
Abstract 
Due to the action of endogenous and exogenous agents, DNA is subject up to 70,000 

lesions per day, thus the existence of repair mechanisms and enzymes is more than necessary. 

We know basic mechanisms of several specific DNA repair pathways, of which the Fanconi 

anaemia (FA) repair pathway is one of the least explored. FA is a rare, autosomal recessive 

disorder characterized by early onset bone marrow failure, developmental defects, genomic 

instability and predisposition to acute myeloid leukaemia and solid tumours.  

The primary diagnosis of FA is a hypersensitivity to cross-linking agents of DNA due to 

inactivation of one of the 21 genes from the FA repair pathway, the so-called FANC genes 

(FA complementation group). The molecular defect in FA is an impaired repair of DNA 

interstrand cross-links (ICLs). The ICLs are cytotoxic lesions that inhibit the process of DNA 

replication and transcription. A crucial step in the FA pathway that initiates ICL repair is  

a monoubiquitination of FANCD2. FANCD2 monoubiquitination is a base for the recruitment 

of additional proteins that coordinate DNA repair. Ubiquitin is recruited via activating 

enzyme E1 (UBA1), ubiquitin-conjugating enzyme E2T (UBE2T) and transferred onto 

FANCD2 by multisubunit E3 ligase (FA core complex). There are up to 11 different proteins 

composing FA core complex, of which are the most important FANCB, FAAP100 and 

FANCL. However, a minimal system for proper monoubiquitination of FANCD2 is ubiquitin, 

UBE2T, FANCL, UBA1 and DNA. 

 This work deals with molecular architecture and factors regulating ubiquitination and 

thus the entire FA pathway. The main task was to prepare and characterize the construct and 

mutant variants of UBE2T and FANCL and to study the mechanism of transmission of 

ubiquitin via E3 ligase to the substrate, FANCD2. A covalent complex of UBE2T with 

ubiquitin was produced. Variants of constructs of different domains of FANCL were prepared 

in order to investigate the molecular mechanisms of FANCD2 monoubiquitination. These 

were expressed, purified and their enzymatic activity and binding properties were tested with 

the Ub-UBE2T protein complex. In addition, various mutant variants of UBE2T were 

prepared and their activity was tested through monoubiquitination of FANCD2 for better 

understanding of structural rearrangement of UBE2T to achieve its activity and for future 

structural analyzes. 
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