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Supplemental data 
 
 

 
 
Supplemental Figure 1. Hematoxylin and eosin (HE) staining of a psoriasis-like skin lesion in a 
TPA-treated CAG-AID Tg-nu/nu mouse. Here 40 nmol of TPA was applied to the dorsal skin of a 
CAG-AID Tg-nu/nu mouse twice weekly for 8 weeks. Scale bar, 200 µm. 
 
 
 
 

 
 
Supplemental Figure 2. Spontaneous skin carcinogenesis in K14-AID transgenic mice on a 
nude background. (A) The average numbers of skin tumors that developed spontaneously in 
K14-AID-hi-nu/nu mice and littermate WT-nu/nu mice (mean ± SD). All mouse groups bear 
homozygous Ptch1 T1267N alleles. nu/nu, mice with homozygous nude alleles. (B) Incidence of 
skin tumors that developed spontaneously in K14-AID-hi-nu/nu mice. (C) Representative 
photographs of skin tumors that developed spontaneously in K14-AID-hi-nu/nu mice. Arrowheads 
indicate skin tumors. SCC, squamous cell carcinoma. 
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Supplemental Figure 3. Immunohistochemistry of negative and positive control samples for 
Figure 4I. (A) Normal FVB/N WT murine epidermis was stained for AID. (B–E) Normal K14-AID Tg 
murine epidermis was stained for Cyclin D1, EGFR, Phospho-Erk1/2, and Phospho-Akt. (F) A 
spontaneously developing papilloma from a K14-AID Tg mouse was stained for p16Ink4a. Scale bar, 
50 µm. 
 
 
 
 
 
 

 
 
Supplemental Figure 4. Relative AID mRNA expression in TPA-treated epidermis from 
FVB/N WT mice. A single 16-nmol TPA dose was applied to the dorsal skin of FVB/N WT mice. 
Epidermis was harvested 24 h after treatment and the AID mRNA expression was analyzed by 
qRT-PCR (mean ± SD, n = 3). K14-AID-hi indicates a mouse with high K14-AID transgene 
expression. CH12, mouse B lymphoma cell line; CIT, combination of CD40 ligand, IL-4, and TGFβ. 
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Supplemental Figure 5. Trp53 mutations identified in TPA-alone-treated epidermis from 
AID-deficient mice and littermate FVB/N WT mice. Dorsal skin was treated with 16 nmol of TPA 
twice weekly for 21 weeks, and the epidermis was subjected to Trp53 mutation analysis. Trp53 
transcripts were amplified, and PCR products were cloned into a vector and sequenced. (A) 
Summary of Trp53 mutations in TPA-alone-treated epidermis. †, Predicted functions of p53 mutants 
were determined by comparison with human-equivalent mutants according to the IARC TP53 
database. −/−, deficient mice. (B, C) Base substitution patterns and the nucleotide 5'-flanking C-to-T 
transition observed in Trp53 in the TPA-alone-treated epidermis of FVB/N WT mice (B) and 
AID-deficient FVB/N mice (C). 
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Supplemental Figure 6. TP53 mutations identified in human cutaneous SCC in the non-UV 
exposed regions. Cases of cutaneous SCC that developed in the sun-protected areas were 
collected from a dataset of TP53 somatic mutations in the IARC TP53 database; the selection 
included SCC of the penis and vulva in the category of external genitalia but excluded anal, vaginal, 
and urethral cancers. Radiation-induced, germline-mutated, and HPV-positive cancers were also 
excluded. (A) A summary of TP53 mutations identified in the non-UV exposed cutaneous SCC. †, 
Functions of p53 mutants were determined according to the IARC TP53 database. (B) Base 
substitution patterns and a nucleotide 5'-flanking C-to-T transition seen in TP53 gene in the non-UV 
exposed cutaneous SCC. 
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Supplemental Table 1. Frequency of spontaneous skin tumors in the head and neck area of 
K14-AID-hi Tg mice. † Mice were observed at 85 weeks of age. ‡ Mice were observed at 38 weeks 
of age. No., number. 
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Supplemental Table 2. Summary of Hras1 and Trp53 mutations identified in skin tumors of 
AID transgenic mice. Predicted functions of H-Ras and p53 mutants were determined through 
comparison with human-equivalent mutants. †, H-Ras functions were predicted on the basis of data 
reported in the literature; p53 functions were predicted on the basis of the IARC TP53 database. 
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Supplemental Table 3. Trp53 mutations identified in DMBA+TPA-induced SCC in FVB/N WT 
mice. All Trp53 mutation data were extracted from whole-exome sequencing (WES) data published 
by Nassar et al. (25). Briefly, DMBA+TPA-induced mouse skin SCC was treated with collagenase 
and FACS-isolated tumor cells were subjected to WES. †, Predicted functions of p53 mutants were 
determined through comparison with human-equivalent mutants according to the IARC TP53 
database. 
 

 

 
 
Supplemental Table 4. Base substitution patterns observed in Trp53 in DMBA+TPA-induced 
SCC from FVB/N WT mice. The same mutation data (25) were subjected to analysis as those for 
Supplemental Table 3.
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Supplemental Table 5. Primers and probes used for qRT-PCR, sequencing, and SNP 
genotyping. MGB, minor groove binder. 


