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Background: Dendritic cells (DCs) with both proinflammatory and tolerogenic properties
have been implicated in modulation of CD4" T cell responses in many fungal diseases.
However, the role of DC in the context of Talaromyces marneffei (T. marneffei) infection has
not been determined. In this study, we aimed to study the effect of the yeast form of
T. marneffei yeasts on DCs, as well as the role of DCs in modulating T helper 17 (Th17)
and regulatory T (Treg) cell responses to the pathogen.

Methods: Mouse bone marrow-derived DCs were stimulated with 7. marneffei yeasts for
24 h. Frequencies of CD80 and CD86 expression on DCs and the levels of IL-6, IL-10 and
TGF-f in the culture supernatant of yeast-stimulated DCs were detected by flow cytometry
and ELISA, respectively. In co-culture experiments, CD4" T lymphocytes of mice were
isolated from the spleen using magnetic beads and co-cultured with 7. marneffei yeasts, with
or without DCs for 24 h. The proportions of Th17 and Treg cells in co-culture were detected
by flow cytometry. The mRNA levels of RORyt and Foxp3 were detected by RT-PCR. Levels
of IL-10 and TGF-B in the co-culture supernatant were detected by ELISA.

Results: The expressions of CD80 and CD86 on DCs were increased, as well as IL-6, IL-10
and TGF-B levels in the culture supernatant of 7. marneffei-stimulated DCs were higher than
those in DCs cultured without 7. marneffei. In co-culture experiments, in the presence of
DCs, T. marneffei promoted Treg expansion and Foxp3 up-regulation but limited Th17 and
downregulated RORyt. Levels of IL-10 and TGF- were higher in the co-culture containing
DCs than without DCs.

Conclusion: Our findings demonstrated that the interaction between DCs and 7. marneffei
could promote Treg expansion but not Th17 generation. These findings provide a mechanism
by which DCs may promote immune tolerance in I. marneffei infection.
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Introduction

Talaromyces marneffei (I. marneffei), the only thermally dimorphic Penicillium
species, is mainly endemic to Southeast Asia, including southern China.'* The
unique thermally dimorphic fungus grows as a mycelium at 25°C and as yeast at
37°C.? In recent years, with the rise in the prevalence of human immunodeficiency
virus (HIV), the occurrence rate of opportunistic infections of 7. marneffei peni-
cilliosis has been significantly increasing.* Previous studies have indicated that
T. marneffei is the third most common agent of clinical infections among patients
with acquired immune deficiency syndrome in Southeast Asia, after Mycobacterium
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tuberculosis and Cryptococcus neoformans, and is asso-
ciated with increasing mortality rates.>> In addition,
T. marneffei infection occurs in patients with underlying
immune defects without HIV infection.® Recurrent,
refractory, and disseminated 7. marneffei infections are
probably due to immune dysfunction in hosts, but the
mechanisms are not fully elucidated.®

Cell-mediated immunity is a major host defense mechan-
ism against 7. marneffei.” In general, the clearance of fungal
pathogens mainly relies on the activation of macrophages
and cluster differentiation (CDY" T cell responses.2
T marneffei infection can be fatal in individuals with
impaired CD4" T cell function.” As the most powerful anti-
gen-presenting cells, dendritic cells (DCs) function in patho-
gen recognition, antigen presentation, and T lymphocytes
differentiation.'® There is accumulating evidence regarding
the critical role of DCs in modulating the subset of CD4"
T lymphocytes in fungal disease.'®'* The role of DCs in
response to pathogens is heterogeneous.'®'* Depending on
the fungal pathogen and host microenvironment, DCs can
develop into “inflammatory” DCs, which promote the polar-
ization of Thl and Thl7, and the activation of M1 macro-
phages, or “immunomodulatory” DCs, which promote the
generation of Treg cells, Th2 cells, and M2 macrophages.’
However, the role of DCs in 7. marneffei infection has not yet
been verified.

