Fig. S1 Average tumor volume for each indicated treatment group of mice on the day of the first injection 
Data are presented to provide baseline tumor measurements prior to treatment initiation
Fig. S2 Assessment of body weights, histology, and hematology and biochemistry of blood from mice vaccinated with SLP vaccines
A. Change in body weight of mice injected with indicated treatments. Each dot represents the weight of an individual mouse at a particular monitoring point.
B. Liver and kidney histology of mice injected with indicated treatments, collected at the study endpoint.
C. Hematology and biochemistry of blood from mice injected with indicated treatments, collected at the study endpoint.
[bookmark: _Hlk189494863]Fig. S3 Survival curves of LLC bearing mice vaccinated with SLP vaccines
A. Survival rates of vaccinated LLC bearing mice under low TB. Each point represents the percentage of mice still surviving at a specific monitoring point.
B. Survival rates of vaccinated LLC bearing mice under high TB. Each point represents the percentage of mice still surviving at a specific monitoring point. 
C. Number of  IFN-γ spots (per 105 seeded splenocytes) measured by ELISpot in splenocytes from vaccinated mice with low TB after stimulation with mutant (Mut) and wild-type (Wt) peptides. ns: not significant, *: p < 0.05, **: p < 0.01, ***: p < 0.001 (independent, unpaired two-sample t-test).
D. Number of  IFN-γ spots (per 105 seeded splenocytes) measured by ELISpot in splenocytes from vaccinated mice with high TB after stimulation with mutant (Mut) and wild-type (Wt) peptides. ns: not significant, *: p < 0.05, **: p < 0.01, ***: p < 0.001 (independent, unpaired two-sample t-test).
[bookmark: _Hlk189495052]Fig. S4 IFN-γ production measured by ELISpot in splenocytes from SLP-treated mice under low and high TB conditions.
A. Number of IFN-γ spots (per 105 seeded splenocytes) measured by ELISpot in splenocytes from mutant or wildtype SLP-treated mice after stimulation with individual wild-type or mutant peptides under low TB condition. (One-way ANOVA, Šídák's multiple comparisons test). 
B. A. Number of IFN-γ spots (per 105 seeded splenocytes) measured by ELISpot in splenocytes from mutant or wildtype SLP-treated mice after stimulation with individual wild-type or mutant peptides under high TB condition. (One-way ANOVA, Šídák's multiple comparisons test).
[bookmark: _Hlk189494660]Fig. S5 SLPs demonstrate very limited anti-tumor activity in LLC syngeneic C57BL/6 mice with modifications to the low TB model
Tumor development in LLC-bearing mice injected with wild-type or mutant SLP vaccines under low TB conditions when treated at: (A) Day 7 with 7 peptides, (B) Day 7 with 3 peptides, (C) Day 14 with 3 peptides, (D) Day 14 with single peptide Neo1, (E) Peptide Neo3, and (F) Peptide Neo4.
Fig. S6 Assessment of body weights, histology, and hematology and biochemistry of blood from mice vaccinated with mRNA-LNP vaccines
A. Change in body weight of mice injected with indicated treatments. Each dot represents the weight of an individual mouse at a specific monitoring point.
B. Liver and kidney histology of mice injected with indicated treatments, collected at the study endpoint.
C. Hematology and biochemistry of blood from mice injected with indicated treatments, collected at the study endpoint.
Fig. S7 Distribution of neo-mRNA in tumor bearing mice injected with neo-mRNA-LNPs under high TB condition
A. In vivo imaging to detect the distribution of neo-mRNA-LNPs in tumor bearing mice injected with various doses of neo-mRNA-LNPs with picture from below (left) and upper (right).
B. In vivo imaging to detect the distribution of neo-mRNA-LNPs in heart, lung, liver and spleen of tumor bearing mice injected with various doses of neo-mRNA-LNPs.
C. DIR signal quantification of mRNA-LNPs in indicated organs of mice injected with mRNA-LNPs using the In Vivo Imaging System (IVIS). Each dot presents the signal from a mice, for each organs (heart, lung, spleen, liver and tumor). Mean ± SEM is shown. ns: not significant, *: p<0.05, **: p<0.01, ***: p<0.001 (One-way ANOVA, Šídák's multiple comparisons test). 
Fig. S8 Distribution of neo-mRNA in tumor bearing mice injected with neo-mRNA-LNPs under low TB condition
A. In vivo imaging to detect the distribution of neo-mRNA-LNPs in tumor free mice injected with various doses of neo-mRNA-LNPs.
B. In vivo imaging to detect the distribution of neo-mRNA-LNPs in heart, lung, liver and spleen of tumor free mice injected with various doses of neo-mRNA-LNPs.
C. DIR signal quantification of mRNA-LNPs in indicated organs of tumor free mice injected with mRNA-LNPs using the In Vivo Imaging System (IVIS). Each dot presents the signal from a mice, for each organs (heart, lung, spleen, and liver). Mean ± SEM is shown. ns: not significant, *: p<0.05, **: p<0.01, ***: p<0.001 (One-way ANOVA, Šídák's multiple comparisons test). 
[bookmark: _Hlk189494881]Fig. S9 Survival curves of LLC bearing mice vaccinated with mRNA-LNP vaccines
A. Survival rates of vaccinated LLC bearing mice under low TB. Each point represents the percentage of mice still surviving at a specific monitoring point.
B. Survival rates of vaccinated LLC bearing mice under high TB. Each point represents the percentage of mice still surviving at a specific monitoring point.
