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Where do �sites� come from?

1. Storks

2. Alignment estimates

Halorubrum ------GUAGGCGGCCAAAGCGG-CAGGGAAAGACCCGUACCCAUUCCGAACACGGA-AGUGAAGCCUGCCAGCGUAC-CAGCUA-GUACUGGAGUGGGAGACCCUCUGGGAGCGCU-GGUUCGCCGCCUACUC----
Candida ------GGUUGCGGCCAUAUCUA-GCAGAAAGCACCGUUCCCCGU-UCGAUCAACCGUAGUUAAGCUGCUAAGAGC-AAUACCGA-GUAGUGUAGUGGGAGACCAUACGCGAAACUA--UUGUGCUGCAAUCU-----
Drosophila ------GCCAACGACCAUACCAC-GCUGAAUACAUCGGUUCUCGU-CCGAUCACCGA-AAUUAAGCAGCGUCGGG--CGCGGUUA-GUACUUAGAUGGGGGACCGCUUGGGAACACC--GCGUGUUGUUGGCCU----
Euglena ------GAGUACGGCCAUACUAC-CGGGAAUACACCUGAACCCGU-UCGAUUUCAGA-AGUUAAGCCGGGUUAGG--CCCAGUUA-GUACUG-AGUGGGCGACCACUUGGGAACACU--GGGUGCUGUACGCUU----
Homo ------GUCUACGGCCAUACCAC-CCUGAACGCGCCCGAUCUCGU-CUGAUCUCGGA-AGCUAAGCAGGGUCGGG--CCUGGUUA-GUACUUGGAUGGGAGACCGCCUGGGAAUACC--GGGUGCUGUAGGCUUU---
Caenorhabditis ------GCUUACGACCAUAUCAC-GUUGAAUGCACGCCAUCCCGU-CCGAUCUGGCA-AGUUAAGCAACGUUGAG--UCCAGUUA-GUACUUGGAUCGGAGACGGCCUGGGAAUCCU--GGAUGUUGUAAGCU-----
Dictyostelium ------GUAUACGGCCAUACUAG-GUUGGAAACACAUCAUCCCGU-UCGAUCUGAUA-AGUAAAUCGACCUCAGG--CCUUCCAA-GUACUCUGGUUGGAGACAACAGGGGAACAUA--GGGUGCUGUAUACU-----
Cryptosporidium ------GCAAUCGGCCAUACUAC-AUCGAAUAUACCGGAUCCCAU-CAGAACUCCGA-AGUCAAGC-GGUGUAAGG-UUCGGUUA-GUACUAGGGUGGGGGACCACCUGGGAAGACCA-GAAUGUCGAUCGCCUC---
Nosema -------GAUACGGUUAUAUUUA-CUGAAAACCACCGGAACCCAU-CAGAACUCCGA-AGUUAAACCAGUAUGAG--CUUAAUUA-GUACUAAGAAGGGAGACCACUUGGGAACGUU--GGGUGGUA-----------
Zea ------GGAUGCGAUCAUACCAG-CACUAAAGCACCGGAUCCCAU-CAGAACUCCGA-AGUUAAGCGUGCUUGGG--CGAGAGUA-GUACUAGGAUGGGUGACCUCCUGGGAAGUCC--UCGUGUUGCAUUCC-----
Methanospirillum ----UCAAUAGCGGCCACAGCAG-GUGUGUCACACCCGUUCCCAUUCCGAACACGGA-AGUUAAGACACCUCACGUGG-AUGACG-GUACUGAGGUACGCGAGUCCUCGGGAAAUCA-UCCUCGCUGCUAUUGUU---
Nanoarchaeum GUUUCGUGGGAGGGCCAUAGCGGCCCGGGAACCACCCGUACCCAUCUCGAACACGGA-AGUUAAGCCGGGCCGCGUCCCGAGUG--GUACU--GCCCCGCGAAGGGGUGGGAAGCUCG-GGAUGCCC-----------
Thermoplasma ----GGCAAC--GGUCAUAGCAG-CAGGGAAACACCAGAUCCCAUUCCGAACUCGAC-GGUUAAGCCUGCU-GCGUAUUGCGUU--GUACUGUAUGCCGCGAGGGUACGGGAAGCGCA-AUAUGCUGUUACCACU---
Methanococcus ---UGACAUAACGGUCAAAGCGG-AGGUGUAACAUCCGAUCCCAUCCCGAUCUCGGA-AAUUAAGCCCUCCAGCGAUUCUUUAA--GUACU-------GCUAUCUAGUGGGAACAAAG-UGACGCCGUUAGUCAC---
Thermococcus ----GGUACGGCGGUCAUAGCGG-CGGGGUCACACCCGGUCUCGUUUCGACCCCGGA-AGUUAAGCCCGCCAGCGAUCCCGGUU--GUACUGCCCUCCGGGAGGGGGCGGGAACCGG--GGACGCCGCCGGCCAC---
Pyrobaculum -GCCCCUAACCCGGCCAUAGGCGCCGGUGAUACGCCCGGUCUCAU-CAGAACCCGGA-AGCUAAGGCCGGCGCCGCGCUCGGGA--GUACUGGGCUCCGCGAGGGCCCGGGAAACCG--GCGUGCUGGGAGGGGGCUU
Sulfolobus ----GCCCACCCGGUCACAGUGA-GCGGGCAACACCCGGACUCAUUUCGAACCCGGA-AGUUAAGCC-GCUCACG-UUAGUGGG--GCCGUGGAUACCGUGAGGAUCCGCAGCCCCA--CUAAGCUGGGAUGGGUUUU
Methanothermobacter ------GUUGGCGGUCAUGGCGU-GGGGUUUAUACCUGAUCUCGUUUCGAUCUCAGU-AGUUAAGUCCUGCUGCGUUG-UGGGUGUGUACUGCGGUUUUUUGCUG--UGGGAAGCCC-ACUUCACUGCCAGACAA---
Bacillus ------UUUGGUGAUGAUGGCAG-AGAGGUCACACCCGUUCCCAUACCGAACACGGA-AGUUAAGCUCUCUAGCG----CCGAUG-GUAGUUGGGACCUUGUC--CCUGUGAGAGUA--GGACGUCGCCAAGC-----
Flavobacterium ------UAAGGUGGUUAUUGCGG-CGGGGCUCGACCUCUUCCCAUCCCGAACAGAGU-AGUUAAGCCCGCCUGCG----CAGAUG-GUACUGCAGU-------UAUGUGGGAGAGUA--UGUCGUCGCCUUUC-----
Campylobacter --AUGUCCG--UGAUUAUACAGA-UGUGGAAACGCCUUGCUCCAUCCCGAACCAAGA-AGCUAAGCACAUCGUGG----GUGAUG-AUACUACGCCUUACUGGCA-GGGGGAAAGUA--GCUCAU-UGCGGACUU---
Agrobacterium ---CGACCUGGUGGUCAUCGCGG-GGCGGCUGCACCCGUUCCCUUUCCGAACACGGC-CGUGAAACGCCCCAGCG----CCAAUG-GUACUUCGUCUCAAGAC---GCGGGAGAGUA--GGUCGCUGCCAGGUCU---
Escherichia ---UGCCUG-GCGGCCGUAGCGC-GGUGGUCCCACCUGACCCCAUGCCGAACUCAGA-AGUGAAACGCCGUAGCG----CCGAUG-GUAGUGUGG--GGUCUCCCCAUGCGAGAGUA--GGGAACUGCCAGGCAU---
Thermotoga --AUCCCCGGGUGCCGAUACUGGGGCGGGAAACACCCGGUUCCAUUCCGAACCCGGC-CGUUAAGC-CGCCCUGGG---CCGAUG-GUAGUAUGG-GGGCAGCCCCAUGCGAGAGUA--GGUAGCGCCCGGGGAU---
Thermus --AAUCCCCCGUGCCCAUAGCGG-CGUGGAACCACCCGUUCCCAUUCCGAACACGGA-AGUGAAACGCGCCAGCG----CCGAUG-GUACUG-GGCGGGCGACCGCCUGGGAGAGUA--GGUCGGUGCGGGGGAU---

 

Clustal W alignment

Alignment ambiguity is common for divergent sequences.



Where do �sites� come from?

1. Storks

2. Alignment estimates

Halorubrum ------GUAGGCGGCCAAAGCGG-CAGGGAAAGACCCGUACCCAUUCCGAACACGGA-AGUGAAGCCUGCCAGCGUAC-CAGCUA-GUACUGGAGUGGGAGACCCUCUGGGAGCGCU-GGUUCGCCGCCUACUC----
Candida ------GGUUGCGGCCAUAUCUA-GCAGAAAGCACCGUUCCCCGU-UCGAUCAACCGUAGUUAAGCUGCUAAGAGC-AAUACCGA-GUAGUGUAGUGGGAGACCAUACGCGAAACUA--UUGUGCUGCAAUCU-----
Drosophila ------GCCAACGACCAUACCAC-GCUGAAUACAUCGGUUCUCGU-CCGAUCACCGA-AAUUAAGCAGCGUCGGG--CGCGGUUA-GUACUUAGAUGGGGGACCGCUUGGGAACACC--GCGUGUUGUUGGCCU----
Euglena ------GAGUACGGCCAUACUAC-CGGGAAUACACCUGAACCCGU-UCGAUUUCAGA-AGUUAAGCCGGGUUAGG--CCCAGUUA-GUACUG-AGUGGGCGACCACUUGGGAACACU--GGGUGCUGUACGCUU----
Homo ------GUCUACGGCCAUACCAC-CCUGAACGCGCCCGAUCUCGU-CUGAUCUCGGA-AGCUAAGCAGGGUCGGG--CCUGGUUA-GUACUUGGAUGGGAGACCGCCUGGGAAUACC--GGGUGCUGUAGGCUUU---
Caenorhabditis ------GCUUACGACCAUAUCAC-GUUGAAUGCACGCCAUCCCGU-CCGAUCUGGCA-AGUUAAGCAACGUUGAG--UCCAGUUA-GUACUUGGAUCGGAGACGGCCUGGGAAUCCU--GGAUGUUGUAAGCU-----
Dictyostelium ------GUAUACGGCCAUACUAG-GUUGGAAACACAUCAUCCCGU-UCGAUCUGAUA-AGUAAAUCGACCUCAGG--CCUUCCAA-GUACUCUGGUUGGAGACAACAGGGGAACAUA--GGGUGCUGUAUACU-----
Cryptosporidium ------GCAAUCGGCCAUACUAC-AUCGAAUAUACCGGAUCCCAU-CAGAACUCCGA-AGUCAAGC-GGUGUAAGG-UUCGGUUA-GUACUAGGGUGGGGGACCACCUGGGAAGACCA-GAAUGUCGAUCGCCUC---
Nosema -------GAUACGGUUAUAUUUA-CUGAAAACCACCGGAACCCAU-CAGAACUCCGA-AGUUAAACCAGUAUGAG--CUUAAUUA-GUACUAAGAAGGGAGACCACUUGGGAACGUU--GGGUGGUA-----------
Zea ------GGAUGCGAUCAUACCAG-CACUAAAGCACCGGAUCCCAU-CAGAACUCCGA-AGUUAAGCGUGCUUGGG--CGAGAGUA-GUACUAGGAUGGGUGACCUCCUGGGAAGUCC--UCGUGUUGCAUUCC-----
Methanospirillum ----UCAAUAGCGGCCACAGCAG-GUGUGUCACACCCGUUCCCAUUCCGAACACGGA-AGUUAAGACACCUCACGUGG-AUGACG-GUACUGAGGUACGCGAGUCCUCGGGAAAUCA-UCCUCGCUGCUAUUGUU---
Nanoarchaeum GUUUCGUGGGAGGGCCAUAGCGGCCCGGGAACCACCCGUACCCAUCUCGAACACGGA-AGUUAAGCCGGGCCGCGUCCCGAGUG--GUACU--GCCCCGCGAAGGGGUGGGAAGCUCG-GGAUGCCC-----------
Thermoplasma ----GGCAAC--GGUCAUAGCAG-CAGGGAAACACCAGAUCCCAUUCCGAACUCGAC-GGUUAAGCCUGCU-GCGUAUUGCGUU--GUACUGUAUGCCGCGAGGGUACGGGAAGCGCA-AUAUGCUGUUACCACU---
Methanococcus ---UGACAUAACGGUCAAAGCGG-AGGUGUAACAUCCGAUCCCAUCCCGAUCUCGGA-AAUUAAGCCCUCCAGCGAUUCUUUAA--GUACU-------GCUAUCUAGUGGGAACAAAG-UGACGCCGUUAGUCAC---
Thermococcus ----GGUACGGCGGUCAUAGCGG-CGGGGUCACACCCGGUCUCGUUUCGACCCCGGA-AGUUAAGCCCGCCAGCGAUCCCGGUU--GUACUGCCCUCCGGGAGGGGGCGGGAACCGG--GGACGCCGCCGGCCAC---
Pyrobaculum -GCCCCUAACCCGGCCAUAGGCGCCGGUGAUACGCCCGGUCUCAU-CAGAACCCGGA-AGCUAAGGCCGGCGCCGCGCUCGGGA--GUACUGGGCUCCGCGAGGGCCCGGGAAACCG--GCGUGCUGGGAGGGGGCUU
Sulfolobus ----GCCCACCCGGUCACAGUGA-GCGGGCAACACCCGGACUCAUUUCGAACCCGGA-AGUUAAGCC-GCUCACG-UUAGUGGG--GCCGUGGAUACCGUGAGGAUCCGCAGCCCCA--CUAAGCUGGGAUGGGUUUU
Methanothermobacter ------GUUGGCGGUCAUGGCGU-GGGGUUUAUACCUGAUCUCGUUUCGAUCUCAGU-AGUUAAGUCCUGCUGCGUUG-UGGGUGUGUACUGCGGUUUUUUGCUG--UGGGAAGCCC-ACUUCACUGCCAGACAA---
Bacillus ------UUUGGUGAUGAUGGCAG-AGAGGUCACACCCGUUCCCAUACCGAACACGGA-AGUUAAGCUCUCUAGCG----CCGAUG-GUAGUUGGGACCUUGUC--CCUGUGAGAGUA--GGACGUCGCCAAGC-----
Flavobacterium ------UAAGGUGGUUAUUGCGG-CGGGGCUCGACCUCUUCCCAUCCCGAACAGAGU-AGUUAAGCCCGCCUGCG----CAGAUG-GUACUGCAGU-------UAUGUGGGAGAGUA--UGUCGUCGCCUUUC-----
Campylobacter --AUGUCCG--UGAUUAUACAGA-UGUGGAAACGCCUUGCUCCAUCCCGAACCAAGA-AGCUAAGCACAUCGUGG----GUGAUG-AUACUACGCCUUACUGGCA-GGGGGAAAGUA--GCUCAU-UGCGGACUU---
Agrobacterium ---CGACCUGGUGGUCAUCGCGG-GGCGGCUGCACCCGUUCCCUUUCCGAACACGGC-CGUGAAACGCCCCAGCG----CCAAUG-GUACUUCGUCUCAAGAC---GCGGGAGAGUA--GGUCGCUGCCAGGUCU---
Escherichia ---UGCCUG-GCGGCCGUAGCGC-GGUGGUCCCACCUGACCCCAUGCCGAACUCAGA-AGUGAAACGCCGUAGCG----CCGAUG-GUAGUGUGG--GGUCUCCCCAUGCGAGAGUA--GGGAACUGCCAGGCAU---
Thermotoga --AUCCCCGGGUGCCGAUACUGGGGCGGGAAACACCCGGUUCCAUUCCGAACCCGGC-CGUUAAGC-CGCCCUGGG---CCGAUG-GUAGUAUGG-GGGCAGCCCCAUGCGAGAGUA--GGUAGCGCCCGGGGAU---
Thermus --AAUCCCCCGUGCCCAUAGCGG-CGUGGAACCACCCGUUCCCAUUCCGAACACGGA-AGUGAAACGCGCCAGCG----CCGAUG-GUACUG-GGCGGGCGACCGCCUGGGAGAGUA--GGUCGGUGCGGGGGAU---

 

Clustal W alignment

Alignment ambiguity is common for divergent sequences.



