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Technical Report
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ABSTRACT : The scanning electron microscopy is an idea tech-
nique for examining plant surface at high resolution. Most hydrate
samples, however, must be fix and dehydrate for observation in the
scanning electron microscope. Because the microscopes operate
under high vacuum, most specimens, especially biological samples,
cannot withstand water removal by the vacuum system without
morphological distortion. Cryo-techniques can observe in their
original morphology and structure without various artifacts from
conventional sample preparation. Rapid cooling is the method of
choice for preparing plant samples for scanning electron microscopy
in a defined physiological state. As one of cryo-technique, high-
pressure freezing allows for fixation of native non-pretreated sam-
ples up to 200 um thick and 2 mm wide with minimal or no ice cry-
stal damage for the freezing procedure. In this study, we could
design to optimize structural preservation and imaging by compar-
ing cryo-SEM and convention SEM preparation, and observe afine,
well preserved Arabidopsis stem’s inner ultrastructure using HPF
and cryo-SEM. These results would suggest a useful method of
cryo-preparation and cryo-SEM for plant tissues, especidly intra-
tubule and vacuole rich structure. (2§41, o] 73}, A o}&, 3] 4,
AR Z, o] 2-x], HEA: TFEATAE o] 831 of7|AY 7]
2] cryo-SEM £A49)
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Arabidopsis stem
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Fig. 1. EM procedures for the exploration of Arabidopsis stem ultrastructure. Schematic representation of the sample preparation stepsin conven-
tion scanning electron microscope and cryo-scanning el ectron microscope.
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Fig. 2. Scanning electron microscopy (SEM) of Arabidopsis stem cross sections. Samples were prepared by (A and B) convention method, (C
and D) cryo-prearation method using dextran, and (E and F) cryo-preparation method using hexadecene. A and B. Stem morphology was completely
distorted and shrunk tubular structures and vacuoles. C and D. Cryo-SEM images did not show any damage to the stem structure, such as shrinkage
or collapse. E and F. External morphology of stem was preserved without distortion but inner ultrastructures of vacuole and cell were not distingui-
shed due to hexadecene coat. Ch, chloroplast; Cv, cell vacuole; Is, intercellular space; M, mitochondria; St, starch.
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