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Translation Repression in Human Cells by MicroRNA-Induced Gene Silencing Requires RCK/p54.
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    RNA interference is triggered by double-stranded RNA that is processed into small interfering RNAs (siRNAs) by Dicer enzyme. Endogenously, RNA interference triggers are created from small noncoding RNAs called microRNAs (miRNAs). RNA-induced silencing complexes (RISC) in human cells can be programmed by exogenously introduced siRNA or endogenously expressed miRNA. siRNA-programmed RISC (siRISC) silences expression by cleaving a perfectly complementary target mRNA, whereas miRNA-induced silencing complexes (miRISC) inhibits translation by binding imperfectly matched sequences in the 3' UTR of target mRNA. Both RISCs contain Argonaute2 (Ago2), which catalyzes target mRNA cleavage by siRISC and localizes to cytoplasmic mRNA processing bodies (P-bodies). Here, we show that RCK/p54, a DEAD box helicase, interacts with argonaute proteins, Ago1 and Ago2, in affinity-purified active siRISC or miRISC from human cells; directly interacts with Ago1 and Ago2 in vivo, facilitates formation of P-bodies, and is a general repressor of translation. Disrupting P-bodies by depleting Lsm1 did not affect RCK/p54 interactions with argonaute proteins and its function in miRNA-mediated translation repression. Depletion of RCK/p54 disrupted P-bodies and dispersed Ago2 throughout the cytoplasm but did not significantly affect siRNA-mediated RNA functions of RISC. Depleting RCK/p54 released general, miRNA-induced, and let-7-mediated translational repression. Therefore, we propose that translation repression is mediated by miRISC via RCK/p54 and its specificity is dictated by the miRNA sequence binding multiple copies of miRISC to complementary 3' UTR sites in the target mRNA. These studies also suggest that translation suppression by miRISC does not require P-body structures, and location of miRISC to P-bodies is the consequence of translation repression.
