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Figure S1A. The ts-gRNA encoding plasmids, used for the CRISPR-Cas9 feeding 

system and, are transcribed normally in bacteria.  
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Figure S1B. Tracing the injected mCherry mRNA in a gonad arm of a 

hermaphrodite.  
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Figure S1C. Heritable and targeted mutations obtained via Cas9 mRNA/gRNA 

RNA gonad injection.  
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Figure S1D. Direct gonad injection of Cas9 and gRNA encoding plasmids.  
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Figure S1E. Sequences of nine indels of dpy-5 mutants via direct gonad DNA 

injection. 
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Figure S1F. The dpy-5 and bli-2 coding sequences and target sites selected for 

genome editing. 

 

dpy-5 (target site + NGG motif) 

aaaATGGTAAAGGCCGTCGTCGGATTCGGCGCTGCATGCGGAATCTCTGCTATCGTTGCTTGCCTTTGGG

CTGCACTTGTCATCACAAATGACATCAATGACATGTATGATGATGTGATGGGAGAGCTCGGAGGATTCA

GAGATATCTCTGATGACACTTGGGGAACCCTTCTCGACGTTCGTCACGGAGCCGGAGAGTCTGCTGAG

CAATACGTTCGTGGAATCTTCGGACGTCACAAGCGTTCCAACAGCCAATGCTCTTGCGGACTTCCATCT

CAAGGATGCCCAGCCGGAGCTCCAGGAAACCCAGGAGCCCCAGGAGAGCCAGGAGGCACTGGACCA

GACGGAAAGAACGGACCAACTGGACTTCCAGGACTTAACATTCCAATTCCAAATGACTTCCCTAAGG

AGTGCATCAAGTGCCCAGCTGGACCACCAGGACAAGATGGACTTCCAGGACAAGAAGGATTCCAAGG

ACTTCCAGGAGACGCTGGAAAGCGTGGAACCCCAGGAAAGGACGGAGAGCCAGGACGTGTTGGAGA

TATTGGAGATCAAGGAACTCCAGGACAAGACGGACAACCAGGACTTGCTGGACCACCAGGACGCGAT

GGACTTACCGGAAAGGGACAACCAGGAGTCGCTGGACGCCCAGGAATGCCAGGACCACGTGGAGAG

CCAGGAAACAACGGAAATCCAGGAGAGGAAGGACAAACTGGAGCCCAGGGACCAACTGGACAGCC

AGGAAAGGACGGATTCAACGGAAACGACGGAACTCCAGGACAAGCTGGACCACAAGGAGCCGTTGG

AGCCGATGCCGAATACTGCCCATGCCCAGAGAGAAAGCGCAGACGCGTCTAAactgttttcgtattcaaaaataaatatt

tatgtattcaa 

 

bli-2(target site + NGG motif) 

gaattATGGACGAGAAGGAACTGAATCATGAAGCTTCTATGCTTCGAAAGGTTGCATTTCTCGGGATTTGC

ATCAGCACAGTATCAACTTTAACTTGTATTATCGCTATTCCTCTACTCTACAACTACATGCAACATGTTCA

AACCAATTTGCACAGCGAAATTGATTTCTGTCGTCATAGAACAGTTGGATTGTTCATTCAATACGAAAG

AATGCAATCCGCATCAGGAATCAAAGGAAGAAGAATTATTGTAAAGAAACAAGCTGGCTACGATTTCG

CTGAATCGAATACAAATGCCGAGTCCGGATTCAGTAGCAGCAAATCCTCTTTGGCTCCAGGAGGACAA

TGCTGTTCTTGCAAAACCGGACCATCTGGACCACCAGGACCACCAGGAGAAGATGGACGGGATGGTA

GAGATGGAAAACCAGGACTTAATGGAGAAGACGGTACAGATGCAAAGGATTCAGCTCCACGACGTGA

TGCAGCTGCACCATGTTACGATTGCCCTGTAGGGCCACCAGGACCACCAGGAAATATTGGATCAAAGG

GACAACCAGGAAGAAACGGGAAAGATGGTCTTCCAGGAGTTCCAGGACTACCAGGTCAGCCAGGAG

AACCAGGAGATGATGGAGAGCCTGGAGAGGATGGAGACCCAGGTCAGCCGGGAGATAACGGAGAGC

CAGGAAAATGTGATGAAGTGAACGTTGCTCAAGGGCCTCCAGGAAGTCCGGGACCTCCAGGATTACC

AGGACCTGACGGGCTGCCTGGAACTCCAGGAAATCCAGGACAAGACGGTGAACAAGGACCAGCAGG

TGAGCCTGGAAGAGACGGGAAAGATGGTCAACCAGGAAGACCCGGACAGCCAGGACCACCGGGAG

AACCAGGAACCGGAGGAGGATGTGAACACTGTCCAACACCGAGAACTGCTCCAGGATATTAAattgttcatt

gttataattattggcggaa 
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Figure S1G. The tissue-specific GFP is mainly found in the nuclei of transgenic worm 

lines. 
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Figure S1H. Tissue-specific genome editing is achieved by the CRISPR-Cas9 

feeding system.  
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Figure S1I. Inducible knockout of dpy-5 is achieved through the CRISPR-Cas9 

feeding system.  
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Figure S1J. Sequences of Cas9 and gRNA encoding plasmid used in our study 

