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(ThermoFisher) equipped with four lasers (violet, 405 nm; blue, 488; yellow/green, 561 nm; red, 640 nm) and capable to detect 14
parameters. Flow cytometry data were compensated in FlowJo by using single stained controls as above.

For single cell RNA sequencing, samples were thawed in R10 supplemented with 20 !g/ml DNase I from bovine pancreas (Sigma-Aldrich).
After washing with phosphate buffer saline (PBS), cells were stained with the Red Live Dead Fixable Viability kit (ThermoFisher) for 15 min at
room temperature. PBMC were washed with PBS and stained with mAb anti-CD3-PE and -CD8-FITC. Viable CD3+,CD8+ T cells were sorted by
using eS3 sorter (Bio-Rad Laboratories, Hercules, CA) equipped with two lasers (blue, 488; yellow/green, 561 nm; all tuned at 100 mW). Cell
sorting was performed with 96-99% purity. Sorted CD3+CD8+ T cells were immediately loaded on ddSEQ single-cell isolator (Bio-Rad
Laboratories) to isolate single cells and barcode single cells. sc-RNA-seq libraries were prepared by using the Illumina Bio-Rad SureCell WTA 3’
Library Prep Kit (Illumina, San Diego, CA, manufactured for Bio-Rad) following manufacturer’s instructions. Briefly, after barcoding, RNA was
reverse transcribed and cleaned up. Then, second strand cDNA was synthesized and tagmented. Tagmented DNA was amplified and final
indexed libraries were quantified by using the high sensitivity DNA kit (Agilent) on a bioanalyzer (Agilent). Sequenced libraries were loaded on
an Illumina MySeq.

Flow Cytometry Standard (FCS) 3.0 files were analysed using FlowJo software V 9.6. Aggregates and dead cells were removed from the
analyses and identify CD3+ CD8+ T cells were gated. 10,000 CD8+ T cells per sample were exported and biexponentially transformed in FlowJo
V10. Further analyses were performed by a custom-made script that makes use of Bioconductor libraries and R statistical packages 4. Data
were analyzed using the Phenograph algorithm coded in the Cytofkit package (version 1.6.5) in R (version 3.3.3).

Downstream analysis for sc-RNAseq was performed in R using Seurat v3.0. Principal components were selected using the jackstraw and Elbow
methods. The dimensional reduction was performed using Uniform Manifold Approximation and Projection (UMAP) on the previously
selected principal components. Unsupervised clustering was performed by finding the K-nearest neighbors (KNN) and then, to group the cells,
a modularity optimization-based algorithm was applied. Differentially expressed genes were identified using the FindAllMarkers function.

Data availability

The source data underlying Figs. 1–4 are provided as a Source Data file. Original.fcs files concerning cytofluorimetric analysis (Figs. 1 and 4) are deposited at the
flowrepository.org in the following folders: FR-FCM-Z36A, https://flowrepository.org/id/FR-FCM-Z36A; MAIT: FR-FCM-Z36B, https://flowrepository.org/id/FR-FCM-
Z36B.

The scRNA-seq data have been deposited in GEO under the accession code GSE166181 at this link https://www.google.com/url?q=https://www.ncbi.nlm.nih.gov/
geo/query/acc.cgi?acc%3DGSE166181&source=gmail-imap&ust=1613062707000000&usg=AOvVaw3pkgx6jlI_SmKrWhetSRIW.

Code availability: https://github.com/DomenicoSkyWalker89/CD8-T-lymphocytes-MAIT

Due to the design of the study, i.e., the analysis of CD8+ T cells in patients with metastatic melanoma and their follow up for at least 6 months,
and according to the permission of the local Ethical Committee, we decided to enroll all patients who arrived to our attention. However,
according to our previous and large experience on the analysis of T cells, and to the prediction of response or not to therapy (that was
estimated to be around 50/50) a sample size of 28 patients was considered sufficient to detect relevant differences.

No data excluded.

Thawed PBMC isolated from the same healthy donors were used for flow cytometry experiments internal control, in order to avoid batch
effect that could occur performing experiments in different days.

No randomization.

The investigators and the patients were not blinded.
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Methods
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Antibodies
Antibodies used

Validation

All antibodies used in this study are against human proteins.

