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Abstract
Background: The major aneuploidies that are diagnosed prenatally involve the
autosomal chromosomes 13, 18, and 21, as well as sex chromosomes, X and Y.
Because multiplex ligation-dependent probe amplification (MLPA) is rapid and noninvasive, it has replaced traditional culture methods for the screening and diagnosis
of common aneuploidies in some countries.
Objective: To evaluate the sensitivity and specificity of MLPA in a cross-sectional
descriptive study for the detection of chromosomal aneuploidies in comparison to
other methods.
Materials and Methods: Genomic DNA was extracted from the peripheral blood
samples of 10 normal controls and the amniotic fluid of 55 patients. Aneuploidies
screening of chromosomes 13, 18, 21, X and Y were carried out using specific
MLPA probe mixes (P095-A2). For comparison purposes, samples were also tested
by Quantitative Fluorescent-PCR (QF-PCR) and routine chromosomal culture
method.
Results: Using this specific MLPA technique and data-analyzing software
(Genemarker v1.85), one case was diagnosed with 45, X (e.g. Monosomy X or
Turner’s Syndrome), and the remaining 54 cases revealed normal karyotypes.
These results were concordant with routine chromosomal culture and QF-PCR
findings.
Conclusion: The experiment demonstrates that MLPA can provide a rapid and
accurate clinical method for prenatal identification of common chromosomal
aneuploidies with 100% sensitivity and 100% specificity.
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Figure 1. Image of amniotic fluid cells grown in Amniomax media after 15 days (Gibco, USA) ( Magnification 400X).To double
check the results of MLPA obtained from the amniotic cells in the first day, they were grown and the experiment repeated with larger
amount of cells and DNA.
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Figure 2. This is a part of the MLPA analysis report (Genemarker v1.85) of a normal disomic female and monosomic X female’s
DNA, respectively. Normal relative probe signals are between the grey lines (0.7-1.3), and are depicted in green. Aberrant relative
probe signals are depicted in red. The arrows indicate the eight chromosomes X signals, which all show a relative decrease in sample
monosomic as compared to normal.

Discussion
The availability of quick, clear, and
inexpensive genetic screening method for
high-risk pregnancies is the reason for
utilization of MLPA (16, 17). As of yet, two
studies show that pregnant women prefer
rapid aneuploidy recognition to karyotyping (1,
18). A Swedish survey showed that 70% of
women preferred rapid testing to karyotyping.
In the Netherlands, a nationwide prospective
cohort study confirmed the accuracy of MLPA
to detect aneuploidies of chromosomes 21,
13, 18, X and Y (5).
More studies by Gerdes et al, Van Opstal
et al and Kooper et al added to the evidence
for applicability of MLPA for detection of
chromosomal aneuploidies in amniotic fluid
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(11, 14, 18, 19). At the level of public health,
these investigations offer that rapid testing is
the preferred strategy (5, 20-21). Compared to
other methods accessible for rapid aneuploidy
detection (RAD) [i.e. quantitative fluorescence
polymerase chain reaction (QF-PCR) and
fluorescence in situ hybridization (FISH)],
MLPA has the advantage of detecting up to 50
loci in a single assay. Compared to FISH,
MLPA is appropriate for high-output testing
and is less expensive. Compared to QF-PCR,
MLPA can easily be spread out to other
genomic regions of known clinical relevance
and can also be used as a highly effective
method for the detection of sub-telomeric
imbalances (22-27).
The MLPA technology entails ligation of
probes corresponding to a chromosome-
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specific sequence that is unique within the
genome. In contrast to polymorphic loci used
for QF-PCR, these chromosome-specific
sequences represent little or no variation,
which avoids non-informativeness of the
targeted sequences. Therefore, the MLPA
method may be appropriate for combining
speed and targeted testing of specific
chromosomal inter- and/or intragenic regions.
QF-PCR has the same inherent limitations as
MLPA, in that it will not detect structural
chromosome abnormalities; however, in
contrast to QF-PCR, MLPA will not show 69,
XXX triploidy (1, 28).
QF-PCR and MLPA are considered to be
valid alternatives to karyotyping for specific
referral reasons, albeit some clinically
significant
aberrations
will
remain
unrecognized (1). Our study showed the
successful use of MLPA for clinical molecular
diagnosis with rapid and sensitive screening
for chromosomal aneuploidies. Because
processing and data analysis are completely
automated, MLPA should be appropriate for
large
scale
testing
for
chromosome
aneuploidies in clinical diagnostic settings.
The purpose of previous studies was the
substitution of rapid molecular techniques,
such as MLPA, in place of traditional
karyotype. In developing countries, prenatal
diagnosis
procedures
were
not
well
established and frequent studies needed to be
carried out until stakeholders would accept it.
In this study, we attempted to portray the
positive results of these new techniques, in
pursuit of applying them in educational
hospitals.
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