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Supplemental Materials and Methods 

Reagents 

Edelfosine (Apointech) was prepared as previously described (Mollinedo et al., 1997). 

Perifosine and erucylphosphocholine (ERPC) were from Zentaris. Miltefosine was from 

Calbiochem. Caspase-3 inhibitor Ac-DEVD-CHO was from BD Pharmingen. Caspase-4 

inhibitor z-LEVD-fmk, and the broad caspase inhibitor z-VAD-fmk were from Alexis 

Biochemicals. Caspase-8 inhibitor z-IETD-fmk, caspase-9 inhibitor z-LEHD-fmk, and 

the JNK inhibitor SP600125 were from Calbiochem. Caspase-10 inhibitor z-AEVD-fmk 

was from R&D Systems. Acrylamide, bisacrylamide, ammonium persulfate, and 

N,N,N’N’-tetramethylethylenediamine were from Bio-Rad. All other chemicals were 

from Merck or Sigma. 
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Cell Culture  

The epithelial human pancreatic adenocarcinoma cell lines BxPC-3, CFPAC-1 and 

HuP-T4 were obtained from the European Collection of Cell Cultures (ECACC, UK), 

and Capan-2 cells from the Deutsche Sammlung von Mikroorganismen und 

Zellkulturen GmbH - DSMZ (German Collection of Microorganisms and Cell Cultures). 

Monolayer cultures of BxPC-3 and Capan-2 cells were maintained in RPMI-1640 

supplemented with 10% (v/v) heat-inactivated fetal bovine serum (FBS), 2 mM L-

glutamine, 100 U/ml of penicillin, and 100 μg/ml streptomycin (GIBCO-BRL) at 37ºC in 

humidified 95% air and 5% CO2. HuP-T4 cells were grown in Minimum Essential 

Medium Eagle’s supplemented with 10% (v/v) FBS, 2 mM L-glutamine, 1 mM sodium 

pyruvate, 1% non essential amino acids (GIBCO-BRL). CFPAC-1 cells were cultured in 

Iscove’s Modified Dulbecco’s Medium (GIBCO-BRL), supplemented with 10% (v/v) 

FBS, 2 mM L-glutamine, 100 U/ml of penicillin, and 100 μg/ml streptomycin. ALPs were 

added to the cell culture at the concentrations and for the times indicated in the 

respective figures. Caspase inhibitors were added 1 h before ALP treatment. 

 

Western Blot 

 Cells (4-5 X 106) were lysed with 60 μl of 25 mM Hepes (pH 7.7), 0.3 M NaCl, 1.5 mM 

MgCl2, 0.2 mM EDTA, 0.1 % Triton X-100, 20 mM β-glycerophosphate, 0.1 mM sodium 

orthovanadate, supplemented with protease inhibitors (1 mM phenylmethylsulfonyl 

fluoride, 20 µg/ml aprotinin, 20 µg/ml leupeptin). Proteins (45 µg) were run on SDS-

polyacrylamide gels, transferred to nitrocellulose filters, blocked with 5% (w/v) defatted 

powder milk in 50 mM Tris-HCl (pH 8.0) 150 mM NaCl, and 0.1% Tween 20 (TBST) for 

60 min at room temperature, and incubated for 1 h at room temperature or overnight at 

4ºC with specific antibodies. The antibodies used in this study are listed below: anti–

55-58 kDa caspase-8 (1:500 dilution) mouse monoclonal antibody that also recognizes 

the p18 subunit (Calbiochem); anti-58 kDa caspase-10 (1:250 dilution) rabbit polyclonal 
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antibody that also recognizes the p23 subunit (Calbiochem); AC-15 anti-42 kDa β-actin 

(1:5000 dilution) mouse monoclonal antibody (Sigma); N-19 anti–22-kDa Bid (1:500 

dilution) goat polyclonal antibody that recognizes the p18 subunit (Santa Cruz 

Biotechnology); 7H8.2C12 anti-15 kDa cytochrome c (1:500 dilution) mouse 

monoclonal antibody (BD Biosciences Pharmingen); anti-cytochrome c oxidase subunit 

