The location of transcription factor (TF)-binding motifs within the 11 functional DhMRs

TF-binding motifs in hyper-DhIMRs
Yellow AAAC/AAA/GAA

Green CTGG/TCC/TTC

TF-binding motifs in hypo-DhMRs

Blue CACGT/C

Enpp2

CACTGGGGATAGACTGATTCCTCTATGGATAAAGTACTAGCTTGTAACCAACCAGACTCAAGGTCACTTG
GTCACTTCAAGGTGAGAATGCGAGGTTTAGGTGGTTCCAACTCAGCAACTGATGGACACCTATGTGATCA
CACCACCAAATGTATCAGAGGGTTCTCAGCTTGCATGTTCAACCAAGGACAAATTGAAACTAGAATGACA
AGCAGTCCGTCCTGAATGAATTCATACACATCAGGACTTTTGGCAGGAAAGAGGACTATGTGTTTAGAAA
TCCTCTTGAAAAGACCGCACTCAGACTCTTGCTGTGGGAAGCTGGCCCCCTTTCTGAGGCAACAACGGTT
CCATAAGTATTGTCTGGAAATCCGGAGAGTAGCAACCTCTAACCGTCAAGTGAAGGAGAGACCCCAGTGC
TAGGAAAACCAGCCCCTGATTTGCTAATGGTGCAAAGGTGAATTAAAGCAGCAGGCCTTGCTGTCTACCT
AGCTACCTTATTTCTTGGCAAGACTGTTCCAAGAGCCACTGGGATGCAGGCAGGGCAGGAAGAAGAACGG
TGTTAGTGTAACCAAGGGGGACATCTGCCATGCTGTTGCTCTTTTCGCAGGGCAAGCAGCTGCACGAGCA
TTTCTGGTTCTATCTCATCCTCTCTCTCCTGCAGAGCGATCAGAAGTCACAGCCCTGTAGACTTTGGTTT
GGTTTGCTTTGGTTTTAATGCTTCTAGTTTAGGCACGTCTCCATGAGAAGAGCAGGAAAAAGGAAGAGGG
TTTTTCCATGTCATGGTCACTGAGTACATTCTGCGAGCGCTCGAATACTGCCCATCAAACTCTAAGCCAT
TTGCAAGAAACTCCAACATTCCAAAGACGCCCAAAGAGAACCGTTCCAATTGCAGCAGGTTAGAAGAGCA
GAAGAAAGGGAGTGTAAGCAGATGGAGTTTTTATCCAATCATTACAAAGGCATGTTTCTCCTTCTTCGGA
TGTTAGGGGTAGATGGAAAGCTGTTTTCACTGTCCAGCCATACTTCAGCCTGAATTTAGAAGTTTTAGCC
TGAGGTTATTCAGAGAATGGGAGAGGGGCGGGGTGCAAATTTCCCTGCCTTTCAGAAGGATTCTTTACCA
TCTGAAGGTAGGGACCAGCCAGCCAAAGCTCTGCCTCTAGGCCCAGAAGAGCAGCCGAACAACATGTCAC
AGAGAAAGCATAGATCAAAGAGACCAAAAAAAAAAAAAAAAAAAAAAAAGATTGTGCCAATATTCCAAAG
CAAGCATATTTTGAACATTCACCATTACACTATGAAAGCAGGAGCAATACACCATTTCTCCAAACTGTTA
GCCCCGTGTTTGGCCATCTCAGTAAATAGCTTTTGAGACTCACCCTGAAAAACAAGTGTACTCAAATATT
AAGCAAATAAAACACAAACGTCAATTGAATTCATCTTACTGTGCCCTATAGCACTTTGCTACTTAGCCTC
GTTTCCATTCAATTTCTAATGGCAAAATTCTTTTCCTGTTCCTTGTCAAAAGTTACATAAGCTTCGTATT
CTTTCATCTAGTGTGTGCAGTGCTCCCGTGCACACTTATGGTCTCTGACAATACACAGGTGTTTATACGT
GAACGTAGGTGCTTATGATAGACAGGGATGTGAGCCAATCAAGCTTATCGCATGAGAAAGGTTTGCTGGC



TTGCCTTGGCTCTAGTTTAGCAGAATAAACTATTTTTTATCTTGTTTCAGGAGAAGTTTCTTAGACCCAT
GAGAAACAGT

Sostdcl

ACTAAGTATATTTAAGTGCTTTAACCTCTCTTCTAGTCTGCCACCCACTTGAGGTAGAGGAAAGAAAAGG
TTAATAGGACAAAGGAGGATGTGGACCTGTTTAGAAATAGTCCTTTGTGGTGAATCCAGTCTGCTATGTC
ATGATATCAGTGGTTCCGTTCACATGAATCAGCAGTGGTAGCTAGAATGACTTGCAAACGTCATTCATGA
ATCAAAAAATGGCAGTTTGATCCAGAAGAAACCTTGAGGCTCTGTCAATTGGCCTAAGCCTGCAGAAGAG
GCAAGAAGCCCTCATACCTCCACGGCAAGTTTTTCCTTGTGTTTCTCTTTACAAAGTCACAACAAATGAT
GATCAGCAAAGAGTGGCAAGGCAAACCAGTACCAAACAGCATCCTCAGTGAAGATCAGCATCAGCAAAAC
CCAACGAGGACCAACAAAGAGTGGCAAGGCAAACTCATACCACACTGTGTCACCCACTGACTGTTGGGTT
ATAGTGATACCATTTCCAAACATCACATGATGGCATTGGAGATGAGCAATTTCAAGGCAAAATGATATAT
GAGTATGAAAATATAATAATGTCATCTGGGAGGAAGGCTGCTGGGTAGAAGAACTTGCCATACAACCTTG
ACACCCCGTGTTTGATTGCCGCCAAAAGTTGTCCTCTGACATCCACCTGTGAGCTCTCGTGTGAGCGCAC
CTATATTCACACACAATATATTACACAAACAATACGTGCAATAATAATAAAACGTAAAAGAAATGTTGCC
TACTAAAAATATACTCACAAAAAAAATATATGTGCAGGGAAGAGATTTAGCTCAGTGGTAGAGTGCACAT
TTTGCATAAATAAGGTTCTGTGTTCAATTCCCAGTACGTCAAAAAGAACAGTAAAATCAATAACAGCAAC
GCGTGTCATAAAGAAATCCATCAAGGAGTGTTTTACACAGCGCTCAGGGCACAAATCAGTTCTATATGGA
ATTCAGCTCATAGGACTGGGAGCTTCAGGGAAAAAAAAATCCTCAAAGTATCCTTGTGCTGTTTTAAAGA
AAGTAGCTGACCTAACAGTGTTAGGATGTAAACTGTGTCTCTTGGGAAAATGGGACATTGACAAGACGAT
CCTATGATTCTATGCCCCGTTTCTATCTCCAGGTGGAGACCTATGCTTTAAGCAGTGCGTGTTGCTTCCA
ATCAGTTCCATAACATCCCATTCCCCGTTCATACCTTTCTTTGCTATAATTCTGATCGGTACCATTTAGG
GCTCAGTCGCCTGGTTTCTTTCCTTGTCTGCGTTTCTAGTTCAGGTATTCTCCTCAGTGTCCCATAGTTT
GAGCTAAGATGTGAGGACTCTCAGCTGAGTGTAACTATGAGTATTTTGAACTCGACTTTCCTCCACAGTC
CTTTGCTGTTATCTGTGGCTCCAGACTGGTCAAATCCCTACTTCGCTCAAAATCCTTCTAAGGGTCCCTC
CCCACTGAATTTAGATTAAAACTCAAACTTTTCAGTTTTGCAGAGGACAAACAATGGTGCTTGAAATCTT
CCACCTCTTCTGTAACTCCTCCACGGAAGGCAGAAGGCATTTCATGTCAGGCACTCAGCGTGCGAGCTTG
CTGCCAGGCATGGGCATGCGCTCT

