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ABSTRACT

The large subunit ribosomal RNA of the purple
bacterium Rhodobacter capsulatus shows fragment-
ation into pieces of 14 and 16S, both fragments forming
the functional equivalent of intact 23S rRNA. An RNA-
processing step removes an extra stem-loop structure
from the 23S rRNA [Kordes,E., Jock,S., Fritsch,J.,
Bosch,F. and Klug,G. (1994) J. Bacteriol. , 176,
1121-1127]. Taking advantage of the fragmentation
deficient mutant strain Fm65, we used genetic comple-
mentation to find the mutated gene responsible for
this aberration. It was identified as the = Rhodobacter
homologue to rmc from Escherichia coli encoding
endoribonuclease Il (RNase lll). The predicted protein
has 226 amino acids with a molecular weight of 25.5 kDa.

It shares high homology with other known RNase IlI
enzymes over the full length. In particular it shows the
double-stranded RNA-binding domain (dsRBD) motif
essential for binding of dsRNA substrates. The Fm65
mutant has a frame shift mutation resulting in complete
loss of the dsRBD rendering the enzyme inactive. The
cloned Rhodobacter enzyme can substitute RNase llI
activity in an RNase Il deficient  E.coli strain. Contrary
to E.coli, the Rhodobacter mc is in one operon together
with the lep gene encoding the leader peptidase.

INTRODUCTION

EMBL accession no. 268305

regular task of removing internal transcribed spacers separating
the functionally independent ribosomal rRNA species, RNase I
has also been implicated in the removal of intervening sequences
(IVS) from 16 and 23S rRNAs. These IVS usually have the
secondary structure of a hairpin loof). (They interrupt the
normally linear continuity of the large or small rRNA and are
post-transcriptionally removed without religation of the resulting
fragments. The processing thus generates fragmented rRNAs. The
functional equivalent of a continuous prokaryotic rRNA is then
held together by secondary and tertiary interactions of these RNA
fragments which constitute the basic unit of the RNA molecule.
Despite the crucial role of rRNA in the protein synthesis machinery,
it is not necessary for proper function that rRNA is a single
continuous polynucleotide. Fragmented rRNA is a widespread
biological phenomenon observed for large and small subunit rRNAs
of prokaryotic, eukaryotic and organellar origi-{). Recent
results fromSalmonellasuggest a possible biological role for
fragmentation in this bacterium. During late logarithmic growth
phase Salmonellastrains with fragmented rRNA degrade rRNA
and ribosomes more rapidly tharcoli with continuous rRNAS).

This may providé&almonellawith a selective advantage under this
particular physiological condition.

We recently identified and analyzed the rRNA site which is
processed in 23S rRNA of the purple bacteridhrodobacter
capsulatug9). An IVS of [1L00 nucleotides (nt) is removed by an
RNase Ill like activity, yielding a fragmented 23S rRNA of 14 and
16S. The cleavage sites are located in an extra stem—loop which is
deleted by this processing step. The insertion position is almost
identical to the positions of IVS found in two other members of this

The three ribosomal rRNA species in prokaryotes arise frosubdivisionSalmonellaspp. andCampylobactespp. 6,7). In this
co-transcriptional processing of a single large (30S) primary RNpaper we provide direct evidence that it is indeedmbegene
transcript, which may also contain tRNA sequences. At least threecoding RNase Il which confers normal processing (i.e. fragment-
endoribonucleases are involved in the processing of this precurstion) to the fragmentation-deficidRhodobactemutant Fm65.

in Escherichia coli RNase lll, RNase E and RNase B. (

In E.colithernc gene, encoding RNase |lI, is the first of three

Although it is known that RNase Il recognizes and cleavegenes in the multifunctionaic operonrnc, eraandrecO(10,11)
double-stranded RNA regions, detailed sequence and structuél. 1). Thernc gene overlaps by two nucleotides with éna
requirements of the cleavage site are only poorly understhod (gene which codes for a GTP-binding protéi#)(The expression
The enzyme initiates maturation of rRNA from 30S precursaoof the two genes is translationally coupléd)( Thernc operon is
rRNA by introducing cleavages in two double-stranded regiorgreceded by thiep operon comprising tHepAandlep genes.

