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Introduction: The ability of dendritic cells (DCs) to initiate an immune response or induce
immune tolerance depends on their maturation status. Dendritic-cell-associated C-type lectin
1 (Dectin-1) plays a key role in the differentiation, activation, and maturation of DCs.
Therefore, we hypothesized that inhibition of Dectin-1 could prevent DC maturation and
induce immune tolerance of transplanted organs.

Methods: DCs were transduced with a recombinant lentiviral vector to inhibit Dectin-1 and
then were injected into a murine recipient before islet transplantation. C57BL/6 mice (H-2b)
were treated with lentiviral vector-Dectin-1-RNAi-DC (DC-Dectin-1-RNAi group), lentiviral
vector-GFP DCs (DC-GFP group), and PBS (control group). Pancreatic islet transplantation
was performed and graft survival was recorded. The proportions of regulatory T cells, Thl
cells, and Th17 cells in the spleen and draining lymph nodes, and serum levels of interleukin
(IL)-10, IL-17, and interferon (INF)-y were measured.

Results: The inhibition of Dectin-1 resulted in low expression of MHC-II and costimulatory
molecules in DCs. Murine recipients treated with DC-Dectin-1-RNAi had longer islet
allograft survival time, a reduction in the levels of Thl and Th17 cells and secreted
cytokines, and an increase of Treg cells.

Conclusion: The inhibition of Dectin-1 by recombinant lentiviral vector Dectin-1-RNAi
inhibits the maturation and activation of DCs, affects the differentiation of T cell subsets, and
prolongs allograft survival.
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Introduction

Type 1 diabetes is characterized by the progressive destruction of pancreatic 3 cells.
Pancreatic islet transplantation has been shown to improve glycemic control in
patients with type 1 diabetes.' * However, rejection of islet allografts is a major
limitation of the procedure.* As such, developing new and effective methods to
induce immune tolerance and improve graft survival is an important area of
research.

Dendritic cells (DCs) are key mediators of immunity and immune tolerance, and
provide a link between innate and adaptive immunity.” DCs capture antigens such
that they can be processed by major histocompatibility complex (MHC) on the cell
surface, which thus stimulates the initiation of an effective adaptive immune
response. A number of studies have shown that immune tolerance is induced by
immature, tolerogenic DCs (tolDCs).° These cells express low levels of T cell
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costimulatory molecules and reduce the secretion of pro-
inflammatory cytokines, thereby inducing immunological
tolerance.®

Dendritic-cell-associated C-type lectin 1 (Dectin-1) is a
C-type lectin receptor (CLR), that is primarily expressed
on myeloid cells, macrophages, neutrophils, and DCs.’”
Dectin-1 has been primarily studied in the context of
anti-fungal immunity. Recently, Dectin-1 has been consid-
ered to play a role in promoting the inflammatory diseases
through immune response.* '® Dectin-1 promotes DC
maturation and triggers a potent anti-tumor immune
response as well as protective anti-fungal immunity.'
Activation of Dectin-1 increases the production of cyto-
kines and the T cell stimulatory capacity of DCs.!?

Based on the aforementioned studies and the positive
effect of Dectin-1 with respect to an immune response, we
hypothesized that inhibition of Dectin-1 will inhibit
maturation of DCs and induce immune tolerance. We
tested this hypothesis by transducing DCs with a lentiviral
vector (LV) Dectin-1-RNAi to inhibit Dectin-1. We then
used a murine model to determine if DC-Dectin-1-RNAi
prolonged pancreatic islet allograft survival.

Materials and Methods

Animals

Male C57BL/6 mice (H-2°) (8 to 10 weeks old, SPF grade) and
male BALB/c mice (H-2%) (8 to 10 weeks old, SPF grade) were
purchased from the Experiment Animal Center of Sun Yat-sen
University (Guangzhou, China). All animal experiments were
performed according to guidelines established by Animal Care
and Use Committee of Sun Yat-sen University. And this
experiment was approved by the Ethics Committee of The
First Affiliated Hospital of Sun Yat-sen University (Approval
No. (2020) 287). C57BL/6 mice were used as transplant reci-
pients, and BALB/c mice were used as transplant donors.

