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Figure S1 Flowchart for establishing fam60al knockout zebrafish line (fam60al-/-). 

TALEN-injected zebrafish embryos (F0) were raised to adulthood and outcrossed with 

wild type zebrafish (WT). F1 founders with large fragment deletion were outcrossed 

with WT to obtain F2 heterozygous mutations (fam60alw/-). Homozygous mutant F3 

embryos (fam60al-/-) were obtained by self-crossing F2 heterozygous mutations. 

 



fam60al transcript：2243bp 

CACGAATGCTGCATTTTGTCCTAATTGTGCTCACTGTCAGCTTCGGG 

AGCCCCTAAAGATGTTCGGATTTCACAAATCCAAGATTTACCGCAGTAACGACGGTTGCTGTAT

CTGCAAAACCAAGTCGTCAAGTTCTCGGTTCACTGACAGCAGCAGATATGAGGAGAACTTCA

GACTCTGCTTCGG 

TCTGTCAGAGGATCGAGTCGGAGACATCTGCAATGCTTGTGTGCTCCTGGTAAAACGCTGGA

AGAAGTTACCGCATGGATCAAAGAAGAACTGGAACCAT 

GTGGTAGATGCAAGAGCAGGACCTGGCTTCAAGCTGACCAAACCCAAGAAAGTGAAAAACA

TTGATGGAAAGAAGAAAAGTAAGCTGAAAAAGCTTCATAAATTCAAAAGACAAA 

ATTCCGATGCCCACAGCACCACATCCAGTATGTCTCCCTCTCAGTCTCCCAGTCACAGTAATCAA

TCTGATGACGGCTCAGACATTGAGACCAAACAGAGACGTCCAACGCCATCTGGCTTCTCATTC

CTCGACCTGTCCTACTGGAAGAG 

GCAAAAGGTGTGCTGTGGGATCGTCTACAAGGGCCGTTTCGGTGAGGTGATCATCGATCCTC

GTCTCTTCAAGCCCTGCTGTAACAAAAAGCGCCCCGCTCTGCCAACCTCCTCAGTCTCTCAGA

CGCTTCCAGAGGATCTGAAGGAGGCCTGGTGATCCGTCTCGTTGAGGCCCTCATAGCTTTTTT

GTCTCCAGTGGTAGACTCCGATATCTCCCCTATGTTAGATGACTTGTGTATGAGTTCAGTCCCCC

C 

CCACCACCCTTGCTTTTTGTATTTTTTTATGAACTTTTGTACAATTTTTGTATCTTTTTTTTATATA

ATGGAAAAAAGGAGAATAATTTGGGCATTAGGACATATTTATAGGTCTCAGTTAGGACAATTT

AATGTAATCCTTTTTTATCATTACTGTAAAATATATATTTTTTTCCATTTTGTTTTTGGAGTTACCA

GTGTTTCTGTAAATATAATCTTATTTTCCATACCAGTGCACCAAAAGACTTCTATTTGGCATTTAG

TTTCACGGGTTACAGATGAATGATGTGTAAAAAAAAAA 

GTGCTGTATCTAACATTATAGCCAAGGCATTAATGAGATGGGTGTACTTTTAAAGCAAATACAAT

ATTTTACTCCG 

TTTTGCAGTCTGATTGAACTGTTGTCTATCATCATCACACACGCATACATTTACCAATATGAATTG

TTTGACTTGGGCACAATATTCACAATGTGAATTCACCTCAGCTTTGGGTCTGTAATATGGACATA

TGCTTACGAAATCTCCTCTTTCTGGTTTGGCATAAAAGATGTTTCTCGATGTTTAAAAGAAACG

GTTACGGGTCTGTAAATCTTTAAAAATAACCAAGATGCAAAGCTACATTATCTCAGAGTATTTA

AACGGTTATCATTATACACAATAGCTTATGAAAGCATGCATAATGTATTTGTTGGCATGATCAGT

TTTCTGACTGTTGGTGGTGTTTGTGTTTTCTTTTGTTGTTGGATGAGTGTTATAATATTGCGTAA



TAGCAGACAATACTGAATTTCCGACCAGGCTTTACACTGTGTTTTTTACCGCATTTTTAATTTTG

TGTTTTTAATATGTACACTAAAGGTATAATCCAAGATGAAATTGTACAGTCTTTCAGCCTTGATG

TATTGACTGCAGCCTTTTATGTGTTCTTTTGTCTTTGGATTGATATGTTTTATATGACAAAATAGC

CTTTTGTTTAAAGAAGCAAAAAAAATGGTGTTTGGCAGGACTGTGGAGTTTTAATTGGATTAG

AAGGTTAACATTTTTGTTTGTTTTTCAGTGTATTATTTGAATGAATGTTTGTTTTTATTCACCAGC

AATACTTTGAGTCCGCTTTACTGTCGACTCAACGCTCTTGTTGTTAAAATGCATGAGGGCAAAT

ACAAGATGTCGATGAAATTTCAGGGAAAATGTTTTTTTTAACTATTAATAACGGCACATGCTCT

GTCGGCGTGCCTTACCAGAGATTTAGCTGGTCATTTCATTGCGTTAATTTGTCATTTTTAACTTA

TGCTATTTATTCAAAGCTGTCTGTACTATTAATGCTGTAAAGAAGTTTTTGTGCACTTTCTTTTTT

TATACGTTTCTTTTTTTTTTTAATATTACCATTGATCAAATTTTGTATCGCAATTTTCCTCACGTTG

GTATTTTCATAAAATTTTTT 

Figure S2 the full-length transcription sequences of fam60al  

Red：initiation codon（ATG）and termination codon(TGA) 

Yellow：TALENs target sites 

Gray：the reverse overlap sequence with fam60al-AS 

Underline：the delete sequence in fam60al double sites knockout zebrafish 

 