of the primary rRNA transcript ultimately leading to the 16S and The cloned and sequenced geneRbodobacterRNase I

23S rRNAs. Maturation of 16S and 23S RNA can take place todes for a predicted protein of 226 amino acids with a monomer
the absence of RNase IH)( but the process is rather inefficient, molecular weight of 25.5 kDa. We show that Eheapsulatus

and RNase Ill mutants are impeded in growth. In addition to thec operon structure deviates significantly from the structural
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organization inE.coli. The rnc gene forms an operon with the CTCTCCAA-3, sense primer'55CTCGGSATTC ATGAAA-
upstreantep gene and possibly with the downstrezsmgenelep  GTTGCGGCAGAC-3 Hindlll andEcdRl sites respectively are
andrnc are transcribed from the same promoter upstretap 8nc ~ in bold face immediately adjacent to the start and stop codons
shows an autoregulatory effect when differently sized promotéunderlined).

regions are used duritegZ-fusion experiments.

Construction of translational lacZ fusions
MATERIALS AND METHODS

_ _ N In order to fuse the part of thenc gene (amino acids 1-71) and
Bacterial strains and culture conditions differently sized upstream fragments to taeZ gene of the
epPHU plasmids18), a set of DNA fragments was amplified by
PCR. We used primer Prfm7.5:BACTGGATCC GCGCGG-
CC-3), which anneals to the sequence aroundBtneH!| site
éacated within thenc gene, and one of the following primers:
UplepEco1800 (ESCCAGCAAATCCGAATTC GGC) annealing
to positions +5 to +24, uplepEcol1850ECTTGCTIGAATT-
CCCCCCCQG) annealing to positions —61 to —41, uplepEco2000
In vitro cleavage of RNase Il substrates with (5-GCCGGGAATTC ATCTGACCGGC) annealing to positions
R.capsulatusRNase Il —194 to —178, and uplepEco2120@CGCGSAATTC GCGG-

GCACC) annealing to positions —328 to —309. Positions are given

As substrate we used the well studied phage T7 R1.1 substrat respect to the start of thep gene. All upstream primers
RNase Ill processing signal upstream of the 1.1 gene of phaggggr?tain an interndEccRI site (bold letters). The resulting PCR
(4,17). This[B0 nt long RNA hairpin consists of two presumably

i . Yproducts were cut withcdR| andPvul and ligated into thEcdRlI
double-helical RNA stems separated by an internal loop Wh'cg'hdSca sites of plasmid pPHU234.
bears the single-cleavage site. This RNA has been cloned under

T7 control. The construct (pET-4) was kindly provided by J.J.

Dunn (Brookhaven National Laboratoriy).vitro transcriptions  Construction of plasmids for complementation tests

were performed in a 1@ volume, containing T7 buffer (40 mM

Tris—HCI pH 7.9, 6 MM MgGl 2 mM spermidine, 10 mM DTT), Our original plasmid isolate pRK2fm1, with a 6.58d1RI insert,

1 pg pET-4 template linearized withcil, 20 pg RNasin ~Was able to restore 23S rRNA fragmentation in the fragmentation
(Promega), rNTPs (0.5 mM each, except for rUTP at 0.1 mM)jeficientR.capsulatusnutant FmM65Y). pRK4fmH4 has the 4 kb