Thl and Thl17 cells are two major proinflammatory
subsets of CD4" T lymphocytes. Interferon(IFN)-y produ-
cing Thl cells contribute to macrophage activation and
reactive oxygen species production which are critical for
killing intracellular T marneffei.> While the important role
of Thl cells in host defense against 7 marneffei is clearly
established,'? the role of Th17 is not well-defined. There is
evidence for a protective role of Th17 cells, which drive
the antifungal immune response by producing chemokines
to recruit neutrophils and macrophages, in addition to
the regulation of antimicrobial peptides.'>'® Indeed,
a prominent Th17 immune response is effective against
infections with Candida,"”™"° Aspergillus fumigatus,”
C. neoformans,”" and other fungal pathogens.'"** In addi-
tion, besides the loss of IFN-y production, impaired pro-
duction of interleukin (IL)-17A by lymphocytes was also
evident in patients with systemic penicilliosis harboring
gain-of-phosphorylation signal transducer and activator of
transcription (STAT) 1 mutations.” Based on these find-
ings, it is possible that the Th17 immune response protects
against T marneffei.’ In addition, forkhead box protein 3
(Foxp3")-expressing regulatory T (Treg) cells, sharing

a common precursor with Th17 cells, have emerged as
another important subset of CD4" T lymphocytes.”
Although they share a requirement for TGF-f with Th17
cells for differentiation, Tregs often shows a regulatory
role in down-regulating immune responses and contribute
to the maintenance self-tolerance.>*** In most fungal mod-
els, Treg cells promote fungal dissemination and
immunosuppression.’®?” However, the mechanisms by
which Treg cells respond to 7. marneffei are still unknown.

In this study, we investigated the in vitro effect of the
yeast form of 7. marneffei on the maturation and cytokines
released by DCs, and explored the role of DCs in Th17
and Treg cell responses to 7. marneffei. The pathogenic
yeast is the known form of invasion and proliferation,?
while there is no evidence suggesting that the mycelia
form of T marneffei contribute to infection. So we used

the yeasts form of 7. marneffei to stimulate cells.

Materials and Methods

Animals and Strains

Male BALB/c mice (6-8 weeks old) were obtained from
the Guangxi Medical University Laboratory Animal
Center. Animals were kept in sterile cages under specific
pathogen-free conditions with food and water. All experi-
ments were performed according to the protocols approved
by the Laboratory Animal Ethics Committee of Guangxi
Medical University (Nanning, China). The 7. marneffei
strain (GXHCBR) used in our study was isolated from
lung, liver, and spleen tissues of an infected bamboo rat
in Hechi, Guangxi, China as described previously.”® The
strain was previously identified by gold-standard deoxyr-
ibonucleic acid sequencing of the fungal internal tran-
scribed spacer region.”® T marneffei strain was plated in
potato dextrose agar medium and incubated at 25°C for
10 days. Colonies were washed with sterile phosphate-
buffered saline, and then yeast cells of 7. marneffei were
isolated by centrifugation.

Preparation of Bone Marrow-Derived DCs
After euthanasia, the thigh bones and tibias of mice were
removed. The mononuclear cells of the bone marrow
were isolated and collected as previously described.?’
Mononuclear cells (1 x 10%mL) were seeded on 6-well plates
and cultured in endotoxin free RPMI-1640 medium (Gibco,
Waltham, MA, USA) containing granulocyte-macrophage
colony-stimulating factor (GM-CSF; 40 ng/mL; PeproTech,
London, UK) and IL-4 (10 ng/mL; PeproTech). Half of the
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old medium was replaced with fresh endotoxin free medium
every other day. DCs were collected on the 7th day. The
percentage of CD11c" cells was determined by flow cytome-
try and the purity was above 70%.

DCs Co-Stimulated with T. marneffei
Yeast Cells

DCs were stimulated with or without live T. marneffei
yeast cells in 5% CO, at 37°C for 24 h. The ratio of
DCs to yeasts was 1:5 according to a previous study.*
The surface molecules CD80 and CD86 on DCs with or
without the stimulation of yeast cells were detected by
flow cytometry. The concentrations of IL-6, TGF-f and
IL-10 in the culture supernatants were determined by
ELISA (Cusabio, Wuhan, China) according to the manu-
facturer’s instructions.

Isolation of CD4"™ T Lymphocytes from
the Spleen

Single-cell spleen suspensions were prepared as previously
described.®" In brief, the spleen tissues were cut into small
pieces and grinded gently with the plunger of a 5-mL
syringe until single-cell suspensions were obtained.
Samples were filtered through nylon mesh to remove deb-
ris, then the spleen cell suspensions were centrifuged at
300 xg for 10 min at 4°C. The erythrocytes in cell suspen-
sions were eliminated by a lysis solution (Solarbio,
Beijing, China). The CD4" T cells from the spleen single-
cell suspensions were isolated by negative selection using
the Dynabeads™ Mouse CD4 Kit (Invitrogen, Carlsbad,
CA, USA) according to the manufacturer’s instructions.
The purity of CD4" T cells was above 90% as detected by
flow cytometry.

