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We showed that (i) CD70+ dendritic cells (DCs) were present in the nasal
lamina propria and expressed P2X1R, P2X2R and P2X4R; (ii) CD70+DCs but not CD70-DCs enhanced Thl7
cell differentiation of cocultured splenic CD4+ T cells upon stimulation with a B -ATP; (iii) mice
intranasally immunized with ovalbumin (OVA) and a B -ATP had increased OVA-specific Thl7 cells and
CTLs in the nasal lamina propria and regional lymph nodes at both an effector phase and a memory
phase; (iv) mice intranasally immunized with OVA and a B -ATP also inhibited E.G7-OVA tumor growth;
(v) suramin, a broad-range inhibitor of P2 receptors, suppressed the increases of OVA-specific Thl7
cells and CTLs, and antitumor effect. Collectively, a B -ATP may be a promising mucosal adjuvant
that promotes antigen-specific effector and memory CTL responses via CD70+ DC-mediated Thl7

induction.
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(3) Real-time PCR

PCR  KAPA SYBR Fast gPCR Kit +5
-ACGAAACAAGAAGGTGGGAGT-3" and -5 -AGGCCACTTGAGGTCTGGTAT-3' for P2X1R
+5" -GAGAGCTCCATCATCACCAAA-3'" and -5 -CAGGGTCTGGGAAGGAGTAAC-3' for P2X2R
+5" -CCGAGAACTTCACCATTTTCA-3' and -5 -TTTATGTCCTTGTCGGTGAGG-3' for P2X3R
+5" -TGGCTACAATTTCAGGTTTGC-3' and -5 -GATCATGGTTGGGATGATGTC-3' for P2X4R
+5" -CTGCAAGAGACTTCCATCCAGTT-3' and 5 -AAGTAGGGAAGGCCGT GGTT-3' for IL-6
+5" -ACAGCATCGCATGGACCAA-3' and 5 -AAGCAACCCGATCAAGAATGTG-3' for integrin-f3 8
+5' - CGCCTATCTTCGGGATGAATC-3' and 5 -CCAACCGATACTCCATGAAAATG-3' for integrin-a V
+5" -CAGCAGCGATCATCCCTCAAAG-3" and —5" -CAGGACCAGGATCTCTTGCTG for IL-17A
+5' -CTCAAGTGGCATAGATGT-3' and —5' -GAGATAATCTGGCTCTGCAGGATT-3' for IFN-y
(4) In vitro
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Fig. 1. Identification of CD70"CD11clow DCs in nasal lamina propria. (A) Flow cytometry. Cells were
isolated from the spleen and the nasal laminapropriaof C57BL/6 mice. CD70+CD11clow DCsinthe CD45
gate were analyzed by flow cytometry. Representative results from at least three independent experiments
are shown. (B) Real-time PCR. The expression of P2X1, 2, 3 and 4R in splenic CD11c+ DCs, nasal lamina
propria CD70- DCs and CD70+ DCs was examined by real-time PCR. The data are expressed as mean +
SE of four independent experiments. *P < 0.05. **P < 0.01.
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Fig. 2 Immune characteristics of CD70*CD11clow DCs in nasal lamina propria. (A) Induction of IL-6,
integrin-aV and integrin-B8 in CD70+CDllclow DCs by aof-ATP. CD70-CDllc+ DCs and
CD70+CD11clow DCswereisolated from the nasal lamina propriaand treated with or without af3-ATP (10
uM) for 3 h. The mRNA expression levels of IL-6, integrin-aV and integrin-p8 were examined by real-time
PCR. The data are expressed as mean + SE of four to eight independent experiments. (B) Induction of Th17
cells in vitro. Splenic CD4+ T cells were cocultured with nasal lamina propria CD70-CD11c+ DCs or
CD70+CD11clow DCs with or without af-ATP for 4 days. The mRNA expression levels of IL-17A and



IFN-y were examined by real-time PCR. The data are expressed as mean + SE of 5-10 independent
experiments. *P < 0.05. **P < 0.01.
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Fig. 3. Effect of ap-ATP on OVA-specific Th17 cellsand CTLs. Induction of OVA-specific Th17 cellsand
CTLsin vivo. C57BL/6 mice were intranasally immunized with PBS, OVA alone or OVA + af-ATP three
timeswith 1-week intervals. One week after the last immunization, cells wereisolated from the nasal lamina
propria and cervical lymph nodes. Isolated cells were stimulated with OVA (1 mg mi—1) or OVA peptide
(1 pg ml=1) for 24 h in vitro. Th17 cells (CD4+IL-17+ cells) Thl cells (CD4+IFN-y+ cells), and CTLs
(CD8+IFN-y+ cells) were counted by flow cytometry. The data are expressed as mean = SE of results from

six mice.
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Fig. 4 Antitumor effect: mice were immunized as mentioned above. One week or 8 weeks after the
immunization, mice were challenged with E.G7-OVA cellsin the flank. The tumor volume was cal cul ated
by measuring the major and minor axes of the tumor at indicated time points. The data are expressed as
mean + SE of results from six mice. *P < 0.05. **P < 0.01.
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Fig. 5. Inhibition of aff-ATP-enhanced CTL responses by suramin, a P2 receptor inhibitor. (A) Induction of
OVA-specific Thl7 cellsand CTLsin vivo. C57BL/6 mice were intranasally immunized with PBS, OVA
alone or OVA + ap-ATPin the presence or absence of suramin three times with 1-week intervals. One week
after the last immunization, cells were isolated from the nasal lamina propria and cervical lymph nodes.
Isolated cells were stimulated with OVA (1 mg ml—1) or OVA peptide (1 pg ml—1) for 24 hiin vitro. Th17
cells (CD4+IL-17+ cells) and CTLs (CD8+IFN-y+ cells) were counted by flow cytometry. The data are
expressed as mean + SE of results from six mice. (B) Antitumor effect: Mice were immunized as mentioned
above. One week after the last immunization, mice were challenged with E.G7-OVA cellsin the flank. The
data are expressed as mean + SE of results from six mice. *P < 0.05. **P <0.01.
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