Characterization of archaeal Sm proteins from
Sulfolobus solfataricus: structural and functional
analysis. Dietrich Suck and Turgay Kilic, European
Molecular Biology Laboratory, Meyerhofstrasse 1,
69117 Heidelberg, Germany.

Keywords: Sm proteins; Archaea; X-ray structure

Eukaryotic Sm and Sm-like (Lsm) proteins are a family of
small proteins characterized by a bipartite sequence motif,
known as the Sm domain, which contains an N-terminal alpha
helix followed by five anti-parallel beta strands. Seven distinct
Sm and Lsm proteins associate with RNA to form the core
domain of small nuclear ribonucleoprotein particles
(snRNPs), which are involved in various RNA-processing
events such as mRNA decapping and degradation, pre-mRNA
splicing, telomere replication, and histone 3’ end processing.
In spliceosomal snRNPs they bind to the so called Sm site, a
U-rich, single-stranded region containing the consensus
sequence PAU, 4GP (P; purine). Recently, Sm-related proteins
were also detected in Archaea and bacteria. Archaeal Sm
proteins show oligomerization and RNA binding properties
similar to their eukaryotic counterparts, their function is
however currently unknown. Archaeal genomes encode at
most three Sm related proteins forming homo-heptameric or -
hexameric complexes. As part of a structural and functional
analysis of Sm-related proteins we have determined the
structures of several archaeal Sm complexes from
Archaeoglobus fulgidus [1,2] and Pyrococcus abyssi [3] and
have recently solved the structure of the E.coli Hfq protein [4].
These structures show that the Sm monomer fold as well as
the architecture of the Sm core domain has been conserved
during evolution. In addition, they have allowed us to propose
a model for the interaction of RNA with the eukaryotic Sm
core proteins [3], suggesting that the Sm core represents a
platform for interactions between pre-mRNA and snRNA.
Continuing our studies on Sm-related proteins we have very
recently obtained crystals of the Sm1- and Sm2-type proteins
from the crenarchaeon Sulfolobus solfataricus. The structure
of the SS-Sml protein has been determined at 1.9A and is
presently being refined. These structures will be discussed in
relation to previously determined archaeal, bacterial and
eukaryotic Sm protein structures. In parallel, biochemical
assays in vivo and in vitro will be performed to identify the
potential RNA or protein targets of archaeal Sm proteins.
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