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Supplementary Figure Legends and Figures 

 

The following is list of all files in the supplementary information:   

 

Supp Fig 1. Oxidative stress-dependent formation of 4-HNE and 

HNE-modified proteins.  

Supp Fig 2. NAC treatment decreases susceptibility of wild-type mice to 

chemical skin carcinogenesis.  

Supp Fig 3. Chemical treatment of Angptl2 KO mice does not alter Msh2 

expression. 

Supp Fig 4. Levels of various DNA repair proteins in skin of wild-type 

versus K14-Angptl2 Tg mice.  

Supp Fig 5. Levels of various DNA repair proteins in skin of wild-type 

versus Angptl2 KO mice. 

Supp Fig 6. Levels of various DNA repair proteins in skin of Angptl2 Tg 

mice with or without NAC treatment. 

Supp Fig 7. Msh2 expression is ameliorated by antioxidant treatment of 

chemically-treated wild-type mice. 

Supp Fig 8. MSH levels are inversely correlated with ANGPTL2 expression 

in human tissues exhibiting actinic keratosis. 

Supp Fig 9. Mechanistic model of carcinogenesis accelerated by Angptl2. 
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Supplementary Figure 1. Oxidative stress-dependent formation of 4-HNE 

and HNE-modified proteins. Schematic showing 4-HNE formation and 

subsequent protein modification. X, nucleophilic amino acid residues such as 

cysteine, histidine, and lysine. 

 

Supplementary Figure 2. NAC treatment decreases susceptibility of 

wild-type mice to chemical skin carcinogenesis.  

(A, B) (Upper panels) “Incidence” is defined as the percentage of mice with 

papillomas. (Lower panels) Numbers include all detectable (1 - 3 mm) (A) or large 

(> 3 mm) (B) papillomas from wild-type mice provided untreated (n = 16; black 

circles) or NAC-treated (n = 14; white circles) water. P < 0.05 from week 20 (lower 

graph in A). (C) Proportion of large papillomas seen in wild-type mice provided 

normal (WT) and NAC-containing (WT + NAC) water. (D) Increased incidence of 

SCC (upper graph) and number of SCC tumors per mouse (lower graph, P < 0.05 

after week 25) seen in wild-type mice provided normal (n = 16; black circles) or 

NAC-containing (n = 14; white circles) water. (E) Comparison of the malignant 

conversion ratio of large papillomas to SCC in wild-type mice given normal versus 

NAC-treated water. 

 

Supplementary Figure 3. Chemical treatment of Angptl2 KO mice does not 

alter Msh2 expression. 

Comparative levels of Msh2 transcripts in skin tissues (n = 7) following a single 

application of DMBA plus 0 or 7 applications of PMA in wild-type (WT) versus 

Angptl2 KO (KO) mice. Values from wild-type mice at week 0 were set at 1. Data 

are expressed as means ± s.e.m. **P < 0.01, n.s., not statistically significant. 
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Supplementary Figure 4. Levels of various DNA repair proteins in skin of 

wild-type versus K14-Angptl2 Tg mice. Western blotting analysis using 

antibodies against Rad51 and Brca2 (functioning in homologous recombination), 

Atm and Atr (repair of double- or single-strand breaks), and Ku70 and Ku80 

(repair of non-homologous end joining), Msh2, and Hsc70 and samples of skin 

tissue from K14-Angptl2 Tg and wild-type mice. Skin tissues received a single 

application of DMBA plus 7 applications of PMA. 

 

Supplementary Figure 5. Levels of various DNA repair proteins in skin of 

wild-type versus Angptl2 KO mice. 

Western blotting analysis using antibodies against indicated proteins (see Supp 

Legend 4 for protein functions) and skin tissue samples from wild-type and 

Angptl2 KO mice. Skin tissues received a single application of DMBA plus 7 

applications of PMA. 

 

Supplementary Figure 6. Levels of various DNA repair proteins in skin of 

Angptl2 Tg mice with or without NAC treatment. 

Western blotting analysis using indicated antibodies (see Supp Legend 4 for 

protein functions) and skin tissue samples from K14-Angptl2 Tg mice with or 

without NAC. Skin tissues received a single application of DMBA plus 7 

applications of PMA. 

 

Supplementary Figure 7. Msh2 expression is ameliorated by antioxidant 

treatment of chemically-treated wild-type mice. 
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Comparative expression of Msh2 transcripts in skin tissues (n = 7) following a 

single application of DMBA plus 0 or 7 applications of PMA between wild-type 

mice provided normal (WT) or NAC-treated (WT+NAC) water. Values from 

wild-type mice not treated with NAC at week 0 were set at 1. Data are expressed 

as means ± s.e.m. **P < 0.01, n.s., not statistically significant. 

 

Supplementary Figure 8. MSH levels are inversely correlated with 

ANGPTL2 expression in human tissues exhibiting actinic keratosis. 

(A, B) Representative photographs of H&E staining and immunohistochemical 

analysis using antibodies to ANGPTL2 and MSH2 and skin samples of actinic 

keratosis taken from the human face. ANGPTL2 expression levels vary in actinic 

keratosis samples. (A) Representative photograph showing area with high 

ANGPTL2 expression. (B) Area showing low ANGPTL2 expression (B). Scale 

bars, 500 µm. 

 

Supplementary Figure 9. Mechanistic model of carcinogenesis accelerated 

by Angptl2. 

Enhanced oxidative stress and chronic inflammation mediated by Angptl2 

coordinately increase carcinogenesis susceptibility. Angptl2-associated 

inflammation promotes ROS production, accelerating Msh2 promoter 

methylation and impairing DNA repair mechanisms. Angptl2 accelerates 

susceptibility to both “preneoplastic change” and “malignant conversion” due to 

accumulation of oncogenic DNA mutations, activating a cycle of chronic 

Inflammation and oxidative stress in the premalignant tissue microenvironment.  

 