75 U T7 RNA polymerase (NEB) and 2(Ci [a-32P]rUTP  Hindlll fragment of pRK2fm1 cloned into thdindlll site of
(specific activity 3000 Ci/mmol). The reaction mixture was phendasmid pRK415X9), with lep being transcribed in the inverse
extracted and stored in ethanol at>@@Prior to use;2000 c.p.m.  direction of the plasmid’ac promoter. To test which upstream

of substrate was spun down and dissolved|ih% RNase Ill ~ sequences are required, plasmids pRK4fmHP2.3 and pRK4fmP1.7
buffer (100 mM Tris—HCI pH 7.6, 50 mM MgOAc, 0.65 M have theHindlll-Pst fragments of plasmid pRK4fmH4 cloned
NH4CI, 25% glycerol). With water and enzyme added qul10 into pRK415 (Figl). To test whef[hdep andrnc.are transcribed
reaction is incubated at 32 for 1 min. Reaction products are from the same promoter a series of plasmids was constructed
analyzed on a 10% PAA-7 M urea gel. RNase llI cleaves thgontaining different sequence extensions upstream leftgene.

115 nt pET-4 transcript into fragments of 86 and 29 nt. To this end we amplified differently sized fragments by PCR using
plasmid pRK4fmH4 as a template. As primers we used Prfm7.5-

and theEcdRI-tagged uplepEco primers as described for the
construction of thdacZ fusions. The resulting DNA fragments
were cut withEcdRl andBanHI which results in two fragments,

FrozerRhodobacteor E.colicells (1L g) were pulverized in liquid since the amplified DNA fragments contain tanH| sites. The

nitrogen using a mortar and pestle. The powder was dissolvedyP ragments were religated and in a second step ligated to the large
6 ml of extraction buffer containing 50 mM Tris—HCI pH 7.9 fragment that arises froEcdRl/BanHI digestion of pRK4fmH4.

0.25 M KCI, 2 mM EDTA, 1 mM3-mercaptoethanol, 0.1 mM "Clones that contained the interalnHl fragment in the correct
DTT and 0_5’ mM PMSF. T’he extract was centrifuged for 45 min &Qrientation were transferred into mutant strain Fm65 by conjugation

150 000g and the supernatant used for enzymatic tests. and the rRNA patterns were analyzed. Construct pRK4fmHB1.9
contains the 1.9 kBanHI-Pst fragment from pRK4fmH4.

Rhodobacter capsulatigrains used in this study were wild-typ
strains 37b4 (DSM938), B104) and the chemical mutant Fm65
(15). Strains were grown in a minimal malate salt medil@). (
During growth of plasmid carrying strains, tetracycline was add
at a final concentration ofig/ml.

RNase llI-containing fractions from R.capsulatusand
E.coli

Cloning of the Rhodobacternc gene in a prokaryotic
overexpression vector Analysis of rRNA patterns on agarose gels

Primers withEcaRI andHindlll restriction site tags, respectively Bacteria from 20 ml of a semiaerobic culture were harvested and
and matching the exact &and 3-ends of the sequencet gene resuspended in 12bbuffer A containing 0.3 M saccharose, 10 mM
from Rhodobacter capsulatusrere used during polymerase sodium acetate pH 7.6 and J#%uffer B containing 2% SDS,
chain reaction (PCR) witR.capsulatughromosomal DNA as 10 mM sodium acetate pH 7.6. After three hot phendtGpH5
template. The amplified gene was cut wibaRI/HindIll to  extractions, total RNA was precipitated with ethanol and the
generate the termini necessary for cloning it into the IPTG inducibfemaining DNA was digested with 80 U RNase-free DNase |
prokaryotic overexpression vector pKK223-3 (Pharmacia). Prime(BRL). RNA was ethanol precipitated and stored i520 mM
used: antisense primérBTGGGRAGCTT TCATGCGCCT-  sodium phosphate pH 6.5, 1 mM EDTA at 2Q0Electrophoresis
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Figure 1. (A) Organization of thenc operon inR.capsulatusThe scheme shows the organization oflép8—rnc—eraoperon and the location of restriction sites
mentioned in the text. Relative positions of constructs used for complementation studies dadfukien constructs are shown. For comparison the structural
organization of thenc operon irk.coliis given. The hairpin indicates the structure implicated in autoregulakoroin (B) In vivo pattern of ribosomal RNAs from
Rhodobactewild-type strain 37b4 and mutant strains Fm65 harbouring various plasmid constructs for complementation. pRK290, the parental vector of pRK2fr
does not carry anghodobactesequences (29). RNA was run on a 1% gel as described in Material and Methods and subsequently stained with ethidium bromi
The positions of the 14 and 16S rRNA species are marked.

