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Supplementary Data 1. Sequences of the zebrafish hoxdaDel(3DOM) and hoxdaDel(5DOM)  and 

hoxdaDel(CsB) founders. 

 
>del3DOM_founder1 
CTCNTGACGACTACAAAGTTATTTAATCTACAAACCAAGTTGATTTTATATACTCCATTGGGGTTTTGTAGCGTATTATTGACGT
CTTGAATCCTTTTAGAGCGTGTGTGGTAATGTGTAGCCTCTTTACAGACTAATAAATGCTACAGGCCTCTCACATGATATGATTA
ATAACTGTAAAAGAAAACGTTGCGCCACCAGAAGTGTCTAAAAATGATAATCTAGTCTCCCTATTGGAGGCCATAATGTAATGT
GATGATGTATGGAGACCTGCTAACATTAACACAAGCCACACTACTCCTTTCACGTGCTACACTAAAAAGAGAGAAATTGGTGG
AAGGGCATTGCTCTTCAACTAAACATCACAAATGTGCCGTTTCAGCAGTGTTACAGCAANTNC 
 
>del3DOM_founder2 
CTCATGACGACTACNAAGTTATTTAATCTACAAACCAAGTTGATTTTATATACTCCATTGGGGTTTTGTAGCGTATTATTGACGT
CTTGAATCCTTTTAGAGCGAGTGTGGTAATGTGTAGCCTCTTTACAGACTAATAAATGCTACAGGCCTCTCACATGATATGATTA
ATAACTGTAAAAGAAAACGTTGCGCCACCAGAAGTGTCTAAAAATGATAATCTAGTCATTATGGCCATGGAGGCCATAATGTA
ATGTGATGATGTATGGAGACCTGCTAACATTAACACAAGCCACACTACTCCTTTCACGTGCTACACTAAAAAGAGAGAAATTGG
TGGAAGGGCATTGCTCTTCAACTAAACATCACAAATGTGCCGTTTCAGCAGTGTTACAGCAAANTNCCGGGAGA 
 
>del5DOM_founder1 
GGANTTCCNTGCATGCCNGAACATTTATGCTTCCTTTTCCCAAATGCCTGTAAAGCACAGACATTTTTCCTCCTTAATTACTTCCC
GAATTTACCCTACTTCTGTCCCAATTTTTTTAAACTTACTTCAAATATTTGAAGTGTGATTTTTGTGGCTGTCCTGAAGCGTTCAA
TCCATCTATAGCACAATCGCGTGTGCGTTTTATTTGAGTTTTGGGGATTTTCTGAGAGGATCCCATTGCGAGGTCATGTGTCTTC
CATTATCTGGGTGTTTTCTAATCAGCCTGCAGTGGCTGANATTAAACAGGGAAGAATTCTCCCATCAAACCGGACTGTCGTAAA
TCCAGCTCACCTTGGAGAGCAGAAGGGAAGTGCAGATCTGTAAACCCATCATCGCTCCGCTCCCCCACACACACTTATGCTCCA
CAANAGGAC 
 
>del5DOM_founder2 
GCATGCCAGAACATTTATGCTTCCTTTTCCCAAATGCCTGTAAAGCACAGACATTTTTCCTCCTTAATTACTTCCCGAATTTACCC
TACTTCTGTCCCAATTTTTTAAAACTTACTTCAAATATTTGAAGTGTGATTTTTGTGGCTGTCCTGAAGCGTTCAGTCCATCTATA
GCACAATCGCGTGTGCGTTTTATTTGAGTTTTGGGGATTTTCTGAGAGGATCCCATTGCGAAGGTCATGTGTCTTCCATTATCTG
GGTGTTTTCTAATCAGCCTGCAGTGGCTGANATTAAACAGGGAAGAATTCTCCCATCAAACCGGGCTGTCGTAAATCCAGCTC
ACCTTGGAGAGCAGAAGGGAAGTGCAGATCTGTAAACCCATCATCGCTCCAACTCCCCCACACACACTTATGCTCCACAANAG
GACC 
 
