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APPENDIX A 

 

Coding sequence of ENAM (Exon 3-10) 

 

 1 ggactgttat tatacgtaat aagagacttg acttgacagc tcctataata acacattcta 

       61 aattttaaat tcgatgtgtg ttttttacct taaactcttg tgatggcaaa accattttcc 

      121 tcaaagctga ttggttatgc aggtctacaa cagtgcttaa atggaacctt gctgtgccaa 

      181 gctttctgac aaggaggaat ctttttattt tgagcctttt tgatactgaa catgatatct 

      241 gagtgaagaa tttttgtttt attattaaga aataaatgta tcttgcttct tgagatctcc 

      301 ctggcttcag caatttgtag ttatttccac tatagaccat taagaatata tttcaaagac 

      361 aagctaacaa agttcaagta aaaattattt tttatatatt acagcttcta attggcattg 

      421 ggtgagtatt agagattatc aacataaatt acatatagtg tcaaataatg aatttaattc 

      481 atagatgttg gttaattctc cttattgcat tccttcttgt tggttgtata atcattgtat 

      541 gcagactaat cttctgataa aactttaaac tccttggttt atttggtgta tttgtttttc 

      601 ttgtaagttt tttccagcct tcttagacct cctttactac tgtgactttg tacatttccc 

      661 catagtgaag tctagttttg tcaacatcgc cctagaagta tctcaaaata cagtgcctgt 

      721 gtcatttcct ctctgattta gctttcatcc tacttttaaa gcaacagaag attaaacttg 

      781 attttgtggc cccctaatac aggtatgact ggataaaata attaacatga catgtgctgc 

      841 cttagaactg aagctttgct attcatttca tttatttgtt ccatttctat attttagttt 

      901 cttctcaggt taaagctgta tttttcttaa aggcttataa aaattttgct gaaaaaaatg 

      961 ttggtgcttc ggtgcaggct tggaacctct tttcctaaac tagataactt ggtgagtact 

     1021 ttcatttatt tttgccaata catacaggtt ctcaaactag atactgtcag aaatacactt 

     1081 gagagggcca aacactactg aaatgtatca gaagactcaa agagcatctg ctttcacaga 

     1141 tggaatggaa gaagaactta cacagtcatt gtactttgtg gcaatcatta tgagtgttac 

     1201 tttcaactca aaaaataact aattatagac tttaatcact aacttttaga gatggaaggg 

     1261 atctcagtca tccaacataa tatattaatt ttacaaaaga gaaaatgagt tttctatttg 

     1321 caaatataaa ggctacatat attatcaaga atcactgtga cagctactag agagatgaga 

     1381 tgaatgatta agcaaggcag aaattaacca tccaaaagca cccttaaatc ttgggccata 

     1441 atcttagaaa catttagcaa agaaagcttt caccagtatt ctctttatta gtttccacat 
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     1501 attgttgtaa cctatactaa acactctaaa ataacattca gctgttattt tcattctcta 

