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candidate in quantitative terms. On 
the simplest argument, based only on 
translational entropy, the proximity fac
tor on the reaction rate should be only a 
matter of 55. Page and Jencks (Proc. 
us Nat. Acad. Sci., 68,1678; 1971) have 
now argued, on the basis of calculations 
of translational and rotational entropy 
changes on binding the reactants, that 
the effect may be very much greater, 
and that effective reactant concentra
tions of 108 molar can be achieved at an 
active site. On this view, the enzyme 
operates primarily as an entropy 
annihilation machine to produce the 
required rate enhancement. Dafforn 
and Koshland take issue with Page and 
Jencks, and trade approximation for 
approximation, and entropy unit for 
entropy unit. They also make short 
work of Reuben's argument (ibid., 563) 
regarding the longer sticking time of re
actants on the active site, compared with 
free solution collisions, by pointing out 
that this is compensated by a cor
respondingly lower collisional fre
quency. 

The argument will clearly continue, 
and the difference of view between 
Koshland and Jencks will readily lend 
itself to semantic hair-splitting. Whether 
or not orbital steering is now a dead 
duck is a matter on which most 
enzymologists will make up their own 
minds. There is no doubt, however, 
that it has sparked off an uncommonly 
interesting argument. 

GENE EXPRESSION 

Modifying Transcriplase 
from our Cell Biology Correspondent 

NOT so long ago when sigma factors 
were at the height of fashion they were 
being invoked whenever questions of 
the regulation of gene expression were 
being discussed. The simple notion 
that core DNA dependent RNA poly
merase (a2,(3,(3'), a nonspecific machine 
for catalysing the polymerization of 
ribonucleoside triphosphates into RNA, 
might specifically be programmed by a 
set of different sigma factors each of 
which restricted transcription to a par
ticular set of genes could be adapted 
to explain almost any pattern of regu
lated gene expression. This idea has, 
however, lost much of its appeal, not 
least because the putative sets of sigma 
factors have not materialized. Indeed, 
in perhaps the most intensively inves
tigated system in which there is a 
regulated change in the pattern of 
transcription-the replication of phage 
T4 in Escherichia coli-it is modifica
tions of the polypeptide chains which 
comprise the cell's core enzyme and 
factors involved in termination that 
seem to play a crucial part in switch
ing transcription on and off. 

As Schachner and Zillig report 

(Europ. J. Biochem., 22, 513 ; 1971), the 
core DNA dependent RNA polymerase 
which is isolated from E. coli some 10 
minutes after infection with T4 differs 
in all its subunits from the core enzyme 
of uninfected cells. Fingerprints of 
tryptic pep tides from modified (post
infection) and unmodified (pre-infec
tion) core enzyme reveal the follow
ing: after infection the a chain of the 
core enzyme apparently gains addi
tional amino-acids and, as Goff and 
Weber have reported, an adenylic acid 
residue; the (3' chain is modified such 
that it yields on tryptic digestion an 
additional tyrosine containing peptide 
and one of the histidine containing 
pep tides has an altered mobility; 
finally, the (3 chain from modified core 
yields a significantly different set of 
histidine and tryptophan containing 
peptides. 

From T 4 10 Man 
WHEN Alberts and Frey (Nature, 227, 
1313; 1970) described the properties of 
the gene-32 protein in T4 bacteriophage 
it was hailed as a milestone in the 
understanding of both genetic recom
bination and DNA synthesis. Hotta 
and Stern (in next Wednesday's Nature 
New Biology) now announce that pro
teins with very similar properties to that 
of this T4 protein can be isolated from 
spermatocytes of three mammalian 
species, namely rat, bull and man. Evi
dence that meiotic cells of lily contain 
this DNA-binding protein has already 
emanated from Hotta and Stern's 
laboratory (J. Cell Bioi., 47, 91a ; 1970), 
so that it seems highly likely that the 
protein may occur universally. 

On the basis of various bits of in
formation which have become available 
over the past couple of years, Hotta 
and Stern have pieced together their 
model for recombination. The picture 
which is emerging is of two types of 
pairing during meiosis, one occurring 
at zygonema and resulting from de
layed replication of small stretches of 
DNA such that only short segments of 
the chromosome are paired; this would 
be most likely coordinated with synap
tone mal complex formation and the 
stabilization of the chromosome pairs. 
It is suggested that the second type of 
pairing would follow this initial align
ment, with nuclease and other enzymes 
producing single stranded regions of 
DNA. The type of recombination 
which other authors have described 
might then occur within these regions. 
Hotta and Stern think that the DNA
binding protein may play some part in 
either of these two forms of association 
but because of the widespread distribu
tion of the protein it seems likely to be 
of important functional significance for 
meiosis generally. 
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In short, every polypeptide chain in 
the core enzyme is altered after T4 
infection and Schachner et al. (ibid., 
520) attempted to correlate these 
changes with changes in the pattern of 
transcription of the T4 genome. The 
chief events are, first, the switching off 
of host RNA and protein synthesis, 
which occurs in the absence of protein 
synthesis and can be brought about by 
allowing phage ghosts to adsorb to the 
cells. Once this step has occurred the 
immediate early genes, then the delayed 
early genes and finally, after DNA 
replication, the late genes of the phage 
are transcribed. This regulation is not 
the result of the sequential modifica
tions of the three species of polypeptide 
chains in the core enzyme, for within 4 
minutes of infection, before delayed 
early and late RNAs appear, all three 
chains have been modified. Modifica-

The protein was isolated from meiotic 
prophase nuclei, assaying for DNA
binding activity in much the same way 
as Alberts's T4 protein and comparing 
the activity with that of the other sperm
atocyte nuclei. On fractionation, the 
greatest amount of the mammalian 
DNA-binding protein was found in 
exactly the same band as that in which 
the lily DNA-binding protein is found 
and, more important, the properties of 
all proteins, T 4, lily and the mammalian 
ones, seem to be identical. 

All of the DNA-binding proteins are 
capable of renaturing denatured, single 
stranded DNA at a very fast rate and all 
of them will bind very similar amounts 
of DNA. Thus, in spite of the very 
limited purification which centrifugation 
achieves, the ratio of DNA bound to 
protein is approximately the same in all 
instances and suggests that the proteins 
have very similar DNA binding capaci
ties. 

Moreover, the elution profiles from 
both DEAE cellulose and from DNA 
columns have almost identical patterns, 
so that it would seem that the protein 
is a distinctive and general feature of 
eucaryotic nuclei. Because Hotta and 
Stern only find appreciable quantities of 
the protein in prophase nuclei with the 
other spermatophyte nuclei and the 
nuclei of somatic tissues containing in
significant amounts, it is not unreason
able to assume that the protein plays an 
important part in some facet of meiosis, 
and in view of the T, evidence, neither 
is it unreasonable to suppose that it has 
some recombinogenic activity. 

This is interesting information and no 
doubt the next step in the confirmation 
of the protein's role will come from a 
determination of whether cells which 
undergo induced somatic recombination 
have elevated levels of the protein. 
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