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84% of the residues in the E and F helices are identical. This
result implies that the residues in the E and F helices are
conserved between the tetramer and dimer chains for some
important purpose such as contact formation.

Thus, we decided to use the dimer electron density from our
tetramer map as a search molecule in molecular replacement.
Structure factors obtained from the inverse Fourier transform
of the isolated density were used in rotation'? and translation'*
function calculations against the dimer data. Unlike our previous
molecular replacement calculations, these gave good solutions.

We tested the validity of this molecular replacement solution
using various criteria. First, the R-value of 42.8% compares
favourably with other successful solutions'*'®. Second, dimer
placement in the crystal showed no interpenetration between
neighbouring molecules even though packing considerations
were not included in the translation function (see Fig.3). In
addition, standard difference and ‘haem-less’’® difference
Fourier maps were calculated, examined and found to support
this solution. Finally, an anomalous difference Patterson'’ for
native dimer crystals contained peaks at all positions for the
expected iron-iron vectors.

The ‘cooperative dimer’ hypothesis of Antonini’ and col-
leagues in the late 1960s has been shown to be inapplicable to
vertebrate haemoglobin®, in which the uncooperative a, 8, dimer
appears to move as an essentially rigid body. However, dimeric
clam haemoglobin is cooperative, and a probable structural
basis for that cooperativity has been revealed in the crystal
structure. Because the same mode of subunit assembly occurs
in the tetramer, it is likely that Antonini’s cooperative dimer is
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the underlying cause of cooperativity also in tetrameric clam
haemoglobin. :

To ascertain how these structures change with the release of
ligands and why the dimers do not form tetramers in solution,
we intend to determine the structures of liganded and deoxy
dimeric and tetrameric clam haemoglobins at high resolution.
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A complex of copper
(11)-montmorillonite with
a modified cyclodextrin

IN the article by Kijima et al!, structural
organization of intercalated mono-(6-3-
aminoethylamino - 6 - deoxy)-B-cyclodex-
trin (CDen} has been deduced from the
interpretation of electron paramagnetic
resonance (EPR) spectra of oriented film
samples (CDen-Cu(11)-montmorillonite).

However, the invariance of the EPR
spectrum towards the variation of the
angle between the film plane and magnetic
field is indicative of a random orientation
of the adsorbed Cu(11) complexes rather
than a spatial organization. For both
models proposed in Fig.3a and b, there
should be a pronounced angular depen-
dence of the spectrum with a maximum
change at 45° in ‘structure a’ and a vanish-
ing component at 90° in ‘structure b,

Since the statements in this article are
inferred from an erroneous spectrum
interpretation, the conclusions about the
lipid bilayer orientation remain ques-
tionable.
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KIJIMA ET AL. REPLY—We admit that we
have misinterpreted the electron spin res-
onance {ESR) spectra given in Fig.2 of
our paper. It is true that these spectra are
indicative of a random orientation of the
adsorbed Cu{11) complexes rather than a
spatial organization, as pointed out by
Motschi. This indication, however,
appears impossible in view of the
stereochemistry of hydrated Cu(11) ions
in Cu(11)-montmorillonite'. By using X-
ray diffraction and scanning electron
microscopy, we have re-examined the
orientation of silicate layers in the film of
CDen-Cu-montmorillonite used for ESR
measurements. This re-examination leads
us to conclude that the ESR spectra in Fig.
2 should be for a randomly oriented
sample, not for an oriented film.

In considering the arrangement of inter-
calated CDen, ESR observations were
used to justify two assumptions: (1) that
the interlayer Cu(11) ion forms a coordina-
tion group [Cu(11) (en) (H,0),1** with a
square configuration and (2) that this
square plane is perpendicular to the sili-
cate layers. The correct data support
assumption (1), but are inefficient in prov-
ing the other. However, it does not mean
that the structure model proposed is
invalidated. This is because it seems rea-
sonable to adopt the second assumption,
and because the structure model was
fundamentally deduced from the interpre-
tation of data for the interlayer spacing
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and chemical composition of CDen-Cu-

montmorillonite. Thus, our conclusions

about the lipid bilayer orientation remain

unchanged.
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Matters Arising is meant as a vehicle
for comment and discussion about
papers that appear in Nature. The
originator of a Matters Arising
contribution should initially send his
manuscript to the author of the ori-
ginal paper and both parties should,
wherever possible, agree on whatis to
be submitted. Neither contribution
nor reply (if one is necessary) should
be longer than 500 words and the
briefest of replies, to the effect that a
point is taken, should be considered.
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