
Supplementary Fig. 1.  

DNA sequences of the Kdm4dl knockout allele. 

The gRNA target sequences and start codons are indicated in blue and green, respectively. 

 

Supplementary Fig. 2,  

DNA sequences of the Kdm4d knockout allele. 

The gRNA target sequences and start codons are indicated in blue and green, respectively. 

 



CAGTTTTTCCATCCTGTGTACCTTCCAATTAGAAGGCAAGGGGCAGAGCCAGCGGTGGTGGTACACGCCTTTAATCCCAGCACTT

GGGAGGCAGAGGCAGGCGGATTTCTGAGTTTGAGGCCAGCCTGCTCTACAAAGTGAGTTCCTGGACAGCCAGGGCTACACAGAGA

AACACTTTCTCAAAAACAAAACAAAACAAAACAAAACAAAACAAAACAAAACAAAACAAAACAAAAACAAAAGAAGGCAAGGGGT

CTGAGCCTCCCCAATTCCCATACAGTGACCAAGGGGGACCAAGCGTGTGTGGGAATCAAGTGAGTGCTCCAGGAGTGGTACAGGG

ACTGTGCTTCATAGAAGCTGTTTTTCAAGGTAAAAAGTTCTGAGCAAGAAGAGGATGCCCTGGGAAATCAAGCCAGCAAGGCTTC

TCTTTCCTTACATTTTCTTGTCTTTTCTTTTTATTATAGAGATTGGAAGGGTCTTGCTACATAGATAAGGGGCTGCTCATACCTG

TTAGTCTCCTGAGAGCCATATTTAATCTTTAAAATGTTATCTTGTCCACCAGGAAACCAAAACCATAGGAAAAGAAAAGAAGGAA

CGAAAGAAAGAACTTAAGGACAGATAAGAGACTGAAGAAAATCCAACAGGAAGGCAGGGGAAGCTTACACAGAGAGAGACTAAAA

GGTTCCTCTGAAAAGCCCAAAGCTCCAGACAGTCAGGACCCCAGGCTGAGCTCCTGAATTGCTGTGGCCATGACAGCCACTGAGC

AGGATGGGTCCCAGAACCCAGGCTGTACAATCATGACCTTCTGCCCAAACATGGAAGAGTTCTCAGACTTCAACAAATACATTGC

CTACATGGAGTCCCAAGGAGCACACCGAGCTGGACTGGCCAAGGTCATCCCACCCAAGGAGTGGAAAGGCAGGCTGTCCTATGAG

GATGTCATGGCTATGGCAATCCCCACTCCCCTGCAGCAAGTGGTCTCTGGGCAGGCAGGCGTGTTCACCCAATACCATAAGAAGA

AGAAAGGCATGACAGTGGGGGAGTATCGTGAGCTGGCCGACAGCAAAAAGTACCAGACCCCACCACACCTGGATTTTGAAGATTT

GGAGCGAAAATACTGGAAGAATCGCCTGTTTGGGTCACCGATTTATGGTGCTGACGTCAGCGGCTCCCTGTTTGGTGAGAACACT

CAACATTGGAACATGGGCCATCTGGGAAGCCTTTTGGATGTGTTGAAGCAGGATCACGACATAGTGATTGAGGGTGTCAACACGC

CCTACCTGTACTTTGGCATGTGGAAGACCACCTTTGCGTGGCACACGGAGGACATGGACCTGTACAGTATCAACTACCTACACTT

TGGGCAGCCCAAGACCTGGTATGCTGTGCCCCCTGAGCATGGCAGGCGCCTGGAGCGCCTGGCCAGGGAACTTTTCCCTGGCAGC

TCCCAGGGCTGCCAGGCCTTCCTGAGGCACAAGGTGGCGCTCATCTCACCCACTGTGCTTAAGGAGAATGGCATCCCCTTTGGTC

GCATCACCCAGGAGGCTGGGGAGTTCATGGTCACCTTTCCCTATGGCTACCACGCAGGCTTCAACCATGGCTTCAACTGCGCAGA

GGCCATCAATTTTGCCACCCCAAGGTGGATTGACTATGGCAAGGTGGCATCTCAGTGCAGCTGTGGGGAGGCCAGGGTGAGCTTC

TCCATGGACGCCTTTGAAGGCCTCCTGCAGCCTGAGAGCTATGAGCTGTGGAAACAGCAAGGGGATCCTGGAGCTATGGACCACC

