Precise Identification of Molecular Species of Phosphatidylethanolamine and Phosphatidylserine by Neutral Loss Survey with MS® and Accurate Mass Measurement
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survey of 141 (phosphoryl-
ethanolamine, Fig. 2) and 87
(serine, Fig.3), respectively.
LCMS-IT-TOF gave good mass
accuracy for MS2 product ions to
assist reliable identification of two

fatty acyl chains (Table 2).

By using this new method added
to MS? method, about 132 of
molecular species of various
phospholipids, could be identified
(Table 3).

This new method is expected to
be useful for comprehensive lipid
metabolome analysis.

Fatty acyl chain at sn-1 : number of carbon is [a+1], and unsaturated degree is [{(ax2+1)-b}/2]
Fatty acyl chain at sn-2 : number of carbon is [c+1] , and unsaturated degree is [{(cx2+1)-d}/2]
Base : X : ex. Choline, -CH2CHzN*(CHs)3(PC)

Figure 1. New method — NL survey + MS3—
In the NL survey + MS?2 analysis,
information for class and fatty acyl chains were obtained
to make detailed analysis of diradyl phospholipids

Figure 2. MS? for NL survey and MS? analysis for PE

Two fatty acyl chains of PE could be identified using the combination of
NL survey of 141u (C2H3sNH2+H) and MS3 of DG (product ion in the MS2).
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Figure 4. Retention time of each class of lipid using Si column

LC-10AD S”XJ&AD
HPLC
sampler

rapid measurement (30 min)
easy handling (i.d. 1mm column)
simple analysis (NL of 74 -> PC)
high-precision identification
(good mass accuracy)

Figure 3. MS? for NL survey and MS? analysis for PS

Two fatty acyl chains of PS could be identified using the combination of
NL survey of 87u (C2H3(NH2)COOH+H) and MS3 of PA (product ion in the MS2).

BRI LCMS-IT-TOF

LCMS-IT-TOF, LC-10AD, SIL-10AD autosampler
m/z 300-1000

Negative ion mode (main) + Positive ion mode

Si60 column (i.d. 1x100 mm), 0.1 ml/min, 30 min

AcN : MeOH stepwise (0.3% CH3COOH, 0.1% NH3)
Combination of auto MS2 and NL survey

Figure 5. Simple and rapid analysis system

NL : Neutral loss

PE : phosphatidylethanolamine
EthN : ethanolamine
DG : diglyceride

FA : fatty acid
alk
: alkylacyl and/or alkenylacyl

PS : phosphatidylserine

PA : phosphatidic acid
GP : glycerophosphate

TG : triglyceride

PG : phosphatidylglycerol

PI : phosphatidylinositol

LPE

: lysophosphatidylethanolamine
PC : phosphatidylcholine

SM : sphingomyelin

LPC : lysophosphatidylcholine

Figure 7. A possibility of quantitative analysis
for metabolome

It is possible to detect a 1.3-fold increase or a 20% decrease.

Discussion and Conclusions

e By selecting the proper conditions for scanning for neutral loss of 141u or 87u, PE or PS
species were identified separately from other phospholipids (Figures 2-3).

e New systematic analysis of individual class of phospholipids by conditional NL survey (MS?* +
MS?), with subsequent analyses by MS?, appeared to be a very effective method (Figure 7).
This method will be useful for lipidome (lipid metabolome) analysis.

e When using IT-TOF, mass accuracy of MS*, MS? and MS?® were obtained as less than 10ppm
without internal calibrants (Table 3). This indicates that NL survey + MS® method could give
high-precision identification of set of two FA of phospholipid.
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