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BACKGROUND

Metabolomics is the study of metabolites where the aim is to
identify and quantify all metabolites in a biological sample [1].
It is a fast-growing field within biomedical research and has
the potential to revolutionize clinical diagnostics. Globa
metabolomics is a powerful tool within this field which can
measure several thousand compounds simultaneously. Oslo
University Hospital has developed and implemented a method
within such global metabolomics for a variety of biological
samples, and it is used in clinical diagnosis as well as
scientific research. However, there are disadvantages to the
current approach, including the quality assurance of data and
test answers, and the inability to quantify globally.

AIM OF STUDY

The objective of this study is to assess carefully selected
isotope-labelled internal standards (ILIS) in order to improve
the quality assurance and enable metabolite quantification.
Another question being emphasized is how the ILIS affects
the endogenous metabolites on a global scale.

Deuterium

Isotope-labelled Internal Standards

e Compounds where several atoms
within a molecule is replaced by
their stable, non-radioactive
isotopes (e.g. deuterium (°H or :
D), 3C or 1N} [2] H

Hydrogen

When labelling a standard with 1.0080
an isotope the mass increases,
making the internal standard

more ideal for analysis using MS
'H

Deuterium
2.0140

It is found naturally in hydrogen
compounds (0,0156 %) and is an
isotope where the nucleus has both a
proton and a neutron [3].

Weight natural hydrogen: 1,008 g/mol
Weight deuterium: 2,014 g/mol

UHPLC-MS

Apparatus consisting of a Dionex
Ulltimate 3000 UHPLC connected
to a Q Exactive Orbitrap ESI- MS
from Thermo Fisher Scientific
Separates compounds in advance
of detection

System settings have been
optimized to provide optimum
separation and detection of the
greatest number of compounds
The mass spectroscopy is the
detector in this system

Figure 1: Hydrogen and
deuterium.
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Figure 2: UHPLC-MS
instrument.

METHOD

Collect blood
from individual

Prepare samples consisting of MeOH and EDTA-plasma
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Transfer 300 pL to Eppendorf
tubes and stor in -80 °C freezer
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analysis on the UHPLC-MS instrument.
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Figure 4: How does Alanine d4 affect
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Figure 3: Sample preparation using both MeOH and ILIS before further
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Preparation of isotope-labelled internal standard:

Four isotope-labelled compounds (Alanine-d4, Tryptophan-d5,
C-18-Acylcarnitine, Uracil-15N2) were diluted with MeOH.
EquiSPLASH (isotope-labelled lipids) was added, resulting in a
final concentration of approximately 5.0 yM.

Sample preparation:

Blood was collected and centrifuged in order to extract the EDTA-
asma. The prepared samples was consisting of 30 pL EDTA-
plasma and ether 90 mL MeOH or ILIS. After centrifugation in
order to precipitate proteins, 80 yL was transferred to vials for
further analysis on UHPLC-MS. The sample preparation is
illustrated in Figure 3.
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Figure 5: Will the ILIS stay stable in biological samples?
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