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more easily allow the divergence of subunits 
and, as a consequence, the diversification of the 
complex’s function.
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P-bodies take a RISC

RNA interference, the RNA-induced silencing complex (RISC), 
and microribonucleoproteins (miRNPs) have received a lot of 
attention in the past few years as a means to down regulate gene 
expression. Double-stranded siRNAs are recognized and unwound 
by RISC. One strand of siRNA is bound by Argonaute 2 (Ago2), 
an endonuclease, and this ribonucleic acid complex selects and 
cleaves the complementary region in the 
target mRNA. This cleavage results in gene 
silencing. miRNPs can affect gene expression 
by inhibiting translation. In this process, micro 
RNAs (miRNAs) are bound by Ago2 and other 
related Argonaute proteins, and incorporated 
into RISC-like complexes in a manner similar 
to siRNAs. However, miRNA do not form 
perfect base-pairs with their target mRNA and 
therefore do not usually elicit Ago2-mediated 
cleavage of the target. How miRNAs inhibit 
protein synthesis is not yet clear.

RISC containing miRNA may directly 
interfere with translation initiation or 
elongation. Alternatively, RISC might 
sequester the target mRNA from the 
translation machinery, perhaps targeting the 
message to centers of mRNA degradation. 
These centers, which contain untranslated 
mRNAs and are sites of mRNA degradation, 
have been previously observed in yeast and 
animal cells and are called processing (P) 
bodies (also known as cytoplasmic bodies, 
Dcp bodies or GW bodies). In two papers, the Blau group (Nat. Cell 
Biol. 7, 633–636, 2005) and the Hannon and Parker labs (Nat. 
Cell Biol. advance online publication, 5 June 2005 doi: 10.1038/
ncb1274) show that Ago2 and related Ago1, Ago3, and Ago4 
proteins are localized to P-bodies. The authors determined the 
location of Ago2 (top panel) and related proteins in the cytoplasm 
by examining their co-localization with GW182, a protein found in 

cytoplasmic bodies and involved in mRNA metabolism, and with 
decapping proteins, Dcp1 and Dcp2, which are found in P-bodies 
(middle panel). These data link Argonaute proteins and perhaps 
RISC to centers of RNA turnover.

A simple explanation for Ago2 being in P-bodies is that Ago–
miRNA complexes target mRNAs to these structures and thereby 

lead to translation repression and potentially 
even mRNA degradation. Consistent with this 
possibility, the Hannon and Parker groups find 
that miRNA-regulated mRNAs build up in 
P-bodies whereas Ago2 mutants unable to bind 
miRNAs do not. The accumulation of Ago2 
and miRNA-regulated RNAs depends both on 
the presence of the small RNA and the correct 
recognition sites in the target mRNA. Moreover, 
Sen and Blau have shown that the concentration 
of Ago2 in foci is sensitive to RNase treatment 
of the cells before immunofluourescence. In 
combination, these observations suggest that 
mRNAs that are translationally repressed by 
miRNA collect in P-bodies along with Ago2–
miRNA complexes, and may be targeted there by 
Argonaute proteins or other components of RISC.

Whether Ago2 permanently resides in the 
P-bodies or if it is specifically localized to these 
foci is not yet clear. Data from the Blau lab 
show that Ago2 is also found in the cytoplasm. 
Furthermore, the Hannon and Parker groups 
show that Ago2 mutants that cannot localize to 

P-bodies can still interact with both Dcp1 and Dcp2. These results 
suggest that Ago2 may interact with decapping enzymes outside of 
P-bodies and this interaction could play a role in the targeting of 
Ago2–miRNA–mRNA complexes to the P-bodies. Further studies 
are required to determine whether miRNA-mediated translation 
repression occurs before or after the Ago2–miRNA–mRNA complex 
is delivered to the P-bodies. Evelyn Jabri
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