Aneuploidy exercise:

Background: Cancer cells are often aneuploid – they have gained or lost copies of certain chromosomes. Some wild strains of yeast also show this property, sometimes in response to extreme stress, but also as an apparently normal variation.

Scientific Questions: Does aneuploidy lead to widespread changes in gene expression? Is RNA expression correlated directly to DNA copy number? Or are copy number variations suppressed (or exaggerated)?

Data: The data are in a Excel spreadsheet that has a very long name, beginning with “AneuploidStrains . . . .xls” .

A DNA and RNA sequencing experiment was performed on several closely related yeast strains that are aneuploid. Beginning with column D, each column is a comparison of relative gene expression levels between two yeast strains. For example, column D compares strain YJM428 with strain YJM308; there are a total of 6 pairs of comparisons for both DNA (colored blue, columns D – I) and RNA (colored black, columns J – T). Each cell contains a value that is log2 of the ratio of the # of reads for the left-hand strain (e.g. YJM428) divided by the # of reads for the right-hand strain (e.g. YJM308). So, for example, the value in cell 3D of -0.196583 means that the read-number ratio of YJM428 / YJM328 was 0.87 for this particular gene. Each row is a different gene. If all of the copy #s of each gene were identical between the two strains, all of the values would be 0. The DNA data provides only 1 replicate for each gene, whereas the RNA data often contains replicates. For example, columns J and K are replicates as indicated by the “rep 1” and “rep 2” at the end of the name.

As is often the case, there are data that you don’t need (e.g. GWEIGHT and EWEIGHT), so just ignore these.

Yeast gene names follow this convention: Y (for ‘yeast’); a single letter A through P (for the chromosome #; yeast have 16 chromosomes); the letter ‘L’ or ‘R’ for whether the gene is left or right of the centromere; ###, a 3-digit number specifying its ordinal position w/r/t the centromere; and the letter ‘C’ or ‘W’ specifying whether the gene is on the Watson or the Crick strand.

So the gene, YBL002W, would be on yeast chromosome 2, the 2nd gene to the left of the centromere, on the Watson strand.

[bookmark: _GoBack]This is real data with all of its warts; see what you can learn! Start by plotting a single column of data and work from there.
