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Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

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.

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

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

article is provided as a Supplementary Information file. Source data are provided with this paper.

N/A

N/A

N/A

N/A

Sample size was investigated to achieve significant differences between groups based on means and standard deviations in preliminary
studies. Based on the preliminary studies, reasonable sample sizes were chosen to ensure reliable results. These sample sizes also represent
the standard practice for publication in this field and were described in figure legends. Each sample represents independent biological
replicates. The sample sizes of animal experiments were approved by Institutional Animal Care and Use Committee (IACUC), School of
Pharmacy, Fudan University (Shanghai, China).

No exclusion criteria were incorporated in the design of the experiments for this study.

All experiments were repeated at least three times by the same individual operation. All the attempts at replication were successful.

Groups were selected randomly in in vitro experiments. Mice were randomized blindly into different treatment groups.

The investigators were blinded to the group allocation during these studies. And all analyses were performed by investigators blinded to the

experimental conditions.

PE anti-mouse CD45, Biolegend, 103106, FC 1:100

PerCP-Cy5.5 anti-mouse CD3#, eBioscience, 45-0031-82 FC, IHC-F 1:20
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Validation

AF647 anti-mouse CD8!, Biolegend, 100724, FC, 1:200

AF488 anti-mouse CD4, Biolegend, 100423,FC,1:500

PE/Cyanine7 anti-mouse CD4, Biolegend, 100421, FC, 1:100

AF594 anti-mouse B220, Biolegend, 103254, FC, 1:200

PE anti-mouse IFN-", eBioscience, 12-7311-82, FC, 1:100

FITC anti-mouse Granzyme B, Biolegend, 515403, FC, 1:40

PE anti-mouse CD366 (TIM-3), Biolegend, 134003, FC, 1:100

Brilliant Violet 605TM anti-mouse CD279 (PD-1), Biolegend, 135220, FC, 1:200

PE anti-mouse Foxp3, eBioscience, 12-4771-82, FC, 1:800

APC anti-mouse CD103, Biolegend, 121413, FC, 1:200

eFluor450 anti-mouse CD11c, eBioscience, 48-0114-82, FC, 1:200

APC anti-mouse CD11c, Biolegend, 117309, IHC-F, 1:100

APC anti-mouse CD86, eBioscience, 17-0862-82, FC, 1:400

FITC anti-mouse CD80, eBioscience, 11-0801-82, FC, 1:200

FITC anti-mouse CD11b, Biolegend, 101206, FC, 1:200

PE anti-mouse Ly-6G/Ly-6C (Gr-1), Biolegend, 108408, FC, 1:100

PE anti-mouse CD206, eBioscience, 12-2061-82, FC, 1:200

FITC anti-mouse CD8, MBL, D271-4 ,FC, 1:10

PE Tetramer-SVYDFFVWL (Trp-2) ,MBL, TS-5004-1C, FC, 1:20

FITC anti-mouse CD44 ,eBioscience, 11-0441-82, FC, 1:100

PE anti-mouse CD62L ,eBioscience, 12-0621-82, FC, 1:200

APC anti-mouse H-2Kb bound to SIINFEKL ,Biolegend, 141606, FC, IHC-F, 1:200

APC anti-mouse F4/80, Biolegend, 123116, FC ,1:100

Anti-CD31, Abcam, ab28364, IHC-F, 1:50

PE Anti-mouse ICAM-1, eBioscience, 12-0549-42, IHC-F, 1:100

PE Anti-mouse VCAM-1, eBioscience, 12-1069-42, IHC-F, 1:100

Anti-MECA-79, Biolegend, 120801, IHC-F, 1:50

AF647 Goat Anti-Rabbit IgG Abcam, ab150079, IHC-F, 1:200

AF647 Goat Anti-Rat IgG Abcam, ab150159, IHC-F, 1:200

AF488 Goat Anti-Rabbit IgG Abcam, ab150077, IHC-F ,1:200

Anti-Trp-2 Abcam, ab74073, IHC-F, 1:100

All antibodies were verified by the supplier and each lot has been quality tested. All the antibodies used are from commercial sources
and have been validated by the vendors. Validation data are available on the manufacturer's website.

1. PE anti-mouse CD45 has been validated to be used for flow cytometric analysis and mentioned species reactivity with mouse
(https://www.biolegend.com/en-us/products/pe-anti-mouse-cd45-antibody-100).

2. PerCP-Cy5.5 anti-mouse CD3# has been validated to be used for flow cytometric analysis and immunohistochemistry and
mentioned species reactivity with mouse (https://www.thermofisher.cn/cn/zh/antibody/product/CD3e-Antibody-clone-145-2C11-
Monoclonal/45-0031-82).

