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Development of amplificative detection of mRNA using RNase H and its application
for drug screening
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To detect trace amounts of cellular mRNA, amplification of signals such as
recycling of probes by catalytic reaction is required. In this study, we aimed to develop a novel
probe that is cleaved by cellular RNase H upon binding to target RNA, thereby resulting in
accumulation of the cleavage products. This probe has a stem-loop structure with a tract of rA-rU
and dA-Um base pairs. A sequence complementary to the target sequence and a clamp sequence for stem
formation are added to both ends. Binding of the probe to the target sequence causes a shift of the
stem base pairs to allow formations of a tract of dA-U base pairs which can be cleaved by RNase H.
After the cleavage, the probe is expected to be liberated from the target RNA to allow another
cycle. When the probe was added to the target sequence at a ratio of 10:1, the probe was completely
cleaved, suggesting that the probe experienced turnover cycles of binding and cleavage.
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Amplificative detection of RNA using target-dependent cleavage of probes by RNase H
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Amplification of RNA signal by iterated target-induced cleavage of fluorescent probes by intracellular RNase H activity
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Detection of macrophage cells by RNase H activity-dependent activatable florescence probe
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