TGGAGCTCACCTCCTGCCCTGGGAAGGAGCTGACCCCTGGGACCTACACACTGGATCAAGGGAAGCCCACTTCAACCCGGAGGCA

TTACCATTCGGGACCCCTCAGGAGTCGGGTGAGCAGAGGCCACAACAGCTGTCCTTACACAAAGGTGCCCTCAAAGTCCCTGTAC

CTTTTCCCATTCAGGCTTTTGGCTCCTCAATCTACTCCGCAAGGGACAGGATTCTCCAAGCAAGCTTCTGGAGCCTCTGGGATCC

CTGTCGATCCTGTTAATGTTATAGCTGTGAACTACCCACAGGCCTGTAGAATCTTGGATAGGAGCCCCAAGTCTCCCTGCCGCTC

ACGGTGGTGGACATGAACTAAGTACATGCAGGATCACCTCCCAAGTCTGAGGCCATTTGGTCACAAGTGGATATTCCTGATCACT

TGGACAAACAGGTGTCCAAGTTGTTGACAAATCAAACTCTCCTTTGGATGATGCATTTGAGTCTCCTTTTGGTTTGCCCAGGATC

TCCTTCAGAATTCATGCAGAAGGTGGATCTCCAAGGTCTTGTGCCATTGCATGAAGAGAAAGAGCTACCAGCTCTTTATCTTCTG

AGAGTATCCTGCCATTCACCAATCTCAGACTTAGCTACACTCAAAAGGAAATGCGTGTGCTGAGGCTACTCAATGCTTTCTCCTA

CTCTGCCCACTGAACCTCCATTGACTTGAACGTCCCACAGTGGCATGCCACAGTGAGAGAGCAGGTCAGGCTCTCAGCACCCCAG

TGTCTGGCCACATTCACCCTGAAATCATTGTCTTCAGAACATCAGAAAGGACCTGCAAGAGACCCAGAAGAGTTCACTAACTGTG

ACTTTTCCCTCATAGAAGCAGGGAGGGAGGTGAGACCTAGAGGCTGCAGGCTGCTCCCTTCTGTATTTTCCAGACATTTGGATGC

AATGCTGTTCTAATTATCTTAT

Kdm4dl locus (Wild-type)

Kdm4dl knockout allele

CAGTTTTTCCATCCTGTGTACCTTCCAATTAGAAGGCAAGGGGCAGAGCCAGCGGTGGTGGTACACGCCTTTAATCCCAGCACTT

GGGAGGCAGAGGCAGGCGGATTTCTGAGTTTGAGGCCAGCCTGCTCTACAAAGTGAGTTCCTGGACAGCCAGGGCTACACAGAGA

AACACTTTCTCAAAAACAAAACAAAACAAAACAAAACAAAACAAAACAAAACAAAACAAAACAAAAACAAAAGAAGGCAAGGGGT

CTGAGCCTCCCCAATTCCCATACAGTGACCAAGGGGGACCAAGCGTCAAGGGACAGGATTCTCCAAGCAAGCTTCTGGAGCCTCT

GGGATCCCTGTCGATCCTGTTAATGTTATAGCTGTGAACTACCCACAGGCCTGTAGAATCTTGGATAGGAGCCCCAAGTCTCCCT

GCCGCTCACGGTGGTGGACATGAACTAAGTACATGCAGGATCACCTCCCAAGTCTGAGGCCATTTGGTCACAAGTGGATATTCCT

GATCACTTGGACAAACAGGTGTCCAAGTTGTTGACAAATCAAACTCTCCTTTGGATGATGCATTTGAGTCTCCTTTTGGTTTGCC

CAGGATCTCCTTCAGAATTCATGCAGAAGGTGGATCTCCAAGGTCTTGTGCCATTGCATGAAGAGAAAGAGCTACCAGCTCTTTA

TCTTCTGAGAGTATCCTGCCATTCACCAATCTCAGACTTAGCTACACTCAAAAGGAAATGCGTGTGCTGAGGCTACTCAATGCTT

TCTCCTACTCTGCCCACTGAACCTCCATTGACTTGAACGTCCCACAGTGGCATGCCACAGTGAGAGAGCAGGTCAGGCTCTCAGC

ACCCCAGTGTCTGGCCACATTCACCCTGAAATCATTGTCTTCAGAACATCAGAAAGGACCTGCAAGAGACCCAGAAGAGTTCACT

AACTGTGACTTTTCCCTCATAGAAGCAGGGAGGGAGGTGAGACCTAGAGGCTGCAGGCTGCTCCCTTCTGTATTTTCCAGACATT

TGGATGCAATGCTGTTCTAATTATCTTAT
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CACCCAGTAGCCTACAAGAGGAAAGAACCAGGTTCCAACGGAACATATTAGACCAAGGCTCCCTGACTGAGCTGCTGCCCTGAGT