T7 promoter-5’UTRgermcell specific-NLS2ⅩSV40-Cas9-NLSegl-13-3’UTRgermcell specific: 

taatacgactcactatagggATTTAGGTGACACTATAGAATACACGGAATTCTAGATAATCCCCGCGTACCGAGC

TCAGAAAAAATGACTGCTCCAAAGAAGAAGCGTAAGACTGCTCCAAAGAAGAAGCGTAAGGTACCG

GTAGAAAAAGACAAGAAGTACTCCATCGGACTCGACATCGGAACCAACTCCGTCGGATGGGCCGTC

ATCACCGACGAGTACAAGGTCCCATCCAAGAAGTTCAAGGTCCTCGGAAACACCGACCGTCACTCCA

TCAAGAAGAACCTCATCGGAGCCCTCCTCTTCGACTCCGGAGAGACCGCCGAGGCCACCCGTCTCAA

GCGTACCGCCCGTCGTCGTTACACCCGTCGTAAGAACCGTATCTGCTACCTCCAGGAGATCTTCTCCA

ACGAGATGGCCAAGGTCGACGACTCCTTCTTCCACCGTCTCGAGGAGTCCTTCCTCGTCGAGGAGGA

CAAGAAGCACGAGCGTCACCCAATCTTCGGAAACATCGTCGACGAGGTCGCCTACCACGAGAAGTA

CCCAACCATCTACCACCTCCGTAAGAAGCTCGTCGACTCCACCGACAAGGCCGACCTCCGTCTCATCT

ACCTCGCCCTCGCCCACATGATCAAGTTCCGTGGACACTTCCTCATCGAGGGAGACCTCAACCCAGA

CAACTCCGACGTCGACAAGCTCTTCATCCAGCTCGTCCAGACCTACAACCAGCTCTTCGAGGAGAAC

CCAATCAACGCCTCCGGAGTCGACGCCAAGGCCATCCTCTCCGCCCGTCTCTCCAAGTCCCGTCGTCT

CGAGAACCTCATCGCCCAGCTCCCAGGAGAGAAGAAGAACGGACTCTTCGGAAACCTCATCGCCCTC

TCCCTCGGACTCACCCCAAACTTCAAGTCCAACTTCGACCTCGCCGAGGACGCCAAGCTCCAGCTCTC

CAAGGACACCTACGACGACGACCTCGACAACCTCCTCGCCCAGATCGGAGACCAGTACGCCGACCTC

TTCCTCGCCGCCAAGAACCTCTCCGACGCCATCCTCCTCTCCGACATCCTCCGTGTCAACACCGAGAT

CACCAAGGCCCCACTCTCCGCCTCCATGATCAAGCGTTACGACGAGCACCACCAGGACCTCACCCTC

CTCAAGGCCCTCGTCCGTCAGCAGCTCCCAGAGAAGTACAAGGAGATCTTCTTCGACCAGTCCAAGA

ACGGATACGCCGGATACATCGACGGAGGAGCCTCCCAGGAGGAGTTCTACAAGTTCATCAAGCCAA

TCCTCGAGAAGATGGACGGAACCGAGGAGCTCCTCGTCAAGCTCAACCGTGAGGACCTCCTCCGTAA

GCAGCGTACCTTCGACAACGGATCCATCCCACACCAGATCCACCTCGGAGAGCTCCACGCCATCCTC

CGTCGTCAGGAGGACTTCTACCCATTCCTCAAGGACAACCGTGAGAAGATCGAGAAGATCCTCACCT

TCCGTATCCCATACTACGTCGGACCACTCGCCCGTGGAAACTCCCGTTTCGCCTGGATGACCCGTAAG

TCCGAGGAGACCATCACCCCATGGAACTTCGAGGAGGTCGTCGACAAGGGAGCCTCCGCCCAGTCCT

TCATCGAGCGTATGACCAACTTCGACAAGAACCTCCCAAACGAGAAGGTCCTCCCAAAGCACTCCCT

CCTCTACGAGTACTTCACCGTCTACAACGAGCTCACCAAGGTCAAGTACGTCACCGAGGGAATGCGT

AAGCCAGCCTTCCTCTCCGGAGAGCAGAAGAAGGCCATCGTCGACCTCCTCTTCAAGACCAACCGTA

AGGTCACCGTCAAGCAGCTCAAGGAGGACTACTTCAAGAAGATCGAGTGCTTCGACTCCGTCGAGAT

CTCCGGAGTCGAGGACCGTTTCAACGCCTCCCTCGGAACCTACCACGACCTCCTCAAGATCATCAAG

GACAAGGACTTCCTCGACAACGAGGAGAACGAGGACATCCTCGAGGACATCGTCCTCACCCTCACCC

TCTTCGAGGACCGTGAGATGATCGAGGAGCGTCTCAAGACCTACGCCCACCTCTTCGACGACAAGGT

CATGAAGCAGCTCAAGCGTCGTCGTTACACCGGATGGGGACGTCTCTCCCGTAAGCTCATCAACGGA

ATCCGTGACAAGCAGTCCGGAAAGACCATCCTCGACTTCCTCAAGTCCGACGGATTCGCCAACCGTA

