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A comparative study on the identification of plasma lipids using collision-induced dissociation an

MS-DIAL » Different fragmentation patterns are generated as a result of CID and EAD. Fragments produced
ABSTRACT » Lipid identification based on CID fragmentation was performed using MS-DIAL (v.4.9.221218) whereas i o from EAD were able to reveal a 14 Da difference, indicating the presence of a successive CH2 group
MSDIA!_-V.5.1 .22121§ version was used for EAD fragmentation which can employ EAD (EIEIO) lipid database (a) S Im L| p|d (b) MS-D IAL in the analyte.
Lipidomics profiling is widely being used for untargeted and targeted analysis. The diversity of lipids in addition to conventional CID database. _ _ « EAD allows for alternate fragmentation, which provides higher degrees of structural information.
makes comprehensive profiling and identification of lipid species challenging. There is an ongoing need | * Alllipid classes were selected in positive ionization mode and matching was performed by using [M+H]" or CID o CID . Identification using SimLipid software showed that out of the total lipids being identified using either

CID or EAD fragmentation, approximately 1/3 were common in both the fragmentation pattern.

« On the other hand, 2/3 were unique to type of fragmentation source being used (Fig. 2a).

 When lipid classes were compared between different fragmentation modes, CID was found to be
better at detecting PC and phosphosphingolipids (Fig. 3a).

« On the other hand, compared to CID fragmentation, EAD provided better identification for carnitine,
neutral glycosphingolipids, PG, PI, and PS lipid classes (Fig. 3a).

* Identification using MS-DIAL software showed higher lipids in CID compared to SimLipid which is
reverse in case of EAD fragmentation.

 TAG, DAG and Cholesterol ester were identified more in CID compared to EAD using MS-DIAL. MS-
DIAL uses LipidBlast library.

* Overall, both the software showed few common and distinct lipids.

years, the lipidomics domain has expanded dramatically. This has shown that lipids have many biological

