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Application of confocal simultaneous scanner unit in the study of forebrain

neurodevelopment in zebrafish

SHI Ying, GAO Jing-Xia, PENG Gang, JIANG Min"
Institutes of Brain Science and State Key Laboratory of Medical Neurobiology, Fudan University, Shanghai 200032, China

Abstract: With the application of the photoconversion technology of genetically expressed fluorescent proteins in biologic field, more
powerful confocal imaging ability was demanded. The aim of the present study was to establish an experimental model employing
confocal simultaneous scanner unit for simultaneous laser stimulation and imaging, taking study of forebrain neurodevelopment in ze-
brafish as an example. In the present study, 36—48-hour-old Tg(/hx5:kaede) zebrafish embryos were mounted with 1.2% low melting
temperature agarose. The forebrain neurons marked with kaede were observed using the simultaneous scanner unit of confocal mi-
croscopy. The 405 nm laser was used to stimulate the region of interest (ROI), while 488 and 559 nm lasers were used to acquire im-
ages at the same time. The photoconversion state of kaede protein was then reviewed, and the projecting pattern of neurons stimulated
by the ultraviolet laser was examined. The results showed that, the fluorescence of stimulated kaede turned from green to red, and the
photoconversion of kaede demonstrated anterior dorsal telencephalon (ADt) neurons projected axons ventrally into the anterior com-
missure (AC) and supraoptic tract (SOT). These results suggest the confocal simultaneous scanner unit meets the demand of the pho-
toconversion experiment. The application of confocal simultaneous scanning technology in examining Tg(/ix5:kaede) zebrafish em-
bryos affords an ideal experimental model in neurodevelopment study.
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Fig. 1. Schematic diagram of confocal simultaneous scanner unit
for simultaneous laser stimulation and imaging. 4: Structure of
confocal simultaneous scanner unit. The green section works for
imaging, and the red section works for stimulation. B: Schematic
diagram of the simultaneous scanner unit. The 405 nm laser is
used to stimulate the region of interest (ROI), the 488 nm and

559 nm lasers were used to image at the same time.
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Fig. 2. The ADt region neurons in forebrain of zebrafish. Left: The frontal dorsal neurons of Tg(/hx5:kaede) zebrafish images recorded

by 488 nm laser. The section in the red polygonal line is the region of interest (ROI) for photoconversion. Right: Forebrain anatomic

localization of zebrafish in light field. Scale bar, 50 um.
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Fig. 3. Photoconversion recording of kaede protein in the frontal dorsal neurons of zebrafish (4). Quantitative analysis (B) shows that,
as the times of laser stimulation increase, the red fluorescent intensity significantly increases. Mean = SEM, n=9. ™"P < 0.0001 (-test).

Scale bar, 50 pm.
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Fig. 4. Photo-conversion of kaede in Tg(/hx5:kaede) zebrafish demonstrates ADt neurons project axons ventrally into the anterior

commissure (AC) and supraoptic tract (SOT). Scale bar, 50 pm.
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Fig. 5. ADt neurons project axons dorsally (white arrow) when Dcc function is inhibited by morpholino oligonucleotides injection.

Scale bar, 50 pm.
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