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In the case of pore formation, it 
would be expected that once a pore has 
been formed, the change of state of the 
lipid hydrocarbon chains would be rela
tively unimportant unless it brought 
about a drastic change in antibiotic 
solubility. Thus one explanation of the 
results of Krasne et al. is that all three 
antibiotics form pores but on "freezing" 
the membrane the solubilities of non
actin and valinomycin are drastically 
reduced whereas that of gramicidin is 
unaffected. A simpler and more attrac
tive interpretation, however, is tha t non
actin and valinomycin act as carriers 
whereas gramicidin forms pores. 

It is generally accepted that grami
<:idin associates to form dimers in 
BLM and, early last yea r, Urry (Proc. 
US Nat. Acad. Sci., 68, 672; 1971) 
proposed that the conformation of the 
gramicidin molecules in this state was 
that of the unusual 1r (L ,D) helix. More 
recently. Urry, Goodall, Glickson and 
Mayers (ibid ., 68, 1907) have 
extended this work by chemically 
,coupling the a -amino groups of two 
deformyl gramicidin A molecules and 
have examined the effect of the resultant 
malonamide dimer on BLM . Dimeriza
tion in the membrane seems to be an 
important step in the mechanism of 
action of gramicidin, but in the case of 
the malonamide dimer this step should 
be eliminated. The effect of the malon
amide dimer on the kinetics of the 
development of membrane conductance, 
the form of the dependence of this con
ductance on lipid composition and the 
absence of autocatalytic behaviour are 
all consistent with this view. Urry 
et al. have thus obtained more evidence 
that gramicidin dimerizes in the mem
brane to form conducting pores. 
Whether in so doing it adopts the pro
posed .,,- (L,D) helical structure is open 
to doubt, because Urry has not yet 
presented an y convincing spectroscopic 
or other evidence to confirm this 
structure. 

CHROMOSOMES 

Drosophila dAT 
from a Correspondent 

ONE of the most challenging problems 
in cell biology at present is without 
doubt the role and behaviour of 
DNA with highly reiterated nucleot ide 
sequences. Be they density satellites 
as in mouse, or of the same overall 
base composition as in rat, the very 
large amounts of this DNA in each 
cell signify its importance. There is 
no clear evidence that this DNA is ever 
transcribed , but several groups have 
shown that there is a strong associa
tion with the heterochromatic regions 
of the cell nucleus. In the mouse. 
where the satellite DNA represents 
about IO per cent, or four ch romo-

sames-worth of the nuclear DNA, 
Jones and others have shown by 
hybridization in situ that much of it 
is associated with the chromosomal 
centromeres. With the possible excep
tion of the Y chromosome, each 
chromosome seems to carry some of 
the light satellite DNA. 

Perhaps the most bizarre of all the 
reiterated DNAs is the family of dAT 
copolymers first found by Sueoka in 
Can cer borealis (]. M o!. Biol ., 3, 31; 
196 I), where it com prises more than 
30 per cent of the nuclear DNA. In 
thi s crab each strand of the DNA 
double helix is almost exclusively the 
alternating copolymer d(AT), whereas 
in Drosophila melanogasler 4 per cent 
of the nuclear DNA is the apposed 
copolymer dA.dT. Furthermore, 
Drosophila possesses incomparably 
better genetics. With this tool at hand 
Blumenfeld and Forrest have recently 
reported (Proc . US Na! . Acad. Sci., 68, 
3145; 1971) an investigation of the 
chromosomal location of the Droso
phila dAT. 
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Using several gen etic tricks, Blumen
feld and Forrest have constructed a 
series of flies with extra Y chromo
somes or extra pieces of the Y 
chromosome. They have analysed the 
proportion of dAT in each of their 
strains and have discovered that the 
more Y chromosome pieces they have, 
the higher the proportion of dAT 
satellite . Although the Y chromosome 
is not the sole gene tic element involved 
because XO flies contain 2 per cent 
dAT, it is nevertheless striking that the 
dAT content of the fl y can be increased 
by increasing the Y dosage . There 
are clearly two chief alternative expla
nations: the Y chromosome either 
carries a control element which governs 
the synthesis or survival of an extra 
dollop of dAT, or it itself is particularly 
rich in dAT. 

These a lternatives can obviousl y be 
distingui shed by the use of hybridiza 
tion in situ; if the second alternative 
is correct it will be another example 
of a reiterated sequence being located 
on a particular chromosome; if the first 

Understanding the Hadron Era 
THE big-bang theory of cosmology, 
which postulates that the universe 
exploded from an infinitely dense state 
according to the laws of general rela
tivity, has been successful in predicting 
several features of the universe, notably 
its expansion, the relative abundance of 
elements and the black-body back
ground radi a tion. A remarkable, yet 
unexplained, feature is the tendency of 
matter to coagulate in large clumps~ 
not stars, the formation of which by 
mutual gra vitational attraction of 
diffuse matter 1s understood, but 
galaxies. 

At one time it was hoped that cosmo
logical theories might promote the idea 
of galaxy formation in a way similar to 
star formation. If that had been the 
case, the evolution of the un iverse, 
through a state dense enough to make 
radiation the predominant contribution 
to pressure into the diffuse condition of 
the present, might have included an 
epoch during which small statistical 
fluctuations from completely homo
geneous density had a tendency to grow, 
both in size and in degree of inhomo
geneity, to galactic dimensions and den
sities. This hope has not been realized , 
and the existence of galaxies is often 
ascribed nowadays to primaeval con
ditions, to large non- statistical inhomo 
geneities from before the big-bang. 

It is still important to check that there 
is no tendency for fluctuation s to bt 
damped out a nd to di sappear. The 
article by Meszaros in next Monday's 
Nalure Physical Science (] anuary 17) 
shows that there is no such tendency 
during what is called the hadron era. 

The hadron era is the time when the 
density of the universe was comparable 
with 'that of an atomic nucleus. This 
was a very short era and it ended when 
the universe was 10- , seconds old. Such 
densities now exist on a large scale only 
in neutron stars. 

A difficulty in understanding such 
condition s is that the equation of state is 
not known. In the early universe the 
equation of state is more complicated 
even than inside neutron stars, for the 
matter is hot: that is, the kinetic energy 
of the constituent particles is compar
able to their rest masses. Constraints 
ca n, however . be put upon the equation 
of state by the requirements of causality ; 
the velocity of sound in the material 
must not exceed that of light if cause is 
to precede effect for every observer. 
Moreover, there a re records of the 
equation of state derived from nuclear 
physics. 

Mesza ros in vest iga tes the problem and 
di sproves a conjecture that the pressure
volume rel a tionship should be that of a 
cool monotonic gas. which had been 
suggested as a mod el stable against any 
tendenc y for stati stical densit y Ouctua
tions to collapse into an infinitely den se 
condensed state. Meszaros gives reasons 
for restricting th e discussion to two 
equations of state : which should actuall y 
be used depends on whether or not the 
universe initially contained as many 
an ti-parti cles as particles. 

Mesza ros uses these equations of state 
to investigate the fat e o f density Ouctua
tions, and shows that galaxies cannot 
ha ve evolved from stati stical flu ctuation s 
during the hadron era. 


	Understanding the Hadron Era