>delCsB_founder1 
CTAAATACTGTAGTCCTGAAGGAGGTAAACATTGGCTACTGTAACACTAATGGCACCGAATATCCGGGAGCCACTGGGAGGA
GTGCCGGGTCCCCGAGGAGCCTCTTTAAAGAGCTGATGGAGCGGCCCAGCTGTGGGAAACCTGCTCCTCCATGCACACCTCCT
CCACCCGGATCTGAAGGTG 
 
>CsB_Intact_g1 
CAATGGGCACAGGCTAAATACTGTAGTCCTGAAGGAGGTAAACATTGGCTACTGTAACACTAATGGCACCGAATATCCGCAGG
TACTGCTTTACAGCCGTATTCCCCGCGGCCCCGGCGTAATTAATAGCTTTACAGTCTTCAAGGCCATAATGC 
 
>CsB_Intact_g2 
TGTGTGAGCGTCTGGTTAATCTATTGTAACGCAGCAGCAGTGTGACCGTATTGACCAAATTGGACCATATGACAAGCGGTGTA
CATGTCAGAGGAGTGGGAGGAGTGCCGGGTCCCCGAGGAGCCTCTTTAAAGAGCTGATGGAGCGGCCCAGCTGTGGGAAAC
CTGCTCCTCCATGCACACCTCCTCCACCCGGATCTGAAGGTGCTTCTGATGGACGCCACTGTGGTGCGTTTAACCTAAAATATTG
AGCGGCTG 



Hintermann*, Bolt*, Hawkins* et al.  
 
Supplementary Data 2: Sequences of the zebrafish probes used for WISH. 
 
>hoxD4a_probe_danRer      
GAGTGTGTGCGCGATCTCGATGCGACGCCGTCTTGTTAGATACCTGTTAAAATGAAACTCCTTCTCTAGTTCGAGAACCTGCTGTC
TTGTGTAGGCTGTCCGAGAACGTTTGGGTTCAGGTCCTGTGTAATCCGGGTTCACCGTAGTAACGTGCACTTTCTTCATCCACGG
GTAAACTACAGCAGGCTGCTTCGTTGGTATCCCGTTCTGGGTCTTTGTGTTTTGTTGTTGTCCACCAGTCCTCGATCCGGAAATCT
GGACCGCGGGACACTGCTCTGTCTGTGCAGGGAAAGGGCTAGGGGTGCTGGCTTGATCCTGCACATGACCCCGCGGCTGCACC
GACGAGCCCTGGACAGTGCTACAACTGTAAGGCTGTTCAGAGTAGTTTGACCGTGAATAGATTCCGGGATGCTGGAAATCAGTG
TCCTGCGACGGACTGTAGTAGCCTGGGCTCTGTTCAGGTATATAGCTGTTCTGAGAATATTCCTCGCAAGGAGGAAATTTGGGATC
CACATACTTGGAGTTCACCATGTACGAACTCATGGCCATTAATTTCTGAAGGTAGGAAATACTAATTTTTCTCGAGTTGTCTTTTTTT
CCTCCCTCCATAAAGCCCTCC      
 
>hoxD10a_probe_danRer 
CAGAACATGATTCGGGAATCAGGCTGGAGTACGCGGGTATCTCAGACGAACTGACCTTTGCTCTCTTGTCGGAGTACATACAACA
GTTAGTCTCTTCTTTTATGCTTTGTGAAAATGTGCAGGTGGACATCTGGTTGAGCGGTTGCTCTAATCGGCAGGACCTGCTCGGAT
CTGCCCAGGTATCAGTTTGAGGTATGTACGAGTGGACGGTCATGTCCATGTTTTGGTGGTTTACTTCCCCCCGTTTGCCAAGAGCC
GGCAGGAGTCCACAGGTTTGCATTCCATAGGTTCCCATTTCTGCAGTGGCTGCTGGCATGTACATGTTACTGCTGGAATAAAAATC
TGTTCTGCACGCCCCAATCAAGGAATCTACCAAAAAAGTGTTTGCTGCAGGAGAGCTGTTGGGAAAGGACATTTTGGATTTTTTT
TTGTTTTCTTTTTTTGTTTTAAGAAGCAGAGAAGTGTCCTCTGTAAGCTGACATATCTAGCAAAACAATCCCTGTATAACCCAGCGA
GTCTCTCTGCAACCACATGACACTCTCACCAATGAAATTTGAAAATGGCCTTGAGACGCAGG 
 