for accurate lipid identification. For fragmentation, collision-induced dissociation (CID) and electron- R)I/_H.NH“r gctlduc.ttfotrrr]ns.h I f t6 1000 litud 4 identificati ¢ off { to 80% to red e
activated dissociation (EAD) are currently available. EAD, as addition to standard CID, delivers unique nimurm Intensity threshold was set 1o amplitude and identiication cut oft score set to o fo reduce
: : - L : . : the number of the false positive results.
fragment ions that are required for deep lipid characterization. Good number of hits were obtained using SimLipid
SimLipid and MS-DIAL in both CID and EAD fragmentation but with some unique identification. Novel . Lipid database searching was also performed using SimLipid software.
ASpeCt: Ut|l|zat|0n Of bOth CID and EAD for better |dent|f|Cat|On and CharaCtel’Izatlon a|0ng W|th use Of ° S|m|_|p|d Compares the exact masses Of ||p|d precursor and product ions to those to an |n‘S|I|CO database_
multiple software (MS-DIAL and SimLipid). « Tolerance for MS was set to 10 ppm and MS-MS identification was set at 50 mDa. 197 |
* [M+H]* or [M+NH,]* adduct forms were selected for identification.
INTRODUCTION All the identified lipid by CID and EAD fragmentation were compared by Venn diagram (Fig. 2) whereas lipid
Lipids are important class of biomolecules playing role in many critical biological functions. In recent classes were compared by using bar graph (Fig. 3)
A Spectrum from Control_CID . wiff2 (sample ...rsor: 544.3 Da, +1, CE: 35.0, CES: 15.0 Spectrum from Control_C... - 2000} from 4.935 min XIC from Control_C...44 .34 +/- 0.05 Da /
EAD
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functions in addition to being structural components and energy storage, such as working as signaling 2o | o 0004 ] Survey scan 75| 1 Extracted ion EAD - MS-DIAL 5.22 is integrated with EAD specific database, which provides information about the lipid
molecules. Lipids are heterogenous in terms of fatty acyl/alkyl, sphingosine, or isoprene moieties as 8 ool . & o] : = chromatogram isomers such as Sn-1, Sn-2, and double bond locations in the acyl chains.
hydrophobic part1. Lipido.mic.:s.wcl)rkflo.v.v inyolves valfious crucial steps'starting from sample prgparation to T o000y os o7 n D B voes] 1.0032 [ Fia. 2 C _ bet CID and EAD based identified libids usi SimLipid and (b) MS-DIAL soft « When it came to overall identification, both software programs identified a relatively comparable
dgttr? ?rogessmg[ alulon% with lipid |(1|ent|f|c;§tlon;{.Desthhe thdg fact :hatf“ﬁ)'lqupe(;:% clommo?ly fit méo clas_?ﬁs ) 5265516 S04 5| s Ig. 2 Lomparison between LID an ased identified lipids using (a) SimLipid and (b) MS- sortware number, but MS-DIAL showed more identification by CID fragmentation whereas SimLipid identified
with fundamental subgroups and configurations, the diversity of lipid molecules is tremendous. The RN | | | 1004 | | e 1t comparable lipids by both fragmentation method.
Sg’;ﬁg o(g)]fr alg)r:(:f mn;zl;ess pceocﬁzrrsgfr?/s'{fc?ﬁgl)ln% agrc]j eldgfn t[[f;]ceatlrcr)]no S?(f Ielig nss?\?eﬁlfsu(;l;z”e;glt?gr. ml'slq?g ot fram Gantiol 30 w3 e 1'\'1815?‘.3;?'552 4353 1 GF 100 [ Specium iom Goniol 1600 m 4 973 min | 10 o Gl 7544 54 +/ 00503 (a) - It is also observed that EAD generated a diverse set of chain fragments that originated from the
untargeted lipidomic profiling due to its high sensitivity and resolution along with structure elucidation 70001 - [ o | ]:;egj 54235:3@ scan e 49E8xtracted ion Lipid Class identified by SimLipid precursor ion, with successive loss O.f CH2 from th? fatty ?Cld backbone comparfad to CID. .
using MS/MS. Currently, collision-induced dissociation (CID) and electron-activated dissociation (EAD) . - 004 605 | chromatogram “ & * Overall, the use of both fragmentation sources will provide more comprehensive coverage for lipid
are available for fragmentation in MS. In comparison to conventional CID, EAD provides unique fragment = amo] | - D ﬂ s ;;gzj; s o identification and its confirmation.
ions that are essential for complete lipid characterization?. Electron based fragmentation can provide 2 3000 T S 2 s 10031 2 ] " . CONCLUSIONS
important information about the structure. 1000 ] 18 ‘Om _ 543 3304 ?EE 2 0061 22465&'59 20 : I I : o I . " I I - Various unique fragments were observed in both CID and EAD fragmentation.
A IO ST oo i cosom oyl 000" - - bl m - = P mm Ml e ] ol o m « EAD based fragmentation provided information about the chain length.
MATERIALS AND METHODS e S — — & @%@t’@ < & &S & &S T R S A « It is recommended to use both CID and EAD for fragmentation to have more confidence for the
