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Supplementary Methods 

 

Quantitative reverse transcription PCR (qRT-PCR) for Notch pathway components: 

Quantitative RT-PCR (qRT-PCR) for Notch ligands JAGGED1, JAGGED2, DLL1, and 

DLL4; Notch receptors NOTCH1, NOTCH2, NOTCH3 and NOTCH4; and Notch gene targets 

HES1, HEY1 [HERP2], HEY2 [HERP1], and HEYL was performed on mRNA extracted from 20 

pancreatic cancer cell lines and normalized to corresponding steady state expression levels in 

hTERT-HPNE cells, using PGK1 as a housekeeping gene.  A second set of qRT-PCR assays was 

performed using GUSB as a housekeeping gene, in order to ensure consistency between the 

results.  For confirming the efficacy of RNA interference mediated knockdown of NOTCH1 with 

small interfering RNA (siRNA), quantitative real-time PCR was performed for NOTCH1, as well 

as Notch gene targets HES1, HEY1 [HERP2], HEY2 [HERP1], HEYL, MUSASHI1 and 

MUSASHI2.  All real-time assays were performed using the Quantitect™ SYBR Green PCR kit 

(Qiagen) on a 7300 Real-time PCR System (Applied Biosystems, Foster City, CA, USA) with 35 

cycles of denaturation at 95 °C for 15 sec, annealing at 60 °C for 20 sec and extension at 72 °C 

for 45 sec.  Specificity of each PCR assay was checked by melting curve analysis and agarose 

gel electrophoresis.  Relative fold steady-state mRNA levels were determined using the 2(-ΔΔCt) 

method (1).   The qRT-PCR primer sequences are available upon request.    

 

Genomic quantitative PCR for DLL3 amplification 

 Genomic copy number analyses using high resolution microarrays performed by our 

group and others have shown that the chromosomal locus 19q13, where DLL3 gene is located, 

demonstrates recurrent amplifications in pancreatic cancer cell lines (2-4).  A panel of twenty 



cell lines was utilized for genomic qPCR studies. In order to assess for DLL3 amplification in 

these cell lines, genomic qPCR was performed for DLL3 gene dosage, as previously described, 

with kinesin light chain 3 (KCL3), a non-amplified chromosome 19q gene, used as a reference 

control (5, 6).  The DLL3 gene dosages were normalized to hTERT-HPNE, which had an 

expected copy number ratio of 1. Genomic qPCR primer sequences are available upon request.    

 

Mutational analysis of NOTCH1 and NOTCH2: 

Mutational analysis was performed on the panel of 20 pancreatic cancer cell lines and 22 

additional low-passage human pancreatic cancer xenografts established at Johns Hopkins.  The 

low passage xenografts are created from fresh pancreatic cancer samples obtained from surgical 

resection specimens at our institution, and serve as a versatile platform for drug discovery and 

for genetic studies, as previously described (7). For DNA extraction, cell lines were trypsinized 

and washed once with PBS.  The pancreatic cancer xenograft samples were homogenized using a 

homogenizer (Polytron PT1200C, Kinematica, Newark, NJ, USA), and DNA was extracted 

using the DNeasy Mini kit (Qiagen).  We designed primer pairs to cover the exonic regions and 

splice sites of human NOTCH1 and NOTCH2 genes, using previously described criteria (8, 9).  

PCR reactions were optimized to ensure amplification of one single distinct PCR product for 

each pair.  Primer sequences are available upon request.  For each reaction, the amplified PCR 

product was cleaned up with the Qiagen PCR Purification Kit and used for sequencing.  Direct 

Sanger sequencing was performed in the Johns Hopkins Genetic Resources Core Facility on an 

Applied Biosystems 3730 DNA Analyzer. All sequence aberrations were visually inspected 

using SequencherTM software version 4.1.4 and compared to online SNP databases. For all 



sequence aberrations remaining after exclusion of artefacts and known SNPs, DNA extraction, 

PCR amplification and Sanger sequencing were repeated to validate the results.  
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Supplementary Figure 1:  

Steady-state mRNA expression profiles JAG1 and DLL1, as determined using quantitative real-

time RT-PCR assays, in a panel of 20 human pancreatic cancer cell lines, normalized to results 

obtained from hTERT-HPNE cells. 
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