ACTTCATGCAGCTCATCCACGACGACTCCCTCACCTTCAAGGAGGACATCCAGAAGGCCCAGGTCTC

CGGACAGGGAGACTCCCTCCACGAGCACATCGCCAACCTCGCCGGATCCCCAGCCATCAAGAAGGG

AATCCTCCAGACCGTCAAGGTCGTCGACGAGCTCGTCAAGGTCATGGGACGTCACAAGCCAGAGAA

CATCGTCATCGAGATGGCCCGTGAGAACCAGACCACCCAGAAGGGACAGAAGAACTCCCGTGAGCG

TATGAAGCGTATCGAGGAGGGAATCAAGGAGCTCGGATCCCAGATCCTCAAGGAGCACCCAGTCGA

GAACACCCAGCTCCAGAACGAGAAGCTCTACCTCTACTACCTCCAGAACGGACGTGACATGTACGTC

GACCAGGAGCTCGACATCAACCGTCTCTCCGACTACGACGTCGACCACATCGTCCCACAGTCCTTCCT

CAAGGACGACTCCATCGACAACAAGGTCCTCACCCGTTCCGACAAGAACCGTGGAAAGTCCGACAA
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CGTCCCATCCGAGGAGGTCGTCAAGAAGATGAAGAACTACTGGCGTCAGCTCCTCAACGCCAAGCTC

ATCACCCAGCGTAAGTTCGACAACCTCACCAAGGCCGAGCGTGGAGGACTCTCCGAGCTCGACAAG

GCCGGATTCATCAAGCGTCAGCTCGTCGAGACCCGTCAGATCACCAAGCACGTCGCCCAGATCCTCG

ACTCCCGTATGAACACCAAGTACGACGAGAACGACAAGCTCATCCGTGAGGTCAAGGTCATCACCCT

CAAGTCCAAGCTCGTCTCCGACTTCCGTAAGGACTTCCAGTTCTACAAGGTCCGTGAGATCAACAAC

TACCACCACGCCCACGACGCCTACCTCAACGCCGTCGTCGGAACCGCCCTCATCAAGAAGTACCCAA

AGCTCGAGTCCGAGTTCGTCTACGGAGACTACAAGGTCTACGACGTCCGTAAGATGATCGCCAAGTC

CGAGCAGGAGATCGGAAAGGCCACCGCCAAGTACTTCTTCTACTCCAACATCATGAACTTCTTCAAG

ACCGAGATCACCCTCGCCAACGGAGAGATCCGTAAGCGTCCACTCATCGAGACCAACGGAGAGACC

GGAGAGATCGTCTGGGACAAGGGACGTGACTTCGCCACCGTCCGTAAGGTCCTCTCCATGCCACAGG

TCAACATCGTCAAGAAGACCGAGGTCCAGACCGGAGGATTCTCCAAGGAGTCCATCCTCCCAAAGCG

TAACTCCGACAAGCTCATCGCCCGTAAGAAGGACTGGGACCCAAAGAAGTACGGAGGATTCGACTC

CCCAACCGTCGCCTACTCCGTCCTCGTCGTCGCCAAGGTCGAGAAGGGAAAGTCCAAGAAGCTCAAG

TCCGTCAAGGAGCTCCTCGGAATCACCATCATGGAGCGTTCCTCCTTCGAGAAGAACCCAATCGACT

TCCTCGAGGCCAAGGGATACAAGGAGGTCAAGAAGGACCTCATCATCAAGCTCCCAAAGTACTCCCT

CTTCGAGCTCGAGAACGGACGTAAGCGTATGCTCGCCTCCGCCGGAGAGCTCCAGAAGGGAAACGA

GCTCGCCCTCCCATCCAAGTACGTCAACTTCCTCTACCTCGCCTCCCACTACGAGAAGCTCAAGGGAT

CCCCAGAGGACAACGAGCAGAAGCAGCTCTTCGTCGAGCAGCACAAGCACTACCTCGACGAGATCA

TCGAGCAGATCTCCGAGTTCTCCAAGCGTGTCATCCTCGCCGACGCCAACCTCGACAAGGTCCTCTCC

GCCTACAACAAGCACCGTGACAAGCCAATCCGTGAGCAGGCCGAGAACATCATCCACCTCTTCACCC

TCACCAACCTCGGAGCCCCAGCCGCCTTCAAGTACTTCGACACCACCATCGACCGTAAGCGTTACAC

CTCCACCAAGGAGGTCCTCGACGCCACCCTCATCCACCAGTCCATCACCGGACTCTACGAGACCCGT

ATCGACCTCTCCCAGCTCGGAGGAGACgctagcATGAGCCGTAGACGAAAAGCGAATCCGACAAAACT

GAGTGAAAACGCGAAGAAGCTTGCCAAGGAAGTTGAAAATTAAGCCTGAGCTCACGTCGACCGGGG

CCCTGAGATCTGCTGCAG 

 

Ppie-1:: NLS2ⅩSV40-Cas9(introns)-NLSegl-13-tbb-2 3’UTR: 

