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Lecture 3: Linking Numbers to Biology

e S0, why are we here?
e Why do we care?
e Affymetrix source for annotations

e List of Affymetrix annotations

e Updating the annotations in dChi
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So, why are we here?

We want to learn about Gene Annotations.

Microarrays are designed, which means that someone first
chooses a set of genes of interest, selects probe sequences to
target those genes, and then places those sequences on a
microarray. In order to interpret (and possibly to analyze) the data
produced from a microarray experiment, you need to refer to the
accompanying annotations, which describe both the probes and
the targeted genes.
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Things Change

One might naively think that gene annotations are static;
meaning that they are produced when the microarray is designed
and never change again. Let me disabuse you of that notion
Immediately. It is true that the biological sequences of the probes
that were placed on the array do not change. However, our
knowledge of the human genome continues to evolve, and thus
our opinion about exactly what genes are targeted by those
sequences must be continually updated.

For Affymetrix microarrays, the company maintains a web site
that always contains their latest opinion on the nature and identity
of the targeted genes.
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Why Do We Care?

Recall from the last lecture that we compared microarray data
from samples of acute lymphocytic leukemia (ALL) patients and
mixed-lineage leukemia (MLL) patients. Using the criteria that the
lower bound of fold change (LBFC) should be at least 1.2-fold and
the mean difference in expression should be greater than 100, we
found a list of 610 probe sets that were differentially expressed.

It is considered bad form to just hand the biologists a list of 610
genes and wish them good luck as they go on their way. They
typically want to know: do these genes reflect particular
biological functions that are different betwen the two groups of
samples, or do they identify specific biological pathways or
networks that are perturbed?
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List of Differentially Expressed Genes

-
B4 Microsoft Excel - affyShortCourse compare result.xls E]@

2| probe set baseline mean baseline |experiment mean experiment fold change lower bcupper bo ~

37680_at A kinase (PRKA) anchor protein (gravin) 12 2973.7 148.29 -12.93
14/1325_at |MAD, mothers against decapentaplegic homolog 1 7759.92 595.18 -8.89
15 37280_at MAD, mothers against decapentaplegic homolog 1 9124 17 702.89 -9.29
1637908 _at | guanine nucleotide hinding protein 11 2160.91 226.99 -4.92
734194 _at Homo sapiens mRNA; cDNA DKFZp564B076 (fron 962.11 107 .48 -3.95
753 _at nidogen 2 (osteonidogen) 2558.48 304.16 -3.58
191992 at fragile histidine triad gene 1742.98 209.02 -5.92
1488_at protein tyrosine phosphatase, receptor type, K 4128.67 572.2 -3.91
21/1077_at  recombination activating gene 1 6927.92 1021.43 -4.09
22/33910_at Homo sapiens mRNA; cDNA DKFZp564P116 (fron 460.85 72.66 -1.59
23/ 34800_at leucine-rich repeats and immunoglobulin-like domail 525548 899.41 -3.74
24 36614 _at transcription factor-like 5 (basic helix-loop-helix) 7264.11 1248.25 -3.9
25 41266_at integrin, alpha 6 7923.59 1445.79 -3.84
5 37343 _at  inositol 1,4,5-triphosphate receptor, type 3 5231.99 966.99 -3.98
27/31892_at protein tyrosine phosphatase, receptor type, M 801.09 150.51 -1.64
5 35669 _at KIAADB33 protein 1738.34 343.94 -3.3
22/38578_at tumor necrosis factor receptor superfamily, membe 4038.17 847.39 -3.23
30|/37780_at piccolo (presynaptic cytomatrix protein) 28564 601.56 -2.46
31 |40570_at forkhead box O1A (rhabdomyosarcoma) 10218.69 2227.99 -3.16
32/39878_at protocadherin 9 12518.61 2816.54 -2.89
33 307 _at arachidonate 5-lipoxygenase 6743.7 1521.71 -3.26
34/38408_at transmembrane 4 superfamily member 2 6543.7 1489.02 -3.04

I4| 4 [» [ ¥} affyShortCourse compare result /
Ready [N
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Affymetrix Web Site

http://www.affymetrix.com
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