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ABSTRACT
Precise physical mapping of the genes rpsO and ppn coding respectively for

ribosomal protein S15 and polynucleotide phosphorylase together with regions
involved in the regulation of their expression has been obtained by the analysis of in
vitro deletion mutants. The results suggest that each gene has its own promotor. but
that there is coexpression of rpsO and pnp. The nucleotide sequence of r and of
the beginning of pnp is presented and includes the presumed regulatory regions of
these genes. Several features of the sequence support the mapping experiments and
are discussed in relation to the expression of the ribosomal and pnp genes.

INTRODUCTION

The genes fp5O and pnp have been shown to be adjacent and located near 69

min on the E. coli chromosome (1). The previously available evidence suggested

that these genes are transcribed in the same direction and that they are adjacent on

the chromosome ( 1, 2) This juxtapositioning raises several questions: in particular

are these two genes (one for a ribosomal protein and the other for an enzyme of

unclarified functions but presumably involved in polynucleotide biosynthesis or

metabolism) coexpressed ? Moreover what are the cell's relative requirements for

their products and how Is the expression of the two genes regulated to fulfill this

need ? What Is the type of regulation of these genes ? A translational control

mechanism might be expected. at least in the regulation of the expression of the

ribosomal protein S15 since a large number of ribosomal proteins are translatlonally

autocontrolled (3-6). If this Is the case for S15. is the expression of polynucleotide

phosphorylase also affected by this type of control ?

As an approach to answer these questions, a set of in vitro constructed

deletion mutants around the gene rpsO and the beginning of pnp has been

constructed and examined for their effect on polynucleotide phosphorylase expression

and the DNA sequence of the region determined.
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MATERIAL AND METHODS
Enzymes and biochemicals

Restriction endonucleases were purchased from New England Biolabs.

Boehringer Mannheim or Bethesda Research Laboratories. The T4 DNA ligase was

obtained from Boehringer Mannheim. [32P]ATP was purchased from New England

Nuclear and acrylamide and bisacrylamide were products of Bio-Rad Company. All

other materials were of reagent grade.

Bacterial strains and plasmids

Plasmids pBP 1 1 1 (or pBPA61) which carry the pnp and rpso genes (1) were

grown in E. coil JC 357 (1) Mr, met,ieu,his,rpsL,pnp :: Tn5,recA or CSR 603

(thr. leu, pro, phr. rec. argE. rps) (1). pBPA61 carrles a Hpa I deletion upstream

of the rpsO and pnp genes and was occasionally used in cloning to eliminate certain

restriction sites. Plasmid DNA was prepared and purified as described previously

(1).

Construction of deletions in vitro around rpsO

Plasmid DNA was digested partially (or entirely) with the restriction

endonucleases indicated and after deproteinisation ligated as described (1). After

transformation and selection for antibiotic resistance ( 1) several colonies were

isolated and their plasmid DNA characterised by digestion with appropriate restriction

endonucleases followed by agarose gel electrophoresis (1).

Plasmid pBPA18 was isolated by ligating a Hindlil-Pvul digest of pBR 322 DNA

with pBPA61 DNA cleaved totally by Hindlil and partially by Pvul. Transformants

resistant to tetracycline ( 10 ,Ag/ml) were Isolated and one of the plasmids (pBPA18)

characterized.

Determination of protein density from the autoradiogram

The method of Suissa (7) was used with a slight modification. The piece of

the film corresponding to the radioactively labelled band was cut out and the gelatin

dissolved in alkali directly in the test tube. The amount of silver grains was estimated

by optical density at 500 nm.

Polynucleotide phosphorylase activity

Polynucleotide phosphorylase activity was determined using the exchange

assay between UDP and (32P]P04 as described (1) . Proteins levels in the cell

extracts were measured by the Bluret reaction.

