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Lecture 13: Microarrays in R: Start to Finish

• Source of the Data Set

• Understanding the Sample Information

• First Pass Using dChip

• Starting in R

• Just RMA
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Source of the Data Set

In today’s lecture, we’re going to perform a complete
start-to-finish analysis of a microarray data set. We have chosen
to use a leukemia data set that we looked at briefly in an earlier
lecture. The data set consists of U95A microarray experiments on

1. 24 patients with acute lymphocytic leukemia (ALL)

2. 28 patients with acute myeloid leukemia (AML)

3. 20 patients with mixed lineage leukemia (MLL)
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Armstrong, Nat Genet, 2002; 30:41-47
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Results reported in the paper

• MLL is distinct from conventional ALL

• Based on arrays, ∼1200 differentially expressed genes

• MLL shows multilineage gene expression

• Looking at the expressed genes, find some from B cells and
some from myeloid cells

• MLL is arrested at an early stage of hematopoiesis

• Some HOX genes are overexpressed in MLL
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Results reported in the paper

• MLL is distinct from AML as well as from conventional ALL

• Principal components analysis
• Selected genes using one-versus-all comparisons

• Gene expression profiles correctly classify ALL, AML, MLL

• K-nearest-neighbors (KNN) predictor
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Getting the data

Note: The links to supplementary data listed in the original paper
no longer work (as of the morning of 18 October 2005). However,
the data is available at: http:
//www.broad.mit.edu/cgi-bin/cancer/datasets.cgi
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Getting the data

Scroll down (or search for “translocations”) to find the data set.
You’ll need all six collections of CEL files along with the
“scaling factors and fig key.txt” that contains the sample
information.
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Understanding the Sample Information
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Including critical factors
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First Pass Using dChip

Early in the course, we used this data set in dChip. One of the
things we discovered was that the samples were run on two
different iterations of the U95A GeneChip. The ALL and MLL
samples were run on version 1 of the U95A and the AML
samples were run on the U95Av2 chip.

Our first step in dealing with this issue was to install the CEL files
into two different directories. In dChip, we handle this by first
producing a “data file list” that tells dChip which directories to
look into:
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Probe Set Mask File

We also have top produce a “probe set mask” file that tells dChip
which probe sets to ignore (since they changed from one version
of the chip to the next).
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dChip analysis

1. Load the files into dChip using

• The sample information file
• The data file list
• The U95Av2 CDF file
• The probe set mask

2. Normalize to array ALL21 (median brightness)

3. Quantify using the PM-only model
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dChip quality check

• dChip flags several arrays as outliers:

• ALL10, which has the highest overall brightness
• MLL09, which has the lowest overall broightness
• ALL04, ALL16, AML08
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