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COMPARISON OF NUCLEOTIDE SEQUENCES
OF THE RPLJ LEADER IN ENTEROBACTERIA

Delermination of primary siructure and comparison of the mRNA secondary structure
in the rplll. lider was carried out for five species of Enferobacteria, The highly conser-
ved sfructural organisation was found.

Gene expression in the rplfL operon encoding ribosomal proteins L0
and L12 of E. coli is regulated autogenously at the level of translation
by the feedback mechanism [I, 2]. The regulatory protein (LI0 or LI0-
L12 complex) binds the rpi/ leader about 150 nucleotides upstream of
the start codon and results in translational block [3], hypothesized to oc-
cur because of mRNA secondary structure transition to a form in which
the ribosome binding site is sequestered [3]. We observed a negative ef-
fect, typical for the feedback regulating proteins, when the E. coli L10 was
overproduced in Salmonella [4], Klebsiella [5] and Cifrobacter [6]. We
reasoned that the ability of the E. cofi L10 to regulate expression of he-
terologous rptfL operons was provided by the highly conserved structure
of the prolein binding site as well as of whole the rplJ leader. Compari-
son of the rpll leader sequences from five species of Enferobacteria was
aimed to find structural similarities of potential! functional imporiance.

Fragments containing the rpfJ §-terminal portion were isolated from
the chromosomal DNA of Cifrobacter freundii and Serrafic marcescens
by PCR technique [7] and cloned in pUC plasmid [8]. Sequencing was
performed by the procedure [9]. Two recombinant phages kindly provi-
ded by M. Nomura, M13 018157 (with the rplK’AJL rpoBC’ DNA frag-
ment from P. vulgaris} and MI13 018155 (with the rplK’AJL’ fragment
from S. marcescens), were used to subclone and sequence the respective
rplJ leaders. Comparison of the determined rplJ leader sequences of C.
freundii, P. vulgaris and S. marcescens with those of E. coli [10] and
S. typhimurium [I1], shown in Fig. 1., revealed the regions with highly
and completely conserved structure. The E. coli rpll leader contains f{ive
double-stranded regions (I—V} [I2]. The mRNA secondary struclure
predicted for the sequenced leaders showed that similarly to E. coli iive
regions of base-pairing are typical also for rplJ leaders in other Entero-
bacteria (Fig. 2). Nucleotides in region IV ascribed to L1 binding site
[13—15] are completely conserved. Another structural similarity shared
by all compared species is the GNAA tetra loop in stem-loop siructure
IV. Noteworthy, the GNAA and UNCG tetraloops can confer unusual sta-
bility to the stem [i6]. The number of conserved base-pairings at foun-
dations of all five stems is equal within all species. The conserved lenglh
of the single-siranded regions between stems IV and III (consisting of
3 nucleotides) and between stems II and I (consisting of 9 nucleotides)
may be of structural importance. The single stranded region between
stems 11l and 1V, comprising 7 nucleotides in all but the E. coli leader,
may have a similar function. In vitro structural analysis [12] failed to
proove the conformational switch in the E. coli rpiJ leader proposed to
cause translational block [12]. Inferestingly, thal sequences presumed
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Fig. 1. Alignment of rpi/ leader sequences. Nucleotide numbers correspond to £. coli [10]. L10 binding site [13—15] is overlined. {.) — denotes identi
matches; (—) denctes gaps introduced to optimize the alignment, Arrows with roman numerals correspond to regions of base-pairing (I—V) in the E..
{i rplf leader [12]. In the «consenstis» sequence lallers denole comserved nucleotides. K. pneumoniae and E. cloacea rplf leaders sequenced late, has .
been discussed but completely support consensus mRNA secondary structure proposed.



necessary for the switch are completely conserved in all the leaders, as
if pointing out another possible functional role. Nucleotides C1548,
G1590, G1594, C1634 and G1640 were shown to be important for the func-
tional role of the E. coli leader and are conserved among the analy;ed
species. Also concerved are Al571 and A1572 in the bulge loop of region
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Fig. 2. A consensus mRNA secondary structure of enterobacterial rpif leader based on
the secondary slructure of the E. coli leader mRNA [12] and alignment of five entero-
bacterial leader sequences. Latters denote conserved nucleotides, (#) — denote wvariable
nuclentides, n — not determined. Sequences presumed fo provide struclure tramsition of
the E. coli rpif lcader to the untranslatable form [3] are marked

IV. In the E. coli leader these two bases are strongly protected by LI0-
L12 complex [12]. Besides the general similarity forming the ground for
the consensus secondary structure (Fig. 2) rightiul for all compared rplJ
leaders, additional similarities can be found within two subgroups: Esche-
richia, Salmonella, Citrobacter and Proteus, Serratia.

In E. coli translation regulation of L10-L12 mRNA by the feedback
mechanisms requires at least two strucfural elements, The rpl) leader re-
gion binds the regulatory protein which results in translational block.
Repression of L2 translation is achieved via the long-range interaction

between the LI0 and Li2 cistrons [17]. Comparison of the sequenced 5'-
portions of the rpld coding sequences (results not shown) revealed the
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complete conservation of the rpl] sequence necessary for translational
coupling. Therefore, phylogenetic comparison lends evidence for simila-
rity of structural requisites of the feedback regulation mechanism in En-
terobacteria.

0. M. Xusoagn, I. B. Kpyncska, T. M, Aackoscoxud, €. B, Harox

INOPIBHAHHA HYKAEOTHUIHUX MMOCJIIOTOBHOCTEH JIJEPIB rpiiL
OIIEPOHIB EHTEPOBAKTEPIH

Peszwme

Ilpopeseso BM3HAuZEHHS HYKAGOTHAHOI MOCNIZOBHOCTI Ta NODPIBHAHHA CTPYKTYD JAIAEPHHX
obracrell rpl/ onepodie n'ATH enrtepofakrepill. BHABMCHO BHCOKY KOHCEPBATHRHICTE CTPVK-
TypoBol opramizauii.
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