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Introduction and Hypothesis 
E1B55k​­ ​(E1B​­​) Adenovirus (Ad) has been used as oncolytic agents (1) after the assumption                           
that its replication is p53­deficiency dependent (1,2). Further investigations disproved this                     
theory, showing that E1B​­ Ads replicate in a p53­independent manner (3,5,4,6). ​Sam Zhou et                           
al. hypothesized that E1B​­ Ads replicate in a CyclinE­dependent manner. Further studies                       
showed that CyclinE (CycE) overexpression (OE) is strictly correlated with the presence of                         
E1B protein (7,8) and that the first is required for an efficient viral replication (7), thus                               
suggesting a new E1B function not yet discovered. Even though E1B alone has shown some                             
activities in the cytosol (9), it mostly form a complex with E4orf6 (E4), acting as E3 ubiquitin                                 
ligase with various targets, among which p53 (9,10,11). This interaction relocalize E1B in the                           
nucleus (9). 
We hypothesize that E1B must interact with E4 in order to induce CycE OE.  
 
Materials and Methods 
Cells and viruses​: A549 cell lines, transfected to express a flag­tagged CycE, will be                           
infected with: Mock; wtAd expressing Ha­E1B and Myc­E4(positive Control); E1B​­​/E4​­​Ad, to                     
determine E1B/E4­independent CycE exp levels (negative control); E1B​­​Ad, expressing a                   
Myc­E4 protein; E4​­​Ad, expressing a HA­E1B protein. 
Viral replication and CPE​: All cell cultures will be infected with an MOI of 10 and will be                                   
arrested at h.p.i. of 12, 18, 24, 48; CPEs will also be evaluated at the mentioned time points.                                   
Quantitative Real­Time PCR will be used for viral DNA replication essay. 
Immunofluorescence (IF) and FRET​: monoclonal antibodies conjugated with fluorophores                 
to visualize CycE, E1B and E4 localization; FRET will be used to visualize E1B­E4                           
interaction. 
Western blot​: monoclonal antibodies will also be used. To normalize concentration we will                         
use an actin specific antibody. 
 
Discussion​ ​and possible results 
According to the literature, we should obtain results similar to ​figure​ 1, 2, 3.  
For hypothesis confirmation, results similar to ​graph 1 (without the yellow section) should be                           
obtained. In such case, E1B/E4 interaction is mandatory, and their target should be nuclear.                           
This information will also help further investigations. In the case that E1B alone produces                           
different CycE levels (yellow section, graph 1), it will mean that it needs the interaction with                               
E4 just for an efficient CycE OE, and that it is not dependent by it. 
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Figure 1​. Western Blot showing CycE expression in 12, 24,and 48 h.p.i. in A569 cells. Ad5 is the wt virus, dl1520 

is a E1B55k​­ ​Ad, (Adhz60 an Ad with the entire E1B gene deleted, it does not concern our purposes). In the 
absence of E1B55k, Cyclin E expression is much lower, though there is some expression due to E1A 

sequestering pRb in order to release E2F and permit S­phase protein expression. This image shows that a Cyclin 
E with e different molecular weight is induced by the virus, we don't address this information since it goes beyond 

the purposes of this project. Image obtained from ref. 7  
 
 

 
 
 

 
Figure 2​. E1B55k localization (A) alone or (B) in the presence of E4orf6 in H1299 ​human non­small cell lung 
carcinoma cell line​. In absence of E4orf6, E1B55k almost exclusively localize in the cytosol. Whether in its 

presence it migrates in the nucleus.  Image obtained from ref. 9. 
 
 
 
 
 
 

 
Figure 3. ​E4orf6 nuclear localization in absence of E1B55k, in H1299 human non­small cell lung carcinoma cell 

line at 24 h.p.i.. Image obtained from ref. 12. 
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Graph 1​. Aspected and possible concentration expressions among different virus  infections. If, in the absence of 
E4orf6, CycE expression is higher than E1A­induced level (4th column, yellow part) it would mean that E1B55k 
works also alone (regarding CycE),  presumably in the cytosol, and therefore it’s not dependent on E4orf6. . 