>hoxD13a_probe_danRer      
TGCAGACGTCAGGTCTCTTCTTATCCTTGACCCGTCGGTTTTGAAACCATATAGTTACTTGTCTCTCAGACAGGTTGGTAGAAGAA
GCGATCCGCCGTCTGTTCTCCTTTGTAATGAACTTAGTGGTGTTGTATTCACGCTCGAGCTCTTTCAGCTGAAATTTTGTGTAAGGA
ACCCGCTTCTTTCTCCCGCGCTGACAGAATGAAGCCGCTGCTGCTTCCTCTGTTAATGATGGTTTCCAGATATGCGGGCTCCGCGT
CTGGTCTTGAAAGCAATAAAGTTGACTGCTGCAATTGTTTGACCAGTCCCAATGTTGGTGGCCTTCCATTGTCAAACAAGTCTCAT
GTCTAAGATCTCCCATCATTGCTCTCTGAACCACAGGTAGATCAATGAAGGCAGGGATTCTCGGATAGGAGCGCGCGCAGCCTTG
ATAAAAGGCGAACTCTTTAAGCCAGCTGGAGGCTTCACCGTGGTCCACGGGTTTATTGGCGAACTGTCCGTTTTGCTTCGCAACA
CCAGGCGGGAACACGGCGTTCTGTGGAACTTTGTAACTGTTTTCCAAATGGCATCCAAACGTGAAGGAGCCAGAGCCGATATTG
GATGGAAAAGAAAAGTAAGGACTGATAGACTCATTGCATACAGAAGTCGGTCGATCAACAGCGGAGAGCACCGGCGCTCCTGAT
GTACACCGGCTTGAGTGAGTCC      



Hintermann*, Bolt*, Hawkins* et al.  
 
Supplementary Data 3: Sequences of the mouse probes used for WISH. 
 
>Hoxd4_probe_mouse 
TAAGACTATTCACCATCTTAAGGTTTTTGGCACGCAGGTGTCGGTTATTTTCTGCAGTCCATTCCCCGAACAAATAAATATTTAA
GCAAATATAAACTAAACATAAAATAACCCGTTTCCTTCTTGGATTTATTTCTTTGGGCATGGGCCACTGGAAGCAAACAATTTCT
TTCTTTCTTTTTTTTTTTTTTTTAAATCACAGAAGAAATTCTATAGATAATCCAGAAAGTTCTGGGATTCTGGCTCAGCCTCTCCTG
CTTGCACTGAAAGCACCTAGCACTGGCTGGCCTTCTGCCTCAACTCCCCCACAGTTACTAAGCCACACAGCTCCCTGAAGGGGG
TGGTGTGGAGGAGACCATCCCGGTTCCCACTGGGGTAAAGCCTCCAACCTTCATTTGCAAATTCAATCCACCAGCAGAGATTTT
CAGGAGTTTAATGACTCGCCAAGGGTTTATGTTCTCAGTAGCTCCTGCCATATGATAATCTACTTAAAGAAGCCCGCCCACCCT
CCCACCCTTCCCCACTTTAGGGAGGGGGCTGCCCTCGGGCAGGAAGGTAACCTAGTCCGAGGGCGGCCTGCAGGTCCCAGGT
CCACCCCCACAGTACCTTAGAGCCCAGTGAGGTGACAGCAGGCCCCGCCTGCACCCGCAGCTTCGCCTCAACCTGGAGTGCAA
GAAGGGATAGGCCCAGGGTCCCCACTTCTATAAGGTCGTCAGGTCCGTATGGTGGTCCTTGGCCATTGGCTGCAAATGCTGGC
CCGGGGCAGCTGAAGAGGAGCAGGAAGATGAGGAAGAAGACCTGCCCTTGGTGTTGGGCAGTTTGTGGTCTTTTTTCCACTT
CATCCTCCGGTTCTGGAACCAGATCCCCGGGCGAGCTCGAATTC 
 