     1561 tgatgttcta actctgaaaa tctttaaata gtaggaaagg tatttacata ctactgcttc 

     1621 ctttgtttaa ttacattctg ccaatttttc taatgtatga aagataactg attacaccca 

     1681 caatttagga aaatgtccat tataaaaatg ctaaagcgtc atttatgttg ctcctatagg 

     1741 aagtaaacag aagggtgagc attggctcca attatgctag atagatttta tgtccagaaa 

     1801 aggaagaaag aatgaaagga atgaaaacaa ctgagtgtct acatgttggt tactctgcta 

     1861 ggaaatggac tatatctgat atacgatgaa aatgaatcat tctgattaaa accttttatt 

     1921 ttcctctatt gtatatgcaa atagaaagtt ttcttaagaa attactcaag taaatgtttc 

     1981 agaataaacc ttgttccaag atgtaaatac gagacttaat tttacaagtc tttcataatt 

     2041 aactagagtg ggataaatga atgaaccccg ttaaaaacaa tctccaaact tcatacataa 

     2101 gtctatatgt ttaatcaagg tatctaataa agagataaat ttactattct gcctatttcc 

     2161 tatttcttcc tattttcctg accatcttag agcataagtg attttttttt ttttttgaga 

     2221 cagagtctca ctctgtcgcc caggctggag tgcaatggca cgatcttggc tcactgcaac 

     2281 ctcctcctcc tgggttcaag cgattctcct gcctcagcct cccaagtggc tggtattaca 

     2341 ggtgtgagac accacacccg gctaattttt gtatttttag tagagacaag gtttcaccat 

     2401 gttggctcag ctggtctcaa gctcctgtcc tcaggggatc cacccacctc agcctcccaa 

     2461 agtgatggga ttaaggcgtg agccaccgcg cctggccaca taagtgattt ttaaaggaag 

     2521 tgatgatgat gataataata ataacaggaa caatagagga aaccaggaaa aaaataagat 

     2581 tctgcatatt ccagtttact tagtctctat ataacagaat attatctata acatcttaga 

     2641 aagtagcaca aagttttgat tttggagtgt gccctccttg aaactgagat tattctgtac 

     2701 aatgaatgta gttggacatc actatttctt tataaatcaa ctagtaacta gaaactcaaa 

     2761 cccattaata ttcctatttg ggggataacc tcctaatttc taattttcac attctggtgc 

     2821 tatgatatct ctctctttct ctctctctct gtctctctct ctttccctgt ctctctcttt 

     2881 ccctgtctct ctctctcacg cacacacact tatatttcct tttaatctga ctcttttggc 

     2941 agcttgaaaa gtaccagatg ataactatct aatagtttct tgacataaaa taaaactggc 

     3001 agcaggggcc ccatccattt ccatactctc cttgacagac aagtaggcta gtacttagat 

     3061 aagtgcagag tgccctaagc atacttattt cacagaccaa aaataaaaat caatttttta 

     3121 ttctaggtac caaaaggcaa aatgaagatt ctcctggtct ttctagggct tcttggtaat 

     3181 tctgttgcta tgccagtgag tattttttaa atgttagctc ttctctttgt gttccgttag 

     3241 gaacaattgt tgagcttatt tcaactgatg ttctgcattt gtcactgaca ttctcttact 

     3301 tccagatgca catgccccga atgcctggat ttagcagtaa aagtgaggag gtatgtacgt 

     3361 tcagtctcag aggagaagtt atccagagtc ctatcctaca catttactaa aaaggagaat 

Exon4 

Exon5 



82 

 

