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SYNTHESIS AND CHARACTERIZATION OF ARTIFICIAL RIBONUCLEASES

N.S. Zhdan, 1 L. Kuznetsova, M.A. Zenkova, A.V. Vlassov, V.N. Silnikov*,
R. Giege’, V.V. Vlassov

Institute of Bioorganic Chemistry, Siberian Division of Russian Academy of Sciences,
Lavrentiev ave. 8, Novosibirsk 630090, Russia.
“Institut de Biologie Moléculaire et Cellulaire du C.N.R.S , 15 rue René Descartes,
F-67084 Strasbourg, France.

ABSTRACT: RNA cleaving molecules were synthesized by conjugating components
of ribonucleases A and T1 catalytic centers (imidazole, aliphatic amino and/or carboxy
residues) to intercalating and cationic structures. The artificial ribonucleases were shown
cleave RNA at Py-Pu sites in single-stranded regions.

Small molecules capable of cleaving nucleic acids are useful tools for probing RNA
structure in solution and can find applications in design of antisense oligonucleotide
) conjugates. We synthesized

4/22(\. small RNA cleaving catalytic

Al groups mimicking catalytic

D-series r\r\(\NH centers of nbonucleases A and
L-Lysln™™~
[L_se{,'l: R N=/ T1. The groups have one or

Alk .. R .
i “" Linker groups two imidazole residues, amino

@U T
() nd carboxy gr in differ
X RNA cleaving groups and carboxy groups in different

Ph, Ac, Is-series combinations connected by

RNA binding groups linkers of variable length and

FIG.1. R = imidazole, carboxy, carboxymethyl, amino flexibility [1-3].
groups; Ph = phenazine; Ac = acridine; Is = isoalloxazine

1491

Copyright © 1999 by Marcel Dekker, Inc. www.dekker.com



13: 41 26 January 2011

Downl oaded At:

1492 ZHDAN ET AL.

The groups have been conjugated to different molecules capable of binding to RNA: to
cationic structures (D [3] and L) series with different number of charges and to
studied in experiments with 3’-[**P]-tRNA™ (FIG. 2). It was found that some of the
synthesized compounds cleave RNA in physiological conditions (37 °C, pH 7). The
compounds display similar cleavage specificity with some variations. Sensitivity of
phosphodiester bonds to the synthetic ribonucleases decreases in the order:
CA>UA>CG>UG>>CC, UU, GG, AA. The compounds of D and L display very strong

preference to the single-stranded RNA regions. Compounds of the Ph and Ac series

can attack some sites within double-stranded regions although with slower rate. The

g. o highest specificity was demonstrated by
o e ® compounds of the Is series which cleaved the
c 6
A RNA at U; and Us: only. Highest cleavage
AU Neo
f \3 A o efficiency was displayed by the compounds
0 ® A% uc At cactac’® it . . . -
D AGASC Soupus e g containing two imidazole residues or imidazole
-]
e e GAUG'M 1 ¥ and carboxy group, with linker groups
o3¢ '
ax including more than 8 chemical bonds. After 6
bl h. incubation of the tRNA (107 M) with these
A
Ao compounds (10™-10° M) at 37 °C and pH 7.0

FIG. 2. Sites of cleavage of the tRNA™ by  resulted in complete depolymerization of the
the artificial ribonucleases: O—¥ - all

compounds, except for Is series; &—» -D RNA.
and L series; PP - Ph and Ac series .
The compounds provide new probes for the
investigation of RNA structure in solution and

potential reactive groups for antisense oligonucleotide derivatives.
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