
SUMMARY  

Introduction: The development of molecular genetic methods has in many fields 

necessitated their inclusion in routine clinical practice, including ophthalmology. The main 

aim of this thesis was detailed clinical characterization of Czech patients with suspected 

inherited corneal disorders, followed by genetic testing to determine or specify their clinical 

diagnosis and subsequently to use the knowledge gained in clinical and genetic counselling 

and to apply preventive measures in order to avoid loss of vision. 

Material and Methods: Individuals included in this research were either followed up or 

newly referred to the Cornea clinic of the Department of Ophthalmology, First Faculty 

of Medicine, Charles University and General University Hospital in Prague. Detailed clinical 

examination included corneal tomography, specular microscopy, spectral domain optical 

coherence tomography, biometry and genealogical analysis. DNA was extracted from 

peripheral blood leucocytes or buccal cells. Disease-causing variants were searched for using 

Sanger or massively parallel sequencing, variant pathogenicity was assessed in silico using 

various algorithms and by segregation analyses within the families. In some cases 

assessment of the functional impact on the pre-mRNA splicing process was performed. 

In patients with Fuchs endothelial corneal dystrophy (FECD) CTG triplet repeat in TCF4 was 

genotyped.  

Results: In total, 44 Czech patients from 19 families with various monogenic corneal 

disorders were characterized and their clinical and molecular genetic findings reported 

in scientific literature. The disorders studied included lattice corneal dystrophy, Schnyder 

corneal dystrophy, posterior polymorphous corneal dystrophy (PPCD) type 3, congenital 

hereditary endothelial dystrophy, cornea plana, and brittle cornea syndrome. The most 

important discovery was that mutations in a novel gene GRHL2 cause PPCD type 4. This has 

enabled to prove that abnormal activation of epithelial-to-mesenchymal transition in corneal 

endothelial cells is a common mechanism implicated in all currently known PPCD types. 

Genotyping of 132 Czech individuals with FECD found repeat expansion in 107 (81.1%). 

A unique group of 6 cases with rare paraproteinemic keratopathy was also collected as a part 

of differential diagnostic procedure.  

Conclusion: Correctly performed and interpreted molecular genetic analysis confirmed 

the suspected diagnoses, identified family members at risk, helped to estimate prognosis and 

improved clinical counselling. The results were used in the prevention of development and 

progression of inherited corneal disorders and their complications. 
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