with 10pug RNA per lane was done on 1% formaldehyde agaroseolation of plasmid pRK2fm1 from a genomic library that restored

gels. 23S rRNA processing after transfer into strain Fm65. Plasmid
pRK2fm1 harbours a 6.8 kiicdRl fragment ofR.capsulatus
DNA sequencing and amplification of DNA DNA. Several subclones of plasmid pRK2fm1 were tested for

) _complementation of strain Fm65. A 4 Kindlll fragment was

We used double-stranded templates for sequencing (PGEM-deriggicient to restore 23S rRNA cleavage, whereas the 2.3 kb
pl_asmlds). _D_ouble-gtranded plasmid DNA was isolated using e ndil—Pst and the 1.7 kiPst fragments were not (Fig). We
Qiagene midiprep kit. 33 DNA were used per sequence reactionyqncjyded that the cleavage at st site had disrupted a DNA
using the USB or th_e Pharmacia sequencing kits. Sequence anahé%%ence that is required for 23S rRNA cleavage. DNA sequencing
were performed using DNA Star software. _around thisPsl site revealed a strong homology to bacterial and

For amplification of DNA fragments by PCR 50 pmol of plasmidgkaryotic leader peptidases (Keigl, submitted for publication).
template, 10pmol of each primer and 1 U Vent polymerase (NEB)- rher sequencing resulted in the identification ofiicegene
were used. After an initial denaturation step for 3 min a€96 |\ hich overlaps the precedinigp gene by 2 nt. A good
30 cyc]es were run as follows: 96 for 45 s, gnnealing for 45 s, Shine-Dalgarno sequence is not found at the start ofidiyene.
extension at 74C for 20-90 s. The annealing temperature Wagne 3-end of themnc gene overlaps a third open reading frame
chosen 5-8C below the calculated melting temperature foroRF) py 2 nt. The derived amino acid sequence of the first 300 nt
the primer—DNA hybrid. To exclude PCR art!facts affectingof this ORF shows strong homology to #ra gene product of
B-galactosidase measurements, two PCR reactions for each frgsoi(not shown). The DNA sequence data reported here have been
ment and two cloning experiments were carried out independenflisigned EMBL Nucleotide Sequence Database accession numbe

for each construct. 768305.
The percent similarity of tHehodobacteenzyme with homolo-
RESULTS gous bacterial RNase llI lies in the range of 33—63%, whereas the

similarity of the yeast enzyme with the bacterial proteins rests at
[20%. The C-terminal sequence implicated in double-stranded
RNA binding is indicated in Figur2 together with the consensus

We have previously described tRecapsulatusmutant strain  sequence for this type of protein domain. Strong homologies with
Fm65, which does not process its 23S rRNA and suggested that #riswn rnc sequences are also found in the N-terminal half of the
strain has only reduced RNase Ill activiy. \We described the protein. Particularly striking is the presence of an 11 amino acid

Cloning and sequence analysis of thrac gene of
R.capsulatus
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Figure 2. Schematic representation of the RNase Il fRhodobacterThe upper panel shows the position of the signature box conserved in eukaryotic and
prokaryotic RNases Il (small capitals signify semi-conserved positions) and the position of the dsRBD. Bold letters signify positions of proven catalytic importar
(see text). The block scheme for the dsRBD is adapted from (25). The arrow marks the position of the fralRbatolhéacteFm65. The lower part shows the
dsRBD ofRhodobactefa) together with the dsRBD consensus sequence from refs 24 and 25 (b), (c). A recently proposed cluster of (semi)conserved amino a
and amino acids which can act as hydrogen bond donors in the RNase Il dsRBD is indicated in (a): semiconserved positive charges are underlined, strongly con
charges are given in superscript, conserved H-bond donors are bold and underlined (27).

