
Binary non-covalent systems for site-selective RNA scis-
sion are prepared from Lu(III) ion and a DNA bearing an acri-
dine in the internal position.  On the formation of DNA/RNA
hetero-duplex, the target phosphodiester linkage is activated
and preferentially hydrolyzed.

Interests in sequence-selective RNA hydrolysis have been
rapidly growing.1 The most common strategy is to tether chem-
ical scissors to DNA oligomers which are complementary with
a part of the substrate RNA.2 However, non-covalent systems,
which are easily obtainable without complicated organic syn-
thesis, are also important.3 In a previous paper,4 ternary non-
covalent systems for selective RNA-scission were prepared
from two DNAs and lanthanide(III) ion.  The selective scission
occurred at the ribonucleotides which were not forming
Watson–Crick base pairs with the two DNAs.  Furthermore, the
scission efficiency was promoted by tethering intercalators to
the ends of these two DNAs.5 These findings have spurred us
to study on still simpler binary systems.  In this paper,
sequence-selective RNA scission is achieved by non-covalent
combinations of lanthanide(III) ion and one DNA bearing an
acridine in its internal position.  The target phosphodiester link-
age is activated by the modified DNA, and preferentially
hydrolyzed.  

The substrate RNA and the DNAs used in this study are
shown in Figure 1.  Acridine residues were incorporated into
desired sites in DNAs by using the standard phosphoramidite
chemistry.  All the products were fully characterized by
MALDI-TOF MS.  RNA cleavages were performed at pH 8.0
(10 mmol dm–3 Tris buffer) and 37 °C, and analyzed by poly-
acrylamide-gel electrophoresis under denaturing conditions.

As shown in Figure 2 (lane 6), the substrate RNA was site-

selectively and efficiently cleaved by the DNA1–Acr/Lu(III)
binary combination.  This modified DNA is complementary
with the RNA, except that the dA in the opposite side of U-19
is replaced with an acridine-bearing moiety (X).  The selective
scission-sites are the 3'-sides of C-18 and U-19 (the former is
the major one).6

With the use of unmodified DNA (DNA1), however, RNA
scission is far weaker (lane 3).  Here, U-19 is not base-pairing
with DNA1, and a bulge structure is formed at this site.  The
scission is also marginal, when a trimethylene spacer is inserted
to the corresponding place of DNA1 (DNA1–S) (lane 4).  These
results show that the target phosphodiester linkage in the sub-
strate RNA is notably activated by the acridine residue in the
DNA1–Acr.  Thus, site-selective scission is successful, even
when the Lu(III) ion is not fixed near them as is the case in the
ribozyme mimics previously reported.2

The RNA was also site-selectively hydrolyzed by the
DNA2–Acr/DNA3/Lu(III) ternary system (lane 5), where
DNA1–Acr is divided into two moieties (DNA2–Acr and
DNA3: see Figure 1).7,8 However, the DNA1–Acr/Lu(III) bina-
ry system is still more (about 20%) active than this ternary sys-
tem.9

The absorption spectra for the acridine moiety in the
DNA1–Acr was not much changed by the addition of Lu(III)
ion (data not shown).  Thus, the interaction between Lu(III) ion
and the acridine, if any, is marginal.  It is presumed that the
main role of the acridine for the present selective scission is to
perturb the conformation of the RNA at the target site.  The 2'-
OH is brought closer to the P-atom of the scissile phosphodi-
ester and the nucleophilic attack is facilitated.  These sufficient-
ly active, simple, and easily handled tools should be promising
for various applications.10 These attempts are currently under
way in our laboratory.
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