Identification of plasmid encoded gene products

Plasmid encoded proteins were labeled with i35S] methionine (specific
activity: 1143 Ci/mmole) in the maxicell system of Sancar et al. (8) and separated

on a 13.5 % sodium dodecyl sulfate (SDS) polyacrylamide gel, as described (1).
DNA sequence analysis

After digestion with the appropriate restriction endonucleases, the DNA
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fragments to be sequenced were separated on polyacrylamide gel and eluted by

diffusion at 370C. After labelling, the strands were always separated. The DNA

sequence was determined by following the Maxam and Gilbert method (9) with only

one modification: after elution of the separated strands from the polyacrylamide gel,

DNA was purified from soluble acrylamide by precipitation with

hexadecyltrimethylammonium bromide (SIGMA Chemical Company).

RESULTS
1. Construction of in vitro deletion mutants

Our previous results indicated that the genes p and pSO are closely

Juxtaposed and are probably transcribed in the same direction from rpsO towards pnp

(1). If each gene is an individual transcription unit, then the two control regions

should be located upstream of pnp and of rpsO and they would be located either side

of the rpsO structural gene (Fig. 1) . On the other hand, if the two genes are

expressed from the same promotor situated in front of rpsO. neither rpsO nor pnp

should be expressed when this promotor is deleted.

A set of plasmids carrying in vitro deletions around these presumed control

regions has been isolated and characterized (Fig. 1). The deletions start at sites

near rpsO and remove all upstream regions of E. coli DNA stopping within pBR 322

vector DNA. pBPA100 and pBPA900 start at the Dral site before the rpsO structural

I1f, I,2jl III7+ +; + ffi . pBP III
pnp :.rps:O

r*............................. KpBPA14

pBPA96

pBPA100

pBPA900

p BPA1 8
1 kb

Fig. 1. Structures of the deleted plasmids constructed in this study. The bar with
dotted points represents pBR322 and the light line cloned DNA. Genes correspond to
empty bars except for j3 lactamase (cross-hatched bar). The dotted line represents
the deleted region. Horizontal arrows indicate direction of transcription and broken
bars a small deletions at the Junction. Only relevant restriction sites are given.

IEcoRI. Ddel, Pvul, Mstl. Nrut, Hindill, PvulI. Dral,
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gene and pBPA&14 and pBP&96 at the Nrul and Mstl sites, respectively. in the

Intergenic region, between rpsO and pnp (Fig. 1). Attemps to replace the Pvul-

Hindlil fragment of pBP 1 1 1. carrying the rpsO gene. by the Pvul-Hindlll fragment of
pBR 322 plasmid encoding the beginning of 0 lactamase give plasmids pBPM&18.
This plasmid carries a deletion of about 40 bp (estimated by polyacrylamide gel

electrophoresis) at the Pvul junction leading to the disappearance of the Pvul site and

Rsal site (14 bp downstream of the Pvul site) (Fig. 4). Several attempts to isolate

a plasmid without a deletion were unsuccessfull.
II. Deletion mapping of rpsO and pnp promotors

The proteins encoded by these mutant plasmids were analyzed on a 13. 5 %

polyacrylamide gel after labeling with C35S3 methionine in a maxicell system (Fig.

2). Lane b shows the presence of polynucleotide phosphorylase at the top of the

autoradiogram and of S15 at the bottom. synthesized by the wild type plasmid pBP

111. The other major bands correspond to vector pBR 322 encoded proteins (lane

a): a product of the tet R gene. 3 lactamase and a small protein of about 5000

daltons.

The plasmids pBPA100 and pBPA900 cause no detectable expression of S15

(Fig. 2 lanes f and g) suggesting that a promotor located upstream of the Dral site

has been deleted. The DNA sequence (see below) shows that the Dral site is situated

between the initiation codon of rs and Its Shine and Dalgarno sequence. The

complete lack of expression of rpsO in these deletions is thus probably due to the

removal of both transcriptional and translational signals.

