Phospholipid analysis utilising a novel, data independent, mode of acquisition on a QToF instrument in combination with a WO-l-erS
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analyser, which provides simultaneous identification and
quantification. Here we describe the SONAR mode of operation '53;3'50'/
in which a resolving quadrupole mass filter is scanned,

concomitantly with MS/MS data acquisition, thereby enabling

the specificity of MS/MS fragmentation whilst maintaining a e {
powerful, unbiased, data-independent approach for analysis of Figure 1. Schematic of the Xevo G2-XS instrument. Oleate ( H
phospholipids in a complex matrix. )
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Figure 9. DriftScope plot illustrates some of the types of ions observed in SONAR experiments, the

A Function 1 Function 2 Function 1 Function 2 Paimitate \ X axis represents the quadrupole m/z and the y axis the ToF m/z. The horizontal green line repre-
P yd [ R - e sents the location of fragment ion at m/z 184, indicative of the PC lipid class. The diagonal green
Palmitate . e — 0 L 3 SR L . . . . ..
N R line represents the neutral loss of 141 Da, indicative of the PE lipid class.
METHODS CE Figure 3. Examples of phospholipids. Here we discuss mainly phosphatidylcholine | Quadrupole m/z V p P
(PC) however the approach is applicable for lipids analysis in general. _ ) .
Experimental Figure 5. Plots show the effect of using a narrower quadrupole window _ o _
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pregcursor ion I|33rofiles resulting from scanning thegquadrupole vz 200 scans § ’ | 3 DriftScope was used in order to highlight the complexity of the
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transmission window (Figure 2). The two- dimensional data 0 1 2 3 . ° ¢ z g samp!e set ar!d how_ use of a narrow quadrupole wmdc_)w resolves
format produced by this prototype acquisition mode is similar £ | | = the high density of lipids within the complex sample (Figure 7 and
to IMS (HD) MSE data and, as such, can be processed using _ _ o . ° 5 8). Shown in Figure 8 is the XIC for m/z 184 in the high energy
ctandard HDMSE softwaré includi;1 the Scientific Data Figure 2. Schematic of the acquisition method. The experi- ' ¢ > m/z function, a fragment indicative of the PC lipid class, and the heat
Information System (UNIFI) and DriftS?:o o ment consists of a 1 cycle at high collision energy (CE) fol- o § map of retention time vs the quadrupole m/z. Here, it is possible to
y P€. lowed by another at low CE. During each period, the quad- e —> g | differentiate precursor ions that fragment to give the ion at m/z 184
rupole ramps over a pre-determined mass range. Precursor Mass iy £ s h and that have been shown to co-elute.
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LC/MS Conditions Figure 4. Schematic of the scanning quadrupole and alignment of precursor and L , I "
frggment ions. 94 p Jg P Figure 7. SONAR high energy data function with a 5 Da unit quadrupole window over the 20 minute ~ Although preliminary data, Figure 9 highlights the additional
Column: ACQUITY CSH™ Cig, 1.7um, 2.1 x 100 mm RESULTS AND DISCUSSION chromatographic run time. The horizontal axis corresponds to retention time (min) and the vertical axis ~ POssibility of monitoring for neutral losses (as well as common
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Mobile phase A and B: 10mM ammonium formate in ACN/H,0 An extract of phospholipids from rat brain was injected onto a LC — 2. fe triglycerides at around 15 minutes. class, for example.
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m of stepping or remaining open and transmitting all ions it slides sosvmeinm e, | UM e o I el
ime ° ° over the selected mass range during both low and high energy = ‘ e e r s a0 or strmm Tt e ey T 105000 /- 2043 s O T A o - 5. Unbiased data acquisition within a targeted mass range
- 60 40 . scans. Filtering the of the precursor ions by the quadrupole ™= messssmes T %
increases the selectivity of the method (Figure 4). ‘ = w
2.0 57 43 6 : 2
- 100 -
2.1 50 50 1 This set up produces two-dimensional datasets resembling | e 5 SONAR_ has been show_n _t° be a valuable tool n Fhe
0 e = E nested ion mobility (IMS)-MS data which can be viewed using Mo | R s S g ST Lo I s 5 analysis of complex lipid sample sets by providing
: DriftScope or UNIFI. This opens up the possibility of precursor E » N ' e uw TR AR B e s d T w W w ik 5 confidence in fragment ion assignment and thus the
12.1 30 70 1 and fragment alignment with a tolerance much tighter than the 0 ST identification of lipids.
18.0 1 99 6 quadrupole window (analogous to RT and drift time alignment in — — - =
. E E - . -
MS® and HDMS® experiments). Figure 5 shows how reducing the  rigyre 6. Alignment of data in both retention time and quadrupole m/z dimensions (left) and REFERENCES
18.1 60 <L 6 quadrupole _tra‘msmls,smn influences the selectivity of the method  retention time dimension only (right). Employing the additional dimension of quadrupole m/z, =0 Retertion T (Mins) =0
20.0 60 40 1 and results in ‘clean’ spectra. to deconvolve data, aids in unambiguous lipid identification and assignment. 1. http://www.waters.com/webassets/cms/librarydocs/

Figure 8. XIC of m/z 184 in the high energy function showing based line resolved PC lipids that would
otherwise have overlapped resulting in ambiguous MSE spectra. Vertically aligned features correspond to
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