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Supplementary detailed Material and Methods  

 

Two-way hierarchical average linkage cluster analysis. Using the “log Average Differences” of selected 

genes and ETS obtained from Pool analysis Clustering was performed by Cluster 2.11 (Life Sciences 

Division, Lawrence Berkeley National Lab, Department of Molecular and Cellular Biology, University of 

California at Berkeley, USA) using a median centred Pearson correlation coefficient to create a distance 

matrix and average linkage to perform the cluster, and Treeview 1.5 (Life Sciences Division, Lawrence 

Berkeley National Lab, Department of Molecular and Cellular Biology, University of California at Berkeley, 

USA) for visualising the hierarchical cluster analysis (37). Classification was performed using a three nearest 

neighbour algorithm. For each sample the three lowest numbers in a distance matrix based on vector angles 

were found. Classification was decided by Majority vote among the three nearest neighbors and compared to 

the classification assigned by pathology. Where no majority existed among three neighbors, the sample was 

not classified, and counted as falsely classified.  

Real-time PCR. cDNA was synthesized from those single samples that had been previously analyzed as 

pools on GeneChips. Reverse transcription was performed on 1 µg total RNA for 1 h at 42�C using a T7-

oligo (dT)24-primer and Superscript II RT (Gibco, Life Technologies). Identical amounts of cDNA from each 

normal sample or each tumor were pooled and Real-time PCR analysis was performed on selected genes 

using the primers shown in (Supplementary Table 1). Real-time PCR was performed using FastStart DNA 

Master SYBR Green I kit (Roche Diagnostics GmbH, Germany), utilizing SYBR Green I as label. The 

reactions were carried out in a total of 20 �l: 12 �l ddH2O, 1.6 �l “FastStart DNA Master SYBR Green I-

mix” (containing Taq DNA polymerase / SYBR Green I and dNTP mix), 2.4 �l MgCl2 (25mM), 2 �l primer 

mix (10 pmol/�l of forward and reverse primer), and 2 �l template cDNA (diluted 1:20). Triple 

determinations were performed on a Lightcycler� (Roche Diagnostics GmbH, Germany). Reactions were 

denatured at 95�C in 10 min followed by amplification in 40 cycles of 15 sec 95�C, 15 sec 64�C-0.5�C/cycle 

until reaching 56�C, and 20 sec of 74�C. Fluorescence was monitored after each cycle. A melting curve 

analysis was performed after the amplification by elevating the temperature from 55�C to 95�C, monitoring 
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the fluorescence continuously. For a relative quantification, dilutions of a standard cDNA template were 

performed for each run (dilutions 1:1, 1:10, 1:100 and 1:1000). The expression level was determined relative 

to a standard curve for the specific gene, based on those dilutions. The GAPDH levels were determined using 

Lightcycler™ -Primer Set Human GAPDH (Search LC GmbH, Germany) and amplification program as 

designed by manufacturer. The reactions were carried out in a total of 20 �l: 6.8 �l water, 2.0 �l Primer Set, 

1.2 �l “Lightcycler – FastStart DNA Master SYBR Green I-mix”, 10 �l template cDNA (diluted 1:100). For 

quantification purposes, dilutions of a standard supplied by the manufacturer were performed for each run 

(dilutions 1:10, 1:100 and 1:1000), enabling the creation of a standard curve for GAPDH. Due to a 

degradation of cDNA in dilution, the expression level of the housekeeping gene GAPDH was determined 

routinely for each analysis. All samples were normalized to GAPDH as described by Mensink et al. (15). 

Average Differences form GeneChip analyses were compared to the normalized Real-time PCR data. 

Microsatellite analysis. DNA was extracted from microdissected tumor and normal colon tissue. 