Where do �sites� come from?

1. Storks

2. Alignment estimates

Halorubrum ------GUAGGCGGCCAAAGCGG-CAGGGAAAGACCCGUACCCAUUCCGAACACGGA-AGUGAAGCCUGCCAGCGUAC-CAGCUA-GUACUGGAGUGGGAGACCCUCUGGGAGCGCU-GGUUCGCCGCCUACUC----
Candida ------GGUUGCGGCCAUAUCUA-GCAGAAAGCACCGUUCCCCGU-UCGAUCAACCGUAGUUAAGCUGCUAAGAGC-AAUACCGA-GUAGUGUAGUGGGAGACCAUACGCGAAACUA--UUGUGCUGCAAUCU-----
Drosophila ------GCCAACGACCAUACCAC-GCUGAAUACAUCGGUUCUCGU-CCGAUCACCGA-AAUUAAGCAGCGUCGGG--CGCGGUUA-GUACUUAGAUGGGGGACCGCUUGGGAACACC--GCGUGUUGUUGGCCU----
Euglena ------GAGUACGGCCAUACUAC-CGGGAAUACACCUGAACCCGU-UCGAUUUCAGA-AGUUAAGCCGGGUUAGG--CCCAGUUA-GUACUG-AGUGGGCGACCACUUGGGAACACU--GGGUGCUGUACGCUU----
Homo ------GUCUACGGCCAUACCAC-CCUGAACGCGCCCGAUCUCGU-CUGAUCUCGGA-AGCUAAGCAGGGUCGGG--CCUGGUUA-GUACUUGGAUGGGAGACCGCCUGGGAAUACC--GGGUGCUGUAGGCUUU---
Caenorhabditis ------GCUUACGACCAUAUCAC-GUUGAAUGCACGCCAUCCCGU-CCGAUCUGGCA-AGUUAAGCAACGUUGAG--UCCAGUUA-GUACUUGGAUCGGAGACGGCCUGGGAAUCCU--GGAUGUUGUAAGCU-----
Dictyostelium ------GUAUACGGCCAUACUAG-GUUGGAAACACAUCAUCCCGU-UCGAUCUGAUA-AGUAAAUCGACCUCAGG--CCUUCCAA-GUACUCUGGUUGGAGACAACAGGGGAACAUA--GGGUGCUGUAUACU-----
Cryptosporidium ------GCAAUCGGCCAUACUAC-AUCGAAUAUACCGGAUCCCAU-CAGAACUCCGA-AGUCAAGC-GGUGUAAGG-UUCGGUUA-GUACUAGGGUGGGGGACCACCUGGGAAGACCA-GAAUGUCGAUCGCCUC---
Nosema -------GAUACGGUUAUAUUUA-CUGAAAACCACCGGAACCCAU-CAGAACUCCGA-AGUUAAACCAGUAUGAG--CUUAAUUA-GUACUAAGAAGGGAGACCACUUGGGAACGUU--GGGUGGUA-----------
Zea ------GGAUGCGAUCAUACCAG-CACUAAAGCACCGGAUCCCAU-CAGAACUCCGA-AGUUAAGCGUGCUUGGG--CGAGAGUA-GUACUAGGAUGGGUGACCUCCUGGGAAGUCC--UCGUGUUGCAUUCC-----
Methanospirillum ----UCAAUAGCGGCCACAGCAG-GUGUGUCACACCCGUUCCCAUUCCGAACACGGA-AGUUAAGACACCUCACGUGG-AUGACG-GUACUGAGGUACGCGAGUCCUCGGGAAAUCA-UCCUCGCUGCUAUUGUU---
Nanoarchaeum GUUUCGUGGGAGGGCCAUAGCGGCCCGGGAACCACCCGUACCCAUCUCGAACACGGA-AGUUAAGCCGGGCCGCGUCCCGAGUG--GUACU--GCCCCGCGAAGGGGUGGGAAGCUCG-GGAUGCCC-----------
Thermoplasma ----GGCAAC--GGUCAUAGCAG-CAGGGAAACACCAGAUCCCAUUCCGAACUCGAC-GGUUAAGCCUGCU-GCGUAUUGCGUU--GUACUGUAUGCCGCGAGGGUACGGGAAGCGCA-AUAUGCUGUUACCACU---
Methanococcus ---UGACAUAACGGUCAAAGCGG-AGGUGUAACAUCCGAUCCCAUCCCGAUCUCGGA-AAUUAAGCCCUCCAGCGAUUCUUUAA--GUACU-------GCUAUCUAGUGGGAACAAAG-UGACGCCGUUAGUCAC---
Thermococcus ----GGUACGGCGGUCAUAGCGG-CGGGGUCACACCCGGUCUCGUUUCGACCCCGGA-AGUUAAGCCCGCCAGCGAUCCCGGUU--GUACUGCCCUCCGGGAGGGGGCGGGAACCGG--GGACGCCGCCGGCCAC---
Pyrobaculum -GCCCCUAACCCGGCCAUAGGCGCCGGUGAUACGCCCGGUCUCAU-CAGAACCCGGA-AGCUAAGGCCGGCGCCGCGCUCGGGA--GUACUGGGCUCCGCGAGGGCCCGGGAAACCG--GCGUGCUGGGAGGGGGCUU
Sulfolobus ----GCCCACCCGGUCACAGUGA-GCGGGCAACACCCGGACUCAUUUCGAACCCGGA-AGUUAAGCC-GCUCACG-UUAGUGGG--GCCGUGGAUACCGUGAGGAUCCGCAGCCCCA--CUAAGCUGGGAUGGGUUUU
Methanothermobacter ------GUUGGCGGUCAUGGCGU-GGGGUUUAUACCUGAUCUCGUUUCGAUCUCAGU-AGUUAAGUCCUGCUGCGUUG-UGGGUGUGUACUGCGGUUUUUUGCUG--UGGGAAGCCC-ACUUCACUGCCAGACAA---
Bacillus ------UUUGGUGAUGAUGGCAG-AGAGGUCACACCCGUUCCCAUACCGAACACGGA-AGUUAAGCUCUCUAGCG----CCGAUG-GUAGUUGGGACCUUGUC--CCUGUGAGAGUA--GGACGUCGCCAAGC-----
Flavobacterium ------UAAGGUGGUUAUUGCGG-CGGGGCUCGACCUCUUCCCAUCCCGAACAGAGU-AGUUAAGCCCGCCUGCG----CAGAUG-GUACUGCAGU-------UAUGUGGGAGAGUA--UGUCGUCGCCUUUC-----
Campylobacter --AUGUCCG--UGAUUAUACAGA-UGUGGAAACGCCUUGCUCCAUCCCGAACCAAGA-AGCUAAGCACAUCGUGG----GUGAUG-AUACUACGCCUUACUGGCA-GGGGGAAAGUA--GCUCAU-UGCGGACUU---
Agrobacterium ---CGACCUGGUGGUCAUCGCGG-GGCGGCUGCACCCGUUCCCUUUCCGAACACGGC-CGUGAAACGCCCCAGCG----CCAAUG-GUACUUCGUCUCAAGAC---GCGGGAGAGUA--GGUCGCUGCCAGGUCU---
Escherichia ---UGCCUG-GCGGCCGUAGCGC-GGUGGUCCCACCUGACCCCAUGCCGAACUCAGA-AGUGAAACGCCGUAGCG----CCGAUG-GUAGUGUGG--GGUCUCCCCAUGCGAGAGUA--GGGAACUGCCAGGCAU---
Thermotoga --AUCCCCGGGUGCCGAUACUGGGGCGGGAAACACCCGGUUCCAUUCCGAACCCGGC-CGUUAAGC-CGCCCUGGG---CCGAUG-GUAGUAUGG-GGGCAGCCCCAUGCGAGAGUA--GGUAGCGCCCGGGGAU---
Thermus --AAUCCCCCGUGCCCAUAGCGG-CGUGGAACCACCCGUUCCCAUUCCGAACACGGA-AGUGAAACGCGCCAGCG----CCGAUG-GUACUG-GGCGGGCGACCGCCUGGGAGAGUA--GGUCGGUGCGGGGGAU---

 

Clustal W alignment

Alignment ambiguity is common for divergent sequences.



Where do �sites� come from?

1. Storks

2. Alignment estimates

Halorubrum ------GUAGGCGGCCAAAGCGG-CAGGGAAAGACCCGUACCCAUUCCGAACACGGAAGUGAAGCCUGCCAGCGUACCAGCUA-GUACUGGAGUGGGAGACCCUCUGGGAGCGCUGGUUCGCCGCCUACUC----
Candida ------GGUUGCGGCCAUAUCUA-GCAGAAAGCACCGUUCCCCGUUCGAUCAACCGUAGUUAAGCUGCUAAGAGCAAUACCGA-GUAGUGUAGUGGGAGACCAUACGCGAAACUA-UUGUGCUGCAAUCU-----
Drosophila ------GCCAACGACCAUACCAC-GCUGAAUACAUCGGUUCUCGU-CCGAUCACCGAAAUUAAGCAGCGUCGGG-CGCGGUUA-GUACUUAGAUGGGGGACCGCUUGGGAACACC-GCGUGUUGUUGGCCU----
Euglena ------GAGUACGGCCAUACUAC-CGGGAAUACACCUGAACCCGU-UCGAUUUCAGAAGUUAAGCCGGGUUAGG-CCCAGUUA-GUACUG-AGUGGGCGACCACUUGGGAACACU-GGGUGCUGUACGCUU----
Homo ------GUCUACGGCCAUACCAC-CCUGAACGCGCCCGAUCUCGU-CUGAUCUCGGAAGCUAAGCAGGGUCGGG-CCUGGUUA-GUACUUGGAUGGGAGACCGCCUGGGAAUACC-GGGUGCUGUAGGCUUU---
Caenorhabditis ------GCUUACGACCAUAUCAC-GUUGAAUGCACGCCAUCCCGU-CCGAUCUGGCAAGUUAAGCAACGUUGAG-UCCAGUUA-GUACUUGGAUCGGAGACGGCCUGGGAAUCCU-GGAUGUUGUAAGCU-----
Dictyostelium ------GUAUACGGCCAUACUAG-GUUGGAAACACAUCAUCCCGU-UCGAUCUGAUAAGUAAAUCGACCUCAGG-CCUUCCAA-GUACUCUGGUUGGAGACAACAGGGGAACAUA-GGGUGCUGUAUACU-----
Cryptosporidium ------GCAAUCGGCCAUACUAC-AUCGAAUAUACCGGAUCCCAU-CAGAACUCCGAAGUCAAGCGGUGUAAGG-UUCGGUUA-GUACUAGGGUGGGGGACCACCUGGGAAGACCAGAAUGUCGAUCGCCUC---
Nosema -------GAUACGGUUAUAUUUA-CUGAAAACCACCGGAACCCAU-CAGAACUCCGAAGUUAAACCAGUAUGAG-CUUAAUUA-GUACUAAGAAGGGAGACCACUUGGGAACGUU-GGGUGGUA-----------
Zea ------GGAUGCGAUCAUACCAG-CACUAAAGCACCGGAUCCCAU-CAGAACUCCGAAGUUAAGCGUGCUUGGG-CGAGAGUA-GUACUAGGAUGGGUGACCUCCUGGGAAGUCC-UCGUGUUGCAUUCC-----
Methanospirillum ----UCAAUAGCGGCCACAGCAG-GUGUGUCACACCCGUUCCCAUUCCGAACACGGAAGUUAAGACACCUCACGUGGAUGACG-GUACUGAGGUACGCGAGUCCUCGGGAAAUCAUCCUCGCUGCUAUUGUU---
Nanoarchaeum GUUUCGUGGGAGGGCCAUAGCGGCCCGGGAACCACCCGUACCCAUCUCGAACACGGAAGUUAAGCCGGGCCGCGUCCCGAGUG-GUACU--GCCCCGCGAAGGGGUGGGAAGCUCGGGAUGCCC-----------
Thermoplasma ------GGCAACGGUCAUAGCAG-CAGGGAAACACCAGAUCCCAUUCCGAACUCGACGGUUAAGCCUGCU-GCGUAUUGCGUU-GUACUGUAUGCCGCGAGGGUACGGGAAGCGCAAUAUGCUGUUACCACU---
Methanococcus ---UGACAUAACGGUCAAAGCGG-AGGUGUAACAUCCGAUCCCAUCCCGAUCUCGGAAAUUAAGCCCUCCAGCGAUUCUUUAA-GUACU-------GCUAUCUAGUGGGAACAAAGUGACGCCGUUAGUCAC---
Thermococcus ----GGUACGGCGGUCAUAGCGG-CGGGGUCACACCCGGUCUCGUUUCGACCCCGGAAGUUAAGCCCGCCAGCGAUCCCGGUU-GUACUGCCCUCCGGGAGGGGGCGGGAACCGG-GGACGCCGCCGGCCAC---
Pyrobaculum -GCCCCUAACCCGGCCAUAGGCGCCGGUGAUACGCCCGGUCUCAU-CAGAACCCGGAAGCUAAGGCCGGCGCCGCGCUCGGGA-GUACUGGGCUCCGCGAGGGCCCGGGAAACCG-GCGUGCUGGGAGGGGGCUU
Sulfolobus ----GCCCACCCGGUCACAGUGA-GCGGGCAACACCCGGACUCAUUUCGAACCCGGAAGUUAAGCC-GCUCACG-UUAGUGGG-GCCGUGGAUACCGUGAGGAUCCGCAGCCCCA-CUAAGCUGGGAUGGGUUUU
Methanothermobacter ------GUUGGCGGUCAUGGCGU-GGGGUUUAUACCUGAUCUCGUUUCGAUCUCAGUAGUUAAGUCCUGCUGCGUUGUGGGUGUGUACUGCGGUUUUUUGCUG--UGGGAAGCCCACUUCACUGCCAGACAA---
Bacillus ------UUUGGUGAUGAUGGCAG-AGAGGUCACACCCGUUCCCAUACCGAACACGGAAGUUAAGCUCUCUAGCG---CCGAUG-GUAGUUGGGACCUUGUCCCUGUGAGAGUA---GGACGUCGCCAAGC-----
Flavobacterium ------UAAGGUGGUUAUUGCGG-CGGGGCUCGACCUCUUCCCAUCCCGAACAGAGUAGUUAAGCCCGCCUGCG---CAGAUG-GUACUGCAGU-------UAUGUGGGAGAGUA-UGUCGUCGCCUUUC-----
Campylobacter ----AUGUCCGUGAUUAUACAGA-UGUGGAAACGCCUUGCUCCAUCCCGAACCAAGAAGCUAAGCACAUCGUGG---GUGAUG-AUACUACGCCUUACUGGCA-GGGGGAAAGUA-GCUCAUUGCGGACUU----
Agrobacterium ---CGACCUGGUGGUCAUCGCGG-GGCGGCUGCACCCGUUCCCUUUCCGAACACGGCCGUGAAACGCCCCAGCG---CCAAUG-GUACUUCGUCUCAAGAC---GCGGGAGAGUA-GGUCGCUGCCAGGUCU---
Escherichia ----UGCCUGGCGGCCGUAGCGC-GGUGGUCCCACCUGACCCCAUGCCGAACUCAGAAGUGAAACGCCGUAGCG---CCGAUG-GUAGUGUGG--GGUCUCCCCAUGCGAGAGUA-GGGAACUGCCAGGCAU---
Thermotoga --AUCCCCGGGUGCCGAUACUGGGGCGGGAAACACCCGGUUCCAUUCCGAACCCGGCCGUUAAGCCGCCCUGGG---CCGAUG-GUAGUAUGG-GGGCAGCCCCAUGCGAGAGUA-GGUAGCGCCCGGGGAU---
Thermus --AAUCCCCCGUGCCCAUAGCGG-CGUGGAACCACCCGUUCCCAUUCCGAACACGGAAGUGAAACGCGCCAGCG---CCGAUG-GUACUG-GGCGGGCGACCGCCUGGGAGAGUA-GGUCGGUGCGGGGGAU---