     3421 attggaaaat tgtctcatat ataatatttc ttatgaaaaa ggtaaaaaga gggagatttg 

     3481 aaagtcttaa actctcaaat cgaggcaaag tagtaatttc cccagccatc agcctaccta 

     3541 tgtacttcag tgttcctttt caaggtagat gtggatttgt gttaaaatct agttgatgtt 

     3601 accttatctg ctaagttttt tagctagcaa aagtgaccaa ttgtaccaag ggttattaga 

     3661 aggtagatgc ttaaaaatag aaataccttt cacatgactc atatcccaga tcattaatca 

     3721 aattcaatac atatcagaaa gatgaatcat cttgtcacat aattctcatg ttctcaaatc 

     3781 ctgaactcaa aaagaataga acagaacatt caaaaacttt acagtagatc agacttttat 

     3841 tttctatgat tctctattga ttattctcaa aataaaattc tgacttaaaa gttaaactgc 

     3901 ctgagaagct tctttaattg tatactttct taaaattcaa gcataagtag gaaaaggtga 

     3961 tatgactgtt gtgcattaaa atcagaaatt tttacactgg gaagttctaa ggttaaaaaa 

     4021 agaaatttta cttatttctt acgatttgtg cattgattta ataaaagttt cactttgtat 

     4081 cacattaatg gattcctttg gttgcagatg atgcggtata atcaattcaa ctttatgaac 

     4141 ggcccacatg taagtttttc tttatgttat ttctgatgat ttcttgttta tctagataac 

     4201 tccgttataa agtttgcctt agtcaataga gacaccaatc cacatgtttt aagtataatg 

     4261 taatcattac aaaagtttca aggtggaaaa attattgccc ctatcctctc acaccaaatt 

     4321 ttcttcttat tcattactat tgttctttca tgtaaatcaa aataattatt aatgagaaat 

     4381 gttatttatt tgagactgag tctcaaatgt atagtcaaga aaagatggtt ctgggaaaat 

     4441 atcacataag atgtcacaaa taatgacaat aaaaataaca tagtaagtat tggtgggggg 

     4501 taagttttac ttggattatc ttgaaagata acactacagt tatgaagcaa gttttatgtt 

     4561 atttaaataa atataggtta ttcttgtcac tgtatgctaa ttgtcagaac agacaaatca 

     4621 agtatcaggt ggttctttgg cacaattttt ctgataaaat tgtatgttag cataataaca 

     4681 ctacacatca cttttgattt ccatggaatg atcatgaggg ccattttgag gggaaaatca 

     4741 aggactacat ccattttttt gtaacccttt ttatccaagt cattctcttt taaagctctt 

     4801 tgcctaaaat aatcattgta aatttcctct tcctcaactt ttgattggct caactttttc 

     4861 atacccctgt ttttagtttt agtgacttta cctgtgattt gaaattttta ccaacttagt 

     4921 tgtcatgaaa tcctgtgtct tagtgcaata tttgcaattt tgaatttcat caatccacaa 

     4981 agcgtgggta catcatctaa tagatagcaa gagactaatt aatgaagact gggtatagag 

     5041 acaggtgtta aaccagggag gaaatatttg aatgagaact gatgttgcaa gactgatcat 

     5101 tcataaatta tcataaattt agaaattagc atttttataa attatcataa atttataaat 

     5161 taacattttt agattataac tacttttgct tccctgccca actttgtaat tgtggtgatt 

     5221 ctgataaaaa aatggattta atgaggatcc acctgtaacc aagaaccata gacaccatat 

     5281 aagtgtgttt acacagactg aatttttatc ctctcttttc ctttttttct tgttttttat 
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     5341 tttttgttta cagtctcact tcctttatct tatttttgtt ttttctcttc ttcatccagc 

     5401 cttataacaa atcacatggg ttctgaatac gacattaaat cttctgtaac ctgacttgta 

     5461 tacttctgac ctgagttagg gtttcagagt tagaaaatca tcagtcaaat tcttaaactg 

     5521 agatttccca cctaattctg ccttttggtt tgttttggtt gtttggcttt ctagaagacg 

     5581 gaagttcatt ctgtaagaca atgtgtaagg aaattctaac taaagatctg gaagcttcca 

     5641 tagttaagtc aagttccagg acttttaagc tctttggctg agttttagag gctgacatta 

     5701 gaggatggag acagcctgaa tcacagctct attatgattt cactattatt tgctaccctt 

     5761 tcagatggca cacctggggc ccttctttgg aaacggtctc cctcagcaat ttccacagta 

     5821 ccagatgccc atgtggcctc agccaccacc caacacatgg catccacgga aatcctcagc 

     5881 acccaaacgt cataacaaga ctgatcagac ccaagaaacc cagaaaccca accagactca 

     5941 gtcaaaaaag ccaccacaaa agcggccttt gaagcagcca tcacataatc aacctcagcc 

     6001 cgaagaggaa gctcaacccc ctcaggtgag acttgcacag aaaaattcca tatctgtaaa 

     6061 tggcctcgga gagatttgga gggccatgcc acccccatat acacacttca atacaggtac 

     6121 tctgttgcaa taccaatgtt tgttttgaca tgcatccaaa actgcatggc aagtcgactc 

     6181 caatcttgtt tggttgaaat tacccaaata ctgttgcctt ttaaaagctc cttttaaatt 

     6241 acagagacaa catggtgtaa taatatgagc actaatctaa cagtcgagaa tcaaaggttc 

     6301 aagtcctatg cctggtcctt attagttgta tgctattgaa caagttactt cacctttcta 

     6361 ggttccagtt tccccatgag taaactaaat agtttcgaag tttcatccaa atctgtgctt 

     6421 tgatgctcta aaatattgct cttaaattaa cattgcttcc agtactagta tgacataagg 

     6481 taagaagatg tgcaaatggt ttctcaagat ctcatccagt gtggagggag cttcgaaaat 

     6541 actggctttt aggccgggcg tggtggctca cacttgtaat cccaacactt tgggaggcca 

     6601 aggtaggtgg atcacctgag gtcaggagtt caagaccagc ctggccaaca tggtgaaacc 

     6661 ctgtctctac taaaaataca aaaagtagct gggcttggtg gtgcgtgcct gtaatcccag 

     6721 ctattcagga ggctgaggca gaagaatcgc ttgaacccgg gaggtggagg ttgcaatgag 

     6781 ccaagatcac gccactgcac tccagcctgg gcaacagagc aagactctgt ctcaaaaaaa 

     6841 taaaaagaaa atactggctt ttggtcagtt aacacttatt atcagacact attacagaca 

     6901 tagggagtac caaattgaat gaaaagacac tcctggattg gaatcctggc ttcagtgatt 

     6961 tacgagcaat gagattttgg gcaagtgacc aaacttctct gaacttcatg gtcttagtaa 

     7021 aatgggaata gtaatagttt atatcttcta tggttatatg aggatgaaat gagtttaaca 

     7081 atataaaatg ctcagcacag agcctggaat gtgtgtccaa tgatactaat tgttattatc 

     7141 attatcgtct ttgccctata aaaaacacag agtttaatgc aaagggagat gtagactccc 

     7201 aagtttcaat tgtatttagt tagtttcctt cattttttta tgtattcttt tcaataccac 

Exon7 



84 

 