Microdissection was performed using x100 magnification in a microscope and serial sections of 4 µm-thick 

tissue-TEK or 10 µm-thick paraffin embedded tissues. Sections were rinsed in Xylol and DNA was extracted 

using a Puregene DNA extraction kit (Gentra Systems, Minneapolis, MN) following the manufacturers 

instructions. DNA from the microdissected tissue was analyzed for allelic deletions (loss of heterozygosity, 

LOH) using microsatellite markers. Microsatellites were selected from the National Center for 

Biotechnology Information (NCBI’s) database “4GeneMap’99”. Markers were chosen near those genes 

where a loss or a more than 3-fold decrease in expression from Normal to tumor was seen on the expression 

or EST Chips. Sequences of the primers for 9 different chromosomal locations are listed in (Supplementary 

Table 2). Fluorescence labeled primers were purchased from Hobolt DNA synthesis (Hilleroed, Denmark) or 

DNA Technology (Aarhus, Denmark). PCR reactions were carried out in a 20 µl volume containing 100 ng 

of purified genomic DNA; 5 pmol each of the forward and reverse primers; 50 mM KCl; 10 mM Tris-HCl 

(pH 9.0); 1.5 mM MgCl2; dATP, dTTP, dCTP and dGTP (10 mM each) and 0.1 U Taq Polymerase 

(Pharmacia). The reaction mixture was subjected to 5 min of denaturing at 95�C and 40 cycles at 95�C for 

1.5 min, 52-56�C for 1.5 min and 72�C for 1.5 min. The final cycle was followed by an elongation step at 
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72�C for 10 min. The PCR conditions were optimized according to the sequence of the primers and PCR was 

carried out in a MJ Research Thermocycler (PTC 200/PTC 225). PCR products were analyzed by 

electrophoresis on 4.75 % polyacrylamide / 6M urea denaturing gels using an ABI Prism 377 DNA 

sequencer (3h, 51�C, 2,96V) and Genescan software. LOH was defined as a loss of one allele in case of 

heterozygosity. In case of homozygosity a scoring was done by peak height and a decrease by more than 

50% was defined as LOH. MSI3 was defined as the presence of new bands following PCR amplification of 

tumor DNA that were not present in corresponding normal DNA. If MSI was present, data could not be used 

for LOH detection. 

Analysis of 5’ CpG Island Methylation. The 5´CpG island methylation of selected down-regulated genes 

(i.e. H1F2, H2BFB, Sigma 3B and hsp70) was examined using a PCR-based methylation assay (16, 17). The 

assay relies on the inability of some restriction enzymes to cut methylated sequences. Genomic DNA (1 µg) 

from tumor and normal tissue was digested with either of the methylation-sensitive restriction enzymes 

HapII (Amersham Pharmacia Biotech, Uppsala, Sweden; identical to HpaII from other companies), CfoI 

(Promega, Wisconcin, USA) and FnuDII (Fermentas, Lithuania) or with the methylation-insensitive 

restriction enzyme MspI (Fermentas, Lithuania). Digestion was performed for 2 hours using 10 units of 

restriction enzyme. Subsequently, 50 ng of digested or undigested DNA were amplified using the primers 

listed in (Supplementary Table 3). The following PCR conditions were used: 1 cycle at 95�C for 3 min, 30-

35 cycles of 94�C for 1 min, 55-65�C for 1 min and 72�C for 2 min followed by 1 cycle at 72�C for 5 min. 

The specific annealing temperature and the cycle number for each gene are listed in (Supplementary Table 

3). The PCR products were analyzed on 1 % agarose gels. The amplification of the undigested DNA and the 

MspI digested DNA served as positive and negative controls respectively and were performed for each 

sample. Finally, the DNA fragments amplified with each of the primer sets from undigested genomic DNA 

were sequenced to verify that the PCR products represented the expected promoter sequences. Exon 2 of the 

p16 gene has been shown to be methylated in bladder cell lines (16). A methylation analysis of this exon in 

the bladder cell line T24 was carried out as positive control for detection of methylation by the PCR-based 
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methylation assay. The p16 (exon2) primer sequences and the specific PCR conditions are listed in 

(Supplementary Table 3).  


