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[ Abstract] Objective To investigate the effect of Ndel gene knockout on early neural development of
zebrafish by visualizing the development of neural networks in zebrafish. Methods Transgenic zebrafish
Tg (Ndel”'~; HuC:RFP"") was constructed by crossing Ndel”~ with Tg (HuC: RFP*~). The HuC
promoter was employed to drive the expression of red fluorescent protein in neurons, which allowing the
visualization of zebrafish neural networks and tracking of neural development. Furthermore, by using
Image J and Prism to compare the average fluorescence intensity of neurons and the expression level of
fluorescent reporter proteins between Ndel deficiency zebrafish and wild type zebrafish, the effect of Ndel
gene knockout on zebrafish neural development was analyzed. Results From 48 hours post-fertilization

(hpf) to 7 days dpf, the average fluorescence intensity of red fluorescence expressed by trigeminal sensory
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neurons and spinal cord neurons in Ndel deficiency zebrafish was lower than that in wild type zebrafish. RT-

qPCR results also showed that the mRNA expression level of red fluorescent reporter protein in Ndel

deficiency zebrafish was significantly lower than that in the wild type zebrafish.

Conclusion Ndel gene

deletion may lead to abnormal development of trigeminal sensory neurons and spinal cordneurons by

affecting neural progenitor cell differentiation and increasing apoptosis.
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A': Schematic diagram of the procedure used for generating transgenic zebrafish Tg (Ndel”™ ; HuC: RFP"") and obtaining control group Tg
(HuC :RFP*~). B: The fluorescent images of F2 Tg (Ndel”™; HuC: RFP*~) embryo at 48 hpf under the fluorescence microscopy. Lateral view
on the upper side, dorsal view on the lower side, n=5. C: Diagram of target site on the second exon of zebrafish Ndel genomic DNA, genetic
sequencing results revealed a deletion of 4 bp (TATG). D: The mRNA levels of Ndel were significantly reduced in the Ndel™~ zebrafish of 7 dpf,
as determined by RT-qPCR, n=5.
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Fig 1 Generation of transgenic zebrafish Tg (Ndel” ; HuC: RFP"")
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A-D: Tg (Ndel”™; HuC: RFP*") embryo at 48 hpf in a lateral view with anterior to the left and dorsal up under confocal microscopy. RFP is

expressed in the brain (A, B) and spinal cord (C, D), n=5. A:Red fluorescence is expressed in the brain. POC: Postoptic commissure; AC:

Anterior commissure; T: Telencephalon; SOT: Supraoptic tract; Te: Tectum; TPC: Tract of posterior commissure; VCC: Ventrocaudal

cluster; Ce: Cerebellum; HC: Hindbrain cluster; VLT : Ventral longitudinal tract. B: Magnify (A) by two times, RFP was clearly observed in

trigeminal sensory neurons (tg), and the arrowhead indicates peripheral axons of trigeminal sensory neurons. C: Red fluorescence is expressed in

the spinal cord. Spinal motor nerves and posterior lateral lines are indicated by the arrows and arrowhead, respectively. D: Magnify (C) by two

times, RFP was expressed in motor neurons were observed more clearly.
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Fig 2 Imaging of neurons of Ndel deficiency zebrafish under confocal microscopy
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A-C ; White circle marked trigeminal sensory neurons. Reduced RFP staining in Nde 1™~ zebrafish compared to Ndel”*, n=5. D-F ; Quantification of
fluorescence intensity was done using Image J software and statistical analysis was analyzed using GraphPrism, n=5.
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Fig3 Imaging of zebrafish trigeminal sensory neurons under microscopy and the analysis of mean fluorescence intensity

from 48 hpf to 4 dpf
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A-C: White circle marked trigeminal sensory neurons. Reduced REP staining in Ndel”~ zebrafish compared to Ndel”* zebrafish, n=5. D-F:
Quantification of fluorescence intensity was done using ImagelJ software and statistical analysis was analyzed using GraphPrism, n=5.
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Fig4 Imaging of zebrafish trigeminal sensory neurons under microscopy and the analysis of mean fluorescence intensity
from 5 dpf to 7 dpf
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A-C: Spinal cord neurons. Reduced RFP staining in Ndel”~ compared to Ndel”*, n=5. D-F : Quantification of fluorescence intensity was done
using Image J software and statistical analysis was analyzed using GraphPrism, n=5.
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Fig5 Imaging of zebrafish spinal cord neurons under microscopy and the analysis of mean fluorescence intensity from 48 hpf to 4 dpf
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A-C: Spinal cord neurons. Reduced RFP staining in Ndel”~ compared to Ndel**, n=5. D-F: Quantification of fluorescence intensity was done
using ImagelJ software and statistical analysis was analyzed using GraphPrism, n=5.
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Fig 6 Imaging of zebrafish spinal cord neurons under microscopy and the analysis of mean fluorescence intensity from 5 dpf to 7 dpf
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A-F: RT-qPCR results of RFP reporter expressions from larvae in Fig 3,4 and Fig 5,6, n=5.
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Fig7 mRNA expression level of zebrafish red fluorescent protein reporter gene from 48 hpf to 7 dpf
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