     7261 atcactctga ttctttcttt ctctctaggc attcccacca tttggaaatg ggctattccc 

     7321 ctatcaacaa ccaccatggc aaattccaca ggtgagaaat ttttttttct ttacactgta 

     7381 agtgaaaaat aatattagta tgttataatt taaattaata taaattcata cattctaatg 

     7441 gaataccata taccaatcag tagatggtat gaaacaaaac cagtgcatca gtaatcatgc 

     7501 agaaaaagaa taattttttg aatttcatac tcagacaaat tggtgacata aatacaacct 

     7561 aaatcaccaa acagatacta ataaattagc taataaatta attttaaaag gttgcactac 

     7621 ttcattacta tttccccaca tccttaagaa atttttaaaa aacacacaaa ttatcttcat 

     7681 ttaatgtaat ggggaaactg ggacacagga caaaatggag tttgaaaacc acagggtgag 

     7741 ctatgattag acattttcat cctatcttac tgtttctagc cacagatata tcattataaa 

     7801 gaatcttggg gctgggcaag gtggctcacg tctgtaatcc cagcactttg ggaggccgag 

     7861 atgggtgatc acttgaggtc aggagctcaa aaccagcctg gccaacatgg tgaaatcccg 

     7921 tctctactaa aaatacaaaa atttgccagg catggtggtg catgcctgta atcccagcac 

     7981 tttgggaagc cgaggcaggc ggatcacctg aggtcaggag ttcgagacca gcctgaccaa 

     8041 caaggtgaaa ccccgtctct actaaaaata caaaaattag ctgggcataa tggcaggcac 

     8101 ctgtaatccc agatattcag gaagctgagg caggagactc acttgaaccc aggaagcaga 

     8161 ggttgcagtg agccgagatc gtgccattgc actccagcct aggtgacaga gcgagactcc 

     8221 gtctcaaaaa aaaaaaaaag agatcttgca aaatattgtt tacaagaagc ctcaaagaat 

     8281 cttaaacgtt taaaatcatt aaaataaaaa ataatattga aattgcatca taggcattaa 

     8341 aaatacgaat ggcaaaataa actttttgaa ctaaagaaat gttaaaggcc agttgctgct 

     8401 aaacaaacaa aacaacagga aatatttgtt gactgttcat tcagctatga cataggtttt 

     8461 ccttgtctac aactctatta ccaagaaggc tttttatcag tgaggaacaa ttcattttaa 

     8521 ggagtaagag ttccttacat ttttcctcct taaaagagtg acttcctttt actggctatg 

     8581 ctgaactaag gaaattaagg cagtacaagg taaagatttt aaaaacagat aaacatgatt 

     8641 ctcatgctga agtaactatt aatctcatct acataaaact tgagaagcag aaactcggcc 

     8701 tccaagtttg attaggagaa ttaactttag tcaaataaaa atatcatagt aataattcaa 

     8761 ggattgtcag tttggagttt gtccccctaa acatgaagcc acattctaaa aataacatcg 

     8821 ttacttaatc tctattatta gatgttctaa tatggatact tggattctaa cagcactcaa 

     8881 atttctctct ctcaccctct ctctgtatgt gtgtgcatgg tgtgtgtttg ttgggggttg 

     8941 tggagggtat gtttttgagt gttggaggtg gtaaggagga ttgccaacag atgcagccat 

     9001 acagagtatt ttaagtagga taatctagga tccagctgaa gcctttgtat ttaccagtat 

     9061 tcactgttag atcataattc ttagcagctg gactgtgaga gctaataact caaacgctaa 

     9121 aagctcagag tactaactga gctcaatcat tgacttgagc tatttttaga caccctgagt 
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     9181 cttacaaaca aatggcggca tcgaacgtgg ttttctcctg tgttcactgt gtttttcact 