AAAAGTCTATTCTGGGTTCAAAAAGAAATCGAAACGAAAAAATTTCGCAACAAGAATCATAGTTTGT

TCTCTTCGCCTTGAAATACACTCTCACATACAGGTGACGCAGAGGTAAACTGTGATCGGAAGGAATG

ATGGTAACCTGACTATATTGTGTGTCTGTGTCTCTTCTCTTTTTTTTTTTGTCTGCCTGTATATATTTAC

ACAGCGCCAATAGACCCAGATCGAGGAGAGAAATCGTTGTTTTGAGAAGGTTTTTTAACATTCGAAA

ATATTAGGAATCGCTGTGAAAACTGAGGAATTTTCCTGCAAAATAGGAGTATTTTATTTGAGAAATT

GATTTGCGGAAGATCTCTAAAAGTTACATAAAATTGAAAGTTTTGTGGGGAAATTGTTTTAAAACAC

GCCTATGGTAATACGAGAACATAAAATTCTGAGAATGCGTATTACACAACATATTCGACGCGCAAAA

TATAACTATATCTCGTAGCGAAAACTACAGTAATCCTTAAATGACTACTGTAGCGATTGTGTCGATTT

ACGGGCTCGATTCTCGGAAAAAAAAATCATTTTTCAAATTTTGACAGCGATATTCAATTTTTCTTCGT

TTTTTCGTATTTCTCAGTCATTTTTGTGCTTATTTTTAATATTTTATTCATTAATAAATTAATTTAATTG

AAAAACGTCCAGACGTATTTTTACATTTCCCGTCTATTTCCGTAATAGGCGGTTAATAACGTAGAAAT

ACGTCTGTATGAGTTTACTCATCAAAATGACACGAATATTGGACGTTTTTAAATCAAATTAATTTATT

AATAGGTAAAATATTAAAAAATAAACACAAAAATGACAAAGGAATAGGAAAACACGAAGAGAAAT

TGAGTATCGCTGTCAAAATTCGAAAAACGTGGATTTTTCCAAGAATCGAGCCCGTAAATCGACACAT

TCGCTACAGTAGTCATTTAAGGATTATTGTAGTTTTCGCTACGAGATACTTTGCGCGCCAAATATGTT

GTGAAATACGCATTCTCAGAATTTTATGTTCCCGTAATACCACAATGACCGAATATCATAATAAAAA
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AATTCAAAAACAATTTCTAGATTTTATATGATTTTTTGAAAATTGAAAAAATCTCAGTTTTCACCTAA

