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COPb2

TAAAAACACATCAGACTCTCACTGTGGATGATATAAAAACATTGCAGCTGAAGGAGACCAAACCCAACAAACGCAAAAATGCCTC
TGAGGCTGGACATCAAGCGCAAACTCACGGCTCGATCTGACCGTGTCAAAAGCGTAGACCTTCATCCGTCCGAACCATGGATGCT
GGCCAGTTTGTACAATGGCAGTGTCTGTGTGTGGAACCATGAAACACAAACTCTGGTTAAGACTTTTGAGGTTTGTGACCTTCCG
GTGAGAGCTTCCAAGTTTGTTGCCAGGAAAAATTGGGTCATAACTGGCGCTGATGACATGCAAATCCGAGTTTTCAACTACAACA
CTCTAGAGCGAGTACACATGTTTGAGGCCCATTCAGATTATATTCGCTGCATCGCTGTGCATCCCACCCAGCCCTACATCCTCAC
AAGCAGTGATGACATGTTGATAAAGCTGTGGGACTGGGAGAAGAAATGGTCGTGCAGTCAGGTGTTTGAGGGCCACACACACTAC
GTGATGCAAATCGTCATCAACCCCAAAGACAACAACCAGTTTGCTAGTGCGTCGCTGGACAGAACAATAAAGGTTTGGCAACTGG
GTTCATCTTCTCCCAACTTCACTCTGGAAGGTCATGATAAGGGGGTGAACTGCATTGATTATTACAGTGGAGGAGATAAACCTTA
CCTCATCTCCGGAGCCGATGACAGACTGGTCAAAATTTGGGACTATCAGAATAAGACATGTGTGCAGACGCTCGAGGGACATGCT
CAGAATGTGTCCTGTGTAAACTTTCACCCAGAGCTGCCCATCATCATCACTGGATCTGAGGACGGCACAGTCCGGATCTGGCACT
CCAGCACTTACCGTCTAGAAAGCACCTTGAACTATGGAATGGAGCGGGTTTGGTGTGTGTCTGGCTTGCGGGGCTCCAACAGCGT
CGCATTGGGCTATGATGAAGGCAGCATCATTATCAAGCTCGGCCGTGAGGAGCCAGCCATGTCAATGGACACCAACGGAAAGATC
ATTTGGGCCAAGCACTCTGAGATTCAGCAGGCAAACCTCAAAGCCATGGGGGATGCAGAAATCAAGGATGGTGAGAGGCTGCCAC
TGGCAGTCAAGGACATGGGCAGCTGTGAGATCTACCCTCAAACCATCCAGCACAATCCTAACGGCAGGTTTGTGGTGGTGTGTGG
AGATGGAGAGTACATCATCTACACCGCCATGGCTCTGAGAAACAAGAGCTTTGGTTCTGCACAGGAGTTTGTTTGGGCCCATGAT
TCATCCGAGTATGCAATCCGGGAAAGCAGCAGTGTGGTGAAGATCTTCAAAAATTTTAAGGAGAAAAAATCTTTTAAGCCAGATT
TTGGAGCAGAAGGCATTTATGGAGGCTTCCTACTGGGTGTTCGATCTGTGAATGGTTTGGCTTTCTATGACTGGGAAAACACGGA
GCTGATTCGACGAATTGAGATCCAGCCTAAACATATTTTCTGGTCAGACTCCGGTGAGCTGGTGTGCATTGCCACAGAAGAGTCC
TTCTTTATCCTGCGCTACCTGTCAGAGAAGGTGGCCGCATCACAGGAGAACAATGAGGGGGTTACTGAAGACGGTATTGAAGATG
CTTTTGAGGTTCTGGGAGAGATTCAGGAGGTGGTGAAGACTGGTCTGTGGGTGGGAGATTGTTTCATCTACACCAGCTCAGTCAA
CCGCCTCAACTACTTTGTTGGAGGAGAGATTGTCACCATTGCTCACTTGGACAGAACGATGTACCTTCTGGGATACATTCCTAAA
GATGACCGTCTTTACCTGGGTGATAAGGAGCTGAACATTGTTAGTTATTCTCTCCTGGTGTCTGTCCTGGAGTACCAAACTGCCG
TCATGCGCAGAGACTTTGGCATGGCAGATAAAGTGCTGCCCACCATCCCTAAAGAACAGAGAACCAGAGTTGCCCACTTCTTAGA
GAAACAGGGTTTCAAGCAGCAGGCTCTGGCTGTGTCCACTGATCCAGAGCACCGCTTTGAGCTGGCGCTTCAGTTAGGAGAGCTG
AAAATCGCATACCAGCTTGCAGTAGAAGCTGAGTCGGAGCAGAAGTGGAAGCAGTTGGCAGAGCTGGCCATCAGTAAGTGCCAGT
TTGGACTGGCACAGGAGTGTCTTCATCATGCCCAGGACTATGGAGGTCTTCTGCTTCTGGCCACTGCATCTGGCAACGCCTCTAT
GGTTGCCAAGCTTGCGGAGGGAGCAGAGCGGGACGGCAAAAACAATGTCGCCTTTATGACATACTTCCTGCAGGGAAAATTGGAC
AACTGTTTGGAACTTCTGATCAAGACCAATCGTCTGCCAGAAGCAGCCTTTCTTGCCCGCACATATCTACCCAGTCAAGTTTCCA
GGGTGGTGAAGCTTTGGAGAGAGAGTTTGTCTAAAGTGAATCAGAAAGCAGCAGAGTCTCTGGCAGACCCCACAGAGTATGAGAA
CCTGTTCCCAGGCCTGAGAGAGGCTTTTGTGGCAGAGCAGTACCTGAAAGAGACCAGCCTCGGCCAAACCAGACCTGCCTCTGAC
TACCCACTCATCACGCCTAATGAAGAAAGGAACGTGCTGGAGGAGGCCAGTGGTTATGAACCCAAAGGAATTCTCCCTGCTCCCA
CACAGCTGAAGCAGGAGGTCTCGGAGGATGAAGAGGTTTTGGCCTCAGTCTCATCGGTGTCTGCTGTGAGTTCTGCACAGTCCCA
ACCTGACCCGAAGCTCCAAGAGAAGACAGAAGAAAAAACTCCTGAAATTACAGCAGCAGAACAGAAGGTCATCGATGAACTTGAG
GATGATTTGGATAACATGGAGTTTGATGACATCGACACCACAGACGTCAATCTGGATGACGGCTACGTAGACGACTAAACCATCT
GCACTGAAGCATTGAGTTTATTTAAGTGACCAAATGTTTTGTTTTGTTTTGTTTTTTCGTTGCTGTTAGAAATGCAGAGCTGAAG
TCGGACTGGGTTCATTATAAACACGTTTTTTAGGCCGTACCACCAATGGAAAAAAAATGTCTGTGATCTCTTTTTTTTTCTTTTT
GTACTTCTTTCTGGACCTTCAATTGACATTTTACCTGTACATCAAGACTTATTGACCATGACAATTCATGGTGCCATTATTCATA
ATAAAGATAACTACTATACTAAAAA