Reagents

Recombinant murine granulocyte/macrophage colony-
stimulating factor (GM-CSF) and interleukin (IL)-4
were purchased from PeproTech (NJ, USA). Rat anti-
mouse fluorescence-conjugated CD3, CD4, CDS, CD25,
Foxp3, interferon (IFN)-y, IL-17, CD11c, CD40, CD80,
CD86, CD83, and MHC-II (I-A/I-E), as well as their
corresponding isotype controls, were purchased from
BD Pharmingen™ (San Diego, CA, USA). Microbead-
conjugated anti-CD11c and LS separation columns were
purchased from Miltenyi Biotec (Bergisch Gladbach,

Germany). Anti-mouse insulin and glucagon monoclonal
antibodies (mAbs) were purchased from Cell Signaling
Technology (Danvers, US). The lentiviral short hairpin
RNA vector (shRNA) Dectin-1-RNAi-GFP was con-
structed by Shanghai Genechem Co., Ltd. (Shanghai,
China). Enzyme-linked immunosorbent assay (ELISA)
kits for measurement of INF-y, IL-10, and IL-17 were
purchased from CUSABIO (Wuhan, China), and a kit for
measuring tumor growth factor (TGF)-b was purchased
from eBioscience. Streptozotocin (STZ), lipopolysac-
charide (LPS), and Histopaquel077 were purchased
Sigma-Aldrich  (St. CA, USA).
Diphenylthiocarbazone (DTZ), acridine orange (AO),

from Louis,
propidium iodide (PI), Liberase TL, a blood glucose
meter, and blood glucose test strips were purchased
from Roche (Basel, Switzerland).

Generation of Bone Marrow Derived
Dendritic Cells (BMDCs)

The femurs and tibias of healthy C57BL/6 mice were
obtained via a sterile procedure after the mice were killed.
The bone cavities were flushed with PBS, and the red
blood cells (RBCs) were lysed. Bone marrow cells were
resuspended in RPMI 1640 medium at a concentration of
0.5-1x10° cells/mL, then cultured in 6-well plates with
complete culture medium (RPMI 1640 supplemented with
10% FBS, 1% penicillin-streptomycin, 20 ng/mL recom-
binant murine GM-CSF, and 10 ng/mL IL-4) for 6 days to
obtain immature DCs (imDCs). The imDCs were then
purified by immunomagnetic selection of CD1lc+ cells
with anti-CD11c-conjugated microbeads.

LV-Dectin- | -RNAi-GFP Transduction of
DCs

Purified imDCs were transduced with LV-Dectin-1-RNAi-
GFP (DC-Dectin-1-RNAi) or LV-GFP (DC-GFP) at a multi-
plicity of infection (MOI) of 1:100 for 72 h in serum-free
RPMI 1640. Cells were stimulated with LPS (1pg/ml) for 48
h to become mature DCs (mDCs). The expressions of CDA40,
CD80, CD83, CD86, and MHC-II were detected by flow
cytometry to determine cell maturation. Recipient mice were
injected vis the tail vein with a total of 2x10° DC-Dectin-1-
RNAIi or DC-GFP cells 1 day prior to islet transplantation.

Western Blotting
Proteins were extracted with a lysis buffer (Roche,
Switzerland) containing 1% protease inhibitor, and 10%
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phosphatase inhibitor. Protein concentration was measured
using a bicinchoninic acid (BCA) protein assay kit
(Beyotime Institute of Biotechnology, Shanghai, China)
according to the manufacturer’s instructions. Equal
amounts of protein were separated by 12% sodium dode-
cyl sulfate polyacrylamide gel electrophoresis (SDS-
PAGE) and subsequently transferred to nitrocellulose
membranes. The membranes were incubated with anti-
Dectin-1 (#ab140039; Abcam, Cambridge, UK, 1:1000)
and anti-B-actin (#2060; Dia-an Biotechnology, Wuhan,
China, 1:1000) overnight at 4°C. After washing, the mem-
brane was incubated with a horseradish peroxidase-conju-
gated (HRP)-goat anti-mouse IgG (Q1001; Dia-an
Biotechnology, 1:2000) and HRP-goat anti-rabbit IgG
(Q1002; Dia-an Biotechnology, 1:2000) secondary anti-

body for 1 h.

