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hand and the amino acid sequence on 
the other. The most spectacular news 
in this field came indirectly from M. 
Nomura's group at the University of 
Wisconsin. They have sequenced large 
DNA fragments from both clusters of 
ribosmal proteins (encoded by the 
strA and rif regions of E. coli) provid
ing detailed information on promoter 
structure, organisation of transcrip
tional units, and the amino acid 
sequences of the proteins. Clearly, the 
rapid DNA sequencing techniques will 
change the strategy for determining 
protein sequences, and it will be in
teresting to compare the DNA 
sequences with the more than 40 E. 
coli proteins sequenced so far by con
ventional techniques (B. Wittmann
LIebold, Max-Planck-Institut, Berlin). 

One welcome announcement was 
that a common nomenclature for 
eukaryotic ribosomal proteins has been 
agreed under the coordination of 
E. H. McConkey (University of 
Colorado, Boulder). Some details of 
eukaryotic ribosome structure have 
been elucidated using established 
techniques, and the first antigenic 
determinants from the proteins SI, S2 
and S16 have been mapped on the 
surface of the 40S subunit using im
muno electron microscopy (F. Noll, 
Akademie der Wissenschaften, Berlin
Buch). Despite differences in size, the 
subunits of bacterial and eukaryotic 
ribosomes are very similar by electron 
microscopy (J. Lake, University of 
California, Los Angeles). 

The secondary and tertiary structure 
of RNA is now becoming accessible 
through various new techniques. For 
16S rRNA C. R. Cantor (Columbia 
University, New York) has shown, by 
psoralen cross-linking which links the 
bases of adjacent RNA ohains, and 
subsequent analysis of the resulting 
RNA loops in the electron microscope, 
that the RNA skeleton of the ribosome 
may be 'knotted', and base pairing 
probably occurs between RNA regions 
far away from each other on the ex
tended RNA thread. 

The changes in tRNA conformation 
on codon-anticodon interactions were 
discussed at a companion workshop on 
tRN A structure. With the established 
technique of kethoxal modification 
(which modifies specifically G in 
single strands) R. Wagner (Max
Planck-Institut, Berlin) found an 
'opening' of the tRNA structure upon 
codon-anticodon interactions. Just the 
opposite was reported by M. Sprinzl 
(Max-Planck-Institut, G6ttingen) who 
mimicked the codon-anticodon inter
action by the anticodon-anticodon 
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interaction of tRNAGlu and tRNAPhe 
and analysed the NMR spectra and 
the melting temperature. The inter
action led to an enhanced stacking and 
rigidity but no gross conformational 
change or opening of tertiary structure. 
The two model reactions are possibly 
not comparable, and it is not clear 
whether even one of the approaches 
reflects the tRNA structure properly, 
after codon-anticodon interaction on 
the ribosome. 

Another aspect of tRNA interactions 
at the ribosome was treated in a model 
proposed by C. Woese several years 
ago. This model predicted a stacking 
shift in the anticodon loop when the 
tRNA is translocated from the A-site 
to the P-site. Various experiments were 
reported which did not support the 
Woese model. A tRNAPhe with an 
aminoanthracene at the Y -base position 
showed the same fluorescence signals 
at both sites which is inconsistent with 
a stacking shift in the anticodon loop 
(B. Hardesty, University of Texas, 
Austin). By means of irradiation E. 
Kuechler (University of Vienna) could 
crosslink the Y-base of Phe-tRNAI'he 
to poly(U) equally well in the A- and 
the P-site. This indicates a similar 
orientation between the Y -base and 
poly (U) stretch in both sites which is 
also inconsistent with the Woese model. 

The genetic mapping of the ribo
somal genes in bacteria is nearly 
complete. A. Bollen (University of 
Bruxelles) and K. Isono (Max-Planck
Institut, Berlin) surveyed the state of 
the art for rRNA and r-protein genes, 
respectively. Six of the seven known 
genes for rRNA in E. coli have been 
mapped. The genetic loci of all the 
ribosomal proteins except six (SI, S9, 
L13, L20, L31, and L34) have been 
identified. In addition to the well
known clusters at 72 min (strA) and 
88 min (rif) a third cluster may be 
present at 95 min where the three pro
teins S6, S18 and L9 have been found. 
In summary, the ribosomal proteins 
and their modifying enzymes are 
located at at least 12 different positions 
on the E. coli chromosome. 

An interesting example of probable 
regulation at the translational level was 
reported by S. Pederson (University of 
Aarhus). He found that the rifampicin
induced increase in the amount of the 
a-subunit from RNA polymerase was 
not paralleled by an induction of S4 
and L 17 synthesis although these pro
teins were reported to be present on the 
same transcriptional unit. During the 
induction period the amount of mRNA 
for the a-subunit is not increased. 

The binding of the factors IF-2, 
EF-Tu, and EF-G to the ribosome is 
mediated or at least stabilised by the 
ribosomal protein L7/L12, which is the 
only protein present in multiple copies 
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on the ribosome. Each of these com
plexes (ribosome· factor) shows 
GTPase activity, and a feature of the 
GTP cleavage is the efficient and quick 
dissociation of the respective factor. At 
least in the case of EF-Tu the GTPase 
centre seems to be located on the 
factor, since this factor complexed with 
the antibiotic kirromycin exerts 
GTPase activity. However, D. Donner 
(University of Uppsala) reported that 
the complex L7 /L12'EF-Tu itself has 
high GTPase activity. Furthermore, a 
polypeptide which seems to be a 
C-terminal fragment of L7/Lt2 showed 
ATPase and GTPase activities indicat
ing that possibly L7/L12 together with 
EF-Tu carries the active centre. 
Strangely enough, this fragment could 
be isolated from the ribosome only 
and not from purified L7/L12. In con
trast, A. Parmeggiani (Ecole Poly
technique, Palaiseau) could not find 
GTPase activity on mixing L7/L12 and 
EF-Tu. 

In spite of progress both on the 
structure and function of ribosomes, 
many questions remain open: The 
elucidation of the quaternary structure 
is still only just beginning, practically 
nothing is known on the mechanism 
of translocation (that is, the relative 
movement of the codon-anticodon 
linked mRNA-tRNA complex and the 
ribosome), and we are far from an 
understanding of even the gross 
structure-function relationships. 0 

A hundred years ago 

WE are glad to see that the Times 
is beginning to recognise the national 
importance of science-teaching in 
schools, and the necessity for our 
legislators being able to estimate the 
bearings of the various problems in 
physical science which are involved in 
the measures that come before them, 
in which the national welfare is 
involved. 

From another leader on Prof. 
Huxley'S address we may infer that 
this chief representative of average 
British opinion has advanced from its 
obstinate opposition (0 the doctrines 
associated with (he name of Darwin; 
indeed the tone of the article to which 
we refer seems even more "advanced" 
than the address which was the 
occasion of it. It is comforting (0 find 
that, in scientific matters, at least, a 
better spirit is beginning to pervade the 
paper which is both an index and a 
leader of middle-class public opinion. 
From Nature 18, 22 August, 434; 1878. 
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