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Table S1. Radiation exposure metrics for study participants (n=65) 

Variables Mean (mSv) SD (mSv) 

Cumulative dose (year)   
0.5 0.609 1.790 
1 1.252 3.335 
3 3.952 6.286 
5 11.346 15.727 

Dose_mean_DC 0.070 0.040 
Dose_min_DC 0.006 0.010 
Dose_max_DC 0.265 0.175 

Dose_mean_FISH 0.234 0.141 
Dose_min_FISH 0.256 0.425 
Dose_max_FISH 0.832 0.282 

*DC, dicentric chromosome assay; FISH, fluorescence in situ hybridization translocation assay; SD, standard 
deviation. 

Radiation exposure was characterized by integrating physical dosimetry with cytogenetic biodosimetry. External 
doses measured by personal dosimeters were aggregated as cumulative exposures over four predefined intervals 
(0.5, 1, 3, and 5 years). Concurrently, biological dose estimates were obtained from peripheral blood lymphocyte 
assays: dicentric chromosome analysis yielded mean (Dose_mean_DC), minimum (Dose_min_DC), and 
maximum (Dose_max_DC) absorbed‐dose estimates, whereas fluorescence in situ hybridization (FISH) 
translocation assays provided corresponding metrics (Dose_mean_FISH, Dose_min_FISH, Dose_max_FISH) 
(13). 
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Table S2. Distribution of somatic variants in Korean radiation workers. 

Variant classification Variant type Number of variants 
Coding regions  14,646 
Missense SNV 12,578 
Splice site SNV 985 
Inframe deletion DEL 363 
Nonsense SNV 242 
Frameshift deletion DEL 209 
Inframe insertion INS 157 
Frameshift insertion INS 95 
Nonstop SNV 17 
   
Noncoding regions  90,524 
5` Flank Multiple 38,497 
Intron SNV 26,092 
RNA SNV 20,818 
3` UTR SNV 3,130 
Silent SNV 1,028 
5` UTR SNV 929 
De nove start out-of-frame DEL 15 
Start codon  SNV 8 
De novo start inframe INS 4 
Could not determine - 2 
Start codon insertion INS 1 

*SNV: single nucleotide variant, INS: insertion, DEL: deletion 
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Fig. S1. Mutational signature analysis of somatic variants in Korean radiation workers. 
Mutational signatures were extracted using non-negative matrix factorization based on the 

trinucleotide context of single-nucleotide variants. (A) Mutational profile of the low-dose 

group across 96 trinucleotide contexts. The extracted signature showed the highest cosine 

similarity to COSMIC SBS5 (cosine similarity = 0.789), a clock-like signature of unknown 

aetiology. (B) Mutational profile of the high-dose group across 96 trinucleotide contexts. The 

extracted signature showed the highest cosine similarity to COSMIC SBS6 (cosine similarity 

= 0.769), which is associated with defective DNA mismatch repair.  
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Fig. S2 Sensitivity Analysis of the Correlation Between Cumulative Radiation Dose and 

Somatic Variants After Outlier Removal. 

The figure presents the results of a sensitivity analysis excluding three outlier data points (total 

SVs < 50) to assess the robustness of the association between cumulative radiation dose and 

somatic variant burden. A: Displays the correlation between cumulative radiation dose and the 

number of coding variants after outlier removal (R = 0.27, p = 0.04). The y-axis represents the 

number of coding variants, and the x-axis represents the cumulative radiation dose. B: Shows 

the correlation between cumulative radiation dose and the number of non-coding variants (R = 

0.28, p = 0.029). C: Indicates a positive correlation between cumulative radiation dose and the 

total number of somatic variants (R = 0.34, p = 0.0081). D: Illustrates no significant correlation 
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between age and the total number of variants (R = -0.18, p = 0.16). A two-sided p < 0.05 

threshold was used to define statistical significance. 

 