RNA Extraction and Quantitative RT-PCR

(qQRT-PCR)

RNA was extracted from DCs using TRIZOL (Invitrogen,
Carlsbad, CA, USA) according to the manufacturer’s proto-
col. The concentration and quality of the RNA were detected
via a Nanodrop 2000 (Thermo Fisher Scientific, Waltham,
MA, USA). RNA was reverse transcribed into single-
stranded cDNA using a PrimerScript™ RT reagent kit with
gDNA FEraser (TaKaRa, Japan) according to the manufac-
turer’s instructions. The relative amount of mRNA was
calculated using the 2 **“" method and normalized to the
mean expression of GAPDH. Each experiment was repeated
at least 3 times. Primers are shown in Table 1.

Mixed Leukocyte Reaction (MLR)
Analysis

The stimulatory capacity of DCs was tested by mixed
leukocyte reaction (MLR) analysis. DCs pretreated with
mitomycin C (25 pg/mL, Amresco, USA) were co-cul-
tured with splenic naive T cells from Balb/c mice at DC:
T-cell ratios of 10:1, 20:1 and 40:1 for 72 h in RPMI

Table | Sequences of Primers Used for Real-Time Quantitative
Polymerase Chain Reaction

Gene Sequences (5' — 3’)

GAPDH S-CCTCGTCCCGTAGACAAAATG
A-TGAGGTCAATGAAGGGGTCGT

Dectin-1 F- ACTGAAGATAGACAACTCAAAAGAA
R- TCCAAAATGCATTAATACGGTGAGA

1640 with 10% FBS at 37°C. The total volume was
adjusted to 200 uL/well. Then, Cell
(CCK-8; Tongren, Japan) was added to the medium for

Counting Kt

4 h before the end of culture, and T cell group (without
dendritic cells incubated together) and only RPMI 1640
with 10% FBS medium group were established as nega-
tive control group and background group. Absorbance
(A) at a wavelength of 450 nm was measured using a
Microplate reader (Bio-Rad, iMark™). The results were
expressed as the stimulation index (SI), calculated by the
following formula: stimulation index = (absorbance of
the sample — the background absorbance)/(absorbance of
the negative control — the background absorbance).

To evaluate secretion of cytokines (IL-10, IL-17, IFN-
v) by DCs, the culture supernatants were collected after 72
h and cytokine concentrations were measured using
ELISA kits according to the manufacturer’s protocols.

Phagocytosis Assay

To investigate the phagocytosis ability of DCs, man-
nose receptor-mediated endocytosis was determined by
the cellular uptake of TRITC-dextran.
Approximately 1x10° DCs resuspended in
250 pL of media containing 25 pg/mL TRITC-dextran.
After incubation with TRITC-dextran at 37°C or 4°C
for 2 h, DCs were washed 3 times with 4°C PBS and
1% FBS, then analyzed by fluorescence-activated sin-
gle-cell sorting (FACS).

measuring
were

Pancreatic Islet Transplantation
Islet
described.'® Briefly, streptozotocin (200 mg/kg) was used

transplantation was performed as previously
to induce diabetes in C57BL/6 mice. Islet transplantation
was performed when the recipient blood glucose level was
>16.7 mmol/L for 3 consecutive days. Pancreatic islets
were isolated from BALB/c mice. After clamping the
duodenal ampulla, the pancreatic duct was cannulated
and the pancreas perfused with Liberase TL. The pancreas
was then harvested and stored on ice. Islets were isolated
from BALB/c mice via reverse perfusion of the common
bile duct with Liberase TL and purified by density gradient
separation (Histopaque 1077). Isolated islets (n = 350)
were transplanted under the kidney capsule (superior
pole) of the recipient using a glass capillary tube probe.
If the blood glucose level <200mg/dL, the transplantation
was considered successful, rejection of islet allografts was
defined as >16.7 mmol/L
(300 mg/dL) for at least 2 consecutive days.

a blood glucose level
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Intraperitoneal Glucose Tolerance Test
Intraperitoneal glucose tolerance tests (IPGTTs) were per-
formed short term (day 7-14 after transplantation) and
long term (day 25-30 after transplantation), and the islet-
bearing kidneys were removed at these time points.
Briefly, mice were injected intraperitoneally with a glucose
solution (2 g/kg) after 4—6 h of fasting, and glucose levels
in tail tip blood were measured every 15 min for 120 min.
The IPGTT was repeated after removal of islet-bearing
kidney to confirm that the recipient blood glucose response
was due to the bioactivity of the donor islet allograft,
rather than recovery of the recipient STZ-damaged
pancreas.

