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Supplemental information  

 

Supplemental methods  

Isolation, culturing and transduction of primary PDAC cells  

We have established 4 primary PDAC cell cultures from surgically resected tumor 

masses before adjuvant treatment using sterile non-necrotic tumor samples selected 

by the pathologist. The tumors were washed carefully with phosphate-buffered saline 

(PBS) and rinsed into approximately 1-mm3 cubes, which were plated onto 25-cm2 

plastic flasks for primary tissue culture (PRIMARIATM Tissue Culture Flask, Becton 

Dickinson, NJ) containing a solution (1 mg/ml) of type XI Collagenase (Sigma-

Aldrich, Zwijndrecht, Netherlands), in RPMI medium, supplemented with 10% heat-

inactivated fetal bovine serum (FBS), 1% pen/strep (50 IU/ml penicillin, 50 µg/ml 

streptomycin; Gibco, Gaithersburg, MD). The cells were kept in a humidified 

atmosphere of 5% CO2 and 95% air at 37 °C, and after 18 hours, were harvested and 

seeded into new flasks, with standard medium, supplemented with insulin and FBS. 

All primary cell cultures were tested for mycoplasma infection and maintained by 

serial passages, once per week. 

 

Orthotopic PDAC-mice models and use of Fluc and Gluc reporters 

Animal experiments were carried out according to the guidelines established by the 

European community. To determine whether primary PDAC-transduced cells were 

tumorigenic and to test Fluc and Gluc BLI read-out in vivo, we performed preliminary 

experiments with two primary cell cultures, PDAC-2 and PDAC-3, by injecting 106 of 

these cells subcutaneously into the flanks of 6 mice per cell line. PDAC-2 and PDAC-

3 primary cells engrafted in all mice and formed grossly visible tumors within 1 week 
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post-inoculation. The growth of these tumors was monitored via both caliper 

measurements and Fluc and Gluc BLI reading, showing that the BLI signals were 

increasing proportionally with respect to tumor growth (R2>0.89). Next, the PDAC 

cells, in a total volume of 8 µL, were injected into the pancreas with a 26-gauge 

Hamilton syringe (Bonaduz, GR, Switzerland). Then, the pancreas was placed back 

within the abdominal cavity, and the muscle and skin layer were closed with surgical 

thread/glue. 

Tumor growth was monitored using both Fluc and Gluc reporters. Fluc signal was 

evaluated twice-weekly by a charge-coupled device (CCD) camera, using the 

Xenogen-IVIS Lumina System (Xenogen Corp., Alameda, CA). The mice were 

injected intraperitoneally with 150 μl D–Luciferin (225 mg/kg body weight) under 

anesthesia (1.5 L O2/minute and 2.5% isoflurane). Regions of interest were defined 

using an automatic intensity contour procedure to identify bioluminescence signals 

with intensities significantly greater than the background. The mean (p/s/cm2), 

standard deviation, and sum of the photon counts in these regions were calculated as a 

total measurement of Fluc activity. For visualization purposes, bioluminescence 

images were fused with the corresponding white a light image of the animal taken in 

the chamber with dim polychromatic illumination, using a transparent pseudocolor 

overlay.  

Regarding the analysis of Gluc activity, Gluc-BLI was evaluated in blood samples 

taken once a week (50 µl, from tail vein). Aliquots of 5 μl from these blood samples 

were collected into tubes containing EDTA (1 μl, 20 mM), and the Gluc activity was 

measured after the addition of coelenterazine (100 μM), acquiring photon counts with 

the Lumat-LB9507 illuminometer (Berthold Technologies, Bad Wildbad, Germany). 
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Previous experiments showed no significant differences in Gluc activity between 

serum and whole blood under these assay conditions. 

 

Genetic analyses 

Genomic DNA was extracted using Ambion®-RecoverAll kit (Life Technologies, 

Breda, The Netherlands). The quantity and purity of extracted DNA were assessed at 

260-280 nm with the NanoDrop®-1000-Detector (NanoDrop-Technologies, 

Wilmington, NC). DNA labeling with cyanine 3-dUTP (Cy3) and 5-dUTP (Cy5) 

nucleotides was performed using Enzo’s CGH Labeling Kit for Oligo Arrays (Enzo 

Life Sciences, Farmingdale, NY). A pool of isolated DNA from blood of 18 healthy 

males or females (XY-mix and XX-mix, respectively) was used as a reference. DNA 

was hybridized using Agilent SurePrint G3 Human CGH Microarray Kit for 4×180K 

platform (Agilent, Santa Clara, CA). The slides were scanned on Agilent Microarray 

Scanner, followed by data extraction and normalization by Feature Extraction v10.5 

software (Agilent). Nexus Copy Number™ software was used to analyze the DNA 

copy number variations (BioDiscovery, Hawthorne, CA), while computational 

analysis to compare the samples was performed with the R software (R v.2.15.1, “R: 

A Language and Environment for Statistical Computing”, http://www.R-project.org 

http://www.R-project.org/). 

