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which codes for threonine, the next 
amino-acid in the coat protein sequence. 

The identity of the messenger frag
ments in the initiation and pre-trans
location complexes shows that there is 
no movement along the messenger up to 
this point. The pre- and post-transloca
tion messenger fragments were then 
introduced into a cell-free system and 
allowed to direct synthesis of the cor
responding oligopeptides, which were 
found indeed to be substantially the N
terminal penta- and hepta-peptide re
spectively of the coat protein. If either 
GTP or the factor, S2, is omitted from 
the reaction mixture, the movement 
along the messenger does not occur. 
Thus the position of the displacement 
step in the cycle, and the constituents 
that it specifically requires, are now pin
pointed. 

Sucrose-gradient centrifugation of the 
variously labelled complexes indicated 
that the pre-translocation complex sedi
mented marginally faster than either the 
initiation or post-translocation com
plexes, which were indistinguishable. 
This is tentatively interpreted in terms 
of a small deformation of the ribo
some in the first state, relative to the 
other two. Gupta et al. argue that the 
cleavage of a single GTP molecule, 
which is evidently all that is involved in 
translocation, is likely to affect only a 
single protein, which, if it suffers a 
conformational change in the process, 
could well encompass the small hydro
dynamic effect on the ribosome. 

It should of course be recognized that 
interpretations of small changes in sedi
mentation characteristics, especially of 
potentially dissociable systems, have to 
be viewed with caution. The so-called 
60S ribosomes, for example, which 
were reported to appear under certain 
conditions, can now be written off as a 
figment. It has long been a common
place of protein chemistry that subunit 
equilibria, such as dissociation into 
halves, manifest themselves in the ultra
centrifuge as a single asymmetric 
boundary of intermediate sedimentation 
coefficient. If, as is common, the equi
librium is associated with a change in 
molar volume, an added characteristic 
will be a shift in the equilibrium, and 
therefore in the observed sedimentation 
coefficient, with rotor velocity and 
position in the cell, for on this depends 
the hydrostatic pressure generated in the 
cell at high gravitational fields. It was 
some time before the scales fell from 
the eyes of workers in the ribosome 
field, but in recent months, starting with 
Spirin and ending most recently wHh 
Van Diggelen et al. (FEES Lett., 19, 115; 
1971 ), the relevance of these facts to the 
ribosome situation was made apparent. 
Van Diggelen et al. have shown that E. 
coli subunits poised on the edge of 
association to 70S ribosomes respond in 
the expected manner to the change of 

hydrostatic pressure down a centrifuge 
tube. In "derived" particles, containing 
an aminoacyl-tRNA, the 70S state is 
stabilized, and the effect is not observed. 

RNA VIRUSES 

Mapping Polio 
from a Correspondent 

DrscovERING the gene order in the RNA 
viruses has not been an easy task. 
Because of the lack of genetic recom
bination the genome of the single 
stranded phages had to be partially 
sequenced before there could be any 
certainty about the answer. In the case 
of influenza virus, of course, its appar
ently easy recombination results from the 
fragmentation of the genome in the 
virion so that there was no gene order 
to discover. 

Polio virus also presents its special 
problems. Although the viral RNA is 
all in one piece and there is a low level 
of recombination which has led to some 
tentative mapping, the map must be 
confirmed and its orientation with 
respect to the polio RNA is unknown. 
The entire genome is translated into a 
polycistronic protein which is then cut 
up into individual proteins and, apart 
from the problems this must pose for 
the viral economy, it means that the 
order of appearance of mature viral 
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proteins is no indication of their order 
of synthesis. 

The classical method for examining 
the direction of synthesis of a protein 
requires a system which allows the com
pletion of already initiated chains with
out the initiation of new ones. Until 
recently such a system (like the reticu
locyte system for haemoglobin) was 
unavailable, but now Summers and 
Maizel (Proc. US Nat. Acad. Sci., 68, 
2856; 1971) have described the use of 
the drug pactamycin to prevent initia
tion of polio translation. During the 20 
minutes that it takes for polio RNA to 
be translated in the presence of the 
drug they were able to pulse-label with 
radioactive amino-acids and show that 
the capsid precursor molecule is labelled 
only if label is added early after drug 
treatment. This strongly suggests that 
the set of four capsid proteins contained 
in this precursor molecule (which 
represents the product of thirty per cent 
of the genome) is at the N-terminus of 
the polycistronic protein, and therefore, 
presumably, at the 5' end of the polio 
RNA. 

The recombination map also found 
the capsid protein genes to be clustered, 
and there are hopeful signs that the use 
of shorter labelling times will increas
ingly refine the resolution of the method 
and allow the ordering of the four capsid 
proteins within the large precursor. 

Degradation of Heterogeneous Nuclear RNA 
WHEN animal cells are fed short pulses 
of radioactive precursors of RNA a 
large proportion of the precursor is 
incorporated in the nucleus into a heter
ogeneous population of RNA molecules 
which are rapidly degraded such that 
very little of this RNA accumulates in 
the cytoplasm. There is some evidence, 
obtained from investigations of the 
kinetics of labelling of heterogeneous 
nuclear and cytoplasmic polysomal 
messenger RNAs, which suggests that 
the former RNA may contain precursors 
to the latter but most of the hetero
geneous RNA has a short half life. It 
has generally been assumed that the 
degradation of heterogeneous RNA 
occurs in the nucleus, but according to 
Aronson, whose investigation of this 
RNA in sea urchin embryos is published 
in Nature New Biology next week 
(January 12), the degradation may occur 
in the cytoplasm. 

Aronson finds that label incorporated 
into heterogeneous nuclear RNA 
accumulates with time in cytoplasmic 
polyribosomes and in a cytoplasmic 
RN A fraction which sediments at 4S. 
This cytoplasmic 4S RNA is not transfer 
RNA and is too small to be a precursor 
to messenger RNA, and so Aronson con
cludes that it may be a degradation 
product of the heterogeneous nuclear 

RNA. Clearly, if nuclear RNA is 
rapidly degraded to a population of 4S 
RN As an endonuclease must be involved 
in the degradation process. Aronson 
therefore assayed extracts of whole cells, 
cell nuclei and cell cytoplasm for 
endonuclease activity using labelled 
heterogeneous nuclear RNA and syn
thetic RN As as substrates. It is interest
ing that he found that crude cytoplasmic 
extracts, rather than nuclear extracts, 
contain about 98 per cent of the total 
recovered endonuclease activity. This 
enzyme degrades high molecular weight 
RNA to yield a 4S product but it does 
not attack the RNA in polysomes unless 
they have been exposed to EDT A. 
These properties make it a prime can
didate for a role in RNA turnover and 
if it is truly a cytoplasmic enzyme, 
rather than a nuclear enzyme which 
leaks very readily indeed from the 
nucleus, it is hard to avoid the con
clusion that most nuclear RNA is 
degraded in the cytoplasm. 

Aronson suggests therefore that per
haps all the RNA made in the nucleus 
passes into the cytoplasm where it is 
degraded first to 4S RNA unless it 
associates with ribosomes and is pro
tected from degradation. Further 
degradation of the 4S RNA might then 
occur within cytoplasmic lysosomes. 
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