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Untargeted and targeted lipidomics are two categories of lipidomics that are o�en used in 
combina�on for the discovery and quan�fica�on of differen�al lipid molecules. Untargeted 
lipidomics uses LC-MS and GC-MS technologies to unbiasedly detect the dynamic changes of 
all lipid molecules before and a�er the s�mula�on or disturbance in cells, �ssues, organs, or 
organisms. Through bioinforma�cs analysis to screen differen�al lipid molecules and analyze 
their pathways, untargeted lipidomics can reveal the physiological mechanism of their chang-
es. Targeted lipidomics is the research and analysis of a specific class of lipids. Obtaining 
tedious data from this assay is not the end goal. Bioinforma�cs analysis can organize, mine, 
and visualize data, and thus extract useful biological informa�on from large amounts of data 
to help with scien�fic discovery.

Lipidomics usually requires the use of mul�ple analy�cal techniques 
to meet different experimental needs. Common analy�cal techniques 
include liquid chromatography-mass spectrometry (LC-MS), gas 
chromatography-mass spectrometry (GC-MS), capillary electrophore-
sis-mass spectrometry (CD-MS), HILIC-MS, etc. The main high-resolu-
�on mass spectrometry techniques are TOF-MS, FTICR-MS, 
Orbitrap-MS, and Sector-MS. The mass spectrometry data obtained 
by the above techniques are used for subsequent analysis.

Data acquisi�on

In targeted lipidomics, natural and isotope-la-
beled standards facilitate the iden�fica�on and 
quan�fica�on of lipid molecules and reduce false 
posi�ves. 

Quan�ta�ve metabolomics can be used to estab-
lish baseline levels of lipids in �ssues or organ-
isms, for comparison between different studies, 
or to define normal and "disturbed" states of 
metabolism. 

Use so�ware such as XCMS, MZmine and Marker-
View for raw data processing.

Multi-omics analysis

Available databases and so�ware include IMPaLA, iPEAP, 
MetaboAnalyst, SAMNetWeb, pwOMICS, MetaMapR, MetS-
cape, Grinn, WGCNA, MixOmic, DiffCorr, qpgraph, huge, etc.

The methods and databases used are similar to 
those of untargeted lipidomics, including databases 
such as LipidMaps and LipidBank.

Identify differential lipid molecules

Commonly used analysis methods 
include principal component analysis 
(PCA), par�al least squares discrimi-
nant analysis (PLS-DA), orthogonal 
par�al least squares discriminant 
analysis (OPLS-DA), etc. Data analy-
sis results also need to be screened 
for differen�al lipid molecules 
through t-test and variable impor-
tance in projec�on (VIP) values.

Metabolic pathway analysis

Common metabolic pathway 
databases include LipidMaps, 
LipidBank, HMDB, KEGG, Reac-
tome, BioCyc, and MetaCyc, 
which can be used to analyze 
metabolic pathways and interac-
�on networks.

Data analysis
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Since targeted lipidomics 
focuses on a limited variety 
of metabolites, data analysis 
is simpler and more straight-
forward than untargeted 
lipidomics. 
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Crea�ve Proteomics' experts have extensive experience in lipidomics and bioinforma�cs analysis, 
assis�ng you in screening differen�al metabolites, iden�fying unknown lipid molecules, and qualita-
�vely and quan�ta�vely analyzing target compounds.

The use of isotope-labeled internal 
standards can also help explain the 
matrix-induced ioniza�on effects that 
affect the accuracy of the analysis, 
thereby improving the sensi�vity of 
biological response tes�ng.
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