3. AF647 anti-mouse CD8! has been validated to be used for flow cytometric analysis and mentioned species reactivity with mouse
(https://www.biolegend.com/en-us/products/alexa-fluor-647-anti-mouse-cd8a-antibody-2699).

4. AF488 anti-mouse CD4 has been validated to be used for flow cytometric analysis and mentioned species reactivity with mouse
(https://www.biolegend.com/en-us/products/alexa-fluor-488-anti-mouse-cd4-antibody-2695).

5. PE/Cyanine7 anti-mouse CD4 has been validated to be used for flow cytometric analysis and mentioned species reactivity with
mouse (https://www.biolegend.com/en-us/products/pe-cyanine7-anti-mouse-cd4-antibody-1919).

6. AF594 anti-mouse B220 has been validated to be used for flow cytometric analysis and mentioned species reactivity with mouse
(https://www.biolegend.com/en-us/products/alexa-fluor-594-anti-mouse-human-cd45r-b220-antibody-9620).

7.PE anti-mouse IFN-" has been validated to be used for flow cytometric analysis and mentioned species reactivity with mouse
(https://www.thermofisher.cn/cn/zh/antibody/product/IFN-gamma-Antibody-clone-XMG1-2-Monoclonal/12-7311-82).

8.FITC anti-mouse Granzyme B has been validated to be used for flow cytometric analysis and mentioned species reactivity with
mouse (https://www.biolegend.com/en-us/products/fitc-anti-human-mouse-granzyme-b-antibody-6066).

9.PE anti-mouse CD366 (TIM-3) has been validated to be used for flow cytometric analysis and mentioned species reactivity with
mouse (https://www.biolegend.com/en-us/products/pe-anti-mouse-cd366-tim-3-antibody-5908).

10.Brilliant Violet 605TM anti-mouse CD279 (PD-1) has been validated to be used for flow cytometric analysis and mentioned species
reactivity with mouse (https://www.biolegend.com/en-us/products/brilliant-violet-605-anti-mouse-cd279-pd-1-antibody-7648).

11.PE anti-mouse Foxp3 has been validated to be used for flow cytometric analysis and mentioned species reactivity with mouse
(https://www.thermofisher.cn/cn/zh/antibody/product/FOXP3-Antibody-clone-NRRF-30-Monoclonal/12-4771-82).

12.APC anti-mouse CD103 has been validated to be used for flow cytometric analysis and mentioned species reactivity with mouse
(https://www.biolegend.com/en-us/products/apc-anti-mouse-cd103-antibody-4914).

13.eFluor450 anti-mouse CD11c has been validated to be used for flow cytometric analysis and mentioned species reactivity with
mouse (https://www.thermofisher.cn/cn/zh/antibody/product/CD11c-Antibody-clone-N418-Monoclonal/48-0114-82).

14.APC anti-mouse CD11c has been validated to be used for immunohistochemistry analysis and mentioned species reactivity with
mouse (https://www.biolegend.com/en-us/products/apc-anti-mouse-cd11c-antibody-1813).

15.APC anti-mouse CD86 has been validated to be used for flow cytometric analysis and mentioned species reactivity with mouse
(https://www.thermofisher.cn/cn/zh/antibody/product/CD86-B7-2-Antibody-clone-GL1-Monoclonal/17-0862-82).

16.FITC anti-mouse CD80 has been validated to be used for flow cytometric analysis and mentioned species reactivity with mouse
(https://www.thermofisher.cn/cn/zh/antibody/product/CD80-B7-1-Antibody-clone-16-10A1-Monoclonal/11-0801-82).

17. FITC anti-mouse CD11b has been validated to be used for flow cytometric analysis and mentioned species reactivity with mouse
(https://www.biolegend.com/en-us/products/fitc-anti-mouse-human-cd11b-antibody-347).
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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

Field-collected samples

18.PE anti-mouse Ly-6G/Ly-6C (Gr-1) has been validated to be used for flow cytometric analysis and mentioned species reactivity
with mouse (https://www.biolegend.com/en-us/products/pe-anti-mouse-ly-6g-ly-6c-gr-1-antibody-460).

19.PE anti-mouse CD206 has been validated to be used for flow cytometric analysis and mentioned species reactivity with mouse
(https://www.thermofisher.cn/cn/zh/antibody/product/CD206-MMR-Antibody-clone-MR6F3-Monoclonal/12-2061-82).

20.FITC anti-mouse CD8 has been validated to be used for flow cytometric analysis and mentioned species reactivity with mouse
(https://ruo.mbl.co.jp/).

21.PE Tetramer-SVYDFFVWL (Trp-2) has been validated to be used for flow cytometric analysis and mentioned species reactivity with
mouse (https://ruo.mbl.co.jp/).