>Hoxd8_probe_mouse 
TGCAGGCATAATTTTTAAAAACATTATTAATAAACTTCTTTTAATTTACTCACCATAAAGATTTAAAATGTTCAAGTGCACTTGTT
TGATTAATAAAGCATTTTATATTCAATCATCTAGCGCTGATCATTAGGAAGTTTATGTTGTTGAGGCAAACCACCAGCTCAGAC
GTTAAAAATTACCATTATAAAAATATAGCCACAAGGTCCGTATCAAATTACCCTTCTATAGGACAGCTCAAGGACTGCTTCTAT
GCGATACTACAAACTATTCTCTTTAAAAACACAGAAATCCCTTTCAAAGCGCAGAAACCTCAAGAGCAGTGACATTAAGGTAGC
TTGAAACACAGGTAAAGTCCGTTTCCAAAACACAAGAGGGAGGACCGGTGGTGTCCACCAGTATATACTTATACTGATCATCA
GTCTTAATAGTCTGTGGTAGAAGTGTAAAGGTAGAGTTTAATTTGTGGGGCAGCCTTCAGCTCCGTCTTCTTCCAGCCCCGAGA
CTTCCTTTTTGGGGTCTCCATCCTTTGCCTCCGGCCGGGACGCAGGAAACTTGTCTTTGTTGTTCTCCTTTTTCCATTTCATTCTCC
TGTTCTGGAACCAGATTTTTACCTGTCTCTCCGTGAGGGCCAGAGTATGGGAGACCTCGATTCTCCTCTTCCTGGTCAGATAAG
GGTTAAAAAGGAATTC 
 
>Hoxd9_probe_mouse 
CTGAGTTGGATTTTAGTTGGGAGAGCAGGGTGGGGGTGTCCACACTCTGTCTTCCTTCAGATTCTCGGAATTAGATCGTTGGC
CCTGTTTGGGAGGCTGGATAGGGTGAGACTAAACTACAGCACTTTTCAGAAACATGAGGGACATTTACATAGAATAGGGCTCC
ATCAAGCCTGCGTGCACTCACAAAATATAGCATTTCCTAAGGAATCAGGGGAGCAGGGAAGGGAGGGAGTGGGACAGGACA
AGACTCCAAAGCCACTTGGTTTCTCCAATACATATGCGAGCAAATACAGTGTCCCCCAGATAACTCACAGAGACCAACCACACA
GTCACTTCTACCTAAAAAAAGAAGAAAGTCCGAGTCGCTGCAGAGTTTCTGAATCAAGCACCCACAAAGAAAACAAACAACAA
CAAAAAACAAAAAACAAAACAAACAAACAAACAAACAAAAAAACCCGCTGCCTTTTGAGTGCTGCAGGCCAGACCCGCACTG
GGTCAGTCTCCTTTAGGGCACTTCTCCTTGCTCATCTTTTTCATTTTCATCCTACGGTTCTGGAACCAGATTTTGACTTGTCTCTCT
GTAAGGTTCAGAATCCTGGCCACCTCGTAGCGCCGGTCCCGGGTGAGGTACATGTTGAAGAGGAATTCCTTCTCCAGCTCTAG
CGTCTGGTATTTGGTGTAGGGACAGCGCTTTTTCCGGGTGGAGCGAGCGTGGATC 
 
