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NEWS AND VIEWS 

Translating Messenger RNA 
IN bacteria and bacteriophage, some, perhaps most, of 
the messenger RNA molecules contain information to 
specify more than one protein-they are polycistronic. 
This, of course, immediately raises the question of how 
the rates and timing of translation of such messengers 
are controlle<l. For example, can the information in 
each gene be translated into protein independently of all 
the rest ? On page 345 of this issue Dr H. Lodish 
reports results which imply that the three genes in the 
genome of the RNA bacteriophage f2 can be translated 
independently. 

f2 and the other RNA phage have a single stranded 
RNA molecule which acts both as the store of genetic 
information and as a messenger RNA specifying the 
three phage proteins ; these phage are in fact the only 
source of purified messenger, which will, in a cell 
free system, promote the synthesis of defined proteins. 
Using f2 and an E. coli cell free system Lodish devised 
a neat assay procedure for measuring the initiation 
of translation of the three phage genes. All proteins 
synthesized in bacteria are started with the same 
amino-acid, formyl methionine, which acts as initiator, 
but the rest of their sequences differ. Thus the 
second amino-acids in the nascent f2 proteins, the 
coat protein, the RNA synthetase and the maturation 
protein are respectively alanine, serine and either lysine 
or-less likely-arginine. 

Lodish's assay is essentially a technique to detect 
three peptides with the initial sequence Fmet-ala, 
Fmot-ser and Fmet-lys which must be derived from 
the three nascent phage proteins. In a cell free system 
programmed with wild type f2 RNA, all three peptides 
can be found as expected. Tho RNA from a strain of 
f2 which has a mutation in the coat protein gene, 
however, promotes the synthesis of only two formyl 
methionine peptides, Fmet-ala from the coat and 
Fmet-lys from the maturation protein; the RNA 
synthetaso gene is not initiated. This result means 
that a mutation in the coat protein gene not only 
affects the complete translation of that gene but also 
prevents any initiation of the neighbouring RNA 
synthetase gene. The mutation does not , however, 
affect the translation of the maturation protein gene 
and this result alone suggests that the genes can be 
translated independently. 

Lodish has obtained other data which point the same 
way. First, the kinetics of synthesis of the three pro
teins using wild type f2 RNA show that the coat and 
maturation proteins are initiated simultaneously and 
presumably therefore independently. Admittedly the 
synthetase gene seems only to be read two minutes 
after the start of reading of the coat gene, which implies 
that the coat gene must be translated first to allow 
translation of the synthetase, but this can be explained. 
If it is assumed that all three genes have independent 
initiation sites, the RNA molecule could be folded on 

itself in such a way that the initiation site of the syn
thetase gene is not exposed but the initiation sites 
of the other two genes are. The initiation site of the 
synthetase gene might then only be made available 
t-0 the translation machinery by opening up the RNA 
molecule; the act of translating the coat protein gene 
could provide the force necessary to achieve this 
breakdown of the secondary structure of the RNA. 

This model implies that the order of the genes in the 
f2 genome is coat protein first followed by the other 
two genes. What evidence is there for this order ? 

The two ends of an RNA molecule are defined by the 
chemical bonding in the molecule; one is called the 
5' end, the other the 3' end, and translation of a mes
senger RNA always goes in the 5' to 3' direction. Lodish 
found that a fragment of t,he genome, roughly two
thirds of it and including the 3' end, promotes synthesis 
of the synthetase and maturation proteins but not the 
coat protein. 

This result implies, of course, that in the native f2 
RNA molecule the first gene at the 5' end is, as the 
model r equires, the coat protein gene and that the other 
two genes are either in the order synthetase and 
maturation protein or the reverse. Robertson and 
Zinder (see Nature, 220, 69; 1968) and Spahr and 
Gesteland before them also reached this conclusion. 

NUTRITION 

Useful Vitamins 
ONE of the symptoms of scurvy, the disease that is 
prevented by a regular intake of vitamin C, is the 
failure of wounds to heal. Vitamin C is essential for 
the formation of scar tissue when wounds heal, and 
scientists at the Dunn Nutritional Laboratory in 
Cambridge have now identified the particular bio
chemical reaction which requires the vitamin. 

The connective tissue collagen is the protein which , 
together with mucopolysaccharides, is produced by the 
fibroblast cells to form scar tissue. Collagen forms 
from protocollagen after hydroxylation of the amino
acids proline and lysine to hydroxyproline and hydroxy
lysine. In a cell free system this conversion, catalysed 
by the enzyme protocollagen hydroxylase, has been 
shown to require vitamin C, as well as molecular oxygen, 
ferrous iron and d-ketoglutarate. It is the absence of 
vitamin C which results in defective collagen synthesis 
and prevents the healing of wounds. And vitamin C 
has to be supplied in the diet because the human liver
in common with that of the guinea-pig, some monkeys 
and the Indian fruit eating hair-cannot produce 
vitamin C (ascorbic acid) from glucose. 

Scientists at the Dunn Labomtory now consider 
fibroblasts to be the most promising material for work 
on the mode of action of vitamin C. The effects of 
vitamin C on the growth and behaviour of fibroblasts 
is now being studied in a chemically defined medium . 
Apart from the more fundamental aspects to be eluci-


	NEWS AND VIEWS
	Translating Messenger RNA


