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A B S T R A C T

Objectives: Dysregulation of immune cells in the tumor microenvironment is a hallmark of head and neck
squamous cell carcinoma (HNSCC). Increased infiltration of pDCs has been reported in the microenvironment of
HNSCC. However, the precise immunological role of pDC and the therapeutic effects of pDC depletion in HNSCC
need to be further investigated.
Materials and methods: CD317 antibodies were applied for depleting pDCs in an immunocompetent transgenic
HNSCC mouse model. Tumor volume was monitored. Flow cytometric analysis was conducted for studying the
immune profile changes after pDC depletion. In addition, immunohistochemical staining was carried out in a
human HNSCC tissue microarray for detecting the infiltration of pDCs. We also analyzed the survival implication
of pDCs and its correlation with other immune related markers in human HNSCC.
Results: pDC depletion in the transgenic HNSCC mouse model significantly delayed tumor growth. After pDCs
were depleted, T cells were markedly revitalized, and the proportions of regulatory T cells (Tregs) and monocytic
myeloid-derived suppressor cells (MDSCs) were decreased. In human HNSCC microenvironment, pDC infiltra-
tion was upregulated and its high infiltration conferred a poor prognosis. Moreover, pDC infiltration was closely
correlated with the expression of Foxp-3, PD-1, TIM-3, and LAG-3.
Conclusion: Our findings demonstrated that pDCs play a negative immunomodulatory role in HNSCC and may
present as a target for effective immunotherapy.

Introduction

Head and neck squamous cell carcinoma (HNSCC) is a prevalent
malignancy, with an incidence of almost 550,000 new cases a year [1].
The relatively unchanged high mortality rates of about 40–50% [2], as
well as the functional defects and disfiguring consequences caused by
surgical therapy, force us to develop more effective approaches and
modalities.

Recently, the dysregulated immune microenvironment’s role in
tumor evolution and progression has attracted great attention [3]. Im-
munomodulatory cell types, such as Tregs, myeloid-derived suppressor
cells (MDSCs), and M2 macrophages can result in immune evasion
through multiple pathways in the tumor milieu of HNSCC [4]. Tregs are
highly accumulated in HNSCC patients and potently inhibit T cell
proliferation [5]. MDSCs represent a heterogeneous cell population and
have been categorized as polymorphonuclear MDSCs

(CD11b+Ly6GhighLy6Clow) and monocytic MDSCs (CD11b+Ly6G-Ly6-
Chigh) [6]. MDSCs remarkably suppress the anti-tumor T cell response
through multiple pathways [7]. In addition, immune checkpoints can
also be exploited by tumor in preventing immune destruction [8,9].
Studies in our laboratory and other laboratories have established that
immune checkpoints, such as PD-1 (programmed death-1), LAG-3
(lymphocyte activation gene 3) and TIM-3 (T-cell immunoglobulin and
mucin-domain containing-3), lead to immune suppression in HNSCC
[10–13]. The upregulated expression of these immune checkpoints is
associated with the induction of the T cell exhaustion state [14].

Plasmacytoid dendritic cells (pDCs) are a distinct subtype of DCs.
The C-type lectin BDCA2 (CD303) is specifically expressed by pDCs in
humans [15]. However, in mice, pDCs are characterized as
B220+CD11clowCD317+ cells [16]. pDCs contribute to the antiviral
immune response by producing large amounts of type I interferons
(IFNα/β) [17]. However, emerging evidence suggests that pDCs have a
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divergent role in tumor microenvironments [16,18]. Tumor-associated
pDCs often display an immature state [19], and their accumulation
indicates poor prognosis in melanoma and ovarian cancer [20,21]. In
the HNSCC microenvironment, the capacity of pDCs to secret type I
IFNs is suppressed, and promote regulatory CD8+ T cells [22]. How-
ever, the specific immune-related signature of pDCs and the possibility
of pDC depletion as a treatment for head and neck cancer needs to be
further investigated.

The purpose of this study was to determine whether the im-
munosuppressive status in a tumor-bearing immunocompetent HNSCC
model would be ameliorated after pDC depletion. Furthermore, the
associations of pDCs with the immune status and progression of human
HNSCC were explored.

Materials and methods

Detailed materials and methods please see supplementary file.