     9241 tctcagaggt taccaccacc aggttatgga cgcccaccaa tcagcaatga agaagggggg 

     9301 gtaagtacaa gtaaaactac attctccact agaaattaca atccattcgc ccctgctttt 

     9361 ttatccacat ctaataagaa agttaaaatc caacacatga acctgtagct caagcttccg 

     9421 tgatttttag aaaataaaaa agttaaacaa atcaagccag tggtccaaag attgatggtg 

     9481 gactccagac agtgataaac agagaaagaa gtaagagttt cttagaatgt tatcctcaag 

     9541 aggaaattaa gtgatctcta acttcctgat tatattaata caaataaatt gaagccaaga 

     9601 aaagatcaat tactactcaa tttcactttt aagttactgg ataaactgaa cccagaaccc 

     9661 aagtcttctg ttactctgct caatggcctt tttactatac cacactagga gaagaaccaa 

     9721 atgtatatca cagagtgata tactcttaat attccagctc tatgtcatct aaaaagtcat 

     9781 tttagtgatt gtggcatagc accccacccc cctggagctt acttcttttt ccctaaatat 

     9841 gtgatatgtc ctcagtgaac tgtggtaact taatagcttg actggagagt gggcgacaga 

     9901 ttgttctttt tttttttttt tttttttttt tttgagacag gtgggagatc acctgagcct 

     9961 tgggggtgga ggttgcagtg agccatagca ccactgcact ccagcctggg tgacagagcg 

    10021 agactatctc aaacaaaaga gaggttggca ttacctgctc taagaggtcc ctttcagctt 

    10081 taagattatg tatatataca ttttgtaagt aagtcttttc atctcccaca gtctattatt 

    10141 agcatggcag ccagagtgaa cctgtgaaaa caatagtctc atcttgttgc tcctctgctc 

    10201 agtccctgca atgactgcca atttcttatc tttcttttct ttctttcttt cttttttttt 

    10261 tttttgtaag acagagtctc gctctgtcat ccaggctgga gtgcagtggc acgatctcgg 

    10321 ctcactgcaa cctccacctt ctggattcaa gcaattcagt tctcatacct cagcctcccg 

    10381 agtagctgag attacaggtg tgtgccatca cacccgtcta atctttgtat ttttttagag 

    10441 atgggatttc accatgttga ccagactagt atcgaactcc tggcctcaag tgatccagcc 

    10501 acctcagcct cccaaagtgc tgggattaca ggcatgagcc actgcaactg gcagagattg 

    10561 ttcttaaaat aacattgaag attaccgtgt cagtaatggt ataaggcgct ctcaaatata 

    10621 tcatgaaata accccaaata aaaatgattc agataattgt atgcaaccta gaaagtggca 

    10681 cttctaattt tcatatgagt aacataagaa aggaagcaga aagatccagg cagttatcac 

    10741 aggctttaag aagcttttat ttaggccagg cacgggtggc tcacacctgc aatcccagca 

    10801 ctttgggagg ctgaggcagg tggatcactt gaggtaagga gtttgagacc agcctggcca 

    10861 aggtggtgaa atcccgtctc tactaagaat acaaaaatta gccgggtatg gtggtgctgg 

    10921 cctgtaatcc cagctactgt ggagcctgag gcagaagaat cgcttgaacc caggagggga 

    10981 aggttgcagt gagctgagat cacatcattg cactctagtc taggcgacag agcgagactc 

    11041 agtctcaaaa aacaaaaaag gaaagaaatc tgaatttaga taggcacaat ggctcacacc 
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    11101 tgtaatccca acactttggg aggctgagac aggaggatca cttaagccca ggatttcaag 