Flow Cytometry Analysis

Lymphocyte cells were collected from the recipient spleen
and draining lymph nodes on day 7 after transplantation,
and on the day rejection was identified, and stained with
the previously indicated antibodies at 4°C for 30 min, and
analyzed with a flow cytometer (BD FACS Calibur, US).
Thl, Thl7, Treg, and intracellular cytokine staining ana-
lyses were performed following stimulation with Cell
Stimulation Cocktail plus Protein Transport Inhibitor for
4-6 h. The cells were fixed and permeabilized using a
Foxp3/Transcription Factor Staining Buffer Set, then
stained for intracellular cytokines. Data were analyzed
with FlowJo software. Thl cells were defined as CD3"/
CD8/IFN', Th17 cells were defined as CD3"/CD4"/IL-
17", and Treg cells were defined as CD4"/CD25"/Foxp3".

ELISA

ELISA testing for serum cytokine levels were performed
as previously described.'* Briefly, blood were collected
from the retro-orbital sinus on day 7 after transplantation,
and on the day rejection was identified post-transplanta-
tion. Serum samples were prepared, and the levels of IL-
10, IL-17, and INF-y were measured by ELISA conducted
according to manufacturer’s instructions.

Immunohistochemistry and Hematoxylin
and Eosin (HE) Analysis

Graft tissues were harvested on days 7 and 25 after trans-
plantation, fixed with 10% paraformaldehyde, embedded
in paraffin, cut into 3—5 pm thick slices, and stained with
HE or with anti-mouse insulin or glucagon monoclonal
antibodies according to the manufacturer protocols.

Statistical Analyses

Data were expressed as mean + standard deviation.
Differences between groups were examined by ANOVA.
Graft survival was analyzed using Kaplan—Meier survival
curves compared with the Log rank test. All statistical
analyses were performed with SPSS version 19.0 software.
Values of P < 0.05 were considered statistically significant.

Results
Genetically Modified Lentiviral Vector
Increases the Transduction Efficiency of

DCs

The lentiviral vector of shRNA Dectin-1-RNAi-GFP was
purchased from Shanghai Genechem Co., Ltd., and was
modified to increase the transduction efficiency of DCs."
The DCs were purified to >90% by immunomagnetic
selection of CDl1lc+ cells with anti-CD11c-conjugated
microbeads (Figure 1F). Purified DCs were transduced
with LV-Dectin-1-RNAi-GFP or LV-GFP at an MOI of
1:100 for 72 h in serum-free RPMI 1640. GFP fluores-
cence was detected by a fluorescent microscope (Olympus
IX51, Japan) after 48—72 h (Figure 1A and B). Green
fluorescence indicated successful infection of DCs with
the LV-Dectin-1-RNAi-GFP or LV-GFP (Figure 1B).
GFP fluorescence could be observed until spontancous
apoptosis of the mDCs. To determine the transduction
efficiency of DCs, Dectin-1 mRNA and protein expression
levels were measured. The results of qRT-PCR indicated
that Dectin-l mRNA expression was significantly
decreased in DC-Dectin-1-RNAi cells (Figure 1E). This
result was verified by Western blot analysis which showed
that Dectin-1 protein levels were also decreased in DC-
Dectin-1-RNAi cells (Figure 1C and D). These results
indicated that the lentiviral vector effectively transferred
the Dectin-1-RNAi gene into DCs.

