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Abstract

Objective: Dendritic cells (DCs) are important players in immunity against pathogens, but
overactive DCs have been implicated in autoimmune diseases, like lupus, in which a paucity of
targeted therapies remains. Recent research shows that DCs upregulate their immunometabolism
when activating. We explored whether modulating fatty acid (FA) metabolism needed for oxidative
phosphorylation can affect the activation of two main DC subsets.

Materials & Methods: Sorted murine plasmacytoid DCs (pDCs) and conventional DCs (cDCs),
generated in FLT3-L medium, were treated with etomoxir, an inhibitor of FA oxidation, or

TOFA, an inhibitor of FA synthesis, then stimulated with TLR9 agonist CpGA. Surface activation
markers and viability were analyzed by flow cytometry, cytokine and chemokine production were
measured by ELISA.

Results: Modulation of FA metabolism suppressed the upregulation of costimulatory molecules
and the production of proinflammatory cytokine IL-6 and type | Interferon dependent chemokine
CXCL10 by both subsets of DCs, without affecting DC viability, neither of resting DCs or upon
activation. Etomoxir inhibited pDCs at lower doses than cDCs, suggesting that pDCs may be more
susceptible to FA metabolic modulation.

Conclusions: Both cDCs, the primary antigen presenting cell, and pDCs, the primary type | IFN
producer, exhibit a suppressed ability to activate but normal viability when their FA metabolism

is inhibited by etomoxir or TOFA. Our findings indicate that FA metabolism plays an important
role in the activation of both pDCs and cDCs and suggest that its modulation is an exploitable
therapeutic target to suppress DC activation in inflammation or autoimmunity.
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Introduction

Dendritic cells (DCs) comprise a small percentage of the total population of immune cells,
but their powerful capacity to produce pro- and anti-inflammatory cytokines and present
antigens to T cells grants them the ability to shape an immune response.[1-3] While this

is beneficial in a healthy immune system, overactive DCs have been implicated in the
pathogenesis of many autoimmune diseases.[4—7] Of these, plasmacytoid dendritic cells
(pDCs), the primary producer of the family of cytokines type | IFNs, are considered
important in systemic lupus erythematosus (SLE),[8, 9] a complex systemic autoimmune
disease in which the majority of patients show increased expression of type I IFN-stimulated
genes (1SGs).[10-12] This immune dysregulation is seen in up to 80% of SLE patients

and is termed the Interferon Signature.[10, 13] While pDCs are major producers of IFNa.,
conventional DCs (cDCs) produce mostly IFNp, together with many other pro-inflammatory
cytokines such as IL-6, and DC subsets have been found abnormally activated in lupus
autoimmunity.[14-16]

The Lupus Foundation of America estimates that at least five million people worldwide—
including 1.5 million Americans—have a form of lupus.[17] However, the precise etiology
of SLE initiation and flares are poorly understood, thus targeted therapies for this disease
are presently insufficient. Current treatments in SLE include antimalarials and systemic
corticosteroids, which induce general immunosuppression and manage symptoms but do
not often halt disease progression.[18] Recent clinical trials inhibiting IFNa have also
failed, and it is evident that a full dissection of the aberrant operations of key immune
players in SLE is needed to understand the processes that govern pathogenesis, in order
to design interventional treatments that can affect disease progression.[19] As we begin to
link metabolism with immune activation, metabolic manipulation of key players in SLE is
emerging as a promising new target.[20]