CTGCGCTACCTGTCATTGAA
CTGTGGGTCTGCCAGAGACT

COPb1

CGGATGCAGATATTGGAGAAGAGAGAGATCTGACACCTATTTGAAAGGAAAGCTCGTAGGTATTCTCTCTGAGTGGAGTCTCCCA
AAGGGAAGAAGAGCTGACATCATGACAGCCGCAGAGAATGTGTGTTACACTCTCATCAATGTCACCAATGACTCCGAACCACCAT
CGGAAGTCAGCTTGAAAACTGATTTAGAAAAAGGAGAAATCAAAGCCAAAACGGAGGCTTTGAAGAAGGTCATCATCATGATCCT
GAATGGAGAGAAACTGCCAGGTCTTTTGATGACCATCATCCGCTTCGTTCTGCCCCTTCAAGACCACACAATTAAGAAACTACTC
TTAGTTTTTTGGGAAATTGTTCCCAAGACCACTCCTGATGGCAAACTTCTTCAGGAGATGATCTTGGTCTGTGATGCCTACAGGA
AGGATCTCCAGCATCCCAATGAGTTCATCCGTGGCTCCACACTGCGTTTCTTGTGCAAGCTGAAGGAATCCGAACTGCTGGAACC
CCTCATGCCAGCAATCCGTGCCTGTCTAGAGCGTCGTCATAGCTACGTACGGCGCAATGCAGTCCTGGCCATCTACACTATCTAC
AGGAATTTTGAGCATTTGATCCCAGACGCTCCTGAGTTGATTCATGACTTTCTTGTAAACGAAAAAGATGCGAGCTGCAAGAGGA
ATGCGTTTATGATGTTGATTCACGCAGATCAGGATCGAGCTCTGGACTACCTTAGCACTTGTATTGATCAGGTGCATACTTTCGG
AGACATTTTACAGCTGGTGATTGTGGAACTGATTTATAAGGTCTGCCATGCGAACCCCTCTGAGCGAGCTCGTTTTATTCGCTGT
ATTTACAATCTGCTGCAGTCGTCGAGTCCTGCTGTTAAATATGAAGCAGCTGGAACTCTGGTTACTCTGTCCAGTGCTCCCACCG
CCATCAAGGCTGCTGCTCAGTGCTACATTGATCTGATCATTAAAGAGAGCGATAACAACGTTAAACTCATTGTTCTAGACAGGCT
GATTGAGTTGAAGGAACACCCGACACACGAGCGTGTACTGCAGGACTTGGTGATGGATATTTTGAGGGTTTTGACCACTCCTGAC
CTCGAGGTCCGCAAGAAGACTTTACAGTTGGCGTTGGACCTGGTGTCATCCCGCAATGTGGAGGAGCTGGTAATTGTGCTAAAGA
AAGAAGTCATCAAAACCAACAATGTGACAGAACACGAAGACACAGACAAGTACAGGCAGCTGCTGGTTCGCACTCTGCACTCATG
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TAGTGTTCGCTTCCCTGACATGGCAGCCAATGTCATCCCTGTGCTGATGGAGTTCCTGAGTGACACTAATGAAGCGGCTGCTGCT
GATGTGCTGGAGTTTGTGCGGGAGGCCATTCAGAGGTTTGACAACCTGCGACCCCTCATCATTGAGAAGATGCTGGAGGTCTTCC
ATGCAATAAAGACAGTCAAGATTTATAGAGGAGCTCTGTGGATTTTGGGTGAATATTGCAGCACTAAAGAGGACATTCAGAGTGT
CATGACAGAAGTGCGCAGATCTTTAGGAGAGATTCCAATTGTTGAGAATGAGTTGAAGAAGGAGGCTGGAGAGGTGAAGCCTGAG
GAGGAGGTGACCGCAGCTCCAGCTCCTAAACTGGTGACAGAAATGGGCACATACGTAACCCAGAGTGCCCTCAGCACCTCCAGAC
CATCCAAAAAAGAAGAGGACAGGCCTCCTCTGAGGGGTTTCCTGATGGATGGAGACTTTTATGTTGCTGCCTCACTGGCCACCAC
CCTCACCAAAGTGGCCCTGCGCTATGTTGCCCTCGCAGAAGACAAAAGAAGACAAAATTCATTCGTAGCAGAGGCCATGCTGATC
ATGGCCACTGTGCTCCATCTGGGCAAGTCATCTCTACCCAAGAAGCCCATCACTGATGATGATGTGGACCGGATCTCACTGTGTC
TCAAGGTCCTGTCCGAGTGCTCGCCTCTTATGAATGACATCTTCAACAAAGAGTGCCGCAGATCCCTGTCCCATATGCTCGCTGT
TCGACTGGAAGAGGAGAAACTGTCTCAGAAGAAAGAGTCTGAGAAGCGTAATGTGACTGTTCAGGCCGACGATCCAATCTCCTTT
ATGCAGTTAACTGCTAAGAATGAGATGGCGTCCAAAGAGGACCAGTTCCAGCTCAGTCTGCTGGCCGCTATGGGCAATACTCAGA
GGAAAGAAGCCACAGATCCACTGGCCTCCAAACTTAATAAGGTCACCCAGTTGACTGGTTTCTCAGATCCAGTGTATGCAGAAGC
TTATGTCCATGTCAATCAGTATGACATAGTTTTGGACGTCTTGGTTGTTAATCAGACTAGCGACACCCTACAGAACTGCACCTTG
GAGCTGGCAACACTTGGTGACCTTAAATTAGTTGAGAAGCCATCTCCTCTTACATTGGCTCCTCACGACTTTGCCAACATTAAAG
CCAACGTGAAAGTGGCTTCCACAGAGAACGGCATCATATTCGGAAACATAGTTTATGATGTATCGGGAGCAGCCAGTGACAGAAA
CTGCGTAGTCCTGAGCGACATTCACATCGACATCATGGACTACATTCAACCGGCCTCCTGCACGGACGCAGAGTTCAGACAGATG
TGGGCTGAGTTTGAGTGGGAAAATAAGGTTACCGTCAACACCAACATCACAGATCTGAATGATTATCTCCTGCATATTCTGAAGT
CCACCAACATGAAGTGCCTGACCCCAGAGAAGGCCCTGTCTGGCATCTGCGGCTTCATGGCAGCAAATCTGTATGCTCGCTCTAT
ATTTGGAGAAGACGCCCTTGCAAACGTTAGCATCGAAAAGCCGATCCATTTGGGAGTCGATGCACCAGTCAATGGCCATATTCGG
ATCCGAGCCAAAAGCCAGGTAATGGCTTTGAGTCTGGGTGACAAGATCAACCTTTCTCAGAAGAGAACCGCCTCATAAGGGTCAA
AGACTGAGGCCATGGAGGCAAAAAGCAAGATTTGCCTAAAAAGCGCTCTGGTTATTCCTATATCTTGTCTTTTCTCTATTGCTTG
TTTGTGTCTCTCTAGACTACCGTACACATTCAGTGCTCTGTGGCCAACATCTAAGCTCTTCAATCCCATAAAAATGTAGAAAGGG
GATTATTTTGACATTTTCTACCAACACCCTTCTTCTTAACTGCTCATAAAGGGATTGTCCCTGTTAATCTGTAATCTGTTTCAAT
AAACATTGC