signature sequence at positions 40-50 dRtbapsulatusequence, rnc. We therefore deleted sequences upstredep tf define the
which is also present in all other knoma genes (Fig2). DNA sequences sufficient to restore 23S rRNA cleavage in strain
We have not only determined the sequence ofrtbegene  Fm65. The construct pRK4fmHB1.9, which has all sequerices 5
isolated from wild-type strain B10, but have also amplified antb the Lep start and a small part of thecé&ding region ofep
sequenced this DNA region from mutant strain Fm65 and itdeleted, shows no complementation. Plasmids pRKfm-50 and
parental wild-type strain 37b4. The nucleotide sequences PRKfm-320 carry 50 and 320 nt upstream of the Lep start,
wild-type strains B10 and 37b4 differ in 30 positions (4.4 % of theespectively. We transferred the plasmids into strain Fm65 and
total number of nucleotides). Most of these nucleotide exchangesalyzed total RNA isolated from the transconjugants on
have no effect on the amino acid composition. The amino acidrmaldehyde—agarose gels. Fm65(pRKfm-320) shows normal
sequence of the wild-type strains 37b4 and B10 differs at only sikeavage of 23S rRNA, suggesting that all sequences required for
positions. Five of these amino acid exchanges are at positions tmattranscription are included within the 320 nt upstream of the Lep
are not homologous to any of the other known sequences. start. Fm65(pRKfm-50) shows only partial cleavage of 23S rRNA
Instead of a histidine at position 62 of RNase Il from strain B1{Fig. 1). We therefore conclude that the promoter fioc
which is also present in tiiecoli protein, the RNase Il of strain transcription is localizedb0 nt upstream of the Lep start.
37b4 contains an aspartate at this position, that is not found in anyn order to study the expression wfc we analyzed three
other RNase Il protein. constructs with different extensionsdb the Lep start durinipcZ
Thernc sequence of mutant strain Fm65 has the G nucleotidigsion experiments (Fid.). In all three clones, thec gene was
in codon 145 missing when compared with the wild-type sequendeanslationally fused ttacz, allowing direct measurement of the
The missing G residue causes a reading frame shift and extend®itase Il transcription rate Iffrgalactosidase activity. THacZ
of translation for an additional 91 amino acids beyond the regulisions confirm our complementation experiments, showingthat
stop codon. The mutant protein, as predicted from the DN#anscription requires an intact promoter region upstreamiémm
sequence, comprises 319 amino acids and translates well into lletween positions —50 and —320.
downstreanera gene. Since this frame shift occurs in the middle

of the RNase Il gene, the complete C-terminal half comprising thg,e rnc gene ofR.capsulatushows autoregulation
full double-stranded RNA binding domain is not functional,

rendering the enzyme inactive. The rnc gene ofE.coli shows autoregulation through RNase I
recognition and cleavage of a stem—loop structure in ‘the 5

The rnc gene and thdep gene encoding signal untranslated region of this gene. Qleavage at this position d_ecre_ases

peptidase form an operon thernc messenger concentration in the cell by a factor of six with

