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Fig. 2 Schematic drawing of the model of Asp-transaminase 
subunit built from secondary structure elements. a-Helices are 
shown as cylinders and t3-strands as arrows, those belonging to the 
'nucleotide-binding domain' shown as space-filled arrows. The 

coenzyme is shown covalently linked to a-Me-Asp. 

compounds, at 50 mM concentration. Crystals soaked with ery
thro-(3-hydroxyaspartate acquired a gingerish colour after 1 
hour, which could be maintained for several months. The X-ray 
experiments were performed on crystals soaked for 2 h. Crystals 
soaked with maleate or succinate became a distinctly brighter 
yellow than the original a-Me-Asp complex. X-ray experi
ments were done after 1-2 days of soaking. At 
5 A resolution, the difference maps of all three complexes 
contained some features in the substrate-binding area but no 
conformational changes. A similar X-ray experiment on the 
abortive complex of the pyridoxal form of the enzyme with 
2-oxoglutarate gave a difference map showing conformational 
changes localised in the same region as the substrate-free form 
of the holoenzyme3

, but of opposite sign. 
It is of interest that the conformations of the apoenzyme and 

the a-Me-Asp complex are similar. A number of prominent 
positive peaks observed near more extended features inter
preted as conformational changes, suggest that some of the 
conformational changes can be ascribed to the interaction of 
ions. After the removal of a-Me-Asp one such positive peak 
persists near a position previously occupied by the distal 
carboxyl. Another is seen in the vicinity of the C-terminal helix. 
It can be supposed that an anion replacing the substrate car
boxyls is a cause of the conformational changes in the substrate
binding area. Also, in relation to the apoenzyme, the absence of 
negative density for the removed phosphate of the pyridoxal 
phosphate or substrate analogue may be explained by similar 
anion replacements. It is possible that the additional space 
created by removal of the coenzyme allows the anion to bind 
without causing conformational distortions to the adjacent pro
tein framework. 

In the study of Asp-transaminase much attention has been 
paid to the so-called syncatalytic phenomena observed after the 
addition of pairs of substrates (such as the L-glutamate/2-
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Fig. 3 Comparison of two domains present in the the three
dimensional structure of lactate dehydrogenase and Asp-trans

aminase. 
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• These effects have been treated in terms 

of conformational changes concomitant with the formation of 
covalent intermediates in the course of the catalytic process. It is 
tempting to assume that the conformational changes discussed 
here are a part of the same picture. However some remarks seem 
to be relevant: (1) The conformational changes observed by us 
are concomitant not with catalysis but with binding of substrates 
or inhibitors. (2) The conformational changes that accompany 
the transition between substrate-binding, and substrate-free 
forms are different in two subunits, this asymmetry may be 
explained by restrictions imposed by crystal packing. (3) The 
possibility that the observed changes are a property only of the 
chicken heart cytosol enzyme cannot be excluded. (4) In addi
tion to the gross conformational changes observed at 5 A 
resolution, more subtle changes are probably also present which 
may be of the most important functional meaning. It may be 
predicted that comparative X-ray studies of different states of 
Asp-transaminase at higher resolution should soon clarify many 
of the problems discussed here. 

We thank Yu. V. Nekrasov, A. A. Yagin and V. M. Kochkina 
for valuable assistance, and L. N. Johnson for the picture of 
'nucleotide-binding domain' in phosphorylase b. We also thank 
Professor A. E. Braunstein for valuable advice and discussions. 
Note added in proof: Recently similar three-dimensional struc
ture and conformational changes have been described for 
chicken mitochondrial Asp-transaminase25
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Corrigendum 
In the News and Views item 'Structure and force generation in muscle' 
by J. M. Squire, Nature 281, 99, lines 14 and 15 in the right-hand column 
should read ' ... of 20% of the actin monomers in the thin filaments or 
to 40% labelling ... ' (The values 20 and 40% were transposed in the 
original.) 

Erratum 
In the review article 'Nuclear weapons and power-reactor plutonium', 
by A. B. Lovins.Nature 283, 817-822, p. 818paragraph 1 line4,should 
begin '(GWt-d)', paragraph 2 line 6 should read ' ... 27-33 GWt
d/T .. .'. A line was omitted from the paragraph on p. 822 headed 
Conclusions. Lines 10-17 should read: 
'and "not a valid concept"31

• (Dilution with U02 or other materials 
requiring chemical or physical56 separation is a valid concept-it means 
more material must be diverted and processed19

'
25

'
34-but does not 

solve the £roblem.) Taking all effects on weapons physics into account, a 
high 238

•
2 0

•
242Pu content may reduce expected yield to a level that could 

devastate only a modest portion of a city rather than all of it, and may 
make that yield much less predictable, if the bomb is crudely made. 
But. . .'. In refs 27 and 55 the title should read 'Nuclear Policies: Fuel 
Without the Bomb'. 
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