TTATATTTGAATTACCGCCAATTGAACTCGTTCGTTGGAGCGCGCTTGCATTATTTTCATTAATTAATT

TTATTAATTTTCATTATTTCACTGATTTTCTTCATTTTTGAGGTTTTTTTTATCGGGAAATGAAAGAAA

TATACAAGAAAAATGCAAAATGTTTATTAAAAACTGAAATTAGTATTTCTCGGAGTTTTAGGCATTTT

CAGTTACTTTTTAATAAAGATTTTGCATTTTTCTTGTATATTTCTTTCATTTTCCGATTAAAAAACCCC

AAAAATGAAGAAAATCAGTGAAATAATGAAAATTAATTCAAATAACTAATGAAAATAATGCAAGCG

CGCTCCAACCAACGAGTTCAATTGGCGGTAATTCAAATATAATTAGGTGAAAACTGAGATTTTTTCA

ATTTTCAAAAAATCATATAACATCTAGACAATTTTTTTGAATTTTTTTATCATGATATTCGGTCATTGT

GTCCCCATAGGCATGTTTTAAAGCAATTTCCACCTTTAAATAAAATCGAGAAAAAATGGCGTCAAAA

GACATATGTAAAAGCTGTTTCTCTTTGTATATTCACACAGAATATAGCCCGATTTTGGAGGTGAAAAA

CCGGTTTTTTTGTATTCTTTACGCCACATAAAGTGATATGGAAGAGAAAATCGACATATTTATGTACT

TGGAGTACGAGTACATTGGAGAAAAAGGGTGAACTACTGGAAAATCTGGGAAATTTCAGAAAAAAA

TTCCGAAAAATCTTTTTTGCTGAAAAAAAAATTTGTTCGAAATTTGGGAAATACTGGAAAATTTTCAT

CAAAATTAAAGCGATTTTTAACGTTTTTGCTTGGGAGATACTATTTGTAATTTTAATGTTTGGTGAGG

ACAACAGAAATGACCTTCAGCGTACGGAAAACGATTAAAAGACACATTTGAATCGAAAATAGCGTG

AAAAACATGAAAATATCGGAAAAATAGCTTTAAAATTGGATTTGAAAGCAAAAAATGTATCAAAAA

TCGAGAAAAATGCTTGAAAAAGTTGAAAAACTCAAACAAAAAATCAAAAAAGGTTTTTTTAAAAAT

CTGTGAGTATCGCAACGAAAGCACAACTTGAGGCATGCGCCTTTAAACCAACCGTAACCAAATTCGG

AGGCAAAAAAAGATTTCTCGCTGTTTTTTCAGTTTTAAAATCACTTTTCACGTTTCTTTTCGCAGTAAT

TCGTTTGCAAAACATCTGAAAAAATTTTATTTTATAAGAAATTATATAAAAATCGCTATAAATTGAGT

TTTTGCCCCCAAATTCAGCACGGAGCACTTCTCAATTAAATATAATTTTATTTTTTAACATTGAAAGC

TTTCATAAAATTGAGCTTTGTTTGTAAATAATCAGTGAAAAAACACAGAAATCTTCAAAAAATAAAG

AAAAAGTTTTTAAAAATCTGTGAGTCCCGCAACGAAAATAAAACTTTAGGCATGCGCCTTTAAACCA

ACCGTAACCAAATTCGGCGGCAAAAATGGATTTCTCGCCGTTTTTTCAGTTTTACAATCACTTTTTAG

GTTTCTTTTTGCAGTATTTCGTTTCCCAAACAATTAAAAATCAAATTTTCTTTTCCAGATGACTGCTCC

AAAGAAGAAGCGTAAGACTGCTCCAAAGAAGAAGCGTAAGGTACCGGTAGAAAAAGACAAGAAGT

ACTCCATCGGACTCGACATCGGAACCAACTCCGTCGGATGGGCCGTCATCACCGACGAGTACAAGGT

CCCATCCAAGAAGTTCAAGGTCCTCGGAAACACCGACCGTCACTCCATCAAGAAGAACCTCATCGGA

GCCCTCCTCTTCGACTCCGGAGAGACCGCCGAGGCCACCCGTCTCAAGCGTACCGCCCGTCGTCGTT

ACACCCGTCGTAAGAACCGTATCTGCTACCTCCAGGAGATCTTCTCCAACGAGATGGCCAAGGTCGA

CGACTCCTTCTTCCACCGTCTCGAGGAGTCCTTCCTCGTCGAGGAGGACAAGAAGCACGAGCGTCAC

CCAATCTTCGGAAACATCGTCGACGAGGTCGCCTACCACGAGAAGTACCCAACCATCTACCACCTCC

GTAAGAAGCTCGTCGACTCCACCGACAAGGCCGACCTCCGTCTCATCTACCTCGCCCTCGCCCACAT

GATCAAGTTCCGTGGACACTTCCTCATCGAGGGAGACCTCAACCCAGACAACTCCGACGTCGACAAG

CTCTTCATCCAGCTCGTCCAGACCTACAACCAGCTCTTCGAGGAGAACCCAATCAACGCCTCCGGAG

TCGACGCCAAGGCCATCCTCTCCGCCCGTCTCTCCAAGTCCCGTCGTCTCGAGAACCTCATCGCCCAG

CTCCCAGGAGAGAAGAAGAACGGACTCTTCGGAAACCTCATCGCCCTCTCCCTCGGACTCACCCCAA

ACTTCAAGTCCAACTTCGACCTCGCCGAGGACGCCAAGCTCCAGCTCTCCAAGGACACCTACGACGA

CGACCTCGACAACCTCCTCGCCCAGATCGGAGACCAGTACGCCGACCTCTTCCTCGCCGCCAAGAAC

CTCTCCGACGCCATCCTCCTCTCCGACATCCTCCGTGTCAACACCGAGATCACCAAGGCCCCACTCTC

CGCCTCCATGATCAAGCGTTACGACGAGCACCACCAGGACCTCACCCTCCTCAAGGCCCTCGTCCGT

CAGCAGCTCCCAGAGgtaagtttaaacatatatatactaactaaccctgattatttaaattttcagAAGTACAAGGAGATCTTCTT

CGACCAGTCCAAGAACGGATACGCCGGATACATCGACGGAGGAGCCTCCCAGGAGGAGTTCTACAA

GTTCATCAAGCCAATCCTCGAGAAGATGGACGGAACCGAGGAGCTCCTCGTCAAGCTCAACCGTGAG
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GACCTCCTCCGTAAGCAGCGTACCTTCGACAACGGATCCATCCCACACCAGATCCACCTCGGAGAGC

TCCACGCCATCCTCCGTCGTCAGGAGGACTTCTACCCATTCCTCAAGGACAACCGTGAGAAGATCGA

GAAGATCCTCACCTTCCGTATCCCATACTACGTCGGACCACTCGCCCGTGGAAACTCCCGTTTCGCCT

GGATGACCCGTAAGTCCGAGGAGACCATCACCCCATGGAACTTCGAGGAGGTCGTCGACAAGGGAG

CCTCCGCCCAGTCCTTCATCGAGCGTATGACCAACTTCGACAAGAACCTCCCAAACGAGAAGGTCCT

CCCAAAGCACTCCCTCCTCTACGAGTACTTCACCGTCTACAACGAGCTCACCAAGGTCAAGTACGTC

ACCGAGGGAATGCGTAAGCCAGCCTTCCTCTCCGGAGAGCAGAAGAAGGCCATCGTCGACCTCCTCT

TCAAGACCAACCGTAAGGTCACCGTCAAGCAGCTCAAGGAGGACTACTTCAAGAAGATCGAGTGCTT

CGACTCCGTCGAGATCTCCGGAGTCGAGGACCGTTTCAACGCCTCCCTCGGAACCTACCACGACCTC

CTCAAGATCATCAAGGACAAGGACTTCCTCGACAACGAGGAGAACGAGGACATCCTCGAGGACATC

GTCCTCACCCTCACCCTCTTCGAGGACCGTGAGATGATCGAGGAGCGTCTCAAGACCTACGCCCACC

TCTTCGACGACAAGGTCATGAAGCAGgtaagtttaaacagttcggtactaactaaccatacatatttaaattttcagCTCAAGCGT

