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Report: 
 
We analysed cryo-cooled crystals of the S-domain of SRP from the Archaeon M.jannaschii - consisting of 

7S.S RNA, SRP19 and full-length SRP54 in its free form and bound to a signal sequence on beam line ID23-

1, ESRF, Grenoble in experiments conducted 9th July 2007. The crystals of the free S domain of SRP (0.4 x 

0.4 x 0.1 mm3) diffracted only to 8 Å. The crystals of the S domain bound to a signal sequence (0.05 x 0.05 x 

0.02 mm3) diffracted to 3 Å. Diffraction data were processed using the programs MOSFLM and XDS. The crystals 

belong to space group I222 with cell parameters a = 109 Å, b = 126 Å, c = 201 Å. We solved the structure by 

molecular replacement using the previously solved structure of the SRP54-SRP19-RNA complex from M.jannaschii 

(1), collected at beamline ID 23-1, ESRF. The model was built in O and refined by CNS and REFMAC against 

all data from spacings between 20-3.2 Å.  The Rwork and Rfree for the final model are 24.5% and 27.7%, respectively 

(completeness for range: 99.86%). 

 
 
 
 
 
 
 



 

1. Hainzl, T., Huang, S. & Sauer-Eriksson, A. E. (2007) Proc Natl Acad Sci U S A 104, 14911-6. 
 
 

 Interaction of SRP54 GTPase domain and SRP RNA in the free signal recognition particle 

Tobias Hainzl, Shenghua Huang & A. Elisabeth Sauer-Eriksson 

Umeå Center for Molecular Pathogenesis, Umeå University, SE-901 87 Umeå, Sweden. Correspondence should be addressed 

to T.H. (tobias.hainzl@ucmp.umu.se). 

The signal recognition particle (SRP) is a ubiquitous protein-RNA complex, which targets proteins to cellular 

membranes for insertion or secretion. A key player in SRP-mediated protein targeting is the evolutionarily conserved core 

consisting of the SRP RNA and the multi-domain protein SRP54. Communication between the SRP54 domains is critical 

for SRP function, where signal-sequence binding at the M domain directs receptor binding at the GTPase domain (NG 

domain). These SRP activities are linked to domain rearrangements, for which the role of SRP RNA is not clear. In free 

SRP, a direct interaction of the GTPase domain with SRP RNA has been proposed, but has never been structurally 

verified. In this study, we present the crystal structure at 2.5 Å resolution of the SRP54-SRP19-SRP RNA complex of 

Methanococcus jannaschii SRP. The structure reveals an RNA-bound conformation of the SRP54 GTPase domain, in 

which the domain is spatially well separated from the signal peptide binding site. The association of both the N and G 

domains with SRP RNA in free SRP provides further structural evidence for the pivotal role of SRP RNA in the regulation 

of the SRP54 activity. 

 

 


