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T
echnological advancements are

rapidly changing the way the hu-

man genome is being analysed for

the presence of structural or numerical

abnormalities associated with health and

disease. Until recently, the major diag-

nostic tools available in a cytogenetics

laboratory were chromosome banding

and fluorescence in situ hybridization. The

diagnostic yield of these approaches in

the general population of patients with

unexplained mental retardation is ap-

proximately 10%.1 Thanks to the human

genome sequencing project and the de-

velopment of microarray-based genome

profiling methods such as array-based

comparative genomic hybridization (array

CGH2), we are now able to screen the

human genome for the presence of

genomic dosage variations at an un-

precedented resolution. These methods

will rapidly find their way in novel

diagnostic applications if validation and

clinical interpretation become straight-

forward. In the September issue of EJHG

Saugier-Veber et al3 described the applica-

tion of a novel method, quantitative

multiplex PCR of short fluorescent frag-

ments (QMPSF), for high-throughput

analysis of targeted genomic alterations in

patients with mental retardation. This

study nicely demonstrates the capacity of

this relatively simple and affordable ap-

proach to detect genomic dosage variation

and its diagnostic potential in mental

retardation.

Although diagnostic genome profiling

by microarrays is rapidly revealing hun-

dreds of novel submicroscopic dosage

variations in mental retardation,4,5 inter-

pretation of genomic microarray results is

not trivial. Dosage variations may consti-

tute false positive findings or represent

genomic polymorphisms without clinical

consequences. Therefore, it is essential in

a diagnostic setting to validate these

findings by an independent technology,

test unaffected parents if available, and/or

a large cohort of ethnically matched

controls. In addition, after establishing

the link of a novel genomic dosage

variation with disease, one would like to

establish the frequency of such a variation

in the diseased population by rapidly

testing a large cohort of patients with a

similar condition. Approaches are needed

for these various downstream analyses

that are semiquantitative, high-through-

put, relatively cheap and easy to imple-

ment, and QMPSF is such an approach.

Saugier-Veber et al3 selected 12 candidate

loci known to be involved in mental

retardation, developed locus-specific pri-

mers and validated the assay by using

positive controls. In the second part of

their study, they screened these loci by

QMPSF in almost 300 patients with un-

explained mental retardation. This re-

sulted in the identification of three

novel genomic rearrangements, which

were validated by locus-specific QMPSF

assays and are likely to be disease causing

as the affected loci were known to be

associated with mental retardation and for

one rearrangement de novo occurrence was

proven.

The QMPSF method was developed in

2000 by Charbonnier et al6 for the detec-

tion of deletions and duplications of

mismatch repair genes in HNPCC, and

has been used to screen for genomic

dosage variations in genes like TP53, CFTR

and APP. It is important to note that the

technology has been used predominantly

by a single research group, and therefore

the ease of implementation is at present

unknown (although the method seems

straightforward). In addition, in most

studies in which QMPSF has been used

a maximum of 12 loci were tested in a

single assay. It is unclear whether this

number can easily be increased without

affecting the sensitivity of the assay. Next

to QMPSF, there are several other semi-

quantitative multiplex PCR assays for the

detection of genomic copy number varia-

tion. These assays include multiplex

amplifiable probe hybridization (MAPH7),

multiplex ligation-dependent probe am-

plification (MLPA8), and real-time qPCR.9

Both MAPH and real-time qPCR are quite

laborious and difficult to implement in

a routine setting, this in contrast to MLPA

which has become the most widely used

method for targeted genomic dosage

measurements. MLPA has the advantage

over QMPSF that it allows the analysis

of up to 40 loci in a single multiplex

reaction, and, because of the required

ligation step, is very specific, allowing

copy number analysis of regions with

high sequence homology. Primer design,

on the other hand, appears less critical for

the QMPSF method and this approach

may be more cost-effective and suitable

for rapid validation experiments of loci

with unique sequences. The performance

of both methods has not been compared,

and therefore it remains speculative

which technology is most suited for

targeted high-throughput genomic copy

number analysis.

In conclusion, the combination of

microarray-based genome-wide copy

number analysis with high-throughput

targeted approaches such as QMPSF will

rapidly result in the identification and

characterization of the majority of geno-

mic loci with dosage variation associated

with mental retardation. Most submicro-

scopic alterations identified by array CGH

until now are unique, identification of

patients with overlapping alterations by

technologies like QMPSF is essential for

clinical interpretation and counselling

European Journal of Human Genetics (2007) 15, 1–2
& 2007 Nature Publishing Group All rights reserved 1018-4813/07 $30.00

www.nature.com/ejhg



purposes. In addition, the genes located

within these recurrent loci will be prime

candidates for mental retardation and

their analysis will improve our insight

into the biological pathways disturbed in

this frequent disorder ’
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