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Introduction: Intellectual disability (ID) is a lifelong, debilitating condition affecting 2.5% of children and adults worldwide. Our 
TIDEX project aimed to identify novel, potentially treatable ID genes employing the utility of the metabolic phenotype. 
Methods: Criteria were applied to select patients for NGS: patient with unexplained, Mendelian ID plus metabolic abnormalities. 
Whole exome sequencing was performed for trio’s with customized bio-informatics and subsequent validation. 
Results: In 8 families meeting the selection criteria, we discovered 6 novel human genetic defects including a new treatable disorder 
mitochondrial carbonic anhydrase VA (CA-VA) deficiency identified in two non-consanguineous siblings with neonatal lethargy, 
hyperammonemia, hyperlactatemia and hypoglycemia. CA-VA deficiency impairs bicarbonate provision to four mitochondrial 
enzymes with a central role in the urea cycle and intermediary metabolism. CA-VA deficiency is amenable to preventive and 
emergency treatment, and expands the number of treatable IDs. The other discovered genes (various phase validation) include a 
nuclear mitochondrial disease, biotin responsive, neuronal arborization, early endosomal recycling genes. 
Conclusions: Our high success rate emphasizes the importance of the metabolic phenotype for gene discovery using NGS 
technologies. Advantages include: facilitation candidate gene hypothesis, validation causality identified variants, and targets for 
treatment. Most important, such discoveries can be directly translated into improved patient care.
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