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 Forebrain development–an intricate balance decides between health and disease
 


 
















	
        
        
        Tamrat Meshka Mamo
        
        






Tamrat Meshka Mamo studied biology at Addis Ababa University in Ethiopia where he obtained his Bachelor and moved on to obtain his MSc in Neuroscience from the Bordeaux Segalen University in France. Tamrat received his PhD in Molecular Medicine from the University of Hannover in Germany. In 2019 he joined the Max Delbrück Center for Molecular Medicine in Berlin as a postdoctoral researcher in the laboratory of Annette Hammes. Tamrat was awarded several scholarships, including the Netherlands research fellowship, the Neurasmus master scholarship and the Hannover Biomedical Research School scholarship. Tamrat is currently working on the identification of novel disease relevant modulators that affect SHH pathway capacity and primary cilia dynamics in the developing brain.


        
        
            
                
            
        
        
     and 
        Annette Hammes
        
        






Annette Hammes received her PhD at the Julius-Maximilians University of Würzburg. She is now a group leader at the Max-Delbrück-Center for Molecular Medicine in the Helmholtz Association on Berlin, Germany. The work of her team focuses on molecular mechanisms underlying defects in neuronal stem and progenitor cell fate decision during early embryonic development causing congenital defects of the central nervous system.


        
        
            
                
            
        
        
            
                
            
        
    
    








        From the journal Neuroforum

        https://doi.org/10.1515/nf-2022-0023

        

    

                            

                            
                        

                    


                    
                    
                        
                        
                        
                                



    Cite this


                            
                        
    Share this


                        
                        
                        

                        



                    


                    
                    
                        
                            
                                
                                    

                                

                            

                        

                    


                    
                    
                        
                            

                                
                                





                                
                                

                                





    
        
        
            
                

            

            
                
                
                
                
                    
                        Showing a limited preview of this publication:
                    

                
            

        


        
                
                    
    
        
Abstract

Patients carrying pathogenic gene variants encoding factors linked to the sonic hedgehog (SHH) pathway suffer from severe congenital brain malformations including holoprosencephaly (HPE). A poorly understood feature of these common anomalies is the highly variable penetrance, even amongst family members, carrying the same mutation. Modifier genes–genetic variants that can affect the phenotypic outcome of the primary disease-causing gene–contribute to this variability within pedigrees. Modifier genes can confer resilience or susceptibility to a disease, but are difficult to identify in humans. Studying the complex genetic interactions in mouse models of human congenital disorders can be instrumental in the identification of genes, that powerfully modulate SHH signaling pathway capacity and ultimately the penetrance of genetic disturbances. Understanding the underlying complex molecular mechanisms of disease aetiology and can support directing future genetic linkage studies in humans.



Zusammenfassung

Patienten mit pathogenen Genvarianten, die in dem Sonic-Hedgehog (SHH) Signalweg eine Rolle spielen, leiden an schweren angeborenen Fehlbildungen des Gehirns, einschließlich Holoprosenzephalie (HPE). Ein kaum verstandenes Merkmal dieser häufigen Anomalien ist die sehr unterschiedliche Penetranz, selbst unter Familienmitgliedern, die dieselbe Mutation tragen. Modikatorgene – genetische Varianten, die das phänotypische Ergebnis des primären krankheitsverursachenden Gens beeinflussen können – tragen zu dieser Variabilität bei. Modifikatorgene können Resilienz oder Anfälligkeit für eine Erkrankung verleihen; diese Gene sind aber beim Menschen schwer zu identifizieren. Die Untersuchung der komplexen genetischen Interaktionen in Mausmodellen menschlicher angeborener Störungen kann zu der Identifizierung von Genen beitragen, die SHH Signalwegkapazität und letztendlich die Penetranz genetischer Störungen stark modulieren. Das Verständnis der zugrunde liegenden komplexen molekularen Mechanismen der Krankheitsätiologie kann richtungsgebend für zukünftige Studien an den genetischen Ursachen bestimmter kongenitaler Erkrankungen beim Menschen sein.


Keywords: congenital disorder; genetic modifier; holoprosencephaly; primary cilium; sonic hedgehog signaling
Schlüsselwörter: angeborene Erkrankungen; genetische Modifikatoren; Holoprosenzephalie; primäres Zilium; Sonic Hedgehog Signalweg
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