fam60al-AS transcript: 1169bp 

GGGGGGACTGAACTCATACACAAGTCATCTAACATAGGGGAGATATCGGAGTCTACCACTGG

AGACAAAAAAGCTATGAGGGCCTCAACGAGACGGATCACCAGGCCTCCTTCAGATCCTCTGG

AAGCGTCTGAGAGACTGAGGAGGTTGGCAGAGCGGGGCGCTTTTTGTTACAGCAGGGCTT

GAAGAGACGAGGATCGATGATCACCTCACCGAAACGGCCCTTGTAGACGATCCCACAGCACA

CCTTTTGC 

CTCTTCCAGTAGGACAGGTCGAGGAATGAGAAGCCAGATGGCGTTGGACGTCTCTGTTTGGT

CTCAATGTCTGAGCCGTCATCAGATTGATTACTGTGACTGGGAGACTGAGAGGGAGACATACT

GGATGTGGTGCTGTGGGCATCGGAAT 

CTGGAAGCATACCACATGAAACATTTTAATATGATATATGAAGCTTTTTTTTTTTGGGGGCTCTT

AAAGAGGCTTTTTAAGACATACAAATTTGCAAATTCATCTCTTGTTTTTATGCGAACATATTTAT

ACATATATAGACCATTCTGACCACATATACACACACATACACACACACACACACACACACACACA

CACACACACACACACACACACACACATATATATATATATAAATAAAAGTAAAATATACACACATTA



CACTAATTTCATGTCATTTTAAACATTTGTATTTTGATGCAGTCCTTCATAGCTCAACCCAGAATA

TGGGGTCATACATTAATTAGGATGTATCCTAATATGTTCTGTTGTGGACCTAAATCATCCATGTTA

TCAACAATTTAAACTTTTTTCTGATTAATAATCATATCTTATCAATATATAATATTTAAAATCAAGA

ATTTCTGAATATGAATTTCAGTAAAAGGCAACAAGCTTGTAGGAACCAATAAAACAATGTACA

GTAATTGTCCCTATTCAATGTTTTTTTTTTTTTTTTCAGGAATTGTGATGATTTAAGAACTTACAC

TTTAATAAAATGAATAAAAATCAAAGACTTTGACAAAATTTAAAAAACATCATGATGCATTCGG

AGCGCAAAATAATATACTTTATGATTTAAGATTAAGATTTTAACTTTCAGTTTTGCAGACACTCA

ATATAAAATTGCATGTTTGACCAGACTTAATTGAAAAAAAAAAAAA 

Figure S3 the full-length transcription sequences of fam60al-AS 

Gray：the reverse overlap sequence with fam60al 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S1 List of primers used in this study. 

Primer name Sequence（5'→3'） Primer purpose 

fam60al-WISH-F CGGGATCCTATCTGCAAAACCAAGTCGTCAAGT 
Probes 