Recent studies have shown that changes in the way in which immune cells produce

their energy is important for their functions[21, 22] and is a putative therapeutic target

in autoimmunity.[23] In particular, fatty acid (FA) metabolism has been proposed to be
essential for pDC activation and response to type | IFNs.[24] Specifically, type | IFNs
have been shown to promote both fatty acid oxidation (FAQ) and oxidative phosphorylation
(OXPHOQS). In Toll-like receptor 9 (TLR9) agonist CpGA-stimulated pDCs, the enhanced
FAO due to autocrine type | IFN signaling was found to be critical for pDC activation.
Inhibition of this metabolic reprogramming significantly impaired full pDC activation
while having no effect on cell viability.[24] The role of FAO and fatty acid synthesis
(FAS) in cDCs, which can be generated in culture from murine bone marrow precursors
in presence of FLT3-L, was not investigated. On the contrary, bone marrow-derived

cDCs generated in culture in presence of GM-CSF and considered a murine model of
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proinflammatory DCs (iDCs), have been shown to upregulate glycolysis and shutdown
oxidative phosphorylation upon stimulation, and require mostly glycolysis to sustain
activation and their Ag presentation.[25, 26] In this study, we investigated the effects of

the pharmacological blockade of FAO and FAS to manipulate pDC and cDC activation. This
may be a safer and more efficient approach in autoimmune diseases that are mediated by
high expression of type | IFNSs, as targeting pDC and cDCs output may spare the response to
type | IFN in other cell types.

Among the current pharmacologic tools used to manipulate cell metabolism, we investigated
etomoxir, an irreversible inhibitor of carnitine palmitoyltransferase-1 (CPT-1), a key enzyme
in FAO, critical transporter of long chain fatty acids into mitochondria for oxidation.

[27] Additionally, we investigated the effects of 5-tetradecyloxy-2-furoic acid (TOFA),

an inhibitor of acetyl-CoA carboxylase-a (ACC), targeting the rate-limiting enzyme in
long-chain fatty acid synthesis. Dendritic cell dysfunction in cancer has been associated with
lipid accumulation, and administration of TOFA has been found to normalize DC functional
activity.[28, 29] We explored how fatty acid metabolism may be essential for DC activation
and production of proinflammatory cytokines. We show that inhibiting FA metabolism by
etomoxir and TOFA suppresses both pDC and ¢DC activation, suggesting these drugs as
novel therapeutics for affecting DCs.

Materials & Methods

Mice

C57BL/6 (B6) wildtype mice were bred and maintained in our colony. Breeding pairs were
originally purchased from Jackson Laboratory. Mice were between 8 and 12 weeks of age
when used for experiments. Mice were housed in the Laboratory Animal Resources Unit
of Temple University School of Medicine, an AALAC accredited facility. All experimental
procedures reported were approved by the Temple University Institutional Animal Care and
Use Committee (IACUC).

In Vitro Dendritic Cell Studies

Bone marrow derived pDCs and cDCs were generated as per the laboratory’s published
protocols.[16, 26, 30-33] Briefly, bone marrow precursors were flushed from femurs

and tibias of mice and differentiated into pDCs and cDCs in the presence of complete

RPMI medium (Thermo Fisher), containing 10% FBS (Gemini Bio Products), L-glutamine
(VWR), penicillin/streptomycin (VWR), 2-mercaptoethanol (Gibco, Thermo Fisher), and
enriched with 15% FLT3-L conditioned medium from a FLT3-L-producing cell line, in 24
well plates for 7 days.[16] DCs were then sorted using the EasySep PE positive selection kit
(StemCell Technologies) with a PE-labelled anti-B220 antibody (StemCell Technologies) to
separate out the pDCs from the cDCs. Purity of cells averaged at least 90%. Alternatively,
pDCs and cDCs were purified by FACS, reaching a purity >99%. Sorted cells were plated
in complete RPMI medium with FLT3-L over-night, then stimulated the next morning.
TLR9 ligands CpGA 5ug/ml (ODN 2336 synthesized by IDT Biotechnologies) was used

to stimulate both pDCs and ¢DCs. R-(+)-Etomoxir and TOFA were both purchased from
Cayman Chemical and used at varying concentration, adding them 1 hour before the CpG-A
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stimulation. 24 hours post-stimulation, supernatants were collected for measurement of
cytokine production and cells were harvested by gentle pipetting before to be stained with
specific antibodies for analysis by flow cytometry.

