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from textbooks (see Figure 1) and literature for inborn error

analysis, where the number of samples is usually limited to
small cohorts.
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Non-targeted Screening

Non-targeted Screening enables the detection of all NMR
visible deviations from normality, whether these are known
or unknown deviations. Figure 2 shows the identification
of deviations from normality. All NMR spectra forming the
normal model are combined in a so-called quantile plot, shown
as a color band over the NMR spectrum. For each point in the
spectrum the intensity distribution can be visualized, where
the color red shows the 50% average and blue indicates
that only few samples in the model show such intensities. A
new sample spectrum can be overlaid and investigated if all
resonances fit into the envelope defined by the model. This
testing can be done uni- or multivariate automatically.

The sample spectrum tested in Figure 2 represents a glutaric
aciduria case and in the expansion of the overall NMR spec-
trum shown here, the signals of Glutaric Acid are clearly vis-
ible. The spectral section shown represents only about 15%
of the overall spectrum. Since Glutaric Acid is part of the
reference compound database, it can be identified automati-
cally, however statistics would also reveal the existence of so
far unknown deviations with the same certainty.

As can be seen, NMR has the potential to deliver statistical
parameters and at the same time generate a set of quanti-
tative parameters. The potential for NMR in the analysis of
inborn errors is comprehensively described in the “Handbook
of 'TH-NMR spectroscopy in inborn errors of metabolism”
published by the group of R.A.Wevers in Nijmegen (SPS,
ISBN-10: 3936145024), where around 80 different inborn
errors detected by NMR are described.

This potential can be applied in a push button high through-
put screening mode, once the normal model exists. Normal
models will not be applicable on a worldwide basis, as there
are differences in race, phenotype, nutrition and many more
parameters. Therefore the applicability of a regional model
has to be tested in surrounding regions, and eventually a dif-
ferent model has to be developed.
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