
Supplementary Figure S1. Nucleotide sequences from three exons of mouse Redrum
are aligned with those of presumptive orthologues of other rodent species. Note that 
highest level of homology is seen in the 3rd exon.



1 Exon 

Percent Identical: Naked_mole Rat 31%, Squirrel 39%  

 

Mouse  AGACTGCTTTCTCAAGTGGCTTAGTGTCTCCACTCAGGGGTGGTGGAGCTCTTCTTCTCA 

Rat  ------------------------------------------------------------ 

Kangaroo_Rat ------------------------------------------------------------ 

Naked-mole ------------------------------------------------------------ 

Guinea-pig ------------------------------------------------------------ 

Squirrel -------------------------------------------------TCTATTTTATT 

Rabbit  ------------------------------------------------------------ 

                                                                             

 

Mouse  CTGCTTCTTCTCATTTTTTTCATGCTCTGGCCTAATGTCTTGGTGGTATTAGCCTAGCAC 

Rat  ------------------------------------------------------------ 

Kangaroo_Rat ------------------------------------------------------------ 

Naked-mole ------------------------------------------------------------ 

Guinea-pig ------------------------------------------------------------ 

Squirrel CTGCTTTCTTCCAT---------------------------------------------- 

Rabbit  ------------------------------------------------------------ 

                                                                             

 

Mouse  AACTTCAGTTGCACTGCAGGTTCTTCATAAAATTGAAACACTGTTTC-CAGATTTGGATT 

Rat  ------------------------------------------------------------ 

Kangaroo_Rat ------------------------------------------------------------ 

Naked-mole --------------------------ATATGGTTGAAAAATTGTTTCATAGGTTTTCATT 

Guinea-pig ------------------------------------------------------------ 

Squirrel -------------------------------------------TTCCCCCATCCATCCCC 

Rabbit  ------------------------------------------------------------ 

                                                                             

 

Mouse  TTCTTCTGCTCTGCCATGGGTTGTTCACATTCTCTCAAGGTTGTTACTACTGTTTTACCT 

Rat  ------------------------------------------------------------ 

Kangaroo_Rat ------------------------------------------------------------ 

Naked-mole CATTTGTATTTC-----------------TTCTCTTAAGTACATTTTGAAGTTTTGGTCT 

Guinea-pig ------------------------------------------------------------ 

Squirrel TCCCTGTATTTC-----------------TTCTTTAAAGAACACTTTGAATTCTTTGACC 

Rabbit  ------------------------------------------------------------ 

                                                                             

 

Mouse  TTTTCTACTTGATAATTTTGG----------------AAACCG 

Rat  ------------------------------------------- 

Kangaroo_Rat ------------------------------------------- 

Naked-mole TTTTTTCTTTGTCCTTTTTCT----------------AACTA- 

Guinea-pig ------------------------------------------- 

Squirrel ATATTTTTCTTTCTTCTTTTTTTTTTGTCTCTAAGTGATACTT 

Rabbit  ------------------------------------------- 

 

 

 

 

 



2 Exon 

Percent identical: Rat 87%, Kangaroo_Rat 57%, Naked_mole Rat 59%, Guinea-

pig 55%, Squirrel 58%, Rabbit 28% 

 

Mouse  GCTTGATGGAGGCCCTACAGTGACTATTCATTGGCTGAGCCTTTGGATTATCTTGGGAGG 

Rat  GCTTGA-GGGAGACCTATAGTGACTATTCATTGGCTGAGGCTTTGTATTATCTGGGGAGG 

Kangaroo_Rat TCGTGA-CTGAGGCTTACAAGCGGAGTCCATCAGCCGAGGCTTAG---CTCTCTGTCTGG 

Naked_mole TTATGA-TTGAGACTTACAAACTGGGCCTGTTAGCCCAATCTCAGAATGTCTGTAACAGG 

Guinea-pig TCATGA-----------GACATGAGAGCCATTAGCCCACTCACAGAACGTCTGTGGAAGG 

Squirrel TCATGA-CTGAAACTTACAAACTGAGACCATTTGCC-AATCTCAGAATATCTACAGAAGA 

Rabbit  ------------------------------------------------------------ 

                                                                             

Mouse  ACCCTGAAAGAATGACCTGGCCGGAAGATTGTCCCATCCTGCATGAG 

Rat  ACCCTGAAAAAATGACCTTGCCAGAAGCTTGTACCATCTTTCATGAG 

Kangaroo_Rat CCTCCAGGAGGGATGTCTTGTCAGAAGCTTGGGCTGTTCTGCACGGG 

Naked_mole AGCCTCAGAGGATGACCTCCTTGGAAGTGGGAGTCATTCTGCATGAG 

Guinea-pig AACCTCAGAGGAGGACCTCTTAGGAAGTATGGGTCATTCTGCACGAG 

Squirrel ATCCTAAGAGGATGACCTCACTAGAAGCTTGGTGC-TTCTACATGAA 

Rabbit  ------AGGGGATGGGCCGGCCGGAAGCGGGGCTCATTCTGCCCAAG 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3 Exon 

Percent identical: Rat 87%, Kangaroo_Rat 67%, Naked_mole Rat 73%, Guinea-

pig 72%, Squirrel 76%, Rabbit 58% 

 

