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1. What is MLPA?

MLPA™ stands for ‘Multiplex ligation-dependent probe amplification’, which is a PCR based technique that detects copy number variation in genomic sequences. First, DNA from tumour cells is extracted, quantified and quality assessed. DNA is then denatured, hybridised and ligated to the MLPA™ probe mix. A final PCR based amplification step is then performed, generating fluorescently labelled amplicons that are separated and identified by capillary electrophoresis. For more specific information about the technique please refer to the MRC Holland website; www.mlpa.com. 

2. How is MLPA performed in Liverpool?
The MLPA procedure is performed using the SALSA P027.B1 Uveal Melanoma (UM) Kit (MRC Holland). The P027 UM probemix contains several probes on chromosomes 1p, 3, 6p and 8q (MYC region). In addition, it contains several reference probes on chromosomes 5, 7, 12, 14, 18, 19 and 21, which are not known to be frequently amplified or deleted in UM. All patient samples are run alongside six non-tumour control samples on the ABI 3500 genetic analyser for fragment analysis. DNA sizing and quality allele calls are then performed in Genemapper™. The final data analysis is done using a Matlab adapted version of the Excel spreadsheet designed by the National Genetics Reference Laboratory, (NGRL), Manchester, UK   (www.ngrl.org.uk/Manchester/mlpapubs.html). The MLPA data are considered reliable if at least six control loci probes are normal. The dosage quotient (DQ) is categorized as suggested by the NGRL as: deletion (D), ≤0.65; borderline loss (B), 0.65-0.84; normal=diploid (N), 0.85-1.14; borderline amplification (Q), 1.15-1.35; and amplification (A) ≥1.35. 
3. How was MLPA validated for uveal melanomas?

We validated our MLPA by correlating the MLPA results with clinical and histological risk factors for metastasis and with survival. (See reference below). 

4. What is the significance of chromosome 3 loss, 8q gain, 6p gain and 1p loss?

Chromosome 3 loss correlates with a high disease-specific mortality, indicating that the UM has metastasized to the liver and other parts of the body. Chromosome 8q gain is associated with a worse prognosis if occurring together with chromosome 3 loss. Chromosome 6p gain is associated with a reduced incidence of chromosome 3 loss. When both 6p gain and 3 loss occur together, the survival time is longer than in patients whose tumour shows only chromosome 3 loss. If chromosome 3 loss is present, chromosome 1p loss does not correlate significantly with survival time.

5. What do partial and borderline abnormalities mean?

Partial loss means that only some but not all tested loci on a particular chromosome are abnormal. Borderline abnormality means that the dosage quotient has a value of between 0.65 and 0.84 for loss or between 1.15 and 1.35 for gain. We regard borderline chromosome 3 loss and borderline chromosome 8q gain as abnormal. 

6. How are MLPA results affected by tissue fixation?

Samples taken from paraffin-embedded, formalin-fixed (FFPE) specimens can be analysed by MLPA. However, patient and non-tumour control DNA must be extracted with the same method. For instance, when we test DNA extracted from FFPE UM tissue, we compare this to similarly extracted FFPE samples from normal choroid. 

7. How is prognosis influenced by clinical tumour stage and histological grade?

When the tumour shows chromosome 3 loss, the time to metastatic death shortens with increasing basal tumour diameter and with higher histological grade, as determined by presence of epithelioid cells, closed loops and higher mitotic count. In the absence of chromosome 3 loss, clinical tumour stage and histological grade are insignificant, except that advanced clinical stage and high-grade malignancy may increase suspicion that the MLPA has missed a lethal genetic abnormality.
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