
Más información:

Conferencia:
Drug‐Photosensitized DNA Chemistry

Aula de 
Seminarios do 

CiQUS

12:15 h

05/10/18

www.usc.es/ciqus

Miguel A. Miranda
Instituto de Tecnología Química UPV‐CSIC

Universitat Politècnica de València

……………………



Drug-Photosensitized DNA Chemistry 
 

Miguel A. Miranda 
Instituto de Tecnología Química UPV-CSIC 

Universitat Politècnica de València 
 

Sunlight may interact with DNA by direct absorption or through 
photosensitization by exogenous chromophores. These chromophores, 
which are frequently found in drugs, can extend the “active” fraction 
of the solar spectrum to the UVA region and beyond, increasing the 
probability of developing skin cancer upon exposure to sunlight. 
Therefore, a satisfactory understanding of the mechanisms involved in 
drug-photosensitized DNA damage is desirable, to anticipate possible 
photobiological risks.  

In this context photosensitized DNA damage can occur 
through a variety of processes including electron transfer, hydrogen 
abstraction, triplet-triplet energy transfer, or generation of reactive 
oxygen species. Here, a variety of drugs are shown to produce 
different lesions upon photosensitization of DNA or its building 
blocks. Irradiation of the drug chromophores in the presence of DNA 
or its components leads to nucleobase oxidations, cyclobutane 
pyrimidine dimer formation, single strand breaks, DNA-protein 
crosslinks, or abasic sites. This manifold photoreactivity can be 
attributed to the photophysical properties of drugs: i) significant 
absorption of UV light, up to 360 nm; ii) high intersystem crossing 
quantum yields and triplet energies; iii) biotransformation into 
photoactive metabolites. 

In particular, investigation of energy transfer from the triplet 
excited drugs has been focused on thymine, the base with the lowest 
lying triplet state in DNA. The latter process results in the formation 
of cyclobutane pyrimidine dimers. Interestingly, biphotonic excitation 
and subsequent energy transfer can lead to population of higher triplet 
states, which may deactivate with formation of specific DNA lesions.  
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