TCAGGATCGAGCTCTGGACT
GGATGGTCTGGAGGAGATGA

COPe

GGGAGACACACACACACACACACACCCACAAACACACGCACACCCACAAACACACGCACACAAACATGCCGGTCGATTGAAGTCA
CACTGCAGATGGATATATTGAGTCTCTACCGAGGGTCGACAAGTTGACACTTCACAAACATGGCGTCTCAGCAAAGCGAAGTGGA
TGAGCTGTTCGATGTGAAAAACGCGTTTTACATAGGCAGTTATCAACACTGCATTAACGAAGCTCAGAAAGTAAAGACTTCAGGG
CCAGAAAAGGAATCAGAGAAGAACATTTTCCTTTACAGAGCTTATATTGCCCAGAGGAAGTATGGTGTGGTACTGGATGACATAA
AGCCCAGTTCTACTGAGGAGCTGCAGGCTGTCCGAATGTTTGCCGAGTACCTGTCCAGTGAAGGGAAGAGGGATGCAATAGTAGC
AGACCTGGATAAAAAGATATCTAAGAGTGTCGATGTTTCCAACACCACCTTCCTGCTGATGGCGGCTTCCATCTACTTGCATGAA
ATGAACACAGATGCGGCATTACGTACTCTGCATCAGGGAGAGAGTCTGGAGTGCATGGCCATGACTGTCCAGATTCTACTAAAGT
TGGACAGAGTTGATATGGCAAGAAAAGAGCTAAAGAAGATGCAAGACCAAGATGAAGATGCTACTTTGACTCAACTCGCTACAGC
CTGGGTCAACCTTGCGATTGGTGGAGAAAAGTTGCAGGATGCCTTCTATATCTTCCAGGAAATGTCAGACAAGTACTCGCCCACG
CTGCTGCTGCTAAACGGTCAGGCTGCCAGTCACATGGCTCAGAATAAGTGGGATGAGGCGGAGTCAGTTCTACAGGATGCTCTGG
ACAAAGACAGCGGCCATCCGGAGACACTTATCAACCTCATTGTGTTGACACAACATATGGGCAAACCATTTGAGGTTACAAATCG
ATATTTGTCTCAACTGAAAGATGCACACAAGTCGCATCCTTTTATTAAGGATTATCTTGCTAAGGAGAATGAATTTGACAGGCTT
GTCATGCAGTACGCCCCCAGCGCCTGAAATAGTACCCAGTTTTAATTTATATGTCTCCTATGGTGCACCCCAATGTTATTTCTTT
CATTTCTTTTATGCCTTTAAACAAAAAAGCATCCAGCTCATTGTCTTTCTCAAATTCCCATATGCTCTGTCTACATTCCTATATG
ATGGTTTAATAAACAGGTTGGTTTATCAAAAAAAAAAAAAAAAAGGAAAAA