GCTGGCTCTGGGTTAGTCAGCAAGCCTAACAAAAGTTAGTCCCATCACATGCACAGAGGCTGTCAGGAGATTCGGCTCCATCACA

GCCACAGCAAGTCTTCTTTATTTATTTTTTAAATCCCCTTCCTCAATCCTGTGTGTATATTGGAGTTTGGTGTATACATTGAAGC

TATGAAGACGAAGTCCACATGTGCTCAGAATCCAAATTGCAGCATAATGATATTTCGTCCAACCAAAGAAGAGTTTAATGATTTT

GACAAATACATTGCTTACATGGAGTCCCAAGGGGCACACCGAGCTGGACTGGCCAAGGTCATCCCACCAAAAGAATGGAGGGCCA

GGCAGTCTTATGACAATATCAGCAACATCTTAATAGCAACTCCCCTGCAGCAAGTGGTCTCTGGGCAGGCAGGCGTGTTCACCCA

ATACCATAAGAAGAAGAAAGGCATGACAGTGGGGGAGTACCGTGAGCTGGCCAACAGCAAAAAGTACCAGACCCCGCCACACCTG

GATTTTGAAGATTTGGAGCGAAAATACTGGAAGAATCGCCTGTATGAGTCACCGATTTATGGTGCTGACGTCAGCGGCTCCCTGT

TTGATGGGAAGACTCAACAGTGGAATGTGGGTCACCTGGGAACAATTCAAGACCTATTGGAACAGGAATGTGGCATAGTGATTGA

GGGCGTCAACACGCCCTACCTGTACTTTGGCATGTGGAAGACCACCTTTGCGTGGCACACGGAGGACATGGACCTGTACAGTATC

AACTACCTACACTTTGGGCAGCCCAAGACCTGGTATGCTGTGCCCCCTGAGCATGGCAGGCGCCTGGAGCGCCTGGCCAGGGAAC

TCTTCCCTGGCAGCTCCCAGGGCTGCCAGGCCTTCCTGAGGCACAAGGTGGCGCTCATCTCGCCCACTGTGCTTAAGGAGAATGG

CATCCCCTTTGGTCGCATCACCCAGGAGGCTGGGGAGTTCATGGTCACCTTTCCCTATGGCTACCACGCGGGCTTCAACCATGGC

TTCAACTGCGCAGAGGCCATCAATTTTGCCACCCCAAGGTGGATTGACTATGGCAAGGTGGCATCTCAGTGCAGCTGTGGGGAGG

CCAGGGTGAGCTTCTCCATGGACGCCTTTGTGAGGATCTTGCAGCCTGAGCGATATGAACTGTGGAAACGTGGCCAAGATCAGGC

AGTTGTGGACCACACAGAGACTATGGTGTCTACCAGTCAGGAGCTCACCACCCGGCGGGTGACCAAAGCACCAAGAAAAACTTGG

GGCTTGAAGCGTCTCCGGCTTCGCCAGGTCTCACGATCTCTTCTGCCTATAGCCACGGTAAGTAA

CACCCAGTAGCCTACAAGAGGAAAGAACCAGGTTCCAACGGAACATATTAGACCAAGGCTCCCTGACTGAGCTGCTGCCCTGAGT

GCTGGCTCTGGGTTAGTCAGCAAGCCTAACAAAAGTTAGTCCCATCACATGCACAGAGGCTGTCAGGAGATTCGGCTCCATCACA

GCCACAGCAAGTCTTCTTTATTTATTTTTTAAATCCCCTTCCTCAATCCTGTGTGTGTGAGGATCTTGCAGCCTGAGCGATATGA

ACTGTGGAAACGTGGCCAAGATCAGGCAGTTGTGGACCACACAGAGACTATGGTGTCTACCAGTCAGGAGCTCACCACCCGGCGG

GTGACCAAAGCACCAAGAAAAACTTGGGGCTTGAAGCGTCTCCGGCTTCGCCAGGTCTCACGATCTCTTCTGCCTATAGCCACGG

TAAGTAA

Kdm4d locus (around Exon 2 of the wild-type allele)

Kdm4d knockout allele
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