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Supplementary Methods 

Preparation of tissue for histological analysis and for immunohistochemistry 

Tissue samples were frozen in tissue freezing medium (Leica Microsystems, Heerbrugg, 

Switzerland) or fixed in 95% ethanol/1% acetic acid or in 4% paraformaldehyde, followed by 

paraffin embedding.  

 

Immunofluorescence and immunohistochemical analysis of tissue sections 

Cryosections (7 µm) were fixed with ice-cold methanol for 10 min. Paraffin sections were 

deparaffinized through incubation in xylene and subsequently in a graded series of ethanol in 

descending order. Sections were then blocked with 12% BSA in PBS/0.1% Tween and incubated 

with the primary antibody, followed by a fluorochrome-labeled secondary antibody. For 

immunohistochemistry, sections were incubated with biotinylated secondary antibodies and 

developed using the Vectastain ABC kit and 3-amino-9-ethylcarbazole (AEC) peroxidase substrate 

kit (Vector Laboratories, Burlingame, CA).  

For Prdx6 and γH2AX immunohistochemistry formalin- or 4% paraformaldehyde-fixed paraffin 

sections were used and the automated Leica BondMax system (Leica Microsystems, Wetzlar, 

Germany) for immunohistochemistry on tissue sections was applied. Anti PRDX6 rabbit antiserum 

(1) was used at a dilution of 1:250; the γH2AX antibody was used at a dilution of 1:300. Prior to 

staining, antigen retrieval was performed with Bond Epitope Retrieval Solution 1 (ER1, Leica 
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Microsystems, Wetzlar Germany) for 30 min at 100°C (Prdx6) or ER2 for 60 min at 100°C  

(γH2AX). Sections were counterstained with hematoxylin.  

Immunohistochemically stained sections were photographed using a Zeiss Axioskop 2 microscope, 

Axiocam Hrc camera and Axiovision 4.2 software. Microphotographs of immunofluorescence 

stainings were acquired with a Zeiss Axio Imager.A1 microscope, Axiocam MRm camera and 

Axiovision 4.6 software (all from Carl Zeiss, Inc., Oberkochen, Germany).  

 

BrdU incorporation assay 

Mice were injected intraperitoneally with 250 mg/kg BrdU (Roche, Rotkreuz, Switzerland) 2h prior 

to sacrifice. Skin samples were fixed in 95% ethanol/1% acetic acid and embedded in paraffin. 

BrdU-positive cells were identified using immunohistochemistry. 

 

Antibodies used for immunohistochemistry/immunofluorescence  

Name Catalog number Source 

Primary antibodies  

PRDX6 - Rabbit antiserum (1)

BrdU-POD 1 585 860 Roche, Rotkreuz, Switzerland 

CD3 A0452 DAKO, Glostrup, Denmark 

Cleaved caspase-3 9661 Cell Signaling, Beverly, MA 

Ki-67 M7249 DAKO 

PCNA sc-7907 Santa Cruz Biotechnology, Santa Cruz, CA 

Ly6G 551459 BD Biosciences

Ki-67 M724901 DAKO, Glostrup, Denmark 

γH2AX NB100-2280 Novus Biologicals, Inc. 

Secondary antibodies and staining reagents 
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anti rabbit-IgG-biotin 111-065-003 Jackson Immuno Research, Suffolk UK 

anti rat-IgG-biotin BA-4001 Vector Laboratories  

anti rabbit-IgG-Cy3 111-166-006 Jackson Immuno Research  

anti rabbit-IgG-AP S373B Promega, Dübendorf, Switzerland 

anti rat-IgG-Cy3 712-165 Jackson Immuno Research, Suffolk UK 

 

RNA isolation and qRT-PCR  

Total RNA was isolated using the guanidinium thiocyanate (GSCN)/phenol/chloroform extraction 

method. RNA was further purified with the RNeasy Mini Kit (Qiagen, Hilden, Germany) according 

to the manufacturer`s instructions, including a DNase treatment step (Qiagen). cDNA was 

synthesized from 2 µg total RNA using the iScript kit (Bio-Rad Laboratories, Hercules, CA). Relative 

gene expression was determined using the Roche LightCycler 480 II system and corresponding 

consumables (Roche).  

Primers used for RT-PCR  

Gene Forward primer Reverse primer 

Rps29 GGTCACCAGCAGCTCTACG GTCCAACTTAATGAAGCCTATGTCC 

Cyp1a1 TCGTGGAGCCTCATGTACCTGGT AAGCGCTTGTCCAGAGTGCCG 

Cyp1b1 CGCTTCATCGCATGGCC GCGAGGACCACGGTTTCCG 

Gsta1_2 CAGAGTCCGGAAGATTTGGA CAAGGCAGTCTTGGCTTCTC 

Gstp1 CCTCTGTCTACGCAGCACTGAATCC TTCCAGCTCTGGCCCTGGTCAG 

HPV8 E6 GCAGGACTGTTCAGTACCGTGCAAC ACGGCCTCTCCCACAGCAATCT  

IFNg TTTTAACTCAAGTGGCATAGATGTG ATGAATGCATCCTTTTTCGC  

Il1b GGACAGAATATCAACCAACAAGTG TGCTGATGTACCAGTTGGGG 

Il6 CCGGAGAGGAGACTTCACAG TTCTGCAAGTGCATCATCGT 

Nqo1 CTGGCCCATTCAGAGAAGAC GTCTGCAGCTTCCAGCTTCT 

Prdx6 AAACACCCACGGAAAAGTTG GAGGGTGGGAACTACCATCA 

E6 of HPV8 GCAGGACTGTTCAGTACCGTGCAAC  ACGGCCTCTCCCACAGCAATCT  
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Analysis of oxidized phospholipids 