DC-Dectin-1-RNAi Decreases the
Expression of MHC and Costimulatory

Molecules

DC maturation can be stimulated by LPS, which acts
through pattern recognition receptors on DCs (such as
Dectin-1).'® To determine the effect of inhibition of
Dectin-1 on DC maturation purified imDCs, DC-GFP,
and DC-Dectin-1-RNAi cells were stimulated with LPS
(1 pg/mL) for 48 h. DCs were collected and stained with
fluorescent-conjugated CD40, CD80, CD83, CD86, and
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Figure | DCs transduced with LV-Dectin-1-RNAi-GFP. (A) mDCs purified with CD| Ic microbeads. *(x400) (B) The expression of GFP in DCs 72 h after LV-Dectin-1-
RNAI-GFP transduction observed in fluorescence microscopy. (X200) (C and D) Western blot analysis of Dectin-1 protein expression in DCs transduced with LV-Dectin-1-
RNAI-GFP. n = 3. (E) qRT-PCR analysis of Dectin-1 mRNA expressions in DCs transduced with LV-Dectin-|-RNAi-GFP. GADPH served as an internal control. (F) Purity of
CDI Ic+ DCs. Data represent the mean = SD. **P < 0.01.
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MHC-II mAbs. The DC-Dectin-1-RNAi group exhibited
lower expression levels of CD40, CD80, CD83, CD86,
and MHC-II than the DC-GFP group (Figure 2). Results
of the MLR showed that the level of T cell proliferation
induced by DCs. DC-GFP had a stronger stimulatory
capacity than DC-Dectin-1-RNAi (Figure 2B), and the
difference was significant, especially when DC and T cell
ratio was 1:10. The supernatant of the MLR (DC: T cell =
1:10) was collected for analysis by ELISA; in the DC-
Dectin-1-RNAi group IL-17 and IFN-y levels were
level of IL-10 was
(Figure 2C). Results of phagocytosis assay suggested that

decreased and the increased
DC-Dectin-1-RNAi group showed stronger phagocytic
ability than DC-GFP group (Figure 2D). Taken together,
these results indicated that inhibition of Dectin-1 could
effectively block the antigen-presenting and T cell activat-
ing capacity of DCs by inhibiting expression of costimu-
latory molecules and MHC.

DC-Dectin-1-RNAi Protects Allograft
Function and Prolongs Graft Survival

To examine the influence of DC-Dectin-1-RNAi on trans-
plantation immunity in vivo, a murine model of islet allograft
transplantation with diabetic mice was used. After isolation,
the purity of islets was evaluated by DTZ staining and
activity was evaluated by AO-PI staining. The results
showed that the purity and activity of the islets were high
(Figure 3A). To investigate the functional activity of trans-
planted islet allografts in vivo, an IPGTT (2 g/kg) was
performed on day 7 and 25 to assess glucose tolerance after
4-6 h of fasting, and glucose levels in tail tip blood were
measured every 15 min for 120 min (Figure 3B and C).
Baseline blood glucose levels were similar in all groups
before the IPGITT. After glucose injection, the blood glucose
level increased sharply, peaked at 15 min, and then decreased
over time. However, there was a greater and swifter response
to the glucose boost in the DC-Dectin-1-RNAi group than in
the other groups on day 7 (p<<0.0001) (Figure 3B). On day 25,
the IPGTT was repeated after removal of the islet-trans-
planted kidney to verify that the blood glucose response of
the recipient was islet allograft-dependent (p<0.0001)
(Figure 3C). The islet-transplanted kidney was removed
and stained with HE and for insulin and glucagon to confirm
the presence of islet grafts (Figure 3E). After islet transplan-
tation, non-fasting blood glucose levels were monitored

daily. DC-Dectin-1-RNAi significantly prolonged the

survival time of the islet allografts as compared to the other
2 groups (both, P < 0.01) (Figure 3D).

