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Fluorescent base analogues are important for investigating DNA- and RNA-containing
systems.!l A major challenge in developing such molecules with excellent absorptive and
emissive properties is how the need for base-pairing and available space in the native nucleic
acid structure restrict their shape, size, charge as well as hydrogen bond donor and acceptor
positions. Not being discouraged by these challenges, we have put considerable efforts into
the development of bright analogues for the natural nucleobases with special emphasis on
applications in Forster resonance energy transfer (FRET)[231,

Currently we are developing adenine analogue FRET-pairs. In ongoing investigations the
gANs*9! (Fig. 1, bottom 2) show promising properties as FRET-donors inside nucleic acids.
We have shown that they are excellent adenine analogues in DNA-systems and have a
considerable brightness inside DNA. We are also developing a gA-derivative that has shown
to be an excellent adenine analogue and, in preliminary measurements, to be a useful
FRET-acceptor to the gANs inside DNA (Fig. 1, top).
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Figure 1. Top: FRET efficiency dependence on number of bases separating novel analogue FRET-donor (JAN1)
and —acceptor inside B-form DNA. Bottom: Adenine and members of quadracyclic adenine (gA) family.
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Importantly, the photophysical properties of the novel adenine FRET-donor and -acceptor fit
well the corresponding properties of our previously developed FRET-pair tCO-tChitro!®"]
making it possible to perform FRET between our new A-analogues and the members of the
commercially available tC-family(®"8l, Recently we also developed the RNA phosphoramidite
of tC° and incorporated it into RNA for the possible future use in FRET in RNA.®) Moreover,
lately we are exploring a novel A-analogue whose brightness is significantly higher than any
of our previous internal nucleic acid fluorophores. With our collection of new base analogues
we increase the flexibility of base-base FRET-studies from only cytosine positions to adenine
and combined adenine-cytosine positions as well as, importantly, the sensitivity of fluorescent
base analogues, now approaching single molecule levels.
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