Cytokine ELISA

IL-6 was measured in the supernatants of pDC and cDC cultures using the BD OptEIA™
Mouse IL-6 ELISA kit, and CXCL10 using the R&D Systems Mouse CXCL10/1P-10/
CRG-2 DuoSet ELISA kit. Optical densities were measured at 650 nm and 405 nm
according to the manufacturer’s protocol and results analyzed with SoftMax Pro software
(Molecular Devices Corporation, Sunnyvale, CA).

Flow Cytometry

Following harvesting, pDCs and cDCs were incubated with rat anti-mouse CD16/CD32
mADb (Biolegend) for 15 min on ice to block FcyRs. Cells were then stained for

30 min in the dark on ice using specific antibodies for surface identification markers
CD11c (eBioscience), CD11b (BD Bioscience), and B220 (StemCell Technologies), and
costimulatory marker CD86 and CD40 (BD Bioscience). Cells were analyzed for cell
viability using Fixable Viability Dye eFluor 780 (Thermo Fisher). Cells were fixed in

2% paraformaldehyde (Thomas Scientific) in PBS (Fisher) with 1% BSA (Gemini Bio
Products). All cells were analyzed on a FACSCanto flow cytometer (BD Bioscience) with
FlowJo software (Tree Star, Ashland, OR, USA).

Statistical Analysis

Results

Prism 8 (GraphPad software, San Diego, CA, USA) was used for data analysis. Means
and standard error of means (Mean £ SEM) were calculated by averaging results from
independent experiments. Statistical significance was determined using one-way ANOVA
and multiple comparisons post-hoc correction test. P-values marked in the figures as *
P<0.05, ** P<0.01, *** P<0.001 and **** P<0.0001 were considered significant.

Inhibition of fatty acid oxidation by etomoxir suppresses up-regulation of costimulatory
molecules in pDCs and cDCs

As sentinels of the immune system, DCs are relatively quiescent at the steady state, but are
able to very rapidly respond to perturbations. To determine the role of fatty acid metabolism
in dendritic cell activation, we grew bone marrow precursors in presence of FLT3-L, a well
establish protocol that elicits a mixed population of pDCs and cDCs. After sorting with
magnetic beads, we obtained single subsets of pDCs and ¢DCs, with a purity of at least 90%
(Figure 1). Similar experiments were repeated using pDCs and cDCs that were purified by
Flow Sorting, reaching a purity >99%. After an over-night rest, we treated pDCs and cDCs
with a dose titration of etomoxir, an inhibitor of the key fatty acid oxidation (FAO) enzyme
carnitine palmitoyltransferase | (CPT1). We chose this dose range following previous
literature in DCs and T cells.[24, 34, 35] After 1 hour, we stimulated both DC subsets

with TLR9 ligand CpG-A 2336, an oligonucleotide that is able to stimulate both subsets of
murine DCs (Figure 2). We found that etomoxir suppressed both pDC and cDC activation
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as measured by the expression of surface co-stimulatory molecule CD86 (Figure 2a and

b). Etomoxir suppressed TLR-induced CD86 up-regulation of both DC subsets in a dose-
dependent manner, and pDCs were sensitive to inhibition at lower concentrations (100uM)
than ¢cDCs (200uM). In both DC subsets, etomoxir did not affect cell viability, neither

in resting state or upon stimulation (Figure 2c), suggesting that suppressing FAO inhibits
the metabolic switching needed for activation, without inducing cell death in resting nor
stimulated DCs. Etomoxir treatment did not affect the mean fluorescence intensity (MFI) of
CDl11c, CD11b, and B220 differentiation markers and subset percentages, suggesting that it
does not affect DC differentiation (not shown).

