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MLPA Applications in Genetic Testing
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Multiplex ligation dependent probe amplification (MLPA) is a PCR—based method to detect gene
dosage. Since its introduction, MLPA has been used to test a large number of genes for major deletions
or duplications. Genetic testing, as a diagnostic tool for genetic disease, has been used primarily to identify
point mutations, including base substitutions and small insertions/deletions, using PCR and sequence
analysis. However, it is difficult to identify large deletions or duplications using routine PCR— gel based
assays, especially in heterozygotes. The MLPA is a more feasible method for identification of gene dosage
than another routine PCR—based methods, and better able to detect deleterious deletions or duplications.
In addition to detection of gene dosage, MLPA can be applied to identify methylation patterns of target
genes, aneuploidy during prenatal diagnoses, and large deletions or duplications that may be associated
with various cancers. The MLPA method offers numerous advantages, as it requires only a small amount
of template DNA, is applicable to a wide variety of applications, and is high—throughput. On the other hand,
this method suffers from disadvantages including the possibility of false positive results affected by
template DNA quality, difficulties identifying SNPs located in probe sequences, and analytical com-
plications in quantitative aspects.
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morphism (RFLP), artificial refractory mismatch sys-
tems (ARMS), allele specific oligonuleotide (ASO),
olig—ligase assay (OLA), single base primer extension
reaction (SNapShot) 2] A¥E= (screening) ¥ single
strand conformation polymorphism (SSCP), denatura-
tion/temperature gradient gel electrophoresis (DGGE/
TGGE), denaturatiopn high pressure liquid chroma-
tography (dHPLC) 9] scanning WHHE0] AF&-5 o] 9t}
o] & W& - ©F 100—500 bp L9 & 719 55
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of Beckmann; Megabase of Amersham %) Z %3] =17] 4
ZEsta, A7) H AR FE R AR s RE glst
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Fig. 1. Principle of MLPA. A) The probe consists of three components, PCR primer is used for amplification of
ligated products. Stuffer for size variation of each probe and hybridization for binding site to target DNA
sequence. B) Procedures of MLPA. C) Analytical principle of MLPA. The ratio of target peak is determined to
compare with control peak and target peak (indicated in the box) height. D) Example report form of softwares.

(http://www.mlpa.com, GeneMarker®)
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Fig. 2. The analysis example of MS—MLPA with Prader—Willi (PWS)
and Angelmann syndrome (AS). MS—MLPA requires two running sets.
One set is not treated by Hhal for detection of gene dosage and the other
treated by Hhal for detection of methylation status. The peaks of
MS—MLPA are composed of three parts of indicators. Peak | indicates
dosage control with no Hhdl digestion site. Peak Il indicates methylation
status with Hhal digestion site. Normal methylation status reveals half
undigested peak. Peak Ill indicates Hhal digestion control, which always
reveals complete digestion. A) Normal, B) PWS with maternal UPD, C)
PWS with paternal micro—deletion, D) AS with paternal UPD, and E) AS
with maternal micro—deletion.
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