AGGGCCAGAAAAGGAATCAG
GATGCGACTTGTGTGCATCT

COPg2

ATCATTTCGCTTATTGCTCTCAAACATTCCGCAAAATGATCAAGAAATTCGACAAGAAGGACGAGGAGTCTGGAAGTGGCTCAAA
CCCCTTTCAGCATTTGGAGAAGAGCGCTGTACTACAGGAGGCTCGGATCTTTAATGAGACGCCTATAAATCCAAGAAGATGTCTG
CATATCCTGACCAAGATCATTTACCTGCTCAACCAGGGTGAGCATTTTGGAACCACAGAAGCCACTGAAGCTTTCTTTGCCATGA
CAAGGCTGTTCCAGTCTAATGATCAAACCCTGAGAAGAATGTGCTACCTGACCATAAAGGAGATGGCCAACATCTCAGAGGATGT
GATCATTGTTACAAGCAGCTTGACAAAGGACATGACTGGCAAAGAGGACGTTTATAGAGGACCAGCAATCAGAGCTCTCTGCAGG
ATCACTGATACCACAATGTTGCAGGCTATTGAACGATACATGAAACAGGCCATTGTGGACAAAGTGCCCAGCGTCTCCAGCTCTG
CTTTGGTTTCATCACTACATATGGTGAAGATGAGCTTTGATGTTGTAAAACGCTGGGTCAATGAAGCGCAGGAGGCGGCATCGAG
TGATAACATTATGGTGCAGTATCATGCTCTGGGTCTTTTGTACCACCTGAGGAAGAATGATCGTCTCGCTGTGACCAAGATGCTT
AATAAATTCACAAAATCTGGTCTGAAGTCTCCGTTTGCATACTGCATGATGATTCGCATTGCCAGTAAACTGCTGGAGGAGACGG
AGGGAGGGCATGACAGCCCACTGTTTGACTTCATTGAGAGCTGCCTGAGGAATAAACATGAGATGGTTGTTTATGAAGCAGCCTC
TGCCATCGTCCACATGCCCAACTGTACTGCCCGTGAGCTGGCTCCTGCTGTATCTGTTCTCCAGCTGTTCTGCAGCTCTCCCAAA
GCAGCACTCCGATATGCAGCAGTGCGGACCCTTAATAAGGTGGCGATGAAGCACCCGTCAGCAGTGACCGCATGCAACCTGGACC
TGGAGAATCTGATCACTGACTCCAACCGCAGCATCGCCACCCTGGCCATCACCACCCTGCTGAAGACCGGCAGCGAGAGCAGTGT
AGACCGCCTCATGAAGCAGATCTCCTCCTTCGTCTCCGAGATCTCCGATGAGTTCAAGGTGGTTGTGGTCCAGGCCATCAGTGCT
CTGTGCCAGAAGTATCCGAGAAAGCACAGCGTAATGATGAACTTCCTCTCAAACATGCTGCGGGACGATGGTGGCTTTGAGTACA
AGAGGGCCATTGTAGACTGCATCATCAGCATCATCGAGGAAAACCCGGAGAGTAAAGAAACCGGTCTGGCCCACCTGTGCGAGTT
CATCGAGGACTGCGAGCACACCGTCCTGGCCACTAAAATTCTCCACTTGCTGGGGAAAGAGGGTCCTCGTACCCCTACACCCTCC
AAATACATCCGCTTCATCTTCAACCGTGTGGTGCTGGAGAGCGAAGCGGTTCGGGCCGCTGCTGTTAGCGCCTTGGCCAAGTTTG
GGGCTCAAAACGATGACCTGCTGCCAAGCGTCTTGGTCCTGATGCAGAGGTGTATGATGGACAGTGATGATGAAGTGAGAGATAG
AGCCACATTCTACATGAACGTCCTTCAGCAGAAGCAGAAGGCCCTAAATGCTGCTTACATCTTCAATGGTCTGTCTGTATCAGTT
CTCGGACTGGAGAAATCCCTCCACCAGTACACTCTGGAGCCCTCCGAGAAGCCATTTGACATGAAGACAGTTCCCTTGGCTACTG
CCCCCATTACTGAACACAAAACAGAAATTGCTCCTGTGGCAACAAGCAAACTACCCGAAAAGCTTGCGCCTTCACGCCAAGACAT
TTACCAAGAGCAACTTTCAGCCATCCCAGAATTCCAGGGCCTGGGTCCCCTGTTCAAGTCTTCCGAGCCGGTGCAGTTAACAGAA
GCAGAGACGGAGTATGTGGTGCGCTGCATCAAACATACTTTCGCGAATCACATGATCTTTCAGTTCGACTGCACCAACACGCTGA
ACGACCAGCTGCTGCAGAAGGTTCTGGTCCAGATGGAACCATCGGAGTCATACGAAGTGCTCCATTACGTACCTGCAGCCAATCT
CCCCTACAGCCAGCCCGGCTCCTGCTACAGCCTCGTCCGGTTACCGGAGGATGACCCCACCGCAGTCTCTTGCACATTCAGCTGT
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ACAATGAAATATCTGGTGCGGGATTGTGATCCTAACACAGGAGAGCCTGATGATGACGGTTACGATGATGAATATGTGCTGGAAG
ATTTAGAGGTGACGGTCGCCGACCACATACAGAAAGTGCTCAAACCGAACTTCGCTGCAGCATGGGACGAGGTCGGAGACGAGTG
TGAGAAGGAAGAGACGTTTGCTCTGGCCACAGTCAGAACTCTAGATGAGGCAGTAAATAACATCGTCAGCTTCTTGGGCATGCAG
CCTTGTGAGCGTTCAGACAAAGTTCCGGAAAACAAGAACTCGCATGTTCTCTTCCTAGCAGGTGTGTTTCGAGGAGGTCATGATG
TGTTGGTGAGGGCTCGTTTGGCTCTGGCTGATGGCGTCACTATGCAGGTGACTGTCAGGAGCACAGATGACAACGTGGTGGACGT
CATCCTAGCATCTGTGGGCTAAACAAGCGATGTTATGATGCCAATCAGTCTCAGTCATTGTCCTTTTATATATGTATCTACATAG
AAGTCGTCCTCTGAGACATCCTGTTTCTGCATTAAATCTCTTTCGGAGATGTTTCTAAATTATGTTGTGCCACTTTAATTCAAGA
GATCTTATGATAATTCCCTCTTTGGCATTTGATGGCAGTACTTTTCATTTATCAATAATAAAAACAGCCCAAAAGAGTACCAAAA
AAA

