
1  

Legends to Supplementary Figures S1-S8 and Supplementary Video S1 

 

Supplemental-Fig. 1. BLI quantification of tumor growth and survival analysis 

in PDAC-1/2/3/4-FM-GC mouse models. (A-B) Quantification of the Fluc and Gluc 

activities of the PDAC-1/2/4-FM-GC mouse models over time and representative 

CCD camera images. Tumor growth was monitored via BLI signal for 45 days. 

Results are presented as mean±SEM of the 3 mice in each group. Day 0 refers to the 

day mice were injected with the PDAC-FM-GC cells. The BLI signals are reported as 

p/s/cm2 for Fluc activity and Rlu/S for Gluc activity. (C) Gluc activity over time, 24-

72 hours. Points, Mean values obtained from three independent experiments. (D) 

Kaplan-meier survival curves of the developed orthotopic PDAC-1/2/3/4-FM-GC 

mouse models. Although this is a very small number to portray a survival curve, the 

median survival observed in our following experiments in 5 untreated PDAC-3-FM-

GC mice (29 days) was similar to the median survival observed in this first study on 3 

PDAC-3-FM-GC mice (25 Days). Furthermore, we recently evaluated the median 

survival of 6 PDAC-2-FM-GC mice (44 Days, Supplemental Ref.#3), which resulted 

similar to the median survival in the 3 PDAC-2-FM-GC mice of the present study (39 

days), further supporting the reproducibility of our models. 

 

Supplemental-Fig. 2. Comparative IHC staining in human samples and 

orthotopic tumor grafts. The IHC analysis demonstrating positive staining for (A) 

CK8/18 (40X), (B) CK7 (40X), (C) CK19 (20X), (D) Ca19.9 (40X), (E) EGFR 

(40X), (F) CEA (40X) and negative staining for (G) vimentin (40X), (H) 

chromogranin (40X). Representative images (10X) of a hypovascular (I) and hypoxic 

(J) xenograft as illustrated by the specific IHC stainings with CD31 (sc-1506, Santa 
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Cruz Biotechnology, Dallas, TX) and CAIX (ab15086, Abcam, Cambridge, MA), 

specific antibodies, respectively. This analysis was performed in 10 xenografts (2 

PDAC-1-FM-GC, 2 PDAC-2-FM-GC, 4 PDAC-3-FM-GC and 2 PDAC-4-FM-GC). 

Importantly the percentages of CAIX-positive cells were highly consistent within 

individual models. Similarly, most metastases showed high expression of CK7 (left 

panels) and EGFR (right panels) in lymph nodes (K), liver (L), and lung (M) 

metastases (H&E, 10X). 

 

Supplemental-Fig. 3. H&E and IHC staining demonstrating the human origin of 

the PDAC-FM-GC mouse models. (A-B) Representative H&E images, showing 

increased mitototic activity (circles) in the PDAC-3-FM-GC tumors. IHC images, 

showing negative control (C), nuclear and cytoplasmatic positive staining for murine 

PDX-1 in the normal pancreatic tissue of the mice (D) and negative staining for 

murine CK7 in the PDAC-3-FM-GC orthotopic tumors (E), demonstrating the human 

origin of our PDAC-FM-GC mouse models. The stainings were performed with the 

Kit for immunostaining HISTOMOUSETMMAX kit (Invitrogen, Camarillo, CA), as 

described previously (Supplemental Ref.#4). 

 

Supplemental-Fig. 4. Genetic characterization of the PDAC-FM-GC mouse 

models. (A) Karyotypes resulting from the array-CGH analysis in the PDAC-1/2/4 

models. Red color indicates the deleted segments, while the blue color indicates the 

gains/amplifications (for each chromosome, on the X-axis, from 1 to 22, the H, C and 

M figures refer to the human tumor, cell culture and orthotopic tumor samples, 

respectively), which are quantified in percentages compared to the reference (i.e., a 

pool of DNA from healthy volunteers). (B) Karyotypes resulting from the array-CGH 
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analysis in the PDAC-3, showing that the aberrations are spread over the whole 

genome, and follow a nearly identical pattern of gains and losses in the three samples. 