In vitro Cultures of T. marneffei Yeast
Cells, DCs, and CD4" T Lymphocytes

the methods
the isolated splenic CD4" T lymphocytes

Referring to of co-culture described

previously, >~
were cultured with live 7. marneffei yeast cells with or
without DCs. The ratio of CD4" T lymphocytes to DCs to
yeasts was 10: 1: 5. After co-culturing in endotoxin free
RPMI-1640 medium in 5% CO, at 37°C for 24 h, Th17
and Treg cells were detected by flow cytometry. The con-
centrations of IL-17A, IL-10, and TGF-B in the culture
supernatant were determined by ELISA (Cusabio) accord-

ing to the manufacturer’s instructions.

Flow Cytometry

To evaluate the activation of DCs after stimulation with
T. marneffei, DCs were stained with fluorescein isothio-
cyanate  (FITC)-conjugated anti-CD11c, peridinin-
chlorophyll-protein (PerCP)-Cy5.5-conjugated anti-CDSO0,
and allophycocyanin (APC)-conjugated anti-CD86 (all
purchased from BD Pharmingen, Franklin Lakes, NJ,
USA) at 4°C for 30 min and fixed in 1% paraformalde-
hyde. For the detection of Treg cells, CD4" T lymphocytes
in the co-culture were stained with the surface markers
PerCP-conjugated anti-CD4 (BD Pharmingen) and phy-
coerythrin (PE)-conjugated anti-CD25 (eBioscience, San
Diego, CA, USA) at 4°C for 30 min. After surface marker
staining, cells were fixed/permeabilized using Foxp3/
Transcription Factor Staining Buffer (eBioscience) accord-
ing to the manufacturer’s instructions, and stained with
APC-conjugated anti-Foxp3 (eBioscience). For the detec-
tion of Th17 cells, CD4" T lymphocytes in the co-culture
were incubated with phorbol-12-myristate-13-acetate (25
ng/mL; Sigma-Aldrich, St. Louis, MO, USA), ionomycin
(1 pg/mL, Sigma-Aldrich), and brefeldin A (Sigma-
Aldrich) in 5% CO, at 37°C for 4 h. The cells were stained
with PerCP-conjugated anti-CD4 (BD Pharmingen) at 4°C
for 30 min. Subsequently, the cells were fixed and permea-
bilized for 20 min at 4°C using Fixation/Permeabilization
Solution (BD Pharmingen) and then stained with
PE-conjugated anti—IL-17 (BD Pharmingen). The matched
isotype controls used for flow cytometry were all pur-
chased from BD Pharmingen. Flow cytometry data were
acquired using the FAC Canto II system (BD Bioscience)
and were analyzed using FlowJo 7.6 software (Treestar,
Ashland, OR, USA).

RT-PCR
Total RNA from CD4" T lymphocytes was isolated using

TRIzol reagent (Invitrogen). The quality and quantity of
total RNA were analyzed using a spectrophotometer
(Nanodrop2000, Thermo Waltham, MA,
USA). RNA samples were reverse -transcribed into

Scientific,

cDNA wusing a reverse transcription kit (TaKaRa,
Kusatsu, China). The mRNA levels of RAR-related
orphan receptor-yt (RORyt) and Foxp3 to the control
B-actin in individual samples were determined by RT-
PCR using SYBR Green I (SYBR®Premix Ex Taq™,
TaKaRa) and the Applied Biosystems Step One Plus
System (ThermoFisher Scientific). The forward and

reverse primer sequences were as follows: [-actin,
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5-CATCCGTAAAGACCTCTATGCCAAC-3" and 5'-AT
GGAGCCACCGATCCACA-3'"; RORyt, 5-GCTCCATAT
TTGACTTTTCCCACT-3' and 5'- GATGTTCCACTCTC
CTCTTCTCTTG-3"; and Foxp3, 5'- AGTGCCTGTGTC
CTCAATGGTC-3" and 5'-AGGGCCAGCATAGGTGCA
AG-3'. DNA was amplified for 40 cycles under the follow-
ing conditions: denaturation at 95°C for 30 s, extension at
95°C for 5 s, and then 60°C for 30 s. mRNA levels were

2—AACt

evaluated by the method. All experiments were

repeated at least three times.

