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Fig. 1. Schematic diagram of the dLSFM system.

K2 HTEEMSEE R E Rt MALE  (a) 3838 T BB A58 Fr s (b) WA BRBA I S58 Frs (o) 8 10530 BRI 9O B
Fig. 2. Side view images of light sheet for thickness and width calibration: (a) Single-sided illumination with the path I; (b) dual-

sided illumination; (c) single-sided illumination with path II.
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Fig. 3. Images of 100-nm-diameter fluorescent beads for system resolution calibration: (a) Image without v-SPI processing; (b) the

corresponding histogram distribution of the intensity profile FWHM from 25 fluorescent beads in X direction; (¢) image with v-SPI

processing; (d) the corresponding FWHM histogram distribution from the same beads in X direction; X is the average value.

028701-4


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 % 3R Acta Phys. Sin. Vol. 71, No. 2 (2022) 028701
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4 LM MEEHYRAG LG (a) EE TR RIIE; (b) BELRUIRR; (o) 8 11550 U] 4
Fig. 4. Large FOV imaging of vascular structures in a zebrafish: (a) Single-sided illumination imaging with path I; (b) dual-sided

illumination imaging; (c) single-sided illumination imaging with path II.
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Fig. 5. Images of motoneurons in a zebrafish: (a) Image
without special processing; (b) image with RL deconvolu-
tion; (c) image with v-SPI processing; (d) normalized inten-

sity profiles along the yellow solid lines in panels (a)—(c).
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Fig. 6. Three-dimensional imaging of motoneurons in a zebrafish: (a)—(c) Images from different axial positions; (d), (e) three-dimen-

sional reconstruction renderings.
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Dual-sided illumination light-sheet fluorescence microscopy
with virtual single-pixel imaging deconvolution®
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Abstract

In light-sheet fluorescence microscopy (LSFM) a thin light sheet is used to excite the specimen from the
side and imaging is performed in the direction perpendicular to the light-sheet. It has the advantages of fast
imaging speed, high optical sectioning capability and low photobleaching and phototoxicity to samples.
Therefore, it is suitable for high-quality, long-term three-dimensional dynamic observation of large living
biological samples. However, the traditional Gaussian light sheet illumination microscopy technology has the
problems of small imaging field of view and low spatial resolution. Based on the existing dual-sided illumination
LSFM, a large field of view and high resolution LSFM combined with virtual single-pixel imaging deconvolution
is presented in this paper, which improves the field of view and resolution of LSFM simultaneously. The
relevant microscope is designed and built, and three-dimensional optical sectioning imaging experiments on
fluorescent beads and transgenic zebrafish standard samples are carried out. The experimental results prove the
three-dimensional high resolution imaging capability of the microscope, which is of great significance in

developing the large field of view and high resolution LSFM.

Keywords: light-sheet fluorescence microscopy, virtual single-pixel imaging, deconvolution, three-dimensional
imaging
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