Immunocompetent HNSCC murine model

Animal experiments were conducted according to the guidelines of
the National Institutes of Health Guidelines. This study was also ap-
proved by Institutional Animal Care and Use Committee of Wuhan
University (approval number: 2016LUNSHENZI62). Mice with Tgfbr1/
Pten double gene conditional knockout (Tgfbr1flox/flox, Ptenflox/flox, and
K14-CreERtam+/-) were used for this study. After tamoxifen applied, this
mouse model can develop head neck epithelial and oral mucosa tissue-
specific squamous cell carcinoma as previously described [23].
Supplementary file will provide detailed information.

Tumor induction and pDC depletion

Tamoxifen was applied to the oral mucosa of Tgfbr1/Pten condi-
tional knockout (2cKO) mice to induce squamous cell carcinoma as
previously described [24]. The in vivo CD317 monoclonal antibodies
(Clone: 927, Catalog # BE0311) and isotype control (in vivo mAb rat
Rat IgG2b, isotype control) antibodies for the in vivo depletion of pDC
were purchased from Bio X Cell (West Lebanon, NH, USA) [25–27]. The
antibodies were diluted and assigned to a control group (in vivo mAb
rat IgG2b isotype control, 15 mg/kg, Bio X Cell, i.p., q.o.d., n= 6 mice)
and a pDC depletion group (in vivo CD317 monoclonal antibody,
15 mg/kg, i.p., q.o.d., n= 6 mice). Supplementary file will provide
detailed information.

Flow cytometry for mouse tissue

Mouse tumor tissue, spleens, draining lymph nodes and blood were
harvested and prepared for flow cytometric analysis using CytoFLEX
flow Cytometer (Beckman Coulter). The following fluorochrome-con-
jugated antibodies were used: isotype-matched IgG controls, CD4 FITC,
CD8 PerCPCy5.5, CD11c APC, CD45 PE-Cy7, B220 FITC, CD317 PE,
TIM-3 APC, PD-1 BV421, LAG-3 PE, FOXP-3 PE, CD11b FITC, Ly6C PE-
Cy7, Ly6G PE (all from eBioscience, San Diego, CA). CytExpert software
(Beckman Coulter) was used to analyze cell surface markers and in-
tracellular protein expression. Supplementary file will provide detailed
information.

Collection of human tumor infiltrating lymphocytes and flow cytometry
analysis

All procedures involving human performed in this project were
permitted by the Institutional Review Board of the School and Hospital
of Stomatology, Wuhan University (approval number: 2016LUNSHE-
NZI62). Written informed consent forms were signed by all participants
before they underwent surgery. Fresh HNSCC samples were obtain from
the 5 patients who receive surgery in school and hospital of

stomatology, Wuhan University. Tumor samples were dissociated, en-
zymatically digested, and collected by density gradient centrifugation
method. For flow cytometry analysis, the following fluorochrome-con-
jugated antibodies were used: isotype-matched IgG controls, CD45 APC-
eFluor 780 (eBioscience, San Diego, CA), CD123 BV421 (BioLenged,
San Diego, CA), CD303 APC (BioLenged), CD80 FITC (BioLenged).

Patients selection and tissue microarray construction

Cylindrical cores (1.5 mm) were punched from representative tumor
or epithelial areas of each patient’s tissue samples and were assembled
into HNSCC tissue microarrays. 210 primary HNSCC samples, 69 dys-
plasia samples, and 42 normal mucosa samples were included in this
human HNSCC microarray. The tissue microarray also contained 15
HNSCC samples with a history of presurgical radiotherapy and 20
HNSCC samples with a history of inductive TPF chemotherapy (Taxol,
platinum and 5-fluorouracil). A part of HNSCC patients in this study
have been described by Dr. Wu L in the Supporting Information [28].
The detailed information of the rest 94 cases has been provided in Table
S1. Supplementary file will provide detailed information.

Immunohistochemical and immunofluorescence staining

Immunohistochemical staining was performed as previously de-
scribed [24]. Specific primary antibodies including PD-1, Foxp3, CD4,
CD8, TIM-3, LAG-3, Ki-67, Granzyme B, and isotype controls (all from
Cell Signaling Technology, Danvers, MA, USA). CD303 form R&D Sys-
tems (Minneapolis, MN, USA) and Perforin from Abcam (Cambridge,
UK) were also used. The steps for the immunofluorescence were the
same as those for immunohistochemistry staining before adding fluor-
ochrome conjugated secondary antibodies. Ki-67 from Cell Signaling
Technology and CD303 antibodies were used. Sections were incubated
with corresponding fluorescent antibodies (DyLight 594 anti-goat and
DyLight 488 anti-rabbit; Thermo Fisher Scientifc, Waltham, MA, USA)
for 1 h in the dark at 37 °C and then mounted with DAPI. The slides
were observed by a fluorescence microscope (CLSM-310, ZEISS fluor-
escence microscope, Germany). Supplementary file will provide de-
tailed information.

