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Two large proteolytic fragments of Escherichia coli 50 S ribosomal subunit protein L16 were generated

by limited hydrolysis with chymotrypsin (missing 9 N-terminal amino acids) and trypsin (missing 16 N-

terminal amino acids). It was found that while intact L.16 and its chymotryptic fragment both interact with

tRNA (Kq = 5.4 x 1077 M), the tryptic fragment does not. These results are interpreted in terms of
possible significance of the residues 10—16 in the peptidyl transferase activity.

Protein L16 tRNA

1. INTRODUCTION

Moore et al. [1] first showed that the peptidyl
transferase activity of LiCl-stripped 50 S core par-
ticles can be restored by adding ribosomal protein
L16. Since then, a number of investigations con-
firmed and extended this observation [2-5]. Ac-
cording to 50 S ribosomal subunit reconstitution
experiments, protein L16 belongs to a group of
ribosomal components, essential for the peptidyl
transferase reaction [6].

Our earlier experiments revealed that this pro-
tein belongs to the tRNA-50 S ribosomal subunit
protein complex which can be assembled on an im-
mobilized tRNA column [7]. Below we report that
protein L16 interacts with tRNA in solution. Fur-
ther insight into this interaction was obtained by
comparing the tRNA-binding ability of two large
proteolytic fragments of L16. Possible functional
implications of these results are suggested.

2. EXPERIMENTAL
The isolation of Escherichia coli MRE600
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ribosomal proteins, tRNA, 32p_labelled tRNA and
nitrocellulose filtration of tRNA-—protein com-
plexes are described in [7—11]. Individual protein
L16 was purified from split protein fractions ob-
tained by treatment of 50 S ribosomal subunits
with 2 M LiCl [1]. Protein L16 was identified by
2-dimensional electrophoresis [12]. This protein
can be readily identified by SDS—polyacrylamide
gel electrophoresis as well as by its violet colour
after staining with Coomassie R-250 stain, since
protein L15, which migrates close to L16, has a
blue colour.

For limited hydrolysis of protein L16 with
chymotrypsin (EC 3.4.4.5), L16 (0.2 mg/ml) in
20 mM Tris—HCI (pH 7.5), 1 M NHCI, was in-
cubated with 10 xg of the enzyme (2 h, 0°C). The
reaction was stopped with phenylmethylsulphonyl
fluoride (0.5 mM). Hydrolysis with trypsin (EC
3.4.4.4) was carried out using enzyme immobilized
to CNBr-activated Sepharose 4B (Pharmacia,
Uppsala) prepared as in [13]. 1.5 mg of L16 was
incubated with trypsin—Sepharose slurry (0.7 ml,
0.5 mg enzyme) in 10 mM Tris—HCl (pH 7.5),
350 mM NH4Cl (30 min, 4°C). The slurry was
passed through GF/B glass-fiber filter to remove
trypsin—Sepharose.
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Chymotrypsin- and trypsin-treated L16 was
fractionated by Sephadex G-100 chromatography
in 6 M urea-containing buffer. Fractions were
analysed by SDS—polyacrylamide gel elec-
trophoresis and those containing individual
fragments were collected and concentrated on a
0.5-ml CM-cellulose (Whatman) column and
eluted with buffer containing 1 M NH4Cl. The
precise sites of cleavage were identified by analyz-
ing N-terminal amino acids of the fragments and
from the known primary structure of the protein
[14]. The results of the N-terminal analysis of the
fragments were also in full agreement with their
mobility in SDS—polyacrylamide gel.

3. RESULTS AND DISCUSSION

Fig.1 shows the SDS—polyacrylamide gel elec-
trophoresis picture of protein L16 and its
fragments obtained by chymotrypsin (FcL16) and
trypsin (FtL16). N-terminal amino acid analysis

abcd

Fig.1. Electrophoresis of protein L16 and its individual

fragments in SDS—15% polyacrylamide gel [17]: (a)

protein L16; (b) chymotryptic fragment FcL16; (c)

tryptic fragment FtL16; (d) 50 S ribosomal subunit
proteins.
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Fig.2. Determination of complex formation between
tRNA and protein L16 (0—0) and FcL16 (0—0) on
nitrocellulose filters. 32P-labelled deacylated tRNA
(4.5 x 1077 M) was titrated with increasing amounts of
protein in 10 mM Tris—HCI buffer (pH 7.4) containing
1I0mM MgCl;, 100mM NH4Cl and 6mM
2-mercaptoethanol. Samples of 50 «l were incubated for
10 min at 30°C and filtered through nitrocellulose
filters. [tRNAP], concentration of bound tRNA; [P,
concentration of free protein (L16 or FcL16). [Ps] was
calculated from the known amount of protein in the
assay and the known amount of tRNA bound onto the
filter, assuming a 1:1 ratio between protein and tRNA.

revealed the presence of Arg at the end of FcL16
and Asn at the end of FtL.16, which, together with
the mobility of these fragments (using TP50 M,
reference), leads to the conclusion that compared
with L16, FcL16 has lost 9 and FtL16 16 N-
terminal residues.

Titration of a constant amount of *’P-labelled
bulk tRNA with increasing amounts of protein
L16, FcL16 and FtL16 is shown in fig.2. Linear
transformation of binding isotherms indicate
almost identical affinities of tRNA to L16 and
FcL16. In contrast, the fragment generated by
trypsin which lacks 16 residues has lost its ability
to form a stable complex with tRNA. Notably, the
sequence of protein L16 [14] between amino acid
residues 10 and 16, Arg—Lys—Met—His—Lys—
Gly—Arg, is enriched in basic amino acids and may
well provide a binding site for an RNA. This se-
quence contains the only histidyl residue of protein
L16, which is presumably important in the func-
tioning of the peptidyl transferase center. Thus, it
was found that modification of His-13 leads to loss
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of the ability of L16 to restore peptidyl transferase
activity [4,5]. It is not clear whether His-13 is
directly involved in the catalytic mechanism, since
it was suggested that photoinactivation of the pep-
tidyl transferase activity, involving modification of
histidyl residues, abolishes the interaction of the
3'-end of amino-acylated tRNA with the
ribosomal A site [15]. The results presented in this
paper show that outside the ribosome protein L16
interacts with tRNA, while the fragment which
lacks His-13 does not.

It would be premature to extrapolate our results
to the situation within the ribosome. For technical
reasons, the method employed by us does not
allow simultaneous measurements of the interac-
tion of protein L16 with 23 S RNA and tRNA.
Since L16 is known to bind individually to 23 S
RNA [16], there remains a possibility that an
RNA-binding site of L16, which possibly lies
within residues 10—16, is not specific for tRNA.
Nevertheless, our results do indicate that the loss
of the peptidyl transferase activity of 50 S
ribosomal particles containing modified L16 might
be connected with its inability to interact with cer-
tain regions of tRNA.
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