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ABSTRACT

Major contributions has been made in cellular ultrastructure studies with the use of high voltage electron
microscopy (HVEM) and tomography. Applications of HVEM, accompanied by appropriate image processing,
have provided great improvements in the analysis of three-dimensional cellular structures. In the present study,
structural patterns of the crystalline bodies that are distinguished in mesophyl! plastids of CAM-performing
Sedum rotundifolium L., have been investigated using HYEM and tomography. Tilting, and diffraction pattern
analysis were performed during the investigation. The titlting was performed at +60° with 2° ir_lcrements
while examining serial sections ranging from 0.125 to 1 pm in thickness. The young plastids exhibited
crystalline inclusion bodies that revealed a peculiar structural pattern. They were irregular in shape and also
variable in size. Their structural attributes affected the plastid morphology. The body consisted of a large
number of tubular elements, often reaching up to several thousand in number. The tubular elements typically
aggregated to form a cluster. The elements demonstrated either a parallel or lattice arrangement depending on
the sectioning angle. The distance between the elements was approximately 20 nm as demonstrated by the
diffraction analysis. HVEM examination of the serial sections revealed an occasional fusion or branching of
elements within the inclusion bodies. Finally, a three-dimensional reconstruction of the plastid crystailine

bodies has been attempted using two different image processing methods.
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A FEEI e, Iy sk 9l
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FIGURE LEGENDS

Low magnification of mesophyll cells, showing plastids with inclusion bodies (arrowheads). is=intercellular space,
v=vacuole. TEM. Bar=5pm.

Higher magnification of part of plastids with crystalline inclusion bodies (cr). s=starch. TEM. Bar=1 pm.

Transversely sectioned inclusion body demonstrating crystalline structures (cr) obtained from the cryofixed material. HVEM.
Bar=0.1 pm. Inset (left): Optical diffraction pattern of Fig. 3. Inset (right): Closeup of the crystalline structure exhibiting
tubular elements in a highly consistent pattern. HVEM. Bar=50 nm.

A large inclusion body developing in a plastid in parallel fashion. TEM. Bar=0.3 um. Inset: Part of the paralleled inclusion
body examined by HVEM. t=thylakoid. Bar=0.1 um.

Six small inclusion bodies scattered throughout a single plastid. Each number with an arrowhead corresponds to the same
inset number on the bottom left and upper right corners, HVEM. Bar=0.5 pm. Inset 1-6: Except for inset 3, magnifications of
all other insets are identical to that of Fig. 1. s=starch grain. HVEM. Bar=100nm.

Stereo view of the crystalline body taken at +5° (a) and —5° (b). A transversely sectioned inclusion body (arrowhead)
demonstrating tubular elements with varying arrangements. s=starch grain. HVEM. Bar=50 nm.

3-D reconstruction of the plastid with inclusion body using Imod. cr=crystailine inclusion body, p=plastid. Compare with
Fig. 8.

3-D reconstruction of the plastid with inclusion body using 3-D Max. Inset: 3-D mode! of tubular elements taken from the
crystalline inclusion bodies (arrowheads).
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