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A model plant Arabidopsis thaliana has four distinct Dicer-like proteins (DCL1 -
DCL4), which produce small RNAs of 21 to 24 nucleotides (nt) in length from long double-stranded RNA
(dsRNA) precursors. DCL3 products, 24 nt siRNAs, function in RNA-directed DNA methylation, whereas DCL4
products, 21 nt siRNAs, function in RNA interference. To reveal how these four Dicers individually
recognize long dsRNAs as substrates, in this study we biochemically characterized DCL3 and DCL4. DCL3
preferentially cleaves short dsRNAs with 5° phosphorylated adenosine or uridine and a 1 or 2 nt 3
overhang, whereas DCL4 cleaves long dsRNAs with blunt ends. Inorganic phosphate and NaCl enhance DCL3
activity but inhibit DCL4 activity. These results demonstrated that the substrate specificities of DCL3
and DCL4 differ distinctly, just as their in vivo functions differ.
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