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Data
Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender

Reporting on race, ethnicity, or
other socially relevant
groupings

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

The data supporting the findings of this study are available within the paper and its Supplementary Information files. Should any raw data files be needed in another
format they are available from the corresponding author upon reasonable request. Source data are provided with this paper. 
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Sample sizes for in vivo experiments were used on the basis of ensuring results obtained were of a representable quantity. A population range
of 3-6 mice per group was used to ensure statistical power. For in vitro studies, sample size of at least 3 was used in each experiment. Sample
size and number of independent experiments are stated in the figure legends.

No data were excluded.

All tests were repeated at least three times with consistent results.

Animals were randomly allocated to different groups before treatment. Cells and other samples were also randomly allocated into different
groups before treatment.

All data are unbiasedly collected and analysed. The investigatiors were not blinded to allocation during experiments and outcome assessment.
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Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Plants

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Eukaryotic cell lines
Policy information about cell lines and Sex and Gender in Research

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other research organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research

Laboratory animals

Wild animals

Reporting on sex

Anti-human CD63 APC antibody (Thermo Fisher Scientific Inc, Cat#A15712, 10 !L/sample)

IgG-APC (Santa Cruz, Texas, USA, Cat#sc-516612,10 !L/sample).

Anti-mouse CD63 antibody (R&D systems, USA, Cat#MAB5417, 20 µg/mL)

Biotinylated anti-mouse CD63 antibody (Bioss, Beijing, China, Cat#bs-23032R-Bio, 20 µg/mL)

Mouse anti-Human CD63 (BD Pharmingen, USA, Cat#556019, 20 µg/mL)

Anti-PD-L1 antibody (Novus Biologicals, USA, Cat#NBP1-43262, 20 µg/mL)

Goat anti-mouse IgG H&L beta-galactosidase (Abcam, USA, Cat#ab136775, 120 µg/mL)

Rabbit Anti-Rat IgG H&L beta-galactosidase) (Abcam, USA, Cat#ab136716, 120 µg/mL)

Anti-mouse PD-L1 immunotherapeutic antibody (BioXCell, USA, Cat#BE0101, 12.5 mg/kg)

All antibodies used in our research were commercially available and validated. Any additional information regarding the validation
performed by the manufacturer can be retrieved from their website.

Anti-human CD63 APC antibody (Cat#A15712): https://www.thermofisher.cn/cn/zh/antibody/product/CD63-Antibody-Monoclonal/
A15712

IgG-APC (Cat#sc-516612): https://www.scbt.com/p/normal-mouse-igg-apc?requestFrom=search

Anti-mouse CD63 antibody (Cat#MAB5417): https://www.rndsystems.com/cn/products/mouse-cd63-antibody-446703_mab5417

Biotinylated anti-mouse CD63 antibody (Cat#bs-23032R-Bio): http://www.biosschina.com/#/productDetail?goods_id=97758

Mouse anti-Human CD63 (Cat#556019): https://www.bdbiosciences.com/en-us/products/reagents/flow-cytometry-reagents/
research-reagents/single-color-antibodies-ruo/purified-mouse-anti-human-cd63.556019

Anti-PD-L1 antibody (Cat#NBP1-43262): https://www.novusbio.com/products/pd-l1-antibody-mih5_nbp1-43262

Goat anti-mouse IgG H&L (beta-galactosidase) (Cat#ab136775): https://www.abcam.cn/products/secondary-antibodies/goat-mouse-
igg-hl-beta-galactosidase-ab136775.html

Rabbit Anti-Rat IgG H&L (beta-galactosidase) (Cat#ab136716): https://www.abcam.cn/products/secondary-antibodies/rabbit-rat-igg-
hl-beta-galactosidase-ab136716.html

Anti-mouse PD-L1 antibody (Cat#BE0101): https://bioxcell.com/invivomab-anti-mouse-pd-l1-b7-h1-be0101

Human melanoma A375 (#CRL-1619) cells were purchased from American Type Culture Collection (ATCC). Murine breast
cancer 4T1 cell lines (#CL-0007) and B16F10 mouse melanoma cells (#CL-0319) were purchased from Procell Life Science &
Technology Co.,Ltd. (Wuhan, China).

All cell lines have been authenticated using short tandem repeat (STR) profiling.

All cell lines were tested negative for mycoplasma contamination.

No misidentified cell lines were used in this study.

Female BALB/c strains and female C57BL/6J strains of mice at 6-8 weeks of age were purchased from Xiamen University Laboratory
Animal Center. All mice were housed in Animal Care Center of Xiamen University (at 20–24°C, relative humidity of 40–60%, a 12h
light/dark cycle).

No wild animal was used in this study.

Female animals were used in this study.