Despite the loss of the rpsO promotor, a strong band of protein
corresponding to polynucleotide phosphorylase is present showing that pnp gene

expression is not dependent on rps expression. This suggests the existence of a

separate promotor for pap.
Deletion of the entire rpsO gene, stopping at the Nrul site (pBPM14) or Mstl

site (pBPA96) results in a much lower synthesis of polynucleotide phosphorylase

(Fig. 2 lanes d and e ). Plasmids pBPA14 and pBPh96 express this enzyme with no

apparent decrease In its molecular weight. suggesting that the translational start of

pnp Is located downstream from the Mstl site. The difference in polynucleotide
phosphorylase expression from the plasmids pBP&14 and pBPA100 cannot be due to

different readthroughs from the pBR 322 part of the plasmids because both deletions

are fused to the Nrul site of pBR 322 (Fig. 1). A simple explanation of these

observations is that the pBPA14 deletion removes the pnp promotor and that the

residual expression is due to readthroughs transcription from plasmid promotors.

The plasmid pBP&18. carrying a deletion covering the PvuI site causes the

synthesis of a very weak protein band near the level of the wild type polynucleotide
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pnp_ _ r_

pnp_- ....._

".gr. ~~~~ ~~~..............

tet_..-

lac -_ As _ _i ._

a3 b cdef9

Fig. 2. Autoradiogram of a 13. 5% SoS polyacrylamide gel electrophoresis of
proteins labelled in maxicells and separated under 80 V during 20 h. The labelled
bands, corresponding to the proteins encoded by the plasmid pBP 1 11 were
previously identified as pnp polynucleotide phosphorylase (1) and l515 rlbosomal
protein S15 (2) ; tet tetracycline resistance protein ; lac (lactamase. About 3
lo counts/min were loaded in each lane. Exposition of the dried gel was one day
(four days for the inset) . Lane a pBR 322 (control) ; lane b pBP I111 ; lane c
pBP,A18 ; lane d pBP,A14 ; lane e pBP,A96 ; lane f : pBP,A100; lane g pBPA&900.
Inset the autoradiogram was surexposed to show the synthesis of a shorter
polynucleotide chain (arrow. lane c) at the level of polynucleotide phosphorylase.

I-l~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~in-fI

Taq I ScjraH DdeIHpai Pst I -Pv1iISc2Sr&IHinfH aIHlpa2 1HPa1Dde

100 p

Fi.g... Sequencing strategy for determining the sequence of the rDoe gene and
beginning of the 2fl2 gene. The arrows Indicate the direction of sequencing and the
length of sequence determined. 5'labelled ends are indicated by dots. Only relevant
restriction sites are given.
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Table 1. Expression of polynucleotide phosphorylase with different plasmids
(see the text).

P L A S M I D S

pBP 111 pBP1f14PBP96 pBPA100 pBPA900 pBPAS8

Amount estimated
from 0.173 0.016 0.021 0.108 0.099

autoradiogram

%of control 100 9 12 63 57

Specific
activity in the
crude extract 16.8 1.0 1.2 8.8 10.2 0
(units/mg)

% of control 100 5.9 7.1 52 61 0

phosphorylase band but with a slightly faster migration rate (Fig. 2, lane c and

Inset). No activity of polynucleotide phosphorylase can be detected in the strain JC

357/pBPA18 (Table I). The lack of active polynucleotide phosphorylase together with

the feeble expresslon of a truncated protein suggests that the beginning of the pnp
gene has been affected by the deletion and that the translational start for

polynucleotide phosphorylase is located in the vicinity of the Pvul site (see

discussion). A 11 500 daltons protein clearly seen at the bottom of the lane c (Fig.

2) corresponds probably to the N-terminal part of 3-lactamase cloned upstream of

the pE gene (Fig. 1). This truncated protein would have a theoretical molecular

weight of 12 500 daltons which agrees well with the molecular weight estimated from

the autoradiogram.