Image analyses and hierarchical clustering

All the slides were digitized by the Aperio ScanScope CS2 scanner.
Aperio quantification software was used to quantify the staining of
immunohistochemical slides as previously described [24,29]. For
hierarchical clustering, Cluster 3.0 and Java TreeView 1.0.5 were used
for calculation and presentation as previously described [12].
Supplementary file will provide detailed information.

Statistical methods

GraphPad Prism 7.0 (GraphPad Software, Inc., La Jolla, CA) for
Windows was used to process data analysis. The Kaplan–Meier curves
were plotted and analyzed by log-rank test for overall survival of CD303
expression level. The correlation analysis among CD303 with PD-1,
TIM-3, LAG-3 and Foxp3 was evaluated through two-tailed Pearson
correlation. Supplementary file will provide detailed information.

Results

CD317 blockade effectively depleted pDCs and retarded tumor growth

Dysregulation of the PTEN/PI3K/Akt and TGF-β signaling pathways
is common in human HNSCC [30]. In the head and neck epithelia and
oral mucosa of the mice, the PI3K/Akt pathway will be activated after
Pten deletion, and Tgfbr1 loss enhances the paracrine effect of TGF-β in
stromal cells [31,32]. After tamoxifen induction, mice with Tgfbr1 and
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Pten combined knockout develop spontaneous tumors with full pene-
tration [23,24]. This mouse model displays pathology and molecular
characteristics similar to those seen in human HNSCC [23]. Notably,
increased inflammation and immunosuppression can be observed in the
tumor microenvironment of this mouse model [23], which makes the
mice suitable for this study. pDCs were identified as
CD45+B220+CD11clowCD317+ cells and detected in this mouse model
by multiplex flow cytometry (Fig. 1A). Based on above mentioned that
pDC may play a negative role in tumor microenvironment, we specu-
lated that depleting pDCs might exert a positive antitumor effect. To
test this hypothesis, pDCs were depleted through applying in vivo
CD317 mAbs [25–27]. After tamoxifen-induced tumor initiation, mice
were randomly assigned into the pDC depletion group and the control

group from day 12 (Fig. 1B). Tumor sizes were monitored, and mice
were photographed regularly. Compared with the control group, CD317
mAbs treated group showed a decreased progression rate (Fig. 1C, D).
After mice were euthanized, we evaluated the pDC depletion efficacy in
the mice. Flow cytometry results showed that the proportion of pDC
was markedly decreased (Fig. 1E, F). A decrease in the tumor cell
proliferative capacity (as indicated by Ki-67 expression) was detected in
the pDC depletion group (Fig. S1A). Considering that pDC may be
functionally needed outside the tumor, we primarily assessed the ad-
verse effect of pDC depletion by monitoring body weight changes. The
mouse weights in the pDC depletion group were approximately 0.8 g
lower than those of the control group mice, though no significant dif-
ference was observed (Fig. S1B). We also observed the dysregulation of

Fig. 1. pDC depletion retarded tumor growth in transgenic HNSCC mouse model. (A) Gating strategy of CD45+B220+CD11clowCD317+ pDCs in peripheral immune
organs of Tgfbr1/Pten 2cKO mouse. (B) Experimental protocol of tumor induction and pDC depletion. (C) Representative photographs of mice with HNSCC in control
and pDC depletion group at day 24 and day 36. (D) Growth curves of established tumors in control and pDC depletion groups. 6 mice per group. **, P < 0.01. (E)
Flow cytometry dot plots showed pDC depletion efficacy in HNSCC mouse model. Cells were gated on CD45+B220+. (F) Quantification analyses showed pDC
depletion efficiency in spleen, draining lymph node, blood and tumor microenvironment. **, P < 0.05, **, P < 0.001, ***, P < 0.001.
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Fig. 2. pDC depletion increased T cell population and reduced immune checkpoints expression in HNSCC murine model. (A) Representative flow cytometric
histogram and quantitative analysis of CD4+ and CD8+ T cells in control and pDC depletion groups. Representative flow cytometry plots (B) and quantification
analyses (C) showed down-regulated expression of PD-1 on CD4+ and CD8+ T cells after pDC depletion. Quantification analysis of down-regulated expression of TIM-
3 (D) and LAG-3 (E) on T cell subsets in the spleen, draining lymph node and blood. (F) In the tumor samples, immunohistochemical staining indicated an increase of
CD4, CD8, granzyme B, and perforin staining, and a decrease of PD-1 and TIM-3 staining in aCD317 group compared with control group.
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immune organs in the 2cKO tumor-bearing mice, in which the tumor
harboring mice exhibited the characteristics of splenomegaly (Fig. S1C)
and enlarged lymph nodes (Fig. S1D). After pDC depletion, the size of
spleen and lymph nodes was reduced, which to some extent indicated
the normalization of immune tolerance status (Fig. S1C, D).