Mouse  GAGGGAAGAATGAGCCTCACTCTACACCCAGAATGCCAACTACATTTTCATCCAGTCCTC 

Rat  AAGGGAAGAATGAGCTTCATTCTCTAACCAGAATGCCAGCCACATTTCCATTCAGTCCTG 

Kangaroo_Rat AGGAAAAGAGTGCATCTGACTCTGCATCTGGGACATTGCCAATGCTTTTGCCTAACCCCA 

Naked_mole AGGACAACACTGCACCTAACTACACACCCAGCATGTGGGCAATGTTTTTATCCAATCCTA 

Guinea-pig AGGAGGAGACAGCACCTAACCATATACCCAGCATGTGAGCAACGATTCTATCCAGTCCTA 

Squirrel AGGAGAAGAATGAATCTAACTATACACCCAGGATGTGAGCAATGTTTTTATCCAATGCCA 

Rabbit  AGGAGGAGGATGGATTTGAGTAGACACTCAG----------------------------- 

                 

Mouse  AAAAAATATCATGCGCACCCAGATTCTCCTGGTCAGACCAACACTGTGGAAACCCACTGG 

Rat  AAAGGATATCATGTGTACCCAGATTCTC---------------CTGTAGGAACCCAGTCG 

Kangaroo_Rat GTCCAAGCTCAGGCTGACCAAGGTTCTCTTGATCAGA-TACTCCTGTGGAAACCAAATTT 

Naked_mole GAGTAAACTCATGTTTACCCAGATTGTCTTGGTCATA-TGCGGCTGTAGAAACCAGTTTA 

Guinea-pig GAATAAACTCATGTTCACCCAGATTGTCTTGGTCATA-CGAGGCTTTGGGAATCCAATCA 

Squirrel GAATAAACTCATGTGTACGCAGATTCTCCTGGTTGGA-GGTGGCTATG------------ 

Rabbit  ------------------------------------------------------------ 

                                                                             

Mouse  ATGCATTCAGAGGGATCACTGATAATGAAGAATGAGATGCCGTCATCCATCTGTAGGAAG 

Rat  ATGTCTTCAGAAGTATCCCTGATAATGAAGAATGAAATGCAGTCA----TCCACAGCAAG 

Kangaroo_Rat GGTCATTTAGGGGCACTACTAGTAATACAAAATGTGAAGCCGTCACCAGTCCACAGGAAA 

Naked_mole ATACATTCTGAGTTAGCATTAATAATGAAATATGACATACATTCATAAGTCCACAGGAAG 

Guinea-pig ATATATTCTGAGGTATCATTAATAATGAAATATGAAATACATTCACAAGTCCACAGGAAG 

Squirrel ATGTTTTCTGAGGGAGCACTAATAATGAAGTATGAAACACCTCCATGAGTCCACAGGATG 

Rabbit  ------------------------------------------------------------ 

                                                                             

 

Mouse  ATGCTGCGTGTGCCATAGAACCCAAAAGTCATCTATTGCAAGAGA-GAATCGATTCTCCC 

Rat  ATGCCTTTTGAGTCATACAACCCAAAAGTAATCTATTGCA--AGA-GATTCAACCCTCCC 

Kangaroo_Rat ATATTATCTATCTAATGCAATC-----------TGCCTCA--AAGAATACAAAGTCTTAC 

Naked_mole ATATTTTCTATCACATTCTACCAACAAGTATTTTTTCCCA--GAG-ATACCAAGTCTTCC 

Guinea-pig ATATTTTCTGTCATAGGCCACCAACAAGCATTTTTTTCCA--AAA-ATACCAAGTGTTCC 

Squirrel ATACTTTCTATCACATACACCTACAAGGTTTTATTTTTCA--AAGAATACGAAGTTTTAC 

Rabbit  ------------------------------------------------------------ 

                                                                             

 

Mouse  AAGTAAACGGGGCCCTATTAGTTTAAAAACTAATGCAGCACAGAGAGAAATCAGGTTCCT 

Rat  CGCTAAGCAGGGCCCTGTTCGTTTAAAAACTGACACAATACA-GAGACAATCAGGTTCCT 

Kangaroo_Rat AAAGGAA--GGGTGCCATATA---CAAAACAAGTGCTACGTA-GGATGAGTCCAATCCCC 

Naked_mole AAAGGAATAGAGTGTTATTA----AAAAAATATTTATACTCGTAAAGAAATTGGGTCCCT 

Guinea-pig AAAGGAATGGGGTGTTATTAC---AAAAAATATTAATACTTGTAAAGAAATTGGGTCCCT 

Squirrel AAACCCAAAGGATGTTATCAT--AAAAAAATACTGATACATGTGGAGGAGTCAGGTTCCT 

Rabbit  ------------------------------------------------------------ 

                                                                             

 

Mouse  CAGACAATGTTGATTCTGTTTCCTTTTGAACCATTAACAGCCTCACTTAAAGCCATGTAT 

Rat  CAGACAACACTGATTCCATTTCCTTTTGAACCATTACCAGCTTCACTTAAAGCCATGTAT 

Kangaroo_Rat ACAAAAAGGCTGATTCTG-TTGCTTTAAAAATATTAATTGCCTGA-TGATCGTCATATCT 



Naked_mole GTGACAATGTTGA--CCGCTGCTTTCTAAAATATTAATTACCTTATTTATAGCTATATAT 

Guinea-pig ATGACAATGCTGACTCTG-CTGCTTCTAAAATATCTGTGACCATATGTATATATAT---- 

Squirrel GCAACAAGACTGAATCTGCTGCTTTTTAAAATACTAATTATCTCACTTATAGCCATATAT 

Rabbit  ------------------------------------------------------------ 

                                                                             

