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Microarray applications

• Gene expression

• SNP (single nucleotide polymorfism) 

• CNV (copy number variations)

• ChIP- chip

• Protein studies

• Exon/Tiling

• Next generation sequencing



• SNP (single nucleotide polymorfisms)
– Everyone has almost identical chromosomes

and genetic content (DNA and genes)
– ”is a DNA sequence variation occurring when

a single nucleotide - A, T, C, or G - in the
genome differs between members of a 
species (or between paired chromosomes in 
an individual)”

– SNP genotyping is used to study diseases
since SNPs are inheritable

Measuring: DNA in order to find
single nucleotide polymorfisms

SNP



• Linkage is a method that allows us to determine 
regions of chromosomes that are likely to contain 
a risk gene, and rule out areas where there is a 
low chance of finding a risk gene. 

• Linkage works by using markers, which are well-
characterized regions of DNA

• Patients needs to be related to each other 

• Association/case- control study: The same as 
linkage but samples are not related. These 
studies requires thousands of patients with a 
certain disease and thousands control samples

SNP studies



Dagbladet: 25. September 2004

“ Forskerne jobbet ut fra hypotesen om at Nan-
Therese lider av kuldeindusert svettesyndrom
(KISS). I fjor fant Bomans forskerteam genfeilen
som er årsaken til KISS, i samarbeid med israelske
og amerikanske kolleger.
KISS er uhyre sjeldent. Bomans gruppe har funnet
genfeil bare hos en håndfull pasienter: To søstre fra
Israel, tre fra Norge, en fra Canada, en fra Australia og
nå Nan-Therese.
Årsaken til genfeilen er en mutasjon som Nan-Therese 
har arvet fra begge foreldrene. De hadde en risiko for at 
ett av fire barn skulle få tilstanden.”



– Detects insertions and/or 
deletions in the genome

– Copy number changes at a 
level of 5-10 kilobases of DNA 
sequence can be detected

aCGH/CNV
Measuring: DNA in order to find
deltions, insertions or copy
number changes



• Immunoprecipitation of DNA-binding proteins and their target DNA sequences

• Gives a profile of DNA- binding protein and promoter occupancy across the
entire genome

Applications:

• Transciptional regulation

• Epigenomic events (methylation)

• Gives a better understaning of processes such as cell profilferation, cell fate 
determination, oncogenesis, inflammation, apoptosis and gene silencing

Chip-chip
Measuring: DNA fragments that
has been bound to a specific
protein



Chip-chip



– Analysis of thousands of proteins at the
same time

– Identify many protein interactions such as:
• Protein- Protein

• Protein- DNA
• Protein- RNA
• Protein- Phospholipid

• Protein- Small molecule

Protein arrays



• Offers a more complete and accurate
picture of overall gene expression than the
traditional 3`based expression arrays. 

• Exon arrays interrogates the entire lenght
of a gene not just the 3`end. 

• Multiple probes per exon allows you to 
distinguish between different isoforms of a 
gene

Exon/tiling arrays



• Massive parallel sequencing platforms:
– Solexa
– 454

– SOLID

• Applications:
– DNA sequencing

– SNP
– Gene expression
– Identification of small RNA

– ChIP- seq
– CNV
– Methylation

Massive parallel sequencing



Genome Analyzer from Illumina