Statistical Analysis

Data are expressed as means + SD. Differences between
two groups were analyzed by the two-tailed Student’s #-test
or non-parametric Mann—Whitney U-test. Differences
between three or more groups were assessed by ANOVA
followed by LSD or Tamhane’s T2 post hoc tests. The data
were analyzed using SPSS 17.0 (IBM, Chicago, IL, USA).

P < 0.05 was considered statistically significant.

Results
T. marneffei Induced the Activation and

Secretion of IL-6, IL10 and TGF-3 in DCs

in vitro

To determine whether DCs react to 7. marneffei yeast cells,
we evaluated the positive expression of CD80 and CD86 on
DCs with or without stimulation by 7. marneffei for
24 h in vitro. The frequencies of CD80 and CD86 expression
were markedly higher in yeast-simulated DCs than in un-
stimulated DCs (62.57 + 8.36% vs 29.24 + 5.99% and 48.87
+ 7.17% vs 22.35 + 7.83%, respectively; both P < 0.001,
Figure 1A—C). These results confirmed that DCs could
recognize and be activated by T marneffei yeast cells. In
addition, we detected significantly higher soluble IL-6, IL-10
and TGF-f levels in the supernatant of DCs stimulated with
the yeast cells than in the supernatant of un-stimulated DCs
cultured alone (all P < 0.05; Figure 1D-F).

T. marneffei Promoted Treg Expansion but

Not Th17 in the Presence of DCs in vitro
DCs modulate the differentiation of lymphocytes in
a pathogen-specific manner.'®'? To investigate the role of
DCs in the immune response of Th17 and Treg cells to
T. marneffei, we co-cultured CD4" T lymphocytes with
T. marneffei with or without DCs. Surprisingly, the propor-
tion of Treg cells was significantly higher in the co-culture of
CD4" T lymphocytes and T. marneffei with DCs than without

DCs (P <0.05, Figure 2A and B). In contrast, the proportion
of Thl17 cells was lower in the co-culture of CD4"
T lymphocytes and 7. marneffei together with DCs compared
to that without DCs (P < 0.05; Figure 2A—C). There were no
differences in the proportions of Treg cells or Thl7 cells
between the co-culture of CD4" T lymphocytes and
T. marneffei compared with CD4" T lymphocytes alone
(P > 0.05; Figure 2B and C).

T. marneffei Up-Regulated Foxp3 and Down-
Regulated RORyt Expression in CD4"
T Lymphocytes in the Presence of DCs

We further evaluated the expression levels of Foxp3 and
RORyt, which are the key transcription factors in Thl7
and Treg cells, respectively, in the co-culture containing
CD4" T cells, DCs and T. marneffei by qRT-PCR. Foxp3
mRNA expression was up-regulated in the co-culture con-
sisting of CD4" T lymphocytes, T. marneffei yeast cells
and DCs, whereas RORyt mRNA expression was down-
regulated compared with levels in the co-culture consisting
of CD4" T lymphocytes and T. marneffei yeast cells, but
without DCs (P < 0.05; Figure 3A and B). There were no
differences in the Foxp3 mRNA expression or RORyt
mRNA expression between the co-culture of CD4"
T lymphocytes and 7. marneffei compared with CD4"
T lymphocytes alone (P > 0.05; Figure 3A and B).

T. marneffei Induced IL-10 and TGF-3
Secretion in the Co-Culture Consisting of
DCs and CD4" T Lymphocytes

The concentration of IL-17 in the culture supernatant was
lower in the co-culture consisting of CD4" T lymphocytes,
T. marneffei yeast cells, and DCs than in the culture con-
ditions lacking DCs (P < 0.05; Figure 4A), consistent with
the decrease in the Th17 proportion and down-regulation
of RORyt expression. Conversely, the levels of IL-10 and
TGF-p were higher in supernatant of the co-culture con-
sisting of CD4" T lymphocytes, T. marneffei yeast cells,
and DCs, than in that without DCs (P < 0.05; Figure 4B
and C). There were no differences in the IL-17, IL-10 or
TGF-p of CD4"
T lymphocytes and 7. marneffei compared with CD4"
T lymphocytes alone (P > 0.05; Figure 4A—C).