Effect of pDC depletion on T cell revitalization in the transgenic mouse model

In HNSCC, elevated expression of immune checkpoint receptors,
including PD-1, TIM-3, and LAG-3, on T cells indicates an im-
munosuppressive status and contributes to tumor progression [4]. The
same effect has been demonstrated in our immunocompetent transgenic
HNSCC mouse model [11,12,33]. We investigated the potential impact

of pDC depletion on T cell populations using flow cytometric analysis.
In the spleen of tumor-bearing mice, pDC depletion could markedly
increase the CD4+ and CD8+ T cell populations (Fig. 2A). The upre-
gulation of CD3+ T cells (including CD4+ T and CD8+ cells) was also
observed in tumor (Fig. 2A). However, no obvious change was detected
in the lymph nodes and blood (Fig. 2A). As pDC depletion can increase
the cell populations in the T cell subsets described above, we further
investigated whether pDC depletion has an impact on immune check-
point expression and effecter T cell populations. We determined the
expression of three major checkpoint molecules (PD-1, LAG-3 and TIM-
3) on T cell subsets in the control and pDC depletion groups in vivo.
Notably, the results indicate that the expression of PD-1 (Fig. 2B, C),
TIM-3 (Fig. 2D) and LAG-3 (Fig. 2E) on circulating T cells was down-

Fig. 3. pDC depletion can decrease the population of Tregs in HNSCC murine model. Representative flow cytometric plots (A) and quantitative analysis (B) of Tregs
in control and pDC depletion groups. Immunohistochemical staining (C) and quantitative analysis (D) of Foxp3 in control and pDC depletion groups. (E)
Quantification of flow cytometry results showed percentage of CD11b+Ly6G-Ly6Chigh cell in CD45+ cells in the spleen, lymph node and blood of control and pDC
depletion groups.
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regulated after pDC depletion. Immunohistochemical staining of CD4,
CD8, PD-1, and TIM-3 further confirmed the T cell population increase
and the immune checkpoint downregulation in tumor microenviron-
ments (Fig. 2F). In addition, granzyme B and perforin (markers of T cell
effector function) were upregulated in the tumor microenvironment of
pDC depletion group. Collectively, these results demonstrate that pDC
depletion could revitalize exhausted T cells into an effector state and
increase the influx of effector cells into the tumor microenvironment
and peripheral immune organs.

pDC depletion reduced the population of Tregs and monocytic MDSCs in the
transgenic mouse model

We also investigated immunosuppressive cell types such as Tregs
and MDSCs in the control and pDC depletion groups. As shown in
Fig. 3A and B, Tregs were remarkably down-regulated in peripheral
immune organs including spleen, draining lymph nodes and blood in
HNSCC model mice. Immunohistochemical analysis showed consistent
results: Foxp3 expression in the tumor microenvironment in mice in the
pDC depletion group was significantly reduced (Fig. 3C, D). The po-
pulation of MDSCs was also determined in this experiment. The results
showed that the population of monocytic MDSCs (CD11b+Ly6G-Ly6-
Chigh) in the peripheral immune organs was decreased (Fig. 3E). In
tumor microenvironment, monocytic myeloid-derived suppressor cells
(M-MDSCs) rapidly differentiate into tumor associated macrophages

and inflammatory DCs [6,34,35]. In our previous study, almost no M-
MDSCs were detected in the tumor microenvironment of this mouse
model [36]. Thus, M-MDSCs were not detected in the tumor micro-
environment.