Ulk4

CCACCTGGTTTCCTGTACTTCAACAGAGACATTAAACTTTGGAGACACTATGTAGTTATTGATTTTTGTG
GAGGACTTTTGTTCAAATGCTCCAAGGAAGTCTTTATTTTATAGTGTGTGTGTGTGTGTGTGTGTGTGTG
TGTGTGTGTGTACACGTATGTATATACATGTGTACGCCTGTGTGTAGTTCAGCTTGGCAAAGGAAGTTTT
CTCTTTCCACCATGTGGGCATGGAGCCCAGTCATCAGGATTGGCAGTCAGAGCTGAAACACCTAGCCACC
TCTATTTGTTATTATTTTCTTGTTTGTTCCTGAGAGAGGATCTCAGGTGTCCTAGTCCGGCCTCAAACAC
ACTATGTAGTAGTCAAGGGTGACCTTGAATTTCTGGTCCTCCTGCCTCCACCTCTGAAGTTCTGGAGTTG
CAGGCCGTCCCCACCACACCCAGTTTATGTGGTGCTCAGAATCAAGTCCAGGACACCCTGCATGCTAGCC
ATGGCTCCCTGCGTGCTAGCCAGACAAACAGCCATGTGGACACCCTACACCAGCACGTGGCACTGGTATT
GCTGGTGACCCTCTGCAGGCTCCCTTTAGGACATCATCCATACTTGTCTGGTGCCAAGAGCGAGTGAGCC
TGCATAAGGGACATTTCCATCCTTTTCTGTGACATGGGGGTGGAGAGCTTGACTGTTGGAGCTGTGAATT
GTGTTAAATCGGAGCCAATCAGAAGCTGCTTCAGTTAGCAAAGATTCCTCGGCAGCTGGCAGCCGGGTGA



GACACTTGACAGTGCTGAGTGCTGAAGGTATAAGAATGTGTGTCGATCACCCCACAGAAAGAGCAGCTGG
GGTGGGCGTGGTGGCACAGGCACTCTGGAGATGGAGTCTGGAGTCTGTCAGATTGGACTACACGACCTGG
GCTACACATGAGACCCCATCTTTAAAGAAGAACAACAAAACCTAAACATCACCTGGTGCCCAGAGGCTGG
CTGGGCCTACGCATCTCCTCAGTGGGTGCTTTGGTACCTATTCCATAGCAGCTTCACTCATGAGACCCCC
CCTCCCCAAACTGAAACCCCCAAATGCCATTCAGTGGGAACAGGGACAAACCACACAATGGAGTATTACT
CAGCCAGGAGAAAGAATGAGGCATGAATGCATTCAACAAACACCTGAACGTTGCAGACAGAATGTTGAGC
AAAAGAGGCCGATGCACAAGGCCATTCCGGAGGATTGCAGAATAATTTTTTTTCACACCAGAGATGTGGA
TGTGTCCCGCAAAGTAGTACACAAAGGGACACTGCCAGTGTGAGCCGTAATTAAAACCTGTGAAGGAGTT
CTAGTTAATTTGTCTGCTCTCAGGTGGGAACTCATCAGGCAGTAAAATGARATAAATGGGACCCGGCAGG
GTGGCTCAGGAAGTGAAGGTGCTTGTGGCCAAGTCTGAGGACCTGAGTTCTATCCCTGGCACCCACAGGT
B G GAGCCAACTCCTGAAATTGTCCTGTAACCTCCATATATGTGTCATGGCTGACACACGCACA
CACACAAAGCACACACCTACACACACTTTGTCAGGTGGTCCTTAAGGTGACTGACAGTTATCCAGTCTTC
AGGGTGGGTGATGGAACTTGAGTGTTTTGTTGTTTATTTTTTTCCCCGTTTCCTAAGGGTGTTTTATTCT
TCTGACTCGAGCACTTGCTTGGGGGTTCAGAATTTAAAGGAGAGTGAAAAAAAAARATCTCAGGAATTAC
GATCAGTCTTTTTTTCTTTTGAGTCAGGAATTGAACTCAGTACCTCCAGCCCACCATAAGCATGCAGTTG
ACCACTGAGCCAGATCCTCAGCTCAGTATAAGTGGTTAT