 

Muscle alignment

Alignment ambiguity is common for divergent sequences.



Where do �sites� come from?

1. Storks

2. Alignment estimates

Halorubrum -----GUA-GGCGGCCAAAGCGGCAGGG-AAAGACCCGUACCCAUUCCGAACACGGAAGUGAAGCCUGCCAGCGUACCAGCUA-GUACUGGAGUGGGAGACCCUCUGGGAGCGCUGGUUCGCCGCCUA----CUC
Candida -----GGU-UGCGGCCAUAUCUAGCAGA-AAGCACCGUUCCCCGUUCGAUCAACCGUAGUUAAGCUGCUAAGAGCAAUACCGA-GUAGUGUAGUGGGAGACCAUACGCGA-AACUAUUGUGCUGCAA-----UCU
Drosophila -----GCC-AACGACCAUACCACGCUGA-AUACAUCGGUUCUCGU-CCGAUCACCGAAAUUAAGCAGCGUCGGGCG-CGGUUA-GUACUUAGAUGGGGGACCGCUUGGGA-ACACCGCGUGUUGUUGGC---CU-
Euglena -----GAG-UACGGCCAUACUACCGGGA-AUACACCUGAACCCGU-UCGAUUUCAGAAGUUAAGCCGGGUUAGGCC-CAGUUA-GUACUG-AGUGGGCGACCACUUGGGA-ACACUGGGUGCUGUACG----CUU
Homo -----GUC-UACGGCCAUACCACCCUGA-ACGCGCCCGAUCUCGU-CUGAUCUCGGAAGCUAAGCAGGGUCGGGCC-UGGUUA-GUACUUGGAUGGGAGACCGCCUGGGA-AUACCGGGUGCUGUAGGC---UUU
Caenorhabditis -----GCU-UACGACCAUAUCACGUUGA-AUGCACGCCAUCCCGU-CCGAUCUGGCAAGUUAAGCAACGUUGAGUC-CAGUUA-GUACUUGGAUCGGAGACGGCCUGGGA-AUCCUGGAUGUUGUAAGC-----U
Dictyostelium -----GUA-UACGGCCAUACUAGGUUGG-AAACACAUCAUCCCGU-UCGAUCUGAUAAGUAAAUCGACCUCAGGCCUUCCAA--GUACUCUGGUUGGAGACAACAGGGGA-ACAUAGGGUGCUGUAU-----ACU
Cryptosporidium -----GCA-AUCGGCCAUACUACAUCGA-AUAUACCGGAUCCCAU-CAGAACUCCGAAGUCAAGCGGUGUAAGGUU-CGGUUA-GUACUAGGGUGGGGGACCACCUGGGAAGACCAGAAUGUCGAUCGC---CUC
Nosema -------GAUACGGUUAUAUUUACUGAA-AACCACCGGAACCCAU-CAGAACUCCGAAGUUAAACCAGUAUGAGCU-UAAUUA-GUACUAAGAAGGGAGACCACUUGGGA-ACGUUGGGUGGUA-----------
Zea -----GGA-UGCGAUCAUACCAGCACUA-AAGCACCGGAUCCCAU-CAGAACUCCGAAGUUAAGCGUGCUUGGGCG-AGAGUA-GUACUAGGAUGGGUGACCUCCUGGGA-AGUCCUCGUGUUGCAU-----UCC
Methanospirillum ----UCAAUAGCGGCCACAGCAGGUGUG-UCACACCCGUUCCCAUUCCGAACACGGAAGUUAAGACACCUCACGUGGAUGACG-GUACUGAGGUACGCGAGUCCUCGGGAAAUCAUCCUCGCUGCUAUU---GUU
Nanoarchaeum GUUUCGUGGGAGGGCCAUAGCGGCCCGGGAACCACCCGUACCCAUCUCGAACACGGAAGUUAAGCCGGGCCGCGUCCCGAGUG-GUACUGC--CCCGCGAAGGGGUGGGAAGCUCGGGAUGCCC-----------
Thermoplasma -----GGC-AACGGUCAUAGCAGCAGGG-AAACACCAGAUCCCAUUCCGAACUCGACGGUUAAGCCUGCU-GCGUAUUGCGUU-GUACUGUAUGCCGCGAGGGUACGGGAAGCGCAAUAUGCUGUUACC---ACU
Methanococcus ---UGACAUAACGGUCAAAGCGGAGGUG-UAACAUCCGAUCCCAUCCCGAUCUCGGAAAUUAAGCCCUCCAGCGAUUCUUUAA-GUACUGCUAUCUAG-------UGGGAACAAAGUGACGCCGUUAGU---CAC
Thermococcus ----GGUACGGCGGUCAUAGCGGCGGGG-UCACACCCGGUCUCGUUUCGACCCCGGAAGUUAAGCCCGCCAGCGAUCCCGGUU-GUACUGCCCUCCGGGAGGGGGCGGGA-ACCGGGGACGCCGCCGGC---CAC
Pyrobaculum -GCCCCUAACCCGGCCAUAGGCGCCGGUGAUACGCCCGGUCUCAU-CAGAACCCGGAAGCUAAGGCCGGCGCCGCGCUCGGGA-GUACUGGGCUCCGCGAGGGCCCGGGA-AACCGGCGUGCUGGGAGGGGGCUU
Sulfolobus ----GCCCACCCGGUCACAGUGAGCGGG-CAACACCCGGACUCAUUUCGAACCCGGAAGUUAAGCCGCUCACGUUAGUGGG---GCCGUGGAUACCGUGAGGAUCCGCAG-CCCCACUAAGCUGGGAUGGGUUUU
Methanothermobacter -----GUU-GGCGGUCAUGGCGUGGGGU-UUAUACCUGAUCUCGUUUCGAUCUCAGUAGUUAAGUCCUGCUGCGUUGUGGGUGUGUACUGCGGUUUUUUGCUG--UGGGAAGCCCACUUCACUGCCAGA---CAA
Bacillus ------UUUGGUGAUGAUGGCAGAGAGG-UCACACCCGUUCCCAUACCGAACACGGAAGUUAAGCUCUCUAGCG---CCGAUG-GUAGUUGGGACCUUGUCCCUGUGAGA---GUAGGACGUCGCCAAGC-----
Flavobacterium ------UAAGGUGGUUAUUGCGGCGGGG-CUCGACCUCUUCCCAUCCCGAACAGAGUAGUUAAGCCCGCCUGCG---CAGAUG-GUACUGCAGU-------UAUGUGGGA-GAGUAUGUCGUCGCCU-----UUC
Campylobacter ---AUGUC-CGUGAUUAUACAGAUGUGG-AAACGCCUUGCUCCAUCCCGAACCAAGAAGCUAAGCACAUCGUGG---GUGAUG-AUACUACGCCUUAC--UGGCAGGGGGAAAGUAGCUCAUUGCGGA----CUU
Agrobacterium ---CGACCUGGUGGUCAUCGCGGGGCGG-CUGCACCCGUUCCCUUUCCGAACACGGCCGUGAAACGCCCCAGCG---CCAAUG-GUACUUCGUCUCAAGACG---CGGGA-GAGUAGGUCGCUGCCAGG---UCU
Escherichia ----UGCCUGGCGGCCGUAGCGCGGUGG-UCCCACCUGACCCCAUGCCGAACUCAGAAGUGAAACGCCGUAGCG---CCGAUG-GUAGUGUGGGGUCUCCCCAUGCGAGA---GUAGGGAACUGCCAGG---CAU
Thermotoga --AUCCCCGGGUGCCGAUACUGGGGCGGGAAACACCCGGUUCCAUUCCGAACCCGGCCGUUAAGCCGCCCUGGG---CCGAUG-GUAGUAUGG-GGGCAGCCCCAUGCGA-GAGUAGGUAGCGCCCGGG---GAU
Thermus -AAUCCCC-CGUGCCCAUAGCGGCGUGG-AACCACCCGUUCCCAUUCCGAACACGGAAGUGAAACGCGCCAGCG---CCGAUG-GUACUG-GGCGGGCGACCGCCUGGGA-GAGUAGGUCGGUGCGGGG---GAU

 

Muscle alignment

Alignment ambiguity is common for divergent sequences.



Where do �sites� come from?

