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Introduction

Multiplex Ligation-Dependent Probe Amplification (MLPA®) is a PCR-based technique developed by MRC-Holland. Since its
introduction in 2002, it has become a widely-used and effective technique for detecting copy number variations associated with many
common diseases and cancers(1, 2, 3). MLPA is simpler, more senstitive, and less time intensive when compared to other traditional
techniques for detecting CNVs, including PCR amplification, FISH, and Southern blotting.
Various software packages exist for the analysis of MLPA data. Unfortunately, these programs tend to be difficult to use, have limited
reporting capabilities, or require tedious navigation through a spreadsheet-like interface. Furthermore, these programs typically provide
no way of actually processing and normalizing the raw data - necessitating a second software package for that purpose.
GeneMarker software’s integrated MLPA analysis application provides a solution to these problems. GeneMarker software processes and
normalizes raw datafiles, allowing the user to load their raw data, process the data, and proceed directly to MLPA analysis without any
time consuming and error-prone data transfers. GeneMarker is easy to use, thanks to an interactive user-interface with linked navigation
(figure 1). GeneMarker also provides several informative reporting options, which may be saved electronically or printed directly
(figure 4). Finally, Quality Control features new to GeneMarker 2.6.0 automatically detect quality control fragments and alert the user
to potentially compromised runs (figure 3).

Figure 1: GeneMarker’s MLPA analysis screen. The trace comparison (top, middle) shows a direct comparison between the selected
sample and the reference. The resulting peak ratios are plotted in the ratio plot below, and are reported for each sample in the
Report Table to the right. (In this example there is one homozygous duplication, and two homozygous deletions.)
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Procedure

1. Import Raw Data.
2. Navigate to Project > Run.
3. Select the Panel and Size Standard, and Select MLPA as the Analysis type. Or, select the appropriate pre-saved template (figure 2).
4. In the final page of the Run Wizard, choose from the normalization options and if desired, activate automated quality control. Click OK.
5. Review the processed data.
6. Proceed to MLPA analysis (Applications > MLPA analysis).
7. Export or Save the results.

Figure 2: The user may adjust and customize their analysis settings using the three pages of the “Run Wizard”. Settings may be saved as
templates, allowing the user to process their samples by simply selecting the appropriate template and clicking Next > Next > OK.

Figure 3: An example of a normal MLPA run (above) and a sample which has unusually high Q fragments indicative of low DNA
quantity (below). GeneMarker’s new settings automatically detect these fragments and flag any offending peaks.
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Results & Discussion

Figure 4: A typical MLPA report. The report contains a customizable header with project and user information, the trace comparison,
ratio plot, validation box, and relevant excerpt from the Report Table. Reports may be printed directly or saved electronically.
MLPA analysis using GeneMarker is accurate, rapid, and has been independently validated by labs throughout the world4. Compared
to other available programs, GeneMarker is easier to use, has more flexible reporting options, and eliminates the need to use two or
more programs for MLPA analysis - instead, all of the necessary features are combined into a single program.
GeneMarker also comes fully equipped with a panel editor tool. This tool allows the user to easily save, manage, and calibrate panels
as needed. Panels and other important files may be shared over a local network, allowing institutions to centralize important panel
XML files, projects, and other files. GeneMarker is also preloaded with an extensive user management system, and several other tools
with clinical research applications, including Fragile X, MSI, and Aneuploidy analysis. GeneMarker is compatible with all major CE
instruments, kits, and custom chemistries.

Acknowledgements

We would like to thank Resie Vervenne, Gerard Pals and colleagues from the VU Medical Center in Amsterdam for their collaboration
on the development of the GeneMarker’s MLPA analysis.

References

1. Genomic deletions of MSH2 and MLH1 in colorectal cancer families detected by a novel mutation detection approach. JJP Gille, FBL Hogervorst,
G Pals, JTh Wijnen, RJ van Schooten,CJ Dommering, GA Meijer, ME Craanen, PM Nederlof, D de Jong, CJ McElgunn, JP Schoutenand FH Menko.
British Journal of Cancer. 2002. 82(892-897).
2. Large Genomic Deletions and Duplications in the BRCA1 Gene Identified by a Novel Quantitative Method. Frans B.L. Hogervorst et. al. Cancer
Research. 2003. 63(1449-1453).
3. Relative quantification of 40 nucleic acid sequences by multiplex ligation-dependent probe amplification. Jan P. Schouten, Cathal J. McElgunn,
Raymond Waaijer, Danny Zwijnenburg, Filip Diepvens and Gerard Pals. 2002. Nucleic Acids Research. Vol. 30, No. 12 e57.
4. Multiplex Ligation-dependent Probe Amplification (MLPA): an inter-laboratory collaborative validation study. Tom Janssens, Florence Le Calvez,
and Gert Matthijs. www.Eurogentest.org. 2009.

MLPA is a registered trademark of MRC, Holland
GeneMarker is a registered trademark of SoftGenetics LLC
Research use only (RUO)
SoftGenetics LLC 100 Oakwood Ave. Suite 350 State College, PA 16803 USA
Phone: 814/237/9340 Fax 814/237/9343
www.softgenetics.com email: info@softgenetics.com