C. Number of  IFN-γ spots (per 105 seeded splenocytes) measured by ELISpot in splenocytes from vaccinated mice with low TB after stimulation with mutant (Mut) and wild-type (Wt) peptides. ns: not significant, *: p < 0.05, **: p < 0.01, ***: p < 0.001 (independent, unpaired two-sample t-test).
D. Number of  IFN-γ spots (per 105 seeded splenocytes) measured by ELISpot in splenocytes from vaccinated mice with high TB after stimulation with mutant (Mut) and wild-type (Wt) peptides. ns: not significant, *: p < 0.05, **: p < 0.01, ***: p < 0.001 (independent, unpaired two-sample t-test).
Fig. S10 Representative ELISpot of splenocytes from mRNA-LNP vaccinated mice after stimulation with indicated neoantigen peptides
[bookmark: _Hlk189495129]Fig. S11 IFN-γ production measured by ELISpot in splenocytes from mRNA-LNP treated mice under low and high TB conditions.
A. Number of IFN-γ spots (per 105 seeded splenocytes) measured by ELISpot in splenocytes from mutant or wildtype mRNA-treated mice after stimulation with individual wild-type or mutant peptides under low TB condition. (One-way ANOVA, Šídák's multiple comparisons test). 
B. Number of IFN-γ spots (per 105 seeded splenocytes) measured by ELISpot in splenocytes from mutant or wildtype mRNA-treated mice after stimulation with individual wild-type or mutant peptides under high TB condition. (One-way ANOVA, Šídák's multiple comparisons test). 
Fig. S12 Flow cytometry gating strategy for ICS staining to measure IFN-γ expression in CD3+ CD4+ and CD3+ CD8+ cells
[bookmark: _Hlk189495397]Fig. S13 Induction of IFNγ expression in CD3+ CD4+ and CD3+ CD8+ cells from mice vaccinated with mRNA-LNPs under low TB condition
A. Representative flow cytometry histograms showing CD3+ CD4+ IFN-γ+ and CD3+ CD8+ IFN-γ+ cells from mutant mRNA- and wild-type mRNA-treated mice after stimulation with mutant or wild-type SLP.
B and C. Percentages of CD3+ CD4+ IFN-γ+ and CD3+ CD8+ IFN-γ+ cells in splenocytes from mRNA-treated mice after stimulation with mutant or wild-type SLP in the low TB group. (One-way ANOVA, Šídák's multiple comparisons test). 
Fig. S14 Direct comparison of body weight, histology, hematology, and blood biochemistry in mice vaccinated with SLP and mRNA vaccines
A. Changes in body weight of mice injected with the indicated treatments. Data are presented as mean ± SEM.
B. Hematology and blood biochemistry analysis from mice injected with the indicated treatments, collected at the study endpoint.
Fig. S15 Comparison of tumor development and IFN-γ induction among mice vaccinated with SLP or mRNA under low or high tumor burden (TB) conditions
A. Percentage of tumor-bearing mice after treatment with mRNA or SLP vaccines.
B. Number of IFN-γ spots (per 10^5 seeded spleenocytes) measured by ELISpot in splenocytes from mutant mRNA-treated and mutant SLP-treated mice after stimulation with mutant or wild-type peptides in the low TB condition. Each data point represents the number of ELISpot spots (SFU) in mutant peptide-activated splenocytes relative to the corresponding wild-type-activated splenocytes for each individual mouse. Data are presented as mean ± SEM. ns: not significant, *: p < 0.05, **: p < 0.01, ***: p < 0.001 (One-way ANOVA, Šídák's multiple comparisons test). 
C and D. Percentages of CD3+ CD4+ IFN-γ+ and CD3+ CD8+ IFN-γ+ cells in splenocytes from mutant mRNA- or mutant SLP-treated mice after stimulation with mutant or wild-type (WT) peptides in the low TB group. (One-way ANOVA, Šídák's multiple comparisons test)
[bookmark: _Hlk189495188]Fig. S16 Splenocytes from mice vaccinated with mRNA-LNPs demonstrate cytotoxicity specifically against unpulsed LLC1 cancer cells
A. Representative gating strategy for dead LLC1 cells.
B. Percentage of dead LLC1 cells after co-culture with splenocytes from vaccinated LLC-bearing mice at specified ratios (2:1, 5:1, and 10:1). Each dot represents the percentage of dead LLC cells after co-culture with splenocytes from an individual vaccinated mouse. Data are presented as mean ± SEM. ns: not significant, *: p < 0.05, **: p < 0.01, ***: p < 0.001 (independent, unpaired two-sample t-test).
Fig. S17 Splenocytes from mice vaccinated with mRNA-LNPs demonstrate elevated cytotoxicity specifically against LLC1 cancer cells compared to SLP-treated mice
Percentage of dead LLC1 cells after stimulation with neoantigen candidates Neo 1 (A), Neo 3 (B), or Neo 4 (C) and co-culture with splenocytes from mRNA- and SLP-vaccinated LLC-bearing mice at specified ratios (2:1, 5:1, and 10:1). Each dot represents the percentage of dead LLC1 cells after co-culture with splenocytes from an individual vaccinated mouse. Data are presented as mean ± SEM. ns: not significant, *: p < 0.05, **: p < 0.01, ***: p < 0.001 (independent (unpaired) two-sample t-test). One-way ANOVA, Šídák's multiple comparisons test. 


