RAPID COMMUNICATIONS IN MASS SPECTROMETRY
Rapid Commun. Mass Spectrom. 2002; 16: 1254-1255
Published online in Wiley InterScience (www.interscience.wiley.com). DOI: 10.1002/rcm.705

REI\I
Letter to the Editor

To the Editor-in-Chief
Sir,

Simple two-point calibration of
hybrid quadrupole time-of-flight
instruments using a synthetic
lipid standard

Introduced a few years ago, hybrid
quadrupole time-of-flight (TOF) mass
spectrometers have already made sig-
nificant impact in the field of struc-
tural characterization of biomolecules
by acquiring tandem mass spectra
with high speed, resolution, mass

accuracy and sensitivity provided by
parallel detection of all fragment ions
(reviewed in Ref. 1). The high mass
accuracy of quadrupole TOF instru-
ments can be achieved by using a
simple two-point calibration of the
TOF analyzer. It is sufficient to select
the masses of two reference peaks that
have my/z values which either flank the
desired range of measured masses, or
are separated from each other by a few
hundred Thomson (Th). Although
saturation of the MCP detector should
be avoided, reference peaks should be
abundant and preferably should have
similar intensities so that their shapes
and the positions of centroided peaks
are not affected by ion statistics.
Standard mixtures recommended by
manufacturers of quadrupole time-of-
flight mass spectrometers for two-
point calibration of TOF analyzers in
positive ion mode typically use a heavy
metal cation (like Cs*) as the first
reference peak and a cation of a proto-
nated peptide with MW > 800 Da as
the second reference peak. Such mix-
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tures are well suited for conventional
electrospray ionization with a typical
infusion flow rateat 1-10 pL/minand a
spraying voltage of several kilovolts.
Under these conditions, peptides that
do not contain basic amino acid resi-
dues are mostly detected as abundant
singly charged ions. However, if the
instrument is fitted with a nanoelec-
trospray ion source,” peptides contain-
ing more than 4-5 amino acid residues
are generally detected as doubly and/
or triply charged species regardless of
their amino acid composition, with the
singly charged ion represented by only
a minor peak. In such cases, the m/z
value of the doubly charged ion is too
close to that of the first reference peak to
achieve a calibration valid in the entire
my/z region of interest. Furthermore, the
low m/z region of the spectrum is
densely populated with intense back-
ground ions, which can affect the
shapes of reference peaks (Fig. 1(A)).
Calibrating the instrument in tandem
mass spectrometry (MS/MS) mode
using masses of peptide fragments
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Figure 1. (A) TOF mass spectrum of a conventional calibration mixture (20 pmol/uL Csl, 2 pmol/uL peptide
ALILTLVS, Bachem cat # H-9985 in 50% methanol and 0.1% acetic acid) acquired using a QSTAR Pulsar i mass
spectrometer (MDS Sciex, Canada) fitted with a nanoelectrospray ion source. (B) MS/MS spectrum of DGPC.
Reference peaks: a fragment ion of the head group (CsO4H5NP, m/z calc. 184.0733) and the intact molecular ion
(Cs60gH113NP, m/z calc. 958.8198) are labeled.
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might also be rather inconvenient, as in
the range of m/z 150-300 many frag-
ments with overlapping masses are
typically formed.> At the same time
using peaks of immonium ions should
be avoided because low RF settings of
the RF-only quadrupole Q2 (the colli-
sion cell) perturb focusing of the ion
beam. It is also difficult to optimize the
collision energy in such a way that low
and high m/z reference peaks are both
abundant and, at the same time, their
intensities are balanced. These prob-
lems do not seriously affect peptide
sequencing, although they may affect
precision of the instrument calibration.

We have found it particularly con-
venient to use a synthetic lipid phos-
phatidylcholine (PC) standard for ca-
librating TOF analyzers. Regardless of
the employed electrospray ion source
(conventional or nanospray), PCs are
always detected as singly charged
species. PCs are easy to fragment
and the characteristic fragment of the
head group that contains a tertiary
amino group is obtained in high yield
(see Fig. 1(B)). Fragmentation mech-
anisms for phospholipids have been
reviewed.* For calibration we typi-
cally use a 250 fmol/ pL solution of 1,2-
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Figure 1. Continued.

dilignoceroyl-sn-glycero-3-phospho-
choline (DGPC) (Avanti Polar Lipids,
cat #850373) in methanol/chloroform
(221 v/v), containing 5mM ammo-
nium acetate. The solution is stable
for months at —20°C. To avoid possi-
ble overlap of the low m/z reference
peak with background peaks we cali-
brate the instrument in MS/MS mode.
The first analytical quadrupole (Q1) is
operated under low-resolution set-
tings that enable unperturbed trans-
mission of the entire isotopic cluster of
the precursor. Peaks corresponding to
the intact precursor and the head
group fragment are used as the high
m/z and low my/z references, respec-
tively (Fig. 1(B)). Application of med-
ium collision energy (38 eV) allows us
to balance the intensities of the two
peaks.

The same standard solution can also
be applied to calibrate the instrument
in negative ion mode. DGPC is de-
tected as a singly charged adduct with
an acetate anion (CsgH;15010NP, m/z
calc. 1016.8264). Upon collisional frag-
mentation of the adduct abundant
peaks of demethylated DGPC
(Cs5H109OsNP, my/z calc. 942.7896)
and of the acyl anion of lignoceric

acid (Cp4Hy70,, m/z calc. 367.3581) are
yielded and can be further used as
references as described above.

Acknowledgements

We are grateful to other members of AS
group in MPI CBG (Dresden) for testing
the protocol and to Dr. Igor Chernush-
evich (MDS Sciex) for valuable advice.

Kim Ekroos, Andrej Shevchenko*

Max Planck Institute of Molecular Cell
Biology and Genetics,
Pfotenhauerstrasse 108, 01307 Dresden,
Germany

*Correspondence to: A. Shevchenko, Max
Planck Institute of Molecular Cell Biology and
Genetics,  Pfotenhauerstrasse 108, 01307
Dresden, Germany

E-mail: shevchenko@mpi-cbg.de

REFERENCES

1. Chernushevich I, Loboda A, Thomson
B. J. Mass Spectrom. 2001; 36: 849.

2. Wilm M, Mann M. Anal. Chem. 1996;
66: 1.

3. Steen H, Kuster B, Fernandez M,
Pandey A, Mann M. Anal. Chem.
2001; 73: 1440.

4. Cheng C, Gross ML. Mass Spectrom.
Rewv. 2000; 19: 398.

Received 18 March 2002
Revised 21 April 2002
Accepted 23 April 2002

Rapid Commun. Mass Spectrom. 2002; 16: 1254-1255



	mk1