1. Storks

2. Alignment estimates

Halorubrum GU--A---------GGCGGCCAAAG-CGGCA-GGGAAAGACCCGUACCCAUUCCGAACA-CGGAAGUGAAGCCUGCCAGCGUACCAGCU-A-GUACUGGAGUGGGAGACC-CU-CUGGGAGC-G-CUGGUUCGCCGCC----UACUC
Candida GG--U---------UGCGGCCAUAU-CUAGC-AGAAAGCACCGUUCCCCGU-UCGAUCAACCGUAGUUAAGCUGCUAAGAGCAAUACCG-A-GUAGUGUAGUGGGAGACC-AU-ACGCGAAA-C-UA-UUGUGCUGCA---A--UCU
Drosophila GC--C---------AACGACCAUAC-CACGC-UGAAUACAUCGGUUCUCGU-CCGAUCA-CCGAAAUUAAGCAGCGUCGGGCG-CGGUU-A-GUACUUAGAUGGGGGACC-GC-UUGGGAAC-A-CC-GCGUGUUGUU---G-GCCU
Euglena GA--G---------UACGGCCAUAC-UACCG-GGAAUACACCUGAACCCGU-UCGAUUU-CAGAAGUUAAGCCGGGUUAGGCC-CAGUU-A-GUACUGAG-UGGGCGACC-AC-UUGGGAAC-A-CU-GGGUGCUGUA---C-GCUU
Homo GU--C---------UACGGCCAUAC-CACCC-UGAACGCGCCCGAUCUCGU-CUGAUCU-CGGAAGCUAAGCAGGGUCGGGCC-UGGUU-A-GUACUUGGAUGGGAGACC-GC-CUGGGAAU-A-CC-GGGUGCUGUA---GGCUUU
Caenorhabditis GC--U---------UACGACCAUAU-CACGU-UGAAUGCACGCCAUCCCGU-CCGAUCU-GGCAAGUUAAGCAACGUUGAGUC-CAGUU-A-GUACUUGGAUCGGAGACG-GC-CUGGGAAU-C-CU-GGAUGUUGUA---A--GCU
Dictyostelium GU--A---------UACGGCCAUAC-UAGGU-UGGAAACACAUCAUCCCGU-UCGAUCU-GAUAAGUAAAUCGACCUCAGGCC-UUCCA-A-GUACUCUGGUUGGAGACA-AC-AGGGGAAC-A-UA-GGGUGCUGUA---U--ACU
Cryptosporidium GC--A---------AUCGGCCAUAC-UACAU-CGAAUAUACCGGAUCCCAU-CAGAACU-CCGAAGUCAAGCGGUGUAAGGUU-CGGUU-A-GUACUAGGGUGGGGGACC-AC-CUGGGAAG-ACCA-GAAUGUCGAU---CGCCUC
Nosema GA------------UACGGUUAUAU-UUACU-GAAAACCACCGGAACCCAU-CAGAACU-CCGAAGUUAAACCAGUAUGAGCU-UAAUU-A-GUACUAAGAAGGGAGACC-AC-UUGGGAAC-G-UU-GGGU---------G--GUA
Zea GG--A---------UGCGAUCAUAC-CAGCA-CUAAAGCACCGGAUCCCAU-CAGAACU-CCGAAGUUAAGCGUGCUUGGGCG-AGAGU-A-GUACUAGGAUGGGUGACC-UC-CUGGGAAG-U-CC-UCGUGUUGCA---U--UCC
Methanospirillum UC--A-A---U---AGCGGCCACAG-CAGGU-GUGUCACACCCGUUCCCAUUCCGAACA-CGGAAGUUAAGACACCUCACGUGGAUGAC-G-GUACUGAGGUACGCGAGU-CC-UCGGGAAA-U-CAUCCUCGCUGCU---AUUGUU
Nanoarchaeum GU--U-UC--GUGGGAGGGCCAUAG-CGGCCCGGGAACCACCCGUACCCAUCUCGAACA-CGGAAGUUAAGCCGGGCCGCGUCCCGAGU-G-GUACUGCCCC--GCGAAG-GG-GUGGGAAGCU-C---------GGG---AUGCCC
Thermoplasma GG--C-A--------ACGGUCAUAG-CAGCA-GGGAAACACCAGAUCCCAUUCCGAACU-CGACGGUUAAGCCU-GCUGCGUAUUGCGU-U-GUACUGUAUGCCGCGAGG-GU-ACGGGAAGCG-CA-AUAUGCUGUU---ACCACU
Methanococcus UG--ACA---U---AACGGUCAAAG-CGGAG-GUGUAACAUCCGAUCCCAUCCCGAUCU-CGGAAAUUAAGCCCUCCAGCGAUUCUUUA-A-GUACUGCU-------AUC-UA-GUGGGAAC-A-AAGUGACGCCGUU---AGUCAC
Thermococcus GG--U-A---C---GGCGGUCAUAG-CGGCG-GGGUCACACCCGGUCUCGUUUCGACCC-CGGAAGUUAAGCCCGCCAGCGAUCCCGGU-U-GUACUGCCCUCCGGGAGG-GG-GCGGGAAC-C-GG-GGACGCCGCC---GGCCAC
Pyrobaculum GC--C-CCUAA---CCCGGCCAUAGGCGCCG-GUGAUACGCCCGGUCUCAU-CAGAACC-CGGAAGCUAAGGCCGGCGCCGCGCUCGGG-A-GUACUGGGCUCCGCGAGG-GC-CCGGGAAA-C-CG-GCGUGCUGGGAGGGGGCUU
Sulfolobus GC--C-C---A---CCCGGUCACAG-UGAGC-GGGCAACACCCGGACUCAUUUCGAACC-CGGAAGUUAAGCCG-CUCACGU--UAGUG-GGGCCGUGGAUACCGUGAGG-AU-CCGCAGCC-C-CA-CUAAGCUGGGAUGGGUUUU
Methanothermobacter GU--U-G--------GCGGUCAUGG-CGUGG-GGUUUAUACCUGAUCUCGUUUCGAUCU-CAGUAGUUAAGUCCUGCUGCGUUGUGGGUGU-GUACUGCGGUUUU--UUG-CU-GUGGGAAGCC-CA-CUUCACUGCC---AGACAA
Bacillus UU--U---------GGUGAUGAUGG-CAGAG-AGGUCACACCCGUUCCCAUACCGAACA-CGGAAGUUAAGCUCUCUAGCGC--C-GAU-G-GUAGUUGGGAC--CUUGU-CC-CUGUGAGA-G-UA-GGACGUCGCC---A--AGC
Flavobacterium UA--A---------GGUGGUUAUUG-CGGCG-GGGCUCGACCUCUUCCCAUCCCGAACA-GAGUAGUUAAGCCCGCCUGCGC--A-GAU-G-GUACUGCAGU-------U-AU-GUGGGAGA-G-UA-UGUCGUCGCC-----UUUC
Campylobacter AU--G-U---C---CGUGAUUAUAC-AGAUG-UGGAAACGCCUUGCUCCAUCCCGAACC-AAGAAGCUAAGCACAUCGUGGG--U-GAU-G-AUACUACGCC---UUACUGGCAGGGGGAAA-G-UA-GCUCAUUGCG----GACUU
Agrobacterium CG--A-CC--U---GGUGGUCAUCG-CGGGG-CGGCUGCACCCGUUCCCUUUCCGAACA-CGGCCGUGAAACGCCCCAGCGC--C-AAU-G-GUACUUCGUCU--CAA-G-AC-GCGGGAGA-G-UA-GGUCGCUGCC---AGGUCU
Escherichia UGCCU---------GGCGGCCGUAG-CGCGG-UGGUCCCACCUGACCCCAUGCCGAACU-CAGAAGUGAAACGCCGUAGCGC--C-GAU-G-GUAGUGUGGGG--UCUCC-CC-AUGCGAGA-G-UA-GGGAACUGCC---AGGCAU
Thermotoga AU--C-CC--C-G-GGUGCCGAUAC-UGGGGCGGGAAACACCCGGUUCCAUUCCGAACC-CGGCCGUUAAGCCGCCCUGGGC--C-GAU-G-GUAGUAUGGGG-GCAGCC-CC-AUGCGAGA-G-UA-GGUAGCGCCC---GGGGAU
Thermus AA--U-CC--C-C-CGUGCCCAUAG-CGGCG-UGGAACCACCCGUUCCCAUUCCGAACA-CGGAAGUGAAACGCGCCAGCGC--C-GAU-G-GUACUGGGCGG-GCGACC-GC-CUGGGAGA-G-UA-GGUCGGUGCG---GGGGAU

 

Probcons alignment

Alignment ambiguity is common for divergent sequences.



Where do �sites� come from?

1. Storks

2. Alignment estimates

Halorubrum GUA-----G------GCGGCCAAAG-CGGCA-GGGAAAGACCCGUACCCAUUCCGAACA-CGGAAGUGAAGCCUGCCAGCGUACCAGCU-A-GUACUGGAGUGGGAGACCCU-CUGGGAGCG-CUGGUUCGCCGCC---U-ACUC
Candida GGU-----U------GCGGCCAUAU-CUAGC-AGAAAGCACCGUUCCCCGU-UCGAUCAACCGUAGUUAAGCUGCUAAGAGCAAUACCG-A-GUAGUGUAGUGGGAGACCAU-ACGCGAAAC-UA-UUGUGCUGCA---A--UCU
Drosophila GCC-----A------ACGACCAUAC-CACGC-UGAAUACAUCGGUUCUCGU-CCGAUCA-CCGAAAUUAAGCAGCGUCGGGCG-CGGUU-A-GUACUUAGAUGGGGGACCGC-UUGGGAACA-CC-GCGUGUUGUU---GG-CCU
Euglena GAG-----U------ACGGCCAUAC-UACCG-GGAAUACACCUGAACCCGU-UCGAUUU-CAGAAGUUAAGCCGGGUUAGGCC-CAGUU-A-GUACUGAG-UGGGCGACCAC-UUGGGAACA-CU-GGGUGCUGUA---CG-CUU
Homo GUC-----U------ACGGCCAUAC-CACCC-UGAACGCGCCCGAUCUCGU-CUGAUCU-CGGAAGCUAAGCAGGGUCGGGCC-UGGUU-A-GUACUUGGAUGGGAGACCGC-CUGGGAAUA-CC-GGGUGCUGUA---GGCUUU
Caenorhabditis GCU-----U------ACGACCAUAU-CACGU-UGAAUGCACGCCAUCCCGU-CCGAUCU-GGCAAGUUAAGCAACGUUGAGUC-CAGUU-A-GUACUUGGAUCGGAGACGGC-CUGGGAAUC-CU-GGAUGUUGUA---AG--CU
Dictyostelium GUA-----U------ACGGCCAUAC-UAGGU-UGGAAACACAUCAUCCCGU-UCGAUCU-GAUAAGUAAAUCGACCUCAGGCC-UUCCA-A-GUACUCUGGUUGGAGACAAC-AGGGGAACA-UA-GGGUGCUGUA---U--ACU
Cryptosporidium GCA-----A------UCGGCCAUAC-UACAU-CGAAUAUACCGGAUCCCAU-CAGAACU-CCGAAGUCAAGCGGUGUAAGGUU-CGGUU-A-GUACUAGGGUGGGGGACCAC-CUGGGAAGACCA-GAAUGUCGAU---CGCCUC
Nosema GAU------------ACGGUUAUAU-UUACU-GAAAACCACCGGAACCCAU-CAGAACU-CCGAAGUUAAACCAGUAUGAGCU-UAAUU-A-GUACUAAGAAGGGAGACCAC-UUGGGAACG-UU-GGGUG-----------GUA
Zea GGA-----U------GCGAUCAUAC-CAGCA-CUAAAGCACCGGAUCCCAU-CAGAACU-CCGAAGUUAAGCGUGCUUGGGCG-AGAGU-A-GUACUAGGAUGGGUGACCUC-CUGGGAAGU-CC-UCGUGUUGCA---U--UCC
Methanospirillum UCAAU---A------GCGGCCACAG-CAGGU-GUGUCACACCCGUUCCCAUUCCGAACA-CGGAAGUUAAGACACCUCACGUGGAUGAC-G-GUACUGAGGUACGCGAGUCC-UCGGGAAAU-CAUCCUCGCUGCU---AUUGUU
Nanoarchaeum GUU-----UCGUGGGAGGGCCAUAG-CGGCCCGGGAACCACCCGUACCCAUCUCGAACA-CGGAAGUUAAGCCGGGCCGCGUCCCGAGU-G-GUACUGCCCC--GCGAAGGG-GUGGGAAGCUC---------GGG---AUGCCC
Thermoplasma GGC-----A------ACGGUCAUAG-CAGCA-GGGAAACACCAGAUCCCAUUCCGAACU-CGACGGUUAAGCCU-GCUGCGUAUUGCGU-U-GUACUGUAUGCCGCGAGGGU-ACGGGAAGCGCA-AUAUGCUGUU---ACCACU
Methanococcus UGACAU--A------ACGGUCAAAG-CGGAG-GUGUAACAUCCGAUCCCAUCCCGAUCU-CGGAAAUUAAGCCCUCCAGCGAUUCUUUA-A-GUACUGCU-------AUCUA-GUGGGAACA-AAGUGACGCCGUU---AGUCAC
Thermococcus GGUAC---G------GCGGUCAUAG-CGGCG-GGGUCACACCCGGUCUCGUUUCGACCC-CGGAAGUUAAGCCCGCCAGCGAUCCCGGU-U-GUACUGCCCUCCGGGAGGGG-GCGGGAACC-GG-GGACGCCGCC---GGCCAC
Pyrobaculum GCCCCUAAC------CCGGCCAUAGGCGCCG-GUGAUACGCCCGGUCUCAU-CAGAACC-CGGAAGCUAAGGCCGGCGCCGCGCUCGGG-A-GUACUGGGCUCCGCGAGGGC-CCGGGAAAC-CG-GCGUGCUGGGAGGGGGCUU
Sulfolobus GCCCA---C------CCGGUCACAG-UGAGC-GGGCAACACCCGGACUCAUUUCGAACC-CGGAAGUUAAGCCG-CUCACGU--UAGUG-GGGCCGUGGAUACCGUGAGGAU-CCGCAGCCC-CA-CUAAGCUGGGAUGGGUUUU
Methanothermobacter GUU-----G------GCGGUCAUGG-CGUGG-GGUUUAUACCUGAUCUCGUUUCGAUCU-CAGUAGUUAAGUCCUGCUGCGUUGUGGGUGU-GUACUGCGGUUUU--UUGCU-GUGGGAAGCCCA-CUUCACUGCC---AGACAA
Bacillus UUU-----G------GUGAUGAUGG-CAGAG-AGGUCACACCCGUUCCCAUACCGAACA-CGGAAGUUAAGCUCUCUAGCGC---CGAU-G-GUAGUUGGGA--CCUUGUCC-CUGUGAGAG-UA-GGACGUCGCC---AA--GC
Flavobacterium UAA-----G------GUGGUUAUUG-CGGCG-GGGCUCGACCUCUUCCCAUCCCGAACA-GAGUAGUUAAGCCCGCCUGCGC---AGAU-G-GUACUGCAGU-------UAU-GUGGGAGAG-UA-UGUCGUCGCC-----UUUC
Campylobacter AUGUC---C------GUGAUUAUAC-AGAUG-UGGAAACGCCUUGCUCCAUCCCGAACC-AAGAAGCUAAGCACAUCGUGGG---UGAU-G-AUACUACGCC--UUACUGGCAGGGGGAAAG-UA-GCUCAUUGCG----GACUU
Agrobacterium CGACCU--G------GUGGUCAUCG-CGGGG-CGGCUGCACCCGUUCCCUUUCCGAACA-CGGCCGUGAAACGCCCCAGCGC---CAAU-G-GUACUUCGUC--UCAA-GAC-GCGGGAGAG-UA-GGUCGCUGCC---AGGUCU
Escherichia UGCC-U--G------GCGGCCGUAG-CGCGG-UGGUCCCACCUGACCCCAUGCCGAACU-CAGAAGUGAAACGCCGUAGCGC---CGAU-G-GUAGUGUGGG--GUCUCCCC-AUGCGAGAG-UA-GGGAACUGCC---AGGCAU
Thermotoga AUCCCC-GG------GUGCCGAUAC-UGGGGCGGGAAACACCCGGUUCCAUUCCGAACC-CGGCCGUUAAGCCGCCCUGGGC---CGAU-G-GUAGUAUGGG-GGCAGCCCC-AUGCGAGAG-UA-GGUAGCGCCC---GGGGAU
Thermus AAUCCC-CC------GUGCCCAUAG-CGGCG-UGGAACCACCCGUUCCCAUUCCGAACA-CGGAAGUGAAACGCGCCAGCGC---CGAU-G-GUACUGGGCG-GGCGACCGC-CUGGGAGAG-UA-GGUCGGUGCG---GGGGAU

 

Probcons alignment

Alignment ambiguity is common for divergent sequences.