>Hoxd10_probe_mouse 
GGTTTTCTTAATCTTTTGAAATATATATAGATATAGGTTGTTTGTTTTTTTAAATACTGGATGTTTTCAAAATGCCATGAGTTCAT
GGGCTAACCACACACAGAGAACTTTTATGTTAGGAAAAACATGGAAAAGTCACATTGCTGGCGGGATAGATGGGTGGGATGC
GATGGATACGTTTAGATAGATGTTCTACAGTTCCAATAAGTTAAGACCCAAATGAAAATGCGCAGTAATAGTTACCCTGCATTA
CGATGAAAAAAAATAAATTACACGTGCTAAGTTTTTTTAATATATATATATATGTATACTCATAGGGATTACAGATCACTTGCAG
CACGAACAGAATGACCCCAAAGTCACATTCTAGCAGGAAAACAGAACAGAACAGAACAAAACAAAACAAAAAAACCAAAGAG
CAATGAAGGGTTTGTTTCCGCCTTGCCAGTCCTCCAGCACTCAGGCCTGGAACTCGGTGCCCCCTCTCGGATCCTGGCCTCACA
TGGGCCTCAGACCTAAGAAAAGGTGAGGTTGGCGGTCAGTTCTCGGATTCGATTCTCTCGGCTCATCTTCTTGAGTTTCATTCG
GCGGTTTTGAAACCAAATCTTGACCTGCCTGTCGGTGAGGTTAACGCTCTTACTGATCTCTAGGCGGCGCTCGCGGGTGAGGT
ACATATTGAACAAGAACTCTTTTTCCAATTCCAGCGTTTGGTGCTTGGTGTAAGGGCACCTCTTCTTTCTGCCACTCTTTGCAGT
GAGCCAATTGCTGGTTGGAGTATCAGACTTGATTTCCTCTTTGCTTTCCTTCTCCTGCACTTCGGGACTGGACACGGAAACCTCA
GCCAGGCAGCTCCTGTCTTCTGGAAGGCCGCCTTTGGCCTCGGGGCTCTCCACTTGGGAGACTTTAGTGGGCTCCTGGCCGCT



CGCGCTTTCGTTCATCTTCTTTTCCATCTGCAGCTGGGCAGCCGAGAGCTGCGGCTTGGCCGCGCCACGAGGGTTGAGCTGGA
GCATGACAGTGGAGCTGCCTTCGGGGCTGTTATTGCACTCTTGGGTTTCCCGGTGGCGTAGGTCTGACTCAGTCTAAA 
 
>Hoxd11_probe_mouse 
TTTTGCTAGAAAACATTTATTCACACACAAAAAGACAGTGACTCATGCCCAAAGGTACATTTCCCAGAGTTTAAATAATCTGTGT
TCACTGAAGGGAAAGAAAGGGATTTCTTAAACTCAAAACAAAACACTGGCTCCTTCTAGCCCCATGGCCTAACTTCCTACAGAT
CTCGCCGCGTTGAGGACTCAGAGAGGGAGGAGAGGAACAACAGCGCATTGGCGGTAAAATTGGAAAGGGATGTTTACATTT
ACCATGTTCCCCTTATTAGGATCCGCACAGCCAAGTTCCGGGCCTCTTCCTCAGGCTGTAGTGGTCGCTGGGAGGTCCCGAGTT
GAAGGCGAGAAGAAATCGTGAAGTTCCACAGAGAAGAGGCGTCATTGAACCCAAGGACATTGGGCCTGCTGAGAGCAGGCT
GGTGGGGAGGAGGGTGGGTGAGTGGGGCTCTGGGGAGGGGGTACATCCTGGAGTTCTCAAAATAAGGGGTTTCCAGTGAA
ATATTGCAGACGGTCCCTGTTCAGTTTCTTTTCTTTCATCCTGCGATTCTGGAACCAGATTTTGACTTGCCGGTCAGTGAGGTTG
AGCATCCGAGAGAGTTGGAGTCTTTTCTCTTTGTTTATGTATACATTAAAGAAAAACTCGCGTTCCAGTTCGCGGATCTGGTAC
TTGGTGTAGGGACAGCGCTTTTTCCGGGACCTCTGGGGGGCCACTGTGCCGCCGCTCTTTTCGGCCCCCGCCTCCCCCGGGGG
GCCCTCGCCTTCACCGCCACCGCCTTCC 
 
