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Figure S1. Base peak LC-MS traces of all 12 investigated bacterial lipid extracts. 
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Figure S2. The omega nomenclature (ω-7) in pink font allows simple recognition of unsaturation 

elements which are found at the same position from the terminal acyl chain carbon end despite having 

different numbers of carbon atoms within the acyl chains. The contrasting delta nomenclature is 

shown in blue font. 
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Figure S3. Example of marked differences in retention time of two lipids  - one containing an 

unsaturated hydroxyl acyl chain (PE 14:1 OH_16:1 of m/z 674.44) and its non-hydroxyl lipid 

counterpart (PE 15:0_16:1 of m/z 674.48) from P. mirabilis lipid extract. With lack of high-resolution 

instrumentation, differences in retention time enable differentiation (albeit not complete 

characterization) of hydroxyl lipids and their isobaric non-hydroxyl counterparts with a mass difference 

of 0.04 Da. 
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Figure S4. Two possible structures for the observed unique headgroup as shown for a lipid of m/z 

772.51 from P. aeruginosa lipid extract; (a) Me-PS type lipid and (b) modified PE headgroup with 

methyl formate. Both structural possibilities align with the measured intact mass and fragmentation 

patterns. Hypothetical cleavage of the C-N bond circled in red in (b) (theoretical m/z 698) could 

unambiguously identify the correct structure for this headgroup, but is not observed, making (a) the 

more likely structure. 
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Figure S5. Base peak LC-MS trace of Pseudomonas aeruginosa lipid extract with XIC of m/z 772.51 

identified as Me-PS 16:1(9Δ) _ 18:1(11Δ) highlighted. 
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Figure S6. Base peak LC-MS trace of Campylobacter jejuni lipid extract with XIC of m/z 793.53 identified 

as Lysyl-PG 13:0_15:0 highlighted. 



 
 

S8 
 

 

Table S1. List of investigated bacterial lipid extracts including 10 Gram-negative and 2 Gram-positive 

species.  
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Table S2. List of all identified unsaturated lipids in E. coli lipid extract with all precursor and fragment 

ion ppm error values for acyl chain product ions and unsaturation element fragment ions (within 10 

ppm error). Features are color coded by headgroup (PGs in red, PEs in yellow, PCs in purple), 

unsaturation type (cyclopropane rings in blue, double bonds in green), and unique acyl chain 

modifications (odd-carbon branched acyl chains in pink, hydroxyl acyl chains in brown). 
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Table S3. List of all identified unsaturated lipids in E. cloacae lipid extract with all precursor and 

fragment ion ppm error values for acyl chain product ions and unsaturation element fragment ions 

(within 10 ppm error). Features are color coded by headgroup (PGs in red, PEs in yellow, PCs in purple), 

unsaturation type (cyclopropane rings in blue, double bonds in green), and unique acyl chain 

modifications (odd-carbon branched acyl chains in pink, hydroxyl acyl chains in brown). 
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Table S4. List of all identified unsaturated lipids in K. pneumonia lipid extract with all precursor and 

fragment ion ppm error values for acyl chain product ions and unsaturation element fragment ions 

(within 10 ppm error). Features are color coded by headgroup (PGs in red, PEs in yellow, PCs in purple), 

unsaturation type (cyclopropane rings in blue, double bonds in green), and unique acyl chain 

modifications (odd-carbon branched acyl chains in pink, hydroxyl acyl chains in brown). 
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Table S5. List of all identified unsaturated lipids in P. mirabilis lipid extract with all precursor and 

fragment ion ppm error values for acyl chain product ions and unsaturation element fragment ions 

(within 10 ppm error). Features are color coded by headgroup (PGs in red, PEs in yellow, PCs in purple), 

unsaturation type (cyclopropane rings in blue, double bonds in green), and unique acyl chain 

modifications (odd-carbon branched acyl chains in pink, hydroxyl acyl chains in brown). 
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Table S6. List of all identified unsaturated lipids in P. aeruginosa lipid extract with all precursor and 

fragment ion ppm error values for acyl chain product ions and unsaturation element fragment ions 

(within 10 ppm error). Features are color coded by headgroup (PGs in red, PEs in yellow, PCs in purple), 

unsaturation type (cyclopropane rings in blue, double bonds in green), and unique acyl chain 

modifications (odd-carbon branched acyl chains in pink, hydroxyl acyl chains in brown). 
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Table S7. List of all identified unsaturated lipids in S. Typhimurium lipid extract with all precursor and 

fragment ion ppm error values for acyl chain product ions and unsaturation element fragment ions 