Wnt9a

CTTAGGGCCCACCTGGGGAGAGCCCCCCCCCCCACTACATTCTTGTGTCCCGCTGCTCTCTAAGATTTGA
ATCAATATTTGAAGATACCCCGAGTGTGAGAGGCCAGGCAGGAGATTCCTCGGGTGGAGCCCTAAATCCT
GAGAAGGGAAAGGCCTAGCCAGGGTTCCCTGGCAGTTTACCAGACCTGARATTTTGGTGCTCGGCCATGC
CTGCTCCTACCTGTGACCATGGGATGAACAGTGCTGCCTCTTCTCCTGGGGAGT TAGTCCGGGAAGCCCT
AGAAGGTGCATCACTTTCTTAAGAAGTTACCCTATCGAAAGCATACTTTTCTACCTCTCTCTGCACCTGC
ACCCATGCCCCTCACAGGCTGACACTTAAGTGGGTAGGGCTTGAGTCAAGTCTACTGGAGCTCTGCACTC
AGGAGGGGTCAGGTCAGTCTAGACAGCCCCGAGGGAATCCTTGTCTTCATCCATCCGATGAGCAGCGTGC
TGAGATCAGAAGTAGGAGACTGGCAAGGCTGTGATAGTTGACTGTTTGGGCAGGGATGGTTATAAGGGTA
AGCAGGGAATGTTTCCAAGGGGGGCGTGGACCAGGCTGTACTCATAGCCGTGCAGAGGTGCATCCTGGAC
ATCAACGTGCTGGCCTTAGGACCTCTGTCCCCTGGCAGACTTGACTTGGAGG] G CCAGCCTATC
AGCCTATGATCCTAGTTGCTAGACTTTTGAGTGCTGGACAGTGCTGCCCCCTGCTGGCCAGCCTCTGGTC
TAAGTCTGTGTGAGGGTTGCAGAGTGGGCCACCAGGGTTGAGGTTCCAGCCTCTCTGATGCCTCTGGGTC
ATCCTGGCATGTCACTCATGTTCCCATCCCCCTTCCCCTTGCAGGTGATARAGGCTGGAGTGGAAACCAC
TTGCARATGCCATGGTGTGTCTGGCTCCTGCACCGTGCGGACCTGCTGGCGGCAGCTAGCACCCTTCCAC
GAGGTGGGCAAGCACCTAAAACACAAATATGAGACCTCGCTCAAGGTGGGCAGCACTACCAATGAAGCCA
CTGGAGAGGCAGGTGCCATCTCCCCACCGCGGGGCCGGGCTTCTGGGTCAGGAGGTGGCGACCCACTGCC
CCGAACACCAGAGCTTGTACACCTGGACGACTCTCCCAGCTTCTGCCTGGCTGGCCGCTTTTCCCCTGGE
ACGGCAGGCCGCAGGTGTCACCGGGAGAAGAACTGTGAGAGTATTTGTTGTGGCCGAGGCCACAACACAC
AGAGTCGTGTGGTGACAAGGCCCTGCCAATGCCAGGTCCGCTGGTGCTGCTACGTGGAGTGCAGGCAGTG
TACACAGAGAGAGGAGGTCTATACCTGCAAGGGCTGACCCGAGGCCCTGCAGCTCCACCGCAAGCGGTGT
GGACTTTGCACACAGCACCAGAAGAATTCTACACCTGCAGGAGCTGACTCCAACGGCCCTGCCAGCCTTT
CTGCAGGGAGTGTAGGCTTTGCACATAGTGCAAAGGGTCTTAATCTGCATGGAGTGAGCCCTGCAGGTCC
AGCCTATCCTGCTGTGTGGGGCACAGGGTTACAAACAACACAGAAGGTCTACAAGGATGAAGAGGTGCCC
CTAGCACACTTGGGCCCTGGTATACAGACAGCCAGTTGGCTGTCTCTCGGCCCAGAGGGCGGGGCTGGCC



