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The emergence of microarray technology has had a profound effect on biomedi-

cal research as well as other scientific fields. The ability to measure in living cells

the genome-wide molecular response to changing conditions has stimulated the

development of functional genomics – the study of which biological functions are

associated with genes and other entities in the genome. A key example is cancer

research, where gene expression arrays are routinely used in genome-wide studies

to detect associations between genes and phenotypes such as tumor aggressivity,

treatment response, and patient survival. For example, microarray analysis of gene

expression patterns in diffuse large B-cell lymphoma (DLBCL), an aggressive

form of blood cancer, has led to the discovery of two distinct subpopulations of

patients with dramatically different mortality rates (Alizadeh et al., 2000). A range

of similar studies has been performed, leading to the identification of disease sub-

types and detection of candidate genes suspected of being associated with disease

development, prognosis and patient fate. Indirectly such studies have had a huge

impact on other research activities in cancer (and biology) as well, leading to key

hypotheses and thus setting the research agenda for the whole field.

19.1.2 Gene expression arrays
A major application of microarrays is to measure gene expression. The human

genome contains approximately 23,000 protein-coding genes, in addition to a

large number of non-protein-coding genes. Whenever a gene is expressed in the

cell, an exact template of the gene (although with a slightly different chemical

composition) is first produced, in a process called transcription. For protein-cod-

ing genes the template is called messenger RNA (mRNA), and for non-protein-

coding genes it is referred to as a noncoding RNA (ncRNA) of which there are

many subtypes, such as microRNAs (miRNAs) or long interspersed noncoding

RNAs (lincRNAs). The microarray measurement process is practically identical

for noncoding and protein-coding RNAs. As of today, the majority of gene expres-

sion studies focus on the expression of protein-coding genes.

Table 19.1 Some common variants of DNA microarrays.

Array type Targets Use

aCGH DNA Detect/quantify regional gains and losses of DNA

SNP DNA Detect/quantify allele-specific gains and losses of DNA

Expression mRNA Quantify gene expression

Exon mRNA Quantify splice variants (isoforms) of a gene

ChIP-chip Protein Identify protein binding sites in genomic DNA
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