(within 10 ppm error). Features are color coded by headgroup (PGs in red, PEs in yellow, PCs in purple), 

unsaturation type (cyclopropane rings in blue, double bonds in green), and unique acyl chain 

modifications (odd-carbon branched acyl chains in pink, hydroxyl acyl chains in brown). 
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Table S8. List of all identified unsaturated lipids in V. cholera lipid extract with all precursor and 

fragment ion ppm error values for acyl chain product ions and unsaturation element fragment ions 

(within 10 ppm error). Features are color coded by headgroup (PGs in red, PEs in yellow, PCs in purple), 

unsaturation type (cyclopropane rings in blue, double bonds in green), and unique acyl chain 

modifications (odd-carbon branched acyl chains in pink, hydroxyl acyl chains in brown). 
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Table S9. List of all identified unsaturated lipids in S. marcescens lipid extract with all precursor and 

fragment ion ppm error values for acyl chain product ions and unsaturation element fragment ions 

(within 10 ppm error). Features are color coded by headgroup (PGs in red, PEs in yellow, PCs in purple), 

unsaturation type (cyclopropane rings in blue, double bonds in green), and unique acyl chain 

modifications (odd-carbon branched acyl chains in pink, hydroxyl acyl chains in brown). 
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Table S10. List of all identified unsaturated lipids in C. jejuni lipid extract with all precursor and 

fragment ion ppm error values for acyl chain product ions and unsaturation element fragment ions 

(within 10 ppm error). Features are color coded by headgroup (PGs in red, PEs in yellow, PCs in purple), 

unsaturation type (cyclopropane rings in blue, double bonds in green), and unique acyl chain 

modifications (odd-carbon branched acyl chains in pink, hydroxyl acyl chains in brown). 
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Table S11. List of all identified unsaturated lipids in Y. pseudotuberculosis lipid extract with all 

precursor and fragment ion ppm error values for acyl chain product ions and unsaturation element 

fragment ions (within 10 ppm error). Features are color coded by headgroup (PGs in red, PEs in yellow, 

PCs in purple), unsaturation type (cyclopropane rings in blue, double bonds in green), and unique acyl 

chain modifications (odd-carbon branched acyl chains in pink, hydroxyl acyl chains in brown). 
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Table S12. List of all identified unsaturated lipids in B. subtilis lipid extract with all precursor and 

fragment ion ppm error values for acyl chain product ions and unsaturation element fragment ions 

(within 10 ppm error). Features are color coded by headgroup (PGs in red, PEs in yellow, PCs in purple), 

unsaturation type (cyclopropane rings in blue, double bonds in green), and unique acyl chain 

modifications (odd-carbon branched acyl chains in pink, hydroxyl acyl chains in brown). 
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Table S13. List of all identified unsaturated lipids in L. plantarum lipid extract with all precursor and 

fragment ion ppm error values for acyl chain product ions and unsaturation element fragment ions 

(within 10 ppm error). Features are color coded by headgroup (PGs in red, PEs in yellow, PCs in purple), 

unsaturation type (cyclopropane rings in blue, double bonds in green), and unique acyl chain 

modifications (odd-carbon branched acyl chains in pink, hydroxyl acyl chains in brown). 
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Table S14. List of identified polyunsaturated fatty acids (PUFAs) within GPLs with observed and 

theoretical acyl chain product ion m/z values along with the bacterial lipid extract they were identified 

in. 

 

 



 
 

S22 
 

 

Table S15. List of identified hydroxyl acyl chains within GPLs with observed and theoretical acyl chain 

product ion m/z values along with the bacterial lipid extract they were identified in. 
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Table S16. List of identified OH acyl chains with their respective acyl chain product ion m/z values along 

with unmodified (non-hydroxyl) acyl chains which are isobaric with each hydroxyl acyl chain. The small 

difference in mass between hydroxyl acyl chains and unmodified acyl chains showcases the need for 

high-resolution high-mass accuracy instrumentation for identification of hydroxyl acyl chains. 
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Table S17. List of identified lysyl-PGs with their respective precursor m/z values in Gram-negative C. 

jejuni and Gram-positive B. subtilis and L. plantarum. 

 


