
Abstract 

Candida albicans belongs to serious human opportunistic pathogens, causing severe health 

complications to immunocompromised patients. To my best knowledge, it is the only organism that 

survives with unmethylated cap structures found on the 5´ends of mRNA molecules. Using functional 

assay, I demonstrated that orf19.7626 codes for C. albicans translation initiation factor 4E (Ca4E). We 

couldn´t prove our hypothesis, that Ca4E could be responsible for the unmethylated cap recognition in 

our model organism S. cerevisiae.  

Candida sp. possesses also another rather unusual feature – ambiguous CUG codon. In most of the 

cases, CUG is decoded as a serine, but sometimes also as a leucine. This gives rise to a so called 

"statistical proteome". One CUG codon is also part of the mRNA coding for Ca4E protein, therefore 

two versions of Ca4E—Ca4E
Leu

 and Ca4E
Ser

—might occur in C. albicans simultaneously. Both of 

them are able to rescue deletion of S. cerevisiae eIF4E gene, but they confer temperature sensitivity to 

the heterologous host. This phenotype is more pronounced with the Ca4E
Leu

 version. 

We observed milder temperature sensitive phenotype after co-expression of Ca4E together with C. 

albicans eIF4G (Ca4G). Conformational coupling between eIF4E and eIF4G leads to enhanced 

affinity of eIF4E to the cap structure and facilitates connection of mRNA with 43S ribosome subunit. 

It is therefore possible, that heterologous interaction of Ca4E with S. cerevisiae eIF4G is not able to 

fully supply these functions. Ca4G also contains one CUG codon, which doesn´t have impact on any 

phenotype in our model system.  

Ca4E
Leu

 is also less stable when purified from bacterial cultures; therefore I used predominantly the 

Ca4E
Ser

 protein for the crystallography trials. I was able to prepare microcrystals from 2 complexes: 

Ca4E
Ser

•m
7
GTP and "trunc.4E•m

7
GpppG•eIF4GHis peptid". However, both of them need to be further 

optimized. I employed shorter Ca4E version as truncation of the unstructured N-terminus from Ca4E
Ser

 

(trunc.4E) should enhance crystal growth.   

Protein encoded by C. albicans orf19.3914 loosely resembles the Ca4E factor, but doesn’t behave as 

such in S. cerevisiae. It is also not able to rescue growth of S. cerevisiae strains defective in mRNA 

capping. I conclude that this protein alone cannot bind unmethylated cap structures. 

During my PhD studies, I also took part in research devoted to IRES elements and became a co-

author of two enclosed publications. 
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