 

Mouse  TGAAAGCTGCGACTTAACGTTAACCACAGTTTCTAATGCATTAAACAAATGGCAAGGATG 

Rat  TGAAAGCTGTTGACTATCTTTAACCA--GTTTCTAATAAACTAAACAAATGTCGGGGATG 

Kangaroo_Rat AAAAAGGT-CTATTTTTGTCTAACCATTGTTTGAAAAGGAGAGAGGAAATAACAGACATG 

Naked_mole TAAAATCTGTTCTTTTTGTCTAAACATTGTTTTTAAAGAACTTGGCAAACAACACAGGTG 

Guinea-pig ---GATCTGTTCTTTTTGTCTAAA---TGTTTTTAAAGAACTTGTCAAACAACACAAGTG 

Squirrel AAAAAGCTGTTTCTTTTGTTTAAGCATTGTTTTTAGAGAAGTTAGCAAATAATGCA---- 

Rabbit  -------------------------------------------GACGCGAGCCATAGCTG 

 

Mouse  ACTGTAGGTCATAGCCCCCTCCCTTCACACATTATACGCAAATGCTTATCTACTGGGTAT 

Rat  GCTGTAGGTCACAGCC----CCATTCACATGTTATGCACGAATGCTTCTGTACTTGATAT 

Kangaroo_Rat GTTCTAAGTCACAGCC----CTCTCTGAACATTCTGCTTCAGTGCTTCTGTATTTGGTAT 

Naked_mole ATTCTAAGTTGTTGCC----ATATTTGCACACTTTACATTGGTGCTTCTGTATTTGATAC 

Guinea-pig ACCCTGAGGTGACTCC----ATATCTGCACAGTTTCCATTGGTGCTTCTGTACTTGATAC 

Squirrel -------------GCT----CCATTTGCACAGTCTACATTGGTGTTTCTATACTTGGTAC 

Rabbit  GTTCTATGACACAGCC----CCATCTGCTCATCCTGCACGGGTGCTTCCATGTTTGATAC 

                               

 

Mouse  TTAAAGGAGAAAAGTTACATCTAAACTCACTCCATAATGTATGCTTTCAGCGTGGGATGC 

Rat  TTAAAGAAGAAAGGTTACATCTAAACTCCTCCCGTAATGTATGCTTTCAGAGTAGGATGC 

Kangaroo_Rat TTAAAGAAGAAAAGCTATTTCTAGAATACTTCTGGCTTGTATGTTCT-----AGAGTTAC 

Naked_mole TTAAAGATGAAAACTGACTTCTACATTTTCTTTCTAATGTAAGTATCCAGAGTGGGACCC 

Guinea-pig TTACAGATGGAA----ATGTCCACATTTTTTCTGTAATGTAAGTATCTAGAGTGGAACCC 

Squirrel TTAAAGAAGGAA----ACTTCTAAAATTTTTCTGTAATGTATGCTTCCAGAGTGGGATTC 

Rabbit  TTAAAGAAGGAGACTTGCATGTGAAATTTTCCTGGGATGTGCGCTTCCCGAGTGGGGCAC 

                 

Mouse  TAAGCAAGTTCTGATTTTGCGAGCTCAGAGTCACGCTAAATGCCGGGAATACAGGTTTCT 

Rat  TAATCAGGTTCTGATTTTGGGAAC------TCATGCTGAATAACAGGAGTACAGGTT--- 

Kangaroo_Rat TATTCATACTGAAATCAAGTCATCTGAGACTCAAGTTGAGTCTCACAAGCAC-------- 

Naked_mole TTATCAAATTCAAATGG----ATCTCAGAGTCCAGCTGAATCTCAGAAATCCAATGATCT 

Guinea-pig TAATCACATCCACATGG----AACTCAGAGCCATGCAGAATGTTGGAAGGACAGAGACCT 

Squirrel TAATCAAATTCAAATCAAGTCAACTCAGAGTCAAACTGAATCTCAGA----------TCT 

Rabbit  TACTCACAT---------------TCAGGGCCAAGCTCAATCTCAGAAGCACAA---CCT 

 

Mouse  TCTCAGAAAGGGCGGGCGGCTTTGGCTAATGTCCTGGGGGATGTCTTCAAAATGCAAAGT 

Rat  ----AGAAAGGGCTGGTGGCTTTGGCTAATGTCCTGGTGGATGTCATCTAAATACAATGT 

Kangaroo_Rat ----AGACAAGGCTGGTGGCCTT------------------------------------- 

Naked_mole TTCCAGAAAGGGCTGGAGGCT---GCAGCTGTACTTGGGGCTGCCTTTCAAACATTGCAT 

Guinea-pig TTCCAGAAGGGCCAGA-GGTTGTAACAGCCGTGCTGGGCGCTGCCATCCAGACAAGGAAT 

Squirrel TTCCAGAAAGGGCTGGTGGCTTTGGCAGCTGTACTGGGGTGCATCAGCCAAACATGAAAT 

Rabbit  TTCAAGCAATGGCTGCTGGCACTGGGGAATGTCCTCGGG--------------------- 

 

