of
this cytokine with regulatory immune effects. DCs migrate to lymphoid
tissues via CCR7 receptor binding to its ligands (Luther et al., 2002). To
our knowledge, there are no studies implicating CCR7 in whether
PRRSV affects cDCs migration to the lymph nodes. Using sorted cells,
we analyzed the expression of the CCR7 transcript in all tonsil cell
populations studied, but we did not find any differences in the ex-
pression of CCR7 between any cell populations at any time during the
infection. Individual variability makes it difficult to determine sig-
nificant differences; even so, the fact that there was no increase in CCR7
expression compared with healthy animals could mean one of two
things: all migrating cells lower CCR7 expression when arriving at the
tonsils, or PRRSV affects the migration of APCs.

3. Conclusions

To the best of our knowledge, this is the first work that studies bona
fide c¢DCs from the lymphoid tissues of PRRSV-infected pigs. We used
the expression of DEC205 to obtain a better characterization of cDCs
and to demonstrate that these cells are not infected by PRRSV; however,
in response to the virus, cDCs produce elevated mRNA transcripts of IL-
12. This work only evaluated two time points postinfection, and it is
possible that other effects can be demonstrated at later times or with
other PRRSV strains. Further studies will evaluate the effects of cDCs on
the priming of T cells and the contributions of ¢DCs to the immune
response to PRRSV. It is known that PRRSV can modulate the immune
response and, as a consequence, delay the adaptive immune response.
Infection/modulation of DCs has been used to explain the im-
munomodulation of PRRSV; however, the lack of infection of ¢DCs in
this and other reports (Bordet et al., 2018; Resendiz et al., 2018)
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Fig. 5. Expression of cytokines in tonsil DEC205* ¢DCs, DEC205" cells, and CD163" cells from PRRSV-infected and uninfected pigs. The values resulting from the
formula 2 and the mean from three animals are shown for the expression levels of IFN-a, IL-12, IL-10, and TGF-p cytokines and CCR?7 at day O (control) and 5 and
7 day post-infection. Figure shows the mean and each symbol represents one animal. *, indicate a p < 0.05 (B).

suggests that there are other mechanisms involved. The evaluation of
other lymphoid tissues is needed to demonstrate whether the distribu-
tion of cDCs, the number of naive T cells and the way the virus drains in
these tissues can explain the delayed immune response. Additionally, it
is important to evaluate how the cDC/PRRSV interaction affects T cell
priming in vitro and in vivo.
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4. Materials and methods
4.1. Animals and virus

Nine seven-week old pigs were obtained from a PRRSV and influ-
enza virus-free farm. The animals were accommodated in the animal
facility of the Centro de Investigacién en Alimentacién y Desarrollo,
A.C. (CIAD) and had free access to food and water. Six animals were
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infected using the PRRSV2 strain CIADO08 (GenBank accession no.
DQ250071.1). The virus was propagated and titrated as previously re-
ported (Resendiz et al., 2018). Pigs (n = 6) were infected by the in-
tranasal route with 4 mL of 2 x 10° TCIDs, of virus per 2 mL; three pigs
were euthanized at 5 dpi and three at 7 dpi. Three pigs were used as
controls and remained uninfected. The euthanasia was carried out ac-
cording to the Mexican Official Norm NOM-033-91 ZO0O-1995 ethical
standards.

4.2. Tissues and single cell suspensions

The tonsils and lungs were harvested from the euthanized pigs; the
tonsils were placed in a 50 mL Falcon tube containing 15 mL of sterile
and cold phosphate-buffered saline (PBS) supplemented with 50 pug/mL
gentamicin  (PBS/gentamicin) (Cat No. 15750-060, Gibco,
Massachusetts, USA) and transported to a sterile environment. The
connective tissue was removed from the tonsils, and the tonsils were
washed three times with PBS/gentamicin. Once clean, the tissue was
macerated with a syringe plunger on a 100 uM nylon cell strainer and
transferred to a 50 mL Falcon tube with 50 mL RPMI 1640 medium
(Thermo Fisher Scientific, Massachusetts, USA) supplemented with
2mM EDTA, gentamicin (100 pg/mL), penicillin-streptomycin (Cat No.
P4333 Sigma-Aldrich, Darmstadt, Germany) (100 units/mL and
100 pug/mL, respectively) and amphotericin B (1.25pug/mL) (Cat No.
A2942, Sigma-Aldrich, Darmstadt, Germany). The cells were isolated
by centrifugation (328 X g for 10 min at 25 °C). Single cell suspensions
from the tonsils were enriched with an OptiPrep™ (Cat No. D1556;
Sigma, Darmstadt, Germany) gradient enrichment protocol found on
application sheet C20 from the manufacturer with some modifications:
we used RPMI 1640 medium as a diluent for the 11.5% iodixanol so-
lution and Hanks’ balanced salt solution with 5% fetal bovine serum
and 2 mM EDTA as the suspension solution.