CGTCGTTACACCGGATGGGGACGTCTCTCCCGTAAGCTCATCAACGGAATCCGTGACAAGCAGTCCG

GAAAGACCATCCTCGACTTCCTCAAGTCCGACGGATTCGCCAACCGTAACTTCATGCAGCTCATCCA

CGACGACTCCCTCACCTTCAAGGAGGACATCCAGAAGGCCCAGGTCTCCGGACAGGGAGACTCCCTC

CACGAGCACATCGCCAACCTCGCCGGATCCCCAGCCATCAAGAAGGGAATCCTCCAGACCGTCAAG

GTCGTCGACGAGCTCGTCAAGGTCATGGGACGTCACAAGCCAGAGAACATCGTCATCGAGATGGCCC

GTGAGAACCAGACCACCCAGAAGGGACAGAAGAACTCCCGTGAGCGTATGAAGCGTATCGAGGAGG

GAATCAAGGAGCTCGGATCCCAGATCCTCAAGGAGCACCCAGTCGAGAACACCCAGCTCCAGAACG

AGAAGCTCTACCTCTACTACCTCCAGAACGGACGTGACATGTACGTCGACCAGGAGCTCGACATCAA

CCGTCTCTCCGACTACGACGTCGACCACATCGTCCCACAGTCCTTCCTCAAGGACGACTCCATCGACA

ACAAGGTCCTCACCCGTTCCGACAAGAACCGTGGAAAGTCCGACAACGTCCCATCCGAGGAGGTCGT

CAAGAAGATGAAGAACTACTGGCGTCAGCTCCTCAACGCCAAGCTCATCACCCAGCGTAAGTTCGAC

AACCTCACCAAGGCCGAGCGTGGAGGACTCTCCGAGCTCGACAAGGCCGGATTCATCAAGCGTCAG

CTCGTCGAGACCCGTCAGATCACCAAGCACGTCGCCCAGATCCTCGACTCCCGTATGAACACCAAGT

ACGACGAGAACGACAAGCTCATCCGTGAGGTCAAGGTCATCACCCTCAAGTCCAAGCTCGTCTCCGA

CTTCCGTAAGGACTTCCAGTTCTACAAGGTCCGTGAGATCAACAACTACCACCACGCCCACGACGCC

TACCTCAACGCCGTCgtaagtttaaacatgattttactaactaactaatctgatttaaattttcagGTCGGAACCGCCCTCATCAA

GAAGTACCCAAAGCTCGAGTCCGAGTTCGTCTACGGAGACTACAAGGTCTACGACGTCCGTAAGATG

ATCGCCAAGTCCGAGCAGGAGATCGGAAAGGCCACCGCCAAGTACTTCTTCTACTCCAACATCATGA

ACTTCTTCAAGACCGAGATCACCCTCGCCAACGGAGAGATCCGTAAGCGTCCACTCATCGAGACCAA

CGGAGAGACCGGAGAGATCGTCTGGGACAAGGGACGTGACTTCGCCACCGTCCGTAAGGTCCTCTCC

ATGCCACAGGTCAACATCGTCAAGAAGACCGAGGTCCAGACCGGAGGATTCTCCAAGGAGTCCATC

CTCCCAAAGCGTAACTCCGACAAGCTCATCGCCCGTAAGAAGGACTGGGACCCAAAGAAGTACGGA

GGATTCGACTCCCCAACCGTCGCCTACTCCGTCCTCGTCGTCGCCAAGGTCGAGAAGGGAAAGTCCA

AGAAGCTCAAGTCCGTCAAGGAGCTCCTCGGAATCACCATCATGGAGCGTTCCTCCTTCGAGAAGAA

CCCAATCGACTTCCTCGAGGCCAAGGGATACAAGGAGGTCAAGAAGGACCTCATCATCAAGCTCCCA

AAGTACTCCCTCTTCGAGCTCGAGAACGGACGTAAGCGTATGCTCGCCTCCGCCGGAGAGCTCCAGA

AGGGAAACGAGCTCGCCCTCCCATCCAAGTACGTCAACTTCCTCTACCTCGCCTCCCACTACGAGAA

GCTCAAGGGATCCCCAGAGGACAACGAGCAGAAGCAGCTCTTCGTCGAGCAGCACAAGCACTACCT

CGACGAGATCATCGAGCAGATCTCCGAGTTCTCCAAGCGTGTCATCCTCGCCGACGCCAACCTCGAC

AAGGTCCTCTCCGCCTACAACAAGCACCGTGACAAGCCAATCCGTGAGCAGGCCGAGAACATCATCC

ACCTCTTCACCCTCACCAACCTCGGAGCCCCAGCCGCCTTCAAGTACTTCGACACCACCATCGACCGT

AAGCGTTACACCTCCACCAAGGAGGTCCTCGACGCCACCCTCATCCACCAGTCCATCACCGGACTCT
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ACGAGACCCGTATCGACCTCTCCCAGCTCGGAGGAGACgctagcATGAGCCGTAGACGAAAAGCGAAT

CCGACAAAACTGAGTGAAAACGCGAAGAAGCTTGCCAAGGAAGTTGAAAATTAAATGCAAGATCCT

TTCAAGCATTCCCTTCTTCTCTATCACTCTTCTTTCTTTTTGTCAAAAAATTCTCTCGCTAATTTATTTG

CTTTTTTAATGTTATTATTTTATGACTTTTTATAGTCACTGAAAAGTTTGCATCTGAGTGAAGTGAATG

CTATCAAAATGTGATTCTGTCTGATGTACTTTCACAATCTCTCTTCAATTCCATTTTGAAGTGCTTTAA

ACCCGAAAGGTTGAGAAAAATGCGAGCGCTCAAATATTTGTATTGTGTTCGTTGAGTGACCCAACAA

AAAGAGGAAACTTTATTGTGCCGCCAA 

 

U6 promoter-2×BbsI enzyme restriction site-gRNA scaffold: 

