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When the sequence of the Bacillus subtilis genome was completed in 1997, its completeness was questioned by scientific colleagues who found it difficult to accept that the gene encoding the essential and most important ribonuclease in Escherichia coli in terms of numbers of substrates (RNase E), was missing. Indeed, the full genome sequence led to the realisation that not only was the gene encoding RNase E (rne) absent from B. subtilis, but of the ~15 ribonucleases known in E. coli at that time, only a handful had homologs in B. subtilis (RNase P, RNase III, RNase PH, PNPase, and RNase R). This opened up a whole new field of research for our laboratory, and for others, trying to find the missing components of the B. subtilis RNA maturation and degradation machinery. Today, B. subtilis has been clearly established as an alternative model for RNA metabolism to the E. coli paradigm. In this review, we will describe these two ends of the phylogenetic spectrum and show how two opposing gradients, representing the fading in or fading out of specific ribonucleases, can account for the vast majority of the evolutionary space between these two organisms that separated 1-3 billion years ago.

The amount of any RNA in the cell and thus potentially the amount of protein it encodes is a balance between its rate of synthesis and degradation. While the transcription and translation machinery are remarkably well conserved in bacteria, the RNA degradation machinery is not.

In bacteria, RNA is degraded by a combination of endo-and exo-ribonucleases that either cut RNA internally, or remove one nucleotide (nt) at a time from the 5' or 3' end. RNase activity can be modulated both at the substrate level (e.g. through changes in its secondary or tertiary structure conformation), or by the presence of certain chemical groups either at the 5' end (e.g. 5' triphosphate groups, NAD caps, NpnN caps, CoA caps) or internally (e.g. m 6 -A, pseudouridine (y) modifications) [START_REF] Kowtoniuk | A chemical screen for biological small molecule-RNA conjugates reveals CoA-linked RNA[END_REF][START_REF] Cahova | NAD captureSeq indicates NAD as a bacterial cap for a subset of regulatory RNAs[END_REF][START_REF] Deng | Widespread occurrence of N6-methyladenosine in bacterial mRNA[END_REF][START_REF] Luciano | Np4A alarmones function in bacteria as precursors to RNA caps[END_REF][START_REF] Islam | RNase E endonuclease activity and its inhibition by pseudoridine[END_REF]. It can also be modulated by protein co-factors or by post-translational modification (e.g. acetylation, phosphorylation) [START_REF] Marchand | Bacteriophage T7 protein kinase phosphorylates RNase E and stabilizes mRNAs synthesized by T7 RNA polymerase[END_REF][START_REF] Liang | Acetylation regulates the stability of a bacterial protein: growth stage-dependent modification of RNase R[END_REF]. In addition to degrading RNA, RNases can also paradoxically stabilize RNA, by eliminating extraneous nucleotides that could potentially recruit degradative enzymes. This is typically the case for the so-called stable RNAs, e.g. ribosomal RNA (rRNA) and transfer RNA (tRNA), that are generally synthesized in the form of precursors that are trimmed at both their 5' and 3' ends to yield the final stable and functional molecules [START_REF] Braun | RNA processing[END_REF]. A single RNase can have both stabilizing (maturation/processing) and degradation functions depending on the RNA substrate and whether its product becomes more or less sensitive to other RNases.

There are currently about 40 bacterial RNases known, with the vast majority having been discovered in either E. coli or B. subtilis. E. coli currently has 27 known RNases, while B. subtilis has 21. Most are involved in house-keeping operations such as mRNA decay and stable RNA maturation and their functions are summarized in Table 1. Several belong to the so-called toxin family of RNases. Indeed, the major difference in the total number of RNases between E. coli and B. subtilis is that E. coli has at least ten known toxin RNases [START_REF] Goormaghtigh | Reassessing the Role of Type II Toxin-Antitoxin Systems in Formation of Escherichia coli Type II Persister Cells[END_REF], while B. subtilis so far only has one [START_REF] Pellegrini | The Bacillus subtilis ydcDE operon encodes an endoribonuclease of the MazF/PemK family and its inhibitor[END_REF]. The expression of toxin-antitoxin (TA) pairs is typically induced under different stress conditions and release of the toxin from an inhibitory complex with its antitoxin relies on the rapid degradation of the antitoxin. Once the toxin is released, it acts as an endoribonuclease, cleaving RNA in a sequence specific manner, typically with short recognition sequences of 4-6 nts, that occur very frequently. TA modules are thought to be transferred horizontally and are often associated with mobile elements, some of which have become cryptic over time.