Where do �sites� come from?

1. Storks

2. Alignment estimates

Halorubrum --------------GUAGG-CGGCCAAAGCG----GC-AGGGAAAGACCCGUACCCAUUCCGAAC-ACGGAAGUGAAGCCUGCC--------AGCGUACCAGCU-AGUACU---------------GGAGUGGGAGACCCU-------C----UGGGAGCGCUGG-----UUCGCCGCCUACUC--
Candida --------G-----GUU--GCGGCCAUAUCU----AG-CAGAAAGCACCGUUCCCCG-UUCGAUCAACCGUAGUUAAGCUGCUA--------AGAGCAAUACCG-AGUAGUGUAGU----------------GGGAGACCA----------UACGCGAAACUA---U---UGUG--CUGCA-AUCU
Drosophila --------G-----CCA--ACGACCAUACCA----CG-CUGAAUACAUCGGUUCUCG-UCCGAUC-ACCGAAAUUAAGCAGCGU--------CGGGC-GCGGUU-AGUACUUAGAU----------------GGGGGACCG----------CUUGGGAACACC---G---CGUGUUGUUGG-CCU-
Euglena --------G-----AGU--ACGGCCAUACUA----CC-GGGAAUACACCUGAACCCG-UUCGAUU-UCAGAAGUUAAGCCGGGU--------UAGGC-CCAGUU-AGUACUG-AGU----------------GGGCGACCA----------CUUGGGAACACU---G---GGUGCUGUACG-CUU-
Homo --------G-----UCU--ACGGCCAUACCA----CC-CUGAACGCGCCCGAUCUCG-UCUGAUC-UCGGAAGCUAAGCAGGGU--------CGGGC-CUGGUU-AGUACUUGGAU----------------GGGAGACCG----------CCUGGGAAUACC---G---GGUGCUGUAGG-CUUU
Caenorhabditis --------G-----CUU--ACGACCAUAUCA----CG-UUGAAUGCACGCCAUCCCG-UCCGAUC-UGGCAAGUUAAGCAACGU--------UGAGU-CCAGUU-AGUACUUGGAU----------------CGGAGACGG----------CCUGGGAAUCCU---G---GAUGUUGUAAG-CU--
Dictyostelium --------G-----UAU--ACGGCCAUACUA----GG-UUGGAAACACAUCAUCCCG-UUCGAUC-UGAUAAGUAAAUCGACCU--------CAGGC-CUUCCA-AGUACUCUGGU----------------UGGAGACAA----------CAGGGGAACAUA---G---GGUGCUGUAUA-CU--
Cryptosporidium --------G-----CAA--UCGGCCAUACUA----CA-UCGAAUAUACCGGAUCCCA-UCAGAAC-UCCGAAGUCAAGCGGUGU--------AAGGU-UCGGUU-AGUACUAGGGU----------------GGGGGACCA----------CCUGGGAAGACCAGAA---UGUC--GAUCG-CCUC
Nosema --------------GAU--ACGGUUAUAUUU----AC-UGAAAACCACCGGAACCCA-UCAGAAC-UCCGAAGUUAAACCAGUA--------UGAGC-UUAAUU-AGUACUAAGAA----------------GGGAGACCA----------CUUGGGAACGUU---G---GGUG--GUA-------
Zea --------G-----GAU--GCGAUCAUACCA----GC-ACUAAAGCACCGGAUCCCA-UCAGAAC-UCCGAAGUUAAGCGUGCU--------UGGGC-GAGAGU-AGUACUAGGAU----------------GGGUGACCU----------CCUGGGAAGUCC---U---CGUG--UUGCA-UUCC
Methanospirillum ------UCA-----AUA--GCGGCCACAGCA----GG-UGUGUCACACCCGUUCCCAUUCCGAAC-ACGGAAGUUAAGACACCU--------CACGUGGAUGAC-GGUACUGAGGUA---CGCGAGUCCUCGGGAAAUCAU----------CCU------------------CGCUGCUAU-UGUU
Nanoarchaeum ---------GUUUCGUGGGAGGGCCAUAGCG----GCCCGGGAACCACCCGUACCCAUCUCGAAC-ACGGAAGUUAAGCCGGGC--------CGCGUCCCGAGU-GGUACU--GCCC---CGCGAAGGGGUGGGAAGCUC--------------GGGA---------------------UGCCC--
Thermoplasma --------G-----GCA--ACGGUCAUAGCA----GC-AGGGAAACACCAGAUCCCAUUCCGAAC-UCGACGGUUAAG-CCUGC--------UGCGUAUUGCGU-UGUACU---GUAUGCCGCGAGGGUACGGGAAGCGCA----------AUA------------------UGCUGUUAC-CACU
Methanococcus -------UG-----ACAUAACGGUCAAAGCG----GA-GGUGUAACAUCCGAUCCCAUCCCGAUC-UCGGAAAUUAAGCCCUCC--------AGCGAUUCUUUA-AGUACU---------------GCUAU-------CUA-------G----UGGGAACAAAGU-----GACGCCGUUAG-UCAC
Thermococcus --------G-----GUACGGCGGUCAUAGCG----GC-GGGGUCACACCCGGUCUCGUUUCGACC-CCGGAAGUUAAGCCCGCC--------AGCGAUCCCGGU-UGUACU---------------GCCCU-------CCGGGAGGGGG----CGGGAAC-CGGG-----GACGCCGCCGG-CCAC
Pyrobaculum --GCCCCUA-----ACC--CGGC-CAUAGGC----GCCGGUGAUACGCCCGGUCUCAUC-AGAAC-CCGGAAGCUAAGGCCGGC--------GCCGCGCUCGGG-AGUACUGGGCUC---CGCGAGGGCCCGGGAA------------------------ACCGG--CGUGCUGGGAGGGG-GCUU
Sulfolobus GCCCACCCG-----GUC--ACAG-------U----GAGCGGGCAACACCCGGACUCAUUUCGAAC-CCGGAAGUUAAGCCGCUCACGUUAGUGGGGCCGUGGAU-ACCGUGAGGAUC---CGCAGCCCCAC-------------------------------UAA-----GCUGGGAUGGG-UUUU
Methanothermobacter --------G-----UUG--GCGGUCAUGGCG----UG-GGGUUUAUACCUGAUCUCGUUUCGAUC-UCAGUAGUUAAGUCCUGC--------UGCGUUGUGGGUGUGUACUGCGGUUUUUUGC-----UGUGGGAAGCCCA----------CUU------------------CACUGCCAG-ACAA
Bacillus --------------UUUGG-UGAUGAUGGCA----GA-GAGGUCACACCCGUUCCCAUACCGAAC-ACGGAAGUUAAGCUCUCU--------AGCG---CCGAU-GGUAGUUG-------------G-GAC-------CUU-------GUCCCUGUGAGAG-UAG-----GACGUCGCCAA-GC--
Flavobacterium --------------UAAGG-UGGUUAUUGCG----GC-GGGGCUCGACCUCUUCCCAUCCCGAAC-AGAGUAGUUAAGCCCGCC--------UGCG---CAGAU-GGUACU---------------GCAGU-------UAU-------G----UGGGAGAG-UAU-----GUCGUCGCCUU-UC--
Campylobacter AUGUCCGUG-----AUU--AUAC-------A----GAUGUGGAAACGCCUUGCUCCAUCCCGAAC-CAAGAAGCUAAGCACAUC--------GUGGGUGAUGAU-ACUACGCCUUAC---UGGCAGGG----GGAA------------------------AGUAG--CUCAUUGCG----G-ACUU
Agrobacterium ------CGA-----CCUGG-UGGUCAUCGCG----GG-GCGGCUGCACCCGUUCCCUUUCCGAAC-ACGGCCGUGAAACGCCCC--------AGCG---CCAAU-GGUACUUC-------------G-UCU-------CAA-------GACGCGG-GAGAG-UAG-----GUCGCUGCCAG-GUCU
Escherichia -------UG-----CCUGG-CGGCCGUAGCG----CG-GUGGUCCCACCUGACCCCAUGCCGAAC-UCAGAAGUGAAACGCCGU--------AGCG---CCGAU-GGUAGUGU-------------G-GGG-------UCU-------CCCCAUGCGAGAG-UAG-----GGAACUGCCAG-GCAU
Thermotoga -AUCCCCGG-----GUG--CCGA-------UACUGGGGCGGGAAACACCCGGUUCCAUUCCGAAC-CCGGCCGUUAAGCCGCCC--------UGGGCCGAUGGU-AGUAUGGGG-------GCAGCCCCAUGCGAG------------------------AGUAG-----GUAGCGCCCGG-GGAU
Thermus -----AAUC-----CCCCG-UGCCCAUAGCG----GC-GUGGAACCACCCGUUCCCAUUCCGAAC-ACGGAAGUGAAACGCGCC--------AGCG---CCGAU-GGUACUGG-------------GCGGG-------CGA-------CCGCCUGGGAGAG-UAG-----GUCGGUGCGGG-GGAU

 

PRANK alignment

Alignment ambiguity is common for divergent sequences.



Where do �sites� come from?

1. Storks

2. Alignment estimates

Halorubrum ------------GUAGG-CGGCCAAA-GCGGCA-GG-GAAAGACCCGUACCCAUUCCGAACA-CGGAAGUGAAGCCUGCCAGCGU--------A----C-CA-GCU-AGUACUGGA-GU--------GGGAGACC--CUCUGGGAGCGCUGGU-UCGCC--GCC---U-ACUC--
Candida ------------GGUUG-CGGCCAUA-UCUAGC-AG-AAAGCACCGUUCCCCGU-UCGAUCAACCGUAGUUAAG-----CUGCUA--------AGAGCAAUA-CCG-AGUAGUGUA-GU--------GGGAGACCAUACGCGAAAC---UAUU-GUGCU--GCA---A-U-CU--
Drosophila ------------GCCAA-CGACCAUA-CCACGC-UG-AAUACAUCGGUUCUCGU-CCGAUCA-CCGAAAUUAAG-----CAGCGU--------CGGGCG-CG-GUU-AGUACUUAG-AU--------GGGGGACCGCUUGGGAACA---CCGC-GUGUU--GUU---G-G-CCU-
Euglena ------------GAGUA-CGGCCAUA-CUACCG-GG-AAUACACCUGAACCCGU-UCGAUUU-CAGAAGUUAAG-----CCGGGU--------UAGGCC-CA-GUU-AGUACUG-A-GU--------GGGCGACCACUUGGGAACA---CUGG-GUGCU--GUA---C-G-CUU-
Homo ------------GUCUA-CGGCCAUA-CCACCC-UG-AACGCGCCCGAUCUCGU-CUGAUCU-CGGAAGCUAAG-----CAGGGU--------CGGGCC-UG-GUU-AGUACUUGG-AU--------GGGAGACCGCCUGGGAAUA---CCGG-GUGCU--GUA---G-G-CUUU
Caenorhabditis ------------GCUUA-CGACCAUA-UCACGU-UG-AAUGCACGCCAUCCCGU-CCGAUCU-GGCAAGUUAAG-----CAACGU--------UGAGUC-CA-GUU-AGUACUUGG-AU--------CGGAGACGGCCUGGGAAUC---CUGG-AUGUU--GUA---A-G-CU--
Dictyostelium ------------GUAUA-CGGCCAUA-CUAGGU-UG-GAAACACAUCAUCCCGU-UCGAUCU-GAUAAGUAAAU-----CGACCU--------CAGGCC-UU-CCA-AGUACUCUG-GU--------UGGAGACAACAGGGGAACA---UAGG-GUGCU--GUA---U-A-CU--
Cryptosporidium ------------GCAAU-CGGCCAUA-CUACAU-CG-AAUAUACCGGAUCCCAU-CAGAACU-CCGAAGUCAAG-----CGGUGU--------AAGGUU-CG-GUU-AGUACUAGG-GU--------GGGGGACCACCUGGGAAGA---CCAG-AAUGU--CGA---UCG-CCUC
Nosema -------------GAUA-CGGUUAUA-UUUACU-GA-AAACCACCGGAACCCAU-CAGAACU-CCGAAGUUAAA-----CCAGUA--------UGAGCU-UA-AUU-AGUACUAAG-AA--------GGGAGACCACUUGGGAACG---UUGG-GUGGU--A-------------
Zea ------------GGAUG-CGAUCAUA-CCAGCA-CU-AAAGCACCGGAUCCCAU-CAGAACU-CCGAAGUUAAG-----CGUGCU--------UGGGCG-AG-AGU-AGUACUAGG-AU--------GGGUGACCUCCUGGGAAGU---CCUC-GUGUU--GCA---UUC-C---
Methanospirillum ---UCA-A----UAG---CGGCCACA-GCAGGU-GU-GUCACACCCGUUCCCAUUCCGAACA-CGGAAGUUAAGACACCUCACGU--------G----G-AU-GAC-GGUACUGAG-GUA------CGCGAGUCC--UCGGGAAAU---CAUCCUCGCU--GCU---A-U-UGUU
Nanoarchaeum GUU---UC----GUGGGAGGGCCAUA-GCGGCCCGG-GAACCACCCGUACCCAUCUCGAACA-CGGAAGUUAAGCCGGGCCGCGU--------C----C-CG-AGU-GGUACUG--------------------C--CCCGCGAAGGGGUGGG-AAGCUCGGGA---U-GCCC--
Thermoplasma ------GG----CAA---CGGUCAUA-GCAGCA-GG-GAAACACCAGAUCCCAUUCCGAACU-CGACGGUUAAG-CCUGCUGCGU--------A----U-UG-CGU-UGUACUG-------UAUGCCGCGAGGGU--ACGGGAAGC---GCAAUAUGCU--GUU---A-C-CACU
Methanococcus ---UGACA----UAA---CGGUCAAA-GCGGAG-GU-GUAACAUCCGAUCCCAUCCCGAUCU-CGGAAAUUAAGCCCUCCAGCGA--------U----U-CU-UUA-AGUACUGCU-AU---------CUAGU------GGGAACA---AAGUGACGCC--GUU---A-G-UCAC
Thermococcus ------GG----UACGG-CGGUCAUA-GCGGCG-GG-GUCACACCCGGUCUCGUUUCGACCC-CGGAAGUUAAGCCCGCCAGCGA--------U----C-CC-GGU-UGUACUGCC-CUC------CGGGAGGGG--GCGGGAACC---GGGG-ACGCC--GCC---G-G-CCAC
Pyrobaculum GCC---CC----UAACC-CGGCCAUAGGCGCCG-GU-GAUACGCCCGGUCUCAUCA-GAACC-CGGAAGCUAAGGCCGGCGCCGC--------G----C-UC-GGG-AGUACUGGG-CUC------CGCGAGGGC--CCGGGAAAC---CGGC-GUGCU--GGGAGGG-G-GCUU
Sulfolobus GCC---CA----CCCGG-UCACAGU-----GAG-CGGGCAACACCCGGACUCAUUUCGAACC-CGGAAGUUAAG-----CCGCUCACGUUAGUGGGGCC-GUGGAU-ACCGUGAGG-AU--------CCGCAGCCCCAC----------UAAG-CUGGG--AUG---G-G-UUUU
Methanothermobacter ------GU----UGG---CGGUCAUG-GCGUGG-GG-UUUAUACCUGAUCUCGUUUCGAUCU-CAGUAGUUAAGUCCUGCUGCGU--------U----G-UG-GGUGUGUACUGCG-GUUUUUUGC--------U--GUGGGAAGC---CCACUUCACU--GCC---A-G-ACAA
Bacillus ------------UUUGG-UGAUGAUG-GCAGAG-AG-GUCACACCCGUUCCCAUACCGAACA-CGGAAGUUAAGCUCUCUAGCG----------------CC-GAU-GGUAGUUGG-GA--------CCUUGUCC--CUGUGAGAG---UAGG-ACGUC--GCC---A-A-GC--
Flavobacterium ------------UAAGG-UGGUUAUU-GCGGCG-GG-GCUCGACCUCUUCCCAUCCCGAACA-GAGUAGUUAAGCCCGCCUGCG----------------CA-GAU-GGUACUGCA-GU--------UAUG-------UGGGAGAG---UAUG-UCGUC--GCC---U-U-UC--
Campylobacter -AU---GU----CC--G-UGAUUAUA-CAGAUG-UG-GAAACGCCUUGCUCCAUCCCGAACC-AAGAAGCUAAG-----CACAUC--------GUGGGU-GAUGAU-ACUACG--------------CCUUACUGGCAGGGGGAAA---GUAG-CUCAU--UGC---G-G-ACUU
Agrobacterium ---------CGACCUGG-UGGUCAUC-GCGGGG-CG-GCUGCACCCGUUCCCUUUCCGAACA-CGGCCGUGAAACGCCCCAGCG----------------CC-AAU-GGUACUUCG-UC--------UCAAGACG--CGG-GAGAG---UAGG-UCGCU--GCC---A-G-GUCU
Escherichia ----------UGCCUGG-CGGCCGUA-GCGCGG-UG-GUCCCACCUGACCCCAUGCCGAACU-CAGAAGUGAAACGCCGUAGCG----------------CC-GAU-GGUAGUGUG-GG--------GUCUCCCC--AUGCGAGAG---UAGG-GAACU--GCC---A-G-GCAU
Thermotoga -AU---CC----CCGGG-UGCCGAUA-CUGGGG-CGGGAAACACCCGGUUCCAUUCCGAACC-CGGCCGUUAAG-----CCGCCC--------UGGGCC-GAUGGU-AGUAUGGGG-------------GCAGCCCCAUGCGAGAG---UAGG-UAGCG--CCC---G-G-GGAU
Thermus --------AAUCCCCCG-UGCCCAUA-GCGGCG-UG-GAACCACCCGUUCCCAUUCCGAACA-CGGAAGUGAAACGCGCCAGCG----------------CC-GAU-GGUACUGGGCGG--------GCGACCGC--CUGGGAGAG---UAGG-UCGGU--GCG---G-G-GGAU