TCTTCTCCGCTTGCCTCGAACACGTTTTCCGAAAGCTTTCCTGGATTGAATTGAAAGGAGAAGCTGAG

GATTACGATACGATCCCTGGAATGAGAGTGAATGGCAGAAATCTAACGAACCTCAGATTTGCTGACG

ATATTGTGCTTATCGCCAATCATCCGAATACTGCCAGCAAAATGCTCCAAGAACTCGTACAAAAATG

CTCTGAAGTAGGTCTCGAGATCAATACTGGGAAGACGAAAGTCTTGCGAAACCGATTCGCTGACCCC

AGTAAAGTCTACTTCGGTAGCCCTTCCCCCACCACCCAGCTCGACGACGTCGACGAGTACATCTACCT

CGGTCGTCAAATCAACGCCCAAAACAACTTGATGCCGGAAATCCACCGAAGACGTCGAGCAGCCTG

GGCTGCATTCAATGGAATCAAGAATGCCACCGACTCCATCACCGACAAGAAGATTCGTGCGAATCTG

TTCGACTCAATTGTCCTTCCAGCGCTCACCTACGTTTCAGAAGCCTGGACATTCACCAAAGCTCTATC

CGAACGAGTACGAATCACACATGCCTCCCCCACAAATTATTGATCTACATCCCCATTTGGTATAGTGT

CTTACAGGACTCTCAATATGTCAGCTGCATGATAAATGGTCCCTATATAATTGAATTGCAAATCTAAA

TGTTTGGGTCTTCGAGAAGACCTGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTT

ATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTT 

 

129-bp T7 RNA polymerase terminator: 

CTGCTAACAAAGCCCGAAAGGAAGCTGAGTTGGCTGCTGCCACCGCTGAGCAATAACTAGCATAACC

CCTTGGGGCCTCTAAACGGGTCTTGAGGGGTTTTTTGCTGAAAGGAGGAACTATATCCGGAT 

 

46-bp T7 RNA polymerase terminator: 

TTGCATAACCCCTTGGGGCCTCTAAACGGGTCTTGAGGGGTTTTTT 
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Supplementary information, Figure S1A. The ts-gRNA encoding plasmids, used 
for the CRISPR-Cas9 feeding system and, are transcribed normally in bacteria.  
(a) Schematic map of the ts-gRNA, with transcription initiated by T7 RNA 
polymerase and terminated by the 46-bp/129-bp T7 RNA polymerase terminator. PCR 
primer pairs, P1s/P1As and P2s/P2As, are used to monitor ts-gRNA transcription 
states. (b) Confirmation of transcription of the (dpy-5/bli-2)ts-gRNA-46 (lane 1 and 4) 
and (dpy-5 or bli-2)ts-gRNA-129 (lane 2 and 5) in the bacteria by RT-PCR using 
P1s/P1As and P2s/P2As primers. 16S RNA is an internal control. Vectors without any 
T7 RNA polymerase terminator (lane 3 and 6) and empty vector (lane 7) serve as 
positive and negative controls, respectively. 
 
Supplementary information, Figure S1B. Tracing the injected mCherry mRNA 
in a gonad arm of a hermaphrodite.  
(a) Schematic diagrams of DNA cassettes used for in vitro synthesis of optimized 
Cas9/mCherry mRNA and ts-gRNA. The Cas9 or mCherry coding region is flanked 
with two SV40 and one egl-13 nuclear localization signals (NLSs). Germ cell specific 
5’ and 3’ UTRs are attached to each end. Gene-specific target sequence is cloned into 
the gRNA vector, respectively. (b) DIC image of one arm of the injected 
hermaphrodite germline is shown. Dotted red line highlights the germ cells in the 
gonad. The inlet depicts the entire worm while boxed part indicates the enlarged 
portion. (c) The dark field of (b) shows where the mCherry fluorescence is. The 
boxed part in (c) is the corresponding fluorescent image of the boxed part in (b). The 
arrows represent the developing embryos in the reproductive duct, while the 

arrowheads represent the developing oocytes. Taiji (☯) indicates vulva. Asterisk 

marks the injection site. Scale bar, 100 µm. 
 
Supplementary information, Figure S1C. Heritable and targeted mutations 
obtained via Cas9 mRNA/gRNA RNA gonad injection.  
(a) GFP fluorescence of a transgenic worm, Ppud-2.2::GFP::pud-2.2, that carries a 
single-copy integrated GFP (left). The animal on the right carries a disrupted GFP, in 
which the residual signal is the gut auto-fluorescence. (b) Sequences of four indels 
obtained by direct gonad injecting Cas9 mRNA and gfpts-gRNA. The 20bp gfp target 
site is underlined, and the PAM is outlined in red. Mutations are shown relative to the 
wild type sequences. Deletions are denoted by dashes, and insertions are depicted in 
blue lowercases. The nature of the mutations is indicated as the number of base pairs 
inserted (+) or deleted (-). (c) Control worm (upper) and a dpy-5 mutant (bottom) 
obtained by direct gonad injection of Cas9 mRNA and dpy-5ts-gRNA. (d) A time 
course of the numbers of dpy-5 mutants obtained after Cas9 mRNA/dpy-5ts-gRNA 
injection. The left y axis values are percentages of identified mutants per period, and 
the red curve is plotted as the relative frequency of the entire time period. The x axis 
represents all tested time periods. The right y axis values are total progeny collected 
per period (blue histograms). (e) Sequences of 16 indels obtained by direct gonad 
injecting Cas9 mRNA and dpy-5ts-gRNA. The 20bp dpy-5 target sequence is 
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underlined and the PAM is outlined in red. Mutations are shown relative to the wild 
type sequences. Deletions are denoted by dashes, and insertions are depicted in blue 
lowercases. The nature of the mutations is indicated as the number of base pairs 
inserted (+) or deleted (-). In the case of mutant alleles caused by both deletions and 
insertions, the deleted and inserted numbers are explained in parentheses after the 
total changed number. Scale bars, 100 µm. 
 