    11161 accagcctgg gcaacatagg gagaataaaa taaatgttag gtgaacgtgg tgtcacgtgc 

    11221 ctgtggtccc agctacccag gaggctgaag tgggaggatc actttagcct gggaattcaa 

    11281 ggctgcaggg aaccctgatc ttgccactgc actccagcct gggcaacaaa gaaaaaccct 

    11341 gtctcaaaaa ctaagatgtc tgtattctac ctcttgaggg cactacctga tttcctgcat 

    11401 gatcttggga gatatttcct tgcctgtctt tctcatctcc atccacaaat ggggattaaa 

    11461 atacttttct ttatattgca tttgttttaa aaagaaaaat caaatgatct aaatgccaca 

    11521 caaatgtcta acaaacatac tgactgagtt cgtgatgatt aaatcattca ttaaatgaaa 

    11581 atttattaag aacatcccac tctcctcggt actggaaaac aaggatgaga agcataatgt 

    11641 tttcattcaa aaccttcaca tgggagaatt aaatggaaga atcccaggaa aataggaaac 

    11701 tgaaattcag tgggataatt gtgatgacag aaatctgtac tgctgtggac tcctaggaat 

    11761 aggacctaat tctgcccatg gaagtcaaga cacagaaggt agaagtcaaa ctgagctctg 

    11821 aaggatgagt caaatttgcc aggaggaata aatgtgtcaa tggaagaagt ttcaatatga 

    11881 ataagccgtg tgcaaaggca ctgaaacata aaaagaatag agaacccaga gaattcaacg 

    11941 tagttgtgat ttgcaactgc ataaagtgca agggggagga aatgaggctg aatgtaatag 

    12001 ttatagccca gattattatt aaaaattgta ttattattat ataatatata acacttatta 

    12061 ggcacttact aagtaccagg cactgagctg tacttatttt gtctcatttg gccctcatga 

    12121 caacctatga ggtagacgtt attttattat catctccata ttacaaatga ataaaccaag 

    12181 gttggcccag agtcatagta ctaatactgg tggaacgggg attttaatgc acatctgtct 

    12241 agagccccac tgtttagcag catgttgtac tgctttgatg ttatgttaag ggatttagag 

    12301 tttattttgt aaaggagaac tttaaataca aatttaaaga ggaaaggggc caaatttcca 

    12361 tatacccact ctcagcctct aatactctga cggcagtgca gaagcaagat taaaggaaag 

    12421 taagactgta tccagagtag ccagtaagaa aactactgta acagttcagg ggtactgtgg 

    12481 attaaggaag tgggaacaag gatgaaagtt tagattttat aggacctgat tattaatagt 

    12541 ctgaagtact aagagagagc agaaacttaa gaaactgtac agatagtggt gaatgttgct 

    12601 taaatataga acatcggagg aggagatttc acgggagatg agcccagttc tgggtgcatt 

    12661 cagttggagg tactcatgaa atctttagtg gagatgtttt gctgcctcaa ccttgggtga 

    12721 gagtgttgtg ggttagaatt atgcctttgg gagttgttag cagtctatgc ctattaaaag 

    12781 catgggctga tgcaatagaa ttcttttttc tttctttctt tcttttattt ttttttattt 

    12841 tatttattta tttatttttt tttttgagat ggagtctcgc tgttgccagg ctggaatgca 

    12901 gtgacacgat ctgggctcat tgcaacctcc acctcctggg ttcaggcgat tctcctgcct 

    12961 cagcctcctg agtaactggg actacaggtg cgtgcaccac catgcccagc taatttttgt 
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    13021 atttttagta aagacggggt ttcaccatgt tggccaggat tgtctcgaac tcctgacctc 

    13081 gtgatccacc tgtctcggcc tccaaaagtg ctgggattac aggtgcaata gaattcttaa 

    13141 aagaggtatg taaaaacaga acagaaaaat taggaggatg gaggatgaaa tcattaaaaa 

    13201 caaaacagaa aaacaaacaa aaaccctcag atgtataagg cctaaaaaga gaaagctgag 

    13261 cagtggtcag aaaaaaatac caggagagag aaccagaaag agtatggtca tggaaaccaa 

    13321 ggaagaatca aatttcaaga aagaaagtaa agctaatgat gttaaaagaa tcatgtggct 

    13381 gataagattt ccctgttata ctaaaaaatt ccaaacaaca ccatggtggg aaacaaaggg 

    13441 caattattga tttccatttt ctttcctaca gaatccttac tttggatatt ttggatatca 

    13501 tggctttggg ggtcgccctc cttattattc agaagaaatg tttgaacaag attttgaaaa 

    13561 acccaaagaa gaagatcctc ctaaagcaga aagtccaggc acagaaccca cagctaattc 

    13621 aacagtcact gagacgaatt ctacccaacc aaatcctaaa gggagtcagg gaggaaatga 

    13681 caccagcccc acaggaaaca gtaccccagg actaaacact gggaacaacc ctccagctca 

    13741 aaatgggatt ggcccactcc ctgcagtcaa cgcttcaggc cagggagggc caggaagtca 

    13801 aatcccatgg agaccaagtc agccaaatat tcgtgaaaat catccatatc ctaatataag 

    13861 aaattttcct tcaggaagac agtggtattt cactggtact gtcatggggc acagacagaa 

    13921 taggcctttt tacagaaatc aacaagttca aaggggtcct cggtggaact tctttgcttg 

    13981 ggaacgtaaa caagtagctc gtccaggaaa tccagtttat cacaaagctt accctcctac 

    14041 ttcaagaggc aattatccca attatgcagg aaatccagca aatctcagaa gaaagcctca 

    14101 ggggccaaat aaacaccctg taggaactac tgttgcccca ctgggtccca aacctggccc 

    14161 tgttgttcgc aatgaaaaaa tccaaaatcc aaaggagaag cccctgggtc caaaagaaca 

    14221 aataatagtt cctacaaaga atccaaccag cccctggaga aactctcaac agtatgaagt 

    14281 taataaatca aattataaac tgcctcactc tgagggttat atgccagtcc caaattttaa 

    14341 ttctgttgat caacatgaaa actcctatta cccaagagga gattccagaa aagtcccaaa 

    14401 ttctgatgga caaacccaaa gccagaattt gcccaaaggg attgttttag ggtcaagaag 

    14461 gatgccatat gaatcagaaa ctaatcagtc agaattaaag cacagctcat atcagcctgc 

    14521 tgtataccct gaggaaatcc cttctcctgc aaaagaacat tttcctgctg gaagaaatac 

    14581 ttgggaccac caagaaatct ctccaccttt taaggaagat ccagggaggc aagaagaaca 

    14641 tttaccccat ccttcccatg gttctagagg aagtgttttc taccctgaat ataacccata 

    14701 tgatcccagg gaaaactcac cataccttag aggcaataca tgggatgaga gagatgattc 

    14761 tcccaatact atggggcaaa aagaaagtcc actctacccc ataaataccc cagaccagaa 

    14821 ggagatagtc ccttataatg aagaggaccc agttgatcca actggagatg aagtctttcc 

    14881 tggacaaaat agatggggtg aagagttgag cttcaaagga ggcccaacag ttaggcacta 
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    14941 tgaaggtgaa caatatacct caaatcagcc aaaggaatat cttccctatt ctttagataa 

