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Argonaute proteins (Agos) are widespread in all three domains of life (bacteria, archaea and eukaryotes), and are
structurally highly conserved [1]. In eukaryotic organisms, eAgos constitute the functional core of the RNA-silencing
machinery, which is critical for regulation of gene expression, silencing of mobile genome elements, and defence
against viruses. According to the latest experimental data prokaryotic Agos (pAgos) constitute an additional defence
system with high versatility against invading nucleic acids [1].
The structural organization of full-length pAgos, as well as eAgos is bilobal, composed of four domains. The Nterminal and the PIWI/Argonaute/Zwille (PAZ) domains together with the L1 and L2 linker regions constitute the Nterminal lobe, whereas the C-terminal lobe is composed of the MID and the P-element-induced wimpy testis (PIWI)
domains, the latter harbouring the catalytic site of cleavage-active Agos (Figure 1).

Fig. 1. Domain architecture comparison of full-length Argonautes and AfAgo. Full-length Argonautes (eg. TtAgo
from Thermus thermophilus) are composed of four structural domains (N-terminal (blue), PAZ (cyan), MID (orange)
and PIWI (green)) and linker regions (L1 and L2 (grey)). Red bars show the inactivated catalytic sites of PIWI domain
within AfAgo. Numbers represent amino acid positions of domain boundaries within AfAgo.
pAgos are further divided into two major groups termed long (full-length, as above) and short pAgos that lack the
PAZ domain, the N-terminal domain and consequently the L1 linker region. The short Argonaute protein from an
archaeon Archaeoglobus fulgidus (AfAgo) is composed of only the L2 linker region and the MID and PIWI domains
and therefore corresponds to the “MID/PIWI” lobe of full-length Agos (Figure 1). Its PIWI domain is inactivated by
mutations of active site residues. AfAgo is well crystallographically characterized with solved crystal structures of the
apo protein and its complexes with RNA and DNA duplexes providing initial information on the molecular mechanism
of RNA interference (RNAi) in eukaryotes [2-5].
Target recognition by Agos is realized via complementarity between the Ago-bound guide and the target strands
(RNA or DNA). The 5’-end of the guide strand is anchored in the evolutionarily conserved pocked of the MID domain.
Eukaryotic and prokaryotic Agos usually show a preference for a specific 5’-nucleotide of the guide strand (e.g. human
Ago2 for a 5’-U, while bacterial TtAgo for a 5’-dC). Here we present biochemical and structural studies of AfAgo
specificity for the 5’-end of the guide strand.
[1] Willkomm S, Makarova KS, Grohmann D. DNA silencing by prokaryotic Argonaute proteins adds a new layer of defense against invading
nucleic acids. FEMS Microbiol Rev. 2018 May 1;42(3):376-387.
[2] Parker JS, Roe SM, Barford D. Crystal structure of a PIWI protein suggests mechanisms for siRNA recognition and slicer activity. EMBO J. 2004
Dec 8;23(24):4727-37.
[3] Ma JB, Yuan YR, Meister G, Pei Y, Tuschl T, Patel DJ. Structural basis for 5'-end-specific recognition of guide RNA by the A. fulgidus Piwi
protein. Nature. 2005 Mar 31;434(7033):666-70.
[4] Parker JS, Roe SM, Barford D. Structural insights into mRNA recognition from a PIWI domain-siRNA guide complex. Nature. 2005 Mar
31;434(7033):663-6.
[5] Parker JS, Parizotto EA, Wang M, Roe SM, Barford D. Enhancement of the seed-target recognition step in RNA silencing by a PIWI/MID domain
protein. Mol Cell. 2009 Jan 30;33(2):204-14.

