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Elucidation of interaction between siRNA and pattern recognition receptors
toward systematic siRNA drug design
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In this study, we have developed the logical chemical probes comprising
7-bromo-7-deazaadenosine (Br7C7A) and 3-bromo-3-deazaadenosine (Br3C3A) in order to investigate
siRNA-RNAiI related protein interactions. In a helical structure of nucleic acids, two grooves exist;

a major and a minor. In molecular recognition, proteins are thought to recognize nucleic acids by
the shape of their groove(s). The bromo substituents of Br7C7A and Br3C3A are expected to locate in
the major and the minor grooves, respectively, and to act as a steric hindrance in each groove when
these chemical probes are incorporated into siRNAs. A comprehensive investigation using SiRNAs
containing these chemical probes revealed that (i) incorporation of Br3C3A(s) at the 5 -end of the
passenger strand obviously enhanced their RNAi activity, and (ii) direction of RISC assembly is
determined by the interaction between Ago2 and siRNA in the minor groove near the 5 -end of the
passenger strand.
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and conditions; a) TMSC=CH, (PhCN),PdCl,, Cul, EN,
DMF; b) KO7Bu, NMP, 90 °C; c¢) 5-O-tert-butyldimethylsilyl-
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NHiy/MeOH, 110 °C; g) DMF dimethylacetal, DMF; h)
TBDMSCI, AgNOs, pyridine, THF; i) 2-cyanoethyl N,N-
diisopropylchlorophosphoramidite, iPr,NEt, DMAP, CH,CL; j)
NBS, CH,CL. “These compounds were not isolated because of
their instability.
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Scheme 2 Diadirine J5% 9 2 7-deaza B! I 1 /L7 A
A DA K Reagents and conditions; a) NaN;, DMF, 50 °C,
quant; b) 1-trifluoroacetyl piperidine, n-BuLi, THF, —78 °C,
71%; c) hydroxylamine hydrochloride, EtOH, pyridine; d)
TsCl, Et;N, DMAP, CH,Cl,, 2 steps 54%; ¢) NH;/MeOH, r.t.; f)
L, Et;N, MeOH, 35%.
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