    15001 tccatcaaaa ccaagggagg atttttatta cagtgaattt tacccatgga gcccggatga 

    15061 gaattttcca tcatataata cagcttctac tatgccacca cctatagaga gcaggggcta 

    15121 ctacgttaat aatgccgctg gaccagaaga aagcactcta tttccttcac ggaattcctg 

    15181 ggaccacagg atacaagccc aagggcagag agaaagaagg ccgtatttta acagaaatat 

    15241 ctgggatcag gcaacacatt tacaaaaagc cccagctagg ccaccagacc agaaaggtaa 

    15301 ccagccctat tacagtaaca ccccagctgg gcttcagaaa aatccaatat ggcatgaagg 

    15361 tgagaatttg aactatggca tgcaaataac taggatgaat tctccagaga gagaacattc 

    15421 atctttccct aacttcatcc caccaagtta cccatcaggt caaaaagaag cacatttatt 

    15481 tcacctaagc cagagaggct cttgctgtgc tggtagctcc acagggccca aggacaatcc 

    15541 actagctcta caagactaca ctccatccta tggtcttgca cctggggaga accaagacac 

    15601 cagtcctctg tatacagacg gtagtcatac caagcagaca agagatatca tctccccaac 

    15661 aagcatccta ccaggccaaa gaaacagctc agagaagagg gaaagccaaa acccttttag 

    15721 agatggtgtg tccacgctga ggaggaacac accatgttct ataaagaatc aactgggcca 

    15781 aaaggaaatt atgccctttc ctgaagccag ttcccttcaa tcaaagaata caccttgtct 

    15841 caaaaatgat cttggaggag atgggaacaa cattctggaa caagtttttg aagacaacca 

    15901 gctcaatgaa agaactgttg accttactcc tgagcagctt gttattggta cacctgatga 

    15961 aggctccaat ccagaaggca tccaaagtca agtccaagaa aatgagagtg agaggcaaca 

    16021 gcaaagacca tctaacattc tgcatttgcc atgctttggc tccaaattag caaagcatca 

    16081 ctcttccacc accggaactc catctagcga tggaaggcaa agcccatttg atggggattc 

    16141 aattacgcct actgaaaatc ctaacacatt ggttgagtta gctactgagg aacaatttaa 

    16201 gagtataaat gtagacccac ttgatgcaga tgaacacagt ccatttgaat tccttcaaag 

    16261 agggaccaat gtacaggacc aggtacaaga ctgcttacta cttcaggcct aggggttatc 

    16321 caaccaagca ttcttgggga aagagaaatc actgacattc tataccaatg gttcccaaaa 

    16381 ttttttcccc aagacttaat taagtgtctg actgtcttgg tgatccttaa gttttctccc 

    16441 ctctcagcaa taggagtagc gacccaggtg gagctgagat taggcctctg gggatcacca 

    16501 gatctagcac tttcacagat tagtgcagac cttaaaaaag caagaaggcc atgaccatcc 

    16561 ctgcctcgaa acttgcaagt cacttgtctg agttagtttc cttttgcttg atgacttctt 

    16621 ttgctctcaa agttccatac ttgcaaaatt ggtttttcaa gactgaaagg cagattaact 

    16681 ttccattcta cttatggaga tccacacatc agtatagtcc tgatgcactg tacgtttttt 

    16741 gcttgtgttg atcttgtcag gtttttttcc tactcaatat tctcttcaag catttttttt 

    16801 cttccactgc cactctcttt acctttatca tttctttttc ttagctttct tccttctttt 
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    16861 ctctctccct caaccattct gtatttagct ttctaatcct catctttttc tctctgtata 

