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    Abstract
Hfq is a bacterial RNA-binding protein that plays key roles in the post–transcriptional regulation of gene expression. Like other Sm proteins, Hfq assembles into toroidal discs that bind RNAs with varying affinities and degrees of sequence specificity. By simultaneously binding to a regulatory small RNA (sRNA) and an mRNA target, Hfq hexamers facilitate productive RNA···RNA interactions; the generic nature of this chaperone-like functionality makes Hfq a hub in many sRNA-based regulatory networks. That Hfq is crucial in diverse cellular pathways—including stress response, quorum sensing and biofilm formation—has motivated genetic and ‘RNAomic’ studies of its function and physiology (in vivo), as well as biochemical and structural analyses of Hfq···RNA interactions (in vitro). Indeed, crystallographic and biophysical studies first established Hfq as a member of the phylogenetically-conserved Sm superfamily. Crystallography and other biophysical methodologies enable the RNA-binding properties of Hfq to be elucidated in atomic detail, but such approaches have stringent sample requirements, viz.: reconstituting and characterizing an Hfq•RNA complex requires ample quantities of well-behaved (sufficient purity, homogeneity) specimens of Hfq and RNA (sRNA, mRNA fragments, short oligoribonucleotides, or even single nucleotides). The production of such materials is covered in this Chapter, with a particular focus on recombinant Hfq proteins for crystallization experiments.
	3D
	three-dimensional
	AU
	asymmetric unit
	CV
	column volume
	DEPC
	diethyl pyrocarbonate
	HDV
	hepatitis δ virus
	IMAC
	immobilized metal affinity chromatography
	MW
	molecular weight
	MWCO
	molecular weight cut-off
	nt
	nucleotide
	PDB
	Protein Data Bank
	RNP
	ribonucleoprotein
	RT
	room temperature



Footnotes
	1 ‘HDVD’ and ‘SDVD’ stand for the hanging-drop and sitting-drop vapor diffusion methods, respectively.

	2 Tacsimate is “a mixture of titrated organic acid salts” that contains 1.8 M malonic acid, 0.25 M ammonium citrate tribasic, 0.12 M succinic acid, 0.3 M DL-malic acid, 0.4 M sodium acetate trihydrate, 0.5 M sodium formate, and 0.16 M ammonium tartrate dibasic (for more information, see http://hamptonresearch.com/documents/product/hr000175_what_is_tacsimate_new.pdf).

	3 This structure contains molecules of both ADP and the non-hydrolyzable ATP analog AMP-PNP.

	4 In this serendipitous co-crystal structure of E. coli Hfq and catalase HPII, an Hfq hexamer was found to bind each subunit of a HPII tetramer.

	5 MPEG, an acronym for methoxypolyethylene glycol (also known as PEG monomethyl ether), has a covalent formula of CH3(OCH2CH2)nOH, versus H(OCH2CH2)nOH for simple PEGs.
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