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Symmetrical short interfering RNAs (siRNAs) with 2-nt overhangs
at both ends have been widely used, and it has been believed that when
the 3’-end is thermodynamically less stable than the 5°-end, the
anstisense stand is preferentially incorporated into RISC. However, a
2-nt overhang at the antisense strand seem to be more important. We
designed basically four types of siRNAs: (1) symmetric blunt ends
(b-b), (2) symmetric 2-nt overhangs (0-0), (3) asymmetric 2-nt
antisense strand overhang (o-b), and (4) asymmetric 2-nt sense strand
overhang (b-o). Results indicated that siRNAs with a unilateral 2-nt
3'-overhang on the antisense strand (o-b) were more effective than other
siRNAs, irrespective of the thermodynamic stabilities at terminal ends.
Moreover, we showed that sense strand modifications, such as deletions
or DNA substitutions, of siRNAs with a unilateral overhang on the
antisense strand have no negative effect on the antisense strand
selection. Our findings provide useful guidelines for the design of
potent siRNAs and contribute to understanding the crucial factors in
determining strand selection.
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The development of experimental approaches, e.g.
toxicogenomics, capable of distinguishing a wide range of
genotoxic mechanisms is expected to improve risk assessment.
We have been searching for useful marker genes which can
discriminate compounds based on the mechanisms of DNA
reactivity by expression alteration.

Exponentially growing human lymphoblastoid TK6 cell
cultures were exposed for 4-h to seven DNA reactive
compounds: mitomycin C, methyl methanesulfonate, ethyl
methanesulfonate, cisplatin, etoposide, hydroxyurea and
methotrexate, two non-DNA reactive compounds: colchicine
and adenine. Microarray gene expression analysis was
conducted using Affymetrix GeneChip. Cytotoxicity and
genotoxicity were evaluated by counting the number of cells
and the micronucleated cells, respectively, after an additional
20-h recovery period.

We found some marker genes capable of discriminating
DNA reactive from non-DNA reactive compounds. We also
verified the utility of these marker genes using other
compounds by quantitative real-time PCR.
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