Supplementary Figure 1.
Photographs of FFPE tissue sections from all samples used in this study. The experimental details for each sample are provided in Supplementary Table 2.

Supplementary Figure 2.
Concentration, Quantity, Purity, and DIN (DNA Intactness Number) of DNA extracted using RecoveryAll and ReliaPrep. 

Supplementary Figure 3. 
Reproducibility of Observed Somatic Variants in Publicly Available Data. A. Reproducibility based on publicly available fresh frozen (FF) sample data. B. Reproducibility based on publicly available FFPE sample data.

Supplementary Figure 4.
A. Improvement in reproducibility according to DEEPOMICS FFPE treatment based on fragmentation methods. Reproducibility between replicates was significantly enhanced by DEEPOMICS FFPE treatment across fragmentation methods, including untreated (no), enzyme-based fragmentation (Enzyme), and ultrasonication-based fragmentation. B. Results of Mutation Signature. In the absence of DEEPOMICS FFPE treatment, the artefact signature SBS30, observed across all fragmentation methods (red square), disappeared upon DEEPOMICS FFPE treatment.

Supplementary Figure 5. The effect of DNA repair and DEEPOMICS FFPE on NGS data quality.    
A. Data amount (Gb), mapping rate, duplication rate, insert size, on-target rate, 250X coverage, 1-1000X coverage results according to DNA repair. B. Read depth for the essential genes within ACMG. C. Read depth for clinically important cancer genes and mutations (selection criteria are detailed in the Materials and Methods section).

Supplementary Figure 6. Mutation signature according to repair enzyme and DEEPOMICS FFPE treatment. A. Mutation signature without repair enzyme and DEEPOMICS FFPE treatment. B. Mutation signature with repair enzyme treatment and without DEEPOMICS FFPE treatment. C. Mutation signature with both repair enzyme and DEEPOMICS FFPE treatment. D. Mutation signature without repair enzyme and with DEEPOMICS FFPE treatment. The size of each circle represents the percentage of each SBS, and the color of each circle indicates the impact of the C>T artefact, a representative FFPE-derived artefact, on that SBS.

Supplementary Figure 7. Similarity analysis of observed major SBS. A. Clustering of the 96-channel context profiles of major SBS. B. Consensus matrix among major SBS. C. Comparison of the profiles between SBS1 and SBS6.

Supplementary Figure 8. Clustering based on the 96-channel context profiles of variants from each sample origin. A. Clustering before DEEPOMICS FFPE treatment. B. Clustering after DEEPOMICS FFPE treatment. The ‘Data B’ were publicly available breast cancer samples either FF or FFPE. ‘unrepair’ indicates the breast cancer samples deposited as FFPE and not treated by DNA repair enzyme and ‘repair’ indicates treatment of DNA repair enzyme. ‘treated’ indicates the treatment of DEEPOMICS FFPE.
