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DIRECT OBSERVATION OF RADICAL ION PAIR FROM
INTERACTION OF DNA WITH TRIPLET
ANTHRAQUNONE-2-SULFONATE

MA Janhua LIN Wezheng WANG Wenfeng YAO Side LIN Nianyun(?)

(Laboratory of Radiation Chemistry, The Chinese Academy of Sciences, Shanghai Institute of Nuclear
Research, Shanghai 201800)

Our previous work dealing with transient laser spectroscopy and kinetics of DNA have offered
time resolved evidence for electron transfer modification of DNA at guanine moiety by triplet acetone
(Ace)[l). However observation of radical ion pair resulting from electron transfer oxidation of DNA
by planar aromatic photonuclease is hampered by the failure of direct observation of radical cation of
DNAR3,

We recently reported that the interaction of triplet anthraquinoe-2-sulfonate (AQS) with DNA
nucleotide was investigated using KrF laser flash photolysis. The transient absorption spectra and
kinetics obtained from electron transfer oxidation of nucleosides by 3AQS* demonstrated that the
radical ion pair, radical cations of nucleoside and radical anion of AQS was detected simultaneously!4].
In this communication we report, for the first time, the transient laser spectroscopy and kinetics
of radical ion pair from electron transfer oxidation of DNA and its nucleotide by “strong” planar
photosensitizer, AQS. Laser flash photolysis of DNA in the presence of AQS with KrF laser pulse
generates radical ion pair, radical cation of DNA and radical anion of AQS, simultaneously. The
transient absorption of radical cation characterized with Ana.x at 310 nm and another weak Apax at
390nm is very similar to that produced from electron transfer oxidation of dGMP by 3Ac* and in
good accord with that from electron transfer oxidation of DNA by 3Ac*[Y. While the transient is
to absorption with Amax at 510nm is assigned to radical anion of AQS[¥. In addition, comparative
study of transient laser spectroscopy of DNA nucleotide have offered more unambiguous evidence for
assignment of DNA radical cation. First , transient laser spectroscopy from electron transfer oxidation
of dGMP by AQS reveals its character with A, at 310 and 390 nm respectively, identical to that
from interaction of DNA with 3AQS*; Secondly, transient absorption from interaction of dAMP with
3AQS” displays an absorption maximum at 360 nm, which is different from that of radical cation
of dGMP; Finally, transient absorption spectra from electron transfer oxidation of TMP or dCMD

displays weak, characterless spectra.
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Furthermore, the formation rates of radical cations of nucleotide and radical anion of AQS are
nearly equal to rate of decay of 3AQS*. However, the decay of radical anion of AQS is speedy than
that of radical cations of nucleotide.

Moreover, difference in electron transfer oxidation reactivities between pyrimidine and purine
nucleotide is in good accord with that in free energy change in “normal” free energy region, which
demonstrates synergetically that dGMP is most easily oxidizable among DNA nucleotide.
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