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1. Introduction

It is now generally agreed that several ribosomal
proteins, namely 84, 87, 88, $15, 820, interact
directly with the 16S RNA of £. coli [1-5] . The
studies af the regions of the specific reconstituted
protein—RNA complexes protected against mild
enzyme digestion, give some informations about the
location of some of these proteins on the 165 RNA
molecule [6—11].

Further progresses to determine the binding sites
between RNA and proteins in the ribosome could be
obtained by converting the non-covalent interactions
into covalent bonds. Recently photochemical cross-
links between proteins and nucleic acids were obtained
in the case of ribosomes. Gorelic was able to link
covalently to the RNA practically all the proteins by .
increasing doses of ultraviolet irradiation in the case
of the 308 [12] and the 508 subunits of E. coli [13].

In a previous paper, we determined the tryptic pep-
tides of protein 34 linked covalently to the 165 RNA

in the ultraviolet irradiated 168 RNA -84 complex [14].

Ribosomal pratein S7 is an elongated protein as
shown by immune electron microscopy [15], which
plays an essential role in Nomura’s assembly map [16].
Recently, Méller et al. [17] found that protein 87
was the only 308 protein which was covalently
linked to the 168 RNA by low doses of in situ ultra-
violet irradiation of the ribosome. These results
enabled Rinke et al. [18] to characterize the regions
of the 168 RNA crosslinked to protein §7. In this
paper we present the structure of the tryptic pep-
tides of protein 87 photochemically linked to the
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168 RNA by ultraviolet irradiation of the specific
165 RNA—S7 protein complex.

2. Material and methods

Escherichia coli 168 RNA was extracted from
isolated ribosomal 308 subunits as previously described
[4,19] . Purified S7 proteins from both £. coli B and K
straing were kindly given by Professor Wittmann
(Berlin). The complex between 16S RNA and protein
S7 was prepared using the technique of Garrett et al.
[4]. We used about 2 nmol 168 RNA anda3to5
molar excess of protein 87 over the 16S RNA.

Under these conditions, we obtained in the complex
a molar ratio protcin : RNA of approximately 1:1.

The irradiation procedure was described in a
previous paper [14]. After irradiation, the covalent
complex had to be separated from free S7 protein.
The complex was precipitated by ethanol, dissolved
under dissociating conditions and then submitted to
a Sephadex G-100 chromatography. The fractions
containing free 16S RNA and the photochemical
cross linked 168 RNA—S7 complex were precipitated
by ethanol. After dissolution in water, the protein
covalently linked to the 168 RNA was submitted to
a total tryptic digestion under the conditions previcus-
ly described [14]. Free RNA and the 165 RNA on
which the §7 tryptic peptides were crosslinked were
precipitated by acetic acid at a final concentration of
67%. The free iryptic peptides were separated by a
fingerprint technique on thin layer cetlulose plates
{Polygram Cel 400, Macherey-Nagel, Germany). The
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Fig.1. Tryptic fingerprints of protein $7B in the UV irradiated 165 RNA-S7B complex (a) and of protein §7K in the UV
irradiated 165 RNA—-87K compiex (b).

Fig.2. Tryptic fingerprints of protein S7B (a) and S7K (b).
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tirst dimension was an electrophoresis at pH 4.4 in

the buller pyridin/acetic acid/aceton/water (10:20:
75:395, by vol., 400 V, 1.5 H) followed by a
cliromatography in pyridin/n-butanol/acetic acid/water
(50:75:15:60, by vol) in the second dimension. The
peptides were stained by ninhydrin reagent.

3. Results and discussion

In a previous paper [14] we studied the formation
and the specificity of photoinduced covalent bonds
between ribosomal protein S4 and the 165 RNA.

We showed that specific photochemical crosslinks
were obtained only between RNA and a specific
protein and only when the stable specific protein--
RNA complex was formed before the irradiation.
The same conditions are required for the study of
the crosslinks between the 168 RNA and protein S7.

The covalently ultraviolel crosslinked 165 RNA—-S7
complex was isolated and separated from the free
protein as described above. This complex was submitted
to a total tryptic hydrolysis and the tryptic peptides
were separated by the fingerprint technique as
mentioned in Material and methods.

Comparison of the peptides maps of the tryptic
peptides from crosslinked proteins both S7B and 87K
to 168 RNA (see figs.1a, b) with those of frec proteins
578 and S7K {fig.2a, b) enabled us to find out which
tryptic peptides were covalently bound to the 165
RNA. The peptides T10, T12, T22 and T25 stained very
weakly with the ninhydrin reagent on the fingerprints
of crosslinked proteins S7B and S7K. Therefore these
peptides must be covalently crosslinked to the 168
RNA by UV irradiation. Their sequences have been
determined:

T10: Gly-Thr-Ala-Val -Lys
T12: Ser-Gly-Lys-

T22: Arg-Gly-Asp-Lys
T25: Glu-Asp-Val -His- Arg

It is interesting to observe that the crosslinked
peptides have identical sequences in both S7B and S7K
proteins. The polypeptide chain S7K is longer than that
of §7B. The alterations between S7B and S7K are
located in the C-terminal part of the sequence
(). Reinbolt and D. Tritsch, unpublished results). There-
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fore it seems that this C-terminal part of the polypeptide
chain of either 87B or S7K does not play any role in
the molecular interaction between both 87B and 87K
proteins and the 16S RNA.

In our previous study of the binding sites of
protein S4 with 168 RNA, we observed that the pep-
tides interacting with 168 RNA are located in clusters
of basic regions [14] . In the case of protein 57, the
present state of the sequence of this protein does not
allow to determine the structure of the peptides sur-
rounding those which are crosslinked to the RNA and
therefore to draw more precise conclusions concerning
the nature of the aminoacids or of peptide sequences
involved in the RNA-protein recogniticn process or
in the mechanism of crosslinkage between these
components.
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