Remarkably, of the 38 RNases found in either E. coli and B. subtilis, only 9 are common to both (8 house-keeping RNases and 1 toxin). Seven of these house-keeping enzymes are highly conserved throughout bacteria and thus constitute a 'core' set (Fig. 1A). These include two tRNA maturation enzymes (RNase P and RNase PH), three rRNA maturation and degrading enzymes (RNase III, YbeY and RNase R), the mRNA degrading enzyme PNPase, and an enzyme that degrades the RNA primers used to initiate DNA replication, RNase H2. These enzymes are found in the vast majority bacteria except obligate intracellular parasites such as Mycoplasma, which have significantly reduced genomes, afforded by their relatively stable environments. In addition to the seven enzymes in the highly conserved 'core set', E. coli and B. subtilis have their own particular sets of house-keeping RNases that perform the tasks of RNA maturation and decay. These two organisms are about as far apart as it is possible to get on the bacterial phylogenetic tree (Fig. 1). As one moves step by step along the tree from the g-Proteobacteria through the a, b, and d/e branches and beyond to the Chlamydiae, Spirochaetes, Actinobacteria, Mollicutes and eventually to the Firmicutes, the E. coli-specific set of RNases progressively fades and the B. subtilis set appears (Fig. 1B). In the next few paragraphs, we will describe what these enzymes do in each organism and where they are primarily found in between.

Distribution of enzymes involved in mRNA degradation

E. coli and B. subtilis use overlapping strategies but very different enzymes to degrade their mRNAs. In E. coli, the key RNase that makes the first endoribonucleolytic cut is RNase E, a low specificity enzyme with a preference for AU-rich single stranded (ss) regions, with a strong preference for a U-residue at +2 relative to the cleavage site [START_REF] Chao | In Vivo Cleavage Map Illuminates the Central Role of RNase E in Coding and Non-coding RNA Pathways[END_REF]. It is essential in E. coli and is associated with the inner membrane via an amphipathic helix downstream of the N-terminal catalytic half of the protein [START_REF] Khemici | The RNase E of Escherichia coli is a membrane-binding protein[END_REF]. The C-terminal half is globally unstructured, but has structured 'microdomains' that allow tethering of the RhlB helicase, the glycolytic enzyme enolase and the 3'-5' exoribonuclease PNPase to create the canonical degradosome [START_REF] Ait-Bara | RNase E in the gamma-Proteobacteria: conservation of intrinsically disordered noncatalytic region and molecular evolution of microdomains[END_REF].

Although RNase E can cleave about half of its substrates internally without contacting the 5' end [START_REF] Clarke | Direct entry by RNase E is a major pathway for the degradation and processing of RNA in Escherichia coli[END_REF], for the remaining substrates, cleavage efficiency is improved by about two orders of magnitude if the 5' end of the mRNA contains a monophosphate group [START_REF] Mackie | Ribonuclease E is a 5'-end-dependent endonuclease[END_REF]. This can be the result of a prior endoribonucleolytic cleavage or removal of the 5'-triphosphate group typically present in primary transcripts by an RNA pyrophosphohydrolase such as RppH [START_REF] Richards | An RNA Pyrophosphohydrolase Triggers 5'-Exonucleolytic Degradation of mRNA in Bacillus subtilis[END_REF]. Most of the gand b-Proteobacteria have a paralog of RNase E called RNase G that has similar properties but that lacks the C-terminal degradosome domain. These two enzymes have clearly evolved from a duplication of a gene encoding an enzyme with similar levels of homology to both, known as RNase EG. RNase EG is widespread but is rarer in the Firmicutes and lacking in B. subtilis.