Supplementary information, Figure S1D. Direct gonad injection of Cas9 and 
gRNA encoding plasmids.  
(a) Diagram of germline-specific Cas9 and gRNA expression vectors used to generate 
transgenic lines. Three artificial introns are engineered into Cas9 coding sequence and 
the resulted cassette or GFP coding sequence is under control of a germline specific 
pie-1 promoter and flanked with two SV40 and an egl-13 NLSs. The gRNA scaffold 
is cloned into a modified pMD18-T vector and its expression is under control of the 
U6 promoter and terminated by a stretch of 6 U residues. (b) Germline expression and 
nuclear localization of GFP. Scale bar is 100 µm.  
 
Supplementary information, Figure S1E. Sequences of nine indels of dpy-5 
mutants via direct gonad DNA injection. Mutations are obtained by injecting 
Ppie-1::cas9 and dpy-5ts-gRNA encoding plasmids. dpy-5 target sequence is 
underlined and the PAM is outlined in red. Mutations are shown relative to the wild 
type sequences. Deletions are denoted by dashes, and insertions are depicted in blue 
lowercases. The nature of the mutations is indicated as the number of base pairs 
inserted (+) or deleted (-).In the case of mutant alleles caused by both deletions and 
insertions, the deleted and inserted numbers are explained in parentheses after the 
total changed number. 
 
Supplementary information, Figure S1F. The dpy-5 and bli-2 coding sequences 
and target sites selected for genome editing. 
 
Supplementary information, Figure S1G. The tissue-specific GFP is mainly 
found in the nuclei of transgenic worm lines. 
(a) Diagram of tissue-specific Cas9 vector used to generate transgenic lines. Three 
artificial introns are engineered into Cas9 coding sequence and the resulted cassette or 
the enhanced-GFP coding sequence is under control of a tissue-specific promoter and 
flanked with SV40 and egl-13 NLSs. (b, d, f, h, j, l) DIC images of the 
Ptissue-specific::NLS2ⅩSV40-GFP-NLS egl-13 transgenic animals. (c, e, g, i, k, m) Dark 
field views of the worms (GFP fluorescence) corresponding to those in left panel. 
Tissue-specific promoters used in this study are dpy-30 promoter (c, for the 
ubiquitous expression), ges-1 promoter (e, for the intestinal expression), unc-119 
promoter (g, for the pan-neuronal expression), unc-54 promoter (i, for the muscle 
expression) and dpy-7 promoter (k, for hypodermal expression). GFP is observed in 
nuclei of hypodermal cells in Pdpy-5::NLS2ⅩSV40-GFP-NLSegl-13 transgenic animals 
(m). Scale bar, 100μm. 
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Supplementary information, Figure S1H. Tissue-specific genome editing is 
achieved by the CRISPR-Cas9 feeding system.  
(a) The dpy-5 specific sequence (underlined) used to construct dpy-5ts-gRNA is 
shown in the top panel. The PAM motif (in red) is immediately adjacent to the 
underlined portion, and the boxed region is a SacI restriction site. The bottom panel 
shows the penetrance of Dpy phenotype observed in the progeny from each 
tissue-specific Cas9 transgenic line fed on dpy-5ts-gRNA-46 expressing HT115 
bacteria. (b) Tissue-specific somatic dpy-5 mutations are checked by PCR and SacI 
restriction assays. Lanes 1 and 2: undigested and digested PCR products from N2 
animals, respectively. Lane 3-8: restriction patterns of PCR products from each 
tissue-specific Cas9 transgenic worms fed on dpy-5ts-gRNA-46 expressing HT115 
bacteria. (c) Sequences of seven indels obtained by the CRISPR-Cas9 feeding system. 
The underlined sequence is target specific (dpy-5). The short lines represent 
Cas9/gRNA-led deletions and blue lowercase letters are the insertions. Red capital 
letters represent the PAM motif. The nature of the mutations is indicated as the 
number of base pairs inserted (+) or deleted (-). If both deletion and insertion are 
observed, the fact is described in parentheses. 
 
Supplementary information, Figure S1I. Inducible knockout of dpy-5 is achieved 
through the CRISPR-Cas9 feeding system.  
(a) Transgenic worms, Phsp-12.6::Cas9, exert Dpy phenotype if heat shocked (bottom) 
or appear normal without any heat treatment (upper) after feeding on dpy-5ts-gRNA 
containing bacteria starting at the L1 stage. (b) The dpy-5 specific sequence 
(underlined) used to construct dpy-5ts-gRNA is shown in the top panel. The PAM 
motif (in red) is immediately adjacent to the underlined portion, and the boxed region 
is a SacI restriction site. The bottom panel shows the PCR and SacI restriction assay 
results. The left lane: digested PCR product of without heat treatment. The middle 
lane: a SacI-resistant PCR product appears after Phsp-16.2::Cas9 worm is heat shock. 
The right panel: molecular marker. Scale bar is100 µm. 
 
Supplementary information, Figure S1J. Sequences of Cas9 and gRNA encoding 
plasmid used in our study 
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