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Characters of Light-sheet Fluorescence Microscope and its Application
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Abstract ; Conventional fluorescence microscopes are unable to meet the demand for prolonged observation of live samples with
some certain fluorescence signal molecules due to their high phototoxicity, phtodamage, etc. As a novel fluorescence microscope,
light sheet fluorescence microscope ( LSFM) has outstanding characteristics which are different from laser scanning confocal
microscope, such as the low phototoxicity, low photobleaching, low photodamage and the high spatiotemporal resolution due to its
special orthogonal optical path design and efficient signal acquisition device, thus it can continuously record cells and large-scale
biological tissue samples, especially for the live samples. Based on this, the imaging principle, imaging advantages, improvement
and optimization process of imaging effect of LSFM and its research achievements obtained in the field of life science were
summarized, focusing on the related applications in recent three years, and some representative research contents in the fields of
neurobiology, developmental biology, animal cell biology and plant science were briefly introduced. Finally, the advantages and
disadvantages of LSFM were summarized, and its potential applications in optogenetics and multi-group studies were prospected ,
in order to provide researchers with systematic basic knowledge, latest research applications and potential applications in the

future, and provide reference for researchers.
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Table 1 Comparation between four ways of producing light sheet
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Fig.1 Basic principle of the light-sheet fluorescence

microscope
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