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The first step in BioPAN is to load a file of quantitative lipid-
omics data. After uploading, BioPAN uses the LipidLynxX15 
tool to cross-match some lipid names into the LIPID MAPS® 
Lipidomics Gateway nomenclature style according to the guide-
lines from COMP_DB (https://www.lipidmaps.org/resources/
tools/bulk_structure_searches_documentation.php)9,14,16. BioPAN  
then classifies the submitted lipids as either unrecognised, proc-
essed, or unprocessed. Unrecognised molecular species are  
lipids whose subclasses are not included into BioPAN database, 
while unprocessed species are part of BioPAN, but were not 
associated with any reactions. BioPAN’s database was manu-
ally collated followed by a validation using available literature.  
The database currently contains 94 lipid reactions identi-
fied in mammals, covering 41 lipid subclasses. Only processed 
molecular species, e.g. those which can be associated with at  
least one reaction, are used for downstream analysis.

The second step within BioPAN requires users to associate each 
sample with a condition. (e.g. sample names: control1, treated1, 

or control2, treated2, and so on, with their respective replicates). 
Each condition requires a minimum of two replicas (three or 
more replicas per condition are strongly recommended). Once 
assignments have been made, BioPAN searches for reactions 
and pathway changes between these. Following analysis com-
pletion, the user is directed to the results page (

https://www.lipidmaps.org/resources/tools/bulk_structure_searches_documentation.php
https://www.lipidmaps.org/resources/tools/bulk_structure_searches_documentation.php


lipids. The colour of the arrows depends on the value of the  
Z-score (see the Implementation section), where green indicates 
a positive Z-score and purple negative, as shown in 
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changed by the loss of function or altered activity in any of the 
enzymes involved. Therefore, the list provided by BioPAN might  
help guide integration of lipidomics with proteomics or tran-
scriptomics data as it directly suggests target proteins for  
further analysis.

Looking at fatty acids (FA) pathways at the molecular species 
level with BioPAN (Figure 3) shows the FA network obtained 
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The article entitled “BioPAN: a web-based tool to explore mammalian lipidome metabolic 
pathways on LIPID MAPS” described an online tool for visualisation of biological pathways from 
quantitative lipidomics data. The tool is an important contribution to lipidomics data analysis 
pipeline that could help make sense of ever more complex dataset. 
 
General comments

Well-written manuscript and an interesting contribution for those studying quantitative 
lipidomics datasets. 
 

○

Recommendation is to accept with minor revision and, if possible, implementation of a few 
suggestions.

○

Suggestions
With regards to the statistical model used by the software. Could the authors elaborate on 
whether correction for multiple testing is done for p-value calculations? In the “Pathway 
calculation” section, would it be possible to let the user input any value for the significance 
threshold, rather than choosing from a few drop-down options? 
 

1. 

The “Filter” field in the “Pathway options” section is very useful; however, it seems to take 
only one value at a time. Would it be possible to include logical operators? For instance, one 
could filter for “PC 32:1 AND PE 32:1”, or “38:5 OR 38:6”. 
 

2. 

Ultimately, the tool relies on information contained in the pathway database. While using an 
in-house dataset for testing the tool, a large number of species were unfortunately 
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“unprocessed”. Could the authors suggest how community users could help enriching the 
database? 
 
The export function is useful, but only allows for exports of .png and .jpg graphics, the 
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?

4. 

Minor comments
Page 1, Abstract, line 3: change “increase” to “increases”. 
 

1. 

Page 2, Authors roles, line 1: change “visualization” to “visualisation”. 
 

2. 

Page 5, right column, 3rd paragraph, line 3-4: change “visualized” to “visualised”. 
 

3. 

Page 9, Acknowledgements: change “In memorium” to “In memoriam”.4. 
 
Is the rationale for developing the new software tool clearly explained?
Yes

Is the description of the software tool technically sound?
Yes

Are sufficient details of the code, methods and analysis (if applicable) provided to allow 
replication of the software development and its use by others?
Yes

Is sufficient information provided to allow interpretation of the expected output datasets 
and any results generated using the tool?
Yes

Are the conclusions about the tool and its performance adequately supported by the 
findings presented in the article?
Yes
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