The initial endoribonucleolytic cleavage can also be performed by other enzymes such as the double strand (ds) specific RNase III, found in the core set. Endoribonucleolytic cleavage gives access to the 3' end to a number of redundant 3'-5' exoribonucleases, principally RNase II and PNPase, and occasionally RNase R and RNase PH. All but RNase II are found in the core set of RNases. RNase II, which likely evolved from a duplication of the RNase R gene, is well conserved in the gand b-Proteobacteria, but only occurs sporadically outside of these two classes. All of these 3' exoribonucleases typically cannot degrade RNAs all the way to mononucleotides and fall off the substrates when they are in the range of 2-10 nts [START_REF] Andrade | Chapter 5 the role of 3'-5' exoribonucleases in RNA degradation[END_REF]. The essential enzyme oligoribonuclease, encoded by the orn gene, converts these end-products to mononucleotides [START_REF] Ghosh | Oligoribonuclease is an essential component of the mRNA decay pathway[END_REF]. Like RNase E, RNase G and RNase II, oligoribonuclease primarily occurs in gand b-Proteobacteria, but also pops up in the Actinobacteria, thought to have resulted from the fusion of a Proteobacterium and a Firmicute genome.

In B. subtilis, the key endoribonuclease involved in initiating mRNA turnover is RNase Y [START_REF] Shahbabian | RNase Y, a novel endoribonuclease, initiates riboswitch turnover in Bacillus subtilis[END_REF][START_REF] Durand | Three essential ribonucleases-RNase Y, J1, and III-control the abundance of a majority of Bacillus subtilis mRNAs[END_REF]. Although it has no homology to RNase E, it shares many of its properties including membrane localization (via an N-terminal transmembrane helix) [START_REF] Hamouche | Dynamic Membrane Localization of RNase Y in Bacillus subtilis[END_REF], its loose specificity for single-stranded AU-rich sequence (but with cleavage preferentially after G-residue) [START_REF] Khemici | Decay-Initiating Endoribonucleolytic Cleavage by RNase Y Is Kept under Tight Control via Sequence Preference and Sub-cellular Localisation[END_REF] and an ability to associate at least transiently with helicase CshA and PNPase, creating a degradosome like network [START_REF] Commichau | Novel activities of glycolytic enzymes in Bacillus subtilis: interactions with essential proteins involved in mRNA processing[END_REF][START_REF] Oviedo-Bocanegra | Single molecule/particle tracking analysis program SMTracker 2.0 reveals different dynamics of proteins within the RNA degradosome complex in Bacillus subtilis[END_REF], whose functionality remains to be proven. The activity of RNase Y has also been shown to be stimulated by a 5'-monophosphate for at least one substrate [START_REF] Shahbabian | RNase Y, a novel endoribonuclease, initiates riboswitch turnover in Bacillus subtilis[END_REF]. RNase Y begins to appear in the d/e-Proteobacteria and is widely conserved all the way through to the Firmicutes, and in the Deinoccales, Thermatogales and Aquificales branches of the phylogenetic tree. Although a number of organisms have both RNase EG and RNase Y, they generally tend to be mutually exclusive, as one might expect from their analogous functions. Indeed E. coli RNase E can functionally replace RNase Y in B. subtilis [START_REF] Laalami | Escherichia coli RNase E can efficiently replace RNase Y in Bacillus subtilis[END_REF], a remarkable observation given the evolutionary distance between these two organisms and the complete lack of homology between the two enzymes.

As in E. coli, RNase III (core set) can also initiate decay by cleaving RNA in ds regions. In B.

subtilis, the fragments generated by endoribonucleolytic cleavage can be degraded in either the 5'-3' direction by RNase J1 [START_REF] Mathy | 5'-to-3' exoribonuclease activity in bacteria: role of RNase J1 in rRNA maturation and 5' stability of mRNA[END_REF], which forms a complex with its paralog RNase J2 [START_REF] Mathy | Bacillus subtilis ribonucleases J1 and J2 form a complex with altered enzyme behaviour[END_REF], or in the 3'-5' direction by redundant exoribonucleases PNPase, RNase R, YhaM and RNase PH, with PNPase thought to be the primary source of this activity [START_REF] Liu | Global analysis of mRNA decay intermediates in Bacillus subtilis wild-type and polynucleotide phosphorylase-deletion strains[END_REF]. The RNase J1/J2 complex that is absent in E.coli, can initiate mRNAs degradation directly from the 5' end following prior removal of the 5' triphosphate group by BsRppH [START_REF] Richards | An RNA Pyrophosphohydrolase Triggers 5'-Exonucleolytic Degradation of mRNA in Bacillus subtilis[END_REF]. Exoribonucleotic degradation from the 5' end is a major pathway in B.subtilis that is similar to that found in eukaryotes, where decapped RNA is degraded by the 5' exoribonuclease Xrn1. RNase J is highly conserved from the a-Proteobacteria all the way through to the Mollicutes and Firmicutes, where its gene was duplicated to produce RNase J1 and J2.

