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Identification of Molecular Species of Phospholipids by combination of Neutral Loss Survey and MS3
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Introduction:
We established the system for
analyses of molecular species of Introduction Results DiMePE: dimetylphosphatidyl etanol amine

phospholipids with neutral loss

lysoDiMePE

To elucidate the function of phospholipids, it is necessary to analyze not only their classes and subclasses but also molecular : lysodimetylphosphatidyl etanol amine
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mass values and sucgcee dF;n MS3g species. Recently, in the analysis of phospholipids, the application of mass spectrometry (MS) has become increasingly trap mass spectrometer (4000QTRAP). By using ammonium formate as an elution buffer, both phosphatidylcholine(PC) and Figure 6. MS* for NL survey and MS* analysis for PC FA :fatty acid
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quadrupole-linear ion trap hybrid The t'otal phospholipids were extracted from MDCK cells, rat liver (about 5g), pig liver, and calf serum (100pL) by Bligh and When using IT-TOF, highly accurate selection of the precursor ion was obtained at the very narrow peak width of monoisotopic iz 59456555 pom o ——
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durect!y to ESIMS/MS or MS Figure 1. Difficult identification using class-specific detection Figure 4. NL scanning of PC and SM (Q-Trap4000) using the combination of NL survey of160 UZ(CH3+H(3;oo) anq MS3of DiMePE(product ion in the MS?).
analysis. b _ _ Neutral | _ 341PCiS o Mass accuracy of MS', MS“and MS”are obtained as less than 10ppm.
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Ider_]tlflcatlon of the fatty acyl Set of two fatty acyl chains of phosphollplds was not identified. [1] NL survey for specific detection of lipids by cIass(MS1and Msttep) NL scanning » MS! step : m/z892 0g) — -l - L L 1L L L L] approximate 2 (diacyl)*1 11 15
chains of PC, or sphingosine Information for PC MS? step (Gas20% CE30% for FA): product ion 1(akacy)2 | 10 | 19
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derivatives and their N-acy| Figure 2. Difficult identification using MS? for class MERCOOE Lo e lie il e "1 stop: i MS?, ctoutottn| 1) | 6 [ 22
species of SM can also be [2] Second MS?analysis of mass value corresponding to product ion PC and SM were detected MSi step (Gas20% CE10% for DiMePE): m/z892-74(CHa+CHsCOO) error none 72 2
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effectively obtained. MS2(Product ion scanning) obtained in the first MS?analysis (MSsstep) Information ][\“— gcannlng using NL scanning of 60 u MS? step (Gas20% CE15% for FA): product ion -1Two FA product ions from diacyl lipid
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When using IT-TOF, mass negative ion mode forkatiylaeylEhains or SM Mﬂ at different CE § ’
accuracy of MSt, MS? and MS? MS'step Available product fon MPHCOOR ) 3 oty i s gow sl i without pre-separation by LC. MS® analysis (NL survey + MS®) gave hig h-accurate information
are obtained as less than 10ppm. 802.6 List of possible lipids (product ion obtained from MSzstep and set as precursor ion in the MS3step) 220 for identification of phospholipid compared to MS* analysis.
. . . . m/z802.58 The ion produced in the result from neutral loss having information for class in the [1]
By using this combination of diacyl 34:2 PC The ion producing the product ion having information for fatty acyl chains in the [2] Fatty acyl chain Figure 5. NL survey and MS3 analysis for PC and SM (Q-Trap4000)
methods, most of the molecular (diacyl 16:0-18:2, di 1-18:1. di 2.18:
) L S yl 16:0-18:2, diacyl 16:1-18:1, diacyl 16:2-18:0 - - -)
species of the phospholipids could m/z802.48 Information for class Information for fatty acyl chains Sample : lipid mixture from pig liver Sample : d18:0-C12:0 SM standard (39 pmol/ul x 5 i)
be identified ratelv even diacyl 38:8 PS CH2<0-CO-CaHb CH2<0-CO-CaHb GO-CaHb MS1step -> m/z804.6 (diacyl 34:1 PC) MS1step -> m/z693.8 (30:0 SM)
e. e ed separa .e y eve (diacyl 18:3-20:5, diacyl 16:2-22:6 - - - ) | MS2 | MS3 . MSgstep (CE 35-45 V) -> m/z744l.6 (diacyl 34:1 DiMeP‘E). MSgstep (CE 50-65 V) -> m/2633_.4 (30:0 S_M -QHs) DISCUSSIOn and Concl USIOnS
WlthOUt pre_separatmn by LC. m/z802.61 CH <“O-CO-CcHd CH “0-CO-CcHqd CO-CcHd MS”step (AF2 135 eV) -> product ion Negative ion mode MS"step (AF2 135 eV) -> product ion Negative ion mode
alkacyl38:3 PE I |, ‘
H2-0-PO(OH)-0-X CH g . " :
(alkacyl18:0-20:1, alkacyl 18:1-20:0 - - - ) Cr-0 |?+(O -0 ’ o diacyl | 418:0-C12:0 - By selecting the proper conditions for scanning for neutral loss of 60u (HCOO+CHs), SM
MS2step Faty 2oy ch st 2 mber of carpon s o s umasbrtod dutres o v 16:0-18:1 SM species were identified separately from PCs (Figure 4).
28 miz283 18:0 fatty acid e e SRS . , PC . New systematic analysis of individual class of phospholipids by conditional NL survey (MS'+
251 miz251 16:2 fatty acid _ _ In the NL survey + MS ana')_/3|3, . The MS®analyses for PC or SM gave MS_Z), with subs_equent analyses_by Ms®, appears to be a very effec.tive method (Figures 5-7).
information for glass and fatty aqyl chains are ot_)talned identification of the fatty acyl chains of PC This method will be useful for lipidome (|I[11)Id mftabolorrgme) analy5|_s.
[\ 11 to make detailed analysis of diradyl phospholipids 20000 . or sphingosine derivatives - When using IT-TOF, mass accuracy of MS", MS3 and MS” are obtained as less than 10ppm
Diacyl 16:2-18:0 PC, diacyl 16:2-22:6 PS, and/or alkacyl18:0-20:1 ?? a0 h ) ) } Figure 5). This indicated that NL survey + MS™ method gave high-accurate identification of set
: | b i and their N-acyl species of SM J y

It was not easy to identify exact molecular species of lipids. of two FA of phospholipid.
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