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• Barth Syndrome is caused by defects in the 
gene TAFAZZIN which is involved in the 
remodeling of cardiolipins (CL).

• CL are involved in the mitochondrial respiratory 
chain, mitochondrial dynamics, mitophagy and 
apoptosis.

• Defects in TAFAZZIN results in decreased levels 
of CL and increased levels of 
monolysocardiolipins (MLCL)
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Introduction

TAFAZZIN

MLCL

• We performed 4D-Lipidomics (retention time, m/z, 
ion mobility and fragmentation) using a reversed 
phase HPLC-MS platform using a timsTOF Pro 
(Bruker) on heart tissue from Barth syndrome 
patients and controls.

• A vacuum-insulated probe heated ESI source was 
used and ions were separated and fragmented 
using Parallel Accumulation Serial Fragmentation 
(PASEF). 

• Lipid annotation was done using an in-house 
bioinformatics pipeline in combination with 
MetaboScape® 2023 (Bruker).

Method

• Using 4D-Lipidomics we were able to generate an 
in-depth characterization of cardiolipins in heart 
tissue from Barth syndrome patients and 
controls.

• Our results confirm earlier findings that Barth 
syndrome results in elevated MLCLs and 
decreased CLs.

• Barth syndrome results in abnormal CL fatty acid 
composition which is characterized by less 
incorporation of unsaturated fatty acids (FA). 

• PASEF enabled high speed MS/MS acquisition 
which in combination with MetaboScape®

allowed for the characterization of the fatty acid 
composition of CL and MLCL.

Results

4D-Lipidomics

• 4D-lipidomics using PASEF is a promising 

technique for in-depth characterization of 

cardiolipins in complex samples.

• PASEF enables high speed acquisition of 

MSMS spectra.

• Barth syndrome results in significant 

changes in cardiolipin levels. Further 

investigations are needed to analyze 

whether these systemic lipidomic 

changes can be tied to the pathology of 

Barth syndrome.
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