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• Ionic liquids (ILs) are salts with melting points at or below 100°C. The properties
associated with ILs are the reason for their growing popularity in production and
industry.

• The focus of our study is on the solvation and rotational dynamics of a DNA
oligonucleotide in the presence of imidazolium based ILs .
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Abstract
With the rise in popularity of ionic liquids (ILs), the viability of ILs as a potential green solvent for DNA was
studied. A self-complimentary 14-mer (7-TA) double stranded DNA oligonucleotide and a representative set of
ILs from the imidazolium family were selected to determine the degree to which the ILs intercalate within the
DNA. The set of ILs included 1-hexadecyl-3-methyl-imidizolium chloride (C16mim), 1-decyl-3-methyl-imidizolium
chloride (C10mim), and 1-butyl-3-methyl-imidizolium chloride (C4mim). Steady-state and time-resolved
fluorescence measurements were made using the dye 4,6-diamidino-2-phenylindole (DAPI) in buffer solutions
with varying IL concentrations. DAPI was selected because it is known to bind to the minor groove of AT-rich
sections of DNA. Various control experiments were made against which we compared the results from DNA/IL
solutions. Steady-state excitation and emission spectral maxima shift for DAPI/DNA in the presence of the
C16mim and C10mim ILs. This shows that both of these ILs bind to the minor groove of the DNA and displace the
DAPI. The observed thresholds for IL concentration were ~5µM and ~40µM, respectively. The C4mim had no
significant effect on the DAPI/DNA complex. Time-resolved measurements, including excited-state intensity and
anisotropy decays, also support the conclusion that ILs displace DAPI from the minor groove, though apparently
at a lower IL concentration threshold than the steady-state measurements suggest. The lifetime and anisotropy
time constants suggest that the IL threshold concentrations are ~3µM and ~10 µM. Similar to the steady-state,
the time-resolved measurements indicate that the C4mim has no discernable effect on the DAPI/DNA complex.
Differences between the threshold concentrations will be discussed..
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• It was concluded that increasing the akyl chain length increased the IL’s ability to 
displace the DAPI from the minor groove of the DNA.
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Steady-State Fluorescence Results in ILs
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