) SHIMADZU WP 520
ldentifying Double-Bond-Positions of Phospholipids in Mouse Liver by Using Simultaneous Positive/Negative lon Switching Analysis of LCMS-9050 and OAD-MS/MS

‘:‘

Yohei ARAO?, Yuta MIYAZAKI!, Hidenori TAKAHASHI!
(1) Shimadzu Corporation, Kyoto, Japan

1. Introduction 2.2. Sample Preparation & Analytical Condition 3.1. Detailed Processing of MS/MS spectra Based on CID 3.3. Identification of double bond positions
® Lipids, a class of biomolecules, play a significant role in the physiological The 160 mg of mouse-liver was homogenized using a multi-beads shocker with a MS/MS spectra of PC(36:4) acquired with CID-based negative ion analysis A combination of CID/OAD and positive/negative switching
system. Non-targeted lipidomics by High Resolution Accurate Mass :‘eta' CO”‘? atAlffOO t;: g fcl)r 1t5 S, a”‘a 800 pL Ofd MeCH wasd addtid to the were shown in Fig. 3. analysis by Q-TOF was used to identify lipids in mouse liver.
: - - omogenate. After the solvent was homogenized again under the same .
Spectrometer (HRAM) is currently one of the major analytical workflows con dit?ons an appropriate amount of MeOH ?30 mg tisfue weight per 200 pL) The result was shown in Table 3. Three compounds were
for(tjhe I:“nlcal re§ei1rch lj uch Sirb Iolmark.zr dl.Scogi/eryt/)IaSbwel(lj as th? baS_IC was transferred to a 2 mL glass tube. After the solvent was removed up to 95% of Z: A - found from two peaks(A and B) detected at the same m/z.
S_tlf Y- pwever, L .as een difficult to identify double-bond positions in the total volume of the sample, 200 uL of CHCI; was added to the solvent and = Neutral loss of 18:3
lipids using conventional methods. vortexed for 10 s. After the solvent was incubated for 1 h on ice, 20 uL of ultra w] < Neutralloss of 18:2 4 < Neutral loss of 16:0 Table 3 Structure identification result of PC(364)
i L. . . . . . 14e4 <— Neutral loss of 18:1 res
€ A brand-new oxygen attachment dissociation (OAD) provides diagnostic pure water was added, and the mixture was vortexed for 10 s. After 10 min s
fragment ions enabling the assignment of double-bond positions incubation on ice, the solvent was centrifuged at 2000 X g for 10 min at 20 °C, - -
r - - : . and the supernatant was transferred to an LC-MS viall@ e o] s PC(36:4)] R1 R2 Fragmentation Double-bond position
|dentifying the double-bond positions by OAD-MS/MS is expected to ' s
contribute for understanding of the lipid metabolism. In this study, it was . . : gt bk e T LR s e e L
¢ he f . ved f H hatidvicholi b Table 1 Analytical Condition o
oc?used on the ragmen.tatlor.].derlve rom_ phosphatidylcholine (PC) by Fig. 3 MS/MS spectra of PC(36:4) acquired with CID-based negative ion analysis
using OAD-MS/MS and identified the chemical structures. HPLC condition MS condition S o g e e
2 I\/Iethods System: Shimadzu Nexera X3 System: Shimadzu LCMS-9050 Table 2 Combination list of fatty acids in PC(36:4) 18:2 | 18:2 H;C(:)N*\”\/O\gf”\o«f Liﬁcflr;-ic’ar;_id)
. Flow rate: 0.3 mL/min Mode: CID/OAD o PC(36:4) R1 R2 oo g i
: : Gradient Elution Polarity: Pos/Neg switching o N 688.4537
- - . : 3 ~ 1 18:2 18:2
Al .experlments were performed using .an ESI Q-TOF LCMS-3050 Mobile phase A: 20mM Ammonium formate  CE: 25V/ - 35V (pos/neg) HC>N+/\/O /,P/\o’\) A 8 8 728.4861
(Shimadzu, Kyoto, Japan). OH and O radicals generated by a compact Mobile phase B ACN/IPA = 1/1 (V/v) C Ngy, O 0L 18:3 18:1 A
microwave-driven radical source was introduced into the collision cell Column: Shim-pack Scepter Claris C18-120 ° B 16:0 20:4 728.4861 18:3(n-6, n-9, n-12)
(Q2) through the quartz tube to obtain OAD-MS/MS spectrum 2], (1.9 um, 2.1. mml.D. x 100 mmL.) 5884537 Gamma-Linolenic acid
. . . . N N 648.4213
Shimadzu Nexera™ LC system was used for the separation of the lipids 3 Results 3.2. Detailed Processing of MS/MS spectra Based on OAD 18:3 | 18:1 |, . p S
in the extracts of mouse liver. - . . L . N o 1(n-
o _ MS/MS spectra of PC(36:4) acquired with OAD-based positive ion analysis were Ny, 8 NOAAAAA é?'.l (n 'c.)gl
Extracts were subjected to analysis with LCMS-9050, which allows Two peaks at m/z = 782.5695 [M+H]* from positive ion analysis shown in Fig. 4 and 5. eas 4391 elc ot
simultaneous positive/negative ion switching analysis. The positive ion mode and at 826.5604 [M+HCOOQO] from negative ion analysis
mode was used to generate OAD-MS/MS based spectra to determine mode were detected from a mouse liver sample(Fig. 2) when Data 1A -] B . 16:0
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the positions of the double-bonds, and spectra based on collision Dependent Acquisition(DDA) with positive/negative ion switching Hac>N+\,\,o\ﬁ;\o - palmitic acid
iInduced dissociation (CID) was generated to confirm the lipid classes analysis was performed. It was estimated as PC(36:4). 3 160 | 204 | ™ YA
- . 20:4(n-6, n-9, n-12, n-15)
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f2t " o s ses Fig. 4 MS/MS spectra of PC(36:4) acquired with OAD-based positive ion analysis 4. Conclusion
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Water Tank — Neutral loss at double-bond | s’ Neutral loss at double-bond analysis, the chemical structure of lipids in a mouse liver were
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Q1 l Fig. 2  Left) XIC Chromatogram at m/z = 782.5695(pos) and I.t wag suggested that alp_hq Ilnqlenlc acid and gamma
FE@ )ﬁ’ Right) at m/z = 826.5604(neg) linolenic acid are able to be distinguished by OAD.
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Fig. 5 Enlarged view of MS/MS spectra based on OAD. Left) peak A, Right) peak B