22.FITC anti-mouse CD44 has been validated to be used for flow cytometric analysis and mentioned species reactivity with mouse
(https://www.thermofisher.cn/cn/zh/antibody/product/CD44-Antibody-clone-IM7-Monoclonal/11-0441-82).

23.PE anti-mouse CD62L has been validated to be used for flow cytometric analysis and mentioned species reactivity with mouse
(https://www.thermofisher.cn/cn/zh/antibody/product/CD62L-L-Selectin-Antibody-clone-MEL-14-Monoclonal/12-0621-82).

24.APC anti-mouse H-2Kb bound to SIINFEKL has been validated to be used for flow cytometric analysis and mentioned species
reactivity with mouse (https://www.biolegend.com/en-us/products/apc-anti-mouse-h-2kb-bound-to-siinfekl-antibody-7882).

25.APC anti-mouse F4/80 has been validated to be used for flow cytometric analysis and immunohistochemistry and mentioned
species reactivity with mouse (https://www.biolegend.com/en-us/products/apc-anti-mouse-f4-80-antibody-4071).

26.Anti-CD31 has been validated to be used for immunohistochemistry analysis and mentioned species reactivity with mouse
(https://www.abcam.cn/cd31-antibody-ab28364.html).

27.PE Anti-mouse ICAM-1 has been validated to be used for immunohistochemistry analysis and mentioned species reactivity with
mouse (https://www.thermofisher.cn/cn/zh/antibody/product/CD54-ICAM-1-Antibody-clone-HA58-Monoclonal/12-0549-42).

28.PE Anti-mouse VCAM-1 has been validated to be used for immunohistochemistry analysis and mentioned species reactivity with
mouse (https://www.thermofisher.cn/cn/zh/antibody/product/CD106-VCAM-1-Antibody-clone-STA-Monoclonal/12-1069-42).

29.Anti-MECA-79 has been validated to be used for immunohistochemistry analysis and mentioned species reactivity with mouse
(https://www.biolegend.com/en-us/products/purified-anti-mouse-human-pnad-antibody-2975).

30.AF647 Goat Anti-Rabbit IgG has been validated to be used for immunohistochemistry analysis and mentioned species reactivity
with rabbit (https://www.abcam.cn/goat-rabbit-igg-hl-alexa-fluor-647-ab150079.html).

31. AF647 Goat Anti-Rat IgG has been validated to be used for immunohistochemistry analysis and mentioned species reactivity with
rat (https://www.abcam.cn/goat-rat-igg-hl-alexa-fluor-647-ab150159.html).

32.AF488 Goat Anti-rabbit IgG has been validated to be used for immunohistochemistry analysis and mentioned species reactivity
with rabbit (https://www.abcam.cn/goat-rabbit-igg-hl-alexa-fluor-488-ab150077.html).

33.Anti-Trp-2 has been validated to be used for immunohistochemistry analysis and mentioned species reactivity with mouse
(https://www.abcam.cn/trp2dct-antibody-ab74073.html).

GL261 cell line, provided by Dr. Jianhai Jiang from School of Medicine, Fudan University (Shanghai, China);

G422 cell line, provided by Dr. changyou Zhan from School of Medicine, Fudan University (Shanghai, China);

RAW264.7, BV2, DC2.4 and bEnd.3 cells were purchased from Chinese Academy of Science Cell Bank (Shanghai, China);

GL261 cell line stably expressing firefly luciferase (luc) or green fluorescent protein (GFP) were obtained through transducing
GL261 cells with lentivirus vector (Hanyinbt, Shanghai) having luc and puromycin resistance gene.

Stable luciferase expression GL261 cell line (GL261-luc) was authenticated by in vivo imaging system to evaluate the
luminescence intensity. GL261 cell line stably expressing GFP was authenticated by fluorescence microscope. The G422,
RAW264.7, BV2, DC2.4 and bEnd.3 cell lines were not validated, cell morphology and behavior were consistent with
expectations.

Cells were tested monthly and found to be negative for mycoplasma contamination.

No cell lines used are listed in the database of commonly misidentified cell lines.

Male C57BL/6 mice (6~10 weeks old, 18~22 g) or Kunming mice (3~4 weeks old, 18~22 g) were purchased from SLAC Animal Ltd.

(Shanghai, China) and raised in a pathogen-free facility with a 12 h light/dark cycle at 18-23℃and 40-60% humidity and had free
access to food and water.

This study did not involve wild animals.

Male mice are less likely to die during the establishment of orthotopic GBM models based on our historical experience. This can
reduce accidental death and help to ensure the objectivity of the studies.

This study did not involve samples collected from field.