CCTGTCTGGCCTCCTCAACCCTTTTGCTTATGCCTTGGGCCTGAGCTTGGCCCCCTGACCCGAGAGCGTT
GCAGTAATGCTTTCTCAGTTGCCTCTGTCCCTG

Banp

CAGCGAGCTCTGCATGCAGGGGTGGGGTGTGGTTGCTATGATCTAGGGTTTTGTTGACTCATCGGCTCAG
ATTTTCAGCCCCTGAGCTGCTGTCGCCAGACCCGGCATAAGCCTCTTGTGAAGGGAGGCCCTGCCAATCA
TGGCCCCGTGACCCTGGCCCTGTATTCTGTGGCCTTGCTAACTGTGTTCACATTTTCTGTCTATATGTTC
ATATGTGTGGGGGGACATTGGGCATGCTCAGCCTTCCTCTCTTGATACAGGCTGCCTCCTTGACCTCAGG
CTAGGCTCACAGTTAGCAAGTCCCAGCAGTCATCCTGTCTCTGCCCCCAGCATTGGGAGATACAGACTCC
ACATCCATGCTTGCTTAGCAAGTGTTCCTTCCTCTCGAGCGTCTCCTCACCCCCATCGCCCACATTTTAA
TCTGGGTTGCCCCTTAGTTCTGCCTCAAGGGACACCTTTACCTGTTCTAGAAGCATGTTCCTCGTCCGAT
GGTGGGCACAGTCTCCACCACGTGACCTTTTCTCCTCTTGCTTAGCACAGAACTTTTGGCTCTGGTGTGG
CCACCCGTTTCCCTCATCTTGGTTTTGGTTTTGGTCTTATCTCAGTGGCCTGATCCGAGGTTATGAATGT
GTTATGAATGCCTTTTCTTCTTCTGAGACTGCTAAAGCTTCAACTCTTACAGTCAGGTCCTCCACACATG
CTGACCTCTGTGTGGTGCCAGGCAGAGTCCAACTTCCTTCTCTCCTATAGGGAGAACCGGTTGTCCTCCA
CCGTTTGTAGAAGCATGCCCTTTCTCTACCAGAGACCCGTTGACACGGGCGTTGAGAACCCACTGAGCAC
AAACTCGAAGGCTGACTGCCGGGGTTACACCTTTAAAGTTAGGGTGAGTCTGGAGAGCCTGCTGCAGAGA
GGTTTCATGAAGGGTGGCTTAGGACATGGCTGGCCCCCAGGAAACACGCTGCAGGCGAGAAAGCAGLCGGC
AGGCCCTGTACGCATGCGCAGTGCAGAGCAGCCACTGGGGACACACTAGGGCACCCGGCCACGGTGCAGG
CTCCCCTTCTCCAGCCTACCTCATCACCGTGCCAAACACAGCCTGGCCCGTGAGCACCAACCTGGCTAGC
AGGGATGGAAATAATTAGTGTCTTTCTGCAGAGATGGACGGTGACCTCAGGTGAGGGGCAGGACTTGGAA
TAGGATGTCCTTGGTAACAAAGCCTCAGAGAAAACAGCCCCAAACAGAGGCTTCCCTCTATAGGAAATGT
CCCATCTCTGTCTCCTCCAAGGCAGCACTTTCAGCTTCAGATAGCCCCATGGGGTCTGCTTGCGGGGGGG
GGGGGGCTGGCTGTGTGCCCCACGGGCTGCTTGGGGGTGGCTGGCTGTGTGCAAAGCTTTATGGGATCTA
TGCTACACAAGATGATGTCAGGTCAGTACCCCAAGATCATGACTGTTGGTGTAACCTGTGAATTAAGGTG
TCAGTGTCTCCACCAACAGAGGAAACAGGTCCTCCTAGCCACTGAAGTGAGAGCCAGGGCTCACTTGAGC
CTTCTTACCCAGGTCACCTCTCTGTCACAGTTTTTCATGGTCCTGGAGTCTCATCCCTCAGGGCCTTCAG
GATTCTTTGGTCCTGTGTCACACACTGGCCTGTGATGACACTAAGGTGAGCCTTCTCCAACTTCTGTTAG
AATGATTGGGGAGGTGGCCCATCACAGAGCATTCAGTACCAGGGCATCCGGTACCAGACTCTGCAGCAGG
AGGCCGAGCCACGCTCTGGCTCCTCTCTGAGCTACATCAAAACTTGGAGTTGGTGCCACTGCTGCCTGAG
TGTGTGTGTGTGGGGGGGGGAGGGACAGTGCCTGGGTCCCCCACACCATTTATTAGCTGTATGCTGAAGT
AGCTGTCAACGTGAAGGCCGGAATGGAAGGCTACATCTTCCAGAGGCCTTCCATGCTTTCTTCCCACTGA
AGCCTTTGCCCTGAGCACTTAGCATGTCCCCGGCCLETGGCTTCCTCTGTGACGACGGGCAACTTCCCGGC
TGTCCCCTTCCCTCCGCTCTGCTGAGCTGACTCTGTGAGTAGCCTTGCCACTGTTCCTTTCCTCCATAGC
TCTGCACATGCTGCATCAGCTGCCCTTGCCACTGCCTGGGGGACTGCCCTCTCCAGCTCTGCTCTAGCTG
CTGGAAACAGCTGGTCCATTCTCCCAAGACTGCCCTGGATGGATGGCCAGTCTAGAGCCAGGGCACTATA
GGATGTGAGGCGACTAGCCCTCTCTGGTATGATGCCATACTGCAGGTGGACCTCCTCTGGTCCGTTTTCC
TGCATGTGTAGACTTGAAGGCACATTGCAGAGGGTTGTGGATTAAGGATCTCTGTGTGCACTGGTGCAGT
GTATGCCACAGAAGCTCTAGGCAGATTTGTCCTTGGTACGTAAGGTTCAGGCTGTCTGCCCTCTTCTTCA
TGGGGATCGTTATGTCAGGCTTTGGTTTCACTCACGCCTGCTGCTCTTCCCAGGACGCCATGAATACGGT
GCTCGTGAGCTTCGGGGACAAGGTGGATGAATGAACGGGCACAGGGAGTGGGAGTGGGGAGAGCGTGAGC
TGAGCATCAATGACTGCTCCCCGGGTTCTCTGCTCAGCTTAGCTCCTGGAGAAAAGGGATGGCTGGGCTC
CTTCTGACTTTGGCTTTTCCTTCCGAGCAGACATCTCATCCAAACGTTAGCTCTCTCCCCCAGCCTACTT



CCTGTGATTTAAGACCTTAGCTATGCACTAAGGGATGCTCCATGCTCCCTGTTATACAATAATGAT [l
B~ TCTTCACAGACARATGAGCCAGCAGTATCTCTGTGTCCCTGGTGGAGGAAGGGCAGGGCTGTCT
TTTTTTGTGTCAGAACGGGGGCACTGAGGCTTGGTGTGAGACTTGAAGGTGGCTCCTCCTCAGTCTTAGC
TGACAGCCTGTTTGACGGCAGAGGATCCCCTGACACTTAGGGCTCTGCCTCCATGGTAGTACTGCCTCTG
TGGTGTGGATGTGGGAGCA

