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Summary

Certa in Human papi l loma virus (HPV) types infect the mucosa of the genita l t rac t

and are the main r isk factors for development of cervica l cancer. Extens ive studies

over the last 30 years have led to eluc idat ion of their prec ise role and mechanisms

in the development of cervica l cancer . The product of two ear ly genes, E6 and E7,

play a key ro le in the malignant transformation. These prote ins are able to interact

and inact ivate the cel lu lar tumour suppressor prote ins 53 and Rb, respect ive ly, and

thereby deregulate the cel l cyc le and cel lu lar response to uncontro l led

prol i ferat ion. Low act iv i t y or inabi l i t y of the E6 and E7 prote in to assoc iate or

inact ivate p53 and pRb has shown to be l inked to an inabi l i t y of the HPV types to

induce mal ignant les ions. In the last decade several s tudies suggested that

cutaneous HPV types of the genus beta of the HPV phylogenet ic tree are

assoc iated with non-melanoma sk in cancer (NMSC). However , their d irec t role in

th is d isease remains to be proven. The character izat ion of the bio logical propert ies

of the E6 and E7 prote ins of the cutaneous HPV types is a very val id approach to

clar i f y the role of these viruses in carc inogenes is .

This thes is descr ibes the character izat ion of the bio logical proper t ies of E6 and

E7 proteins f rom mucosal and cutaneous HPV types us ing novel or previously

descr ibed assays and models. A par t icular emphas is was given to the cutaneous

HPV type 38, which displays in v i tro t ransforming propert ies and appears to be

frequent ly present in NMSC.

The abi l i t y of E7 to assoc iate and degrade the tumour suppressor prote in Rb is

the f irst step leading to deregulat ion of the cel l cyc le. We have developed an

assay, which al lows us to analyse the af f in i ty of the E7 prote in for pRb. Us ing the

plate-b inding assay descr ibed in Chapter 2 we could successfu l ly and reproduc ib ly

quant i f y and compare the af f in i t y of d if ferent E7 proteins for pRb. Both HPV16 and

HPV38 E7 were shown to have high af f in i t y for pRb, which correlates with the

abi l i t y of these HPV types to extend the l i fespan in pr imary kerat inocytes.

We show in Chapter 3 that HPV32 E7, despi te its h igh af f in i t y for pRb, is not able

to induce pRb degradat ion and can not overcome cel l cyc le arrest induced by

ectopic levels of the cyc l in-dependent k inase inhibi tor p16 INK4a. However , HPV32

E7 is able to fu l ly transform immorta l ized rodent cel ls indicat ing that there are

other propert ies of E7 important in cel lu lar transformat ion. In addi t ion, we show

that HPV32 E6 is not able to assoc iate and inact ivate p53 and these two genes

together are not able to immorta l ize pr imary kerat inocytes. In l ine with th is in v itro

data, HPV32 infect ions appear to be exc lus ively assoc iated with benign lesions.



Summary

101

The E6 and E7 from the cutaneous EV HPV type 38 have been shown to be able

to immorta l ize pr imary human kerat inocytes. In Chapter 4 we evaluate the

carc inogenic act iv i t ies of the vira l prote ins in an in v ivo model, we generated

transgenic mice expressing HPV38 E6 and E7 in their sk in. The express ion of the

transgenes induced hyperprol i ferat ion, hyperplas ia, dysplas ia and loss of UV-

induced cel l cyc le checkpoints in kerat inocytes in the sk in of these transgenic

mice. In addit ion, exper iments us ing chemical carc inogens demonstrate that HPV38

E6E7 transgenic mice are more suscept ib le to the development of sk in tumours.

These data conf irm that HPV38 is able to increase the r isk of sk in cancer

development s ignif icant ly and is a potent ia l h igh-r isk cutaneous HPV type.

In agreement wi th th is conclus ion, we have observed that HPV38 E6 and E7 al ter

the transcr ipt ional funct ions of the tumour suppressor p53 in v itro in human

kerat inocytes and in v ivo in sk in kerat inocytes of t ransgenic mice express ing the

viral genes. In both exper imental models HPV38 E6 and E7 induce an accumulat ion

of spec if ic p53 form, which induces select ive transcr ipt ion of �Np73, an isoform of

the p53-related prote in p73. �Np73 inhib i ts the capac ity of p53 to induce the

transcr ipt ion of genes involved in growth suppress ion and apoptos is. This is a

novel mechanism of the alterat ion of p53 funct ion that is mediated by a cutaneous

HPV type and fur ther support the role of HPV38 and �Np73 in human

carc inogenes is. (Chapter 5)

In summary the synergist ic act iv i t ies of E6 and E7 are required for

immorta l isat ion and transformation of pr imary cel ls . We demonstrated that HPV38

E6 and E7 are suf f ic ient to immortal ize pr imary kerat inocytes and increase the r isk

of sk in cancer development in mice. Our s tudies strongly support the involvement

of cutaneous HPV types in sk in cancer development and pave the way for both

epidemiological and bio logical studies on cutaneous HPV types.


