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NEWS AND VIEWS 

Unwinding the Double Helix 
J<..:vER ;;incc 'Vatson and Crick proposed in 1 953 that 
the structure of DNA is a double helix of two strands 
held together by hydrogen bonds, molecular biologists 
have cheerfully assumed that DNA replication takes 
place by the unwinding of the strands, each of which 
then assembles a new daughter strand by complement
ary base pairing. The experiment by which in 1958 
Meselson and Stahl showed that DNA replicates semi
conservatively has often been misinterpreted as support 
for this model, but that experiment actually showed 
that each of the two daughter duplexes contains one 
of the two single strands of the parental double helix 
and one newly synthesized strand. By itself, that is 
no proof of the mechanism involved in the production 
of the strands. 

So why has it been accepted as divine truth that 
DNA umvinds for replication? Why has it been 
assumed to be eccentric or even heretical to suggest 
that the double helix itself may be used as a template 
for formation of a quadruple helix, which would only 
then split into double helices ? Analogous proposals that 
DNA might function in the transcription of RNA with
out unwinding have, by and large, been viewed as 
equally implausible. The fact is that unwinding of the 
pan'nt duplex is by far the simplest and most elegant 
·way to explain semi-conservative replication. The use 
of complementary base pairing provides such a ready 
way to account for the specificity of replication that it 
would be a surprise were the mechanism to be other
wis<'. This remains true even allowing that the replica
ting enzyme itself plays an important part in maintain
ing the accuracy of replication (see Nature, 221, 1128; 
1969). Much the same sort of arguments support the 
idea that DNA unwinds, although in a more limited 
wa:v. to act as template for the synthesis of RNA. 

Hut if DNA unwinds in replication and in tran;;crip
tion, what mechanism is responsible ? DNA double 
helices arc stable structures which are unlikely just to 
fall apart in the cell. Do the enzymes which replicate 
and transcribe DNA also unwind it? Or is some 
separate enzyme action involved ? So far as transcrip
tion is concerned, all the experimental evidence is 
consistent with the proposal that the sigma subunit of 
RNA polymerase, which helps to initiate RNA synthesis, 
may do so by "melting" a small region of DNA into its 
single strands (sec Nature, 226, 1093; 1970); as the 
remaining RNA polymerase core enzyme progresses 
along the DNA, it continues to synthesize RNA in a 
regia"n oflocal unwinding, which is transient because the 
DNA duplex reforms behind the enzyme as the DNA 
strand displaces the newly synthesized RNA interloper. 

The belief that DNA unwinds in replication is 
vindicated by experimental support for the notion 

that unwinding is catalysed by a specific protein and is 
too important to be left to the vagarie;; of chemical 
action. On page 1313 of this issue of Nature, Alberts 
and Frey show that Escherichia coli cells infected with 
phage '1'4 contain a protein which may help to unravel 
the DNA. Genetic analysis has previously shown that 
the product of gene 32 of phage '1'4 is required for the 
replication and recombination of the phage DNA. This 
gene is unusual among those which affect '1'4 DNA 
metabolism because its product is needed in stoichio
metric amounts and therefore does not seem to act 
catalytically. When E. coli cells are infected with 
phage T4, many proteins are synthesized which can 
bind DNA: the gene 32 product has been identified 
among them by the changes which take place in it 
when the infecting phage is mutant in this gene. 

The protein is a single polypeptide chain of about 
35,000 molecular weight which binds strongly to single 
stranded DNA. Because the binding decreases as the 
salt concentration is increased, ionic forces probably 
play an important part in the interaction. Binding of 
the protein to DNA is cooperative-that il-l, its affinity 
for DNA increases as the amount of protein present 
increases. This suggests that neigh hom·ing protein 
moieties on the DNA interact with each other; as 
the protein is about 120 A long and one binds for 
every ten nueleotides (70 A) of DNA, adjacent proteins 
seem to overlap physically. 

Both denaturation and renaturation of DNA take 
place more readily in vitro when gene 32 protein 
is added. The function of the protein in replication 
in vivo may be to help unwind the DNA at the replica
ting fork and align it in some particular way. Indeed, 
Alberts and Frey suggest that the T4 replicating 
structure may contain several gene 32 proteins that 
hold the DNA in a unique tertiary structure. Presum
ably, the DNA polymerase itself and ::;orne of the 
other T4 proteins concerned with DKA metabolism 
would also be part of this replication complex. The 
protein may also have another function; it could 
create regions of local denaturation in DNA as one 
of the first steps in separating the two DNA strands 
at the sites where genetic recombination i;; to occur. 

MEMBRANES 

Taking the Bio out of Biochemistry 
from our Molecular Biology Correspondent 

IT is a healthy inclination to try to simplify biological 
system,; by reducing the number of chemical com
ponents. It is also true, by and large, that time has not 
dealt too kindly with the outcome of much of the work 
on such models as synthetic polypeptides, which at 
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