Measuring gene expression
using Microarrays




Overview

e Genes and gene expression
e What happens when a gene is expressed
e Measuring gene expression

e Expression profiling and Institute Science

e Expression profiling and the clinic




What is a gene? A gene can be defined as a unit of heredity that carries
the information to make a functional molecule, usually a protein.
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Why is understanding gene expression important?
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Differential gene expression in disease
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The flow of genetic information: from genes to proteins
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The flow of genetic information: from genes to proteins
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MRNA is an information-carrying intermediate
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How do we measure gene expression?
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Using DNA probes to measure mRNA levels

Q: mRNA from a gene of interest is present in a complex mixture of many thousands of
other mRNASs. How do we measure our interesting sene?
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Using DNA probes to measure mRNA levels

Q: mRNA from a gene of interest is present in a complex mixture of many thousands of
other mRNAs. How do we measure our interesting gene?

A: We use DNA probes

mRNA from gene A. GCCCGTCGACTGCTCCCAGAGTGTGGCTCG
mRNA from gene B. CTTCATCGCGGCCGATTCCTTCTGCGGACC
GGCTAAGGAAGACGCCTGG

mRNA from gene C. TCAGATAGTGGGGATCCCGGGTATAGACCA

mRNA from gene D. AATGAAAAACCTATGCACTTTGTTTAGGTT

The level of our reporter indicates the level
of mRNA from gene B in our sample
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1-8 genes at a time!
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What if we put several probes on a solid
support and label the sample instead?
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Microarrays
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Modern microarrays allow us to make more than a
million measurements from a single sample
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Simple experiment: Comparing normal and diseased cells
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Gene expression profiling at the Sanger Institute

e Different cell types,
e.g. haemastlas
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Gene expression profiling at the Sanger Institute

e Different cell types,
e.g. haemastlas

e Response to drugs e.s.
vaccines, cancer drugs
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Gene expression profiling at the Sanger Institute

e Mouse models TEL-AML1 mice develop

leukaemia
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Gene expression profiling at the Sanger Institute
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Microarray Facility
Sulston Building, G316




