
Supplementary Material and Methods 

Cell culture media and reagents 

TFB and MEF cells were grown in RPMI 1640 and Dulbecco’s modified Eagle’s medium 

(GIBCO, Grand Island, NY), respectively, containing 10% fetal bovine serum (FBS), 2 mM glutamine, 

100 U/ml penicillin, and 100 μg/ml streptomycin, at 37°C in 5% CO2. For experiments cells were 

cultured in serum-free media 24 h previous to the addition of the stimuli and throughout the experiment. 

Human recombinant TWEAK (Chemicon, Millipore, Billerica, MA) was used at 100 ng/mL, 

except the proliferation assays where TWEAK was added at 200 ng/mL. Lipopolysaccharide (LPS, 1 

μg/mL) was used as a positive control to induce NF-κB activation. Parthenolide 3 ng/mL (Sigma) and 

BAY11-7082 10 μM (Sigma) were used as NF-κB inhibitors. MAP kinase inhibitors, 10 μM PD98059 

and 5 μM SB203580 (Stressgen Bioreagent, Michigan, EEUU), were added 90 minutes before the agonist 

stimulation. Farnesylthiosalicylic acid (FTS), a Ras inhibitor, was used at 10 µM (Cayman Chemical, 

Michigan, USA). These concentrations were derived from previous experience in the lab and dose-

ranging experiments. 

Adeno-TWEAK overexpression model 

A soluble murine TWEAK transgenic construct was generated by cloning of a transgene 

composed of a murine IgG-κ signal sequence followed by murine TWEAK cDNA encoding amino acids 

101 to 249 into an expression vector downstream of the AAT promoter and beta globin intron, and 

upstream of the human growth hormone polyA sequence (plasmid was obtained from Kimi Araki and 

Masatake Araki, Department of Pathology, CMU, Geneva, Switzerland). Adenoviral vector-expressing 

soluble murine TWEAK (adTWEAK) and adenoviral control vector–expressing GFP (adCon) were 

generated as described (Saitoh et al. The Journal of biological chemistry, 2003). A total dose of 1011 viral 

particles was delivered intravenously to adult WT mice. 

Flow cytometry analysis of Fn14 expression 

Cells were cultured in the presence of control medium or cytokines. Adherent cells were 

detached with 2.2 mM EDTA, 0.2% bovine serum albumin (BSA) in PBS and resuspended in 0.2% 

BSA/PBS. Cells were stained with 1 µg/ml anti-Fn14 antibody or 1 µg/ml control immunoglobulin for 30 

min at 4ºC followed by incubation with 1:100 FITC-goat-anti-rabbit IgG for 30 min at 4ºC. Cells were 

then analyzed on the FACScalibur. Dead cells and debris were excluded from analysis by selective gating 

based on anterior and right-angle scatter. At least 10,000 events were collected for each sample, and data 



were displayed on a logarithmic scale of increasing green-fluorescence intensity by CELL-QUEST 

software. 

Semiquantitative reverse transcription-polymerase chain reaction 

RNA was isolated with Trizol™ (Invitrogen, Carlsbad, CA, USA) and 1 µg was reverse 

transcribed with High Capacity cDNA Archive Kit (Applied Biosystems, Foster City, CA). Real-time 

PCR reactions were performed on Prism 7500 PCR system (Applied) according to the manufacturer's 

protocol and as described using the Delta Ct method. Gene expression levels are given as ratios to 

eukaryotic 18S gene expression used as internal endogenous control (multiplexed). Probe assays to 18S, 

MCP-1, RANTES and FSP-1, were pre-developed by Applied Biosystems. 

Western blot 

Cell samples or tissue were homogenized in lysis buffer (50 mM TrisHCl, 150 mM NaCl, 2 mM 

EDTA, 2 mM EGTA, 0.2% Triton X-100, 0.3% NP-40, 0.1 mM PMSF and 1 µg/ml pepstatin A) and then 

separated by SDS-PAGE under reducing conditions. After electrophoresis, samples were transferred to 

PVDF membranes (Millipore, Bedford, MA), blocked with 6% of BSA in PBS/0.5% v/v Tween 20 for 1 

hour and incubated with the primary and secondary antibodies. Tubulin was used as loading control. 

Western blot antibodies 

Blotted membranes were incubated with rabbit polyclonal anti-mouse collagen type I (1:10000, 

Millipore, MA, USA), rabbit polyclonal anti-mouse fibronectin (1:10000, Millipore, MA, USA), rabbit 

polyclonal anti-cyclin D1 rabbit polyclonal anti-Fn14 (Cell Signaling, MA, USA), mouse monoclonal 

anti-p-ERK 1/2 (1:2000), or goat polyclonal anti-ERK2 (1:2000) from Santa Cruz Biotechnology (Santa 

Cruz, CA). Antibodies were diluted in 1% BSA PBS/Tween. Blots were washed with PBS/Tween and 

incubated with appropriate horseradish peroxidase-conjugated secondary antibody (1:5000, Amersham, 

Aylesbury, UK). After washing with PBS/Tween the blots were developed with the chemiluminescence 

method (ECL) (Amersham). Blots were then probed with mouse monoclonal anti-α-tubulin antibody 

(1:2000, Sigma) and levels of expression were corrected for minor differences in loading. 

