Supplement B – Analysis

Copy number analysis by CGH requires a way to recognize contiguous genomic regions where copy change has occurred.  On the Agilent platform that was used for this study, two color hybridization of a reference DNA, here either normal male or female DNA, provides a reference copy state to which the test sample is compared.  In these experiments, the reference DNA was from lymphocytes and was not exposed to formalin fixation.  The test DNA was from tissue samples that had been formalin fixed and paraffin embedded.  The raw results from the experiments are a set of two fluorescent intensity readings for each immobilized long-oligonucleotide detector on the array.  These results are processed by background subtraction and then by a normalization step to remove the systematic differences arising from differing extents of label incorporation and fluorescent yield.  Further processing takes the ratio of the test divided by the reference and then takes the log2 of these ratios.  If all genomic regions of the test sample had identical ratios to the reference sample and the measurement methodology were perfect, all the fluorescent ratios would be 1 and their log2 representation would be 0.  If technical variations are introduced by the preparative and measurement steps, then these variations would produce variances from 0 in the log2 ratio readings at each point.  When the variances are small and random, then there will be small excursions of varying distance from zero at each point along the genome.  If one were to line all the detectors up according to their genomic position, and then starting with the p terminus of chromosome 1 subtract the log2 ratio of the second detector value from that of the first, and then repeat until the penultimate point for chromosome 1, and then repeat for all chromosomes, one would have the set of variances observed between each subsequent point along the genome.  If these variances were random, the average of these variances would be a good estimator of the standard deviation of the technical variances of the experiment.  Further, even if the test and reference DNA did not perfectly match in copy number, it would be expected that one would observe the ratio to change in the region of copy change, but the technical variance would again vary over the same range, in the same way, since it would simply be an additional change on top of the copy change.   As an example of the kinds of results computing such derivatives of the change along the genome produce, computations for four chromosomes (1, 8, 10 and X) in two experiments where non-FFPE exposed DNA from the cell line HCT116 and DNA from cells subjected to FFPE were each compared to reference DNA from non-FFPE exposed, normal lymphocytes is provided in Supplement B - Data.  Individual estimates from regions of the different chromosomes having diploid, copy increase or copy decrease are calculated independently as well as for the whole chromosome to show that the estimate is only slightly effected by copy number changes.

[image: image1.wmf]As can be seen from the data and the summary in Table 1, the variances are uniform from chromosome to chromosome, varying by only a few hundredths of a log2 ratio unit in an experiment.  As expected, variance is higher in the FFPE sample, since the DNA from such sources is both harder to recover and harder to use as template for labeling.  Slightly increased variance is also observed in regions of copy loss, which is likely to be due to the concomitant reduction of signal and decrease in the signal to noise level in those regions where copy number is less than diploid.   

Having a higher variance limits the sensitivity of the method in terms of how small a copy number change can be detected, which is very important when dealing with tissue that is a mix of normal and tumor sample, effectively diluting copy change.  However from the data shown, it is clear that single copy changes are large in comparison to the variance, and such changes would still be quite detectable even in FFPE tissue subjected to dilution by as much as half with normal tissue.  As stated, the average variance is a good estimate only if the variations are normally distributed.  That this is also the case is demonstrated by the histograms of the variance provided in the Data supplement.  A variance estimator that looks at all points in the experiment will be overly conservative, since the points where copy number does change all contribute falsely high readings, as do any outliers arising from a technical problem that affects only a very small number of readings.  Further sensitivity to copy change can be achieved by removing the contributions from these inputs.  The method that Agilent employs to make a more robust estimate is to use an estimator based on the points in the inter-quartile range.  This estimate is formed by dividing the difference between the 75th and 25th quartile values by √2 x 1.35.  The calculation and results from this treatment are presented in Supplement B – Data.  The values obtained by this estimate are a bit less than the values determined by the averaging method (Table 1) as one would expect when the true copy number change variances and technical outliers are removed from the overestimate provided by averaging.  

These results are consistent with the claim that the DNase I digestion protocol provides a way to obtain even sampling of the genome across all of the detector oligos with only a small gain in the point-to-point technical variance of the assay.  Normality of the distributions is preserved, as well as sufficient sensitivity to detect most of the copy changes that will be detected with the slightly lower level of variance of the non-FFPE exposed DNA of the same biological sample.

Table 1.  Measures of the variance in the log2 ratio in chromosomes and sub-regions of chrmosomes with differing copy number.