 

PRANK alignment

Alignment ambiguity is common for divergent sequences.



Where do �sites� come from?

1. Storks

2. Alignment estimates

Halorubrum ------------GUAGG-CGGCCAAA-GCGGCA-GGG-AAAGACCCGUACCCAUUCCGAAC-ACGGAAGUGAAGCCUGCCAGCGU--------A----C-CA-GCU-AGUACUGGA-GUG------GGAGACCCUCUGGGAGCGCUGGU-UCGCC--GC---CU-ACUC--
Candida ------------GGUUG-CGGCCAUA-UCUAGC-AGA-AAGCACCGUUCCCCGU-UCGAUCAACCGUAGUUAAG-----CUGCUA--------AGAGCAAUA-CCG-AGUAGUGUA-GUG------GGAGACCAUACGCGAAAC-UAUU-GUGCU--GC---AA-U-CU--
Drosophila ------------GCCAA-CGACCAUA-CCACGC-UGA-AUACAUCGGUUCUCGU-CCGAUC-ACCGAAAUUAAG-----CAGCGU--------CGGGCG-CG-GUU-AGUACUUAG-AUG------GGGGACCGCUUGGGAACA-CCGC-GUGUU--GU---UG-G-CCU-
Euglena ------------GAGUA-CGGCCAUA-CUACCG-GGA-AUACACCUGAACCCGU-UCGAUU-UCAGAAGUUAAG-----CCGGGU--------UAGGCC-CA-GUU-AGUACUG-A-GUG------GGCGACCACUUGGGAACA-CUGG-GUGCU--GU---AC-G-CUU-
Homo ------------GUCUA-CGGCCAUA-CCACCC-UGA-ACGCGCCCGAUCUCGU-CUGAUC-UCGGAAGCUAAG-----CAGGGU--------CGGGCC-UG-GUU-AGUACUUGG-AUG------GGAGACCGCCUGGGAAUA-CCGG-GUGCU--GU---AG-G-CUUU
Caenorhabditis ------------GCUUA-CGACCAUA-UCACGU-UGA-AUGCACGCCAUCCCGU-CCGAUC-UGGCAAGUUAAG-----CAACGU--------UGAGUC-CA-GUU-AGUACUUGG-AUC------GGAGACGGCCUGGGAAUC-CUGG-AUGUU--GU---AA-G-CU--
Dictyostelium ------------GUAUA-CGGCCAUA-CUAGGU-UGG-AAACACAUCAUCCCGU-UCGAUC-UGAUAAGUAAAU-----CGACCU--------CAGGCC-UU-CCA-AGUACUCUG-GUU------GGAGACAACAGGGGAACA-UAGG-GUGCU--GU---AU-A-CU--
Cryptosporidium ------------GCAAU-CGGCCAUA-CUACAU-CGA-AUAUACCGGAUCCCAU-CAGAAC-UCCGAAGUCAAG-----CGGUGU--------AAGGUU-CG-GUU-AGUACUAGG-GUG------GGGGACCACCUGGGAAGA-CCAG-AAUGU--CG---AUCG-CCUC
Nosema -------------GAUA-CGGUUAUA-UUUACU-GAA-AACCACCGGAACCCAU-CAGAAC-UCCGAAGUUAAA-----CCAGUA--------UGAGCU-UA-AUU-AGUACUAAG-AAG------GGAGACCACUUGGGAACG-UUGG-GUGGU--A-------------
Zea ------------GGAUG-CGAUCAUA-CCAGCA-CUA-AAGCACCGGAUCCCAU-CAGAAC-UCCGAAGUUAAG-----CGUGCU--------UGGGCG-AG-AGU-AGUACUAGG-AUG------GGUGACCUCCUGGGAAGU-CCUC-GUGUU--GC---AUUC-C---
Methanospirillum ---UCA-A----UAG---CGGCCACA-GCAGGU-GUG-UCACACCCGUUCCCAUUCCGAAC-ACGGAAGUUAAGACACCUCACGU--------G----G-AU-GAC-GGUACUGAG-GUA------CGCGAGUCCUCGGGAAAU-CAUCCUCGCU--GC---UA-U-UGUU
Nanoarchaeum GUU---UC----GUGGGAGGGCCAUA-GCGGCCCGGG-AACCACCCGUACCCAUCUCGAAC-ACGGAAGUUAAGCCGGGCCGCGU--------C----C-CG-AGU-GGUACUG------------------CCCCGCGAAGGGGUGGG-AAGCUCGGG---AU-GCCC--
Thermoplasma ------GG----CAA---CGGUCAUA-GCAGCA-GGG-AAACACCAGAUCCCAUUCCGAAC-UCGACGGUUAAG-CCUGCUGCGU--------A----U-UG-CGU-UGUACUG-------UAUGCCGCGAGGGUACGGGAAGC-GCAAUAUGCU--GU---UA-C-CACU
Methanococcus ---UGACA----UAA---CGGUCAAA-GCGGAG-GUG-UAACAUCCGAUCCCAUCCCGAUC-UCGGAAAUUAAGCCCUCCAGCGA--------U----U-CU-UUA-AGUACUGCU-AU---------CUAGU----GGGAACA-AAGUGACGCC--GU---UA-G-UCAC
Thermococcus ------GG----UACGG-CGGUCAUA-GCGGCG-GGG-UCACACCCGGUCUCGUUUCGACC-CCGGAAGUUAAGCCCGCCAGCGA--------U----C-CC-GGU-UGUACUGCC-CUC------CGGGAGGGGGCGGGAACC-GGGG-ACGCC--GC---CG-G-CCAC
Pyrobaculum GCC---CC----UAACC-CGGCCAUAGGCGCCG-GUG-AUACGCCCGGUCUCAUCA-GAAC-CCGGAAGCUAAGGCCGGCGCCGC--------G----C-UC-GGG-AGUACUGGG-CUC------CGCGAGGGCCCGGGAAAC-CGGC-GUGCU--GGGAGGG-G-GCUU
Sulfolobus GCC---CA----CCCGG-UCACAGU-----GAG-CGGGCAACACCCGGACUCAUUUCGAAC-CCGGAAGUUAAG-----CCGCUCACGUUAGUGGGGCC-GUGGAU-ACCGUGAGG-AUC------CGCAGCCCCAC--------UAAG-CUGGG--AU---GG-G-UUUU
Methanothermobacter ------GU----UGG---CGGUCAUG-GCGUGG-GGU-UUAUACCUGAUCUCGUUUCGAUC-UCAGUAGUUAAGUCCUGCUGCGU--------U----G-UG-GGUGUGUACUGCG-GUUUUUUGC--------UGUGGGAAGC-CCACUUCACU--GC---CA-G-ACAA
Bacillus ------------UUUGG-UGAUGAUG-GCAGAG-AGG-UCACACCCGUUCCCAUACCGAAC-ACGGAAGUUAAGCUCUCUAGCG----------------CC-GAU-GGUAGUUGG-G--------ACCUUGUCCCUGUGAGAG-UAGG-ACGUC--GC---CA-A-GC--
Flavobacterium ------------UAAGG-UGGUUAUU-GCGGCG-GGG-CUCGACCUCUUCCCAUCCCGAAC-AGAGUAGUUAAGCCCGCCUGCG----------------CA-GAU-GGUACUGCA-G--------UUAUG-----UGGGAGAG-UAUG-UCGUC--GC---CU-U-UC--
Campylobacter -AU---GU----CC--G-UGAUUAUA-CAGAUG-UGG-AAACGCCUUGCUCCAUCCCGAAC-CAAGAAGCUAAG-----CACAUC--------GUGGGU-GAUGAU-ACUACG------C------CUUACUGGCAGGGGGAAA-GUAG-CUCAU--UG---CG-G-ACUU
Agrobacterium ---------CGACCUGG-UGGUCAUC-GCGGGG-CGG-CUGCACCCGUUCCCUUUCCGAAC-ACGGCCGUGAAACGCCCCAGCG----------------CC-AAU-GGUACUUCG-U--------CUCAAGACGC-GGGAGAG-UAGG-UCGCU--GC---CA-G-GUCU
Escherichia ----------UGCCUGG-CGGCCGUA-GCGCGG-UGG-UCCCACCUGACCCCAUGCCGAAC-UCAGAAGUGAAACGCCGUAGCG----------------CC-GAU-GGUAGUGUG-G--------GGUCUCCCCAUGCGAGAG-UAGG-GAACU--GC---CA-G-GCAU
Thermotoga -AU---CC----CCGGG-UGCCGAUA-CUGGGG-CGGGAAACACCCGGUUCCAUUCCGAAC-CCGGCCGUUAAG-----CCGCCC--------UGGGCC-GAUGGU-AGUAUGGGG-----------GCAGCCCCAUGCGAGAG-UAGG-UAGCG--CC---CG-G-GGAU
Thermus --------AAUCCCCCG-UGCCCAUA-GCGGCG-UGG-AACCACCCGUUCCCAUUCCGAAC-ACGGAAGUGAAACGCGCCAGCG----------------CC-GAU-GGUACUGGGCG--------GGCGACCGCCUGGGAGAG-UAGG-UCGGU--GC---GG-G-GGAU

 

PRANK alignment

Alignment ambiguity is common for divergent sequences.



Where do �sites� come from?

