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stellar force dominates by a factor -102 
-

103, and hence the self gravity of the disk 
is negligible. Therefore it is invalid to use 
the Bertin and Mark theory. 

A more appropriate approximation 
would be to consider the bending modes 
of a gas disk due to motion in the stellar 
potential alone. The modes obtained from 
such an analysis8 which are most closely 
analogous to the bending wave of Bertin 
and Mark have a frequency of 
- (41rGpS12 yielding a very small group 
velocity in comparison with the phase 
velocity. 
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BLITZ AND MARK REPLY-Nelson's 
suggestion that the Bertin and Mark1 

bending wave theory is inapplicable to the 
dynamics of the gaseous disk at the galac­
tic centre seems to be based on an 
incomplete analysis of the singular 
perturbation problem involved when a 
disk of small (but not altogether negligi­
ble) mass is immersed in a larger spheroi­
dal component. 

For disk mass much smaller than 
spheroidal masses, it is not appropriate to 
omit the disk mass terms. The 'kinematic 
waves' resulting from this omission (see 
equation (D7) of (ref. 1) dominated by 11: 
on the right-hand side) dissipates on the 
rather short differential rotation shearing 
time scale ld.!1/dlnrl-1

• On the other hand, 
including the dynamical effects of the 
small disk mass results in self-gravitating 
waves with the much longer group pro­
pagation dissipation time, -2Rdk/ dw, 
which has the dispersion relation (D7) of 
(ref. 1). The neglect of similar terms in 
Nelson's2 formalism for modes symmetric 
about the galactic plane would fail to 
produce the familiar Jeans instability (the 
bending waves are the antisymmetric dis­
turbances about the galactic plane). By 
contrast, Bertin and Mark have included 
terms of the 'sound wave' type included by 
Nelson, but within the context of galaxy 
warps, stellar dispersive speeds squared 
are much larger than the corresponding 
terms in the gas. 

In any case, Bertin and Mark have 
included terms which reflect more 
completely the dynamics of the disk. The 
conclusion with or without these addi­
tional terms is that the scaling law (r}:.2h -
constant) used by us is consistent with the 
observations of the inner disk of the 
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Galaxy as well as the warps of the outer 
region of several galaxies as shown by 
Lake and Mark 3
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Lipoprotein assembly in 
Xenopus yolk-platelet crystals 
FROM his determination of the space 
group of yolk-platelet crystals from 
several new species, Lange 1 has ques­
tioned earlier data of ours for similar 
lipoprotein crystals from Xenopus 2

• The 
new data are based entirely on electron 
micrographs from fixed sectioned speci­
mens, a procedure we intentionally 
avoided during our studies. This evidence 
as well as a few other statements made in 
the paper need to be scrutinized. 

The first data shown (Fig. 1 ofref. 1) are 
three ' tracings' of electron diffraction 
patterns from yolk crystals of the species 
Triturus. It is unfortunate that Lange did 
not publish the patterns themselves 
because frequently the high noise level 
from such poorly diffracting specimens 
makes interpretation of the patterns 
difficult. Furthermore, a more analytical 
description including the averages and 
standard deviations of the observed lattice 
spacings would have been useful. It is, 
after all, the unit cell spacings which we 
and now Lange, have used to identify 
specific projections 1·

3
• 

In further criticism of the data presen­
tation, the space group determination 
using Figs 2 and 3 of ref. 1 is confusing 
because no optical diffraction patterns are 
shown and the micrographs were obtained 
from two different species. Lange's Fig. 3, 
for example, bears a strong resemblance 
to the hol zone from lipoprotein crystals of 
Xenopus 3

• Lange describes this as the hko 
zone, suggesting that simple relabelling of 
the b and c axes would make the results 
consistent with the earlier work3

• Indeed, 
we agree that the projection shown in Fig. 
3 should have pgg symmetry. As the band 
c axes in the unit cell for Xenopus are 
roughly the same length, they may equally 
well be similar in other species and could 
easily be interchanged. Unit cell dimen­
sions can be precisely obtained for wet and 
dry crystals by using X-ray powder 
methods3

• 

In image reconstruction studies, the 
best way to determine the symmetry of a 
given projection is to examine the phases 
of strong symmetry-related reflections4

• 

In the studies of the lipoprotein complex 
from Xenopus, phases of each centric 
projection were calculated and were then 
shifted to mm1m1ze the difference 
between that calculated and the nearest 
real value2

•
5

• Two pairs of strong 

Nature Vol. 295 21 January 1982 

reflections on the 001 projection (1, 3, 0 
and 1, 3, O; 2, 3, 0 and 2, 3, 0) had 
phase relationships consistent with only 
pmg symmetry5

• Six pairs of reflections 
had phase relationships consistent with 
pgg symmetry for the view we assigned to 
the hot projection. Many of the pro­
jections used in the image reconstruction 
were studied earlier by optical filtering 
methods. Even on such filtered images, 
both the number of molecules and the 
symmetry can be difficult to ascertain6

• 

Furthermore we take issue with Lange's 
discussion of the reliability of positive 
versus negative staining1 in special 
reference to our image reconstruction 
results. Certainly the appearance of lattice 
micrographs will be different when one is 
positively stained and the other negatively 
stained. However, the immobilization of 
stain (positive staining effects) adjacent to 
solvent channels filled with stain (negative 
staining), is unlikely to produce major 
artefactual results. Thus, we emphasize 
the importance of negative stain as well as 
the lack of chemical fixation in the earlier 
study2. 

Finally, we note that although the work 
on X enopus was severely limited by the 
chance finding of different crystal frag­
ments, it still contained data from 10 
different views selected from several 
hundred electron micrographs2

•
3
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LANGE REPLIES-If the symmetric 
lipoprotein aggregates in yolk platelets of 
higher anamniotes are orthorhombic 
crystals as reported for Xenopus laevis 1 , 

their space group is P2 1212i, as docu­
mented by symmetry pgg of their axial 
projections2 at usual electron micro­
scope resolution in eight different species 
above the cyclostome level (among them 
X. laevis) . 
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