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ODx inhibitors for the treatment of 
metabolic and neurological diseases  
 
The invention identifies human oxaloacetate decarboxylase (hODx) as a new 
pharmacological target for the treatment of common metabolic and neurological 
diseases and provides pilot compounds that inhibit hODx in the micromolar range. 
The technology was invented by researchers at Innsbruck University. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Background 
In mammals including humans, generation of energy from 
carbohydrates and lipids requires the continuous activity 
of the tricarboxylic acid (TCA) cycle, where acetyl-CoA 
derived from these nutrients is condensed with 
oxaloacetate (OAA) to citrate, to be used for ATP 
production in the mitochondria. TCA cycle intermediates, 
such as α-ketoglutarate and malate, are continuously 
withdrawn for the biosynthesis of important metabolites, 
such as the neurotransmitter glutamate, and for 
gluconeogenesis, respectively. To allow continuous 
cycling of the TCA cycle, OAA levels must be replenished 
by anaplerotic reactions, the most important of which 
consists of the direct carboxylation of pyruvate through 
pyruvate carboxylase (PC). PC is an essential 
mitochondrial enzyme, the deficiency of which results in 
severe metabolic diseases in mice and humans. The 
requirement for OAA is particularly high during oxidation 
of fatty acids, which provides acetyl-CoA but, unlike 
glycolysis, does not provide pyruvate which could be used 
for OAA synthesis. Enzymes converting OAA back into 
pyruvate (referered to as ODx) directly antagonize PC 
activity and thereby have the potential to inhibit 
cataplerotic reactions, such as the biosynthesis of 
neurotransmitters, halt the TCA cycle and inhibit fatty acid 
oxidation. Proteins with ODx activity are known in bacteria 
but were not previously identified in mammals. 

 

Technology 
Using molecular modelling and subsequent biochemical 
analyses, the first human ODx (hODx) enzyme was 
identified and expressed in bacteria. The recombinant 
protein catalyzes the decarboxylation of OAA in vitro and 
deletion of the mouse homolog led to increased OAA 
levels in the liver and kidney of hODx KO mice. Several 
pharmacological inhibitors of hODx were identified which 
inhibit the enzyme with an IC50 in the micromolar range; 
optimization of inhibitory compounds by medicinal 
chemistry is ongoing. 

 

 

Potential application 
- Treat obesity and hypercholesterinemia by stimulating 

fatty acid oxidation  
- Combat diseases associated with genetic and lifestyle-

driven PC deficiency 
- New option to treat neurological disorders by causative 

therapy 
- Extension of technology possible to other diseases with 

PC involvement (e.g. diabetes mellitus) 

Development status 
ODx inhibitors with IC50 in micromolar range already 
available, optimization ongoing 

Status of the Patent 
EP application October 2014 

Cooperation options 
License agreement, development partnership 
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