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Isotopic correction of the MS® scan

Type 2 isotope corrections correct for the contribution of a lipid species containing two *C
isotopes from the monoisotopic peak of a second species that has one greater point of
saturation (1). In MS? and MS?, the isotopically labeled “contaminant” species will produce
fragments containing zero, one, or both 13C atoms, M, M+1, and M+2, respectively. The
monoisotopic “target” analyte will produce only monoisotopic fragments that will overlap with
either the M or M+2 fragment. Calculating and matching the fragment distribution M+1 allows
for prediction of the intensity and correction for the contaminating fragment. The relative
intensities of M, M+1 and M+2 can be calculated as the product of two binomial coefficients.

(eq. 1)

i N—-iy_ (N—=D)! _
(x) X (K — x) - x!(i—x)! X (K=x)!(N—i—K—x)! - PM+x (eq' 1)

For a precursor ion of N carbon atoms containing i labeled **C atoms and producing product
ions with K carbon atoms, the number combinations (Py.x) that result in the incorporation of x
13C atoms into the fragment (where x = 0, 1, 2 ... i) can be calculated for each value of x. The
result in the case where there are two **C atoms present in the molecule produces three values,

Pum, Pu+1, Pu+2. Normalization to Py.; provides relative ratios for these species.

The above model does not account for the isotopic contributions of ?H or **0 in FA and dLPC
fragments which are smaller, and more static than the effect of changing carbon number for a
PC species. While the same theoretical approach can be used to account for these
contributions, an empirical approach is effective as well. Using a set of four standards (PC
16:0/16:0, PC 14:0_18:0, PC 18:2/18:2, and PC 16:0_20:4) empirical deviations from the model
were determined for FA and dLPC fragments. The mean of these deviations was used to
determine additive constant values to be included with the output for the normalized Py, Pp1,

Pu:2 values (Table 1).

Modeling the relative intensities to experimental data, it is possible to determine the portion of
the experimental signal that belongs to M+2 contaminating species. The M+2 contribution of
PC 16:0_18:1(blue) to PC 16:0_18:0 (red) is demonstrated in Figure 1. The intensity of the
signal at m/z 283 is an admixture of FA 18:0 and **C,-labeled FA 18:1, with the former
representing only about 20% of the signal. This is can be confirmed by looking at the additional

intensity at m/z 255, where FA 16:0 is a common fragment for both species. In this example the
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M+2 contribution is substantial because the concentration of the PC 34:1 species is 100-fold
greater than that of the PC 34:0 species as measured by the precursor ion scan method (190
vs. 1.9 nmol/mL). This contamination arises in a handful of other few cases as well (PC 36:1,

PC 38:3, and PC 38:2) however most cases this isotopic contribution is negligible.
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Table 1. Relative signal intensities for modeled PC 34:1 fragments.

Product ion m/z m/z Model Signal Correction Corrected Signal
Intensity (%) Constants (%) Intensity (%)

FA (18:1) M 281.3 61 26 87
M+1 282.3 100 0 100
M+2 283.3 37 13 50

FA (16:0) M 255.3 75 26 101
M+1 256.3 100 0 100
M+2 257.3 30 13 43

dLPC 16:0 M 480.3 37 5 42
M+1 481.3 100 0 100
M+2 482.3 61 31 92

dLPC 18:1 M 506.3 30 5 35
M+1 507.3 100 0 100
M+2 508.3 75 31 106
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Figure 1. Comparison of experimental data to modeled relative intensity values (insets). The
blue bars in the inset graphs represent modeled relative intensities of the particular FA isotopic
peaks of PC 16:0_18:1. The red part of the bar represents the contribution of the contaminated
PC 16:0_18:0.



