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Aim 

1. To determine non-toxic levels of UVB irradiation 
for the W12 cell line, a cell line that retains 
circular copies (these are called episomal 
copies) of Human Papilloma Virus (HPV) 16  

2. To determine whether an appropriate dose of 
UVB would result in degradation of the HPV16 
E2 protein. This protein is essential for the viral 
life cycle and understanding how to target and 
degrade it will provide targets for treatment of 
HPV related diseases such as cervical cancer 
and genital warts. 

 
Project Outline/Methodology 
W12 cells were derived from a cervical lesion and 
retains circular copies of the HPV 16 genome; such 
copies require the presence of the viral protein E2. 
Preliminary results in the lab of Dr Graham had 
indicated that the E2 protein could be detected in 
nuclear extracts prepared from W12 cells. Dr 
Morgan’s group have recently demonstrated that UVB 
irradiation results in enhanced destruction of the E2 
protein in a cell line not normally infected by HPV. 
Therefore the main focus of this project was to 
determine whether this observation could be 
extended to W12 cells. If the E2 protein can be 
destroyed the virus will not make copies of itself and 
therefore this could prevent spread of the infection. 
 
Key Results 
The W12 cells were successfully grown and the E2 
protein was easily detectable and could be seen to 
exist in a variety of modified forms. These 
modifications are caused by cellular enzymes. 
However, even at relatively high doses of UVB 
irradiation there was no destruction of the E2 protein 
in W12 cells. Therefore the key result is that we 
cannot simply expand what we observe in other cells 
directly into W12 cells. However, on a positive note 
we consistently detected the E2 protein in the W12 
cells and this will be useful for future studies. This 
was a pilot study of six months duration. 
 
 
 

Conclusions 
The conclusions are that the E2 protein is not 
destroyed following UVB irradiation of W12 cells. This 
demonstrates that the pathways activated and the 
cellular responses following UVB irradiation are 
different between W12 other cell lines that have been 
studied. However we can also conclude that there is 
extensive modification of E2 in W12 cells and that 
these modifications may themselves offer therapeutic 
targets for intervening in the viral life cycle. 
 
What does this study add to the field? 
This project has demonstrated, for the first time, that 
it is possible to consistently detect the E2 protein in 
W12 cells. HPV proteins are notoriously difficult to 
detect in lesions or in cell lines derived from lesions 
and therefore this project places the applicants in a 
leading position to further investigate the E2 protein 
in a cell line derived from an HPV 16 lesion. To our 
knowledge this places us in a world leading position. 
 
Implications for Practice or Policy 
There are no clear implications for practice or policy. 
Clearly further work is required to build on our initial 
observations. If we can indeed identify pathways that 
regulate E2 protein stability these will provide 
therapeutic targets for the development of drugs that 
targe the HPV life cycle.  Such drugs would be used 
to combat HPV induced disease. 
 
Where to next? 
We now require the identification of the cellular 
pathways that regulate the modification of the E2 
protein. These modifications will control the stability 
of this protein and identification of the enzymes 
responsible for modificaiton will provide therapeutic 
targets. Development of inhibitors or stimulators of 
these enzymes controlling E2 protein stability could 
be used to therapeutically treat HPV infections. 
Destruction of E2 will prevent production of infectious 
virus 
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