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Two types of bimolecular derivatives of the Tetrahymena (TetRz) group I ribozyme
were used to construct unit RNAs, which act as the structural platforms, to design assembled
RNA with various shapes. Firstly, the author modified and expanded the interfaces between
P5Sabc RNA and AP5 RNA, which form the P5Sabc/APS bimolecular ribozymes, by replacing
parental tertiary interactions with artificial alternatives. Then, this bimolecular system was
employed to construct 2D triangle and square, and 1D array. Secondly, two-way junction of
P4-6 RNA of TetRz was replaced with a three-way junction motif in the P4-6 domain of the
Pneumonia carinii type group I ribozyme. The resulting chimeric P4-6 RNA formed its
folded structure like the parental P4-6 RNA and activated the substrate cleavage reaction in
combination with P3-7 RNA to form the P4-6/P3-7 bimolecular ribozyme. The new P4-6
RNA variant contains a free helical region at the three-way junction, which has been
connected to the P8 position of the P3-7 element to design unit RNA for the fabrication of
1D array. 1D oligomerization through the self-assembly of P4-6 RNA and P3-7 RNA rescued
the structural defects of the P4-6/P3-7 bimolecular ribozymes which were weakly active or
completely inactive. Finally, the author analyzed the effects of PEG molecular crowders on
the ribozyme systems and found that PEG exceptionally overcame some types of structural
defects in those ribozymes which could not activate substrate cleavage reaction in presence

of reaction buffer alone.
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