
which monocular depth cues were used to 
compare 2-D and 3-D metrics. For example, 
the optimal interval between frames is great- 
er for objects when they appear to lie at 
different depths (13), and minimum frame 
duration for equal angular rotations in the 
frontal and depth planes is similar (14). It 
therefore seems likely that both monocular 
and disparity cues can be used to compute 3- 
D proximity. 

Our results suggest that correspondence 
matching makes use of a 3-D spatial repre- 
sentation and that depth, or at least dispari- 
ty, must be determined before motion 
matching is performed. This conclusion 
seems to hold for computer as well as bio- 
logical vision. Correspondence-matching al- 
gorithms can also be improved by using 
disparity to assign depth (15). 

Nucleosome Structure 

Harauz and Ottensmeyer (1) present a 
structural model for the nucleosome core 
produced from electron energy loss (EEL) 
imaging and a new technique for three- 
dimensional (3-D) reconstruction. Their 
work can be criticized on two grounds. 
First, the EEL imaging required doses of 
electron irradiation that are known to de- 
stroy the high-resolution structure that was 
being imaged. Second, their novel recon- 
struction technique appears to depend large- 
ly on subjective judgments for the fit and 
selection of images. There are no objective 
criteria for determining the validity of the 
images or the reconstruction. 

The authors' apparent assumption that 
the fine details in the EEL images reflect the 
high-resolution structure of the native nu- 
cleosome seems unwarranted in view of the 
very large electron dose required to obtain 
them-1000 electrons per square angstrom. 
Loss of high-resolution order has been dem- 
onstrated most precisely for crystalline speci- 
mens, where doses of one to ten electrons 
per square angstrom cause fading and loss of 
the diffraction Dattern (2).  This mav onlv \ ,  , , 
show loss of long-range order, but higher 
resolution has not been convincingly dem- 
onstrated for single protein m o l e c ~ l ~ s  (3). 

Perhaps the greatest effect of radiation 
damage is the loss of 50% of the mass 
of biological macromolecules, which occurs 
at a dose of 100 electrons per square ang- 
strom. This has been demonstrated for a 
variety of model systems (4) and would 
mean that 50% of the organic matter 
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fit if the model had spacings close to those in 
the image, so the pitch would have to be 
increased to 4 nm. 

Finally, other work on EEL imaging sug- 
gests that some fraction, perhaps large, of 
the detail in Ottensmeyer's images may be 
amplitude contrast (5). One must be con- 
cerned. therefore. that the contrast reflects 
primarily the mass density and granularity of 
the specimen and carbon film, with phos- 
phorus making only a small contribution. 
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Departnzent of Anatomy, 
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Response: Erickson's comments on high- 
dose imaging are historical theoretical con- 
cerns that have been addressed and an- 
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