Samble P tion: B . co - _ e T & & & <8¢ identified lipid due to tremendous diversity of lipids.
ample Freparation: . e . i . o 2 - Extracted ion of & & LS « « Fragmentation based on EAD have the potential to address shortcomings of CID extending the
Human plasma (25 pL) was extracted using a liquid-liquid extraction method by utilizing a mixture of T ) o chromatogram TS MS/MS capabilities for molecular structural elucidation
methanol, dichloromethane, and water in glass tubes. The upper lipid extract was dried using a nitrogen I ‘ . B N mCiD mEAD Similarly. i ificati . SimLibi MS DIAL il al fcial f hentic lioi
evaporator and was further reconstituted in 200 pL ethanol ‘ ‘ ‘ e . .dlml ?c.r Y, identification using SimLipid and - will also be beneficial for authentic lipid
' B R S R (b) identification.
UHPLC and MS Conditions: EAD - J 'ixtractted ion MS-DIAL can provide automated near complete identification of lipid by using its EAD MS/MS library.
. chromatogram . . -
A ExionLC system was utilized for separating lipid species through Phenomenex Luna Omega PS C18 (100 - I P Lipid Class identified by MS-DIAL CONFL'CT OF INTEREST DISCLOSURE
x 2.1 mm, 1.6 ym) column operating at 40 ° C. For gradient elution, mobile phase A consisted of water: o Gl U L Y o A o ) g - o6 The authors declare no competing financial interest.
acetonitrile (2:3 v/v) and mobile phase B consisted of 2-propanol: acetonitrile (4:1 v/v) (both mobile phase 0 REFERENCES
containing 10 mM ammonium formate with 0.1% formic acid) at a flow rate of 0.2 mL/min. The injection 70
volume was set to 10 HL Herein, a hlghly sensitive QTOF instrument (ZenOTOF 7600 System) was utilized N - > 60 1. Zul“g’ T_, Tr('jtzmuuer’ M_’ & K('jfeler, H. C. (2020) L|p|dom|cs from Sample preparation to data
for both CID and EAD fragmentation using a data-dependent acquisition (DDA) scan mode for untargeted T 52 3 analysis: a primer. Analytical and bioanalytical chemistry, 412, 2191-22009.
lipidomics. Among the various software programs available, SimLipid and MS-DIAL software were used for - / " . 229 28 2. Pearson, M., Hunter. C., & Baba, T. (2021). Complete structural elucidation of lipids in a single
: : . 228 : , M., Hunter, C., , T. uctu ucidati ipids | |
identification of lipids in both fragmentation modes for comparison. o / I 20 I Iu I I i14 ., A experiment using electron activated dissociation (EAD). SCIEX technical note.
RESULTS - | —— | . | ’ TAG PC DAG LPC SM EtherPC ICE EAE .PE E:erPE -PI :EF{ :AG -SE CAR HexCer LPE ST TRADEMARKS/LICENSING
An untargeted chromatographic method was developed on Luna Omega PS C18 for lipidome coverage. ‘ NI - ~ ] | 1 ‘ | mCID mEAD . , : . : : : : :
‘ T e S T T OO A O IO il\ The SCIEX clinical diagnostic portfolio is For In Vitro Diagnostic Use. Rx Only. Product(s) not available in all
* One dataset was created usllng C_”_D fr.agrnerlltatlon with collision energy (CE) of 35 V and collision Fig. 3 Lipid Classes identified by (a) SimLipid and (b) MS-DIAL based on CID and EAD fragmentation countries. For information on availability, please contact your local sales representative or refer to
((e)nergy spread (CES) of 15 Vin positive ionization mode. f f Fig 1. Comparison between CID and EAD MS/MS spectrum Ab%reviatii)ons- DAG: Di(acy||a|ky|)g|3x~,erols MAGp- Mono(acyl|alkyl)glycerols, PA: Glycerophosphates F?C- ' www.sciex.com/diagnostics. All other products are For Research Use Only. Not for use in Diagnostic
. ther dataset on the same sample was created using EAD fragmentation with electron energy of 15 eV. ' : : . ] : : : . ? - ; ) T T o Procedures.
- Fig. 1 shows potentiality of CID and EAD to produce different fragmentation pattern. A) Fragme.nt m/z of 184.07 is common to sphingomyelin (SM? and phosphatidylcholine (PC). EAD s.howed m/z of Glycerophosphocholines, PE: Glycerophosphoethanolamines, PG:Glycerophosphoglycerols, Pl:Glycerophosphoinositols, PS: Trademarks and/or registered trademarks mentioned herein, including associated logos, are the property of AB
. SimLioid and MS-DIAL software wer d for livid identification 226.08 which is unique to PC; B) Unique peaks are observed in both CID and EAD. The mass region is expanded Glycerophosphoserines, TAG: Tri(acyl|alkyl)glycerols, LPC: lyso phosphatidylcholines, SM: Sphingomyelins, CE: Cholesterol Sciex Pte. Ltd. or their respective owners in the United States and/or certain other countries (see
pid 4 software were used forfip entincation. further to show fragmentation of the alkyl chain showing 14 Da m/z difference. esters, CER: Ceramides, SE, CAR: Carnitine, LPE: lysophosphatidylethanolamine, ST: Sterols, inc. bile acids www.sciex.com/trademarks).
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