pDCs have a lower threshold of sensitivity to etomoxir than cDCs

The dose titration shown in Figure 2 did not reveal the threshold of sensitivity of pDCs to
etomoxir. Therefore, we further tested lower concentrations of the inhibitor. Since magnetic
bead-purified pDC and cDC populations reached a high purity of at least 90%, we confirmed
our results and tested lower doses of etomoxir on an ultrapure cell population. Sorting with
BD FACSAria Iy, we obtained 99.9% pure populations of FLT3-L-derived bone marrow
pDCs and cDCs that we treated with etomoxir, ranging from 25uM up to 100uM, the
bead-sorted lowest dose used in Figure 2. After 1 hour of treatment, both DC subsets

were stimulated with CpGA. After 24 hours, cells were harvested for flow cytometry
analysis of surface costimulatory molecule CD86 and CD40. Etomoxir suppressed the TLR-
induced CD86 upregulation by pDCs at concentrations as low as 25uM. Etomoxir-induced
suppression of pDC upregulation of CD40 exhibited a similar trend as seen with CD86,
though the suppression reached significance only at 100uM (Figures 3a and 3c), suggesting
distinct requirements of activation for the expression of these costimulatory molecules.
cDCs were not sensitive to inhibition at these lower concentrations of etomoxir (Figures 3b
and 3d), confirming the results shown in Figure 2. Viability of these ultrapure populations
was not affected by etomoxir (not shown). This data shows that suppressing FAO by
etomoxir affects pDCs at lower concentrations than cDCs, suggesting that TLR-induced
pDC activation may be more susceptible to fatty acid metabolic modulation than cDCs.

Inhibition of fatty acid synthesis by TOFA suppresses DC activation

Next, we investigated whether inhibiting fatty acid synthesis (FAS), which may also
contribute to FAO in DCs, would also affect activation. We treated magnetic bead-purified
pDCs and cDCs with a dose titration of 5-tetradecyloxy-2-furoic acid, or TOFA, an inhibitor
of acetyl-CoA carboxylase-a (ACC), using doses previous tested in immune cells.[24, 29]
We found that TOFA did not affect cell viability (Figure 4c), neither in resting state nor upon
stimulation, but inhibited the upregulation of surface co-stimulatory molecule CD86 induced
by CpG-A in both DC subsets at the same concentration of 100uM (Figures 4a and 4b). As
for etomoxir, these findings suggest that TOFA is effective in inhibiting the metabolic switch
needed for pDCs and cDCs to activate without shutting down the metabolic pathways that
are keeping them alive.
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Inhibition of fatty acid metabolism suppresses DC production of proinflammatory cytokine
IL-6
To further study the role of FA metabolism on DC activation, we next investigated whether
inhibiting FA metabolism affects the production of proinflammatory cytokines by DCs.
Notably, IL-6 production is found to be higher in lupus patients and has been shown
to reflect disease activity, including autoantibody titers. [36—39] Testing the supernatants
of pDCs and cDCs treated with etomoxir to inhibit FAO and TOFA to inhibit FAS, as
described above, we found that the inhibition of FA metabolism is sufficient to suppress
the production of proinflammatory cytokine interleukin (IL)-6 by pDCs (Figure 5a and 5b),
and by cDCs (Figure 5c and 5d). This finding suggests that etomoxir and TOFA are able to
fully suppress DC proinflammatory response, while still allowing both pDCs and cDCs to
maintain baseline metabolism, preserving their viability.