>Hoxd12_probe_mouse 
TGGACAGATTCTATAACAGGCGTAGAGCAACTTCATTCACAATTCAGAAAACCTAGGTTTCTCAAGGTAAACCTGGCAGGGCT
TGGGGCCTTAAAAGCTTTACAAGAGCTGACCACCAGTCTCTGAGAAGAGACACCCTAGCTAAGTTCTGATGGAGTTGGTGGGT
GGTGGAGAGGATGGGGAAGAAGTGCTGGTTTTCTGTCCTTCAAGAGCAGCAACTACAGTCTGAGAATCTGAGAGGTTTCTTCT
CCCACCCTTCAGACTCCTCAAGGAGGCATTTTTTTTGGGGGGGGGGTCTCTTCCTGTGGTGATACATTAAGGAAATTCAAGAAA
GACAGACATATGGATAACTTCATTCATTCAAGAGGAGAGTCGTGGTTACAGAGTGCAGATCCTCCTCCGCCTCGCTTACTCTTC
TTTCTTCCCTGTGCAGCCAAGCCTCAAAACAGGCCAGCAGCTCCCCTCACCCATAGCTCAGTTCTGGGGATCTAGTTACAGAGT
GCTTGGCCTTGGCTCAGGGATAGGTGAGGCTGGAGCAGGGGAATTATGACAGTCTAGAGACCATACTTTGTTTTGGAGTCCCA
GTTTCTCTCCCTGTCTCTGAGAAGGAGATCTTCCAGCCTGTTTTACTCAGCAGGAGAACCTTTGAAGCGCTGAGGTTCCAGGGT
ATCCTTTCCTCCCCCCCCCCCCACAAGTCTGAAGGTCTAGGGTAGCTTTTGTCCTCCCAAATCATTCAGGGCAGATGGGGGTTG
TGGAATCAGGCCCTTTCCTTCCTGCAGAGTGGAGAGCCCAGCTTTGTCACAAAGGGCTTCTGCTGCGAAGGGGCTAGAGTTAT
CCCCAGCCCCTTGCACTGCAGCGGGGTCTCAGGGCCTTTCTACCTGCACTTATACCCGGAGCTCTAGCTAGGCTCCTGTTTCAT
GCAGAAAGAGCTGGATAGAGAAAGAAAAAGAAAAAGAACACGTTGAAAACCGGAAAAAACAAACCCTCATACAGTGTTTCA
ATAGTGAGCCCCGGATGTAAACATCATAGACAAGGACAGGTGACCCCCAGACACCATGCTGAATGTTTAAAGCCAGTGTTAGA
TTGCAATTCCCAAACACCTCTCAGGAGGGTCCCAAAGAGAGCTGAAAGCGAAGGGGGCTCCACTGGCCTCATC 
 
>Hoxd13_probe_mouse 
TCTAGAGGCAGCACAAGCTTGAAAAACACAAATGGATGAAGACTCAGTGGAGACAAGAGAGTTCTTTTTATTTATATCTCCCT
AGGAGTAAAATGTGATTTTTAAATGCTCGAAGCACTGCTCACACACACTGTATCTACAAAAATAATCTTTCAGTCCCATAAATAC
GCAACATTTTTGAAAGTAGTTCATCACTTTCAGAAGTTTCTTTTTCCCTCTTGGTCCTTAGAGCTCCATATTTAAAAAATGTGTTA
GATATTTTAAAGCTCTGAGAGGCCCATGCATTCAGACAATTAACTTCTTCACTGAGCTCTGGACAGAAGTTCCCACCCATGGCC
ACATTGGCTGAGTCTCTTTCCAAGGATTGAGGAGATGGCCTTAGCTCCATTCCCACAGACCCAAGGAACGGGATGAATTTATA
CTATCTCCAGTCACTCTGCCAAGTGTAAGTATTTTAATAGCTGCATGTAGAGTTGGAGAAATAAAGGCATCCACTAGGAATGCT
GTTTTCAGGTTCAAAAATCACAGCTACAAGACATGTTAAAACCACACAAAACAGCAAAGGAGACTGCCAAAGATAAGGGTGAT
TGTCTTAATTTCAATATTAATAAGGTAGCTGCTTTTAAAGTCATCACGTGCCTTCAACCTCCAAGTTTCAGACTCTCCCAGCGGTC
CTAAATCACCTAATGCCTAAGAGCTGTTTCCACTTGCCTTGGGGAAACTTCTGAGAGCTAATGATTCAATTACACAATCACAGG
GTATGAAAGGCTAAAAAAAACGATTCTGGCCTAATGGATTATAAGCATAATCAGTGCTGGAAACACATATAAAATCCTGTTAA
AAAAATAAACCCCTAAATACAAGGGCACTTCTGAAATTCATTTGGGGGGATTATTGAAAAAAATACTTCAAGTTTTTTTTTCCTC
ATACTGGCCTGGAGG 


