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Scheme S1. 2D FTICR MS pulse sequence.

Excitation Encoding Detection

Pulse Pulse Pulse

(P1) (P2=P4) (P3)
TN [/EIRNNRRNRANNY T

M B U\ UVVV"V"“—
ECD or IRMPD
Evolution interval Fragmentation period Detection
(t1) (Tm) (t2)

The excitation and encoding pulses P1 and P2 are identical and have an overall duration of 723 ps each
with 0.5 ps per frequency step. The P1 pulse amplitude was tuned to decrease the fragment intensity to
about half of the maximum. The detection pulse P3 used the default settings for ion excitation in

Apex/SolariX Control (100 Vpe amplitude and 20 ps per frequency step).
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Figure S1. Full 2D spectrum at different NUS ratios. a) Classical acquisition (not-NUS, ie NUS
1), b) NUS 1/2, ¢c) NUS 1/4, d) NUS 1/8, e) NUS 1/16, f) NUS 1/32.
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Figure S2. Fragment spectrum of the monoisotopic peak, normalized on the c¢s fragment, for
different NUS ratios. a) Classical acquisition (not-NUS, ie NUS 1), b) NUS 1/2, c) NUS 1/4, d)
NUS 1/8, ) NUS 1/16, f) NUS 1/32.
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FWHM of the precursor peak as a function of the inverse of the NUS ratio.
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Figure S4. 2D FTICR spectra of sesame oil cationized by bLi* and fragmented by IRMPD.
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Figure S5a. Classical MS/MS FTICR spectra of sesame oil cationized by SLi* and fragmented by

IRMPD: upper panel full MS spectrum, right lower panel zoom on the precursor, left lower panel,

zoom on fragments corresponding to the loss of a neutral fatty acid a) unselected precursors

(quadrupole selection £10 m/z).
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Figure S5b. Classical MS/MS FTICR spectra of sesame oil cationized by 6Li* and fragmented by
IRMPD: upper panel full MS spectrum, right lower panel zoom on the precursor, left lower panel,
zoom on fragments corresponding to the loss of a neutral fatty acid b) precursor m/z 890.8

(quadrupole selection £0.5 m/z).
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Figure S5c. Classical MS/MS FTICR spectra of sesame oil cationized by SLi* and fragmented by

IRMPD: upper panel full MS spectrum, right lower panel zoom on the precursor, left lower panel,

zoom on fragments corresponding to the loss of a neutral fatty acid c) precursor m/z 888.8

(quadrupole selection £0.5 m/z).
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Figure S5d. Classical MS/MS FTICR spectra of sesame oil cationized by 6Li* and fragmented by
IRMPD: upper panel full MS spectrum, right lower panel zoom on the precursor, left lower panel,
zoom on fragments corresponding to the loss of a neutral fatty acid d) precursor m/z 886.8

(quadrupole selection £0.5 m/z).
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Figure S5e. Classical MS/MS FTICR spectra of sesame oil cationized by SLi* and fragmented by
IRMPD: upper panel full MS spectrum, right lower panel zoom on the precursor, left lower panel,
room on fragments corresponding to the loss of a neutral fatty acid b) precursor m/z 884.7

(quadrupole selection £0.5 m/z).
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