CCGATGAGTTCAAGGTGGTT
GGCTCGGAAGACTTGAACAG

COPd

CTCCTCTGCCATATTGAGCCGCGGAGCAGTGCACTGCACACAAATAACACTTTTATATATACATCCGTGAAGCATTTATACAACA
ACACAAACGGCGTTCAGAAGATTAAACGCAGGAAACAAAGCACACACTGAAAATGGTGCTGTTGGCAGCAGCGGTCTGCACCAAG
GCAGGTAAAGCCCTGGTGTCGAGGCAGTTTGTGGAGATGACACGCACGCGAGTGGAGGGTCTGCTGGCTGCCTTTCCCAAACTGA
TGAACACGGGCAAACAGCACACGTTTGTGGAGACGGAGAGCGTGCGCTATGTCTATCAGCCACTCGAGAAGCTCTACATGGTGCT
GGTCACCACAAAGAACAGTAACATACTAGAGGACCTGGAGACACTGCGTCTCTTCTCACGTGTGATTCCTGAATATTGTCGTGTC
CTTGAGGAGAGTGAAATTTCTGAGCACTGCTTTGACCTCATCTTTGCCTTCGATGAGATTGTTGCCCTCGGTTATAGAGAAAATG
TCAACTTGGCCCAGATTCGGACATTCACAGAGATGGACTCTCATGAGGAAAAGGTGTTCCGTGCTGTAAGAGAGACTCAAGAGCG
TGAAGCAAAGGCAGAGATGAGACGGAAGGCTAAAGAGCTCCAGCAGATACGGCGAGATACTGAGCGTGGAAAGAAGGGGCCAGGC
TTTGGTGGTTTCGGCAGCTCCGGCATGAGCAGCAGCAACACAGCCATCATCACAGACACACTGATCGAGCCTGAGAAACCCAAAC
CCACCCCTGCACCTGTTAGATCCACTGGTCCAAGTAAAGCACTTAAACTGGTTGGCAAGGGGAAAGAAGTGGATGACTTTGTGGA
CAAACTTAAGTCAGAGGGAGAGAATGTCATTTTGCCTGGCACAGGAAAAAGACCCTCAGATGCATCCAAATCACTGCCGCCTCCA
ACCCACACAGAGAGTGTGCATCTTCGAGTAGAAGAAAGGATCACCCTAACATGTGGTCGTGATGGTGGTCTCCACAACATGGAAA
TTCTAGGCATGATTACCCTCAGAGTGTCGGATGAAAAGAATGGGCGAATAAGGCTGAACATTAACAATAATGACAAGAGAGGAGT
CCAGTTGCAGACCCATCCCAATGTGGACAAAAAACTTTTCACATTGGACTCTGTGATTGGTTTGAAAAACCCTGACAAATCCTTC
CCCTTGAAAAGCGATGTGGGTGTGCTCAAGTGGAGACTACAAACCACAGACGAATCTCTCATTCCACTAACAATAAACTGCTGGC
CCTCTGAGAGTGGTACTGGCTGTGATGTAAACATAGAGTATGAGCTACAGGATGATTCTTTGGAGCTCAATGATGTAGTCATCTC
TATTCCTGTACCGTCAGGGGTGGGAGCTCCTGTGATTGGTGATCTAGATGGAGAGTATAGGCATGACAGCAGACGGAATGTTCTG
GAGTGGTGTCTGCCTGTGATCGATTTGAAGAATAAGACTGGTAGCCTGGAGTTCAGCATATCTGGTCAACCCAATGACTTTTTCC
CTGTCAATGTGTCCTTTGTCTCCAAGGGCAGCTACTGTGACATTCAGGTTGCTAAGGTGTCTCAGGTGGACGGGGACAGTCCGGT
TCGGTACTCCACAGAAACATCATTTGTGGTCGACAAGTATGAAATACTGTAAAAGGAAAATCACTAACAGAATTCCACCCAACCT
GACAGAAGAGCAGACAAATGGACTGAAAACATTCATTTATATTCAAGAAGGGAGAGACGTACAAACGAAGGGAGGATGCAATCTT
TATCATCTTTAGCAGTACTTTAACAGGATTCAC