levels between the co-culture

Discussion
DCs play a critical role in modulating the inflammatory
and regulatory responses to fungal infection.'®'? Mature
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Figure | Talaromyces marneffei yeast cells induced the activation of DCs and the secretion of IL-6, IL-10 and TGF-B. DCs were cultured with or without yeast cells of TM
(DCs: yeasts=1: 5) for 24 h, and the percentages of DCs expressing CD80 and CD86 on the surface were detected by flow cytometry. (A) Representative histograms of
CD80 (left panel) and CD86 (right panel) are shown for un-stimulated and yeast-stimulated DCs. Comparisons of the percentages of (B) CD80 and (C) CD86 on DCs. In
addition, the concentrations of (D) IL-6, (E) IL-10, and (F) TGF- in the culture supernatant were detected by ELISA. Data are expressed as meant SD (n=10). *P < 0.05,

P < 0.001.

Abbreviations: DC, dendritic cell; TM, Talaromyces marneffei; CD, cluster differentiation; IL-6, interleukin 6; IL-10, interleukin 10; TGF-B, transforming growth factor f3;

SD, standard deviation.

DCs can recognize pathogens, secrete varies of cytokines,
and thereby regulate the differentiation and proliferation of
helper T cell subsets.'? Our results demonstrated that DCs
exhibit greater surface co-stimulatory molecule expression
(CD80 and CD86) and secrete higher levels of IL-6, IL-10
and TGF-B when directly stimulated with 7. marneffei
yeast cells. Moreover, 7. marneffei yeast-stimulated DCs
increased Treg cells, and limited Th17 cells together with
increased IL-10 in the co-culture. These findings suggested
that DCs could promote Treg expansion and limit the
proinflammatory pattern of Th17 in response to pathogenic
T. marneffei.

Naive CD4" T lymphocytes could be activated by T cell
receptor signaling and co-stimulatory interactions, and

differentiate into different subtypes of Th cells according to
the kind of cytokines in the inflammatory milieu.*® For Th17,
IL-6 plays an important role during the initial phase of differ-
entiation by activating STAT3, which directly promotes the
transcription of Thl7-specific genes such as Rorc (encoding
RORyt in T cells), and the synthesis of IL-17 and IL-23.% IL-
6 and low levels of TGF-§ support Th17 cell development,
while high levels of TGF-p support Treg differentiation.*?
Interestingly, in our study, although DCs exhibited increases
in the secretion of IL-6 and TGF-f3, we found that Treg cells,
but not Th17 cells were increased in the co-culture. Notably,
the abundant secretion of IL-10 only occurred in the co-
CD4" T lymphocytes
T. marneffei yeast cells, but was not observed in the absence

culture containing DCs, and
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Figure 2 Talaromyces marneffei yeast cells promoted Treg expansion and limited Th17 generation in the presence of DCs. CD4" T lymphocytes were co-cultured with
yeast cells of TM with or without DCs (CD4" T lymphocytes: DCs: yeasts=10: |: 5). The proportions of Treg and Th17 cells in the co-culture were detected by flow
cytometry. (A) Gating strategy for Treg and Thl7 cells. Treg cells were identified as CD4"CD25"Foxp3”* cells and ThI7 cells were identified as CD4"IL-17" cells.
Representative scatter plots of Treg and Th17 cells in the co-culture. Comparisons of the percentages of (B) Treg cells and (C) Th17 cells in the co-culture. Data are

expressed as mean + SD (n=10). *P < 0.05.

Abbreviations: DC, dendritic cell; TM, Talaromyces marneffei; CD, cluster differentiation; IL-17, interleukin 17; SD, standard deviation; NS, not significant.

of DCs. Our findings indicate that DCs are likely one of the
key generators of IL-10 in response to 7. marneffei infection.
The differential recognition of specific components on the
cell wall of yeasts/spores and hyphae, such as zymosan or
mannoproteins by pathogen recognition receptors, could acti-
vate the specific signaling of DCs, which is critical for the
phenotype of immune responses.”'**=7 The primed DCs
could secrete large amounts of IL-10, leading to impaired
Th cell responses and an increased tolerogenic T cell
213435 Although  we that
T marneffei yeast cells could induce IL-10 secreted by

population. demonstrated
DCs, further studies are needed to identify the specific com-
ponents are recognized by DCs and promote IL-10 produc-
tion in T marneffei infection.

