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Table 1  Differences between human eyes and zebrafish eyes
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Figure 1  Schematic diagram of eye development in zebrafish
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Figure 2  Schematic diagram of retina structure in zebrafish

C DBA



444 Oct. 2020, 40(5)Laboratory Animal and Comparative Medicine

[27]

[28]

3  

3.1   

George Streisinger
[3]

1

2

3 5 3

4

expressed sequence

tags ESTs 7 ESTs

http://danio.mgh.harvard.edu/chrMarkers/zfssr.

h t m l 5

6 7
[29]

3.2    

72 hpf

[30]

ethylnitrosourca ENU ENU DNA

DNA

[ 3 1 ]

Goss [32]

40

C y c l i n  A 2

MCM2 NRR-1

targeting induced local lesions in

g e n o m e s T I L L I N G R N A R N A

i n t e r f e r e n c e R N A i

morpholino MO zinc finger

nucleases ZFN

transcription activator-like effector

nuclease TALEN

clustered regularly interspaced short palin-

d romic  r epea t s CRISPR 9

CRISPR-associated protein 9 Cas9 [30]

Lee [33] MO Bcl6a

CRISPR/Cas9

[34]

2 Sanger ZMP Zebrafish

Mutation Project ZF-HEALTH

Zebrafish Regulomics for Human Health

zifishbook

ZIFIT Zinc Finger Targeter http://zifit.partners.

org/ZiFiT/ ZFN TALEN

CRISPER

Mojo Hand http://talendesign.com/mojohand.main.php



Oct. 2020, 40(5)      445Laboratory Animal and Comparative Medicine

 2  

Table 2  Mutation technologies, databases and website links of zebrafish gene mutation research programs
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Table 3  Zebrafish models related to common eye diseases
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[Abstract]    As an excellent animal model, zebrafish (Danio rerio) has been widely used in the fields of

developmental biology, genetics, toxicology and so on. Because it is great similar to human in aspect

of eye morphology, anatomical structure, gene expression and function, and has advantages on rapid

development, sperm reception way, embryo transparency and easy observation, zebrafish has been

increasingly used in the study of eye development and related diseases such as eye defect, glaucoma,

cataract, rod cone degeneration amd diabetic retinopathy. This article will review the eye development

and structure of zebrafish as well as the advantages and disadvantages of zebrafish as a model for the

study of eye diseases, which will help to have a more comprehensive understanding of the application

value of zebrafish in the research of human eye diseases.

[Key words] Zebrafish; Eye development; Eye diseases; Animal model
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