CAAACGGCGTTCAGAAGATT
TTTCCATGTTGTGGAGACCA

COPz1

CGTAAGCGGATGTACGAATACGCAAGAATTCAACGCACGAAGGAAGAGCGAGCGACAACTGTACAGTACAAGATGGATACGCTAA
TATTGGAGCCTTCTCTGTACACTGTAAAAGCGGTTCTGATCATGGATAATGATGGAGAGAGACTGTATGCAAAGTATTATGATGA
CACGTATCCCACAGTGAAAGAGCAGAAAGCCTTTGAGAAGAACATCTTCAACAAGACGCACAGAACAGACAGTGAAATCGCATTG
CTGGAGGGTCTAACGGTTGTGTACAAGAGCAATATTGATTTATATTTCTATGTAATTGGCAGCTCTCATGAAAATGAGCTGATGC
TTATGTCAGTGTTGAATTGTCTCTTTGATTCTCTGAGCCAAATGCTGAGGAAAAATGTGGAAAAGAGAGCCCTGCTGGAAAATAT
GGAGGGTCTTTTCTTGGCCGTTGATGAGATTGTTGATGGAGGAGTGATTCTGGAGAGCGACCCGCAGCAGGTGGTTCACCGTGTC
GCATTGAGGGGCGATGACGTGCCTCTGACAGAACAGACAGTCACTCAGGTGCTACAGTCAGCGAAGGAGCAGATCAAATGGTCTC
TCCTGCGATAGGATTCTTCAGCTTTCTGTCCTGAACTGAAGCGAGGAAAAGCAATGAGAGAGCACCTCTTTTCATCACTACTGTC
CCTTTCTGCCCTTTTCTCCGTGAGTGTTTTCATGACTGTTAAAGTGCACATCCACTGAAAACCACTTCTCCAGTTTCTCTCACTC
CAGATAAGACCAGCAACAGCTCTATTTCTACACATTAACACAAGAGGAAGAAGCTTGCCGGGACTTTCTTTTTGGGAAAAGTACC
GGGGCGTTTGTTTTTTTTTAAAGCCCATTCCAGTAAGCTCTTGAATATATGGCTGGTTTAGTGAATGATATCACTGTTGTACTGT
GAGATTTTCATGAGGATTCATGTACATTCCAGTGGTCGATCTTTTCTCTGTTTTTGGATCGAAGTAAAGAGTTTCATCCCAAAAA
AAAAAAAAAAAAAA

AATTCAACGCACGAAGGAAG
GAGCTTACTGGAATGGGCTTT

COPz2

TAGTGTAATGACAGCTCAAAGCTGCCCACGTCAACACTGCTACAACCATGGACTCCGCGGCTCTGGAACCCTCGCTGTACACAGT
TAAGGCAGTCTTCATCTTAGACAACGATGGAAACAGACTTCTCTCAAAGTACTATGATGCAGAACTCTACCCCTCCATGAAAGAG
CAGAAGAATTTTGAGAAGAACGTCTTCAACAAAACACACAAAGCTGACAATGAGATCGCCTTCTTAGAGGGAATGACGATAGTCT
ACAAGAGCAGCATAGACCTGTTCTTCTATGTAGTCGGYAGCGCTCAGGAGAACGAGCTCATGTTGATGGCAGTGTTGAACTGCTT
GTTTGACTCTCTCAGTCAAATGTTGAGGAAGAATGTGGAGAAAAGGACTCTGCTGGATAATATGGATGGAGTTTTCCTTGTGGTG
GATGAAATCATTGATGGAGGAGTGATTTTGGAGAGCGATCCACAACAGGTCATGGAAAAGGTCAACTACAGGGCAGATGACAACC
CTCTATCAGAACAGAGTGTGGCGCAGCACATCACTGAGAAACTGGCTCTCACCACTAATGTGTTACAGTCGGCAAAGGAGCAGAT
CAAGTGGTCAATTCTAAAATAAGTTAGAAACACAAACTTCCCCTGACTTGAAAGAAACTGTAAATAATTGAAAGGGATTTTCATT
GKTATTTTGAATGAGATGTATATTTAATTATTGAAGTAGCACGTAAGGGACACTTGTGTCTCAGGTTTCATATAAGATATTTATA
TTTTGTGTCAGAGTAAATTAGGGTCATTTCTGCTTTAGGTTTTTTTTTTTTTATTTATTAAATGCAAGAAAAAAAAACTAACAGC
TACACATATGCTTGATTTTGTTCAAGAAGTTGCAATTCGTTGTTCATACATTTGCAATATGAAGG