Ill. Quantitation of polynucleotide phosphorylase expression in the mutants

Polynucleotide phosphorylase activity produced by plasmids carrying the

deletion mutants was measured in strain JC 357 (pnp-). As predicted by the maxicell

experiments, a much lower activity (about 6% of the activity from the wild type

plasmld, pBP 111) was shown by plasmid pBPA14 and pBPA96 whose the deletion

removes rpsO and stops before the pnp structural gene (Table I). The plasmids

pBPA100 and pBPA900 with the shorter deletions stopping at the Dral site near the

beginning of rpsO produces a higher specific activity of polynucleotide

phosphorylase, but still only about 50% to 60% of the control.

The quantity of polynucleotide phosphorylase labelled in the 'maxicell"
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experiment was estimated from the intensity of the band on the autoradiogram. To

correct for any variation in plasmid copy number. the polynucleotide phosphorylase

levels were standardized by comparison to the level of g3 lactamase expression

detected in the gel. The values observed (Table I) are very similar to the values

derived from measurements of polynucleotide phosphorylase specific activity. The

two methods are thus In agreement and show that removing DNA from in front of rpsO

reduces p2p expression by nearly 50%. This suggests that pnp expression is the

result of transcription from its own and the rpsO promotors.

Nucleotide sequence of a 1. 25 Kb fragment carrying rpsO and the beginning of pnp

The sequencing strategy is given figure 3. The nucleotide sequence is shown

figure 4. The DNA sequence was determined on both strands, except for two short

regions: the first 32 nucleotides at the beginning of the sequence and 45 nucleotides

between the Taqi restriction sites located inside the rpsO gene.

Only two long open reading frames. in the same direction, are present in this

sequence. The other two phases contain multipie stop codons. The sequence

corresponding to r5sO was previously identified as that around the Pstl site (2). A

second open reading frame starts at bp 514 and continues outside the presented

sequence. This presumably corresponds to the pnp gene.

a) rpsO gene: the aminoacid sequence reported for the ribosomal protein

S15 was compared with that predlcted by the nucleotide sequence. Only one

difference Is observed: the DNA sequence predicts an extrahistidine residue between

positions 44-45 of the published aminoacid sequence (10). The rpsO ne starts

with an ATG at bp 148 coding for an N-terminal methionine not present in the protein

S15. Thus, without its N-terminal methionine, S15 contains 88 aminoacids with a

molecular weight of 10 137 daltons. The direction of transcription is counterclockwise

relative to the E. coli genetic map. The Dral site is located 3 bp in front of the Initiator

codon. between the Shine-Dalgarno sequence for ribosomal binding, GGAG, and

the Initiation codon. Two possible transcription promotor sequences can be identified

in front of the rpsO gene (Fig. 4). The TACACT sequence between bp 84-91 is

identical to the Pribnow box sequences of lambda cin, lacP2. RNA I (of pBR 322 and

of clo DF). The corresponding -35 sequence (TTGTTT) has been found in the col E1

P2 promotor. Another potential Pribnow box promotor (TAGAAT) located at position
24 to 29 is the same as that found In the promotor deoP1 and deoP2 and the

corresponding -35 sequence (TTGCGA) shares 5 out of 6 nucleotides in common

with several other identified promotors ( I 1)

The rpsO structural gene terminates with a TAA codon at bp 415. Thirty eight
bp downstream from this termination codon, there Is a stretch of thymidine residues

preceded by a sequence of hyphenated dyad symmetry (Fig. 4). This is typical of a
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Hpa I
1 v . . . 0

GTTAACCGT AACAGGTCGCTACGAC~A CTGCCGCTTAACGTCGCGTAA ETTACACTTTGCGTAAC 3GA GGATCGCTG

Dra I
101 . * y * 0

AATTAGAGATCGGCGTCCTTTCATTCTATATACTTTGGAGTTTTAAAATGTCTCTAAGTACTGAAGCAACAGCTAAAATCGTTTCTGAGTTTGGTCGTGA
MetSerLeuSerThrGLuALaThrAlaLysIleValSerGluPheGlyArgAs

