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WFFER S OMEEL (9£3C) : By chemically modifying RNA with azobenzene moieties, whose
molecular structures change greatly with light irradiation, photoresponsive RNA is
prepared. By using the photoisomerization of introduced azobenzene, formation and
dissociation of RNA/RNA and RNA/DNA duplex has been photoregulated. Furthermore, multiple
azobenzenes have been introduced to a ribozyme with enzymatic activity, and
photoswitching of RNA cleavage at a specific site has been realized. The photoresponsive

RNA is promising to be used for photoswitching RNA function.
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Q X1 Ri=H R=H
O=P—CH
Ry= CHs

S Xp: Ry= H
X3 Ry= CHy R,= CHy

Rn  5-CUUACGCUGA-3'  (RNA)
Ra, 5-CUUACX,GCUGA-3' (RNA)
Rc  5-UCAGCGUAAG-3' (RNA)
Dn  5-CTTACGCTGA-3'  (DNA)
Da, 5-CTTACX,GCTGA-3' (DNA)
Dc  5-TCAGCGTAAG-3'  (DNA)

Scheme 1. Sequencessed in this study.

Table 1. T, of several duplexes measured in this study.

T, /.C?

Duplex

trans  cis AT,
Ra,/Rc 49.0 36.8 12.2
Da,/Dc 42.9 35.6 7.3
Ra,/Dc 34.3 25.0 9.3
Da,/Rc 41.1 30.0 111
Rn/Rc (Native) 50.7
Dn/Dc (Native) 40.9
Rn/Dc (Native) 34.2
Dn/Rc (Native) 40.9

aConditions: [DNA] = [RNA] = 5uM,
[NaCl] = 100 mM, pH7.0 (10 mM phosphate buffer)
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Anti-sense sequences Ribozyme U-A __— substrate
NA:-3"-UUGGARTGGCUGGACUACAUAGA -5 (wRb) g:e
AzA3 :3"-UUGGHAAUGGCUGCAGUACAUAGA-5' \ A-U
AzAS5 :3"-UUGGAAUGGCUGGAGUACAYUAGA-5' Ag -§ \tcleavage
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’
P Uagu c
R \ trans-form

no cleavage (OFF)

440 ~ 460 nm 320 ~ 370 nm

Fig. 1. RNAI effect of azobenzene-modified siRNA af
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