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Study on the Aggregation Behavior of Cationic Porphyrins and Their
Interaction with ctDNA

MA Hong min, CHEN Xin, SUN Shurting, ZHANG Lina, WU Dan, ZHU Pet hua, LI Yan, DU Bin" , WEI Qin
School of Chemistry & Chemical Engineering, University of Jinan, J{ nan 250022, China

Abstract Interest in the interaction between cationic porphyrins, particularly derivatives of meso tetra( N methylpyridiniunr 4
yl) porphyrin(T MPyP), and DN A abounds because they are versatile DN A binding agents that could find application in photody
namic therapy, cancer detection, artificial nucleases, virus inhibition and so on. The interaction of two water soluble cationic
porphyrins, meso tetrakis(4 N, N, N- trimethylanilinium) porphyrin (TM AP) and 5 phenyt 10, 15, 20 tris[ 4 ( N- methyl) pyridint
um| porphyrin (TriMPyP), with calf thymus DNA (ctDNA) was studied by UV-Vis absorption spectroscopy, fluorescence
spectroscopy and resonance light scattering technique. TriMPyP forms aggregate in water due to the molecular asymmetry while
TMAP exists as monomers. At lower concentrations of ¢ctDNA (R> 1, R = cruar/cona base pair), the interaction of TMAP
with DNA leads to significant hypochromicity and bathochromic shift of absorption spectra. And the fluorescence of TM AP was

quenched while it show ed enhanced respnance light scattering signals. But the extent of enhancement of resonance light scattering
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signals is very small, so the aggregate of TMAP is not very high. T hese observations indicate the self stacking of TMAP along
the DNA surface. At higher concentrations of ¢tDNA (R< 1), TMAP association with DNA is via outside binding w hich is ac
com panied with hyperchromic effect and fluorescence enhancement while the resonance light scattering signals is reduced. DN A
addition decreases the fluorescence intensity of TriMPyP and it shifts the peak to the higher wavelengths ( red shift) . The inter
action with DNA promotes the aggregation of T riM PyP and no simple outside binding is observed even at higher concentrations
of ctDNA. The steric effect of molecular distortion constrains the intercalation or further binding to DNA. The effect of ionic
strength on the interaction was investigated at two DN A concentrations, L 2 and 24 OBmol* L™", for TMAP. The Interactions
of both porphyrins with DNA show high sensitivity to ionic strength. By addition of NaCl, electrostatic attraction is decreased,

resulting in the change of binding mode.
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