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1. What are microsatellites and alleles? 
Microsatellites consist of DNA sequences, each 1 – 6 nucleotides long, which are repeated many times. The number of repeats is highly variable, making it possible to use microsatellites as markers in genetic tests. Microsatellites are generally found in the non-coding regions of the genome. Individuals typically have two alleles for all microsatellites, one inherited from each parent. 

2. What is loss of heterozygosity (LOH)?
Microsatellite alleles normally differ slightly (i.e., they are heterozygous). If one of a pair of alleles is mutated or deleted or if there is loss of part or all of a chromosome, then loss of heterozygosity (LOH) occurs. Such LOH of microsatellite alleles on chromosome 3 in uveal melanoma cells indicates an increased risk of metastatic disease. This risk is estimated by multivariate analysis of genetic abnormality, clinical stage and histological grade.
3. What is microsatellite analysis (MSA)?
In microsatellite analysis, the allele containing the microsatellite is first amplified. This is done with the polymerase chain reaction (PCR) using forward and reverse primers that flank the microsatellite. The size of the amplified DNA segment is determined by the number of repeat sequences present in the microsatellite on that allele. The amplified DNA is quantified by capillary electrophoresis, using a fluorescently-tagged primer. The allele peak area in tumour DNA is compared with normal DNA obtained from white blood cells of the same patient. This comparison determines the allele ratio and hence the presence or absence of loss of heterozygosity (LOH) in the tumour DNA. For MSA, we must have a tumour sample and a blood sample. 
4. How is MSA performed in Liverpool?
Primer pairs flanking eight microsatellites on chromosome 3 (four on 3p and four on 3q) have been optimised for use in two separate multiplex PCR reactions. These reactions each use 5ng DNA samples, extracted from tumour and whole blood. The PCR products are then analysed using the ABI 3500 genetic analyser. DNA sizing is performed with Genemapper™, with appropriate quality controls. The data are analysed using an excel spreadsheet according to the equations below; alleles 1 and 2 referring to corresponding alleles inherited from the two parents:
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The values for the allelic ratio are classified as follows:
AR = 1 - 1.3 

No Loss of Heterozygosity (NLOH)   (Normal)
AR = 1.4 – 2.5

Allelic Imbalance (AI)   (‘Borderline’)
AR > 2.5


Loss of Heterozygosity (LOH) (‘Abnormal’)
NI = Non-informative 
Only one allele peak is seen in the blood reference sample
5. When is MSA performed in Liverpool?
We perform MSA when the tumour sample has insufficient DNA for analysis by Multiplex Ligation-Dependent Probe Amplification (MLPA). MLPA requires at least 100ng DNA at a concentration of 40ng/µl. 
6. What criteria are used to determine monosomy of chromosome 3?
For the tumour to be classified as monosomy 3, at least two microsatellites on chromosome arm 3p and two microsatellites on 3q must show clear LOH. 
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