
 
Cross talk between adenoviral E1A protein and cellular CtBP 

protein 
Victoria Rashkova 

 
Adenovirus is the virus that is causing most of the common cold cases. One of the viral 
proteins, E1A, is believed to cause cancer in rats upon infections with certain type of the 
virus, together with other tumor inducing proteins. It causes tumors by deregulating the 
metabolism of the cells and affecting the work of normal cellular processes. In response 
to E1A the cells react by activating a process known as programmed cell death 
(apoptosis). That prevents spreading of the cancer towards normal cells. When E1A is 
mutated, so that it cannot fulfill one of its functions, it cannot induce cell death. This 
function is binding to a cellular protein called CtBP involved in cell death repression. In 
this study, I questioned if apoptosis failed to be induced by mutant E1A, lacking the 
CtBP binding part. In this model, when E1A binds CtBP it induces apoptosis due to 
E1A’s cancer-causing activities. Since CtBP normally represses genes involved in apoptosis,  
a link between E1A, CtBP and apoptosis was established. If CtBP binds to E1A, it is not 
able to repress apoptosis genes. To test this, the levels of expression of the apoptotic 
proteins were compared in cells that express normal (wild type) E1A with cells 
expressing mutated E1A. My results suggest that the proteins that are typical during 
apoptosis are stable and up-regulated in response to the wild type E1A, but no detectable 
signs of apoptosis can be seen in response to the mutant E1A. I also suggested that CtBP 
might have and effect on another oncoprotein – DEK. 
 
To study these properties of the different E1A proteins (the wild type and the mutant) cell 
lines were established for inducible expression of E1A. Only upon antibiotic addition the 
proteins were synthesized (doxycyclin (dox) in this case). This prevents the toxic effect of 
E1A on the cells before dox addition. Separate cell lines were established for the E1A 
wild type and the mutant. A technique called western blot was used for detection of all 
proteins. Proteins were separated according to their size and analyzed. By Western blot 
analysis I could verify E1A expression in wild type and mutant cells. It did not show up-
regulated levels of DEK in the mutant cells in compared to the wild type cells. Mediators 
of apoptosis were stabilized in only the wild type E1A expressing cells only after longer 
expression of E1A.  
 
This study showed that the dox induction system (TetON system) was functional in 
mutant and wild type cells. It also suggested a connection between CtBP binding E1A 
and apoptosis. Since the mutant failed to induce apoptosis mutant cells only contained the 
E1A cell proliferation inducing activity. DEK protein, which is up-regulated in many 
cancers, was expected to be up-regulated in the mutant cell lines compared to the wild 
type, but that was not the result that western blot analysis implied. Also the RNA levels 
of DEK that were measured did not show much difference in response to either wild type, 
or mutant E1A protein. 
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