Mouse  GTGTGTCTGACCATGGCCATGGCAGTCTCAAGTTCCTTTGCCAAGGACTTTGGGGAAATT 

Rat  GTGTGTCTGA------TCATGGCACACTCAAATTCCTTTGCAAAGGACCTTGGGGAAATT 

Kangaroo_Rat ------------------------------------------------------------ 

Naked_mole GTGTGTCTGG------TCTTGGCAGTCTCAAAGTTCTTAGCAAAGGATTTTGGGGACATC 

Guinea-pig GCGTGTCTGG------TCCTGGCAGTCTCAGAGCTCCTTCCAAATGACTTGGGGAAAATC 



Squirrel GTCTGTCTGG------CTCTAGCAGTCCCAAACCCCATTACAAAGGGCTCTGGGGAAATC 

Rabbit  ------------------------------------------------------------ 

                                                                             

 

Mouse  CTTCCTCAGGAAACTCACATAGCGGGAAGAGCAAGAGAGTCACAAATAGTGCTTAAACCT 

Rat  CTTCCTCAGGAAAGTCACAGGGAAGGAAGAACAAGAGAGTCACAAATAGCGCTTAAACCT 

Kangaroo_Rat ------------------------------TCAATACAACCACAAATAACCTGGAAATCT 

Naked_mole CCTCCCCAGAGATTTCA---AGAAGCAAGACGGAAAGAGTCAGTAATAAGATACAAATTT 

Guinea-pig CTTCCCCAGCAGTTTCA----AGGAGGAAACTGAAAGAGTCAAGCATAAGAAATAAATTT 

Squirrel CCTCCCCAGGTATGTCACAGAGAAGGAAGAATAAGAGAGTCACATAGAACATTTAAATTT 

Rabbit  ----------------------------GAACTACAGAGTCACAAATAAAAATTAAATTC 

 

Mouse  GGGGTCTATACCTTTTAACTCTTCAAACAGACAACAGCAGTAAAAAGAGCTCTGCTGCCA 

Rat  GGGGTCTATACCTTTTAAGTTTTCAAAAAGACAACAGCAGTAAGAAGAGCGTTGTTCCCA 

Kangaroo_Rat AAGACTGACAC----TACACTTTTAAGGACACAGCAATGGCCATAAGATCCTTGTTCCTA 

Naked_mole AAGATT---------TGAGTTTTCAAGAAGACAGAAACTGCCAAAAGAGCTTTGTTCCTA 

Guinea-pig AAAATTTAC------TTAGTTTTCAAGAAGACTGAAATAGCCCAAAGAGCTTTGTTCCTA 

Squirrel AAGGTTTACACTTTTTAAGTTTTCAAGAAGACAGCAACAACCAAAAGAGCTTTATTCTGA 

Rabbit  AAGACTTACACTTTTTTAGATTTCCAGAAGACAGCAGCAGCCAAAAG-GCTTTGTTCCTG 

                 

Mouse  GTCTTCAGAGTCTTAACTGAGTTGGAGGCGAACTATTGTGAAGTATAATGTAGTTAGTGA 

Rat  GTCTTCTAACTCTTCACCGATTCGGAAGCAAACTACTGTGAAGTATAAAGCAGTTAGTGA 

Kangaroo_Rat GTCA---AAATCATGACTGGTCATGAAGCAAATTGTTATAAACCATAAACTAGTTATTGG 

Naked_mole GTCT---AAATTTTGATTGATTAGGAAGCAAACTATTGTAAATCACAAATCAATTAATA- 

Guinea-pig CTCT---AAATTTAGACTGATTAAGAAGCAAACCTTTATAAATCATAAGTGAATTAACA- 

Squirrel GTCC---AAATTTTGATTGA-TAGATAGCCAACCATTGTAAACCACAAACCAATTATTAA 

Rabbit  GTCT---ACATTTTGACTGCTTAGGACACAAAAGACTGCAAACCATAATGTGATCATTAA 

 

Mouse  CTCTGAAGTTAGTCCACAGAAAGCCATTCTTTTTAAATGGACCTACACAACAATTGCCCC 

Rat  CTCTGAAGTCACTCTACAGGAAGCCA---TTTTTAAATGGACCCACACGA---TTGGCGC 

Kangaroo_Rat CCCTG-------------------------------ATGGACTCCCATAATCATTTTCTT 

Naked_mole ---TGAAGTTAATATATTG-----TATTTTATATAAATTGACCTACATAATCATTTCCAT 

Guinea-pig ---GGAAGTTAACATAGAG-----TATTTTATATAAACTGACCTACATAATCATTTCCAT 

Squirrel CTTTGAAGTTAATATACAG-----TTCTTTATATTAATTGACCTACACAACTGTTTACAT 

Rabbit  GGTCGACGGCACCATCCAG-----TACTTTCTGTCACGAGACCTACAGCATC-TCAGCAT 

 

