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Table S1: Antigen prediction for murine GBM tumors. Predicted neoantigens and TAAs for murine GBM tumors based on their affinity for MHC-I or –II molecules using the O.R.A.N. pipeline. 
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Table S2: Antigen prediction for murine MB tumors. Predicted neoantigens and TAAs for murine MB tumors based on their affinity for MHC-I or –II molecules using the O.R.A.N. pipeline. 
Figure S1: Antigen prediction using O.R.A.N. algorithm. (a) A simplified workflow of the O.R.A.N. algorithm that predicts neoantigens and TAAs. (b) The average number of total mutations, non-synonymous protein-coding mutations, and immunogenic neoepitopes identified for Kluc (red), GL261 (blue), NSC (green), and Ptch (grey) using the O.R.A.N. pipeline (n=3). (c) The average number of tumor-associated genes, and immunogenic TAAs identified for Kluc (red), GL261 (blue), NSC (green), and Ptch (grey) using the O.R.A.N. pipeline (n=3). The antigens are broken down into MHC I- or MHC II- associated epitopes. Some mutations or genes have epitopes that bind both MHC I and II molecules. (d) The average mutation burden and tumor-associated genes, and the corresponding neoantigens and TAAs predicted for human GBM tumor samples (n=5 individual patient tumor samples).d
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Figure S2: Validation of the antigen enrichment in TOFU mRNA. (a-d) Fold change increase in the expression of TOFU antigens following the selective gene enrichment strategy as quantified using qPCR. Kluc (a), GL261 (b), NSC (c), and Ptch (d) tumor antigens were quantified in the post-selection TOFU mRNA pool as compared to the ttRNA pool. (e-f) The capture of full-length mRNA products was verified using PCR analysis of two TOFU antigens in the Kluc tumor model (e) and one shared TAA in the NSC and Ptch tumor models (f). (g) Comparison of fold change increase in the expression of Kluc neoantigens vs. TAAs. (h) Graphical representation of fold change increase in the expression of Kluc TOFU antigens vs. the size of the antigen sequences.
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Figure S3: Therapeutic efficacy of TOFU mRNA vaccine in combination with ICIs. (a) ImageJ software analysis of the tumor area measurement in brain tissue isolated following TOFU DCs+PD-1 and control treatments in GL261 tumor-bearing mice. (b) Survival curve of the TOFU DCs+PD-1 treated mice upon re-challenge with GL261 tumors as compared to untreated mice (n=3 per group). Statistical analysis was performed using the log-rank (Mantel-Cox) test with significance at p<0.05.
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[bookmark: _Hlk129720778][bookmark: _Hlk129720812]Figure S4: Validation of TOFU mRNA vaccine specificity to the tumor. (a) Reactivity of the TOFU mRNA-specific ex vivo expanded T-cells to Kluc tumor cells and target cells loaded with TOFU-mRNA or GFP RNA. IFNγ secretion as measured by ELISA after 48 h of co-culture (n=3 per group). Statistical analysis was done using one-way ANOVA and Tukey’s multiple comparisons. (b-c) Flow cytometry analysis of live/dead tumor cells following co-culture with ex vivo expanded TOFU mRNA-specific T-cells in different effector: target cell ratios in Kluc (b) and GL261 (c) models. Statistical analysis was done using one-way ANOVA and Tukey’s multiple comparisons. p<0.05 is *, p<0.01 is **, p <0.001 is ***, and p<0.0001 is ****.
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Figure S5: Tumor cell gene signature alteration following the TOFU-ACT treatment. (a) Heatmap representation of pathway-based gene expression analysis of the luciferase +ve Kluc tumor cells using the nCounter PanCancer panel from NanoString following treatment with TOFU-ACT. (b) Quantification of the pathway analysis in (a). Statistical analysis was performed using Kruskal-Wallis and Dunn’s test for multiple comparisons; p<0.05 is *, p<0.01 is **, p <0.001 is ***, and p<0.0001 is ****. 
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[bookmark: _Hlk129721132]Figure S6: Peripheral T-cell phenotyping following the TOFU-ACT treatment. (a-b) Flow cytometry analysis of peripheral CD4+ (a) and CD8+ (b) T-cell phenotype in the TOFU-ACT treated or untreated Kluc tumor-bearing mice (n=4 to 5 per group). Statistical analysis was done using one-way ANOVA with Tukey’s multiple comparisons, or individual student t-tests; p<0.05 is *, p<0.01 is **, p <0.001 is ***, and p<0.0001 is ****.
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[bookmark: _Hlk129721159][bookmark: _Hlk129721242]Figure S7: T-cell exhaustion and gene expression analysis following the TOFU-ACT treatment. (a-b) Percentage of cells co-expressing exhaustion markers Pdcd1, Tigit, Lag3, Havcr2, and CTLA4, with 0 being no expression and 5 being all 5 receptors expressed. (a) shows CD8+ T-cells and (b) shows CD4+ T-cells. (c) UMAP showing the projection of triple positive (Pdcd1+, Lag3+, and Havcr2), Pdcd+, Pdcd-, or triple-negative T-cells. (d) Heatmap representation of pathway-based gene expression analysis of the T-cells using the nCounter Immune Exhaustion Pathways panel from NanoString following treatment with TOFU-ACT. (e) Quantification of the gene expression in (d) for pathways of interest. Statistical analysis was performed using Kruskal-Wallis and Dunn’s test for multiple comparisons; p<0.05 is *, p<0.01 is **, p <0.001 is ***, and p<0.0001 is ****. 
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Figure S8: Immune cell-cell interactions within the tumor microenvironment of TOFU-ACT treated mice. (a) Immune cell interactions are shown using the CellChat algorithm. The connecting lines show the flow of information from senders (ligands) to receivers (receptors) and the thickness of the lines depicts the strength of interactions between any two immune cell populations. (b) Changes in the number or strength of immune cell interactions in the TOFU-ACT treated tumors as compared to the untreated ones. The blue color shows the downregulation of interactions between two cell populations while the red color shows the upregulation of interactions. (c) Chord plots showing MHC-II and MHC-I specific interactions between the immune cells. (d) Relative information flow plot showing the strength of specific interactions in the TOFU-ACT group vs. the untreated group. The data labels in red or blue are significantly different. The ones which are of particular interest are highlighted with black arrows.
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NSC Slc10a4 Neoantigen MHC-I
NSC Cilp Neoantigen MHC-I
NSC Myc Neoantigen MHC-II
NSC Klk1b16 TAA MHC-I
NSC Gdf3 TAA MHC-1 and MHC-II
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NSC Nhlh1 TAA MHC-I
NSC Neurod4 TAA MHC-l and MHC-1I
NSC Gm4792 TAA MHC-1 and MHC-II
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NSC Prss45-202 TAA MHC-1 and MHC-II
NSC Nkx1-1 TAA MHC-1 and MHC-II
Ptch 2210408I21Rik Neoantigen MHC-I and MHC-II
Ptch 4931406P16Rik Neoantigen MHC-I
Ptch Atxn7 Neoantigen MHC-|
Ptch Dstyk Neoantigen MHC-I
Ptch Erccél2 Neoantigen MHC-|
Ptch Fam98c Neoantigen MHC-I
Ptch Fastkd3 Neoantigen MHC-|
Ptch Gclm Neoantigen MHC-I
Ptch Mtrr Neoantigen MHC-|
Ptch Tmem33 Neoantigen MHC-I
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