Distribution of enzymes involved in tRNA maturation

While both E. coli and B. subtilis use the ubiquitous ribozyme RNase P (core set) to mature the 5' ends of their tRNAs, they show major differences in the enzymes used for the 3' processing step. In E. coli, all tRNA genes have the 3' CCA motif, to which the cognate amino acid is attached, directly encoded by their genes, whereas in B. subtilis, this is only the case for about one third of the 86 tRNAs encoded by the genome and the CCA motif is attached later by an enzyme called nucleotidyl transferase or CCase. In E. coli, tRNA 3' maturation is catalysed by up to 5 redundant 3' exoribonucleases RNase T, RNase PH (core set), RNase D, RNase II and RNase Z (also known as RNase BN) [START_REF] Li | Maturation pathways for E. coli tRNA precursors: a random multienzyme process in vivo[END_REF]. While RNase T is confined to the g-Proteobacteria, RNase D is conserved as far as the a-class and occurs again in the Actinobacteria. RNase Z is widely conserved from the Chlamydiae to the Firmicutes, and in the Cyanobacterial, Deincoccales and Thermatogales branches, but is essentially absent from Proteobacteria, with the very curious exception of E. coli and Salmonella.

In B. subtilis, two tRNA maturation pathways are used, depending nominally on whether or not the CCA motif is encoded [START_REF] Wen | Ribonuclease PH plays a major role in the exonucleolytic maturation of CCA-containing tRNA precursors in Bacillus subtilis[END_REF]. For those lacking the encoded CCA motif, processing is performed endoribonucleolytically by RNase Z at the first U residue that occurs downstream (0 -2 nts) of the so-called discriminator nucleotide (nt 73) to which the CCA motif is added [START_REF] Wen | Ribonuclease PH plays a major role in the exonucleolytic maturation of CCA-containing tRNA precursors in Bacillus subtilis[END_REF]. RNase Z (like RNase J1 and J2) belongs to the b-lactamase family of enzymes, that possess both endo-and exoribonuclease activity. Following endoribonucleolytic cleavage 5' to the U residue, it uses its 3' exoribonuclease activity to trim off any extra nts downstream of the discriminator nt. For those tRNAs with an encoded CCA motif, 3' maturation occurs much as in E. coli, using a different set of redundant 3' exoribonucleases, the core set RNases RNase PH, PNPase, RNase R and the Firmicute-confined YhaM. At least one other enzyme from this pathway remains to be identified.