Reagents for the 28-color panel used for the characterization of T cells (Specificity, Dye, Clone, Vendor, Catalog Number, Lot number,
uL used in a volume of 100 uL): AQUA, BV510, NA, Biolegend, 423102, B244918, 0.06; CCR7, BB660, 150503, Becton Dickinson (BD),
625454, 7136810, 1.25; CXCR6, BV421, 13B, 1E5, BD, 566008, 7131852, 2.50; CD194, PE-CF594, 1G1, BD, 565391, 7276847, 0.30;
CD25, BB790, M-A251, BD, 353736, 7150757, 2.5; CD244, PC5.5, C1.7, Beckman Coulter (BC), B21171, 16, 1.25; CD98, BB515,
UM7F8, BD, 565103, 7283973, 1.25; CD28, BV786, CD28.2, Biolegend, 302950, B249581, 0.6; CD39, APC-H7, A1, Biolegend, 328226,
B246491, 1.25; CD127, APC-R700, HIL-7R-M21, BD, 565185, 7221803, 2.5; CD38, BV711, HIT2, Biolegend, 303528, B238633,2.5;
CD272, (BTLA), BV650, J168-540, BD, 564803, 7103949, 0.60; CD57, BV605, NK-1, BD, 563895, 7018755, 1.25; CD27, BV570, O323,
Biolegend, 302825, B244350, 1.25; CD71, PE-CY5, M-A712, BD, 551143, 7058789, 0.60; CD8, BUV805, SK1, BD, 564912, 7311599,
1.25; CD95, BUV737, DX2, BD, 564710, 7032582, 0.63; HLA-DR, BUV661, G46-6, BD, 565073, 7249926, 0.03; CD4, BUV615, SK3, BD,
624297, NA, 0.31; CD45RA, BUV563, HI100, BD, 565702, 7219651, 1.25; CD3, BUV496, UCHT1, BD, 564809, 7312719, 2.50; ICOS,
CD278, BUV395, DX29, BD, 564777, 7263764, 2.50; PD-1, PE, EH12.1, BD, 570695, NA, 2.5; IgG4, PE, HP6025, Southern Biotech,
9200-09, B3317-YD17B, 1.25; TBET, PE-CY7 4B10, eBioscience, 25-5825-80, 4286798, 0.15; GRANULYSIN, APC, DH2, Biolegend,
348006, B192033, 5.00; KI67, BV480, B56, BD, 566109, 7254647, 5.00.

mAbs used in flow cytometry panel used for the detection of MAIT cells (Specificity, Dye, Clone, Vendor, Catalog Number, Lot
number, uL used in a volume of 100 uL): PromoFluor-840, Maleimide, NA, Promokine, PK-PF840-3-05, 429P017, 0.3; CXCR4, BV421,
12G5, BD, 562448, 4003566, 1.25; CCR7, BV605, G043H7, Biolegend, 353224, B284011, 2.5; CD3, AF700, UCHT1, Biolegend, 300424,
B279942, 0.6; CD8a, APC-CY7, RPA-T8, Biolegend, 301016, B274260, 1.5; CD161, PC7, B30631, Beckman Coulter, B191B8, 200023,
2.5; TCR72, PE, 3C10, Biolegend, 351706, B292236, 1.25; CD69, FITC, FN50, Biolegend, 310904, B290844, 0.6; CD95, BUV395, DX2,
BD, 740306, 9269965,0.6; CD38, BUV496, HIT2, BD, 564658, 8339559, 1.25; HLA-DR, BUV661, G46-6, BD, 565073, 7249926, 0.3;
CD127, BV650, A019D5, Biolegend, 351325, B238890, 0.6; CD25, BV785, BC96, Biolegend, 302638, B237289, 1.25; CD45RO, PC5.5,
UCHL1, Beckman Coulter, B30638, 200022, 10; Ki67, BV480, B56, BD, 566109, 7254647, 5; GRANULYSIN, AF647, DH2, Biolegend,
348006, B192033, 5.

mAbs used for investigating the function of MAIT cells (Specificity, Dye, Clone, Vendor, Catalog Number, Lot number, uL used in a
volume of 100 uL): Live Dead, AQUA, N/A, ThermoFisher, L34965, 2069643, 1.25; CD4, AF700, RPA-T4, Biolegend, 300526, B274110,
0.6; CD8, APC-Cy7, RPA T8, Biolegend, 301016, B274260, 0.6; CD161, PE-Cy7, HP-3G10, Biolegend, 339918, B204086, 0.6; TCR 7.2,
PE, 3C10, Biolegend, 351706, B292236, 1.25; CD3, PE-Cy5, UCHT1, Biolegend, 300410, B252119, 0.6; TNF, BV605, MAb11, Biolegend,
502936, B282176, 3.75; IFN-g, FITC, B27, Biolegend, 506504, B286029, 2.5; GRZB, BV421, QA18A28, Biolegend, 396414, B296875,
2.5; GRZA, APC, CB9, Biolegend, 507220, B277773, 5.

All antibodies used in this study are commercially available; all have been validated against human antigens by the manufacturers
and used by an uncountable number of other scientists and laboratory personnel. Likewise, we titrated these antibodies according to
our own staining conditions.




