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Title  

Translational diagnostics program for undiagnosed and rare diseases: bringing 
together clinical phenotype, genome, and biological function and structure 

Description 

Most rare diseases have genetic origin. It is likely that undiagnosed patients who express a 

rare disease with a complex phenotype carry pathogenic mutations. Although, genome NGS 

has increased the ability to find genetic causative mutation/s in a patient, variants of 

unknown significance (VUS) are found very frequently. To reach the diagnosis in patients 

presenting an undiagnosed and rare disease (URD), a comprehensive medical, genetic and 

scientific approach is needed. This approach also attempts to connect phenotype and 

genotype by stablishing, the pathophysiological mechanisms that disrupt correct 

homeostasis leading to the disease state. 

Our hypothesis is that the clinical solutions of URDs in modern medicine require addressing 

diagnosis and treatment at the boundary between deep phenotypic characterization, 

genomic profiling and functional biology research in the context of a specific in-house 

program in the hospital setting. 

Therefore, the project aims are designed to address questions related to the medical 

knowledge of the patient's disease: 

1) How can we determine the diagnosis of the URD patients in the context of a VUS in a 

candidate gene. 

2) What is the cellular effect of the pathogenic variants in genes that share the 

pathophysiological process such as mitochondrial dynamics and biology. 

3) How the structural changes in the mutant protein GDAP1 in mitochondria can affect such 

a cellular process.  

To address these questions, we propose a process that goes from the general aspects of URD 

diagnosis, with a variety of phenotypes and genes, to specific biological aspects of 

pathogenic mutations. 
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Diseases: 

1. Neuromuscular and neurogenetic diseases: Neurometabolic disease ORPHA:68385 

2. Rare diseases associated with mitochondrial dynamics: Charcot-Marie-Tooth 2A 
disease (CMT2A2, MFN2); Autosomal dominant optic atrophy 1 (OPA1); 
Encephalopathy, lethal, due to defective mitochondrial peroxisomal fission 1 (DNM1L), 
optic atrophy 5 (DNM1L)  

OMIM: # 609260, # 165500, # 214400, # 610708  

ORPHA: 90118, 98676, 330050, 101102, 98673  

3. GDAP1-related Charcot-Marie-Tooth neuropathies (CMT4A, CMT2K, AR-CMT2K)  

OMIM: # 607831, # 608340, # 214400, # 607706  

ORPHA: 99944, 101097, 217055, 101102, 99948  
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