Pat I
201

CGCAAACGACACCGGTTCTACCGAAGTTCAGGTAGCACTGCTGACTGCACAGATCAACCACCTGCAGGGCCACTTTGCAGAGCACAAAAAAGATCACCAC
pA laAsnAspTh rG lySe rTh rG luVa lSlnValA laLeuLeuTh rA laGlnI leAsnHi sLeuG lnG lyHi sPheA laG luHi sLysLysAspHi sHi s

301
AGCCGTCl;TGfiTCTGCTGCGCATGGTTTCTCAGCGTCGTAAACTGCTCGACTACCTGAAACGTAAAGACGTAGCACGTTACACCCAGCTCATCGAGCGCC
SerArgArgGlyLeuLeuArgMetVa lSerG lnArgA rgLysLeuLeuAspTyrLeuLysArgLysAspVa lA laA rgTyrTh rGilnLeuI leG luArgL

401TGGGTCTGCGTCGCTAATTCTTGCGAGTTTCAGAAAAGG;GGGCCTGAGTGiGCCCCTTTT*TTCAAGCTGACGGCAGCAATTCACTGr-AAACTAATGTATTG
euGlyLeuArgArg ~ *

Nru I MstE
501 * *
TTGCTATGAATGATCTTCCGTTGCAGAGGTTCGCGCGGCTAATGAGAGGCTTTACCCACATAGAGCTGGGTTAGGc TTAGrCG fiTCGCGAGGATGCGC

Pvu I Rsa I
601 . . V
PAA CGGGTATTAACACCAGTGCCGTAAGGTACTGTCTAAGAAAGAGAAAGGATATTACATTGCTTAATCCGATCGTTCGTAAATTCCAGTACGGCC

MetLeuAsnProIleValArgLysPheGLnTyrGlyG

701
AACACACCGTGACTCTGGAAACCGGCATGATGGCTCGTCAGGCTACTGCCGCTGTTATGGTTAGCATGGATGACACCGCGGTATTCGTTACCGTTGTTGG
lnHi sThrValThrLeuGluThrGlyMetMetAlaArgGlnAlaThrAlaAlaValMetValSerMetAspAspThrAlaValPheValThrValValGl

801
CCAGAAAAAAGCCAAACCAGGTCAGGACTTCTTCCCACTGACCGTTAACTATCAGGAGC(;TACCTACGCTGCTGGTCGTATCCCGGGTAGCTTCTTCCGT
yG lnLysLysA laLysP roG lyG lnAspPhePheP roLeuTh rVa lAspTyrG lnG luA rgTh rTyrA laA laGlyA rgI leProG lySe rPhePheArg.

901 . . . 0

CGTGAAGGCCGCCCAAGCGAAGGCGAAACCCTGATCGCGC,GTCTGATTGACCGCCCGATTCGCCCGCTGTTCCCGGAAGGCTTCGTCAACGAAGTTCAGG
ArgG luGlyA rgP roSerGiluG lyG luTh rLeuI leA laArgLeuIlLeAspA rgP roI leArgP roLeuPheP roG luG lyPheVa lAsnGl uVa lGlnV

1001 * * * 0

TTATCGCCACCGTGGTTTCTGTTAACCCGCAAGTTAACCCGGATATCGTCGCGATGATTGGTGCTTCCGCAGCGCTGTCTCTGTCTGfiTATTCCGTTCAA
a lI leA laTh rVa lValSe rVa lAsnP roGlnVa lAsnP roAspI leValA laMetI leG lyA laSe rAl a> laLeuSe rLeuSerG lyI leProPheAs

1101 * * *
TGGCCCGATTGGTGCTGCCCGCGTAGGTTACATCAATGACCAGTACGTACTGAACCCGACTCAGGACGAGCTGAAAGAGAGCAAACTGGATCTGGTTGTT
nGlyP roI leGlyAlaA laArgVa LGlyTy rI leAsnAspGlnTy rVa lLeuAsnProTh rGlnAspGil uLeuLysGl uSe rLysLeuAspLeuVa lVa l