Mouse  GCACACAAACTGCACATGCAATATTCAAAGCCACTGCTAGGTGCGTTGCTGAGTGCAGAG 

Rat  GCACACAAACTGAACATGCACTATTCAATGCCACTGCTAGGTGCGTCGCTCAGTGCAG-- 

Kangaroo_Rat GTGC-CTGAGTGTGTGTGTGACTCTCTGACAAACCTCTAGTGGTGTGACACTGTGTGGAT 

Naked_mole TTTCACAAAATATGTGTGCAACATTCAGAGATACCGCTAGGTGTGTGGCTGTGTACAGAT 

Guinea-pig GTGCACAAAATACGTGTGTAGCATTCAGAGATACTGGTAGGCGTG--------------- 

Squirrel GTGCACAAAATGCATGTGC-TCATTCAGAGCTACTGTTAGGTATGTGGTAGTGTACAGA- 

Rabbit  GTGCACAAAATACACATGCAGTGCTCAGAGATACAGCGAGCTGGGTGGCTGTGCACAG-- 

 

Mouse  AGCTGTGCTCCCAGAACCATCAAGTCAACACGCCAGCTGCTCAGCATTATTTACAATATA 

Rat  AGCTGTGCTCCCAGAACCGTCGAGTCAACGCGCCAGCTGTTCAGCATTAGTTACAATATA 

Kangaroo_Rat ACCTACACACACACAACCACCAAGCCAATAGACCAGCCACTCAGCAGTATTTACAATGTA 

Naked_mole ACATACACACATACAACCACGAAGTCAACACACCAGCTGTTCAACATTATTTACAATATA 

Guinea-pig ---------------GCCGTGAAGTCAATACACCAACTGTTCAACATTATTTATAATACA 

Squirrel -----TACACACACAACCGTCAAGTCAACACACCAGCTGTTCGGCATTATTTACAATATA 

Rabbit  ---------CCCCCAGCCCCCGAGTCAACACGCCAGCTGTTCCGTGTTATTTACAATGCA 

                                



Mouse  TTGGCTTCACCACTGACCTAAAGAGCTGAAGAAAATAACAGGCCATATTTTCAGCTTGGT 

Rat  TTGGCTTCACCACTGACCTAAAGAGCTGAGGAAAATAACAGGCCATATTTTCAGCTTGGT 

Kangaroo_Rat CTGGCATCTCTGCTGACCTCAAGAGTTGAAGGAAATAACAGGCCGTATTTTCAGCTGAGT 

Naked_mole TTGGCATCGCTGTTGACCTAAAGAGCTGGAGAAAATAACAGGCCATATTTTCAGCTTAGT 

Guinea-pig TTGGCATCACTGTTGACCTAAAGAGCTGGAGAAAATAACAGGCCATATTTTCAGTTTAGT 

Squirrel TTGGCATCACTGCTGACCTAAAGAGCTGAAGAAAATAACAGGCCATATTTTCAGCTTAGT 

Rabbit  CTGGCATCACTGCTGACCTAAAGCGCGGAAGAAAATAACAAGCCATATTTTCAGCTTAGT 

 

Mouse  AAAAGCCTGCAGTGGGGAGCCCTTTCACAACAATTACAAGCATTTGCTCGGAATGCATTT 

Rat  AAAAGCCTGCAGTGGGGAGCCC-TTCAGAACAATTACAAGCATTTGCTCGGAATGCATTT 

Kangaroo_Rat AAAAGCCTGCAATAGGGAGCCCTTTCCGAACAATTACAAGCATTTGCTGGAAATACATTT 

Naked_mole AAAATCCTGCAGTAGGGAGCCCTTTACGAACAATTACAAGTATTTGCTGGAAATACATTT 

Guinea-pig AAAACCCTGCAGTAGGGAGCCCTTTATGAACAATTACAAGTATTTGCTGGAAATACATTC 

Squirrel AAAATCCTGCAGTAGGGAGCCCTTTATGAACAATTACAAGCATTTGCTGGAAATACATTT 

Rabbit  CAAACCCTGCAAGAGGGAGCCCTTTCTGACCAATTACAAGCGTTTGCTGGAAATACATTG 

 

Mouse  GCTGATTTAACAAACTGGAGAGGACAAATGTTTAACATGCTGTCGTGAGGCTGTTCAGTC 

Rat  GCTGATTTAACAAACTGGAGAGGACAAATGTTTAACATGCTGTCGTGAGGACGTTCAGTC 

Kangaroo_Rat GCTGATTTAACAAACTGGGTAGGACAAATGTTTAACATGCTGTCATAATGATGTTCAGAT 

Naked_mole GCTGATTTAACACACTGGGTAGAACAAATGTTTAACATGCTGTCGTAATGATGTTCAGAT 

Guinea-pig ACTGATTTAAC-AACTGGGTAGGACAAATGTTTAACATGCTGTCGTAATGATGTTCAGAT 

Squirrel GCTGATTTAACAAACTGGGTAGGACAAATGTTTAACATGCTGTCGTAATGATGTTCAGAT 

Rabbit  GCTGATTTAACAAACTGGCTGGGACAAATGTTTAACATGCTGTCGTAATGATGTTCAAAT 

 