1. Storks

2. Alignment estimates

Halorubrum -------GUAGGC---GGCCAAAG------C----GGC-AGGGAAAGACCCGUACCCAUUCCGAACA-CGGAAGUGAAG--CCUGCC--------AGCGU---------A--------CCAGCUAGUACU---GG----AGUG-----GGAGACC--CUCUGGGAGCGCUGGUUCGCCGCCU-AC-----------U-C
Candida -GGUU------GC---GGCCAUAU------C----UAG-CAGAAAGCACC-GUUCCCCGUUCGAUCAACCGUAGUUAAG--CU-------------GCUA---------AGAGCAAUACCGAGUAGUGUA---G--------------UGGGAGACCAUACGCGAAACUAUUGU-GCUGCAA-UC-----------U--
Drosophila -GCCA------AC---GACCAUAC------C----ACG-CUGAAUACAUCGGUUCUCG-UCCGAUCA-CCGAAAUUAAG--CA-------------GCGU---------CGGGC----GCGGUUAGUACUUAGA--------------UGGGGGACCGCUUGGGAACACCGCGU-GUUGUUG-GC-----------CU-
Euglena -GAGU------AC---GGCCAUAC------U----ACC-GGGAAUACACCUGAACCCG-UUCGAUUU-CAGAAGUUAAG--CC-------------GGGU---------UAGGC----CCAGUUAGUACUG-AG--------------UGGGCGACCACUUGGGAACACUGGGU-GCUGUAC-GC-----------UU-
Homo -GUCU------AC---GGCCAUAC------C----ACC-CUGAACGCGCCCGAUCUCG-UCUGAUCU-CGGAAGCUAAG--CA-------------GGGU---------CGGGC----CUGGUUAGUACUUGGA--------------UGGGAGACCGCCUGGGAAUACCGGGU-GCUGUAG-GC-----------UUU
Caenorhabditis -GCUU------AC---GACCAUAU------C----ACG-UUGAAUGCACGCCAUCCCG-UCCGAUCU-GGCAAGUUAAG--CA-------------ACGU---------UGAGU----CCAGUUAGUACUUGGA--------------UCGGAGACGGCCUGGGAAUCCUGGAU-GUUGUAA-GC-----------U--
Dictyostelium -GUAU------AC---GGCCAUAC------U----AGG-UUGGAAACACAUCAUCCCG-UUCGAUCU-GAUAAGUAAAU--CG-------------ACCU---------CAGGC----CUUCCAAGUACUCUGG--------------UUGGAGACAACAGGGGAACAUAGGGU-GCUGUAU-AC-----------U--
Cryptosporidium -GCAA------UC---GGCCAUAC------U----ACA-UCGAAUAUACCGGAUCCCA-UCAGAACU-CCGAAGUCAAG--CG-------------GUGU---------AAGGU----UCGGUUAGUACUAGGG--------------UGGGGGACCACCUGGGAAGACCAGAA-UGUCGAUCGC-----------CUC
Nosema --GAU------AC---GGUUAUAU------U----UAC-UGAAAACCACCGGAACCCA-UCAGAACU-CCGAAGUUAAA--CC-------------AGUA---------UGAGC----UUAAUUAGUACUAAGA--------------AGGGAGACCACUUGGGAACGUUGGGU-GGUA--------------------
Zea -GGAU------GC---GAUCAUAC------C----AGC-ACUAAAGCACCGGAUCCCA-UCAGAACU-CCGAAGUUAAG--CG-------------UGCU---------UGGGC----GAGAGUAGUACUAGGA--------------UGGGUGACCUCCUGGGAAGUCCUCGU-GUUGCAUUCC--------------
Methanospirillum -----UCAAUAGC---GGCCACAG------C----AGG-UGUGUCACACCCGUUCCCAUUCCGAACA-CGGAAGUUAAG--ACACCU--------CACGU---------G--------GAUGACGGUACU---GA----GGUA-----CGCGAGU--CCUCGGGAAAUCAUCCUCGCUGCUA-UU-----------GUU
Nanoarchaeum -GUUUCGUGGGAG---GGCCAUAG------C----GGCCCGGGAACCACCCGUACCCAUCUCGAACA-CGGAAGUUAAG--CCGGGC--------CGCGU---------C--------CCGAGUGGUACU---G------CCC-----CGCGAAG--GGGUGGGAA-------GCUCGGGAU-GC-----------C-C
Thermoplasma -------GGCAAC---GGUCAUAG------C----AGC-AGGGAAACACCAGAUCCCAUUCCGAACU-CGACGGUUAAG--CCUG-C--------UGCGU---------A--------UUGCGUUGUACU---GU----AUGC-----CGCGAGG--GUACGGGAA-------GCGCAAUAU-GCUGUUACCA---C-U
Methanococcus ----UGACAUAAC---GGUCAAAG------C----GGA-GGUGUAACAUCCGAUCCCAUCCCGAUCU-CGGAAAUUAAG--CCCUCC--------AGCGA---------U--------UCUUUAAGUACU---GC----UAUC-----U---------AGUGGGAACAAAGUGACGCCGUUA-GU-----------CAC
Thermococcus -----GGUACGGC---GGUCAUAG------C----GGC-GGGGUCACACCCGGUCUCGUUUCGACCC-CGGAAGUUAAG--CCCGCC--------AGCGA---------U--------CCCGGUUGUACU---GC----CCUC-----CGGGAGG--GGGCGGGAAC-CGGGGACGCCGCCG-GC-----------CAC
Pyrobaculum ----------GCCCCUAACCCGGCCAUAGGC----GCC-GGUGAUACGCCCGGUCUCAUCA-GAACC-CGGAAGCUAAG--GCCGGC--------GCCGC---------G--------CUCGGGAGUACU---GG----GCUC-----CGCGAGG--GCCCGGGAAACCGGCGU-GCUGGGA-GG--------GGGCUU
Sulfolobus --------GCCCACCCGGUCACAG------U----GAG-CGGGCAACACCCGGACUCAUUUCGAACC-CGGAAGUUAAG--CCGCUCACGUUAGUGGGGC---------C--------GUGGAUACCGUG---AG----GAUC-----CGCAGCC--CCAC-------UAA----GCUGGGA-UG--------GGUUUU
Methanothermobacter -GUUG------GC---GGUCAUGG------C----GUG-GGGUUUAUACCUGAUCUCGUUUCGAUCU-CAGUAGUUAAGUCCU-------------GCUGCGUUGUGGGUGUGUACUGCGGUUUUUUGCU---G--------------UGGGAAGCC-----------CACUUC-ACUGCCA-GA-----------CAA
Bacillus -------UUUGGU---GAUGAUGG------C----AGA-GAGGUCACACCCGUUCCCAUACCGAACA-CGGAAGUUAAG--CUCUCU--------AGCG--------------------CCGAUGGUAGU---UGG-GACCUUGUCCCUGUGAGA--GUA-----------GGACGUCGCCA-AG-----------C--
Flavobacterium -------UAAGGU---GGUUAUUG------C----GGC-GGGGCUCGACCUCUUCCCAUCCCGAACA-GAGUAGUUAAG--CCCGCC--------UGCG--------------------CAGAUGGUACU---GCA-GUUAUG-----UGGGAGA--GUA-----------UGUCGUCGCCU-UU-----------C--
Campylobacter --------AUGUCCGUGAUUAUAC------A----GAU-GUGGAAACGCCUUGCUCCAUCCCGAACC-AAGAAGCUAAG--CACAUC--------GUGGG---------U--------GAUGAUACUACG---CC----UUAC-----UGGCAGG------GGGAAAGUAGCUC-AUUGC-------------GGACUU
Agrobacterium ----CGACCUGGU---GGUCAUCG------C----GGG-GCGGCUGCACCCGUUCCCUUUCCGAACA-CGGCCGUGAAA--CGCCCC--------AGCG--------------------CCAAUGGUACU---UCG-UCUCAAGACGCGG-GAGA--GUA-----------GGUCGCUGCCA-GG-----------UCU
Escherichia -----UGCCUGGC---GGCCGUAG------C----GCG-GUGGUCCCACCUGACCCCAUGCCGAACU-CAGAAGUGAAA--CGCCGU--------AGCG--------------------CCGAUGGUAGU---GUG-GGGUCUCCCCAUGCGAGA--GUA-----------GGGAACUGCCA-GG-----------CAU
Thermotoga ---------AUCCCCGGGUGCCGA------UACUGGGG-CGGGAAACACCCGGUUCCAUUCCGAACC-CGGCCGUUAAG--CCGCCC--------UGGGC---------C--------GAUGGUAGUAUG---GG----G---------GCAGCC--CCAUGCGAGAGUAG----GUAGCGC-CC--------GGGGAU
Thermus A---AUCCCCCGU---GCCCAUAG------C----GGC-GUGGAACCACCCGUUCCCAUUCCGAACA-CGGAAGUGAAA--CGCGCC--------AGCG--------------------CCGAUGGUACU---GGGCGGGCGACCGCCUGGGAGA--GUA-----------GGUCGGUGCGG-GG-----------GAU

 

PRANK alignment

Alignment ambiguity is common for divergent sequences.



Where do �sites� come from?

1. Storks

2. Alignment estimates

Halorubrum ----G-----U--A--G------G--CGGCCAAA-GCGG-CAG-GGAAAGACCCGUACCCAUUCCGAAC-ACGGAAGUGAAGCCUGCCAGCGUACCAGCUA-GUACUGGA-GUGGGAGACCC-U--CUGGGA----GCGCU-GGUUCGCCG-CCU---AC-UC-
Candida ----G-----G--U--U------G--CGGCCAUA-UCUA-GCA-GAAAGCACCGUUCCCCGUUC-GAUCAACCGUAGUUAAGCUGCUAAGAGCAAUACCGA-GUAGUGUA-GUGGGAGACCA-U--ACGCGA----AACUA-UUGU-GCUG-CAA---UC-U--
Drosophila ----G-----C--C--A------A--CGACCAUA-CCAC-GCU-GAAUACAUCGGUUCUCGUCC-GAUC-ACCGAAAUUAAGCAGCGUCGGGC-GCGGUUA-GUACUUAG-AUGGGGGACCG-C--UUGGGA----ACACC-GCGU-GUUG-UUG---GC-CU-
Euglena ----G-----A--G--U------A--CGGCCAUA-CUAC-CGG-GAAUACACCUGAACCCGUUC-GAUU-UCAGAAGUUAAGCCGGGUUAGGC-CCAGUUA-GUACUG-A-GUGGGCGACCA-C--UUGGGA----ACACU-GGGU-GCUG-UAC---GC-UU-
Homo ----G-----U--C--U------A--CGGCCAUA-CCAC-CCU-GAACGCGCCCGAUCUCGUCU-GAUC-UCGGAAGCUAAGCAGGGUCGGGC-CUGGUUA-GUACUUGG-AUGGGAGACCG-C--CUGGGA----AUACC-GGGU-GCUG-UAG---GCUUU-
Caenorhabditis ----G-----C--U--U------A--CGACCAUA-UCAC-GUU-GAAUGCACGCCAUCCCGUCC-GAUC-UGGCAAGUUAAGCAACGUUGAGU-CCAGUUA-GUACUUGG-AUCGGAGACGG-C--CUGGGA----AUCCU-GGAU-GUUG-UAA---GC-U--
Dictyostelium ----G-----U--A--U------A--CGGCCAUA-CUAG-GUU-GGAAACACAUCAUCCCGUUC-GAUC-UGAUAAGUAAAUCGACCUCAGGC-CUUCCAA-GUACUCUG-GUUGGAGACAA-C--AGGGGA----ACAUA-GGGU-GCUG-UAU---AC-U--
Cryptosporidium ----G-----C--A--A------U--CGGCCAUA-CUAC-AUC-GAAUAUACCGGAUCCCAUCA-GAAC-UCCGAAGUCAAGCGGUGUAAGGU-UCGGUUA-GUACUAGG-GUGGGGGACCA-C--CUGGGA----AGACCAGAAU-GUCG-AUC---GC-CUC
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Zea ----G-----G--A--U------G--CGAUCAUA-CCAG-CAC-UAAAGCACCGGAUCCCAUCA-GAAC-UCCGAAGUUAAGCGUGCUUGGGC-GAGAGUA-GUACUAGG-AUGGGUGACCU-C--CUGGGA----AGUCC-UCGU-GUUG-CAU---UC-C--
Methanospirillum ----U---CAA--U--A------G--CGGCCACA-GCAG-GUG-UGUCACACCCGUUCCCAUUCCGAAC-ACGGAAGUUAAGACACCUCACGUGGAUGACG-GUACUGAG-GUACGCGAGUC-C--UCGGGA----AAUCA-UCCUCGCUGCUAU---UG-UU-
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Thermoplasma ----G-----G--C--A------A--CGGUCAUA-GCAG-CAG-GGAAACACCAGAUCCCAUUCCGAAC-UCGACGGUUAAG-CCUGCUGCGUAUUGCGUU-GUACUGUA-UGCCGCGAGGG-U--ACGGGA----AGCGC-AAUAUGCUGUUAC---CA-CU-
Methanococcus U---G-----A--C--AU----AA--CGGUCAAA-GCGG-AGG-UGUAACAUCCGAUCCCAUCCCGAUC-UCGGAAAUUAAGCCCUCCAGCGAUUCUUUAA-GUACUGCU-AUCU--------A--GUGGGA----ACAAA-GUGACGCCGUUAG---UC-AC-
Thermococcus ----G-----G--U--AC----GG--CGGUCAUA-GCGG-CGG-GGUCACACCCGGUCUCGUUUCGACC-CCGGAAGUUAAGCCCGCCAGCGAUCCCGGUU-GUACUGCC-CUCCGGGAGGG-G--GCGGGA----A-CCG-GGGACGCCGCCGG---CC-AC-
Pyrobaculum ----GCCC--C--U--A------ACCCGGCCAUAGGCGC-CGG-UGAUACGCCCGGUCUCAUCA-GAAC-CCGGAAGCUAAGGCCGGCGCCGCGCUCGGGA-GUACUGGG-CUCCGCGAGGG-C--CCGGGA----AA-CC-GGCGUGCUGGGAGGGGGC-UU-
Sulfolobus ----G-----C--C--C------ACCCGGUCACA-GUGA-GCG-GGCAACACCCGGACUCAUUUCGAAC-CCGGAAGUUAAGCCGCUCACGUUAGUGGGGC-CG--UGGA-UACCGUGAGGA-U--CC-GCA----GCCCC-ACUAAGCUGGGAUGGGUU-UU-
Methanothermobacter ----G-----U--U--G------G--CGGUCAUG-GCGU-GGG-GUUUAUACCUGAUCUCGUUUCGAUC-UCAGUAGUUAAGUCCUGCUGCGUUGUGGGUGUGUACUGCG-GUU----UUUU-GCUGUGGGA----AGCCC-ACUUCACUGCCAG---AC-AA-
Bacillus ----U-----U--U--G------G--UGAUGAUG-GCAG-AGA-GGUCACACCCGUUCCCAUACCGAAC-ACGGAAGUUAAGCUCUCUAGCG---CCGAUG-GUAGUUGG-GAC----CUUG-UCCCUGUGAGAGUAG------GACGUCGCCAA---GC----
Flavobacterium ----U-----A--A--G------G--UGGUUAUU-GCGG-CGG-GGCUCGACCUCUUCCCAUCCCGAAC-AGAGUAGUUAAGCCCGCCUGCG---CAGAUG-GUACUGCA-GUU----A------UGUGGGAGAGUAU------GUCGUCGCCUU---UC----
Campylobacter --AUG-----U--C--C------G--UGAUUAUA-CAGA-UGU-GGAAACGCCUUGCUCCAUCCCGAAC-CAAGAAGCUAAGCACAUCGUGG---GUGAUG-AUACUACGCCUU----ACUG-GCAGGGGGAAAGUAG------CUCAUUGCG-G---AC-UU-
Agrobacterium -C--G-----ACCU--G------G--UGGUCAUC-GCGG-GGC-GGCUGCACCCGUUCCCUUUCCGAAC-ACGGCCGUGAAACGCCCCAGCG---CCAAUG-GUACUUCG--UC----UCAA-GACGCGGGAGAGUAG------GUCGCUGCCAG---GU-CU-
Escherichia ----U-----GCCU--G------G--CGGCCGUA-GCGC-GGU-GGUCCCACCUGACCCCAUGCCGAAC-UCAGAAGUGAAACGCCGUAGCG---CCGAUG-GUAGUGUG-GGG----UCUC-CCCAUGCGAGAGUAG------GGAACUGCCAG---GC-AU-
Thermotoga ----A-----UCCCCGG------G--UGCCGAUA-CUGG-GGCGGGAAACACCCGGUUCCAUUCCGAAC-CCGGCCGUUAAGCCGCCCUGGG---CCGAUG-GUAGUAUG-GGG----GCAGCCCCAUGCGAGAGUAG------GUAGCGCCCGG---GG-AU-
Thermus ----A-----AUCCCCC------G--UGCCCAUA-GCGG-CGU-GGAACCACCCGUUCCCAUUCCGAAC-ACGGAAGUGAAACGCGCCAGCG---CCGAUG-GUACUGGG-CGG----GCGACCGCCUGGGAGAGUAG------GUCGGUGCGGG---GG-AU-
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Where do �sites� come from?