Dde I
1201 * *

GCCGGTACTGAAGCCGCTGTACTGATGGTTGAATCTGAAGCTCAACTGCTGAG
ALaGLyThrGLuALaALaVaLLeuMetVaLGluSerGLuAlaGlnLeuLeu

Fla. 4. Nucleotide sequence of rpsO and of the beginning of pnp gene. The
nucleotldes are numbered from the Hpal site (GCC I AAC). The corresponding
aminoacid sequences are written below the DNA sequence. Putative Shine-Daigarno
sequences are underilned. Regions of dyad symmetry or possible base-pairing are
Indicated by underlining with a dot at the center of symmetry. rpsO gene begins at
position 148 and the pnp gene Is presumed to start at positlon 684.

p-independent transcription terminator. The stem and loop structure predicted by
this sequence Is shown In the left of figure 5 and has a AG of -22. 1 kcalories. mole-1.

b) pnp gene : The results of the deletion mapping suggested that the

beginning of the pnp structural gene Is located near the Pvul site. However, no
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G°U G°U
A-U G=C
A-U C=G
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UAAUUCUUGCGAGUUUCAG UCAAGCUGACGGCAGCAAUUCAC....... UUCCGUUGCAGAGGUUCG AGGAUGCGCAGAAGAUCGGG

420 480 520 600

Fig. 5. Possible secondary structures for RNA transcripts within the rpsO-pnp
intercistronic region predicted by the DNA sequencing data presented here. The
structure on the left, is a possible terminator/attenuator site and the structure on
right a possible RNase iII processing site.

standard initiation codon is found in the near vicinity of this Pvul site: the nearest

ATG's are 76 bp before or 47 bp after the Pvul site. The N-terminal protein sequence

of polynucleotide phosphorylase was determined as: met-leu- ? -pro-phe (12).

This does not fit with any of the ATG (or GTG) codons seen in this region but does

seem to correspond to the use of a UUG located 10 bp upstream of this Pvul site.

initiatlon of this site would give an N-terminal sequence: met-leu-asn-pro-ile. A

satisfactory Shine and Dalgarno sequence (AAGGA) precedes this initiation codon.

A putative promotor with a -10 and -35 sequences of GAAGAT and TTGTCA

identical to these of the A434 PRM promotor ( 11) Is located at positlon 602 and 577.

The Nrul and Mstl sites are found between these two sequences. As these were the

two sites used in the construction of the pBPA14 and pBPA96 deletions, the

considerable reduction in pnp expression from these plasmids is consistent with their

location in the promotor region.

In addition, the sequences in this region (534-558) are highly

complementary to those at positlon 567-592 and a stable (CG = -25 Kcal. mole-

hairpin can be drawn in the mRNA (shown in the right of Fig. 5).
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DISCUSSION

The results presented in this paper confirm the close proximity of the rpsO

and pnp genes. The location of rpsO is unequivocally identified by comparison with

the protein sequence. The comparison of the DNA sequence and N-terminal protein

sequence of polynucleotide phosphorylase strongly suggests that pnp joins the small

collection of proteins with the unusual initiation codon UUG (13). An in-phase ATG

codon exists 76 bp before the Pvul site but is not preceeded by a recognizable Shine

and Dalgarno sequence in the classic position upstream from this putative initiator

codon. Moreover, the DNA sequence between this ATG and the Pvul site contains 26

codons. five of them (four AGA and one AGG) being very rarely or never used in

strongly expressed proteins (14). The other in phase ATG, at position 727, seems to

be too far from the Pvul site to be affected by the small in vivo deletion around this site

isolated on pBPA18.

The Pvul site is located 7 bp downstream of the pnp initiator codon.

Comparison of the sequences of the j3-lactamase and pnp genes, at their Pvul sites,

shows that the attempt to join the two genes at this site should result in an in- phase

fusion giving a hybrid protein. Other examples of similar large hybrid protein carrying

a signal peptide are known to be lethal for the cell ( 15, 16). This probably explains

why the only plasmids isolated were those which carry mutations (deletions)

eliminating this hybrid protein like pBPA18. The feeble synthesis of a truncated

protein from this plasmid could be due to a restart from one of the other in-phase ATG

codons after the Pvul site.