Production of type | IFN-dependent chemokine CXCL10 is suppressed by etomoxir

Type | IFNs have been implicated in regulating the metabolic changes necessary for pDC
activation.[24] Therefore, we next investigated whether modulation of fatty acid metabolism
affected the production of the chemokine CXCL10, an Interferon Stimulated gene, which
we chose as a measurement of DC response to autocrine type | IFNs because we have
previously shown that this ckemokine is induced in DCs by TLR stimulation in a type | IFN
dependent manner.[31, 40] Supernatants from pDCs and cDCs, treated with etomoxir as in
Figure 3, showed a statistically significant suppression of the production of ISG CXCL10 in
response to CpGA stimulation (Figure 6a), consistent with Figure 3 data showing that low
concentrations of etomoxir are able to suppress pDC upregulation of CD86. Interestingly,
although etomoxir did not affect cDC upregulation of surface costimulatory molecules until
concentrations of at least 200uM, etomoxir as low as 50uM significantly suppressed cDC
production of CXCL10 (Figure 6b). This finding suggests that modulation of FAO by
etomoxir may suppress the type | IFN response at concentrations lower than those that affect
the expression of surface costimulatory molecules.

Discussion

The immune system is comprised of cells that are relatively quiescent in the steady state,
but rapidly respond to perturbations.[41] DCs act as the bridge between the innate and
adaptive immune systems and, through presentation to T cells and production of cytokines,
they direct the immune response.[42] Changes in energy pathways are necessary to mount
an immune response.[22, 41, 43] Indeed, both innate cells and T lymphocytes rely on

the process of mitochondrial oxidative phosphorylation to obtain energy when they are
quiescent, while they increase their metabolic capacity and shift to glycolysis and fatty acid
metabolism upon activation.[41] DCs are a diverse population comprising many subsets,
with different roles and functions, and this diversity is associated with different metabolic
requirements.

Our findings confirm that FA metabolism is important for TLR-induced activation of pDCs,
as previously reported[22, 24]. Moreover, we show for the first time that FLT3-L-derived
cDCs also activate with a similar requirement for FAO and FAS. These results suggest
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that FLT3/-L-cDCs have different energy requirements than GM-CSF-iDCs, known to shut
down oxidative phosphorylation and rely on glycolysis after activation, and therefore it may
be possible to therapeutically target one subset and not the other. By using FAQ inhibitor
etomoxir and FAS inhibitor TOFA, we suppressed the TLR-induced upregulation of surface
costimulatory molecule CD86 and CD40, which are important for DCs to interact with T
cells to mount an adaptive immune response. Additionally, the overexpression of CD86 in
DCs from lupus patients suggests that manipulating CD86 could be a clinically relevant
response.[44] Furthermore, etomoxir and TOFA suppressed the TLR-induced production

of IL-6, a proinflammatory cytokine found to be produced in excess by stimulated DCs
from lupus patients.[45, 46] and proposed to be an accurate biomarker of SLE disease
activity. [39] The feasibility of inhibiting the upregulation of these markers of pDC and cDC
activation with FAO and FAS inhibitors suggests a therapeutic potential for these drugs in
lupus.

Moreover, we have found that etomoxir can inhibit the production of chemokine CXCL10,
which we have previously shown to be an ISG produced by DCs upon TLR stimulation in

a manner dependent on autocrine type | IFNs[31] suggesting that etomoxir can suppress the
response of both pDCs and cDCs to type | IFNs. Type | IFNs have been shown to regulate
the immunometabolism of pDCs upon TLR9 stimulation and increase FAO and FAS.[24]
Our results extend these findings to FLT3-L c¢DCs, indicating that it is a general pathway for
cDCs and pDCs to require active FA metabolism to respond to autocrine type | IFNs and
complete DC activation.

We have recently reported that iDCs from lupus-prone mice have a higher energy
metabolism than WT iDCs,[40] and it will be important to determine whether also cDCs
and pDCs from lupus-prone mice have higher metabolism, and in particular higher FAO
and FAS, and the interdependence between FA metabolism and the lupus IFN Signature.
Serum levels of CXCL10 are elevated in SLE patients over controls[47], and more recently,
CXCL10 has also been identified to have predictive value in SLE.[48]. Our results that FAO
inhibition suppresses CXCL10 up-regulation suggest that FAO and/or FAS inhibition may
normalize DC abnormalities in lupus.