Isolated mouse Epidermis (150 mg) was cooled on ice, purged with argon and homogenized in 

Precellys (Bertin, Villeurbane, France) homogenizer tubes in 1 ml of methanol supplemented with 

3% (v/v) acetic acid and 0.01% BHT at 6800 speed setting in two 30 sec runs. The supernatant 

obtained by centrifugation (12,000 rpm, 10 min, 4°C) was supplemented with 15 ng DNPC (Avanti 

Polar Lipids) as internal standard and subjected to liquid-liquid extraction with hexane (2). Relative 

quantification of oxidized phospholipids was performed by reversed-phase HPLC coupled to 

electrospray ionization MS/MS (2). Phospholipid hydroperoxides were tentatively identified based 

on their precursor and product ions and co-elution with phospholipid species that were produced 

by non-enzymatic oxidation from pure synthetic phospholipids (Avanti Polar Lipids) containing 

specific sn-1 saturated residue (palmitoyl or arachidonoyl) and sn-2 PUFA residue (linoleoyl or 

arachidonoyl). Non-oxidized phospholipids and lysophospholipids were identified based on their 

precursor and product ions, as well as co-migration with commercial standards (Avanti Polar 

Lipids). 
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Supplemental Fig. S1: Effect of Prdx6 loss-of- function or overexpression on development, 

growth, and localization of HPV8-induced papillomas 

(A,E) The time between the appearance of the first and the second tumor or between the second 

and the third tumor is indicated for Prdx6-ko/HPV8 (A) and Prdx6-tg/HPV8 mice (E) and their 

single transgenic HPV8 controls. Scatter plot and mean values are shown. Each data point plotted 

corresponds to data obtained from a single mouse. N=11-23 mice per genotype. (B,F) Growth of 

tumors in mice of all genotypes is depicted. Values below 0 indicate tumor shrinkage. Scatter plot 

and mean values are shown. N=22-61 tumors and N=10-25 mice per genotype. (C,G) The age of 

individual tumors is depicted for mice of all genotypes. N=81-188 tumors per genotype. Scatter 

plots and mean values are shown. (D,H) The average number of papillomas per mouse is depicted 

for different locations, including dorsal, ventral and tail skin for mice of all genotypes. Localizations 

as indicated on the x-axes are indicated on the scheme in the middle.  

 

Supplemental Fig. S2: Prdx6 overexpression does not affect induction of DNA double strand 

breaks, keratinocyte proliferation, mast cells or T cells during DMBA/TPA-induced skin 

carcinogenesis 

Sections from skin of wt and Prdx6-tg mice were treated with DMBA and/or TPA for different time 

periods as indicated in each panel and analyzed by immunohistochemistry for the presence of 

γH2AX, a marker of double strand breaks (A), by immunofluorescence for expression of the 

proliferation marker Ki-67 (A), by toluidine blue staining for detection of mast cells (C) or by 

immunohistochemistry with an antibody against the T cell marker CD3 (D). γH2AX, Ki67 and CD3 

positive cells in the epidermis were counted as well as toluidine blue stained and CD3 positive cells 

in the dermis. N=3-10 mice per genotype. Scatter plot and mean values are shown on the left hand 
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side of each figure. Representative stainings are shown on the right hand side. Error bars indicate 

s.e.m. Arrowheads in (A) indicate γH2AX positive cells in the epidermis. Scale bars: 25 μm (A) or 

100 μm (B-D). 

 

Suppl. Fig.S3: Prdx6 overexpression does not affect keratinocyte proliferation, inflammation or 

hemorrhage during HPV8-induced skin carcinogenesis 

(A) Non-tumorigenic back skin from 20-week old wt/HPV8 mice and Prdx6-tg/HPV8 mice was 

analyzed by BrdU labeling for the presence of proliferating cells. BrdU positive cells were counted 

in sections from 6 mice per genotype. Scatter plot and mean values are shown on the left hand 

side. Representative stainings are shown on the right hand side. S.e.m. is shown. Scale bar: 100 

μm. (B) RNA was isolated from the non-tumorigenic back skin of wt/HPV8 and Prdx6-tg/HPV8 

mice at the age of 20 weeks and analyzed by qRT-PCR for expression of different pro-inflammatory 

cytokines. Rps29 was used for normalization. N=5-6 mice per genotype. Mean values are shown 

and error bars indicate s.e.m. (C) Paraffin sections from tumors of wt/HPV8 and Prdx6-ko/HPV8 

mice were stained using the Masson Goldner procedure. Representative stainings are shown. 

Arrows indicate extravasated erythrocytes. Scale bars: 100µm. 

 

Supplemental Fig. S4: Kinetics of lipid peroxidation in wild-type mice after TPA treatment 

Epidermis was isolated from wt mice 0.5h, 6h or 72h after the third TPA. Lipid extracts were 

analyzed for the levels of PLPC-OOH/PAPC or with acetone only for 6h. Levels were normalized to 

levels in acetone-treated epidermis (set to 1). Each bar corresponds to an analytical sample 

consisting of the combined lipid extracts of 3 animals.  

 


