A G-Quadruplex that Functions as a Transmembrane Na* Transporter
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G-quadruplex formation of G 1 was characterized
by 'H NMR and CD spectroscopy. Olefin
metathesis was carried out on the preformed G-
quadruplex 2 in CH,Cl,. Monitoring the reaction
by NMR showed the disappearance of the
terminal olefinic protons and the appearance of
new signals for the secondary olefins within the
metathesis product 3.

ESI-MS shows a parent peak for a triply charged
(G 3),5*3K+ as the main peak (m/z=2766.3).
Pulsed-field gradient NMR experiments in the
competitive solvent DMSO-d6 confirmed that
metathesis product [G],; 3 was the size of a
hexadecamer.*
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G-quadruplex 3 was first studied using a base-pulse
assay to show ion transport. Liposomes were
prepared with a pH sensitive dye (HPTS) on the

ZNa NMR experiments using an Na* NMR shift
reagent on the outside of liposomes to distinguish
inside and outside liposomes showed direct evidence of
Na* transport. Liposomes were prepared with Na*
outside and no Na* inside. Metathesized product 3
showed equilibrium of inside and outside Na* after 10

[{_'T"l'l'l'_' * inside. Addition of an exogeneous base led to a minutes indicating Na* transport.
-atalyst rapid increase in the internal pH of these liposomes
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when they were in the presence of metathesis
product 3 and positive control (gramicidin).
Gramicidin is a protein that functions as a Na*

channel. In conclusion, we have used a strategy that
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