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Introduction: UVB-induced sunburn is initiated by cyclobutane pyrimidine dimers (CPDs)
formed in DNA in epidermal keratinocytes. In humans, these lesions can be repaired by
slow nucleotide excision repair, but marsupials and lower organisms present photolyase
enzyme which rapidly remove CPDs in a visible light-dependent process. Some in vivo
studies demonstrated that the usage of photolyase protein in topical formulation directly
before or after UVB irradiation may be suitable to prevent sun-induced epidermal injuries.
However, these possibilities are still not widely available and their clinical feasibility is
cumbersome. According to the clinical experiences, there is a need for treatment to diminish
the effects of sunburn 6-8 hours after UVB exposure when the first symptoms appear.

Objectives: To investigate the best time interval when UVB-induced cellular damages can
be still prevented and reversed.

Materials and Methods: HaCaT and normal human epidermal keratinocyte cell lines were
cultured and transfected with lipofectamine-complexed in vitro transcribed mRNA encoding
CPD-photolyase. Immediately after transfection, cells were irradiated with 20 and 60
mJ/cm2 UVB. At 2, 4 and 6 hours after UVB irradiation cells were either exposed to visible
light (photoreactivation) or kept in the dark for 30 min. To determine level of CPDs and cell
viability CPD-specific ELISA and cell survival assay were used, respectively.

Results: In both mRNA-transfected cell lines 80% of CPDs were removed by CPD-
photolyase activated by visible light at 2, 4 and even 6 hours post-irradiation. Importantly,
photolyase-mediated CPD removal restored cell viability close to the baseline conditions at
all time points after UVB treatment. In comparison with cells in which the photolyase enzyme
was not “switched on” the CPD level remained high and cell viability rates dropped
significantly.  

Conclusions: within 6 hours after UVB irradiation active CPD-photolyase can prevent UV
induced keratinocyte apoptosis.
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