25 %4k  Acta Pharmaceutica Sinica 2019, 54(7): 1297 -1302 + 1297 -

ETEHE T R BN A SR 4 AR RS P V1R A

TEE 8 A

(1. R E MRS R, bR 100084; 2. EHEKELRYIB AR, | A& %I 518055;
30 WL R EES A E R <RI, T AR BRI 510275)

FEEE: T (K G V0 TT A2 1T A R GRS (18— Ry 7 I (¥ 5 2, Gl A A O G2 R 40 K 7 A e A - % A Tl g
I G g SR, TR A LR OB oy < — o BUVAR H T MR 9 B AU TR 2 5k, (R SR TG & BRI
Bhit o EARRTFH, KA JE R FEN (cancer cell membrane nanovesicle, CCNVs) 11, 5% B Al 5 1 &5 (black phosphorus
quantum dots, BPQDs) il % 753 21| 71 %5, 22 1k &= 7 55 10 41 B I 229 (BPQD-CCNVs), 345 M /N B i 86 23 25 45 21 10
IR 5 BPQD-CCNVs S 7 &, 285 F 808 nm HT Z1 7R % 55 372 56 A 10 min, 55 A I 2040 B 2 A7 Ok )
W RAIR 20 K TH 43 T CD80.CD86 A MHC-IT (MR IA I . BT A BN 280y S i iG R 2= e B 25 i e il . 45
AN, BT BB R T AU ' PR BE A TR e AR R T v, RO SRR A0 Rk, AR SO e 2 i CD80.CD86
FMHC-II 235 B o AHIE TR W6 # R F AT LSRN SR 40 0 0 je 2o DRI, AT e D' 8 A FH 51N 20 fie g o2 o
Hh S5 SRR HRO S RS RE

SCHRIR): S EIRYT; IR v SRR T A AL B SRR A

FE 525 R943 CRRFRIZED: A X E RS 0513-4870(2019)07-1297-06

The black phosphorus quantum dots-based photothermal effect on
dendritic cells activation
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Abstract: Immunotherapy is the most active research area for cancer treatment. Tumor vaccine is one of the
most developed aspects of cancer immunotherapy. Though tumor vaccine has made many breakthrough, it still
faces many challenges. In this study, we coated the black phosphorus quantum dots (BPQDs) with cancer cell
membrane to create a nanoparticle named BPQD-CCNVs. The BPQD-CCNVs were incubated with bone marrow-
derived dendritic cells and irradiated with 808 nm infrared light. We tested the expression level of CD80, CD86
and MHC II of dendritic cells by flow cytometry after irradiation. All animal experiments approved by the Animal
Experiments Ethical Committee of Tsinghua University. The results showed that the rise of medium's temperature
caused by the photothermal effect of BPQDs could upregulate the expression of CD80, CD86 and MHC-II on
dendritic cell surface. Based on these, we conclude that near infrared irradiation can stimulate the activation of
dendritic cells. Our study may have provided a new strategy for tumor vaccine development.
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Figure 1

(A) Transmission electron microscope image of i) single CCNV (scale bar, 100 nm), ii) single BPQD-CCNYV (scale bar, 100 nm)

and iii) BPQD-CCNVs. (B) Transmission electron microscope image of BPQDs (scale bar, 20 nm). CCNV: Cancer cell membrane

nanovesicle; BPQD: Black phosphorus quantum dot
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Figure 2 Size distribution of BPQD-CCNVs (A). Zeta potentials of BPQDs and BPQD-CCNVs (B). n=3,x s
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Figure 4 Confocal images of cell uptake of BPQD-CCNVs (A)
and BPQDs (B). Scale bar, 10 pm
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Figure 3  Cell viability of dendritic cells (DCs) after incubated with different formulations (A) and DCs 24 h after irradiated with 808 nm

near infrared radiation (NIR) for 10 min when incubated with different formulations (B) . n=3,x s
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Figure 6 Microscope image of DCs at 24 h after different treatments. The red arrow marked mature DCs. Scale bar, 25 pm
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Figure 7 Representative flow cytometry plots of CD80™ CD86" DCs (gated on CD11C") (A), CD11c¢" MHC-II" cells (gated on CD1l1c")

(B) from different treatment groups
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