    16921 tcacttctta catattaaat tagctatttt aaccatttct agtctcttct ttatgtctac 

    16981 ctcctccatt atgtcttcgt ctcttccaac ctatctgttc tgtctcccaa tgtaccactt 

    17041 atcaactaat ccctctcctc tctgattcct ttcttccctt caatttatct ttttccctgt 

    17101 tacaccattt tcatcttaag actgcatgtc actctcttcc tttttgtatc cactctccaa 

    17161 atcgtaccct aaatttttct tgacccagct taaccatcat tacagaatat attttggaaa 

    17221 tggtagacac tgatagctac tttgttttta gttatcttag ggtctctacc aagtagacac 

    17281 agttcagtta gagagacgta tttaaggaga agggaaggca ggatacccag aactagcagc 

    17341 ctagggaaaa ggcttaggaa gatggagaat gaggaactga agaaactgcc gctctgagac 

    17401 tgcacatcca ggaaaaaaga ctaggacttg ccacacactg ccaattcata atccgcagga 

    17461 tctgtagaag acattttggg aaacactgtc ttaaataaaa actcaatgtt tagttgtttt 

    17521 tttttttttt tactagttca gcataaggga ttctaccagt atgtgctact actaacattc 

    17581 ttcatgtcca tgcagaatta cttacagaca ctctttcttg gtatcttgaa taaattgtgt 

    17641 aaattatttt gaaaagtgga tatttctata tgccttgctt ataatacatc agggattatt 

    17701 attcttatta ataacatgtt ggcctattat ctggatgtcc cttgcctaga gcaggaaaaa 

    17761 agtctcagaa ttacctaaaa acatacttta taactttaag agatttctta ggatacatct 

    17821 tcaggggcag atttcataac aacatctcaa aaatttgggg aaacacaacg ttgaaaactt 

    17881 cctaagaaaa ggaatcttgc ccttgaatct tctgaagtac ctagcacagt gtcttcaaca 

    17941 tagaaggtac ccaataaata tatatcaatt cattttttaa tgactttcaa cactcccatg 

    18001 aaaacaccgt agtctgcttt tcctgaaagg tgactgtcta ggatgctgaa tgagccacca 

    18061 ctccgtagct ttatatattc agcaacattt ccatcataga atttcagcgt tagaagggat 

    18121 cttagaggta gattatccag gccatcccct actgcttaca ttcccctccc cctggccagt 

    18181 tttatatttt aatcacacat tgaaaaattc attaacttat tctgtataaa actgtctttt 

    18241 aagaattatc ctttcaaaat aaaaatgtta ttgtttcact agtttatttt tccaaatgat 

    18301 tttttttgaa atctcaatat gagtactttc attacaagat actcacttca catttcacca 

    18361 aaatgcatgg gttcacataa ttgttttggc agatatgttg acatatctga atttataaga 

    18421 cactgctact taaactacca tctgagatcg 

 

The shaded parts indicate the coding regions. 
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APPENDIX B 

 

ENAM amino acid sequence 

 
        1 mlvlrcrlgt sfpkldnlvp kgkmkillvf lgllgnsvam pmhmprmpgf sskseemmry 

       61 nqfnfmngph mahlgpffgn glpqqfpqyq mpmwpqpppn twhprkssap krhnktdqtq 

      121 etqkpnqtqs kkppqkrplk qpshnqpqpe eeaqppqafp pfgnglfpyq qppwqipqrl 

      181 pppgygrppi sneeggnpyf gyfgyhgfgg rppyyseemf eqdfekpkee dppkaespgt 

      241 eptanstvte tnstqpnpkg sqggndtspt gnstpglntg nnpsarngig plpavnasgq 

      301 ggpgsqipwr psqpnirenh pypnirnfps grqwyftgtv mghrqnrpfy rnqqvqrgpr 

      361 wnffawerkq varpgnpvyh kaypptsrgn ypnyagnpan lrrkpqgpnk hpvgttvapl 

      421 gpkpgpvvrn ekiqnpkekp lgpkeqiivp tknptspwrn sqqyevnksn yklphsegym 

      481 pvpnfnsvdq hensyyprgd srkvpnsdgq tqsqnlpkgi vlgsrrmpye setnqselkh 

      541 ssyqpavype eipspakehf pagrntwdhq eisppfkedp grqeehlphp shgsrgsvfy 

      601 peynpydpre nspylrgntw derddspntm gqkesplypi ntpdqkeivp yneedpvdpt 

      661 gdevfpgqnr wgeelsfkgg ptvrhyegeq ytsnqpkeyl pysldnpskp redfyysefy 

      721 pwspdenfps yntastmppp iesrgyyvnn aagpeestlf psrnswdhri qaqgqrerrp 

      781 yfnrniwdqa thlqkaparp pdqkgnqpyy sntpaglqkn piwhegenln ygmqitrmns 

      841 perehssfpn fippsypsgq keahlfhlsq rgsccagsst gpkdnplalq dytpsyglap 

      901 genqdtsply tdgshtkqtr diisptsilp gqrnssekre sqnpfrdgvs tlrrntpcsi 

      961 knqlgqkeim pfpeasslqs kntpclkndl ggdgnnileq vfednqlner tvdltpeqlv 

     1021 igtpdegsnp egiqsqvqen eserqqqrps nilhlpcfgs klakhhsstt gtpssdgrqs 

     1081 pfdgdsitpt enpntlvela teeqfksinv dpldadehsp feflqrgtnv qdqvqdclll 

     1141 qa 
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