Distribution of enzymes involved in rRNA maturation

Perhaps the most spectacular contrast between E. coli and B. subtilis is found in the rRNA maturation pathways (Fig. 2). Ribosomal RNAs (16S, 23S and 5S rRNAs) are transcribed in most bacteria as a ~5 kb precursor (30S) that undergoes co-transcriptional processing by RNase III at two long ds processing stalks that flank the mature 16S and 23S rRNA sequences. Subsequent to this step E. coli 16S rRNA is matured at its 5' end by the endoribonucleases RNases E and G [START_REF] Li | RNase G (CafA protein) and RNase E are both required for the 5' maturation of 16S ribosomal RNA[END_REF] and the final 3 nts removed by the 5'exoribonuclease RNase AM [START_REF] Jain | RNase AM, a 5' to 3' exonuclease, matures the 5' end of all three ribosomal RNAs in E. coli[END_REF], primarily found in the gand b-Proteobacteria. This step is done by RNase J1/J2 in B. subtilis [START_REF] Britton | Maturation of the 5' end of Bacillus subtilis 16S rRNA by the essential ribonuclease YkqC/RNase J1[END_REF]. 3' processing of 16S rRNA can proceed either exoribonucleolytically through PNPase, RNase R, RNase II, RNase PH [START_REF] Sulthana | Multiple exoribonucleases catalyze maturation of the 3' terminus of 16S ribosomal RNA (rRNA)[END_REF] or endoribonucleolytically through the ubiquitous enzyme YbeY [START_REF] Davies | Role of Escherichia coli YbeY, a highly conserved protein, in rRNA processing[END_REF], a member of the core set and one of only about 200 proteins conserved in essentially all bacteria [START_REF] Gil | Determination of the core of a minimal bacterial gene set[END_REF]. B. subtilis uses only the YbeY homolog YqfG for this step [START_REF] Baumgardt | The essential nature of YqfG, a YbeY homologue required for 3' maturation of Bacillus subtilis 16S ribosomal RNA is suppressed by deletion of RNase R[END_REF]. In E. coli 23S processing is performed by the exoribonucleases RNase AM and RNase T at the 5' and 3' ends, respectively [START_REF] Jain | RNase AM, a 5' to 3' exonuclease, matures the 5' end of all three ribosomal RNAs in E. coli[END_REF][START_REF] Li | Maturation of 23S ribosomal RNA requires the exoribonuclease RNase T[END_REF], while in B. subtilis these reactions are performed by the ds specific enzyme Mini-RNase III that matures the 5' and 3' ends together [START_REF] Oerum | Structures of B. subtilis Maturation RNases Captured on 50S Ribosome with Pre-rRNAs[END_REF][START_REF] Redko | Mini-III, an unusual member of the RNase III family of enzymes, catalyses 23S ribosomal RNA maturation in B. subtilis[END_REF]. Mini-III is primarily a Firmicute enzyme, only occurring sporadically in other organisms, notably the Spirochaetes, the Cyanobacteria and the Thermatogales. Lastly 5S rRNA is matured by RNase E followed by RNase AM (5') and RNase T (3') in E. coli [START_REF] Jain | RNase AM, a 5' to 3' exonuclease, matures the 5' end of all three ribosomal RNAs in E. coli[END_REF][START_REF] Li | The tRNA processing enzyme RNase T is essential for maturation of 5S rRNA[END_REF], whereas B. subtilis 5S rRNA is matured by the dedicated ds endoribonuclease RNase M5 [START_REF] Oerum | Structures of B. subtilis Maturation RNases Captured on 50S Ribosome with Pre-rRNAs[END_REF][START_REF] Condon | Identification of the gene encoding the 5S ribosomal RNA maturase in Bacillus subtilis: Mature 5S rRNA is dispensable for ribosome function[END_REF], mostly confined to the Mollicutes and Firmicutes. Remarkably, only the YbeY-catalysed 16S rRNA final maturation step is conserved between E. coli and B. subtilis and most of the key enzymes used for rRNA processing in E. coli (RNases E, G, AM, T) are not found in B. subtilis and vice versa (RNases J1, J2, Mini-III, M5). Thus, despite the high level of conservation of the rRNAs and r-proteins that make up the ribosome, these two bacteria have evolved with remarkably different maturation machineries. These processing reactions are different again in the archaea and in eukaryotes suggesting that rRNA processing pathways have been invented at least four times in nature.