synthesize 

fam60al-WISH-R GGAATTCACACAAGTCATCTAACATAGGGGAG 

fam60al-AS-WISH-F CGGGATCCCTGGGAGACTGAGAGGGAGACATAC 

fam60al-AS-WISH-R GGAATTCTTCAATTAAGTCTGGTCAAACATGC 

fam60al-KO-F1 

 

GCCGCTCTTCATTCACTTGC fam60al 

mutations 

detection 

fam60al-KO-R1 TCATCCCCAAATAAAGGGTAGGT 

 fam60al-KO-R2 GCATTCCTTGAGGAATGTTTG 

 fam60al-3’RACE-GSP1 TGACGGCTCAGACATTGAGACCAAAC 

RACE 
fam60al-3’RACE-NGSP1 CTTCTCATTCCTCGACCTGTCC 

fam60al-5’RACE-GSP2 CTGAGGAGGTTGGCAGAGCGGGG 

fam60al-5’RACE-NGSP2 ACAGCAGGGCTTGAAGAGACGAG 

fam60al- genome-GSP1 ACTGTGACTGGGAGACTGAGAGG Genome 

Walking fam60al-genome-NGSP1 GAGAGGGAGACATACTGGATG 

fam60al-semiq-F ACACAAGTCATCTAACATAGGGGAG 

Semi-quantitative 

PCR 

fam60al-semiq-R TATCTGCAAAACCAAGTCGTCAAGT 

fam60al-AS-semiq-F CTGGGAGACTGAGAGGGAGACATAC 

fam60al-AS-semiq-R TTCAATTAAGTCTGGTCAAACATGC 

β-actin-semiq-F ACCCACACCGTGCCCATCTA 

β-actin-semiq-R GGTCTCGTGGATACCGCAAG 

fam60al-RT-F TGTTTTTCACTTTCTTGGGTTTG 

Quantitative PCR 

fam60al-RT-R AATGCTTGTGTGCTCCTGGTAA 

fam60al-AS-RT-F AGGTCGAGGAATGAGAAGCCAG 

fam60al-AS-RT-R ATGTGGTATGCTTCCAGATTCC 

klf4b-RT-F ACTCCACCATCCTCACCTCTCC 

klf4b-RT-R CCAGCCACAACCTTCCCAAC 

myca-RT-F TGACAAACGCAGGACTCACAAT 

myca-RT-R TTAACTGTTCGCTCTTTCGCC 

nanog-RT-F ACAGCCAGTACCCGGGACAC 

nanog-RT-R TTGGTCGGGCTCAGTCTTGT 

β-actin-RT-F ATGGCTTCTGCTCTGTATGGC 

β-actin-RT-R GAGGAGGGCAAAGTGGTAAAC 

dsRNA-F GGGGGACTGAACTCATACAC 
dsRNA PCR 

dsRNA-R ATTCCGATGCCCACAGCACC 

fam60al-AS-F CGGGATCCGGGGGGACTGAACTCATACACAA 
fam60al-AS PCR 

fam60al-AS-R GGAATTCTTCAATTAAGTCTGGTCAAACATGC 

 