GAACCCTCGCTGTACACAGTT
AAAAACCTAAAGCAGAAATGACC



References and Appendices 

224

IRE1

TGAAGAACTGGACACAGATGCTGCTGTTGCTGGTTTGCTTCGCTGGAATCGTGTCTCAGTGTGAGGGAGGAAGCTCCGTCTCTCT
GCCCGAGTCTCTGCTCTTTGTTTCTACACTGGATGGAAGTCTGCATGCCGTCAGCAAACAGACCGGAGACATCAAATGGACACTG
AAGGAAGATCCCATTATACAGGTTCCCGAGTATTTCCAAGAGCCAGGCTTTTTACCAGACCCCAATGACGGAAGTCTGTATGTTC
TCGGAGGAAAGAGGAAAGAAGGTCTGATGAAACTGCCATTCACTATTCAAGAGCTGGTGCAGTCGTCTCCCTGCAGGAGCTCAGA
TGGAGTACTCTACACCGGTAAAAAACAGGACACCTGGTTTGTGGTCGATCCTCAGACAGGTGAAAAACAGACAAGTTTGAGCACC
TCGTCTTCAGACTCCATCTGTCCCTCTGCACCTCTGTTGTACATCGGTCGCACAGAATATATGATCACCATGTATGACACGAAGA
CTCAGGAGCTCCGCTGGAATGCCACATACAACGATTACTCAGCTCCTCTATATGACGACAAAAAATATGAATATAAGATGTCGCA
CTTTGCATCGAGTGGCGATGGTCTGGTGGTTACGGTGGATCGAGACTCTGGCGAGGTTTTGTGGATGCAGAAATTTGATTCTCCG
GTGGCTGGATTTTACTTGTGGAGTCAGGACAGTCTCCGTCGAGCCCCTCATCTGACCGTCGCAACAGAAACCCTGCGCTATCTGA
CCTTCACCGCAGAAAACACACAGTCCCACACCATGAAGTGGACCTACCAGTTCACAAAGGAGAGCCACAGCACGAAGACTCAGCT
AGTTCCCACTCTGTATGTTGGGAAGACGGAGTCTCATCTGTATGCTTCTGCCTCCCTTGTCCATCAAGGTGTCGCAATAGTGCCT
AAGGGTCTCACTCTTGCACGCATTGAGGGGCCGATGACAGCAGGCGTCACAATGGGTAATGGACGGCCTGAGTGCGAGATCACAC
CCAGCACTGACGTCAAATATCCACCAGGAAGCAGCAGCTCTCTGCAGAATCAGTGGCTGCTCATTGGTCACCATGAAATCCCTCC
TCTGGCTCACACCACCATGTTGAGAGATTTCCCAGAGAACCTGCAGCGCTCTGGTGATGTCATCCCACCTCGAGGATCCGGCTCT
TCTTACCGCTCTCCCTCTCACCCAGTAAGTCCAAAGCCAATAAAACTCATCTGTGCAAGTCTTTTTAGGAAGCAGAGCTCTTCTC
CAGTGCTGCCAGACTCGCTGAGCTCTGAGCCCATGACAGTGCTGGTGGTGACGCTGCTGCTAGGAGCCTGGATCACCTTCCTGCT
CACACACAAATGGCCTGTAAAAAAATCCCAAAGATCTGAAGAGCCAGTGGACTCCACCCCACTTTCTGGTCTGACCAATTACAGC
GCTTCTACAGAACTGAACACTCCGCCCTCAACATCATCTTACAGCAACAGCAGTCGCTCAGAAAAGACCAGTTCTGTTGCATCCA
ATCAAACTCAGCCATTCTCAAGCAAAGACTCCGCCTCTGTAACAGCAGCCAGCCAATCACAGAATGAACAGGCTGACGTGGTGGA
AGTTGGTAAAATCTCTTTCAGTCCCACTGAGGTGTTGGGTCATGGGACAGAAGGAACCTTCGTGTTTCGGGGTCATTTTGACGGT
CGGCGTGTGGCGGTGAAGCGAATCCTGCCGGAGTGTGTGGAGTTTGCAGAGCGAGAGGTTCAACTTCTGCGGGAATCAGATGAAC
ATCCCAATGTGATCCGTTACTTCTGCACAGAGCGGGACAGACAGTTCACTTACATTGCCATAGAGCTGTGTGCTGCAACACTCCA
GCAGTATGTAGAAGACCCGAGCTGTCCTCACTCAGAGCTGAACCCGGTGTCCCTGCTGGAGCAGACCATGTGTGGCCTCAGTCAC
CTGCACTCCCTCAACATCGTCCACAGGGATTTAAAGCCCAGGAATATTTTGCTGTCTCTGCCCGGGGCACTGGGTCGAGTGCGGG
CGCTCATCTCAGATTTCGGCTTGTGTAAGAAGCTTCCAGATGGTCGGCACAGTTTCAGCCTACGCTCCGGGATACCTGGAACCGA
AGGCTGGATCGCCCCTGAATTACTCATAAACGCTCCGAAAGGGAACCCTACGAGTGCGGTGGACATTTTTTCTGCCGGATGTGTG
TTTTATTATGTGACGTCTAAAGGACAGCATCCGTTCGGTGACACTCTGCGGCGTCAGGCTAACATCCTCTCTGGAGTCTATAACC
TCGATCACTTCATGGAGGATATACATGAGGACGTGATTGGCAGAGATCTGATCGAGCGGATGATCAGTGCAGAGCCAGAGAGCCG
TCCTTCAGCAGCGTCAATTCTTAAACACCCCTTCTTCTGGAGTCCAGAGAAACAGCTGCAGTTCTTTCAGGACGTCAGTGACAGG
ATTGAGAAGGAGCCTACAGAAAGTCCTATAGTGGCTCGTCTGGAAAATTCTGGCAGATCTGTCGTAAGAACCAACTGGAGGATGC
ACATCTCAGCGCCGCTGCAGGCTGATCTTAGAAAATTTCGTACATATAAAGGAAACTCAGTGAGAGACCTGCTTAGAGCAATGAG
GAATAAAAAACACCATTATCACGAGCTCCCGCCGGAGGTTCAGTCGACTCTCGGTGAAGTCCCCGATGGCTTTGTGGCGTATTTC
ACCTCACGGTTCCCCCGGTTACTGCTTCACACGCACACAGCACTCAGCATCTGTGCCCCCGAGAGACCCTTTCACCCGTACTATC
ATCACTGA

