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Abstract 
 
Carbon catabolite repression in A. nidulans is a regulatory system which allows the 

organism to utilize the most preferable carbon source by repressing the expression of 

genes encoding enzymes utilizing alternative carbon sources. A ubiquitination pathway 

was shown to be one of the key mechanisms which regulate carbon source utilization, 

when creB was found to encode a deubiquitinating enzyme. Strains containing 

mutations in creB show loss of repression for some metabolic pathways in carbon 

catabolite repressing conditions, and also grow very poorly on several sole carbon 

sources such as quinate and proline, suggesting CreB plays multiple roles in the cell. 

 

This work describes the analysis of the interaction of CreB with CreA, and with PrnB 

and QutD. Various epitope-tagged versions of CreA were expressed in A. nidulans, and 

an internally located HA-epitope tag was found to allow detection of CreA using 

Western analysis. A diploid strain was constructed between strains containing HA-

tagged CreA and FLAG-tagged CreB. When CreB was immunoprecipitated, HA-

tagged CreA was also precipitated in the diploid, indicating that CreA and CreB are 

present in a complex in vivo. To determine whether CreA is a ubiquitinated protein, a 

version of CreA that was tagged with both an HA epitope and a His-tag was expressed 

in A. nidulans, and protein extracts were precipitated with an UbiQapture™-Q matrix. 

Western analysis was used to show that CreA was present in the precipitate. These 

findings suggest that CreA is a ubiquitinated protein, and a target of the CreB 

deubiquitination enzyme. 

 

To determine whether the proline permease (PrnB) is a direct substrate of CreB, 

plasmids to express epitope-tagged versions of PrnB were constructed and introduced 

into the prnB mutant strain. No tagged protein could be detected by Western analysis, 

even when these constructs were over-expressed from the gpdA promoter. However, a 

construct to express an HA epitope tagged version of quinate permease (QutD) fully 

complemented the qutD mutant strain, and HA-tagged QutD could be easily detected in 

Western analysis when probed with the anti-HA monoclonal antibody. A diploid strain 

was made between a complementing transformant and a strain expressing a FLAG-

tagged CreB construct. When QutDHA was immunoprecipitated, CreBFLAG was 

detected in the immunoprecipitate of the diploid. A proportion of QutDHA was also co-

precipitated in the diploid when CreBFLAG was immunoprecipitated. Thus, CreB is 

iv 



present in a complex with QutD in vivo. Further results showed that the concentration 

of QutD in the cell is lower in a creB null mutant background than in the wild-type 

background, indicating that deubiquitination is required to prevent protein turnover. 

Northern analysis of mRNA showed that the failure of creB mutant strains to grow on 

quinate medium was not due to a failure of transcriptional induction of qutD, as the 

amount of mRNA was not lower in a creB1937 mutant background compared to the 

wild-type. Furthermore, experiments were undertaken that showed that QutD is a 

ubiquitinated protein. These findings suggest that quinate permease is regulated 

through deubiquitination involving the CreB deubiquitination protein in A. nidulans. 

 

In addition to the candidate protein approach asking whether CreA is a substrate of 

CreB, a proteomics approach was also used to identify proteins that interact with CreA. 

However, no clear interacting proteins were identified using this approach. 
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