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The two-Dimensional Approach

Schema of the ICR cell1,2, 2DMS sequence pulse3; in red IRMPD laser (CO2, continuous
wave, 25W), in blue ECD electrons, P excitation pulse.

InfraRed Multiphoton Dissociation is a slow heating
method where the molecule absorbs photons until it
breaks.4,5 The IR radiation is resonant with vibrational
mode of the phosphate group. Phosphorylated peptides
fragments at a broader range of photon energy, and in
IRMPD (10.6 µm) at a lower threshold than their
unphosphorylated counterpart.6,7,8

2DMS fragments simultaneously all precursors, by
computing the modulation of intensities, each fragment
is assigned to a precursor, and it is possible to extract for
each precursor, its fragment line.

2DMS enables the data independent
analysis of a mixture of phosphopeptides
without quadrupole isolation or prior
separation. A different sequence pulse in
the ICR cell allows the modulation in
space of the precursors depending of
their m/z. Spatially resolved in-cell
fragmentation transforms the modulation
of space in modulation of intensities of
fragments and precursors, at the same
frequency but out of phase, allowing
identification of which fragment is from
which precursor.

Phosphopeptide Ph06 A. Modulation of intensities of precursor and
phosphate loss fragment. B. Extracted 2DMS fragment line.
‘: water, p: fragment with phosphate, green (bold): b/y fragment
with phosphate, red: b/y fragment without a phosphate group.
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IRMPD 2DMS Spectrum of a mixture of 10 phosphopeptides.
The sample was sprayed by direct infusion with a pulled glass
capillary into a 12 T FT-ICR Solarix. 8192 scans of 1MW (16-
bit) data points were acquired over a mass range of m/z 328-
3000 on the vertical axis, and m/z 148-3000 on the horizontal
axis. In purple: 2+ species, pink: 3+ species.

Extracted diagonals lines of 2DMS. Auto-correlation line showing all
detected precursors (similar to a 1D MS spectrum). Extracted 2+ and
3+ Phosphate Neutral (H3PO4) loss line showing all phosphopeptides.

IRMPD 2DMS allows the simultaneous fragmentation of
precursors in a complex mixture, the quick identification of
phosphopeptides and the localisation of phosphorylation sites.

Zoom of [Ph01+2H]2+. The resolution is around 140 000x1400 at 420 m/z.

Fragmentation of Precursors

IRMPD 2DMS Spectrum Extracted diagonal lines

2DMS Resolution

Fragmentation of phosphopeptide by IRMPD produces a
phosphate loss fragment. With 2DMS, it is possible to extract
diagonal lines and therefore neutral loss lines. It allows the
quick identification of all phosphopeptides in the mixture.

Characterisation of Phosphopeptides
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