DC-Dectin-|-RNAi Reduced the
Numbers of Thl and Th17 Cells and
Levels of Secreted Cytokines, and

Increased the Number of Treg Cells

To evaluate potential mechanism by which DC-Dectin-1-
RNAI prolonged islet allograft survival in diabetic mice,
changes in T cell subsets and their secreted cytokines
were measured (Figures 4 and 5). Lymphocytes were
collected from recipient spleens and draining lymph
nodes on day 7 and on the day rejection was identified
post-transplantation. The lymphocytes were stained with
fluorescent mAbs and analyzed by flow cytometry. The
results indicated that on day 7 the DC-Dectin-1-RNAi
group exhibited significantly reduced proportions of Thl
cells and Th17 cells in both draining lymph nodes and
splenocytes as compared to the control group and the
DC-GFP group (all, P < 0.05) (Figure 4A and B). The
DC-Dectin-1-RNAi group also exhibited reduced propor-
tion of Thl and Thl7 cells in splenocytes on day of
rejection. In addition, the proportions of Treg cells in
both draining lymph nodes and splenocytes were signifi-
cantly different between the DC-Dectin-1-RNAi group
and the other 2 groups on day 7 (all, P < 0.05)
(Figure 4A and B).

Serum levels of IL-10, IL-17, and INF-y are summar-
ized in Figure 5. At day 7 post-transplantation, INF-y and
IL-17 levels were significantly lower (both, P < 0.01) and
IL-10 was significantly higher (P < 0.05) in the DC-
Dectin-1-RNAi group compared to the DC-GFP group.
On the day of rejection post-transplantation, the INF-y
was significantly lower in the DC-Dectin-1-RNAi group
compared to the other 2 groups (both, P < 0.01).

Discussion

This study demonstrated that DC-Dectin-1-RNAi pro-
longed islet allograft survival, and was associated with
reduced levels of costimulatory molecules and cytokines,
reduced numbers of Thl and Thl7 cells, and increased
numbers of Treg cells. A genetically modified lentiviral
vectors was used to enhance the transduction efficiency of
DCs,'” and the results showed that DCs exhibited a high
expression of GFP indicating the high transduction
efficiency.
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Figure 2 DC-Dectin-1-RNAi decreased the expression of MHC-Il and costimulatory molecule. (A) DCs transduced with LV-Dectin-1-RNAi-GFP were stained with
fluorescence conjugated MHC-Il, CD40, CD80, CD83, and CD86 mAbs 24-48 h later. MHC-II and costimulatory molecules expression were reduced to different degrees
compared to DC-GFP. (B) Effect of dendritic cells’ stimulation on proliferation of T lymphocytes in mixed lymphocytes reaction. (C) DC-Dectin-1-RNAi reduced the IL-17
and IFN-y level, increased the IL-10 level of supernatants in mixed lymphocytes reaction. (D) DC-Dectin-|-RNAi exhibited stronger phagocytic ability than DC-GFP. *P <

0.05, *P < 0.01, ***P < 0.0001.

C-type lectin receptors (CLRs) belonged to pattern
recognition receptors (PRRs), and Dectin-1 is a CLR that
contributes to the recognition of B-glucans and enhances

1819 8_olucan is important

the adaptive immune response.
for determining the magnitude of the immune response

initiated by DCs in response to stimulation.”® Dectin-1 is
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Figure 3 DCs transduced with LV-Dectin-1-RNAi-GFP prolonged the islet allografts survival. (A) Purified islets isolated from the perfusion, digestion, and purification
procedure. The purity of islets was evaluated by DTZ staining and the activity was evaluated by AO-PI staining (%40). (B) Intraperitoneal glucose tolerance tests (IPGTTs)
were performed on day 7 post-transplantation to test recipient glucose tolerance after 4-6 h of fasting. (C) IPGTTs were repeated after the removal of islet-bearing kidney
to confirm recipient blood glucose response was islet allograft dependent. (The upper limit of the blood glucose meter is 33.3 mmol/L, and if the blood glucose level was
above the limit it was recorded as 33.3 mmol/L. Data are expressed as mean only.). (D) Survival curve of islet grafts. Graft survival between groups of PBS control, DC-GFP,
and DC-Dectin-1-RNAi was compared with Kaplan—Meier analysis (n = 5 animals/group). (E) On day 7 and rejection after transplantation, kidneys were removed and
stained with the indicated markers. DC-Dectin-1-RNAi treated recipients displayed higher expression of insulin and glucagon compared to the other groups, indicating
greater function and survival of islet grafts (x 200).