concomitant decrease of rnc protein by a factor of th@e (
Thelep gene and thenc gene ofR.capsulatusverlap by two Despite the different organization of tlep-rnc region in
nucleotides suggesting that both genes form an operon and Rreapsulatusvhich lacks a Suntranslated region immediately
translationally coupled. Using Northern blot analysis it was ngirecedingrnc, we could not exclude autoregulation of the
possible to detect an mMRNA species that is clearly homologousgene. In order to test this possibility the setlasfz-fusion
both genes (data not shown). The 1. HkidIlI-Pst| fragment constructs with thenc gene translationally fused tacZ and
derived from plasmid pRK2fm1 was not sufficient to reconstitutexpressing théep promoter activity was transferred into wild-
23S rRNA processing in strain Fm65, although this fragmenype strain 37b4 as well as into the mutant Fm65. Cultures of both
comprises the completac gene and an additional 430 nt of transconjugants were grown to identical optical density and
upstream sequence. Although there is lepA homologue [(-galactosidase activity was determined. In both strains a region
upstream ofep, we could not exclude the possibility of otherbetween —50 and —320 nucleotides precedindefhegene is
upstream genes that are also part of an operon inclegiagd required for full promoter activity in the expressioRbbdobacter
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1 2z 1 4 5 B Rhodobacteenzyme shows extended sequence homologies with
——— ] the other bacterial RNase Il proteins. An 11 nt long signature
1 o - sequence in the N-terminal part of the protein is strongly conserved,
- & .. even across the _prokawote—eykawote boundary _ﬂf.igT_his
P - -. sequence is possibly involved in substrate recognition, is part of
the active site, or supports the quaternary structures ohthe
ITE dimer. The Gly 44 irE.coli and the corresponding Gly 178 in
S.pombéhave been demonstrated to be of catalytic importance in
2 - - both organisms2@,23). This position is conserved in all known
- RNase Il sequences including Rieodobactesequence (Gly 48).

Another position conserved in all sequences isRtieapsulatus
Glul21l E.coli Glull7 andS.pombeGlu251, respectively).

Figure 3. RNase lllin vitro assays using extracts from various cell materials: Mutagenesis of this residuelincoli andS.pombénas shown that
lane 1, RNA standard; lanes 2 and 3, fragmentation-defiRientlobacter it is possibly involved in catalysiQ,Qz).

mutant Fm65; lane 4, inducEctolistrain BL 321 (RNase ft) carrying thenc L . -
gene fronRhodobacteon a plasmid; lane E.colistrain BL322 (RNase H); Binding of the dsRNA substrate is facilitated through the

lane 6, uninducel.colistrain BL 321 (RNase ). The T7-transcriptof pET-4  dSRNA-binding-domain (dsRBD) located in the N-terminal half of
used as a substrate to screen for RNase Il activity is 115 ntlong. Asingle RNaghe protein. The dsRBD motif is one of at least five known
:jll cleava%e produces the 86 and 29 nt pamdsci respectively. Additional bands ag\| A-binding-motifs £4). dsRNases are only a subset of all known
ue to other RNase activities present in crude extracts. proteins carrying the dsRBD motif, which is also found in other
dsRNA binding proteins of diverse cellular functions, like for
me. Interestingly the pPHR-320 construct exhibits a significarffX@mPle RNA helicases. The dsRBD is a protein module ®f
difference in ?%:asurpeﬂ-gal units for the twd?hodobgcter amino aC|ds;_{4—26). Several copies of the dsRBD_ can be present
strains (factor 1.7) (Figl). For this construct the presence or" Oné protein. Th&khodobacterenzyme has a high degree of
absence of intact rnc protein obviously makes a difference in tfignilarity with the consensus sequence of dsRBD motifs derived
expression ofnc. rom a Iarge set of dsRNA blnd_l_ng protei’®26) (Fig. 2).
Though it is obvious that recognition of a double-stranded RNA
plays an important role in fragmentation, the question remains
open what particularly distinguishes the extra stem—loop of the
Further proof that the enzymatic activity responsible for rRNAl€avage site from the plethora of similar secondary structures in
fragmentation irR.capsulatuss an RNase Il stems from an TRNA. While a dsRBD alone is not sufficient for catalysis, in
experiment in which thenc gene fronR.capsulatusvas cloned ~S-pomb@acl(coding for RNase Ilf) a mutation which completely
in the IPTG-inducible plasmid pKK223-3 (Pharmacia) andemoves the dsRBD results in an inactive RNase IIl. This
transferred into the RNase |l deficieBtcoli strain BL321. resembles the situation in our Fm65 mutant which has a frame shift
Figure3 shows that RNase Il activity B.coliBL321(RNase Itf) ~ after amino acid 144, rendering the mutant enzyme inactive
is restored after induction. THehodobacterenzyme thus can through loss of the complete dsRBD region. In Pacl it was also
functionally replace thE.coli enzyme in a reaction using the phageshown that partial loss (deletion of block 4) of the dsRBD results

Rhodobacter capsulatuBNase Il functions in E.coli

R1.1 model substrate. in an inactive enzyme. In particular the two alanines 346 and 347
in pacl are of catalytic importanc&?). These two alanines are
DISCUSSION also conserved iRhodobacteRNase Il (positions 216 and 217).

