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Application of en bloc Staining Technique in Three-Dimensional

Ultrastructure Reconstruction of Biological Samples
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Abstract Investigating the detailed information of localization and interaction of bio-macromolecules and
organelles will provide valuable insights into the understanding of vital life processes. Therefore, three-dimensional re-
constructions of the ultrastructure of large-volume biological samples by volume electron microscopy have promoted
the research of cell biology and neurobiology. Since the biological sample itself only behaves weak electron contrast, the
detailed ultrastructure of the sample under electron microscope usually presented unclear. The staining techniques can ef-
fectively increase the electron scattering difference of the sample, therefore greatly improves the image quality. En bloc
staining has been successfully used in studying the ultrastructure of large-volume samples. This review summarizes the
specimen preparation process, staining method and the characteristics of different bridging agents and en bloc staining
agents, in order to provide some insights for the application and development of en bloc staining technology.

Keywords en bloc staining; 3D reconstruction; heavy metal staining; bridging agent; electron microscope
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Fig.1 Chemical reactions in osmium staining of biological cell membrane (modified from the reference [35])
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Fig.2 Hypothetical reaction product of TCH with osmium complex bound to lipid (modified from the reference [37])
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A,B: the membrane structure in the cells of the sample prepared by OTO method is darker; C,D: the membrane structure of the sample prepared by the

traditional staining method is lightly stained. M: mitochondria; PM: plasma membrane; CW: cell wall.
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Fig.3 Ultrastructure of Picea wilsonii Mast. pollen tube
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