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Abstract: RNA interference (RNAi) has emerged as a promising therapeutic approach for the treat-
ment of a wide range of disorders. Small interfering RNAs (siRNAs), i.e., non-coding double-
stranded RNA molecules, have been mainly used for RNAi. Because siRNA is susceptible to enzy-
matic degradation and is rapidly cleared from the bloodstream, the success of RNAi is strongly 
related to the design of efficient delivery technologies. Among auspicious carriers for siRNA, poly-
meric micelles self-assembled by polyion complexation between block ionomers and siRNA have 
attracted much attention due to their well-defined size, efficient complexation and potential for de-
livery in vivo. In this regard, we have recently demonstrated that the polycation flexibility influences 
the complexation with single stranded RNA molecules, affecting the delivery capability of the re-
sulting micelles. On the other hand, the effects of the catiomer flexibility on micelles loading double 
stranded siRNA remains unknown. Thus, herein, we studied the effects of the polycation backbone 
flexibility on siRNA-loaded polyion complex (PIC) micelles by using complementary block copoly-
mers, i.e., the relatively flexible poly(ethylene glycol)-poly(glycidylbutylamine) (PEG-PGBA) and 
the more rigid PEG-poly(L-lysine) (PEG-PLL). By mixing these polymers with siRNA at different 
N/P ratios, we found that PEG-PGBA effectively promoted self-assembly of PIC micelles at lower 
N/P ratios and lower siRNA concentrations than PEG-PLL. Computational studies of siRNA bind-
ing with polycations and PEG-polycations further supported the favorable binding process of flex-
ible polycations with siRNA. The micelles based on PEG-PGBA were stable in physiological condi-
tions and promoted effective intracellular delivery of siRNA for efficient gene knockdown. Our 
results indicate the importance of polycation flexibility for the assembly of PIC micelles with siRNA, 
and its potential for developing innovative carrier systems. 
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