The presence of promotor sequences just upstream of each of the two genes

Is suggested both by deletion analysis and the DNA sequence. The deletions carried

by the plasmids pBPA100 and pBPA900 stop Just before the Initiation codon of r

and eliminate entirely rpsO expression. As mentionned before, this complete lack of

expression presumably results from the deletion of the rpsO promotor. If readthrough

from any pBR 322 promotor exists, it is not sufficient to permit the synthesis of a

protein missing a Shine and Dalgarno sequence.

These plasmids however still synthesize appreciable amounts (60% of wild

type levels) of polynucleotide phosphorylase. That this level of expression is not due

to readthrough from pBR 322 promotors is shown by the fact that deletions of plasmids
pBPA14 and pBP&96 which delete from the Nrul (or Mstl) sites In front of pnp to the

Nrul (or Mstl) sites In pBR 322, synthesize much less polynucleotide phosphorylase
(6% of the wild type level). These deletions leave the initiation codon and the Shine

and Dalgarno sequence of the pnp gene Intact and fuse, In the case of pBPA14. to

the same Nrul site In the vector as pBPA100. Thus It is reasonable to think that the 6%

expression from pBPA14 could be due to readthrough from pBR 322 promotors but that
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the 60% expression from pBPA100 is due to the presence of a pn promotor present in

pBPA100 but removed In pBPA14. Alternatively the weak expression from pBPA14 and

pBPA96 could be explained by the fact that the sites of fusion are located In the region

of the putative E promotor identified on the DNA sequence (Fig. 4). Fusions in this

region might be expected to give a "downa mutation phenotype. In either case. these

observations strongly imply the existence of a functional pnp promotor.

The differences in pnR expression between the wild type plasmid (pBP1 11)

and pBPa100 and pBPA900 could be interpreted as evidence that the rpsO promotor

(deleted In pBPA100 and pBPA900) contributes to pE expression in plasmid pBP1 11.

Another explanation, that the extraexpression seen with pBP 11 is due to

transcription from pBR322 promotors in the Hindlll-Nrul fragment seems unlikely: no

promotors have been identified so far in this region transcribing from Nrul towards

Hindill (i. e. antisense to the tetracycline resistance cistron) ( 17. 18).

If this coexpression is verified. it will be interesting to see what effect r

has on the regulation of the expression of pnp. Other ribosomal proteins studied have

been shown to be translationally autocontrolled (3-6). The observations of Takata

(19. 20). showing that S15 is not subject to gene dosage. would suggest some

autoregulation. The model for translational autocontrol suggests there exist some

homology between the rRNA binding site for the ribosomal protein and its mRNA.

However no obvious sequences corresponding to these of the rRNA protected by S15

from kethoxal (21) can be observed in the DNA sequence near rpsO. This possibility

of translational control is currently under investigation.
In addition two possible transcriptional regulatory mechanisms are suggested

by the sequence. There Is a potential terminator structure at the end of rpsO which

would support the idea that rps and pnp are Independently expressed. However

there are several examples where terminators are only partially effective and act as

transcriptional attenuators. e. g. the operons coding for the sigma and beta subunits

of RNA polymerase (22, 23).

Another interesting potential secondary structure is predicted by the

complementary sequences located after the terminator. This structure seems

characteristic of sites recognized by RNase Ill. Whether this enzyme has a role in

polynucleotide phosphorylase expression has yet to be determined.

In conclusion, we would like to point out that the features of the rpsO-pnp
region described here show remarkable similarity to that of the RNA polymerase g3
subunit operon (22). Both start wlth gene(s) for ribosomal protein(s) successively

followed by a terminator structure which probably functions as an attenuator, a

possible RNase Ill processing site and a promotor permitting potential Independent

expression of a gene Involved In RNA metabolism.
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