It is clear that many more bacterial RNases remain to be discovered, in particular among the toxin class of RNases that has been the major source of new enzymes in recent times. It is likely that organisms lying in the furthest branches of the phylogenetic tree from the two model organisms discussed here (e.g. the Cyanobacteria, Deincoccales, Thermatogales and Aquificales) will be the richest sources of new housekeeping enzymes to degrade and mature bacterial RNAs. 
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 1 Figure1. Phylogeny of ribonucleases in bacteria. This is an update and new representation of ref.[START_REF] Condon | The phylogenetic distribution of bacterial ribonucleases[END_REF] showing the first[START_REF] Li | Maturation of 23S ribosomal RNA requires the exoribonuclease RNase T[END_REF] model organisms sequenced, a measure of their scientific importance. (A) The 'core set' of RNases conserved in most bacteria. (B) Distribution of the 'E. coli set' and 'B. subtilis set' of RNases across the phylogenetic tree. (C) Distribution of horizontally transferred toxin RNases across the phylogenetic tree. RNase abbreviations are as follows: III = RNase III; P = RNase P; H2 = RNase HII; H1 = RNase HI; H3 = RNase HIII; E = RNase E; G = RNase G; EG = RNase E/G; YbY = YbeY; I = RNase I; Z = RNase Z; M5 = RNase M5; Y = RNase Y; mIII = Mini-III; Rae = Rae1; Maz = MazF; Rel = RelE; Yoe = YoeB; Hig = HigB; YfQ = YafQ; Yhv = YhaV; LS = RNase LS, Mqs = MqsR; YfO = YafO; Bsn = RNase Bsn; Bar = Barnase; AM= RNase AM; R = RNase R; Pnp = polynucleotide phosphorylase; PH = RNase PH; D = RNase D; Orn = oligoribonuclease; II = RNase II; T = RNase T; J = RNase J; BN = RNase BN; Yha = RNase YhaM. Numbers in superscript refer to the number of orthologs present when identified. Organism abbreviations are as follows : Eco = Escherichia coli ; Sty = Salmonella typhimurium; Ype = Yersinia pestis; Vch = Vibrio cholera; Hin = Haemophilus influenza; Xfa = Xylella fastidiosis; Pmu = Pasteurella multocida; Bsp = Buchnera sp.; Pae = Pseudomonas aeruginosa; Nme = Neisseria meningitidis; Rpr = Rickettsia prowazekii; Atu = Agrobacterium tumefaciens; Sme = Sinorhizobium meliloti; Mlo = Mesorhizobium loti; Hpy Helicobacter pylori; Cje = Campylobacter jejuni; Ctr = Chlamydia trachomatis; Cmu = Chlamydia muridarum; Tpa = Treponema pallidum; Bbu = Borrelia burgdorferi; Sco = Streptomyces coelicolor; Mtu = Mycobacterium tuberculosis; Mle = Mycobacterium leprae; Uur = Ureaplasma urealyticum; Mge = Mycoplasma genitalium; Mpe = M. pneumoniae; Cac = Clostridium acetobutylicum; Lla = Lactococcus lactis; Spe = Streptococcus pneumoniae; Spy = Streptococcus pyogenes; Bha = Bacillus halodurans; Lin = Listeria innocua; Sau = Staphylococcus aureus; Bsu Bacillus subtilis; Ssp= Synechocystis sp.; Dra = Deinococcus radiodurans; Tma = Thermotoga maritima; Aao = Aquifex aeolicus.
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 2 Figure 2. Ribosomal RNA maturation enzymes in E. coli and B. subtilis. The pathways are shown on fully assembled ribosomes. Endoribonucleases are depicted as scissors symbols. Mature rRNA sequences are shown in red; precursor sequences in gold. For full description see text.
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	Core Set	Enzyme type	Principle Function(s)
	RNase III	endoribonuclease	Cleavage of double stranded RNA: rRNA
			precursors, mRNA, antisense RNA
	RNase H2	endoribonuclease	Cleavage of DNA/RNA hybrids
	YbeY	endoribonuclease	Processing of 16S rRNA 3' end
	RNase P	endoribonuclease	Processing of tRNA 5' ends
	PNPase	3'-exoribonuclease	Phosphorolytic degradation of mRNA, rRNA.
			Protection of sRNA
	RNase R	3'-exoribonuclease	Hydrolytic degradation of rRNA, mRNA
	RNase PH	3'-exoribonuclease	Phosphorolytic processing of tRNA 3' ends
	'E. coli' set		
	RNase E	Membrane associated	Cleavage of mRNA, sRNA, processing of
		endoribonuclease	tRNA, 16S and 5S rRNA
	RNase G	endoribonuclease	Cleavage of mRNA, processing 16S rRNA
	RNase H1	endoribonuclease	Cleavage of DNA/RNA hybrids
	RNase I	endoribonuclease	Periplasmic RNase, degradation of rRNA
			following membrane stress
	Oligoribonuclease	3'-exoribonuclease	Degradation of short oligonucleotides, end
			products of other 3'-5' exoribonucleotides
	RNase T	3'-exoribonuclease	Hydrolytic processing of tRNA 3' ends
	RNase D	3'-exoribonuclease	Hydrolytic processing of tRNA 3' ends
	RNase II	3'-exoribonuclease	Hydrolytic processing of tRNA 3' ends,
			shortening of mRNA 3' ends
	RNase AM	5'-exoribonuclease	5' processing of 16S, 23S and 5S rRNA
	'B. subtilis' set		
	RNase Y	Membrane associated	Cleavage of mRNA, processing of RNase P
		endoribonuclease	RNA, sRNA
	RNase Z	endoribonuclease /3'-	3' processing of tRNA
		exoribonuclease	
	RNase H3	endoribonuclease	Cleavage of DNA/RNA hybrids
	RNase M5	endoribonuclease	Processing of 5S rRNA
	Mini-RNase III	endoribonuclease	Processing of 23S rRNA, type II self-cleaving
			ribosymes
	Rae1	endoribonuclease	Cleavage of mRNA through association with
			ribosome
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