Mouse  GCTTTTCTTGGTATCCGTTGATCTGAGATAATGTGTTCTTGCCCAATCATGCTACAAAGA 

Rat  GCTTCTCTTGGTATCCGTTGATCTGCGATAATGTGTTCTTGCCCAATCATGCTACAAAGA 

Kangaroo_Rat GCTTTTCTTGGTATTCGTTGATCTGAGATAATGCGCTCTTGCCCAATCATGCTACAAAGA 

Naked_mole GCTTTTCTTAGTATTCGTTGATCTGAGATAATGCGTTCTTGCCCAATCATGCTACAAAGA 

Guinea-pig GCTTTTCTTAGGATTCGTTGATCTGAGATAATGTGTTCCTGCCCAATCATGCTACAAAGA 

Squirrel GCTTTTCTTAGCATTCGTTGATCTGAGATAATGCGTTCTTGCCCAATCATGCTACAAAGA 

Rabbit  GCTTTTCTCAGTATTCCTTGATCTGAGATAATGCGTCCCCGCCCAATCACGCTACAAAGC 

 

Mouse  AGCAGCGGAAATAAATAAATAAATAGATGTAATGCGATGCGTTCCCACAATAGCTGAGCT 

Rat  AGCAGTGGAAATAAATAAATAAATAGATGTAATGCGATGCGTTCCCACAATAGCTGAGCT 

Kangaroo_Rat AGCAGCAGAAATAAATAAATAAATAGCTGTAATGTGATGCGCTCTCACAATAGCAGAGCT 

Naked_mole AGCAGTGAAAATAAATAAATAAATAGATGTAATGTGATGCACTCTCACAATAGCAGAGCT 

Guinea-pig AGCAGCGGAAATAAATAAATAAATAGATGTAATGTGATGCGCTCTCACAATAGCAGAGCT 

Squirrel AGCAGTGGAAATAAATAAATAAATAGATGTAATGTGATGCGCTCTCACAATAGCAGGGCT 

Rabbit  CGCGGCGGAAATAAATAAATAAATACATGTAATGTGATGCGCTCTCACAATAGCAGAGCC 

 

Mouse  GCTGACGGCCCCTGACAGATGGAAAGAAAAAAAAAAAAAAGTCAATATGATGTCTGAGAC 

Rat  GCTGACTGCCCCTGACAGATGG--------AAAAAAAAAAGTCAATATGATGTCTGAGGC 

Kangaroo_Rat GCTGACTGGCCCTGACAGATGG------GAGGGGGGAAAAGTCAATATGATGTCTGAGAC 

Naked_mole GCTGACTGCCCCTGACAGATGG----------GGAAAAAAGTCAATATGATGTCTGAGAC 

Guinea-pig GCTGACTGCCCCTGACAGATGG---------AAAAAAAAAGTCAATATGATGTCTGAGAC 

Squirrel GCTGACTGCCCCTGACAGATGGAA--AAAAAAAAAAAAAAGTCAATATGATGTCTGAGAC 

Rabbit  GCTGACTGCCCCTGACAGATGG------AAAAAAAAAAAAGTCAATATGATGTCTGAGAC 

 

Mouse  AGCCCAGGCTCGGCACTGCAGAATAAATTACATGATTCGCCGAATGCTTGGGCCTCGCTC 

Rat  AGCCCAGGCTCCGCACCGCAGAATAAATTACATGATTCGCCGAATGCTTGGGCCTCGCTC 

Kangaroo_Rat AAGCCGGGGTCAGCACTGCAGAATAAATTACATGATTCGCTGAATGCCTGGGCTTCGCTC 

Naked_mole AGCCCAGGTTTGGCATTGCAGAATAAATTACATGATTCGCTGAATGCCGGGGCTTCGCTC 



Guinea-pig AGCCCAGGCTTGGCATTGCAGAATAAATTACACGATTCGCTGAATGCTGGGGCTTCGCTC 

Squirrel AGCCCAGGCTTGGCACTGCAGAATAAATTACATGATTCGCTGAATGCCTGGGCTTCGCTC 

Rabbit  AGGCCAGGCTCAGCACTGCAGAATAAATTACATGATTCACTGAATGCCTGGGCTTCGCTC                 

 

Mouse  AGACATTCAAAAAAAAAAAAAATTGGAAAGATAAAAGCTTGCATTGGCTTCAGATGATAT 

Rat  AGACATTCAAAAAAAAAAAAAATTGGAAAGATAAAAGCTTGCATTGGCTTCAGATGATAT 

Kangaroo_Rat AGACATAC-------AAAAAAATTGGAAAGATAAAAGCTTGCATTGGTTTCAGATGATAT 

Naked_mole AGACGTAC--------ACAAAATTGGAAAGATAAAAGCTTGGACTGGCTTCAGATGATAT 

Guinea-pig AGACATAC--------AAAAAATTGGAGAGATAAAAGCTTGCATTGGCTTCAGATGATAT 

Squirrel AGACATAC-------AAAAAAATTGGAAAGATAAAAGCTTGCATTGGCTTCAGATGATAT 

Rabbit  AGACGTAC--------AAAAAATTGGAAAGATAAAAGCTTGCATTGGCTTCAGATGATAT 

 

