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Journal of Molecular Biology

28 January 2011, Viol.405(4)

The Structure of the CRISPR-Associated Protein
Csa3 Provides Insight into the Regulation of the
CRISPR/Cas System

Show more
Abstract

Adaptive immune systems have recently been recognized in prokaryotic organisms
where, in response to viral infection, they incorporate short fragments of invader-
derived DNA into loci called clustered regularly interspaced short palindromic repeats
(CRISPRs). In subsequent infections, the CRISPR loci are transcribed and processed
into guide sequences for the neutralization of the invading RNA or DNA. The CRISPR-
associated protein machinery (Cas) lies at the heart of this process, yet many of the
molecular details of the CRISPR/Cas system remain to be elucidated. Here, we report
the first structure of Csa3, a CRISPR-associated protein from Sulfolobus solfataricus
(Ss01445), which reveals a dimeric two-domain protein. The N-terminal domain is a
unique variation on the dinucleotide binding domain that orchestrates dimer
formation. In addition, it utilizes two conserved sequence motifs [Thr-h-Gly-Phe-
(Asn/Asp)-Glu-X4-Arg and Leu-X,-Gly-h-Arg] to construct a 2-fold symmetric pocket
on the dimer axis. This pocket is likely to represent a regulatory ligand-binding site
The N-terminal domain is fused to a C-terminal MarR-like winged helix-turn-helix
domain that is expected to be involved in DNA recognition. Overall, the unique
domain architecture of Csa3 suggests a transcriptional regulator under allosteric
control of the N-terminal domain. Alternatively, Csa3 may function in a larger complex,
with the conserved cleft participating in protein-protein or protein-nucleic acid
interactions. A similar N-terminal domain is also identified in Csx1, a second CRISPR-
associated protein family of unknown function.

Figures
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The Structure of the CRISPR-
Associated Protein Csa3
Provides Insight into the
Regulation of the CRISPR/Cas
System

more

Abstract

Adaptive immune systems have
recently been recognized in prokaryotic
organisms where, in response to viral
infection, they incorporate short
fragments of invader-derived DNA into
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Advances in Mathematics 245 (2013) 587-624

‘www.elsevier.com/locate/aim

The form h(x,y)=x2+y2 has minimum 1 and precisely 4 minimal vectors £(1,0) and £(0,1). This form s
not perfect, because there is an infinite number of pasitive definite quadraticforms having these

Perfect meS, K-theory a.ﬂd t.hi :"i“m ‘ minimalvectors, namely the forms h(x,y)=x2+axy+y2 where a is a non-negative real number less
lef's call Phcpe fox next year’s confiarence.| than 1. By contrast, the form h(x,y)=x2+xy+y2 has also minimum 1 and has exactly 6 minimal vectars,
mOdUIar gl'Ollp viz. the ones above and (1,-1). This form is perfect, the associated lattice is the “honeycomb
lattice”. [1]
Philippe Elbaz-Vincent®, Herbert Gangl' i

| 1.  Elbaz-Vincent, P., Gangl, H., Soulé, C.: Perfect forms, K-theory

# Institut Fourier, UMR 5582 (CNRS-Université de Grenoble), 100 rue de Lo ifatire, =
BP 74, 38402 Saint Martin d"Héres, . U and the cohomology of modular groups. Advances in
® Department of Mathematical Sciences, South Road, University of Du.r*am. DHI 3LE, Unired Kingdom : —
©IHES, Le Bois-Marie 35, Route de Chartres, 91440 Bures-sur-Yvette, France Mathematics. 245’ 587-624 (2013)
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UCL NEWS

UCL Home  UCL News  UCL and Elsevier launch the UCL Big Data Instiube

UCL News

O Home UCL and Elsevier launch the UCL Big Data Institute
2 UCL in the media 12 Decamber 2013

It is a new collaboration to explore innovative ways to better serve needs
of researchers through the exploration of new technologies and analytics
as applied to scholarly content and data.

| enablers to better serve scientists and the company will fund research
and studentships through the new Institute, offering exciting new

Elsevier believes linking analytics and scientific content is one of the key I
opportunities to research the analysis, use and storage of big data.

http://www. ucl. ac. uk/news/news—
articles/1213/UCL_Elsevier partnership 181213
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