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   The photophysical properties of Ru(II) complexes used as probes for nucleic acids is still a subject 
of great interest and intensive research. The so-called "light switch" effect [1],  observed for some 
ruthenium complexes upon DNA intercalation is still not fully understood. Theoretical investigations  
focusing on the elucidation of the structural and photophysical processes involved upon intercalation 
are quite numerous and their findings can support the interpretation of experimental  data (see for  
example Refs [2] and [3]).
   The purpose of the present contribution is  to present a theoretical investigation of the UV-Vis  
spectrum of a Ru(II) complex intercalated in a model double helix of B-DNA using Time Dependent 
DFT  (TD-DFT).  Our  computational  strategy  has  been  already  successfully  applied  on  a  simpler  
system [4].  The  methodology followed involves  the  partition of  the  total  system into a  QM (Ru 
complex) and a MM (B-DNA, water molecules, sodium ions) part. 
   At a first level of approximation, the coupling between the QM and MM parts was modeled by using 
the Electrostatic Embedding formalism (EE) in which the instantaneous response of the electronic 
cloud to the vertical excitation is not taken into account in the calculation of the UV-Vis spectra. This  
latter  effect  was considered by using the so-called electronic response of  the surroundings (ERS) 
formalism  [6]  which  avoids  the  use  of  an  explicitly  polarizable  force  field.  The  most  intense  
transitions appearing in the spectra were analyzed by performing an NTO (Natural Transition Orbitals)  
analysis [7] in order to obtain a qualitative understanding of their nature. A more realistic description  
of the system was also investiagated by including the base pairs that define each intercalation site into 
the QM part, in order to describe charge transfer from the DNA to the chromophore.
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