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THREE-DIMENSIONAL ELECTRON MICROSCOPY IN BIOLOGY ENTERS A PERIOD OF
RAPID DEVELOPMENT AND WIDESPREAD APPLICATIONS

SUI Sen-fang
(Department of Biological Sciences and Biotechnology, State-Key Laboratory of Biomembrane and Membrane Biotechnology,
Tsinghua University, Beijing 100084, China)

Abstract: Three-dimensional biological electron microscopy includes three major aspects: electron
crystallography, single particle analysis and electron tomography. The size range of the objects resolved
by electron microscopy falls between X-ray crystallography and light microscopy, which coveres anything
from the structures of protein molecules to the structures of cells and tissues. Cryo-electron microscopy,
based upon a combination of cryo-techniques and three dimensional reconstruction methods, represents the
frontier of current biological electron microscopy. Using the cryo-single particle technique, the resolution
of a virus structure having high symmetry has recently reached to 3.8 A, indicating this technique is
becoming effective in solving structures to high resolution, particularly those of large protein complexes.
Using cryo-electron tomography, the resolution of eukaryotic cells has reached to around 40 A and, with
confidence, is expected to approach to 20 A in 5 years. Thus, by docking the high-resolution component
structures obtained from X-ray, NMR and cryo-electron crystallography into the low resolution images
obtained by cryo-electron tomography, we can gain high positional accuracy of the components in cells
and therefore reach to atomic resolution for subcellular structures. This will become a practical approach
to build a link between the component structures at molecular level and the biological functions at the
cell level.

Key Words:  Three-dimensional electron microscopy;  Cryo-electron microscopy;  Electron
crystallography; Single particle analysis; Electron tomography
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TWO SUBJECTS IN THE FIELD OF GENOME RESEARCH
——NONCODING SEQUENCE AND BIOLOGICAL NETWORK

CHEN Run-sheng
Institute of Biophysics The Chinese Academy of Sciences, Beijing 100101, China

Abstract This article summarized two subjects in the field of genome research which is progressing
quickly, one is about noncoding sequences, especially noncoding RNAs and their genes, and another is
about bio-networks and systems biology. The impact of the progressing in these two subjects upon
bioinformatics was also discussed.
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Noncoding gene Noncoding RNA Biological network
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