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INTRODUCTION METHODS

platform features comprehensive software tools for the analysis and processing of  Test samples for mass accuracy stability and reproducibility

The waters _connec
] - . .y - . . T consisted of a 100 times dilution of AVANTI EquiISPLASH™
LC-MS/MS based lipidomic data. Lipidomic workflows can incorporate multiple MS acquisition types such as (Avanti, Birmingham, Al, USA) in IPA and plasma extracts

data-dependent (DDA) and data-independent (DIA) acquisition datasets. Here we provide an evaluation of using a simple protein precipitation method with 100x
DIA UPLC/MS in combination with workflow-driven informatics. We demonstrate how the waters_connectT"’I EquiSPLASH in IPA [1].
platform, which leverages Ultra Performance LC (UPLC™) technology coupled with the Xevo G3 QTof mass « The calibration curves were generated using AVANTI Odd-

. ™ .
spectrometer for lipidomics analysis. Using waters_connect applications, samples can be submitted for Chained LIPIDOMIX ™ at three concentrations (10x, 20x, and
. . . . . 50x) using IPA. The neat standard mixture or spiking solutions
analysis, processed and reported in the same workflow offering a streamlined, robust, reproducible and were added at less than 5% v/v to commercially available
accurate means of identification, quantification and reporting (Figure 1). pooled “normal plasma” (Peary Court, Novi, MI, USA) to

generate a 10-point calibration curve [1]

. o High throughput Reversed-Phase Lipid profiling method for
SySten;CS;Ltj?‘s?t?;: Data Datﬁjzﬁicﬁs:'t?fnand Quantification Repg;z/r?ata large samples sets_gradient and MS conditions (12 min run
time). Mobile Phase A (600:390:10 Acetonitrile:Water:1M
Ammonium Formate, 0.1% Formic Acid) Mobile Phase B
(900:90:10 IPA: Acetonitrile:1M Ammonium Formate, 0.1%
Formic Acid) starts from 50% to 99% over 12 minutes.

e ACQUITY™ Premier UPLC™ |-Class system and ACQUITY
Premier UPLC™ CSH™ C18 (2.1 x 100 mm, 1.7 ym) column.

e Mass Spectrometers used: Xevo G3 QToF instrument

o Data acquisition and processing by waters_connect
informatics

o The Waters Lipidomics Profiling CCS Library was used to
create the scientific libraries required for processing and
compound identification in waters_connect

REPRODUCIBILITY

By enabling automatic detection correction, we achieved raw
responses with coefficients of variation (CVs) of less than 5%
across multiple lipid classes (Figure 6 A), even when outliers

were included. Our analysis of over 125 plasma injections
SYSTE M S ETU P ID E NTI FICATIO N revealed CVs of less than 5% for endogenous lipids across

various lipid classes. Figure 6B shows the retention time
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waters_connect

Figure 1. Overview of the integrated waters_connect workflow from system setup through to data reporting .
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. i i i Lipid species to be identified or screened can be added to an - 5 L
Qg:f%rprﬁteeddFﬂ%fféotﬁe;nuaﬁyi?f (;?Ztaﬂrjnrg?enst \(I:V:iatlrl]ti)rr]atlon are “Analysis Method” from the scientific library such as the Waters stability of less than 0.5% across 125 injections.
waters_connect. This ensures the mass spectrometer is Lipidomic Profiling CCS Library. In Figure 3A, we show the positive
optimal maximizing mass accuracy and response stability. ion spectrum, which has a precursor mass error of +2.53 ppm. The s T
Sample lists of calibrants, quality control and test samples can high energy spectrum displays the typical PC head group of 184 m/z . 40000
be submitted with the required LC and MS methods. and various other theoretical fragments, suggesting a sum £ e A i

composition of PC(34:2). Complimentary negative ion mode (Figure 3 "o asiei
3B) data provides a high energy spectrum with more diagnostic a0
A neat standard mixture, diluted 100 times with EQUiSPLASH in fragment ions relating to the fatty acyl chains. The sn1 RCOO- ion 00 et
IPA, was used to verify the reproducibility of retention time and fragment of 255.235 m/z confirms the presence of a 16:0 fatty acyl o
peak shape. As depicted in Figure 2, the resulting chain, and the sn2 RCOO- ion fragment at 279.235 m/z indicates ot m ® @ ®m @ W o @ w0 0 20w
chromatograms of the deuterated lipid standards in positive ESI the presence of an 18:2 fatty acyl chain. We can therefore assign . Injection number
and negative ESI modes provide an overview of the system's the identification of PC(16:0_18:2) with a high degree of confidence. K
performance for lipid analysis. _ R 778 B
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S B IR s | 2 o yesen g e s Figure 6.(A) Robustness of signal responses in NIST Plasma
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i e e T w B B B T We established excellent linearity (R2 >0.97) for bioactive
5 N i - phospholipid calibration curves based on spiked Odd Chain
) ugogn [R5 High Energy lipid standards in plasma, covering typical biological ranges
E é* Se7. \ Li)‘lls:z)fragment 74253561 (Table 1 )-
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) spLas 7 G Figure 3. Low and high collision energy spectra of PC (16:0_18:2); > tﬁgg;g e
L (A) Positive mode ESI and (B) Negative mode ESI. 3[1PG(17:1) 099310997
— T 4| LPI(17:1) 0.994 | 0.995
5[ LPS(17:1) 0.969[0.994
Figure 2. Chromatograms representing Avanti EQuiSPLASH in MASS ACCURACY 3 ggg;fg/ 11’::_11)) g-ggg g-ggg
,15 fafgsﬁ??meﬁgg?of)SI (2 pL injection) and (B) Negative The mass accuracy stability revealed a mean mass error of less 8 PG(17:0 14:1) 0.968 0.996
' than 0.57 ppm across several lipid classes from Avanti 2| PI(17 0-14 1 0.96810.994
. . SO 10[Ps(17_0-14_1 0.968]0.992
REPORTING EquiSPLASH in IPA for positive ionisation mode, and less than - 11| SM(d18:1/12:0) 0.968 | 0.984
1.93 ppm in negative mode over 75 injections (Figure 5). Similar
- : : results were found for spiked standards in plasma over 125 Table 1. : Correlation coefficients (R2) representing the calibra-
Results.c.:an be reported using the various ter_nplates which can iniecti tion curves for the polar lipids present in the Odd Chain Lipido-
be modified to accommodate the user’s requirements. Injections. mix.

Furthermore, data generated within waters_connect can be
accessed directly and processed with third-party software such
as Lipostar [2] using the unique application program interface
(API) as shown in Figure 4.

CONCLUSION

Simple and robust acquisition strategy, providing high-quality,
comprehensive data quickly and efficiently.

Highly flexible lipid identification approach, incorporating
spectral matching and in-source fragment ion recognition.
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Easy and accurate quantitation using calibration curve
capabilities.

Compatibility with third-party tools such as Lipostar, MzMine and
Skyline, provides users with greater flexibility for data analysis
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