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Supplementary Table 1 
Established lipid libraries (1-37) and libraries from LipidBlast (38-44) for lipidome analysis of C. glutamicum. 
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Supplementary Table 2 
Summary of LC-MS/MS ESI TOF (positive ionisation mode) identified hTMCM, ketoTMCM, AcTMCM and hGMM glycolipid (sub)classes in 
C. glutamicum wildtype (TL, IM, OM), TmaT KO mutant (TL, IM, OM) and PBQC (TL, IM, OM). 
The mycolic acids are sorted according to their size (Da) and degree of saturation. Saturated, mono-, di- and tri-unsaturated mycolic acid 
chains were identified, with decreasing absolute numbers for increasing saturation levels. (A) 33 hTMCM species were identified within the 
size range of 726.5 Da (MA24:0) to 916.7 Da (MA38:3). 30% more species were detected In the IM of the TmaT KO mutant, compared to the 
IM of the WT, whereas 25% less species were detected when comparing the OMs. They are equally distributed in the WT, and highly 
increased in the IM of the KO. (B) A total of 11 ketoTMCM species were identified, with a higher number represented in both the IM and OM 
of the TmaT KO mutant. In addition, no ketoTMCM species were identified in the OM of the WT, and a highly-increased number in the IM of 
the KO compared to its OM and the IM of the WT. (C) For AcTMCM species (8 species), more species were identified in both the IM and OM 
of the WT. They are completely absent in the KO. (D) hGMM species possess only one glucose unit compared to hTMCM. Here, 12 species 
were identified which are equally represented in the IM and OM of the KO. For the WT, 55% more species were detected in the OM. 
However, hGMM species are highly increased in the IM of the KO compares to the IM of the WT. Isomeric lipid species are annotated in 
brackets as numbers. 
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Supplementary Table 3: 
Summary of LC-MS/MS ESI TOF (pos. mode) identified h2TDCM glycolipid species (cord factor) in C. glutamicum wildtype 
(TL, IM, OM), TmaT KO mutant (TL, IM, OM) and PBQC (TL, IM, OM). 
Altogether, 43 h2TDCM species were identified within the size range of 1174.9 Da (MA26:0 + MA28:1) to 1427.2 Da (MA36:0 + 
MA36:1) containing 21 different mycolic acid (MA) moieties. h2TDCM species carry two MA moieties. The five most 
identified mycolic acid moieties were MA32:0 (15x), MA34:1 (10x), MA34:0 (8x), MA36:2 (6x) and MA36:1/MA26:0 (5x each). For 10 
h2TDCM species, the two MA moieties could not be clearly identified. Moreover, three isobaric h2TDCMs were identified. 
In the IM and OM of the WT, h2TDCM species were equally present, whereas there were more species identified in the IM 
of the TmaT KO compared to its OM. Isomeric lipid species are annotated in brackets as numbers. 
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Supplementary Table 4: 
Summary of LC-MS/MS ESI TOF (pos. mode) identified Ac1-hTDCM, Acyl-hTMCM and Acyl-AcTMCM glycolipid species in 
C. glutamicum wildtype (TL, IM, OM), TmaT KO mutant (TL, IM, OM) and PBQC (TL, IM, OM). 
All three mycolic acid subclasses have not been described before. (A) Ac1-hTDCM species are closely related to h2TDCM 
species with the only difference that one of the two mycolic acid moieties carries an acetyl group instead of a hydroxyl 
group. This new species was identified in the WT as well as in the TmaT KO mutant, and also in both the IM and OM 
fraction. (B) Acyl-hTMCM species are based on hTMCM species, but carry an additional fatty acid or fatty alcohol (16:0 or 
18:1) on their terminal glucose unit of the trehalose. More species were identified in the TmaT KO mutant compared to the 
WT, and they also were more abundant in the IM compared to the OM. (C) Acyl-AcTMCM species are based on AcTMCM, 
but carry the same additional group on their trehalose unit as Acyl-hTMCM species. Only one species was identified in the 
IM of the WT. Isomeric lipid species are annotated in brackets as numbers. 
