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Lecture 20: Clustering Microarray Data

• So, why are we here?

• Clustering in dChip

• Measuring distances

• Hierarchical clustering

• When is a cluster valid?

• Clustering with fewer genes

• Simulating something
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So, why are we here?

We want to learn something about clustering microarray data.

It is a well-known fact that clustering was invented by Michael
Eisen, Paul Spellman, Pat Brown, and David Botstein in one
of the most widely cited papers of all time:

Cluster analysis and display of genome-wide expression
patterns. PNAS 1998; 95:14863-14868.
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Digression

1. The ISI lists more than 2900 references to their paper.

2. You can tell they invented clustering, since their paper only
has 16 references, 15 of which are to biologists and 1 to a
computer scientist (Kohonen, for self-organizing maps).
Their erratum, however, does give credit to John Weinstein
in 1997 for coloring data matrices after clustering. So
maybe Weinstein invented it.

3. They are responsible for choosing red-green colormaps,
obviously being blithely unconcerned about the fact that
this is the most common form of color-blindness.

4. The accuracy of well-known facts should always be
questioned.
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Clustering in dChip

Let’s continue with the ALL-MLL example we have been
using for a while. Recall that, when last we visited this data
set, we had:

1. Performed a comparison in dChip that identified 610
differentially expressed genes (604 with dChip2006)

2. Tried to find out if any functional categories of genes were
over-represented on the list of differentially expressed
genes.

Now we’d like to take a different approach to grouping the
genes and see which ones have similar profiles across the
samples.
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Starting to use hierarchical clustering in dChip

On the main “Analysis” menu, select “Hierarchical clustering”.
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Starting to use hierarchical clustering in dChip

In the resulting dialog box, we can choose to cluster both
genes and samples.

Whenever you’re not sure about what to do in dChip, you
can see what “Help” they provide.
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dChip help for hierarchical clustering
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dChip help for hierarchical clustering
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dChip clustering results

Ignoring their advice, we go ahead and cluster samples using
the 610 (604) genes selected from our previous sample
comparison.
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dChip clustering options
Using “Tools” − > “Options”, we get:
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