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Table S1  List of the primers used for amplification 

Primer name Gene ID Sequence (5' to 3') 
Annealing 

temperature 
(°C ) 

Usage 

tyr gRNA F 100049427 TGTAATACGACTCACTATAGGGGACAAACCTCTGACCTG
TGGTTTTAGAGCTAGAAAT 

60 Synthetize tyr 
sgRNA 

tyr gRNA R 100049427 AAAAGCACCGACTCGGTGCC  60 

tyr check F 100049427 CGAGTACGCCTACCTGTT 60 Amplify tyr 

tyr check R 100049427 CTAGATGTGGTCGGTGAGA 60 

pax6.1 check F 100049356 TTTGCTCATTGATACTGTTGTGGGT 60 Amplify pax6.1 

pax6.1 check R 100049356 ATGTCATGCCTTTGTTGCCC 60 

PT-F  TTCCCGGCTGGTGCATGCCTGGTGGAATCCGGCAGGTTT
TAGAGCTAGAAATAGC  

60 Construct 
pCS2-tRNA-PT 
plasmid PT-R  TTCTAGCTCTAAAACTCATCTGTGGCTCTGGACTGTGCA

CCAGCCGGGAATCGAAC 
60 

all-F  AAAGCTAGCGTCGACCATAGCCAATTCAATATG 60 C onstruct 
pCMV-tRNA-PT-
zCas9-puro 
plasmid 

all-R  AAAGCTAGCAAAAAAGCACCGACTCGGTG 60 

zCas9 Afe I F  CGCATGCTGGCAAGCGCTGGAGAGCTGCAGAAAGG 60 Construct 
pCV-zCas9-puro 
plasmid 

zCas9 Afe I R  GCCCGCTTCCGAATTCCACCTTTCTCTTCTTCTTAGG 60 

zCas9 puro F  GAATTCGGAAGCGGGCAGTGCACCAACTACGCCCTG 60 

zCas9 puro R  ATTGGGTACCTCTAGACATGCCTGCTATTCTCTTCC 60 

CMV-T7 F  CCCAAGCTTGGGCTCGAGCGGGCCAGATATACGCGTTG 58 Construct pCV-zCas9 
plasmid CMV-T7 R  CCCAAGCTTGGGGTCGACGTGGCGGCTCTCCCTATAGTG 58 

 
  



Sequence S1>tRNA sequence 
AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCT
GGTGCA 
 
Sequence S2>scaffold sequence 
GTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCG
GTGC 
 
Sequence S3>tyr gRNA sequence 
GGACAAACCTCTGACCTGTG 
 
Sequence S4> tRNA: BbsI-BbsI:scaffold-tRNA:tyr gRNA scaffold sequence 
AACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCT
GGTGCAGGGTCTTCGAGAAGACCTGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCA
ACTTGAAAAAGTGGCACCGAGTCGGTGCAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCAC
GGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAGGACAAACCTCTGACCTGTGGTTTTAGAGCTAGAAAT
AGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTT 
 
Sequence S5>pax6.1 gRNA sequence  
TGCCTGGTGGAATCCGGCAG  
 
Sequence S6> CMV-tRNA-pax6.1 gRNA-scaffold-tRNA-tyr gRNA-scaffold sequence 
GTCGACCATAGCCAATTCAATATGGCGTATATGGACTCATGCCAATTCAATATGGTGGATCTGGACCTGTGCCA
ATTCAATATGGCGTATATGGACTCGTGCCAATTCAATATGGTGGATCTGGACCCCAGCCAATTCAATATGGCG 
GACTTGGCACCATGCCAATTCAATATGGCGGACTTGGCACTGTGCCAACTGGGGAGGGGTCTACTTGGCAC
GGTGCCAAGTTTGAGGAGGGGTCTTGGCCCTGTGCCAAGTCCGCCATATTGAATTGGCATGGTGCCAATAAT
GGCGGCCATATTGGCTATATGCCAGGATCAATATATAGGCAATATCCAATATGGCCCTATGCCAATATGGCTATT
GGCCAGGTTCAATACTATGTATTGGCCCTATGCCATATAGTATTCCATATATGGGTTTTCCTATTGACGTAGATA
GCCCCTCCCAATGGGCGGTCCCATATACCATATATGGGGCTTCCTAATACCGCCCATAGCCACTCCCCCATTGA
CGTCAATGGTCTCTATATATGGTCTTTCCTATTGACGTCATATGGGCGGTCCTATTGACGTATATGGCGCCTCCC
CCATTGACGTCAATTACGGTAAATGGCCCGCCTGGCTCAATGCCCATTGACGTCAATAGGACCACCCACCATT
GACGTCAATGGGATGGCTCATTGCCCATTCATATCCGTTCTCACGCCCCCTATTGACGTCAATGACGGTAAAT
GGCCCACTTGGCAGTACATCAATATCTATTAATAGTAACTTGGCAAGTACATTACTATTGGAAGGACGCCAGG
GTACATTGGCAGTACTCCCATTGACGTCAATGGCGGTAAATGGCCCGCGATGGCTGCCAAGTACATCCCCATT
GACGTCAATGGGGAGGGGCAATGACGCAAATGGGCGTTCCATTGACGTAAATGGGCGGTAGGCGTGCCTA
ATGGGAGGTCTATATAAGCAATGCTCGTTTAGGGAACCGCCATTCTGCCTGGGGACGTCGGAGCAAGCTTG
ATTTAGGTGACACTATAGAATACAAGCTACTTGTTCTTTTTGCAGGATCCCATCGATTCGAATTCAACAAAGC
ACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCATGC
CTGGTGGAATCCGGCAGGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAA
AAAGTGGCACCGAGTCGGTGCAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAG
ACCCGGGTTCGATTCCCGGCTGGTGCAGGACAAACCTCTGACCTGTGGTTTTAGAGCTAGAAATAGCAAGT
TAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTT 
 
 



 
 
 
 
 
 
 

 
Fig. S1  Medaka eye deformities induced by pax6.1 mutation. (a) pax6.1+/+; (b) pax6.1−/−. The white arrow 

shows eye hypoplasia. Scale bar: 200 μm. 

(a) pax6.1−/− pax6.1+ /+ (b) 
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