For each chromosome, the H, C and M figures indicate the human tumor, cell culture 

and orthotopic tumor samples, respectively. Left shifts (corresponding to red 

cytobands) indicate the deleted segments, while right shifts (corresponding to blue 

cytobands) indicate the gains/amplifications. (C) Representative electropherograms 

for K-Ras sequencing of the samples of the originator PDAC-3 tumor (left panel) and 

xenograft (right panel). These samples carried the same mutation in the codon 12 

(GGT>GAT), which was read from both the forward and reverse sequence.  

 

Supplemental-Fig. 5. HGF expression. HGF levels in cells and blood samples taken 

from PDAC-1/-2/-3/-4 mice, at day 14, as detected by human specific HGF 

immunoassay. Columns, mean values from three independent experiments; bars, 

SEM. 

 

Supplemental-Fig. 6. Modulation of CDA activity and ROS levels. (A) Enzymatic 

activity of CDA in PDAC-1, PDAC-2 and PDAC-4 cells. After the crizotinib-

gemcitabine combination the CDA activity levels were reduced by 45%, 6%, and 

14% in PDAC-1, PDAC-2 and PDAC-4 cells, respectively. This might at least in part 

explain the increase of gemcitabine levels, in particular in the PDAC-1 cells and 

suggest that the crizotinib/gemcitabine combination is synergistic regardless of c-

MET status. Columns, mean values obtained from three independent experiments; 

bars, SEM. *Significantly different from control cells (P<0.05). (B) Representative 

images of fluorescence reading to evaluate ROS levels. PDAC-3 cells (50,000 in 96-

well plates) were exposed to crizotinib (IC50, 4 hours) and ROS activity was 
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measured with a cell-based assay employing the cell-permeable fluorogenic probe 

dichlorodihydrofluorescin diacetate (DCFH-DA), which diffuses into cells and is 

deacetylated by cellular esterases into the non-fluorescent DCFH. In the presence of 

ROS, DCFH was rapidly oxidized to highly fluorescent DCF, which was read on a 

standard fluorometric plate reader and compared to a standard curve of DCF, 

according to the manufacturer’s instruction. (C) Evaluation of the direct interaction of 

crizotinib with CDA by analysis of CDA enzymatic activity in cell extracts treated 

with crizotinib and using human recombinant CDA. Columns, mean values from three 

independent experiments; bars, SEM.  

 

Supplemental-Fig. 7. Correlation between BLI data and volumes detected at 

high frequency ultrasound. BLI Fluc signals (n=4 mice) at day 28 correlated with 

the volumes detected at high frequency ultrasound (R2=0.735), while at the day of 

animal sacrifice they correlated with necropsy specimen in size (R2=0.711). Red, 

control mice; Blue, crizotinib-treated mice. 

 

Supplemental-Fig. 8. Concentrations of crizotinib and gemcitabine in blood 

samples. (A) Representative LC/MS-MS chromatograms of crizotinib, at retention 

time of 1.5 minutes, and (B) representative LC/MS-MS chromatograms of 

gemcitabine, at retention time of 0.4 minutes. (C) Gemcitabine and crizotinib 

concentration in circulating blood (obtained after 1 and 2 hours injection) of the 

PDAC-3-FM-GC mice treated with gemcitabine and crizotinib, as determined by LC-

MS/MS. Blood samples were drawn 1 and 2 hours post-gemcitabine and crizotinib 

treatment from mice of all groups. Columns, mean values; bars, SEM. *Significantly 
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different from gemcitabine-alone group and **significantly different from crizotinib-

alone group (P<0.05). 

 

Supplemental video S1. High-frequency ultrasound. High-frequency ultrasound in 

Power Doppler Mode (Vevo 2100 imaging system, FujiFilm VisualSonics) was 

carried out to evaluate tumor vascularization. This high-resolution ultrasound 

instrument provided a non-invasive anatomical image of tumors or normal abdominal 

organs with an axial resolution of 40 μm, allowing multiple focal depths and 

improved feature detection. Moreover, the Power Doppler Mode allowed for non-

invasive assessment of blood flow. In particular, we observed hypovascular 

pancreatic tumors (a 3D rendered image is shown highlighting the contours of these 

tumors). Further, necrotic and/or hypoxic tissues did not interfere with ultrasound, 

and we were able to visualize lesions below 900 μm in diameter.  

  