We used concentrations of etomoxir and TOFA that were suggested by the literature and
shown feasible in murine in vivo studies [34, 49-51]. As for many other inhibitors, these
compounds can have off-target effects at high doses. In particular, it has been recently
proposed in T cells and macrophages that etomoxir at the concentration of 3uM has no
effects on intact cells, but at 200uM has definite off-target effects, namely suppression of
OXPHOQOS through inhibition of complex I in the electron transport chain and through an
adenine nucleotide translocase blockade.[52-54] The data leave a large window of efficacy
that is specific for FAO inhibition. We found that etomoxir inhibited pDC activation and
ISG production at 25uM, a concentration in range for specific inhibition of CPT-1. In cDCs,
etomoxir inhibited the ISG production at 50uM and costimulatory molecules at 100M,

the latter a border line concentration that suggests that the effects of etomoxir on cDCs

may be in part CPT-1 specific and in part due to off-target effects on OXPHOS. Since this
window of sensitivity was reported for macrophages[54] and not in cDCs nor pDCs, it will
be important to investigate the activation levels of FAQ in these specific cell subsets in order
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to clarify the molecular targets of etomoxir in DCs. Ultimately, our results indicate that
pDCs are more susceptible to etomoxir than cDCs, and in cDCs the response to type | IFN
is more susceptible than the upregulation of costimulatory molecules. These results suggest
that etomoxir in vivo may be more specific to inhibit responses to type I IFNs, such as the
IFN Signature in autoimmunity.

Pharmacologic inhibition of FAO with etomoxir or FAS with TOFA has been reported
inhibiting proliferation and sensitizing to cell death human tumor cells, like leukemia
cells[55] and glioblastoma cells.[27] Therefore, we analyzed a possible effect of these

drugs on DC survival. The results that both drugs inhibit metabolic reprogramming to

a degree that suppresses DC activation without affecting cell viability, indicate that FA
metabolism is not required for the survival of resting pDCs and cDCs during homeostatic
conditions. Moreover, they suggest that FAO and FAS may be an exploitable target for novel
therapies to suppress DC activation in inflammation or autoimmunity because inhibition of
FA metabolism may suppress DC activation, and therefore immunity, without killing the
resting nor the tolerogenic DCs.

In conclusion, we show that modulation of FAQ by etomoxir may be more effective than
modulation of FAS by TOFA for suppressing the activation of both pDCs and cDCs. Our
data also show that low doses of etomoxir can significantly inhibit the production of type |
IFN-stimulated genes by both pDCs and cDCs, emphasizing how shifts in metabolism are
important for immune cell activation, and highlighting FAO as a specific pathway important
for the activation of two main subsets of DCs. A surge in immunometabolism research has
led to increased interest in metabolic modulators, and their potential as novel therapeutics.
Our studies show how a range of etomoxir and TOFA doses affects pDC and cDC outcomes
of activation, related to different immune responses, suggesting the possibility to modulate
tolerance vs specific immune responses, rather the blindly inhibit the immune system,

like present immunosuppressive therapies do. In summary, our findings suggest that DC
metabolism may be an exploitable target in SLE.
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Figure 1. Sorting FLT3-L DC culture by positive selection of pDCs using surface expression of

B220.

pDCs and cDCs were generated /n vitro from bone marrow precursor cells harvested from
the femur and tibia of WT mice in FLT3-L enriched-medium. After 7 days in culture, cells
were gently harvested, and pDCs were positively selected for surface expression of B220, a
CD45 isoform expressed by murine pDCs but not cDCs. The positively selected cohort of
cells for all experiments displayed a purity of at least 90%. Flow diagrams are representative
of purity checks for all the experiments in which pDCs were sorted by magnetic beads,
showing the expression of CD11c and B220 before sorting (/ef?) and in the positively
selected pDC subset (center) and cDC subset (right).
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Figure 2. Inhibition of fatty acid oxidation by etomoxir suppresses DC upregulation of CD86
Purified pDCs and cDCs were treated for 1h with CPT1 inhibitor etomoxir (concentrations