Mouse  TTACTGCTTGATGGATTTACTAGCAGCACCAGTACAGTCGTACTGTATTGAATTATTGGC 

Rat  TTACTGCTTGATGGATTTACTAGCAGCCCCAGTACAGTCGTACTGTATTGAATTATTGGC 

Kangaroo_Rat TTACTGCTTGATGGATTCACTAGCAGCCCCAGTCCGGTCGTACTGTATTGAATTATTGGC 

Naked_mole TTACTGCTTGATGGGTTTACTAGCAGCCCCAGTACAGCCGTGTTGTATTGAATTATTGGC 

Guinea-pig TTACTGCTTGATGGATTTACTAGCAGCCCCAGTGCAGTCCTACTGTATTGAATTATTGGC 

Squirrel TTACTGCTTGATGGATTTACTAGCAGCCCCAGTACAGTCGTACTGTATTGAATTATTGGC 

Rabbit  TTACTGCTTGATGGATTCACTAGCAGCCCCGGTACAGCCGTACTGTATTGAATTATTGGC 

 

Mouse  CTCTATTTAGCTGTGTGTCTGTCGGCGCTCGAGTGTCCATTTAAGCATAAGTGAGCTGGA 

Rat  CTCTATTTAGCTGTGTGTCCGTCGGCGCTCGAGTGTCCATTTAAACATAAGTGAGCTGGA 

Kangaroo_Rat CTCTATTTAGCTGTGTGTCCGTCGAAGCTTGAGTGTCCGTTTAAGCCTAAGTGAGCTGGA 

Naked_mole CTCTATTTAGCTGTGTGTCCGTCGGAGCTGGAGTGTCCATTTAAGGATAAGTGAGTTGGA 

Guinea-pig CTCTATTTAGCTGTGTGTCTGTCGGAGCTCGAGTGTCCATTTAAGCATAAGTGAGTTGGA 

Squirrel CTCTATTTAGCTGTGTGTCCGTCGGAGCTTGAGTGTCCATTTAAGCATAAGTGAGCTGGA 

Rabbit  CCCTATTTAGCTGTGTGTCTGTCGGAGCTTGAGTGTCCATTTAAGCGTAAGTGAGCTGGA 

                 

 

Mouse  GACCTGCCAAGCCCCTTTGAGGCTCCGGGTGCAGAGAAAGACGCAGGCTAATGGCCACCA 

Rat  GGCCTGCCAAGCCCCTGTGAGGCTCTGGGTGCAGAGAAAGACGCAAGCTAATGACCACCA 

Kangaroo_Rat GGTCTGCCAAACCTCTCAGAGACTCTGGGTGCACAGAAAGACACGAGCTAATGGCCGCCA 

Naked_mole GGCTGGCCAAGCCTCTCGGAGGCTCTGGGTGCAGAGACAGGAGTGAGCTGATGGCCCCCA 

Guinea-pig GGCTGGCCAAGCCTCTTGGAGGCTCTGGGTACAGAGAGAGACGTGAGCTAATGGCCACCA 

Squirrel GGCCCGCCAAGCCTCTCCGAGGCTCTGGGTACAGAGAAAGACAAGAGCTAATGGCCACCA 

Rabbit  GGCTGGCCAAGGCTCTCGGCGGCTCGGGGTCCAGAGAAGCG-GCGAGCTCACGGCCACCA 

                 

Mouse  GCTTGAATAACAGGGAGTGTAAGGACATTGGGGGAGGCAACAAAGCCCAGCTACAAAGTA 

Rat  GCTTGAATAACAGGGAGTGTAAGGACATTGGGGGAGGCAATGAAGCCCATCTACAAAGTA 

Kangaroo_Rat GCTTGAATAACAGGGA-TCAGGGGACACCGGGGGAGGCAGGAAAGGCCAGCTACACAGTC 

Naked_mole GCTGGAATAACAGGGAGCACGAGGACACTGGGG--AGCTACCAGGCTCAGCTACAAAGTA 

Guinea-pig GCTTGAATAACAGGGAGCTTGAGGACATCGGGGGAGGCTACAAGGCTCAGCTACAAAGTA 

Squirrel GCTTGAATAACAGGGTGCTCGAGGACATTGGGGGAGGCAACAAAGCCCAGCTACAAAGTA 

Rabbit  GCTTGACTACATGGGAGTTGGAGGACACTGGTGGAGGCGAC-GCCCCCAGCTCCAGGGGA 

 

Mouse  CTTGCTTATCAATATTAATGCCAAAATAAATATTAATGGAGGCTGCCCGGCATAGC 

Rat  CTTGCTTATCAATATTAATGCCAAAATAAATATTAATGACGGCTACCCGGCAGAGC 

Kangaroo_Rat CTTTCTTATCAATATTAATGCCAAGATAAATATTAATGCAGCCTGCCTG-CATACC 

Naked_mole CTTTCCTATCAATATTAATG-CAAAATAAATATTAATGGAGGCTGCCTGGCATACC 

Guinea-pig CTTGCTTATCAATATTAATGCCAAGATAAATATTAATGCAGGCTGCCTGGCATACC 

Squirrel CTTCCTTATCAATATTAATGCCAAAATAAATATTAATGGAGGCTGCCCGGCATACC 

Rabbit  CTTTCTTATCAATATTAATGCCAAAATAAATATTAATGGAGGCTGCCCTGTGCACC 



Supplementary Figure S2. Flow cytometric 
analysis of erythropoiesis in adult bone marrow 
and in the spleen. Cells were labelled with APC-
conjugated anti-mouse TER119 and PE-
conjugated CD71. Each quadrant represents 
distinct stages of development. Note the lack of 
difference between wild type and homozygous 
mutant mice (n=6).