Treg cells may be another source of increasing IL-10 in
T. marneffei infection. It has been found that the persistent
secretion of IL-10 and TGF-f3 may establish an autocrine

loop to promote Treg expansions.’***>> Although Treg
cells could not directly recognize 7. marneffei yeast cells,
they could be modulated by the cytokine environment and
immune checkpoints pathways mediated by DCs.'%*® DCs
recognizing antigens of 7. marneffei could contribute to the
production and secretion of IL-10 and TGF-B, and thereby
provide the cytokine environment for Treg expansions. In
addition, DCs could also promote the development of Treg
cells and inhibit the development of Thl and Th17 cells via
specific immunomodulatory molecules such as programmed
cell death protein (PD)-1 and cytotoxic T lymphocyte-
associated protein (CTLA)-4 pa‘[hways.lo’3 8.39

Th17 and Treg cells always play opposing roles in fungal
infection.'**”*° An impaired balance of Th17/Treg is asso-
ciated with disease progression, while the inhibition or deple-
tion of Treg cells could potentially rescue Thl/Thl7

immunity and improve prognosis.'**** Foxp3 could
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Figure 3 Talaromyces marneffei yeast cells up-regulated Foxp3 mRNA expression and down-regulated RORyt mRNA mediated by DCs. The mRNA expression levels of
RORyt and Foxp3 in the co-culture of CD4" T lymphocytes, DCs, and yeast cells of TM were detected by qRT-PCR. Comparisons of (A) Foxp3 mRNA and (B) RORyt
mRNA in co-cultured cells. Data are expressed as mean + SD (n=6). *P < 0.05, **P < 0.01.

Abbreviations: DC, dendritic cell; TM, Talaromyces marneffei; CD, cluster differentiation; RT-PCR, real-time polymerase chain reaction; Foxp3, forkhead box protein 3;
RORyt, RAR-related orphan receptor yt; SD, standard deviation; NS, not significant.
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Figure 4 Talaromyces marneffei yeast cells induced high levels of IL-10 and TGF-f secretion. The concentrations of IL-17, IL-10, and TGF-f in the supernatants of the co-
culture of CD4" T lymphocytes, DCs, and yeast cells of TM were detected by ELISA. Comparison of (A) IL-17A, (B) IL-10, and (C) TGF-p levels in supernatants of the co-

cultured cells. Data are expressed as mean * SD (n=10). *P < 0.05, **P < 0.01.

Abbreviations: DC, dendritic cell; TM, Talaromyces marneffei; CD, cluster differentiation; IL-17, interleukin 17; IL-10, interleukin 10; TGF-B, transforming growth factor ;

SD, standard deviation; NS, not significant.

inhibit RORyt and down-regulate the expression of
RORyt-mediated IL-17.*' Therefore, the dominance of
Treg cells could be associated with the down-regulation
of RORyt expression and the suppression of Th17 cells. On
the basis of previous studies,>”*® we predicted that increased
inflammatory effector T cells (such as Th1l and Th17) and M1
macrophages activation in response to 7. marneffei are ben-
eficial for pathogen elimination. Given that Th17 is critical

177192122 the immune

for host defense in fungal infections,
cell pattern switching to a tolerogenic phenotype may be
harmful for the defense against 7. marneffei. The sustained

expression of IL-10 is associated with the persistence of

many fungal or parasite infections.>'***** Conversely, block-
ing IL-10 could improve fungal clearance in infected
mice.'** We speculated that the accumulation of IL-10-
producing DCs and Treg cells may be one of the reasons
accounting for the persistence and refractoriness of
T. marneffei infection, but further evidence is needed.

This is the first study that focusd on the tolerogenic
role of DCs in the modulation of Treg and Th17 cells in
response to 7. marneffei yeast cells. There are some lim-
itations in this study. Firstly, we confirmed that DCs pro-
moted the increase of Treg cells in response to 7. marneffei
yeast cells, but we did not study whether the additional
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Foxp3" Treg cells came from expansion of pre-existing
Treg cells or from de novo conversion of naive T cells.
Secondly, our study lacks of in vivo observations.

Conclusions

Taken together, we demonstrated that DCs could promote
Treg cell expansions and limit Th17 cell responses after the
recognition of 7 marneffei yeast cells. Our findings provide
direct evidence that DCs could serve a tolerogenic role in
response to 7. marneffei yeast cells. Accordingly, this role
could induce immune tolerance and thereby may be harmful
to the host defense against 7. marneffei infection.
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