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Abstract

        
Septo-optic dysplasia (SOD) syndrome is a rare congenital disorder characterized by a classic triad of optic nerve/chiasm hypoplasia, agenesis of septum pellucidum and corpus callosum, and hypoplasia of the hypothalamic-pituitary axis.

        
Herein, we report the clinical case of 2-year-old boy presenting with psychomotor delay, nystagmus, congenital hypothyroidism, and a clinically relevant growth delay. The neuroradiological examination showed partial segmental agenesis of the corpus callosum, agenesis of the septum pellucidum, optic nerve hypoplasia, and a small pituitary gland with a small median pituitary stalk. A whole-exome sequencing analysis detected a novel heterozygous de novo variant c.1069_1070delAG in SON, predicted as likely pathogenic.

        
To date, SON pathogenic variants have been described as responsible for Zhu-Tokita-Takenouchi-Kim (ZTTK) syndrome, a multisystemic neurodevelopmental disorder mainly characterized by intellectual disability, facial dysmorphisms, visual abnormalities, brain malformations, feeding difficulties, and growth delay. The herein described case is the first recognized clinic-radiological occurrence of SOD syndrome with hypothalamic-pituitary dysfunction in a patient carrying a SON gene variant, considered responsible of ZTTK syndrome, suggesting a possible relationship between SOD and SON gene alterations, never described so far, making the search for SON gene mutations advisable in patients with SOD.

      


        

Keywords

        septo-optic dysplasia - 
        Zhu-Tokita-Takenouchi-Kim syndrome - 
        
          SON gene
      


Statement of Ethics


        
Parents of the subject have given their written informed consent for publication of the case and related images.

      



Authors' Contribution


        
R.R., A.C., and L.P. conceptualized and designed the study; L.P., A.C., M.C.V., C.B., M.A., G.K., G.P., G.V., R.N., and R.R. collected data; L.P., A.C., E.P., D.P., M.C.V., C.B., M.A., G.K., G.P., G.V., R.N., and R.R. contributed to analysis and interpretation of results; L.P., A.C., E.P., D.P., M.C.V., C.B., and R.R. drafted manuscript preparation. All authors reviewed the results and approved the final version of the manuscript.

      




      

Supplementary Material

      
	
Supplementary Material



    









Publication History

Received: 02 May 2023


Accepted: 19 June 2023


Accepted Manuscript online:
21 June 2023


Article published online:
10 August 2023



© 2023. Thieme. All rights reserved.

Georg Thieme Verlag KG
Rüdigerstraße 14, 70469 Stuttgart, Germany




 




	
References


	
1 
          
            Ward DJ, 
          
          
            Connolly DJA, 
          
          
            Griffiths PD. 
          
        Review of the MRI brain findings of septo-optic dysplasia. Clin Radiol 2021; 76 (02) 160.e1-160.e14 





CrossrefPubMedGoogle Scholar





	
2 
          
            McCabe MJ, 
          
          
            Alatzoglou KS, 
          
          
            Dattani MT. 
          
        Septo-optic dysplasia and other midline defects: the role of transcription factors: HESX1 and beyond. Best Pract Res Clin Endocrinol Metab 2011; 25 (01) 115-124 





CrossrefPubMedGoogle Scholar





	
3 
          
            Ganau M, 
          
          
            Huet S, 
          
          
            Syrmos N, 
          
          
            Meloni M, 
          
          
            Jayamohan J. 
          
        Neuro-ophthalmological manifestations of septo-optic dysplasia: current perspectives. Eye Brain 2019; 11: 37-47 





CrossrefPubMedGoogle Scholar





	
4 
          
            Sataite I, 
          
          
            Cudlip S, 
          
          
            Jayamohan J, 
          
          
            Ganau M. 
          