ELISA 

ELISA was used to quantify the MCP-1 concentration in protein lysates from total kidneys, 

following the manufacturer´s instructions at day 7 and 14 after surgery (R&D systems, Minneapolis, 

USA). 

Total cell lysates (50 mg) were used for the detection of RasGTP. RasGTP levels were 



determined by an ultrasensitive commercial ELISA kit (RasGTPase Chemi ELISA; Active Motif, 

Rixensart,Belgium) according to the manufacturer’s instruction. Ras GTP activation is expressed in n-

fold vs. control. 

Histological studies 

Immunohistochemistry and tissue immunofluorescence was carried out in 5 µm thick paraffin-

embedded tissue sections. The slides were deparaffinized with xylene and graded concentrations of 

ethanol and then rehydrated. Buffer citrate was the antigen retrieval method. For immunohistochemistry, 

endogenous peroxidase was blocked by incubation in 3% H2O2/methanol (1:1) at 25°C for 30 minutes. 

Then slides were incubated in PBS with 6% BSA and 10% sheep serum, for 1 hour at 37°C to reduce 

nonspecific background staining, and then incubated overnight at 4°C with mABs in in PBS, 1% BSA. 

Collagen type I (rabbit policlonal 1:200, Millipore), CD3 (rabbit monoclonal, Dako, Denmark), F4/80 (rat 

monoclonal, AbD Serotec, Raleigh, NC), or KIM1 (rat anti-mouse mAb clone 1H9, Biogen Idec). After 

washing with PBS, sections were incubated with a secondary biotin-labeled antibody, washed and 

developed with AB streptavidin-complex. Finally, sections were washed, stained with DAB (Dako, 

Denmark), counterstained with Carazzi`s hematoxylin or periodic acid Schiff (PAS), dehydrated and 

mounted in DPX medium (Merck, NJ, USA). Negative controls included incubation with isotype IgG.  

Apoptotic cell death was assessed by enzymatic in situ labeling of DNA strand breaks using the 

terminal deoxynucleotidyl-transferase-mediated dUTP nick-end labeling (TUNEL™) (In Situ Cell Death 

Detection Kit; Promega). Early tubular damage at day 2 was evaluated by a renal histopathologist (Blanco 

J), who was blinded to the origin of the samples. Kidneys were scored on a 0 to 3 categorical severity 

scale (0=absence to 3=severe). 

For immunofluorescence, after antigen retrieval, slides were blocked in PBS with 6% BSA and 

10% sheep serum. After the blocking step, tissue sections were incubated with rabbit anti- proliferating 

cell nuclear antigen (PCNA) (1:200, Sta. Cruz). After PBS washes, sections were stained with secondary 

antibodies conjugated with Alexa Fluor™-488 or Alexa Fluor™-633 (1:300, Invitrogen). We washed 

again with PBS, and then stained with mouse anti- α-smooth muscle actin (αSMA) antibody (1:200, 

Dako). The anti-mouse secondary antibody for this anti-αSMA was conjugated with Alexa Fluor™-488 

or Alexa Fluor™-633. All the antibodies were incubated for 1 hour at room temperature. After PBS 

washes, nuclei were counterstained with DAPI (Sigma). DAPI unspecific staining was eliminated with 

PBS washes and slides were mounted in aqueous Mowiol medium (Sigma). Images were obtained with a 



SP5 confocal microscopy (Leica Microsystems, Wetzlar, Germany). 

For sirius red staining tissue sections were deparaffinized with xylene and graded concentrations 

of ethanol up to 70% ethanol where slides stayed for 5 days at 4°C. Direct Red 80 (Sigma) was dissolved 

in Picro-sirius acid and incubated with tissue section for 30 min at room temperature. Samples were 

dehydrated with a 100% ethanol wash and xylene. For masson’s trichrome staining (MTS), slides were 

post-fixed in Bouin’s fixative solution, and then Gomori’s One Step trichrome was used with nuclei 

stained in Weigert’s Hematoxylin. After sirius red and trichrome masson staining, slides were mounted in 

DPX medium (Merck). 

Image quantification was carried out with ImageProPlus software (MediaCybernetics, Bethesda, 

MD). This software allows selecting and calculating the area of pixels with similar color. Results are 

shown in percentage of positive stained area versus total quantified area from 10 fields per kidney (x200 

magnification). For TUNEL and for αSMA/PCNA colocalization positive nuclei were counted in 10 

fields (x200 magnification) and 6 fields (x100 magnification) per kidney, respectively, and reported as 

total number of positive nuclei. All the staining quantifications were performed in cortical tissue. 


