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NEWS AND VIEWS 

Apres Temin, le Deluge 
IT is a measure of the excitement invoked amongst 
molecular biologists by Temin's discovery that RNA 
tumour viruses can act as templates for the synthesis 
of DNA (sec Nature, 226, 1198 ; 1970) that no less 
than ten pages of this issue of Nature are filled with 
reports about the mode of action of these viruses. 
In the brief time that has elapsed since Temin an
nounced in June that RNA tumour viruses contain 
an enzyme activity which requires RNA and all four 
nucleoside triphosphates to synthesize DNA, a flood of 
research workers have cast covetous eyes on the pickings 
to be gleaned from Teminism (see Nature, 227, 887; 
1970). 

The immediate product of the RNA-dependent DNA 
polymerase enzyme activity found by Temin seems 
to be a double-stranded hybrid nucleic acid, the result 
of synthesis of a complementary strand of DNA on 
part of the viral RNA template. In an impressive 
burst of activity, Spiegelman and his colleagues at 
Columbia University have characterized this hybrid, 
and have shown by hybridization studies that the DNA 
strand is indeed complementary to the viral RNA 
(Nature, 227, 563; 1970). On page 1026 of this issue 
of Nature, Green and his colleagues at StLouis Univer
sity observe that the buoyant density of the RNA-DNA 
hybrid synthesized in vitro is close to that of the viral 
RNA itself; this implies that only a rather small part 
of the RNA genome is taking part in the synthesis of 
complementary DNA. It seems likely that rather 
more of the viral RNA directs DNA synthesis in vitro. 

What is the purpose of this unusual information 
n·,·ersal ? Evidence is now mounting to support the 
v:ew that formation of the RNA- DNA hybrid is ju~t 
a first step in the synthesis of a double-stranded DNA 
carrying the genetic information of at least some of t}:e 
genes of the RNA tumour virus. Such a DNA would be 
able to integrate into the genome of its host cell (it is 
tt'mpting to draw an analogy with the integration of 
bacteriophages into bacterial chromosomes); this inte
gration would explain how RNA tumour viruses can 
:-::tably transform their hosts. It seems unlikely that 
the RNA-DNA hybrid itself could fulfil this function , 
and on page 1029 Spiegelman et al. report the discovery 
of a second DNA polymerase activity in the virion 
wl1ich is probably concerned with the production of 
duplex DNA. 

This enzyme, at least, is conventional in its mode of 
action and uses DNA as template for the synthesis of 
further DNA. It replicates double-stranded DNA well 
but works less efficiently with single-stranded DNA 
templates. Because all the DNA-dependent DNA 
polymerases found previously prefer single-stranded 
tt'mplates, this enzyme is interesting in its own right, 
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as well as for the part which it must play in viral 
infection. This may be the reproduction of the duplex 
DNA carrying viral information to increase the chanct's 
of a successful integration into the ho~t cell chromosome. 

But where does the double-stranded DNA templatt' 
come from for this enzyme to act. on ? Presumably, 
the virion must contain yet another enzyme activity 
to convert the RNA- DNA hybrid to a duplex DNA. 
This might be the synthesis of a new DNA strand to 
displace the RNA strand. It seems likely that this 
activity is not vested in a third enzyme, but is another 
function of the DNA-dependent DNA polymerase, for 
Spiegelman has found (see NatuTe , 227, 887; 1970) 
that poly dC · poly rG is a remarkably good template 
for this enzyme. 

Demolition of the hallowed idea of tlw molecular 
biologist that RNA cannot synthesizC' DNA ha8 
prompted a reinvestigation of other ideas. It has been 
claimed for some time that RNA tumour viruses do not 
contain any DNA, but Levinson et al. (page 1023) and 
Green and his colleagues (page 1026) have taken an
other look at this question, and find that. there is a small 
amount of DNA in the virion. Levinson et al. find that 
it comprises two components, one which eosediments 
with the RNA viral genome at 658, the other being a 
small unit sedimenting at about 4S. The DNA made 
in vitro by their preparation of viral DNA polymerase 
sediments very similarly, but it is not yet clear whether 
this is a coincidence or whether this DNA has bfen 
synthesized by the viral enzyme for some purpo:::e. 

The existence of biochemical mechanisms which 
synthesize duplex DNA from the viral RNA suggests 
t.hat this process must play some part in the action of 
these tumour viruses; but what direct. evidence is 
there that viral gene functions are really needed for 
transformation ? On page 1021, Martin reports the 
isolation of a temperature sensitive mutation in a 
function of the Rous sarcoma virus which is needed 
for transformation of the host cell. 'I he mutant strz.in 
is normal at 36° C, but although it gro,vs normally when 
the t emperature is increased to 41 o C, the infected 
cells retain their characteristic morphology; they arc 
not transformed. So the mutant function must be 
concerned with host cell transformation, but is not 
needed for the growth of the virus. Even more signi
ficant, when cells which had been transformed at the 
lower temperature were increased to 41 " C, they 
gradually reverted to the appearance characteristic 
of normal cells. This implies that tlw continued 
expression of viral genes is needed if the host cell i8 
to be maintained in a transformed state. And this is 
most simply explained if those gcn<'s are integrated 
into the genome of the host. 
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