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Nanometer-resolution structural analysis of eukaryotic cells by coherent X-ray
diffraction microscopy

Takayama, Yuki
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Biological cells and organelles are essential for lives. An understanding of
their physicochemical functions requires visualization of internal structures of whole cells and/or
organelles as close to the native state as possible at high resolution. In this study, we conducted
structural study of chloroplasts with a size of 1 micron by cryogenic coherent X-ray diffraction
microscopy using X-ray free electron laser. Development of a sample preparation method and a measurement
scheme allows efficient diffraction data collection, and we have succeeded in visualization of internal
structures of chloroplasts at a resolution of 70 nm. We have also proposed a method to enhance weak
diffraction signals from biological samples and to achieve robust phasing, and demonstrated that
resolution can be improved by a factor of two or more from a set of calculation based on current
experiments.
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