Chfa2t3

TGGCGGCCGGGGAACAGGCAGGACCTAGTGACAAAGTGGGGTTAGAGGACTGGTAGGTCCTTGGAGGGAG
GACCAGAATGCATAGCTTGGCTGGTCAGAGGTTCTGAAGGGTAGGTACCCAGCTGAGATGTGTGTTTAGA
GCACTGTCTTCTCTTCCCACTCCCAGGGACCTCCTGTGAGCCTGCAGGGTCCCTGAGCAGGCAGAGATAC
AGAGACACTTGTCACTGTAAGACCACACACAGGCAACCCTGCCGGGCTAGGACTGACTCCTTTCTTCTGT
TTCAGTGACCATGTGACCTGCCAGTTTTTAATTATTATACCTTCCCAGGGAGGATCGTGGCTGGGTTCCC
CATCTGTCAACCTGGGCTGGTCATAGGCAGTATCTCTGAAGGTTTCTGCCCTACACGGGCCTCCGCCAGG
GTCACCTTCCTTGTCTGGAACAATGTCAGCTCAGCCGTCTCTCTGCCCTCCCAGACTCAGCTTTCAGACT
TCAGCATCTGCACAGTGCCTGGGCTCCAGTACGGTCCCTGCCGGTTGTGCTTGGTGTGTCTTCCCCTAAA
ACCCTTCCCTCACTCTATCCATCCACGATGAAAGTGGTTCCCTATCTCTTCCTCTTCTGCGTCCTTCAGC
AGCCATACCTATGAGGAGCACAGCCACATGTTTGTCTCTCCAGCCATGTGGGCAATGGGGTCTGTTGCTC
CCCTACCCCCTTCTCCATGCTAACTGCACCTTGCAGCTTCCCAGATGTGACCTCAAAATAAACCGGCTCC
TCCTGCCCAGGCAGGCAGACTCCTCACCCCATGTCCCCTCAGGGCCACTCCTCCTGAGGCAGCCTCCACA
ATCAACACGCTGCCTCTATCTTCCAGGAAACCCTCCCTGACCTCCCTCTGCAGAGCAGGATGCACGCAGC
CGCACTGTGCAGCGATACCTTATCAGCAAGGTTTGTGCGACTGGCGCCACCTTCTTCCACAGAGGCCGCA
GTCTGTAGACCTCCTCCTGGCACCGTTGCTGCTGGCACAGAAAGATCTGTTGACAAGTCGGGCCCCACCA
AGGGGGTCGGGGAGATAGGAGAGGCCAAGTCAGGGCTGTCAGAAGTCTGAATCGTAGCAGTCAAATAGCG
AAGGGGAGCGGTGGCAGGCACTGTTGCCTCTGCTGTACCAGGCAGTGGCTCAGACCCAGGGAGACCTGTT
TGTGCTCCACACATGGTCTTAGAGTCGCAGAGACATTTAGGAGTAGCTTCAACACAACTTGGAATGGGGG
GATGGAAGGTATGTGTCTCATTTATTCTTAGTGTACATGTGTTGAGTGGGTGTGCATGTACGTGTGTGCG
CGAGTATGCATGTGAACATGCATGCATGTGTGTGTATGTGTGCGTGTGTGTGTGTGCATGTACATGCATG
CATGTGAGCGTGTGTGTGTATGTGGGTGTGTATATGTGTCTGTGTGCGCGTGCATGTATGTGTGTGTGCA
TATGGGCGTGCACATGCTACCAAGTACATGTGGAACTGGGAGGATAACTGTGTATGAATCAGTTGTCTTC
TACGATGTGGGTCCCAGGGATCAAACTCAGATCGTCACACTTAGTGGCAAGCATCTTTTACCCTCTGAGC
CATCCTGTAGGCCCCTAGAGCAGGGGATTTAAATGTGGCCTGCAGCGTCCTCAGGCCCAAGCACAGACGA
GGTGCTAAGAGGTTCCAAGTGATTATGTCAGGGTCATGAGACCTGTGGTCCTGAAACCAGGTTGATCTAG
GCTTGTGGCACCACAATGGCTTCTGGTCTGCTGCCTCTGTGGATAAAGGGTATGGTTAACCCAACTGAAG
TGGAGGGCCACAGCATGTTTCTGGACCTCTCCAAGGTACTGAAACAAGTGCCAGGCGAGGCTAATGAGCT
GTGCAGGTACTGGGGCCTGGGAGCTCTGCTAGGCTTCCCCTTGCCCCATCGGTGCCTGCAGTGCTGATGG
CTGGTGTTCCTTGCAGTTTCTCATACTTGAAATGTATGAG

Gadd45b

GGGCTGCTTGGCGCTCACCGCTGGGCAGAGAGCCAGCTCAGGAACAGCCTCTGGCCAAGCGCTCCAGCCC
CAACAGCTTAGCCTGCCCTGGGGCCATCCGAGGAGCCTACTGTATGCAGCTCCTGAGCGCGGACCACGGA
CAGAACCTACTATGTGCAGCCTCTCAGCTTGTGCAGGACCCATGTGCAACCCCTGAGCTCATGCACAACC



TACTGTGTGTGGTACCTAAGGCATCCAAGGTGCAAAGCCTACTTGTGCAATCCTAGTGTTCATGCACAAC
CTATAACATGCATGCAGAGTGCAACAATTTATTCTGGGCAAATCCTGAGCAAATGTAAGGCCTACTGGGT
GCAGTCCCTGAATGCTTGCAGAGCCTGCAGTGTTCAGCTCCTGAAAACGTGTGAAGTGACAAATCATCIHN
B G A GTACTTAGAGAGCCTACTGTGTTTCTTGGATTCCTGARARAGCCTGTGTATGTAGCCTGCTGA
GCATTGCAGGACCTACTGTGTGTGCAGCCCTTTCCCAGTGTGTACACGCTTGCCCGGCCACCCGTGCATA
GCTTCGTTGTTGCCTGCAGTTTATGCCACGETCAGCTCCTATTGTGTGCACACACTGACATGCTACACAC
CGCACCTACTGTGGTGCAGGCATCCATGTGTATAAACAAACCCCAAGAGAGAGCAGACACACACATTTAG
GAGCTCTGTTGGTTGCTGGGCACAGCAGAACTAAACAGCCATCAGCAGAGCCTCACACATTGGCCTGTCT
GAACCAGTTCTCATCTGTAAAAGCCTCAGTGTGTGCACCAGGACAGAACTGGAGAGGTCTCTGTCCACTC
TGGCTGCTCA| Il T GCATGTGCTTTGCACGGGCCAACTGCCCCCGAGCTTAGGAGGARARATAGAA
ACAACCAGTATCAGCTTCACATCTCTGGGCCCTGTTGTCAGGGGCTCTGCTTTGCATGAAACGGGTTCTG
ACTCTGAGl T C TTACTGTTGGAGACTTGGCCAGGGAGGCCTGGGAGGTGGCTTTAGACACGCTA
AGCTGCGGGTGGGGGTTGGGCCTTAAGGGTTCTTCCAGGAAGTGCCARAGGCAGGTGCAAGGGCAGGCAG
TCTCCATGGGCAGTGTGCCAGTCCTTGGCTTC