High levels of pDC infiltration in human HNSCC tumor microenvironments
confer a poor prognosis

Based on the effect of pDC depletion in HNSCC mouse model, the
infiltration signature of pDC need to be further investigated in human
HNSCC. Flow cytometry results showed the existence of pDC in HNSCC
(Fig. S2A) and that CD123 positive cells tend to be more mature com-
pared with CD303 positive cells (Fig. S2B, C). Multiple markers have
been used to define the maturation stage of pDC including CD80, CD83,
CD86, and PD-L1 [18,19,37]. Flow cytometry analysis showed that
CD123 positive cells expressed higher levels of CD80, CD83, CD86, and
PD-L1 compared with CD303 positive cells (Fig. S2B). In addition, Ki-67
has been used as a marker of immature pDCs [38]. The results of im-
munostaining in HNSCC tumor microenvironment showed that a large
part of CD303 positive cells were Ki-67 positive (Fig. S2C). We then
conducted immunohistochemical staining for CD303 (a specific marker
of pDCs in humans [15]) in a tissue microarray. pDCs were mainly
infiltrated in the stroma of HNSCC tissue and also observed in cancer
nests (Fig. 4A). Quantitative analysis showed that pDC infiltration was
remarkably higher in primary HNSCC samples (n= 210) when

Fig. 4. pDCs (CD303-expressing cells) are highly infiltrative in HNSCC and indicate a poor prognosis. (A) These images showed representative hematoxylin and eosin
(HE) and immunohistochemical staining of CD303 in normal mucosa (MUC) and HNSCC samples. Scale bars represent 25 µm. (B) Quantification analyses of the
CD303 expression level in HNSCC samples (n= 210), dysplasia samples (DYS, n= 69), and normal mucosa samples (MUC, n= 42). ***, P < 0.001. (C) Survival
analysis using the Kaplan–Meier method indicates that high expression of CD303 with respect to the optimal cutoff histoscore (histoscore=39.54) confers a poor
prognosis in HNSCC patients. P=0.0169.
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comparing with dysplasia samples (n=70) and adjacent normal mu-
cosa samples (n=42) (P < 0.001, Fig. 4B). The prognostic implica-
tions of pDC infiltration were also evaluated in this HNSCC patient
cohort. With respect to the optimal histoscore cutoff (histo-
score= 39.54), HNSCC patients with a high level of pDC infiltration
had a poorer survival rate than patients with low level of pDC in-
filtration (P=0.0161, Fig. 4C). Further analyses revealed no significant
difference in pDC infiltration among histological grades I, II and III (Fig.
S3A), tumor sizes (T1, T2, T3 and T4; Fig. S3B), or lymph node status
(N0, N1 and N2; Fig. S3C). In addition, pDC infiltration was decreased
in patients who received chemotherapy or radiotherapy (P=0.0550,
Fig. S3D; P=0.0285, Fig. S3E).

pDC infiltration was positively correlated with PD-1, TIM-3, LAG-3 and
Foxp3 expression in human HNSCC

To further verify the immune-related signature of pDC in HNSCC,
we conducted immunohistochemical staining for Foxp3 (a marker of
Tregs), immune checkpoints, and other immune-related markers in the
HNSCC tissue microarray. Notably, the immunohistochemical staining
images (Fig. 5A) and quantification analyses (Fig. 5B) revealed that pDC
infiltration was positively correlated with Foxp3 (P < 0.001,

r= 0.4152), PD-1 (P < 0.001, r= 0.3628), LAG-3 (P < 0.001,
r= 0.3241), and TIM-3 (P < 0.001, r= 0.4834) staining. The close
association between pDC and TIM-3 expression was further demon-
strated through hierarchical clustering (Fig. 5C).

Discussion

Accumulated recent evidence indicated that immune suppressive
cells could be manipulated by tumor cells to escape from the immune
surveillance [5,7]. pDC has been reported to infiltrate the tumor mi-
croenvironment in HNSCC and the capacity to secret IFN-α was sup-
pressed by tumors [22]. In this study, pDC depletion induced by CD317
blockade in the HNSCC mouse model markedly decreased tumor for-
mation and effectively ameliorated the immunosuppressive state in the
tumor microenvironment. Further results in human HNSCC revealed
that pDC infiltration positively correlated with immune suppressive
markers and conferred a poor prognosis.