The lungs were collected in a 1 L beaker with 200 mL of sterile and
cold PBS/gentamicin and taken to a sterile environment. A bronch-
oalveolar lavage (BAL) was performed with 250 mL of PBS with 2 mM
EDTA to recover the pulmonary AM. The BAL was centrifuged (328 x g
for 10 min at 25 °C) in 50 mL Falcon tubes, and the cells were used as a
positive control for PRRSV infection.

4.3. Antibodies and DC sorting

Single cell suspensions from the tonsils were blocked with 10%
porcine serum in PBS for 10 min; afterwards, the cells were washed
with 10 mL of PBS/EDTA and centrifuged at 328 x g at 25 °C for 10 min.
For the live/dead separation, the cells were incubated with a Zombie
Aqua™ Fixable Viability Kit (Cat No 423101; BioLegend, USA) for
15 min at room temperature with PBS and washed once with PBS/EDTA
at 328 x g at 25 °C for 10 min. For the labeling of ¢DCs, the single cell
suspensions were incubated at room temperature for 15 min with anti-
MHCII (IgG2a, clone H42A; Monoclonal Antibody Center, USA), anti-
CD3 (IgG1, clone 145-2C11; Southern Biotech, USA), anti-CD21 (IgG1,
clone BB6-11C9.6; Southern Biotech, USA), anti-CD163 (IgG1, clone
MCA2311; Bio-Rad, USA), and anti-CADM1 (IgY, clone 3E1; MBL,
Japan) primary antibodies. After the incubation, the cells were washed
twice with 2mL of PBS/EDTA and centrifuged at 328 x g at 25 °C for
10 min. Next, the cells were incubated with the following secondary
antibodies: anti-IgG2a-PerCP-Cy5.5 (Cat No 407111; BioLegend, USA),
anti-IgG1-FITC (Cat No 1070-02; BioLegend, USA) and anti-IgY-Biotin
(Cat No 610008; Southern Biotech, USA). Then, the cells were in-
cubated with Streptavidin BV421 (Cat No 405226; BioLegend, USA). To
sort DEC205* ¢DCs and DEC205’ cells, an anti-DEC205 antibody (clone
9HZF7, produce in house) conjugated using a PE Conjugation Kit (Bio-
Rad, USA) was used in addition to the antibodies mentioned above. To
sort tonsil macrophages, the single cell suspensions were labeled with a
Zombie Aqua™ Fixable Viability Kit, anti-MHCII and anti-CD163 anti-
bodies, and the corresponding secondary antibodies. The sorted cells
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were used for RNA extraction and qPCR analysis.

To identify PRRSV-infected cells, ¢cDCs, and CD163* cells from the
tonsils and BAL, the cells were fixated and permeabilized using a
Leucoperm™ kit (Cat No BUF09B; Bio-Rad, USA) according to the
manufacturer’s instructions and labeled with PRRSV anti-N protein-
FITC antibody (Cat No SDOW17-A, Rural Technologies Inc., USA).

As controls, FMO (fluorescence minus one) controls and the isotype
controls anti-mouse IgG2a (Cat No 401501), IgG1 (Cat No 400101), and
anti-chicken IgG (Cat No 402101, all from BioLegend, USA.) were used.
DEC205" and DEC205 cell sorting was carried out by selecting live
cells; excluding CD3*, CD21" and CD163% cells; and selecting the
MHCII * CADM1P88DEC205 ™/~ cells as ¢DCs. For the sorting of CD163 ™
cells as macrophages and/or monocytes and/or monocyte-derived DCs,
the dead cells were excluded, and then the MHCII*CD163™" cells were
selected. The analyses, acquisitions, and cell sorting were performed
with a FACSAria™ III flow cytometer (BD Biosciences, USA) and
FACSDiva™ software.

4.4. Extraction of RNA and quantitative reverse transcriptase PCR (qRT-
PCR)

RNA was extracted with an Arcturus PicoPure RNA Isolation Kit
(Thermo Fisher Scientific, Lithuania) following the manufacturer’s in-
structions. After RNA quantification with a Nanodrop spectro-
photometer, the amplification of the mRNA transcripts was performed
with 10 ng of total RNA using qPCR with a SYBR Green RT-PCR one-
step kit (Agilent, USA). The protocol for the amplification was 48 °C for
30 min and 35 cycles of 94 °C for 30 min and finally 60 °C for 1 min. The
primers used for the amplification have been previously reported and
evaluated by us and others: reference gene PPIA (Peptidylprolyl iso-
merase A), IL-10 and TGF- (Silva-Campa et al., 2009), FLT3
(Maisonnasse et al., 2016), IFN-a (Flores-Mendoza et al., 2008) and
CCR7 (Beltran-Beck et al., 2014); the IL-12 primer sequences were
obtained from the Porcine Immunology and Nutrition database of the
USDA (http://www.ars.usda.gov/Services/docs.htm?docid = 6065).
The Ct values and the formula 2-“* were used for the quantification, as
previously reported (Silva-Campa et al., 2010).

4.5. Statistical analysis

Comparisons of cytokine and FLT3 expression were analyzed by
one-way ANOVA and Fisher's LSD Multiple-Comparison Test. The
comparison of the percentage of infected cells was performed using a
Student’s t-test. All the analyses were completed using GraphPad Prims
v6.0 statistical software.
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