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

RNA Seq data that support the findings of this study have been deposited in GEO with the accession code GSE241586.

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE241586
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Sample sizes for experiments was decided to obtain a statistical power higher than 80% and based on previous experience (Hirabayashi, K.,
Du, H., Xu, Y., Shou, P., Zhou, X., Fucá, G., Landoni, E., Sun, C., Chen, Y., Savoldo, B., & Dotti, G. (2021). Dual Targeting CAR-T Cells with Optimal
Costimulation and Metabolic Fitness enhance Antitumor Activity and Prevent Escape in Solid Tumors. Nature cancer, 2(9), 904–918. https://
doi.org/10.1038/s43018-021-00244-2).

All in vitro experiments were repeated at least three separate times (three different NKT cell donors). For in vivo experiments using NSG mice,
all experiments were repeated using at least two different NKT cell donors with at 2-4 mice in each group (4-8 mice/group in total).

No data was excluded.

All experiments included showed similar trend in repeated attempts. Experiment were replicated between 2 and 10 times, everytime using
different donors.

Samples and organisms were randomly allocated to groups for in vitro and in vivo experiments.

No formal blinding was used since it is not feasible with multiple treatment groups and multiple steps of sample preparation.
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Materials & experimental systems
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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

NKTs were stained with antibodies (Ab) against CD3 (APC-H7, clone SK7), CD62L (BV605, clone DREG-56), CD4 (PE-Cy7, clone SK3),
CD8 (Alexa Fluor 700, clone RPA-T8), CD19 (APC, clone HIB19), CD45 (APC, clone 2D1), CD271 (NGFR, APC, clone C40- 1457), CD279
(PD-1, PE-Cy7, clone EH12.1), CD366 (TIM-3, BV711, clone 7D3), CD223 (LAG- 3, PE, clone T47-530) and CD152 (CTLA-4, BV421, clone
BNI3) from BD Biosciences; IL-12 (p70, APC) and CD212 (IL12R b2, APC) from Miltenyi Biotech. Tumor cells were stained with Abs
against GD2 (PE, clone 14.G2a) and CD276 (B7-H3, BV421, clone 7-517) from BD Biosciences. The purity of NKTs was assessed by
staining the cells with the PE-conjugated Abs specific for TCR V!24 chain (iNKT, clone 6B11, BD Biosciences) or for TCR "11 chain
(FITC, Beckman Coulter), which we have previously shown to be superimposable. The expression of the CD19.CAR, GD2.CAR and
CSPG4.CAR was assessed using specific anti-idyotipic Abs, followed by the staining with a secondary goat anti-Mouse Ab (APC, Ig
multiple adsorption, BD Biosciences).

For westenblot the following Abs were used: !-Stat4 (C46B10, dilution 1:1000) and !-Phospho-Stat4 (Tyr693, dilution 1:1000) from
Cell Signaling; !-CD3# (dilution 1:1000) horseradish peroxidase (HRP) conjugated from Santa Cruz; HRP conjugated secondary Ab
(Goat-!-Rabbit #32460, dilution 1:500) from Thermo Scientific.

All flow cytomety and westen blot antibodies were validated with negative and positive cell line or related isotype ctrl antibodies.

Primaries antibodies used to detect the CAR were previously validated

GD2 CAR: Chen, Y., Sun, C., Landoni, E., Metelitsa, L., Dotti, G., & Savoldo, B. (2019). Eradication of Neuroblastoma by T Cells
Redirected with an Optimized GD2-Specific Chimeric Antigen Receptor and Interleukin-15. Clinical cancer research : an official journal
of the American Association for Cancer Research, 25(9), 2915–2924. https://doi.org/10.1158/1078-0432.CCR-18-1811

CD19 CAR: Ramos, C. A., Rouce, R., Robertson, C. S., Reyna, A., Narala, N., Vyas, G., Mehta, B., Zhang, H., Dakhova, O., Carrum, G.,
Kamble, R. T., Gee, A. P., Mei, Z., Wu, M. F., Liu, H., Grilley, B., Rooney, C. M., Heslop, H. E., Brenner, M. K., Savoldo, B., … Dotti, G.
(2018). In Vivo Fate and Activity of Second- versus Third-Generation CD19-Specific CAR-T Cells in B Cell Non-Hodgkin's Lymphomas.
Molecular therapy : the journal of the American Society of Gene Therapy, 26(12), 2727–2737. https://doi.org/10.1016/
j.ymthe.2018.09.009

B cell leukemia cell line BV-173 was purchased from DSMZ and Burkitt’s lymphoma cell line Daudi was purchased from ATCC.
Human neuroblastoma (NB) cell lines CHLA-255 and firefly luciferase-labeled (FFLuc)-CHLA-255 were gifts from Dr. Leonid
Metelitsa at Baylor College of Medicine (originally derived from a metastatic lesion in the brain in a patient with recurrent
disease at Children’s Hospital Los Angeles) and LAN-1 was a gift from Dr. Malcom Brenner at Baylor College of Medicine,
originally purchased from ATCC.

All cell lines were routinely tested for cell surface markers and with PCR assays with species-specific primers

All cell lines were routinely tested for mycoplasma and were always negative.

None of cell line used are commonly misidentified lines based on ICLAC register V9.

7- 9-week-old wild type NSG mice (UNCCH in-house breeding).

Mice are in sterile housing- (autoclaved cages and food) and RO, purified water.

12 hours alternating dark and light.

ambient temperature 68-74 degrees in the animal rooms.

humidity 30-70 degrees
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