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Visualization on the distribution of nucreic acids in yeast nucleus by using
coherent X-ray diffraction
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In this project, we improved fundamental techniques including automatic
control procedures of diffraction apparatuses, preparation of frozen-hydrated biological specimens,
and measurement of spatial coherence of X-ray beam, in cryogenic X-ray diffraction imaging
tomography using synchrotron X-rays and cryogenic X-ray diffraction using X-ray free electron laser
pulses. In addition, we developed methods to obtain reliable electron density maps in phase
retrieval calculation in structure analyses including the utilization of manifold learning. Based on

these developments, we successfully established X-ray diffraction imaging technique for
non-crystalline biological specimens, such as cells and organelles, through the visualization of
common structures in yeast nucleus and cyanobacterium cell as well as the three-dimensional
structures of yeast and bacteria cells without sectioning and chemical labeling necessary in other
imaging techniques.
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