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50 YEARS AGO
With the co-operation of the 
West Wales Field Society, 
the Nature Conservancy is 
purchasing the island of Skomer 
as a National Nature Reserve. 
Skomer, 722 acres, is the 
largest of the islands off the 
Pembrokeshire coast ... Each 
year great numbers of sea-birds 
breed on Skomer, as well as a 
strong colony of the Atlantic grey 
seal. Probably the most notable 
breeding species is the Manx 
shearwater ... The puffin colony 
is, next to that of St. Kilda in the 
Hebrides, probably the largest 
in the British Isles. The island is 
also well known for the Skomer 
vole, which differs from the 
common bank vole in its larger 
size, extreme tameness and 
brighter colour. Skomer is being 
leased to the West Wales Field 
Society, which made an extensive 
field survey of the island in 1946 
... Scientific investigations on the 
reserve may be arranged with the 
Regional Officer for South Wales 
of the Nature Conservancy. 
From Nature 24 January 1959.

100 YEARS AGO
Everyone who is working at 
radio-activity at the present  
time feels the need of a  
standard of activity in terms 
of which all measurements of 
activity can be expressed. It 
was suggested three years ago 
by Prof. H. N. McCoy ... that the 
activity of one square centimetre 
of a layer of suitable thickness 
of uranium oxide, U3O8, would 
furnish an excellent standard. In 
the December (1908) numbers 
of the American Journal of Science 
and of Le Radium Prof. McCoy 
gives an account of the work he 
has done ... to show that such 
a layer has all the properties 
required in a standard. The oxide 
is easily prepared, and samples 
prepared from three different 
sources gave identical results. 
A layer of thickness such that 
0.02 gram goes to the square 
centimetre gives the maximum 
activity due to the α rays. The 
radiation due to the β rays  
is small.
From Nature 21 January 1909.

starting model and then use a refinement  
process to modify the model and arrive at a bet-
ter fit with experimental data. Unfortunately, 
cylindrical averaging causes loss of informa-
tion. Furthermore, thermal movement of the 
molecules in the liquid-crystalline sample 
causes them to become disorientated, which 
leads to a smearing out of the layer lines. So 
success depends on preparing the sample with 
the best possible orientation — that is, with all 
molecular axes as parallel to the fibre axis as 
possible — and investigating it at the highest 
possible resolution. 

Oda et al.5 used an intense magnetic field to 
improve the orientation of their sample, and 
a highly collimated, intense X-ray source to 
collect data. They started with a model made 
by placing the crystal structure of the G-actin 
molecule in the best orientation in the F-actin 
helix, rather like the original structure of 
F-actin that my colleagues and I proposed7. 
They then calculated the low-energy vibra-
tional modes of the G-actin monomer and 
selected the combination of modes that best 
fitted the fibre diagram.

Using this improved structure, they repeated 
the procedure. When no further improvements 
could be made, the authors turned to simu-
lated annealing. In this molecular dynamics 
procedure, a molecule is heated for a few pico-
seconds to agitate the atoms so as to sample 
a range of possible structures. The molecule 
is then slowly cooled, with the fit to the fibre 
diagram acting as a pseudo-force to steer the 
process to the correct structure8. So Oda et al. 
finally achieved a very good fit to the fibre  
diffraction pattern. 

Despite the complexity of this procedure, the 
authors’ F-actin structure5 (Fig. 1b) is convinc-
ing in its simplicity. The transition from G- to 
F-actin seems to involve a 20° rotation of the 
outer domain with respect to the inner domain 
about a rotation axis roughly at right angles 
to the helix axis (Fig. 2). In G-actin the two 

domains are related by a propeller-like twist. 
The 20° rotation reduces this twist and flattens 
the molecule. Apart from this rotation and a 
reorientation of a flexible loop at the top of 
the outer domain, no other substantial change 
seems to occur.

Actin polymerization, essential for cell 
motility, is driven by ATP hydrolysis. Whereas 
G-actin cannot hydrolyse ATP, F-actin can. Oda 
et al. find that one effect of the 20° rotation is 
to bring an evolutionarily conserved glutamine 
residue at position 137 — which is implicated in 
the ATP hydrolysis mechanism — closer to the 
β- and γ-phosphate groups of the ATP mole-
cule. So the rotation may be the switch for turn-
ing on the ATP-hydrolysing activity of F-actin. 
In addition, the flattening of monomers within 
F-actin substantially alters the site on this pro-
tein to which the muscle protein myosin binds 
— an interaction essential for muscle contrac-
tion; this could explain why myosin binds with 
high affinity to F-actin but not at all to G-actin. 
Thus, the new structure will certainly become 
an essential ingredient in our understanding of 
cell motility and muscle contraction.

Finally, the flat F-actin is very much like a 
bacterial analogue of actin called MreB. So 
Oda and colleagues’ structure also lends sup-
port to the idea that actin is a bridge between 
eukaryotes and prokaryotic organisms such  
as bacteria. n
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Figure 2 | The secret of G- to F-actin transition. a, The inner (blue) and outer (grey) domains of a single 
actin molecule as seen in Figure 1a. Traces of the local rotation axis and the helix axis are also shown.  
b, c, G-actin (b) and F-actin (c) as seen at approximately right angles compared with a, looking along 
the local rotation axis. Note that, in passing from G-actin to F-actin, the outer domain rotates by 20° 
with respect to the inner domain. Consequently, the F-actin structure is substantially flatter.

390

NATURE|Vol 457|22 January 2009NEWS & VIEWS

© 2009 Macmillan Publishers Limited. All rights reserved

mailto:holmes@mpimf-heidelberg.mpg.de

	50 & 100 years ago