Copy number of the c-MET gene were determined by the TaqMan® copy number 

assay, using the ribonuclease P RNA component H1 (RPPH1) gene as endogenous 

control. The primers of the c-MET gene were labeled with FAM probe; the RPPH1 

gene was labeled with VIC probes. PCR was operated on the ABIPRISM-7500 

instrument. The copy number of c-MET was analyzed by the CopyCaller v1.0 

software (Applied Biosystems) and calibrated to the copy number of this gene in the 
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Reference Genomic DNA (Promega, Mandison, WI), which is assumed to carry two 

copies of the c-MET gene. Furthermore, we used as a positive control the genomic 

DNA of the HCC827-GR5 cells (kindly provided by Dr. Pasi Janne, Dana-Farber 

Cancer Institute, Boston, MA), carrying an amplification from 7q31.1 to 7q33.3, 

which encompasses c-MET but not the gene encoding HGF. 

Finally, we performed nested PCR to amplify K-Ras (exons 1, and 2) and sequence 

the PCR products on an ABIPRISM-3100 Genetic Analyzer (Applied Biosystems, 

Foster City, CA), as described previously (Supplemental Ref.#1).  

 

High-frequency-ultrasound  

Mice were imaged with a dedicated small animal high-frequency ultrasound system 

(Vevo 2100 imaging system, FujiFilm VisualSonics Inc, Toronto, ON, Canada). The 

animals were prepared as described previously (Supplemental Ref.#2). Mice were 

imaged using the MS550D transducer (55 MHz peak frequency, 40  μm resolution). 

Power Doppler settings were optimised and kept constant throughout the study. To 

investigate the number of functional blood vessels, the average vascular index (PV; 

percent vascularity) was calculated as the ratio of color-coded voxels (representing 

blood flow) to the total voxels of the tumor. 3D imaging was performed as described 

previously (Supplemental Ref.#2). 

 

LC-MS/MS 

The frozen tissues from mice were cut and weighed, and then the samples were 

freeze-dried overnight. For extraction, 100 μl of ice-cold 83% acetonitrile was added 

to the 5 μl blood or tissue samples, respectively. After centrifugation and sonication, 

50 μl of supernatant was transferred for subsequent LC/MS-MS analysis. 
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Chromatography was conducted using a Dionex Ultimate 3000 micro HPLC system 

coupled via a Turbo spray ionization source to an Applied Biosciences SCIEX API 

3000 mass spectrometer (Applied). Data analysis was performed with version 1.52 

Analyst software (AB Sciex, Nieuwerkerk aan den Ijssel, The Netherlands) controlled 

by Dionex Mass Spectrometry Link software version 2.8, combined with Chromeleon 

management software modules (Thermo Scientific). The tissue concentrations are 

expressed in ng (drug) / mg (tissue), while blood concentration of the drugs are 

reported as ng/ml. 

 

HPLC analysis of CDA activity  

CDA activity was measured in blood samples drawn during treatment and in frozen 

tissues of 3 animals of each group. Red blood cells and tissues were lysed and the 

supernatant was used as a cytoplasmic extract containing CDA enzyme.  

For determination of enzyme activity 20 µl of this extract was mixed with 170 µl 

buffer (50 mM β-mercapto-ethanol in 0.1 M Tris/HCl, pH 8.0) and the substrate 

gemcitabine (250 µM). The reaction was incubated at 37°C for 15 and 30 minutes to 

ensure enzyme activity was in a linear range. A reversed phase ion pair HPLC method 

with Aqua C18 (Phenomenex) column with PIC-B7 (Waters Chromatography, the 

Netherlands) plus 3.5% acetonitrile, pH 2.8, flow 1 ml/min was used for 

quantification of the product, dFdU. Calibration lines of dFdU were prepared in water 

in the range of 0.5–200 µM. Peak areas were quantified using Chromeleon 6.7-

software (Dionex Gmbh, Germany). The HPLC method was linear (R2>0.99) over the 

analytical range, and dFdU formation was normalized for protein concentration, 

measured with Bradford assay (Sigma, MO). 
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Finally, to evaluate the possible direct interaction of crizotinib with CDA, we 

performed HPLC analyses of CDA enzymatic activity in extracts from untreated 

PDAC-3 cells as well as using 0.5 mg/ml human recombinant CDA (ProSpec, East 

Brunswick, NJ). In these experiments 10 µM crizotinib was added directly to the 

reaction mix and the results were compared to untreated controls (i.e., without 

crizotinib addition). 
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