II antibody (12C4-F12) (1:500 dilution) (Invitrogen); anti-35 kDa caspase-9 (1:1000 

dilution) rabbit polyclonal that also detects the p10 subunit (Oncogene); anti–32 kDa 

caspase-3 (1:1000 dilution) rabbit monoclonal antibody that also detects the p20 and 

p17 subunits (BD Biosciences Pharmingen); anti-35 kDa caspase-7 (1:1000 dilution) 

mouse monoclonal antibody that also recognizes the p20 subunit (BD Biosciences 

Pharmingen); C2.10 anti-116 kDa poly(ADP-ribose) polymerase (PARP) (1:1000 

dilution) mouse monoclonal antibody that also detects the p85 subunit (BD Biosciences 

Pharmingen); anti–25-29 kDa Bcl-XL (1:500 dilution) rabbit polyclonal antibody (BD 

Biosciences Pharmingen); N-15 anti–50 kDa caspase-4 (1:250 dilution) goat polyclonal 

antibody that also detects the p20 subunit (Santa Cruz Biotechnology); R-20 anti–30 

kDa CHOP/GADD153 (1:250 dilution) rabbit polyclonal antibody (Santa Cruz 

Biotechnology); C-15 anti-28 kDa BAP31 (1:500 dilution) goat polyclonal antibody that 

also recognizes the p20 subunit (Santa Cruz Biotechnology); H-129 anti-78 kDa 

Grp78/BiP (1:1000 dilution) rabbit polyclonal antibody (Santa Cruz Biotechnology); anti-

40 kDa eukaryotic initiation factor (eIF2α) (1:1000 dilution) rabbit polyclonal antibody 

(Cell Signaling Technology); 119A11 anti-40 kDa phosphorylated eIF2α (Ser51) (1:1000 

dilution) rabbit monoclonal antibody (Cell Signaling Technology); and 6A7 anti-21 kDa 

Bax (1:500 dilution) momoclonal antibody against the active form of Bax (BD 

Biosciences Pharmingen). Then, blots were incubated for 1 h with biotinylated anti-

mouse IgG or anti-rabbit IgG, both diluted at 1:1000 in TBS buffer containing 0.1% 

Tween-20 (TBST), followed by streptavidin-horseradish peroxidase conjugate (1:1000 

in TBST), and signals were developed using an enhanced chemiluminiscence 

detection (ECL) system (Amersham). 
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TUNEL Assay in Tumor Sections  

The DeadEndTM Fluorometric TUNEL System (Promega) was used to detect apoptosis. 

Tumor tissue sections (4 m) were deparaffinized in xylene, and rehydrated in graded 

ethanol and distilled water. After being rinsed thrice with PBS, the slides were 

permeabilized with proteinase K (20 µg/ml) in proteinase K buffer (100 mM Tris-HCl, 

pH 8.0, 50 mM EDTA) for 15 min at room temperature. The slides were incubated with 

equilibrium buffer (200 mM potassium cacodylate, 25 mM Tris-HCl, pH 6.6, 0.2 mM 

DTT, 0.25 mg/ml BSA, 2.5 mM cobalt chloride) at room temperature for 30 min 

followed by 2 h of incubation with the Terminal deoxynucleotidyl transferase dUTP 

Nick-End labeling (TUNEL) (Promega) according to manufacturer’s instructions, and 

fluorescence microscopy (Zeiss LSM 510 laser scan). In histological sections, the 

apoptotic index, defined as a percentage of apoptotic cells per total number of cells, 

was used as a quantitative measure of apoptosis. A minimum of 1000 cells per slide 

was randomly counted to determine the apoptotic index in 10 randomly selected fields 

at 20X magnification. The apoptotic index was determined as follows: (number of 

TUNEL-positive cells/total number of cells) x 100. 

 

Immunohistochemistry  

Tumor tissue samples were fixed in 4% buffered paraformaldehyde and embedded in 

paraffin. The tissue sections (5 m) were deparaffinized and hydrated in graded 

ethanol and distilled water. Endogenous peroxidase activity was blocked using 

methanol and 30% H2O2 for 30 min. Sections were counterstained with hematoxylin 

and eosin (H&E). In addition, sections were incubated overnight at 4ºC with anti-active 

human caspase-3 (cleaved at Asp175) (1:100 dilution) rabbit polyclonal antibody that 

specifically recognizes the p19 and p17 subunits (Cell Signaling Technology), or with 

F-168 anti-30 kDa human CHOP/GADD153 (1:50 dilution) rabbit polyclonal antibody 

(Santa Cruz Biotecnology), that can be appropriately used for immunohistochemistry . 
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After washing with PBS, sections were incubated with biotinylated anti-rabbit IgG 

antibody (BD Pharmingen) for 60 min at room temperature and washed with PBS. 

