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Table S1. Tumor histotypes and incidence for HS/Npt mice exposed by radiation exposure group.  

 

 



 



 

 

 



Table S2. Genome wide association mapping loci for tumor incidence in HS/Npt mice.  

 
  



Table S3. Genome wide association mapping loci for tumor latency in HS/Npt mice. 

 

 
  



 

 

 

 

 
 

Fig. S1: Unirradiated HS/Npt females have significantly increased survival compared to males (A). In contrast, 

HZE ion irradiated (B) and gamma-irradiation (C) females do not have increased survivals. Distribution of 

tumor histotypes by sex show the relative incidences of specific tumor histotypes by sex (D). 

 

 

  



 
Fig. S2: Representative histologic images for pulmonary metastases from a hepatocellular carcinoma (A), 

thyroid follicular adenoma with numerous dilated follicular structures (arrow) (B), Harderian gland 

adenocarcinoma (*) and adenoma (°) (C), adrenal pheochromocytoma (*) adjacent to kidney (C), neoplastic 

lymphocytes infiltrate and efface the kidney in a case of renal lymphoma (E).  

 

 



 
 

 

Fig. S3: Gross, histologic, and immunohistochemical features of precursor T-cell lymphoblastic lymphoma: a 

grossly enlarged thymus is present (arrows) with invasion into pulmonary parenchyma (A) and the thymic 

architecture is effaced by neoplastic lymphocytes that are CD3-positive via immunohistochemistry (inset) (B). 

For comparison, normal thymus is relatively small (arrow) and localized in the anterior portion of the thoracic 

cavity (C). Immunophenotyping lymphoid neoplasms was performed using Tissue microarrays (D) and 

immunohistochemistry for CD3 (E) and CD45R (F). All cases of lymphoma were examined in duplicate. 

  



 
Fig. S4: Lymphoma subtype data: A. distribution of lymphoma subtype by treatment group, B. Kaplan-Meier 

survival for mice diagnosed with each lymphoma subtype, including B-cell lymphoblastic lymphoma (BLL), 

Diffuse large B-cell lymphoma (DLBCL), follicular B cell lymphoma (FBL), Precursor T cell lymphoblastic 

lymphoma (PreT LL), and all other observed lymphomas combined.  

  



 

 
 

Fig. S5: Metastatic characterization: Incidence of metastases in mice diagnosed with hepatocellular carcinoma 

for each exposure group (HZE, n = 100; γ, n = 66; Unirradiated, n = 85) (A). No significant difference in 

incidence of metastatic disease was observed in populations bearing hepatocellular carcinomas. Examples of 

varying in metastatic densities for individual mice with hepatocellular carcinoma (lung, whole slide imaging) 

(B), Hepatocellular carcinoma metastatic densities for each exposure group (Unirradiated, n = 15; HZE, n = 11; 

γ, n = 10) (C). Metastatic density for all neoplasms for each exposure group (Unirradiated, n = 19; HZE, n = 28; 

γ, n = 25) (D). Metastatic densities were highly variable between individual mice. Quantifying metastatic 

densities was accomplished with whole slide image analysis (E). 



 

 

Fig. S6: Diagram of a nonparametric resample model averaging procedure for comparative QTL mapping. 

 

 

 

 

 

 

 



 
Fig. S7: Kaplan-Meier survival estimates for myeloid leukemia by exposure group.   



 
Fig. S8: Kaplan-Meier survival estimates for all B-cell lymphoma subtypes by exposure group.   



 
Fig. S9: Kaplan-Meier survival estimates for B-cell lymphoblastic lymphoma by exposure group.   



 
Fig. S10: Kaplan-Meier survival estimates for follicular B-cell lymphoma by exposure group.   



 
Fig. S11: Kaplan-Meier survival estimates for Harderian gland adenoma by exposure group.   



 
Fig. S12: Kaplan-Meier survival estimates for hepatocellular carcinoma by exposure group.   



 
Fig. S13: Kaplan-Meier survival estimates for histiocytic sarcoma by exposure group.   



 
Fig. S14: Kaplan-Meier survival estimates for hemangiosarcoma by exposure group.   



 
Fig. S15: Kaplan-Meier survival estimates for leiomyosarcoma by exposure group.   



 
Fig. S16: Kaplan-Meier survival estimates for diffuse large B-cell lymphoma by exposure group.   



 
Fig. S17: Kaplan-Meier survival estimates for mammary adenocarcinoma by exposure group.   



 
Fig. S18: Kaplan-Meier survival estimates for osteosarcoma by exposure group.   



 
Fig. S19: Kaplan-Meier survival estimates for pituitary adenoma by exposure group.   



 
Fig. S20: Kaplan-Meier survival estimates for thymic lymphoma (Pre-T lymphoblastic lymphoma) by exposure 

group.   



 
Fig. S21: Kaplan-Meier survival estimates for pulmonary adenocarcinoma by exposure group.   



 
Fig. S22: Kaplan-Meier survival estimates for soft tissue sarcoma by exposure group. 
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