Recently the structure of the dsRBCEroli RNase Il has been

We have shown that RNase Ill is the enzymatic activity responsitsiscribed in more detail using NMR techniqug$. (The structure
for removing an extra stem—loop from 23S rRNRipapsulatus Was described as a three stranded anti-pafiaiekeet backed
Since intact 23S rRNA is not observedihodobacterit seems against two helices. A very similar structure has been described for
that all four rRNA operons show this particular type of processinghe staufen dsRBD2§). A cluster of (semi)conserved charged
The predicted rnc protein Rhodobactehas a molecular weight amino acids and amino acids which can act as a hydrogen bond
of [25.5 kDa which corresponds to the molecular weight of thdonor has been proposed on the basis of structure analysis of the
a-monomer of rnc irE.coli (25 kDa). TheRhodobacteenzyme rnc dsRBD and dsRBD alignments. This cluster located on the
not only structurally resembles tBecoli enzyme but can also surface of the dsRBD could act as a docking site for dsRNA
functionally replace it in the cleavage of an RNase Il substrate frosubstrates. Most of the amino acids implicated in this cluster, or at
phage (Fig3). least their chemical characters, are also well conserved in the

RNase lll, an endoribonuclease that cleaves specificalifhodobacteenzyme (Fig2).
double-stranded RNA structures, is an ubiquitous component ofOur in vivo data show that 50 nt upstream of ldy@start are
the prokaryotic and eukaryotic RNA processing machinery. Thgufficient to allow for transcription ohic messenger to an extent
enzyme has been implicated in the processing of polycistronichich at least partially restores fragmentation of 23S rRNA. This
transcripts in phages, the processing of rRNA-precursors, mRN&-in good agreement with the transcription start ofepernc
and snRNA-metabolisn?1,22). Other known ribonucleases Ill messenger as determined I@p—lacZ fusions and primer
include four prokaryotic sequences and the eukaryotic homologagtension experiments (Klugt al, manuscript submitted).
from S.pombeTwo functional aspects have to be addressed Extending dep—-lacZfusion from 50 to 320 nt upstreamlep
RNase lll. First, the enzyme has to recognize and bind tli®es not result in a significantly higher transcription rate. Instead,
double-stranded RNA substrate, and subsequently the sciss#@ip-rnc—lacZfusions show considerable increase in activity
internucleotide bond has to be cleaved in the active center. Thlen the upstreafep sequence is extended. Both results show
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that this effect must depend on sequences well downstream of theSchweisguth,D.C., Chelladurai,B.S., Nicholson,A.W. and Moore,P.B.

transcription start. IfE.coli the amount ofnc messenger, and
depending on it the amount of rnc protein, is subject to an
autoregulatory mechanism which involves cleavage by RNase 14
of a stem—loop immediately upstream of the start ¢0). Our
results from théacZ-fusion experiments in wild-tygehodobacter 7

and Fm65 mutant show a significant down regulation of messenger
concentration in the presence of intact rnc protein. This requireg

regulatory mechanisms different fratrcoli without a stem—loop 9
immediately upstream ofnc. Since lep and rnc form an

overlapping transcriptional unit Rhodobactera regulatory site 10
could be located in the upstream non-coding region &dlgene.
Regulation possibly involves mechanisms like the one described
for E.coli polynucleotide phosphorylase, Pnp. It has been shown
for pnptranscripts that processing of an RNase Il site upstream of
the coding region of Pnp creates a signal which unmasks an RN&3
E site inside the coding region immediately downstream of thg,
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