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ABSTRACT

RNA molecules with internal 2'5-branches are
intermediates in RNA splicing, and branched RNAs
have recently been proposed as retrotransposition
intermediates. A broadly applicable in vitro synthetic
route to branched RNA that does not require self-
splicing introns or spliceosomes would substantially
improve our ability to study biochemical processes
that involve branched RNA. We recently described
7S11, a deoxyribozyme that was identified by in vitro
selection and has general RNA branch-forming
ability. However, an important restriction for 711 is
that the branch-site RNA nucleotide must be a purine
(Aor G), because a pyrimidine (U or C) is not tolerated.
Here, we describe the compact 6CE8 deoxyribozyme
(selected using a 20 nt random region) that synthes-
izes 2',5-branched RNA with any nucleotide at the
branch site. The Mn?*-dependent branch-forming
ligation reaction is between an internal branch-site
2-hydroxyl nucleophile on one RNA substrate with
a5"-triphosphate on another RNA substrate. The pref-
erence for the branch-site nucleotide is U>C =
A > G, although all four nucleotides are tolerated
with useful ligation rates. Nearly all other nucleotides
elsewhere in both RNA substrates allow ligation activ-
ity, except that the sequence requirement for the RNA
strand with the 5'-triphosphate is 5-pppGA, with 5=
PPPGAR(R = purine) preferred. These characteristics
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