Then sections were incubated with streptavidin horseradish-peroxidase (Vector 

Laboratories) for 60 min in a moist chamber, washed with PBS, and sites of peroxidase 

activity were visualized using 3,3´-diaminobenzidine tetrahydrochloride solution. 

Sections were subsequently counterstained with Mayer’s hematoxylin or Light Green.  

Staining was analyzed with a Nikon Eclipse 400® microscope and Metamorph® 

software (Molecular Devices Corporation). A minimum of 1000 cells per slide was 

randomly counted to determine the caspase-3 or CHOP/GADD153 labeling index, in 10 

randomly selected fields at 20x magnification, determined as follows: (number of 

activated caspase-3 or CHOP/GADD153-positive cells/total number of cells) x 100. 

 

Drug Subcellular Localization  

Cells were transfected with 4 μg of a plasmid encoding endoplasmic reticulum-targeted 

red fluorescence protein (erRFP) (Klee and Pimentel-Muinos, 2005), kindly provided by 

F. X. Pimentel-Muinos (Centro de Investigación del Cáncer, Salamanca, Spain), using 

the Lipofectamin reagent (Life Technologies), and then treated for 1 h with 20 μM of 

the newly synthesized edelfosine fluorescent analog 1-O-[11’-(6’’-ethyl-1’’,3’’,5’’,7’’-

tetramethyl-4’’,4’’-difluoro-4’’-bora-3a’’,4a’’-diaza-s-indacen-2’’-yl)undecyl]-2-O-methyl-

rac-glycero-3-phosphocholine (Et-BDP-ET) (Mollinedo et al., 2011), a kind gift from F. 

Amat-Guerri and A. U. Acuña (Consejo Superior de Investigaciones Científicas, 

Madrid, Spain). Colocalization of the distinct fluorochromes was analyzed using a Zeiss 

LSM 510 laser scan confocal microscope. 

 

Reverse Transcriptase-Polymerase Chain Reaction (RT-PCR) 

Total RNA from BxPc-3 cells (5 X 105)  was extracted using the RNeasy Micro kit 

(Qiagen) for purification of total RNA from animal cells following the manufacturer’s 

instructions. RNA preparations were carefully checked by gel electrophoresis and 
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found to be free of DNA contamination. Total RNA (1 µg), primed with oligo-dT, was 

reverse-transcribed into cDNA with First-Strand cDNA Synthesis kit for RT-PCR (AMV) 

(Roche). The PCR mixture (20 µl) contained the template cDNA (5 µl), 10 pmol of the 

corresponding primers, 0.5 mM dNTP, 3.75 mM MgCl2, 5 units of BIOTAQ DNA 

polymerase (Bioline). PCR reactions were performed in GeneAmp PCR System model 

9600 (PerkinElmer). The primers used are listed below, where the nucleotide numbers 

indicate the primer location in the corresponding human sequences obtained from the 

GenBank/EMBL database: 

 

XBP1 (accession number: NM_001079539) 

(forward; nt 423-432) 5’- CCTTGTAGTTGAGAACCAGG -3’ 

(reverse; nt 819-838) 5’- GGGGCTTGGTATATATGTGG -3’ 

 

β-actin (accession number: X00351) 

(forward; nt 936-955)     5’- CTGTCTGGCGGCACCACCAT -3’ 

(reverse; nt 1170-1189) 5’- GCAACTAAGTCATAGTCCGC -3’ 

 

Primers were designed by using the DS Gene 1.5 program for DNA analysis from 

Accelrys Scientific. The conditions for PCR amplification using a thermal cycler were as 

follows: 1 cycle at 95ºC for 5 minutes as an initial denaturation step, then denaturation 

at 95ºC for 30 seconds, annealing at 58ºC for 30 seconds, and extension at 72ºC for 

90 seconds (18 cycles for β-actin, 30 cycles for XBP1), followed by further incubation 

for 15 minutes at 72ºC (1 cycle). An aliquot of the PCR reaction was analyzed on a 2% 

agarose gel in 1 x TAE (40 mM Tris-acetate, 1 mM EDTA, pH 8.0) and checked for the 

expected PCR products. 
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