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INTRODUCTION 

 A general and undisputed dogma of clinical chemistry is that  the levels of metabolites 
circulating in blood plasma are reflective of various aspects of organism homeostasis[1] 

 The combination of simplified lipidomic analytical protocols, rapid developments in mass 
spectrometry technology, and the wide range of potential clinical and biomedical 
applications suggests a bright future for plasma lipidomics 

 Despite the overall success to date, many researchers recognise current community 
practices make it difficult to harmonize published data and/or make them amenable to 
multi-omics approaches 

 Development is also hindered by lack of communication between research and clinical 
communities as there is no system in place to assess and cross-correlate plasma lipidomic 
profiles obtained by different laboratories in various clinical settings  

 Furthermore, data is often reported in arbitrary units (ion counts of peak intensity or area) 
even though quantification of molecule numbers (moles) is necessary for the calculation of 
the fraction of lipid classes and vital for the detailed interpretation and comparison of large 
datasets in multi-laboratory studies [2] 

 Many in the lipidomics community recognised the need for standardised performance 
verification parameters and quality control measures for the determination of data quality 
since batch to batch variations are inherent characteristics of high-throughput analytics 

LIPIDQUAN KEY FEATURES  
 Robust and easy to deploy platform, reducing method 

development and training costs, using QuanpediaTM  and 
dedicated SOPs. 

 Rapid LC gradient (8 minute run time), fast data processing 
and visualization using TargetLynx TM software and third 
party infromatics (i.e Skyline, Metaboanalyst for maximum 
flexibility). 

 Improved identication and specificity using MRM transitions 
based on the fatty acyl chain fragments when applicable as 
well as the typical head group fragments.  

 Sample preparation and data processing can readily be 
automated. 

 Faster and more cost effective than comparable workflows. 

Figure 1:  LIPIDQUAN platform interlaboratory cross validation study design 

 

METHODS 

Over 2000 lipid species MRMs and  a selection of 
screening method application notes available for 
download @ www.waters.com/LipidQuan 

 

Figure 2: LipidQuan instrumentation and LC-MS/MS conditions (Top); (A) 
Lipid species coverage for curated positive mode Plasma Screen; (B) Lipid 
species coverage for negative mode Plasma Screen.  

METHOD VALIDATION 

Intra day validation assessments of the method were evaluated for various lipid classes using a 
polarity switching method, positive mode screen (431 MRM transitions) and negative mode 
screen (446 MRM transitions). A range of analytical attributes were investigated, including 
linearity, intra- and inter-day accuracy and precision, lower and upper limits of quantification 
(LLOQ, ULOQ), specificity, carry-over, matrix and other interferences. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 Validation test kits (layout shown above)
shipped to each test laboratory contained calibration 
and  QC sample extracts prepared following the 
LipidQuan method guide. System Suitability solutions 
were included in test kits.  
 
Key: Cal –Calibration Curve, QC– QC samples at 7 
concentration levels, MQC 15uL-Minimum sample size 
assessment, DIQC– Dilution integrity QC, NIST– NIST 
SRM 1950 

QUANTIFICATION OF NIST SRM  1950 USING LIPIDQUAN DATA  AGGREGRATION 
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Figure 6: Quantification with TargetLynxTM uses the calibration curve and internal 
standards to quantify endogenous lipid species of the same class in test samples e.g 
NIST plasma. In this example, LPE(16:1) in NIST SRM 1950 was quantified based on 
the response of the LPE 17:1 calibration standards. 

Figure 5 : Precision: Intra day QC positive mode 
screen method CVs (n=6 for each point on the bar) (A) 
and the negative mode screening method CVs (B).  

Figure 4 : Acurracy: Intra-day % mean biases of the 
calibration standards for the polarity switching method  

Figure 7 : Ovelay of average concentrations for lipid species detected 
in NIST SRM 1950 (n=8) at the participating laborotories, showing 
good correlation of the results. 
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