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Supplementary Table 5 
Summary of LC-MS/MS ESI TOF (pos. mode) identified DAG, Ala-DAG, CDP-DAG, PA and TAG lipid species in 
C. glutamicum wildtype (TL, IM, OM), TmaT KO mutant (TL, IM, OM) and PBQC (TL, IM, OM). 
The lipids are sorted according to their size (Da). Saturated, mono-, di- and one tri-unsaturated fatty acid chains were 
identified, with FA16:0, FA16:1, FA18:0 and FA18:1 being the most abundant ones. All identified DAGs were also found to be 
alanylated (13 species). CDP-DAG is an intermediate in the biosynthesis of PI and PG. Only one CDP-DAG was identified 
in the IM, carrying the highly abundant DAG16:0/18:1. Altogether, 13 TAGs were identified. They were equally identified in the 
IM and OM of the WT and KO. Isomeric lipid species are annotated in brackets as numbers. 
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Supplementary Table 6 
Summary of LC-MS/MS ESI TOF (pos. mode) identified PG, Ala-PG, Acyl-PG, and Acyl-PG like lipid species in 
C. glutamicum wildtype (TL, IM, OM), TmaT KO mutant (TL, IM, OM) and PBQC (TL, IM, OM). 
The lipids are sorted according to their size (Da). Saturated, mono- and di-unsaturated fatty acid chains were 
identified. (A) In total, 11 PG species were identified. They were more abundant in the IM compared to the OM. In 
addition, 55-60% less PG species were identified in the IM as well as the OM of the KO compared to the WT. (B) 
Two alanylated PG species were identified. They were found in the IM and the OM. (C) Three Acyl-PG species 
were identified in the IM. They were absent in the OM. (D) Four Acyl-PG like species were identified in the IM and 
OM of the WT. These species are completely absent in the KO. Isomeric lipid species are annotated in brackets as 
numbers.  
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Supplementary Table 7 
Summary of LC-MS/MS ESI TOF (positive ionisation mode) identified cardiolipin (CL) lipid species in C. glutamicum 
wildtype (TL, IM, OM), TmaT KO mutant (TL, IM, OM) and PBQC (TL, IM, OM). 
Altogether, 18 cardiolipin species were identified within the size range of 1349.9 Da (DAG30:1 + DAG34:1 and DAG32:1 + 
DAG32:1) to 1460.1 Da (DAG36:1 +DAG36:2), based on 12 different diacylglycerol moieties. Isomeric lipid species are 
annotated in brackets as numbers.  
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Supplementary Table 8 
Summary of LC-MS/MS ESI TOF (pos. mode) identified PI, PIM1, PIM2, AcPIM2-4, Gl-A and Gl-X/Y/Z lipid species in C. glutamicum 
wildtype (TL, IM, OM), TmaT KO mutant (TL, IM, OM) and PBQC (TL, IM, OM). The lipids are sorted according to their size (Da). 
Saturated, mono- and di-unsaturated fatty acid chains were identified. Isomeric lipid species are annotated in brackets as numbers. 
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Supplementary Table 9 
Summary of 185 identified lipids in C. glutamicum, representing 28 lipid (sub)classes. The relative abundance (n=6) of each 
lipid is given, as well as the raw p values and fold-changes when the inner and outer membranes are compared between the 
C. glutamicum wildtype and the TmaT mutant. The letters A-F refer to the same letters as in Figure 4. The slash signs mean 
that the p value or the fold change are outside of significance (p value 0.05, fold change <1). The fold change values also refer 
to Figure 5. The n/a signs mean that this lipid wasn’t identified.   
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Supplementary Table 9, continued  
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Supplementary Table 9, continued  
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Supplementary Figure 1: 
High-performance thin-layer chromatography (HPTLC) analysis of lipid extracts from C. glutamicum wildtype, TmaT 
mutant and TmaT complementation strain. Six biological replicates were analyzed for each lipid fraction and representative 
lanes shown in Figure 6A. A = Total Lipid, B = Inner Membrane (IM), C = Outer Membrane (OM) and sample set (Wildtype, 
TmaT mutant, TmaT Complementation Strain,. Some of the most common lipids are highlighted on the left-hand side of the 
figure. The asterisks mark the replicates which were selected for figure 6A.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


