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Abstract 
Lipidomics increasingly describes the quantification using mass 
spectrometry of all lipids present in a biological sample.  As the power 
of lipidomics protocols increase, thousands of lipid molecular species 
from multiple categories can now be profiled in a single experiment. 
 Observed changes due to biological differences often encompass 
large numbers of structurally-related lipids, with these being 
regulated by enzymes from well-known metabolic pathways.  As 
lipidomics datasets increase in complexity, the interpretation of their 
results becomes more challenging.  BioPAN addresses this by 
enabling the researcher to visualise quantitative lipidomics data in the 
context of known biosynthetic pathways.  BioPAN provides a list of 
genes, which could be involved in the activation or suppression of 
enzymes catalysing lipid metabolism in mammalian tissues.
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Introduction
Lipids (fats) are essential and diverse families of molecules 
that play structural, energy storage and signalling roles. They 
are connected through complex metabolic pathways, which 
comprise linked series of enzymatic reactions (several are  
outside cells, e.g. PLA2 isoforms, autotaxin). Thus, lipids can 
be substrates, products or intermediates. It has been estimated 
that there are approximately 3–5000 different lipid species in 
mammalian cells although the true number is still unknown and 
extremely difficult to reliably measure1,2. In recent years, great 
advances have been made in our ability to experimentally deter-
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allowing users to focus on particular lipids of interest (see 
Extended Data, section S-2, Figure S-1). The search box allows 
the user to search for one or two queries using the logical opera-
tors AND / OR. Selecting the AND operator, the user can view  
lipid subclasses or molecular species for which the name 
implies both queries. For example, searching for “PC” and 
“34:0” on the lipid molecular species graph displays lipids  
“PC(34:0)” and “O-PC(34:0)”. Choosing the OR operator 
allow the user to visualise lipids whose names includes one  
of the two searches. For instance, searching “LPC” or “LPA” on  
the subclasses graph displays lipids “LPC”, “O-LPC” and “LPA”.

Calculation options. Under the Pathway Calculation sec-
tion, the user can control details of the statistical calcula-
tion. They can change the threshold for significance from the 
default of p < 0.05. If replicates in the uploaded data were  
generated as matched pairs (e.g. control and treated sample com-
ing from the same animal) then the calculation can also take  
this into account in the t-test step of the analysis.

Exporting results. Results of the statistical analysis of  
active/suppressed pathways are presented in four tables at the 
bottom of the page, where predicted gene changes can be visu-
alised. Export options are also available on the top right corner 
in the BioPAN viewport, where the main graph can be exported 
in several formats (JPEG / PNG / JSON / TXT) and tables  
are exported as TSV files.

Example use case
Lipidomics data from cerebral cortex and liver of young and 
aged mice17 were used here as an example to illustrate how to 
use BioPAN and interpret its results. Ando et al.17

https://lipidmaps.org/resources/databases/index.php?tab=lmpd
https://lipidmaps.org/resources/databases/index.php?tab=lmpd




Conclusion



Figure 3. BioPAN fatty acids networks. FA graphs exported from BioPAN tool for the liver (A) and the cerebral cortex (B) of aged mice 
compared to young mice17. Green nodes correspond to active lipids and green shaded arrows to active pathways. Reactions with a positive 
Z score have green arrows while negative Z scores are coloured purple. Pathways options: aged condition of interest, young control 
condition, lipid type, active status, subclass level, reaction subset of lipid data, p value 0.05, and no paired-data.
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resolution of which seems to depend on the zoom status in the display window. Would it be 
possible to add an option to export as vector graphics, .svg for example?
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Page 2, Authors roles, line 1: change ɇvisualizationɈ to ɇvisualisationɈ. 
 

2. 

Page 5, right column, 3rd paragraph, line 3-4: change ɇvisualizedɈ to ɇvisualisedɈ. 
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Page 9, Acknowledgements: change ɇIn memoriumɈ to ɇIn memoriamɈ.4. 
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