reported in uM), then stimulated with TLR9 agonist CpGA 5ug/ml. Activation was
measured after 24h by CD86 expression via flow cytometry. pDCs were gated for
B220+CD11c+CD11b-. cDCs were gated for B220-CD11c+CD11b+. Viability of cells (C)
is expressed as % of cells negative for the Fixable Viability Dye and was not affected

at effective concentrations of etomoxir. Results are shown as the mean £ SEM, from 5
independent experiments. Significance was calculated by one-way ANOVA and multiple
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comparisons post-hoc correction test, and P-values marked in the figures as * P<0.05, **
P<0.01, *** P<0.001 and **** P<0.0001 were considered significant.
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Figure 3. Low concentrations of Etomoxir suppressthe upregulation of costimulatory molecule

CD86 and CD40 in pDC but not cDC subsets.

Flow cytometry sorted ultrapure pDC (A, C) and cDC (B, D) populations were treated

for 1h with etomoxir (25-100 pM), then stimulated with TLR9 agonist CpGA 5ug/ml.
Activation was measured after 24h by CD86 and CD40 expression via flow cytometry. pDCs
were gated for B220+CD11c+CD11b-. cDCs were gated for B220-CD11c+CD11b+. Results
are shown as the mean + SEM of biological triplicates. Significance was calculated by
one-way ANOVA and multiple comparisons post-hoc correction test, and P-values marked
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in the figures as * P<0.05, ** P<0.01, *** P<0.001 and **** P<0.0001 were considered
significant.
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Figure 4. Inhibition of fatty acid synthesisby TOFA suppresses pDC and cDC upregulation of
CDs8e.
Purified pDCs (A) and cDCs (B) were treated for 1h with TOFA (doses expressed in uM), an

inhibitor of acetyl-CoA carboxylase-a, then stimulated with TLR9 agonist CpGA 5pg/ml.
Activation was measured after 24h by CD86 expression via flow cytometry. pDCs were
gated for B220+CD11c+CD11b-. cDCs were gated for B220-CD11c+CD11b+. Viability

of cells (C) is expressed as % of cells negative for the Fixable Viability Dye. Results are
shown as the mean + SEM, from 5 independent experiments. Significance was calculated by
one-way ANOVA and multiple comparisons post-hoc correction test, and P-values marked
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in the figures as * P<0.05, ** P<0.01, *** P<0.001 and **** P<0.0001 were considered
significant.
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Figure 5. Metabolic modulation of fatty acid metabolism suppresses proinflammatory IL-6

production.

Purified pDCs and cDCs were treated for 1h with FAQO inhibitor etomoxir (uM) or FAS
inhibitor TOFA(UM), then stimulated with TLR9 agonist CpGA 5ug/ml. Supernatant was
collected after 24h and IL-6 production was measured by ELISA. Results are shown as

the mean + SEM, from biological triplicate of 2 independent experiments. Significance
was calculated by one-way ANOVA and multiple comparisons post-hoc correction test, and
P-values marked in the figures as * P<0.05, ** P<0.01, *** P<0.001 and **** P<0.0001

were considered significant.
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Figure 6. Metabolic modulation of fatty acid oxidation by etomoxir suppressestypel |FN-
induced CXCL 10.

Flow cytometry sorted pDC (A) and cDC (B) populations were treated for 1h with etomoxir
(uM), then stimulated with TLR9 agonist CpGA 5pg/ml. Supernatant was collected after
24h and analyzed for type | IFN-induced CXCL10 production by ELISA. Results are
shown as the mean + SEM of biological triplicates. Significance was calculated by one-
way ANOVA and multiple comparisons post-hoc correction test, and P-values marked in
the figures as * P<0.05, ** P<0.01, *** P<0.001 and **** P<0.0001 were considered
significant.
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