Irs2

TCCTGACAAGCTCTTTGGAGAAAGACAATAACAACATGGTAGCCAAGAGGGAGAAGGCCCAGGCAGCCGG
TTGGCAATTAAGCCAA Il C TAGTAAGAGTGGCATCCARAGCCACCCAATACTCCACTCTCCCTCC
CCCATCCTCAAGGTCAAAGGGCCTCACCTTTCACGACTGTGGCTTCCTTCAAGTGATGGGACAGGAAGTC
GATGCTTGCATAGGTGCTGGCAGAGGGCARAGCTCCAGTGCCTGGACCCCCACACACTCCGCTGGCGCCA
GAGCCTCCGACGGTGCCGAGGAGCCCCCCAAGGCTACGGGTCCGGCTCCAGGAGTTCTTGTCTCCTGGCT
GCGGCTGAGACTGCGCCAAGGACCCCTGCTCGCCTCTCACATCGATGGCGATATAGTTGAGGCCGTTCTG
GAAACCCACGGAGGTCTCTCTGCGCATGGGAGAACTGCTGCCTCCAGGACAGCCAATCAAAGCTCCGGGC
TGACCGGGGTTCCACGGCCTAGCCTGTGGCACTGGGGGCACAGCCACCAAGGGCTGTGCCTGTCCTGGGE
ATGTGGGCGGCTCATCACCTCCTCCCAGGGTACTGCTGCCTTCACTGCTTTTCCTGAGTGAGACATTTTC
CACAGAGGCCGAATTGTGGCGCTTGGAATTGTGGGCAAAGGATGGGGACACTGGGGTGACGGTGGTGGTA
GAGGAARAGGTCTCTGAACTGTGGCGACGACGTCCCCCCTGTGGGTCTGCACGGATGACCTTAGCACCCC
GGTGGGGGTCAGGGGGCTGGCTGACTTGAAGGARAGCCTCCACCCCAGATACCTGATCCATGAGACTTAG
CCGCTTCAAGCCCGATGTGGGACTGGCCACTCGGGCACCTTCTGGCTTTGGAGGTGCCACGATAGGTTGT
GGCGGGGTTGCAGCCACACCARAGGCCATCTCGGTATAGTCACCATTATCCCCAGGCTCGGAGGACATTG
AGGAGCCAGCAGTGGGACCCTGGGAAGTGGCAGCTGATGCTGGAGGCAGGCGGTATAGGTCTCCCGGGGL
AGGTGGCAGAGGCTGCTGTAAGGAGGAAGGGGAAGT | lCGTGGGGGCAGTGGTGGGTATGGGGAT
GAAGCCTCTGGAGAGAGAAGGCCATCCATGGAGCCTACTGTGTCCCCACTGCGGGTGCTAGGCTTGGGGG
ACTTGGGAGAACTGAAGTCCAGGTTCATATAGTCAGAGAGTGGAGAGCGCTGCCGGCTGTCGCTGCTGGT
GCCTGGGGTTCCTGAACCCAGGGATGAAGCAGGACTACTAGCTGAGAGCAGTGAAGAAGATGAGGCCGCG
GATGCCAGTAGTGGGGGGGCAGGCGGAGACAGACGGGTACCTGCCTCACCARAGTCAATGTTGATGTACT
CGCCAGGGCTCTTGGGCTCTGTGGGTAGAGGGTACTCTTGCATGCTGGGAAGGGTCTGCAGTCCCTCTAG
CGATAGGCGTGTAGGCCGCACTGCCCGACATCGCTGGCCCAGGAAGCCCTCAGGGCGGCCACCGATGGCA
CTCGGCCTCATGGAGGAAGGCACTGCTGAGTGATGAGGCTGGGTATGACTACCACCAGCTGCCCCARAGG
TGCCAGCCCCTGGGGTGGCCTGGGGCTCCAGTCTCTCCTCTTCCARAGATCCGGCCCACAGGGGAGCTCAT
GAGCACATACTGGTCATTGTCTCCGCTGCAGGAACAGGGAGCCTTATAAGAGCGGGGCARAGAGCTGTAG
CAGTGGCCCGGGATGCCTTTGAGGCCTTCACTGCCTCEACGEARAGCTGCTGAGAAGTCAGGTGGGGTCC
CTGCAGTGCCTGCCTCGCTGGGGGACATGTTGAGGTAGTCCCCGTTGGGGAGTAGCTTAGGGTCTGGGTT



CTCCATAGACAGCTTGGAGCCACACCACATTCGCATGTACCCACTGTCTTCTGGGGAGCTCTCCGCTGGG
GAGCTGGCTTTGTAGCCACCTCCGTTTACTGGGAAGGTCCTGCCCACCCCTGAAGGGGGTGCTGGCACGG
CTGCTCCGGAAGGGGGCAAGGCCGCTGCCAAGCGTGGCTGCAGGATCTGCTTGGGAGCAGACACGCTTGT
GGGGCTCATGGGCATGTAGTCATCGCTCTTGCAGCTATTGGGACCACCACTCCTA

