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pletion of the DNA packaging. While a 
large parlt of the cleaved IP III remains 
in the ma,ture heads, as IP III*, most 
of the cleaved P22 is lost and only the 
'internal peptides' remain in the mature 
heads (Showe and Black, Nature new 
Bioi., 242, 70; 1973). 

Laemmli and Favre had shown that 
prohead II contained less than I % of 
the DNA content of full heads and 
obtained some evidence that the pro
head III contained about 50% of the 
DNA. This es.timalte has now been con
firmed by the incorporation of bromo
deoxyuridine into the maturing prohead 
III particles when a temperature
sensitive P49 is aotiva,ted by a tempera
ture shif,t, wi,th further pwte.jn synthesis 
inhibited (Laemmli et al., J. molec. 
Bioi., 88, 749; 1974). After isolation of 
the DNA from the mature phage it was 
cleaved at the sites of bromodeoxy
uridille incorporation, by exposure to 
ultraviolet light, and then found to have 
been reduced to about half its intact 
molecular weight. Using a similar tech
nique, these authors also confirmed thalt 
the 24-'T-particles (and, by presumption, 
prohead I) contained little DNA. 

The problem of the length determin
altion for the DNA packaged into a 
mature phage particle has been further 
investigated using the giant heads pro
duced by exposure of infected cells to 
L-canavanine and then deinhibition of 
the DNA synthesis with arginine. Afler 
isolation of narrow leng,th classes, of 
about 4x and 8x normal head lengths 
from T4 and 12x to 13x from T2, and 
very gentle lysis of the phage to give 
intact DNA, it has proved possible to 
measure the molecular weight of the 
larges,t DNA molecules in the giant 
heads (Uhlenhopp et al., J. molec. 
Bioi" 89, 689; 1974). Using the tech
nique of viscoelastic relaxation, these 
authors determined not only the 
molecular weight of these large DNA 
moleculels (up Ito 1.5 X 109 dal,tons) but 
also the fraction of the to,tal DNA 
which they represent. Though the large 
molecular weights found were fully 
consistent wilth the hypothesis that the 
DNA is packaged and only cleaved 
once the preformed head is full, wHhout 
the need for any other size determining 
mechanism, the presence of about 95% 
of the DNA in the largest heads in 
smaller pieces means tha,t the evidence 
is nO't conclusive against some 
additional mechanism. 

Host cell membrane 
Another interesting area of the inter
action of T4 with i,ts host cell is the 
involvemen,t of the host cell membrane 
in the assembly of the phage heads. It 
has been known for some time that the 
head proteins are associated with this 
membrane and that this association is 
mediated through the phage protein 
P3l (Laemmli et al., J. Illolec. Bioi., 47, 

69; 1970), bUit also mutant E. coli have 
been isolated whkh although permitting 
phage absorption will not support virus 
production (reviewed by Wood et ai., 
1st John 1nnes Symp., 25; 1972). In one 
par.ticularly illltere~ting 'host defective' 
mutant cell line it has been found that 
the phage heads made are apparently 
normal, yet they are not filled with 
DNA and the [alte of phage DNA 
synthesis is abnormally low (Simon 
et al., Nature, 252, 451; 1974). Two 
phage mutants have been isolated, 
which are able to overcome this block, 
and one of them is again in protein 
P31. Further evidence that the blocking 
may be due to alteration of the host 
cell membrane comes from the observa
tion that if could be overcome by very 
low concentra<tions of chelating agent, 
which have their primary effect on the 
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bacterial membrane. 
These resul,ts sugges,t that the hos,t cell 

membrane plays a major part in the 
phage DNA synthesis. It also seems to 
have another, and mther less obvious, 
function during the disruption of the 
h09t cell DNA which follows infeotion 
by T4. This occurs by a dispersal of the 
host nucleoid with the association of 
the DNA with the ceH membmne and 
its subsequent hydrolysis. Two 'nuclear
disruption deficient" phage mutants have 
now been isolated, which fail to cause 
this association although the host DNA 
does sitill slowly disperse throughout the 
cell and is hydrolysed normally 
(SnuS'tad and Conroy, J. malec. Bioi., 
89; 663; 1974; Snustad et ai., J. molec. 
Bioi., 89, 675; 1974). After comparing 
the DNA hydrolysis and release in 
various endonuclease-deficient mutants 
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SEVERAL reeellit letters to Nature 
show increasing inte,rest in the pos
sible c'ausal l1elationship between 
changes in climate and changes in 
the intensity of the Earth's magnetic 
field. Suc:h correlartions, if substan
tiated, would explain the extinction 
of various marine microorganisms at 
times of geomagnetic polarity re
ve,rsal as, at such times, the Earth's 
field drops to about one-fifth of its 
usual value. The occurrence of 
polar.j,ty transitions during geological 
time is therefore of biological and 
climatological interest as well as be
ing critical to models for the 
generaition and evolution of the geo
magnetic field. 

The difficulty in studying such 
polarity reversals is that they are 
brief, lasting for some 10' to 10' 
years, in contrast to constant 
polarity periods which persist for 
up to 50 million years. This brevity 
makes them difficult to study as 
sedimentation in the deep oceans 
is too slow and lava eruption is too 
spasmodic to permit detailed palaeo
magnetic studies, except in rare 
shuations such as where the chang
ing magnetic vec,tors have been 
tmpped during the slow cooling of 
a large intrusive body. Even so, the 
average features of reversals during 
the last 70 million years are fairly 
well known and the pioneer studies 
of van Zijl et al. showed that their 
properties are similar to those of a 
reversal some 160 minion years old 
in South Afrioa (Geophys. J. R. 
astr. Soc., 7, 169~182, 1962). 

Some 2,000 years before a change 
in direction, the geomagnetic field 
intensity decreases by 80%, after 

which the direction takes about 
3,000 years to reverse and is fol
lowed by 2,000 years during which 
the intensity returns to its usual 
value. H is unlikely that the time 
scales of individual transi,tions differ 
from such generalised figures by 
more than an order of magnitude 
and the sequence seems to be con
sistent. Similar changes with similar 
time scales also occur during geo
magnetic 'events' when the geo
magnetic pole seems to topple, but 
then returns to its previous polarity 
without a true reversal having 
occurred. 

These short time scales indicate 
that reversals must l'esuIt from 
short-lived geophysical processes at 
the core~mantle interface. The 
identification of generally similar 
fea,tures during a poIarity reversal 
some 1,600 miUion years ago, as 
described by Bingham and Evans on 
page 332 of this issue, is critical to 
geomagne,tic climatic and evolu
tionary models. But it also has impli
cations for the evolution of the in
terior of the EaI1th as a whole. Since 
essentially identical processes seem 
to have been involved at the core~ 
mantle intel'face in mid-Precam
brian times the basic paramer1ers of 
the EaI1th, such as the dimensions 
and composition of the core and 
lower mantle, cannot have changed 
significantly since then. Hence it 
seems unlikely that any substantial 
differentiartion can have taken place 
wi,thin the mantle w~thin the last 
2,700 million years (since Archean 
times), and convection in the mantle 
since then would, therefore, have to 
hav,e been shallow. 
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