primarily expressed on CD11b+ DCs, and study has shown
the number of CDI11b+ DCs in lymph nodes is signifi-
cantly reduced in Dectin-1—/— mice compared with wild-
type mice.?' It has also been reported that Dectin-1 plays
an essential role in mediating the polysaccharide-induced
activation of DCs resulting in maturation of DCs and
subsequent activation of the adaptive immune response.*
Takagawa et al® showed that an increase of colitis severity

was associated with lamina propria DCs that were asso-
ciated with increased Dectin-1-induced NF-«B activation
and proinflammatory cytokine secretion. In order to better
understand the role of Dectin-1 in stimulating DC matura-
tion, we studied the consequences of Dectin-1 inhibition in
DCs using a genetically modified lentiviral vector. Our
results revealed that inhibition of Dectin-1 resulted in
inhibition of DC maturation, which was characterized by
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Figure 4 DC-Dectin-1-RNAi reduced the population of Thl and Th17 cells, increased the frequency of Treg cells (A and B). The percentage of Thl, Th17, and Treg in draining
lymph nodes and spleens were analyzed after transplantation (A only shows day 7 in spleens). Data represent the mean + SD. *P < 0.05, **P < 0.01, ***P < 0.0001, n = 5 animals/
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decreased MHC and costimulatory molecule expression.
DCs are considered to be the main T cell stimulators due to
their professional antigen-presenting function.”> And the
function of T cell largely depends on cytokine pattern and
expression of co-stimulatory molecules of DCs, and the
Immature status of DCs could induce tolerance through
induction of either T cell anergy, regulatory T cells, or
production of regulatory cytokines.**** Our results also
showed that inhibition of Dectin-1 could inhibit the

antigen-presenting ability of DC, and inhibit the prolifera-
tion of T cells and the secretion of cytokines IL-17 and
IFN-y in vitro.

To explore the effect of DC-Dectin-1-RNAi on the
protection of islet grafts in mice, we selected day 7 and
day 25 after transplantation to examine biological differ-
ences among the groups and changes in physiological
function of grafts. Our results showed that DC-Dectin-1-
RNAI significantly prolonged the survival time of islet
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grafts, whereas DC-GFP exaggerated allograft rejection.
Lu et al*® demonstrated that inhibiting the maturation of
DCs could protect islet grafts, which is consistent with our
finding. In addition, our results showed the glucose toler-
ance of DC-Dectin-1-RNAI treated recipients was better
than that of the other groups, indicating prolonged survival
of the islet allografts.

Though our results clearly showed that DC-Dectin-
1-RNAIi prolonged the survival of islet allografts, the
mechanism of this effect is unclear. Studies have
shown that DCs can induce T cell expansion and Th
cell subset polarization via the MHC and costimulatory
molecules.?’*® Dectin-1 has positive effect on DC
maturation, and inhibition of Dectin-1 inhibits the
maturation of DCs. Study has shown that DCs with
low expression of MHC and costimulatory molecules
can induce antigen-specific tolerance.”” In the current
study, DC-DC-Dectin-1-RNAi treated recipient mice
exhibited an increase of Treg cells and reductions of
Thl and Thl17 cells, and these changes were associated
with alleviation of allograft rejection and prolonged
INF-y IL-17  inhibit
the generation and function of Treg cells, and thus

allograft  survival. and
have a detrimental effect on transplant immunity.*® In
addition, IL-10 was a well-known immunosuppressive
cytokine that plays a key role in immune tolerance.®'
Consistent with these prior studies, we observed a
reduction of INF-y and IL-17 and increase of IL-10
levels in the DC-Dectin-1-RNAi group.

In this experiment, injection of DC-Dectin-1-RNAi
prior to transplantation prolonged islet allograft survival,
however, the allografts were eventually rejected. Thus, it
remains to be explored if the persistent administration of
DC-Dectin-1-RNAi will eventually induce immune toler-
ance. The exact mechanism by which Dectin-1 modulates
DC function in a mouse islet transplant model also

requires further study.

Conclusion

Inhibition of Dectin-1 prolonged islet allograft survival in
mice, and was associated with decreased expression of
MHC and costimulatory molecules on DCs, reduced num-
bers of Thl and Th17 cells and associated cytokine levels,
and an increase in the numbers of Treg cells. The results of
this study suggested that Dectin-1 might have important
therapeutic implications for new immunomodulating pro-
tocols in transplantation immunity.
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