KIf15

CATTTTTGAACATCTAAAGTCAACATCGAACAAGCAGCCTGTTTTTATTTGCTTAATCTGGAAACCCTAC
AGAAGCCCCAATACCTTGAGCTCAGAATGCARATGGCCTTTTCCTTTCTCACCCCCTCTCTGACTCAAGG
T Al G2 GTCCAGGGGCTGGCGACTTTCAGGGCCTCCCCTCTCTGGCTCCCTCTCTCCTCGTGGCC
TCAGCTGTTCGCGGACAAGAGCGTTCCTTGTCTTATTCTTTTCCAGGATCATTCTGGAAAATGTTTGAAA
CCAGAAGTGCCCTGGATTGTGCAACGGGCCTGGAGAGGGAGGGCTCTTTTGCAAATAGGGTGATGCAACT
TTTGAAAACATACTCGCCGGCCCCATTCTCCCTTGGGAT | llGGATCTGGACATTTGGCCACAGGA
GGCCTTGGGCAGGCAGCCGAGGGTGAGGGCTGCAAGGCACTGGTAAGCAGTCCTTCTAACEEGEEETECC
TTGTTCCCTCTCTGCAGTCACCACAGGCTCGGCCAGGCCAGCATGGTGGACCACCTGCTTCCAGTGGACG
AGACCTTCTCGTCACCGAAATGCTCAGTGGGTTACCTAGGGGACAGGCTGGCCAGCCGGCAGCCATACCA
CATGTTGCCCTCGCCCATCTCGGAGGATGACAGCGATGTCTCCAGCCCCTGCTCTTGTGCCAGCCCTGAC
TCGCAAGCCTTCTGTTCCTGCTACAGTGCGGGTCCAGGCCCTGAGGCCCAGGGCAGCATCTTGGATTTCC
TCCTGTCCCGGGCCACACTGGGCAGTGGTGGTGGCAGTGGAGGTATTGGAGATAGCAGTGGCCCTGTGAC
CTGGGGATCATGGAGGAGAGCCTCTGTGCCTGTGAAGGAGGAACATTTCTGCTTCCCTGAATTTCTGTCA
GGGGACACTGATGACGTCTCCAGGCCCTTCCAGCCTACCCTGGAGGAGATTGAAGAATTCCTGGAAGAGA
ACATGGAGGCTGAGGTCAAGGAGGCCCCAGAGAACGGTAGCAGGGACCTGGAGACCTGTAGCCAGCTCTC
AGCTGGGTCACACCGGAGCCACCTTCATCCAGAGTCTGCTGGGAGAGAGCGCTGTACCCCACCACCAGGT
GGCACGAGTGGGGGTGGTGCCCARAGTGCAGGTGAGGGGCCAGCACATGATGGCCCCGTGCCGGTGCTAC
TGCAGATCCAGCCTGTTGCTGTGAAGCAGGAGGCAGGTACAGGGCCAGCCTCCCCAGGGCAGGCCCCAGA
GAGCGTCAAGGTCGCCCAGCTTCTAGTCAACATCCAGGGGCAGACCTTTGCACTCCTGCCTCAAGTGGTA
CCATCCTCCAACTTGAACCTGCCCTCAAAGTTTGTGCGAATTGCGCCTGTGCCCATTGCCGCCARACCTA
TTGGCTCAGGATCCCTAGGGCCCGGCCCTGEIEEEETEC TTGTGGGCCAGAAGTTTCCCAAGAACCCAGC
AGCAGAACTTCTCAAAATGCACAAATGCACTTTCCCAGGCTGCAGCAAGATGTACACCAAGAGCAGCC

Smitn

CTGTCTAAGGAGCATCCTGCTCTGGCCTATCTCCCCCAGGGGATCTCCCTCCTGCCTTGGCCCCTGAAGC
CAAGGCCCAGCTCAGATATTATAGCACCTTCCCACCCCACCCCCACGGCCTCTGCCTGTCAGGAGGGTAA
GGAGAGCCAAAGTGGCAGCTGTTTTGGAGAGGCTTGGCCTGGTTGAGGCTGCAGGACAGCTGCCAGGGCA
AGAGCCTGGCACTTTCTTGTCCCAATCTTAGAGGGACAGCCTTAGAGGTACCTCACTATACACTGTACCA
GTCTGTACAGTGAAGTAAACTGAGGCCGAGGCAGTGCTGGTACATCGACAGACATTCAGCAGAGCCGGGC
TCAAATCAATTCCCTCCCACGGGCTGACTTACGAGACTGCTCCTTCGAGAGGGGCCCCCAGAAGAGCTGC
GGCGGGTGCTAAAGGCAGGCGGGTGGGCCACGGGGGTCCCAGCATCCTCAGCTGCCTGGAAGAGGGCCTC
GGGGTCGGCAGCAGCCAGCAACAGCTCGCTGGGCTCTAGCTCAGACTCCAGGTCGGGCACAAGTGGAACA
CCCAGCCGTAAGCTCAGCACCTCCACCTGCCTGGTCAGTGCATCGAGCCGCCGGCTCAGAGCTGCCGTCT
CTGCTCGAAGCTCTTCGGCTGCCTGAGCCACTGGCTCTACAGTGGCCAGAGCTGCATCGGCTGCCTGGGT
CACCGCTGACCGGCCTGCTTCAGCCACCGTCTGCAGTTCTTGTAATGCCTGGCTCAACTGTTCTTCAAAG



