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Cardiac lipidomic, metabolic, and 

adaptive mechanisms 

Effects of cardiac specific upregulation 

of cardiolipin synthase and the 

subsequent lipidomic and bioenergetic 

effects 

Targeting phospholipases by 

transgenically expressing/ablating 

iPLA
2
g and its subsequent lipidomic 

effects 

Novel interpretation of the role of the mitochondrial lipidome 

in health and disease as it relates to Barth syndrome  

Barth Syndrome Mouse Model 
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Values represent the mean + S.E. cardiolipin molecular species content (nmol/mg protein) in 2 month old WT and Tafazzin 

knockdown mice (N = 4)  
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 Activity 

Kiebish et al 2012 (in press JBC) Black Diamonds (Wildtype) and White Squares (CLS)
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Tafazzin inducible 

shRNA 

Knockdown Mouse 

Model 
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Goal was to use cardiolipin synthase over expression in the heart to 

attenuate altered cardiolipin molecular species in Barth Syndrome, thus 

restoring the homeostatic balance of mitochondrial substrate utilization 
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Values represent the mean + S.E. cardiolipin molecular species content (nmol/mg protein) 

in WT, Taz, CLS, and Taz x CLS treated with doxycyline for 2 months (N = 4)  
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Values represent the mean + S.E. cardiolipin molecular species content (nmol/mg protein) 

in WT, Taz, CLS, and Taz x CLS treated with doxycyline for 2 months (N = 4)  
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Molecular Species 
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TAZ WT 

WT CLS 

TAZ CLS 
Values represent the mean + S.E. choline glycerophospholipid molecular species content (nmol/mg protein) in WT, Taz, 

CLS, and Taz x CLS treated on doxycyline for 2 months (N = 4)  
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Tafazzin inducible 

shRNA 

Knockdown Mouse 

Model 

Cardiac specific 

Tg-Cardiolipin 

Synthase Mouse 

Model 

• Although cardiolipin molecular species were less 

remodeled in the Taz X CLS mouse model, the overall 

bioenergetic phenotype was attenuated, possibly 

suggesting that alternative factors may be influencing 

bioenergetics  



Tafazzin inducible 

shRNA 

Knockdown Mouse 

Model 

iPLA2g KO 

iPLA2g-TG 

Does iPLA
2
g expression attenuate dysfunctional cardiolipin 

remodeling as well as effect survival of the cross? 
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Values represent the mean + S.E. cardiolipin molecular species content (nmol/mg protein) in WT, Taz, Taz x iPLAgKO, and 

Taz x iPLA2g-TG treated on doxycyline for 2 months (N = 4)  



• Through the utilization of various transgenic models as 

well as investigating dynamic flux of the lipidome, we can 

elucidate the lipidomic/bioenergetic connection that 

initiates pathological sequalae or that can be identified 

for therapeutic efficacy 

• Regulation of the mitochondrial lipidome may hold 

unknown mechanism that go well beyond just structure 

and enzyme kinetics 

• The inducible Tafazzin shRNA knockdown mouse model 

of Barth Syndrome is an invaluable tools to discover 

unknown mechanism that embody the Barth Syndrome 

phenotype which can be therapeutically targeted 
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Molecular Species 

Values represent the mean + S.E. ethanolamine glycerophospholipid molecular species content (nmol/mg protein) in WT, 

Taz, CLS, and Taz x CLS treated on doxycyline for 2 months (N = 4)  
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