 
 
 
 
Abbreviations Legend​: E1B55k is referred as E1B. E1B55k​­ ​is refered as E1B​­​. Cyclin E is referred as CycE.                                   
Overexpression is referred as OE. E4orf6 is referred as E4. E4orf6​­ is referred as E4​­​. Expression is referred as                                     
exp. Immunofluorescence is referred as IF.  
 
REFERENCES 

1. Kirn D. Clinical research results with dl1520 (ONYX-015) a replication-selective adenovirus           

for the treatment of cancer: What have we learned? ​Gene Ther​. ​2001,​ 8, 89-98. 

2. Bischoff J.R., Kirn D.H., Williams A., Heise C., Horn S., Muna M., Ng L., Nye J.A.,                

Sampson-Johannes A., Fattaey A., ​et al. An adenovirus mutant that replicates selectively            

in p53-deficient human tumor cells.  ​Science​ ​1996​, 274, 373-376. 

3. Geoerger B., Grill J., Opolon P., ​et al​. Oncolytic activity of the E1B-55kDa-deleted             

adenovirus  

ONYX-015 is independent of cellular p53 status in human malignant glioma xenografts.            

Cancer Res. ​2002​, 62, 764-772 

4. Edwards S.J., Dix B.R., Myers C.J., ​et al​. Evidence that replication of the antitumor              

adenovirus ONYX-015 is not controlled by the p53 and p14(ARF) tumor suppressor genes. ​J              

Virol. ​2002​, 76,12483–12490  

5. Rothmann T., Hengstermann A., Whitaker N.J., Scheffner M., Zur Hausen H. Replication of             

ONYX-015, a potential anticancer adenovirus, is independent of p53 status in tumor cells. ​J              

Virol. ​1998​, 72,9470-9478 

6. Goodrum F.D., Ornelles D.A. p53 status does not determine outcome of E1B 55-kilodalton             

mutant adenovirus lytic infection. ​J Virol.​ ​1998​, 72, 9479–9490 

 
 

3 



 
 

7. Zheng X., Rao X.M., Gomez-Gutierrez J. G., Hao H., McMasters K. M., and H. S. Zhou H. S..                  

Adenovirus E1B Region Is Required To Enhance Cyclin E expression for Efficient Viral DNA              

Replication. ​Journal Of Virology​ ​2008​, 82, 3415-3427 

8. Rao X.M., Zheng X., Waigel S., Zacharias W. McMasters M., Zhou H. S.. Gene expression               

profiles of normal human lung cells affected by adenoviral E1B. Virology ​2006, ​350,             

418-428. 

9. Blanchette P., Wimmer P., Dallaire P., Cheng C.Y., Branton P.E. Aggresome formation by             

the adenoviral protein E1B is not conserved among adenovirus species and is not required              

for efficient degradation of nuclear substrates. ​J. Virol.​ ​2013​, 87(9), 4872-81 

10. Harada J.N., Shevchenko ​A., Shevchenko D., Pallas C., Berk A. J. Analysis of the adenovirus                

E1B-55K-anchored proteome reveals its link to ubiquitination machinery. J. Virol. ​2002,           

76, 9194–9206. 

11. Querido E., Blanchette P., Yan Q., Kamura T., Morrison M., Boivin D., Kaelin W. G.,               

Conaway R. C., Conaway J. W., and Branton P. E. Degradation of p53 by adenovirus E4 and                 

E1B proteins occurs via a novel mechanism involving a Cullin-containing complex. ​Genes            

Dev.​ ​2001​, 15, 3104–3117. 

12. Müller D., Schreiner S., Schmid M., Groitl P. et al. Functional Cooperation between Human              

Adenovirus Type 5 Early Region 4, Open Reading Frame 6 Protein, and Cellular Homeobox              

Protein HoxB7. ​ J. Virol.​ ​2012, ​86(15), 8296-8308 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

*** Title, Names, References, figure or graph brackets and figure legends are not 
considered in the final character count.*** 

 
 

4 


