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Part Il: Microarray Data Analysis



Biological Principle Behind
Microarray Experiments

Transcription Translation
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e (Gene expression experiments measure
the to see which genes
are being expressed in the cell.

 Measuring protein levels directly Is also
possible, but is currently harder.
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From DNA to mRNA



Reverse Transcription

Clone cDNA strands, complementary to the mRNA
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cDNA




Microarray Technology

* Microarray technology takes advantage of
hybridization properties of nucleic acid

complementary molecules (e.g. cDNAS)
attached to a solid surface

the specific nucleic acid transcripts of interest




* A specific scanner Is used to measure the
amount of hybridized target at each probe,
which is reported as an



Microarray Platforms

« Two main classes of platforms:
— High-density oligonucleotide array

— Two-color spotted array



Two-color Spotted Arrays

* Two-color (two-channel) spotted platforms:

— Two colors represent the two samples
(experiment and reference) competitively
hybridized

— Each spot has “red” and “green”
measurements associated with It.



Two-color Spotted Arrays

Hybridize mixed cDNAs
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Two-color Spotted Arrays
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High-density Oligonucleotide Array

¢ %,‘%}\’}ﬁ' ‘akﬁj/;i HE Bt~ 1.28 cm?
e Contain one set of probe-level data per

microarray; some probes for specific finding and
others for nonspecific finding

‘




High-density Oligonucleotide Array
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High-density Oligonucleotide Array

« PM (Perfect Match): The perfect match probe
nas a sequence exactly complimentary to the

particular gene.

« MM (Mismatch): The mismatch probe differs
from the perfect match probe by a single base
substitution at the center base position.

e 2 W, (PM.-MM,)* quantifies the expression level
of a gene (MAS 5.0).



Affymetrix GeneGhips

.dat file: a huge image file
.cel file: cell intensity file
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Microarray Result
the intensities read for
each of the components.

the measures being
used In real research.



Preprocessing

* Preprocessing Is the process to account
for various sources of variation and make
the probe-level data to genomic-level data

preprocessing ,
probe-level data > genomic-level data

o Statistical analyses will be applied to
genomic-level data.



Outline for Part I

1. Introduction of Microarry

2 . Statistical Analyses:
— Distance Measures in DNA Microarray Data Analysis
— Cluster Analysis of Genomic Data
— Analysis of Differential Gene Expression Studies
— Multiple Testing Procedures and Applications to Genomics
— Machine Learing Concepts and Tools for Statistical Genomics

3. Data Visualization

4. Preprocessing

— Preprocessing High-density Oligonucleotide and Two-Color
Spotted Arrays

— Preprocessing SELDI-TOF Mass Spectrometry Protein Data