Supplementary Figure S3. Flow 
cytometric analysis of erythroblast 
maturation. CD71+ TER119+

erythroblasts were isolated and 
stained with TO or Retic Count. 
FSChigh and TOhigh/Retic Counthigh 

cells represent uncondensed cells 
prior to enucleation, and FSClow and 
TOlow/Retic Countlow cells represent 
condensed and enucleated cells. 
Fetal liver cells at E12.5 (A, n=3) 
and bone marrow cells from non-
pregnant and pregnant adults were 
examined (B, non-pregnant WT and 
KO, n=6 & pregnant WT, n=12, 
pregnant KO, n=7). Note the similar 
proportions of the two populations 
in wild type and homozygous 
mutant mice. 



 

 

 

 

 

 

 

 

 

 

 

 

 

Gene log2 fold 

in-situ hybridization 

EST clone ID Oligonucleotide primers 
probe 

size(kb) 
in-situ 
signal 

H19 -5.85 3592592 – 1.1 o 

2700038G22Rik -1.48 635638 – 0.5 o 

Mirg -1.39 6430152 – 0.6 o 

Rian -1.44 5366080 – 0.5 o 

AI662270 -6.83 2749177 – 0.5 x 

2700023E23Rik -2.31 464419 – 0.5 o 

AI854517 3.27 5686650 – 1.3 o 

2900079G21Rik 3.38 571035 – 1.1 x 

A930011O12Rik 2.30 5357993 – 3.8 o 

Miat 1.64 4318150 – 0.7 o 

9430076G02Rik (RedrumRedrumRedrumRedrum) -5.49 – F: GAATGAGCCTCACTCTACACC, R: ACTTGATGGTTCTGGGAGCAC 1 o 

Gm17370 2.05 – F: GGTGGTGATGGAGTCACTTAG, R: CTCTGTCTGTACTGGACTTGG 0.9 x 

2700033N17Rik 1.38 – F: AGTCAAAGGCACCCTTGCAG, R: TCTTGGCTCCTGCCTAACTG 0.6 x 

Gm17446 -2.70 – F: TCCAGCATACGGTCTACCATTC, R: CCTGCCACTTGGCCCATC 1 x 

Gm3764 1.55 – F: AGAGCAGCGGCCAAGGCTGAG, R: GGTTGCTATGGCAACATAGCG 1 x 

Mir1900 -4.17 – F: GCTAAGTATGGGAGCCACGC, R: TCAGTCTCTGCCTTACGGTTC 0.9 x 

Gm16869 1.74 – F: AGAAATGTCCACTGTAGGACAGGG, R: TCCTCGCCATATTTCACGTC 0.5 x 

Gm16707 1.69 – F: GGATGGGTTAAGTGTCCTAGC, R: ATTGACGGCAGGCAGAGAC 1 x 

Gm12063 2.44 – F: CCTAATTTCCAGGGAAGGTCTG, R: AAGTTTGGAGGGTCGCGTG 0.6 x 



Supplementary Table S1. Candidate lncRNAs with tissue specific expression and functions. Listed are the 19 most highly differentially expressed lncRNAs (see 

Results). The log2 fold value for each lncRNA indicates the ratio of expression levels in the telencephalon and whole body. For those with EST clones, ID is given. 

For those without, oligonucleotide primers used for RT-PCR are listed. Probe sizes and in situ results are provided.  

 



Supplementary Table S2. Oligonucleotide primers used in generation of the gene targeting vector. 

 

fragmentfragmentfragmentfragment    
Forward primer sequence Forward primer sequence Forward primer sequence Forward primer sequence     

Reverse primer sequenceReverse primer sequenceReverse primer sequenceReverse primer sequence    

5555’’’’    armarmarmarm    
5' - GCTGTCTGCGAATTGTCC- 3' 

5' - TCACCTGTGACCAGCAGCTTC- 3' 

3333’’’’    armarmarmarm    
5' - TGGCTGGAAATGACTGTGTGA- 3' 

5' - GTTGCCAAGATGCACAAGAAC- 3' 

PPPPoly Aoly Aoly Aoly A    
5' - CGACTGTGCCTTCTAGTTGC- 3' 

5' - CCATAGAGCCCACCGCATC- 3' 



Supplementary Table S3. Oligonucleotide primers used for generation of the probe for Southern 

blotting and for PCR genotyping (see Fig.3) 

 

    
fragmentfragmentfragmentfragment    primer sequenceprimer sequenceprimer sequenceprimer sequence    

SouthernSouthernSouthernSouthern    blotblotblotblot    
probeprobeprobeprobe    

ForwardForwardForwardForward    5’-TCTCTCACTGAAGCCTCGTT-3’ 

ReverseReverseReverseReverse    5’-AGCAGTTGTAAAGGGTGCCT-3’ 

GenotypingGenotypingGenotypingGenotyping    

FFFF1111    5’-GTGGTCATCTTTGAAGCTG-3’ 

RRRR1111    5’-AGTGAGGCTCATTCTTCCCT-3’ 

RRRR2222    5’-TCTAGGACAAGAGGGCGAGA-3’ 