Tgfbr1 loss in our HNSCC mouse model contributes to the accu-
mulation of TGF-β in stroma [32], which may inhibit the production of
type I interferon by pDCs and promote tumor growth [18]. In this study,
we observed the presence of pDCs in Tgfbr1/Pten 2cKO HNSCC model
mice. Thus, we tried to deplete pDCs in this HNSCC mouse model and to

Fig. 5. pDC infiltration is closely related to Foxp3, PD-1, TIM-3 and LAG-3 expression. (A) These images showed representative HE and immunohistochemical
staining of CD303, Foxp3, PD-1, TIM-3 and LAG-3 in HNSCC tissue microarray. Scale bars represent 50 µm. (B) Correlation of CD303 expression with Foxp3
(P < 0.001, r= 0.4152), PD-1 (P < 0.001, r= 0.3628) TIM-3 (P < 0.001, r= 0.4834) and LAG-3 (P < 0.001, r= 0.3241) expression in a human HNSCC tissue
microarray. (C) Hierarchical clustering of the CD303, Foxp3, PD-1, TIM-3, and LAG-3 histoscore results in human HNSCC.

L.-L. Yang, et al. Oral Oncology 96 (2019) 131–139

137



explore whether this treatment would exert an antitumor effect by re-
versing the immunosuppressive status in the tumor microenvironment
and macroenvironment. Our previous study revealed the expression of
CD317 on tumor cells [39]. At the same time, CD317 antibodies have
been used for depleting pDC in mouse [26,27]. In this work, pDCs were
efficiently depleted through applying CD317 antibodies. Interestingly,
tumor growth was notably slowed, and the immune organs tended to
normalize after CD317 blockade.

Immune checkpoint blockade therapy has shown great promise in
treating diverse cancer types including HNSCC [40,41]. In HNSCC pa-
tients and in our tumor model, several immune checkpoints, such as PD-
1, TIM-3, and LAG-3, have been investigated and found to be over-
expressed on tumor-infiltrating cells. Notably, we found that the T cell
population was significantly increased in the spleen and tumor micro-
environment after pDC depletion induced by CD317 blockade. Fur-
thermore, the expression of PD-1, TIM-3 and LAG-3 was markedly de-
creased in the tumor macroenvironment and microenvironment, which
indicated the revitalization of T cell function.

Initial studies in HNSCC showed that Tregs and MDSCs promote
cancer progression by inhibiting T cell activation and that they are
associated with a poor outcome [5,42–44]. The immune environment of
tumor-bearing Tgfbr1/Pten 2cKO mice is also characterized by an ac-
cumulation of Treg and MDSC subsets and maintains a suppressive state
[11]. pDCs have been demonstrated to directly activate Tregs by ex-
pressing indoleamine 2,3-dioxygenase (IDO) in mouse tumor-draining
lymph nodes [45]. Tregs were consistently expanded when pDCs were
cocultured with tumor-associated CD4+ T cells [46]. Our study in-
dicated that Tregs were markedly decreased in the tumor micro-
environment and peripheral immune organs. Moreover, consistent with
the findings in a breast cancer mouse model [25], monocytic MDSCs
(CD11b+Ly6G-Ly6Chigh) were decreased after pDC depletion. Correla-
tion analysis in human HNSCC further confirmed the close correlation
of pDC with the markers of Tregs and MDSCs. Spleen could act as a
special niche for promoting myeloid hematopoietic stem/progenitor
cells differentiation into potent myeloid suppressor cells [47]. In this
study, we observed splenomegaly in tumor bearing mice and the size of
spleen could be significantly reduced after pDC depletion treatment,
which may indicate that pDC depletion could normalize the immune
system through downregulating the monocytic MDSC population.

CD123 expression has been used as an indicator of pDC infiltration,
and its high expression has been demonstrated to indicate poor survival
in primary oral squamous cell carcinoma [48]. While, CD123 can also
be expressed by basophils and conventional dendritic cells. We de-
monstrated that CD123 positive cells were in a more mature stage
compared with CD303 positive cells. CD303 is a specific marker of pDC
and represents an immature phenotype [15]. In this study, CD303 was
used to detect pDCs, and this analysis further demonstrated the high
infiltration and adverse implication of pDCs on survival in human
HNSCC. The infiltration of pDCs was decreased in HNSCC patients with
radiotherapy and chemotherapy. To avoid the interference of che-
motherapy and radiotherapy on the prognostic role of pDC, only pri-
mary HNSCC patients were included in the survival analysis.

Taken together, our study showed that pDC depletion induced by
CD317 blocked restrained tumor progression in the HNSCC mouse
model. The immunosuppressive status was also ameliorated in the
tumor microenvironment and macroenvironment in HNSCC mouse
model after pDC depletion. In addition, pDC high infiltration correlated
with an adverse outcome in human primary HNSCC patients. These
data suggest that immunotherapy targeting pDCs might be effective in
future application for HNSCC treatment.
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