GCTGCAGCCATCTCAGGCCCAGGCCCTGGCACTCCGGGCATACTGCTAGTGGGGACTCTTTGGGGTACGA
TGGTGGGACAGTAGCAGGGGCTGCTGCTGTCTATGCTGGCAGCTTCGCAGCTGGTCTGAGGGCGAAGGCA
AGGGCAGTGAGCCTGCCCCGCCCCTGEHEEEETECCAGCCTGCCACCAGCCAGCTGGAGCAACTGCTCAA
ATAGAAACCTATTCTGGGCTCCTCTGCGGAGGGGATGGAGGGGGATGGGTAGCCTGTTCAGACAGGGGGA
CAGCCTGTTGCATGGCTCAAGGATTACTGAGGCCAGAGCCCGATAGGTGGAGAAAT (G AGGGC
ATGGACTGCTTAGTCCAGGTATATCAGCTGTGACACTTCTATTTGCTGGACTCCTGCATATATCTGCTCT
CGTGCCCCATTATTTTAGAAAGCCTTGAACAAGTCAAGACAATGGAGGCCCAGGARGATGGGACTTTAAG
CTCTCTGTTGGAATGGGGGCTTGTCCCTGACAGACATGTCCTCTAGCCCAGCCAGTGTGCCCAAATCCAA
CCCTGGACTCTGCACAAGTGCATTACAGACACATCTGTTCGCCTCAGATGGGGAGACGGGTGAGTTAGGG
CCAGAGCEACGTCTCCATTCACCACAAGGGCCCCTCACGACAGCCACCCCAACCTACTGGGTCCTGCTTT
GTTGCCAAAAGACTGATCTTGTTCACATTCTCATCCTGTTACCCCTCTGAAGGCCCAAAGCGGACCATCT
GACCACCTCACCTCAGTCAAAGTCCCATTCCGTCTTTCATACAGCACARAGGACATTACCTGGGCAGCCC
ACAGGGAATCTCTTTCCCAGCTGAGCTCCCAACCAGTTGATCCTGAGCTTGGGAATGAATAATAGAAGGA
ATGCCTCGGATTCATTTCCCATGGCACCTGCTAGGCTGATGCCTCGCTTGCCCAGTGCCCCCTGCCTGCE
FEFCTTCATCAGTGGCTCTGCCCCGCCTCCATGGCARAGATGCTAATCAACAATCTCCTAATGGACTAGG
CTGAGCTTGGATTAGCGTGGGATCTGATCCACACGT TGGGGCTGATGTTCAGTGTGGGGTGGGGACGGGG
GTATATATGGCAGAGACTGCCGTAGGAAGAGGGCCAAAGCCCCTACTACACTGTCCATGAGCTGCAGCAT
TCACACTTGTTCATTAAGAGTGAGCTGCTCAACTTAGGTGCCAGGATCAAAGATTAGCAAGTGGATCCAG
GCACAGTGGCTEACETCTGCAATGCCAGCACCCAGGAAGTAGAGGCTGGACGATCACGGAGTCCAAGGTC
AGCTCTGGCTATATACTTAGTTCGATGCCAACCCAGGATACAAGAGACTCGACATCAAACAAAACTAAAC
AACAARAGATCAGCATATGGGAAGAATGACCTCAGCCACACCTCTGGGTAACATAGCATGGATCAGTCTT
AGATCAGTCTTAGCCATGTCACCAACTGTGGATGGACTATTAGTCTCTEHGEECECAGTTTCTTTGTATG
CACCATAGAGAATGCCCGCCTACACCCGTAAGCTGTCCCTGGAGATGGTGAACAGTGAGGCTGGTGGATT
GTGGAGAGGCTCACCTTAAAGTTGCAGCCTCCTCGGTTACCAGGGGAGGCATGGCTGAAGGTAGTGACGT
GAGTGACACTGCCCAGTCGGGTCACAGTCCCAGGGTTGCTGATGTGGGTGATGGTGTTCTTGCCCCCACT
GCTGGTGCTGAGAAGGGTTGGGGGTGCCCGCAATCCCAAAGTCAATTCTGGAGGGGAGAGGGATGCTGTT
GGGGCCAGGTGGAATGTAGGCAGTGCCAGTCATGGTGAGCCACACCCTGGACACTGGCCGCAGCACCTGC
CGCACCAGCAGAATCAGGAGTTGGGGGTGCAAGCACTCCACCCCAGCAGTGAGARACCTACCTGCTCTCT
GGTTGCCTGTGGGCAGCAGCACCCGGCCTGTGGAGGCCTGACCACGGCCATCCTTGATCTCAATGGTAAA
CGTAGTCTTCATACTGCCCCCTGGCTCCCCAGTGCCAACGGCCACGGGCGGTGGGGTACTGGGCTCTTCT
GAGCAGGGCTTG

Spns2

TGGCAAAGCAGAATGCTAGGACACTCAATGGCTGGGGGGAGGAGTCCTGGCAGGCAGAACCACCTCAGTG
CCAGCCTGGCACTACCAGCCTCCTAGCCACAACCTGAGACTAGAGACAACCATGCCCCTGCCCCTCAATA
TCTACCTGCTCAATTCTGTTTCCAGGCCTCTCCCAGATCCGACCCCTGTATATCCGCCGTCCCCTCCCTG
CCTCTGGGTTCACCTCTCCCAGCAGCAAGTACTGCTTATTCTTCACCCACCCGCCCAAGCTACCGCAATG
AAATTTAGAAGCCTGGGTCAGTCAGCCCATAGTGATTGTAGCCTTCTTGGCTTACCATGAGGATGTCTGC
AGTGATGGCCCAGTTAGAAAACAGCAGTGTCTCTCCAACAAAAATGCAGATCTATTCACAGAGAAGAAAG
CAACCATGGAGGGCACAGGGCAGGGACACAGGACCCTCCCTATGGGGGACAGAGGGTCCAGCAAGTCAGA
CTGCACCTCTAGCCCATCTTCCCCAACCTCCTGTGGACTCACATAAGCGCCTACAATGCTGGTCTTGGCA
GCCACAAAGATGAGGCAGATGAAGATGGCGGATCCCAGCATGCCCACAGCACACACCAATGGGTCAGCAC
GTTGAGTCCGCAGGCGGCACCAACGAGTGGCTCCCGCGCCCGTGACTACGCCCAGGAAGCCAGTAAAGCA



GGTAATGGCTCCAAAGATGAGGCTGTGGGGACAAAAGACAGCAGAGTGTGGTTTGAGCAAGGCTAAGGTT
GAGACAGAGGCATCTGTCCCTTGGGTCCAGGCTTTACCTGTCTTTGGCTCCACAGGGCGGGCTGTTGCAA
GTCTCTGCTGTCTTTTGTACAACTTGAGCACGGTGAAGATAGAGGGGAATCCACATGCCCAGGGCCCCTG
TGGCGAAGGACACAGCGGATGTGGCCAGGGAGGAGAAGACGTAACTGCGGCTGGGGAGAATCCAGGGAGG
GAAACTGAGCTGGGGCAGCAGGCAGCCCTTACACCAGGGCCCAGGAGGCAGCCTATTCCCCTCTAGCCAG
CTACCTGCTCCTTCCCCAAACAGAAATGCGCTTTCTCAGGCCCAGCTGAGGGTTCAGGATGCAGGAACAA
TAAACTCTCAGGCCAAAATGTCATTCAGCACTACGGGCAGTGTAGACGGCAGGTGAGTGTGGTGGGCGTG
CTCTCAGCCACGCCTCCTCCCACCACACCCTGTGTGGTAGCACTCACTTTCGGATCAGGGCCTTCATGTC
TCGAAGCCAGGAGGTCCGTGCTTTGAGCTGCCCCCCAAGTTGATCAGCATGGCCTCTCTTAGTGGCTGGG
ACCAAGATGAGGATGAGTGTTCCTGTGATCATGCCCAGGACGGGGGAAACCTGATAGGATGGGAAACGTG
AAGTTTGAATGCTGTCTATGCTGCATAGGAGGGCCCAGGCAACTTACCTGGGCTCCGGGCCCTTTTACTA
GGCTAATAATCTCTGCCCAGCTGAGTAACAGAAAGGCTGAGCAAAGCCCCTGGGGATGAGGCCAGGGGAA
GGGTTAGAGGGCTCAAAGTGGACAGTCCAGACCAAAGGCAGGGCAGGAAAACAAGTTCAAGG



