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Lecture 2: Structure of Microarrays

• Obtaining Extra R Packages

• Graphics in R

• The Structure of Glass Microarrays

• The Structure of Affymetrix Microarrays
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Obtaining extra R packages

The R GUI makes it easy to get additional packages via the
internet. From the “Packages” menu, you simply select either
“Install package(s) from CRAN...” or “Install package(s) from
Bioconductor”. Both menu items present you with a dialog box
containing a list of the available packages. You then select one or
more (by holding the control key while clicking with the mouse)
and press the “OK” button. R then downloads the package,
installs it, and updates the help files. It finishes by asking if you
want to delete the downloaded files; unless you want to save
them to install them on another computer without an internet
connection, the usual answer is “yes”. We’ll come back to this
point later when we start working with Bioconductor.
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Graphics in R

R includes a fairly extensive suite of graphics tools. There are
typically three steps to producing useful graphics.

• Creating the basic plot

• Enhancing the plot with labels, legends, colors, etc.

• Exporting the plot from R for use elsewhere
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Basic plot

> x <- (0:100)/10 # from 0 to 10, increment of 0.1
> plot(x, xˆ3-13 * xˆ2+39 * x)
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Plotting curves instead of points

> plot(x, xˆ3-13 * xˆ2+39 * x, type=’l’)
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Labeling axes

> plot(x, xˆ3-13 * xˆ2+39 * x, type=’l’,
+ xlab=’Time’, ylab=’Intensity’)
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Repeating yourself ...

If you change your mind about how you want things like curves or
axes displayed, you often have to regenerate the plot from
scratch. There are very few things that can be changed after the
fact.

You can, however, add points, arrows, text, and lines to existing
plots.

> points(2, 34, col=’red’, pch=16, cex=2)
> arrows(4, 50, 2.2, 34.5)
> text(4.15, 50, ’local max’, adj=0,
+ col=’blue’, cex=1.5)
> lines(x, 30-50 * sin(x/2), col=’blue’)
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Annotated plot
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> plot(x, xˆ3-13 * xˆ2+39 * x, type=’l’)
> lines(x, 30-50 * sin(x/2), col=’blue’)
> legend(0, 80, c(’poly’, ’sine’),
+ col=c(’black’, ’blue’), lwd=2)
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Saving plots to use elsewhere

In the R GUI, first activate the window containing a plot that you
want to save. On the “File” menu, choose “Save As ->”, which
gives you several choices of file format. The two most useful
formats are probably

• PNG; useful for including figures in PowerPoint or Word

• Postscript; often useful for submitting manuscripts.
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Graphics parameters

R includes a large number of additional parameters that can be
used to control the layout of a graphics window. For a complete
list, read the help pages on par and windows . The figures
included here so far have been produced using the default
settings. Remaining figures will be produced after running the
commands

> windows(width=8, height=5, pointsize=14)
> par(mai=c(1, 1, 0.1, 0.1), lwd=3)

which will change the default window size, the size of characters
used in the window, and the margin areas around the plot.
Rerunning the last set of plot commands will then produce the
following figure:
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Same figure with new defaults
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Additional graphics commands

R includes commands to generate a large number of different
kinds of plots, including histograms (hist ), box-and-whisker
plots (boxplot ), bar charts (barplot ) ,dot plots (dotplot ),
strip charts (stripchart ), and pie charts (pie ). Dalgaard’s
book gives an overview of many of these graphics commands in
Chapter 3.

R also includes a number of commands to visualize matrices. On
the next slide, we use the data command to load a sample data
matrix that comes with R. We then produce an image of the
matrix, treating the rows and columns as x-y coordinates and the
matrix entries as intensities or heights.
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Volcano

> data(volcano)
> image(volcano)
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Volcano

> filled.contour(volcano, color=terrain.colors)
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The Structure of Glass Microarrays

Recall: Glass microarrays are composed of spots of cDNA or
long oligos, arranged in a regular geometric pattern. Each spot
contains cDNA with a known sequence, pre-designed as a probe
for a specific target gene. A typical array contains thousands (up
to 50K) of spots. Two samples are fluorescently labeled and
cohybridized to the array. After hybridization, the array is scanned
and two images are produced, containing the raw data.
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