        Septo-optic dysplasia. Handb Clin Neurol 2021; 181: 51-64 





CrossrefPubMedGoogle Scholar





	
5 
          
            Ueda M, 
          
          
            Matsuki T, 
          
          
            Fukada M. 
          
          et al. 
        Knockdown of Son, a mouse homologue of the ZTTK syndrome gene, causes neuronal migration defects and dendritic spine abnormalities. Mol Brain 2020; 13 (01) 80 





CrossrefPubMedGoogle Scholar





	
6 
          
            Kushary ST, 
          
          
            Revah-Politi A, 
          
          
            Barua S. 
          
          et al; 
          DDD Study, 
          TUDP Consortium. 
        ZTTK syndrome: clinical and molecular findings of 15 cases and a review of the literature. Am J Med Genet A 2021; 185 (12) 3740-3753 





CrossrefPubMedGoogle Scholar





	
7 
          
            Yang L, 
          
          
            Yang F. 
          
        A de novo heterozygous variant in the SON gene is associated with Zhu-Tokita-Takenouchi-Kim syndrome. Mol Genet Genomic Med 2020; 8 (11) e1496 





CrossrefPubMedGoogle Scholar





	
8 
          
            Richards S, 
          
          
            Aziz N, 
          
          
            Bale S. 
          
          et al; 
          ACMG Laboratory Quality Assurance Committee. 
        Standards and guidelines for the interpretation of sequence variants: a joint consensus recommendation of the American College of Medical Genetics and Genomics and the Association for Molecular Pathology. Genet Med 2015; 17 (05) 405-424 





CrossrefPubMedGoogle Scholar





	
9 
          
            Miller SP, 
          
          
            Shevell MI, 
          
          
            Patenaude Y, 
          
          
            Poulin C, 
          
          
            O'Gorman AM. 
          
        Septo-optic dysplasia plus: a spectrum of malformations of cortical development. Neurology 2000; 54 (08) 1701-1703 





CrossrefPubMedGoogle Scholar





	
10 
          
            Kim JH, 
          
          
            Shinde DN, 
          
          
            Reijnders MRF. 
          
          et al; 
          University of Washington Center for Mendelian Genomics, 
          Deciphering Developmental Disorders Study. 
        De novo mutations in SON disrupt RNA splicing of genes essential for brain development and metabolism, causing an intellectual-disability syndrome. Am J Hum Genet 2016; 99 (03) 711-719 





CrossrefPubMedGoogle Scholar





	
11 
          
            Lu X, 
          
          
            Göke J, 
          
          
            Sachs F. 
          
          et al. 
        SON connects the splicing-regulatory network with pluripotency in human embryonic stem cells. Nat Cell Biol 2013; 15 (10) 1141-1152 





CrossrefPubMedGoogle Scholar





	
12 
          
            Karczewski KJ, 
          
          
            Francioli LC, 
          
          
            Tiao G. 
          
          et al; 
          Genome Aggregation Database Consortium. 
        The mutational constraint spectrum quantified from variation in 141,456 humans. Nature 2020; 581 (7809) 434-443 





CrossrefPubMedGoogle Scholar





	
13 
          
            Ahn E-Y, 
          
          
            DeKelver RC, 
          
          
            Lo M-C. 
          
          et al. 
        SON controls cell-cycle progression by coordinated regulation of RNA splicing. Mol Cell 2011; 42 (02) 185-198 





CrossrefPubMedGoogle Scholar





	
14 
          
            Slezak R, 
          
          
            Smigiel R, 
          
          
            Rydzanicz M. 
          
          et al. 
        Phenotypic expansion in Zhu-Tokita-Takenouchi-Kim syndrome caused by de novo variants in the SON gene. Mol Genet Genomic Med 2020; 8 (10) e1432 





CrossrefPubMedGoogle Scholar





	
15 
          
            Dingemans AJM, 
          
          
            Truijen KMG, 
          
          
            Kim JH. 
          
          et al. 
        Establishing the phenotypic spectrum of ZTTK syndrome by analysis of 52 individuals with variants in SON. Eur J Hum Genet 2022; 30 (03) 271-281 





CrossrefPubMedGoogle Scholar










 

	
Supplementary Material





	
Supplementary Material











    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 3.238.192.85
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  