1. Storks

2. Alignment estimates

Halorubrum ----G-----U--A--G------G--CGGCCAAA-GCGG-CAG-GGAAAGACCCGUACCCAUUCCGAAC-ACGGAAGUGAAGCCUGCCAGCGUACCAGCUA-GUACUGGA-GUGGGAGACCC-U--CUGGGA----GCGCU-GGUUCGCCG-CCU---AC-UC-
Candida ----G-----G--U--U------G--CGGCCAUA-UCUA-GCA-GAAAGCACCGUUCCCCGUUC-GAUCAACCGUAGUUAAGCUGCUAAGAGCAAUACCGA-GUAGUGUA-GUGGGAGACCA-U--ACGCGA----AACUA-UUGU-GCUG-CAA---UC-U--
Drosophila ----G-----C--C--A------A--CGACCAUA-CCAC-GCU-GAAUACAUCGGUUCUCGUCC-GAUC-ACCGAAAUUAAGCAGCGUCGGGC-GCGGUUA-GUACUUAG-AUGGGGGACCG-C--UUGGGA----ACACC-GCGU-GUUG-UUG---GC-CU-
Euglena ----G-----A--G--U------A--CGGCCAUA-CUAC-CGG-GAAUACACCUGAACCCGUUC-GAUU-UCAGAAGUUAAGCCGGGUUAGGC-CCAGUUA-GUACUG-A-GUGGGCGACCA-C--UUGGGA----ACACU-GGGU-GCUG-UAC---GC-UU-
Homo ----G-----U--C--U------A--CGGCCAUA-CCAC-CCU-GAACGCGCCCGAUCUCGUCU-GAUC-UCGGAAGCUAAGCAGGGUCGGGC-CUGGUUA-GUACUUGG-AUGGGAGACCG-C--CUGGGA----AUACC-GGGU-GCUG-UAG---GCUUU-
Caenorhabditis ----G-----C--U--U------A--CGACCAUA-UCAC-GUU-GAAUGCACGCCAUCCCGUCC-GAUC-UGGCAAGUUAAGCAACGUUGAGU-CCAGUUA-GUACUUGG-AUCGGAGACGG-C--CUGGGA----AUCCU-GGAU-GUUG-UAA---GC-U--
Dictyostelium ----G-----U--A--U------A--CGGCCAUA-CUAG-GUU-GGAAACACAUCAUCCCGUUC-GAUC-UGAUAAGUAAAUCGACCUCAGGC-CUUCCAA-GUACUCUG-GUUGGAGACAA-C--AGGGGA----ACAUA-GGGU-GCUG-UAU---AC-U--
Cryptosporidium ----G-----C--A--A------U--CGGCCAUA-CUAC-AUC-GAAUAUACCGGAUCCCAUCA-GAAC-UCCGAAGUCAAGCGGUGUAAGGU-UCGGUUA-GUACUAGG-GUGGGGGACCA-C--CUGGGA----AGACCAGAAU-GUCG-AUC---GC-CUC
Nosema ----------G--A--U------A--CGGUUAUA-UUUA-CUG-AAAACCACCGGAACCCAUCA-GAAC-UCCGAAGUUAAACCAGUAUGAGC-UUAAUUA-GUACUAAG-AAGGGAGACCA-C--UUGGGA----ACGUU-GGGU-GGU------------A-
Zea ----G-----G--A--U------G--CGAUCAUA-CCAG-CAC-UAAAGCACCGGAUCCCAUCA-GAAC-UCCGAAGUUAAGCGUGCUUGGGC-GAGAGUA-GUACUAGG-AUGGGUGACCU-C--CUGGGA----AGUCC-UCGU-GUUG-CAU---UC-C--
Methanospirillum ----U---CAA--U--A------G--CGGCCACA-GCAG-GUG-UGUCACACCCGUUCCCAUUCCGAAC-ACGGAAGUUAAGACACCUCACGUGGAUGACG-GUACUGAG-GUACGCGAGUC-C--UCGGGA----AAUCA-UCCUCGCUGCUAU---UG-UU-
Nanoarchaeum ----G-----U--U--UCGUGGGA--GGGCCAUA-GCGGCCCG-GGAACCACCCGUACCCAUCUCGAAC-ACGGAAGUUAAGCCGGGCCGCGUCCCGAGUG-GUACUGC---CCCGCGAAGG-G--GUGGGA----AGCUC-GGGAUGCC------------C-
Thermoplasma ----G-----G--C--A------A--CGGUCAUA-GCAG-CAG-GGAAACACCAGAUCCCAUUCCGAAC-UCGACGGUUAAG-CCUGCUGCGUAUUGCGUU-GUACUGUA-UGCCGCGAGGG-U--ACGGGA----AGCGC-AAUAUGCUGUUAC---CA-CU-
Methanococcus U---G-----A--C--AU----AA--CGGUCAAA-GCGG-AGG-UGUAACAUCCGAUCCCAUCCCGAUC-UCGGAAAUUAAGCCCUCCAGCGAUUCUUUAA-GUACUGCU-AUCU--------A--GUGGGA----ACAAA-GUGACGCCGUUAG---UC-AC-
Thermococcus ----G-----G--U--AC----GG--CGGUCAUA-GCGG-CGG-GGUCACACCCGGUCUCGUUUCGACC-CCGGAAGUUAAGCCCGCCAGCGAUCCCGGUU-GUACUGCC-CUCCGGGAGGG-G--GCGGGA----A-CCG-GGGACGCCGCCGG---CC-AC-
Pyrobaculum ----GCCC--C--U--A------ACCCGGCCAUAGGCGC-CGG-UGAUACGCCCGGUCUCAUCA-GAAC-CCGGAAGCUAAGGCCGGCGCCGCGCUCGGGA-GUACUGGG-CUCCGCGAGGG-C--CCGGGA----AA-CC-GGCGUGCUGGGAGGGGGC-UU-
Sulfolobus ----G-----C--C--C------ACCCGGUCACA-GUGA-GCG-GGCAACACCCGGACUCAUUUCGAAC-CCGGAAGUUAAGCCGCUCACGUUAGUGGGGC-CG--UGGA-UACCGUGAGGA-U--CC-GCA----GCCCC-ACUAAGCUGGGAUGGGUU-UU-
Methanothermobacter ----G-----U--U--G------G--CGGUCAUG-GCGU-GGG-GUUUAUACCUGAUCUCGUUUCGAUC-UCAGUAGUUAAGUCCUGCUGCGUUGUGGGUGUGUACUGCG-GUU----UUUU-GCUGUGGGA----AGCCC-ACUUCACUGCCAG---AC-AA-
Bacillus ----U-----U--U--G------G--UGAUGAUG-GCAG-AGA-GGUCACACCCGUUCCCAUACCGAAC-ACGGAAGUUAAGCUCUCUAGCG---CCGAUG-GUAGUUGG-GAC----CUUG-UCCCUGUGAGAGUAG------GACGUCGCCAA---GC----
Flavobacterium ----U-----A--A--G------G--UGGUUAUU-GCGG-CGG-GGCUCGACCUCUUCCCAUCCCGAAC-AGAGUAGUUAAGCCCGCCUGCG---CAGAUG-GUACUGCA-GUU----A------UGUGGGAGAGUAU------GUCGUCGCCUU---UC----
Campylobacter --AUG-----U--C--C------G--UGAUUAUA-CAGA-UGU-GGAAACGCCUUGCUCCAUCCCGAAC-CAAGAAGCUAAGCACAUCGUGG---GUGAUG-AUACUACGCCUU----ACUG-GCAGGGGGAAAGUAG------CUCAUUGCG-G---AC-UU-
Agrobacterium -C--G-----ACCU--G------G--UGGUCAUC-GCGG-GGC-GGCUGCACCCGUUCCCUUUCCGAAC-ACGGCCGUGAAACGCCCCAGCG---CCAAUG-GUACUUCG--UC----UCAA-GACGCGGGAGAGUAG------GUCGCUGCCAG---GU-CU-
Escherichia ----U-----GCCU--G------G--CGGCCGUA-GCGC-GGU-GGUCCCACCUGACCCCAUGCCGAAC-UCAGAAGUGAAACGCCGUAGCG---CCGAUG-GUAGUGUG-GGG----UCUC-CCCAUGCGAGAGUAG------GGAACUGCCAG---GC-AU-
Thermotoga ----A-----UCCCCGG------G--UGCCGAUA-CUGG-GGCGGGAAACACCCGGUUCCAUUCCGAAC-CCGGCCGUUAAGCCGCCCUGGG---CCGAUG-GUAGUAUG-GGG----GCAGCCCCAUGCGAGAGUAG------GUAGCGCCCGG---GG-AU-
Thermus ----A-----AUCCCCC------G--UGCCCAUA-GCGG-CGU-GGAACCACCCGUUCCCAUUCCGAAC-ACGGAAGUGAAACGCGCCAGCG---CCGAUG-GUACUGGG-CGG----GCGACCGCCUGGGAGAGUAG------GUCGGUGCGGG---GG-AU-
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Sequential Estimation Pipeline

Alignment is often the �rst stage in a pipeline:

Bayesian
Max. Likelihood
Max. Parsimony

ClustalW
ProbCons

Molecular
Sequence Data

Multiple Sequence
Alignment

Directly Observed

There are two main sources of alignment ambiguity

I Parameter uncertainty + parameter sensitivity

I Near-optimal alignments

There are two additional sources of alignment error

I The score function isn't perfect.

I Failure to optimize score function.
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Positive selection? (Goldman & Yang, 1994)

Codon sites

AC G

Codon substitution model

I Must change 1 nucleotide at at time.

Qi→j = πj ×
{

1 if transversion
κ if transition

}
×
{

1 if synonymous

ω if non-synonymous

}
ω = preference for changes to amino acids.

Categories

I ω < 1: amino acid changes happen slowly

I ω = 1: neutrality

I ω > 1: amino acid changes preferred
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Positive selection? (Goldman & Yang, 1994)

Codon sites

AC G

Codon substitution model

I Must change 1 nucleotide at at time.

Qi→j = πj ×
{

1 if transversion
κ if transition

}
×
{

1 if synonymous

ω if non-synonymous

}
ω = preference for changes to amino acids.

Categories

I ω < 1: amino acid changes happen slowly

I ω = 1: neutrality

I ω > 1: amino acid changes preferred → �positive selection!�



Site models (Yang et al, 2000)
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G TT

Model:

Category #1 Category #2 Category#3

ω ω0 ≤ 1 ω1 = 1 ω2 ≥ 1
Frequency p0 p1 1− p0 − p1

Test:

I Estimate ω0, ω2, p0, p1.
I Compare H0 : ω2 = 1 with Ha : ω2 ≥ 1.

I Problem: if any single site is misaligned... positive selection!
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I Problem: if any single site is misaligned... positive selection!



Branch-Site models (Yang & Nielsen, 2002)
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I Compare H0 : ω2 = 1 with Ha : ω2 ≥ 1. (Zhang, Nielsen, and Yang, 2005)

I Problem: if any single site is misaligned... positive selection!
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Conceptually �Nice� way

Pr(unaligned data|M) 6=

∑
A

Pr(unaligned data|M, Â)
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Pr(unaligned data,A|M)



Model

τ�tree A�alignment Θ�evolutionary parameters

Pr(data,A, τ,Θ) = Pr(data|A, τ,Θ)× Pr(A|τ,Θ)× Pr(τ)× Pr(Θ).
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Pr(A|τ,Θ): Insertion/Deletion probabilities

RS07 Pairwise alignment distribution on each branch of the tree:

I Pair HMM model with 2 parameters:

I indel rate is λ
I indel lengths are Geometric(ε)
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Probability of 1 gap ≈ δ × ε(L−1) × (1− ε)
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Signal Detection (Fletcher & Yang, 2010)
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Merits of di�erent approaches?

1. Fixed A (Muscle)

2. Fixed A, tree-based (Prank+codeml)

3. Average A, tree-based (Prank+codeml)

4. Average A, tree-based, MCMC (bali-phy+codeml)

5. Joint Estimation (bali-phy)

I Integrate alignment estimation into the inside of the test.
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Generic Model Framework

bali-phy file .fasta --tree=file .tree --alphabet=Codons

--smodel=branch-site --disable=topology

(map λx .M0(x) [ω0, 1, ω2]) → [M0(ω0), M0(1), M0(ω2)]
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