ATF-6

GGGGAGTTCATCAGAATCGGGAAAAGCGAGAGTGTTTGCTACTACACGCAGAGCTCTGTAACTAGCGTCCGTCATTCGACTCACT
TTTACTGTTACTAATGTTTTCAAGGCACAATGTCGTCGAATTTAATGTTAGATTTAATGAATCCTTCGATGAGTAGTAAGGAAGT
GGGAGATATTTCCATCGACCAGGATGGAGAGTGGGATGGGGATGTAACTGTGGACTCACTGTCACCAAACCACACATTCAGTTCA
GTGTCATCACCAGCGTCAGTGGAGCCTCAGTCACCGTACTCCACACATGATGAGGCACTGTCTCCAGACTCGTGGCGTTCCCATC
CCTCTCCGCTGTCCGTCTGCTCTGACTCCAGTGGATTTACTGAGGCACCTAATGAGAAGAAGCCATCTAAGAGGACCAATCAGAC
AAAAGCCAAACCTCTCCAACCAGCAAAAAGACCCATCCAGGTGTGCCCCAAGGTTTCCATTCAGCCTAAACCAATCATTACAGCT
GTTCCCATCTCCCGTCCGGCAGCCCCTCTTCAAACCAAGATCATCATCCAGCCGCTTCAGGCCACAGTTCTGCCTGTGGTGAAAC
CTCCACCTGTCACTATTCAACCAGCGCCCCCTACAGGTCAGCTAATGCAGCTTCCTCAGCCCACTCAGGTTCTCCAGCTTCAGAC
GCCTCAGTCAATGCCCACGCGTGTAGTCACTATGCCTGCACTGGCACAGGACAGACCCATCTCTCTTGTTGCTCCGGTAACAACA
TCTCCTGTGGTCACCATGACACTGCAAAATTCCACGCCTGACGATGATTCAAATGCGTCTCGGAGACAGCAGCGCATGATAAAGA
ACAGAGAGTCAGCTTCTCTCTCCCGGAAGAAAAAAAAGGAGTATTTAATGACACTGGAGACCCGTCTGAAGTTAGCGCTGACAGA
AAATGAGAAGCTGAAGAATGAAAATGGCACATTAAAAAGACAAGTGGAAGGCCTAATGAGTGAGAACTCTGTGCTGAAAGCAACT
GCTCCAAAACGGAGGGCTGTGTGTCTTATGGTTGTCCTGGTCTTCTTGGTTGTCAACTTGGGTCCAATGAGTTTGCTTGGAGGAG
ACAGAGGGTCTGCCTTTCCTGCTACCCCTGTGTTCAATGGCAGACACCTGCTGGGATTTTCTCCTGAGTCAGAGAGAAACTTGGA
CAAGCCTCAGACTGACCCATCTAACACTGTGGACAGGATAGCACATGAGCTGAGAGGATGGGTGCATCGGCATGAGGTTGAGCGG
ACCAAAACTCGCCGCATGAGCAACACTCAGCACAGAGGCAGAACCTTCATGAAAGCGTCAAGTAAACAAGCTGACGTACCACAGA
TAATGTCACAGATCCAGTACACAGACTCCTCTGAAAAGAATCCCGGCAGTGAACTGCAGGTGTATTACGCTCCTCACCGAACCTA
CAATGACTTCTTTGATGAGCTCAACCGAAGAGGGGACACTTTCTACGTGATCTCTTTCCGCCGGGATCACCTCCTGCTTCCCGCC
ACTAACCACAACAAAGGCAGTCGCCCCAAGATGTCAGTGGTCCTGCCAGCTATGAATTACAATGAGAGCATCATTAAAGACAAGG
ATTATGAGGTGATGATGCAGATCGACTGTGAGGTCATGGACACCAAAATCCTCCACATCAAATCGTCCAGTATCCCCCCTATCCT
GCGGGTCAATCAGACGGAGACAAGCTCTTTTTATCACGCCACCCCCAGCAATAACCAACCCGCCGCCCCTGTTGGAGTCCTCGTG
GGCTCTTCTTAG

PERK

AGGGCTTTGGTGATCATCAGCACACTGGATGGGAGAATCGCAGCTCTGGATCCTCTAAACCAGGGGCGCAAGCAGTGGGACCTGG
ACGTGGGCTCAGGCTGTTTGGTATCCTCAAGCCTCAGCAAACCAGAGATTTTTGGCAACAAAATGTTCATTCCCTCTCTGGACGG
AGCTCTGTTCCAGTGGAACAGGGATAGAGAGAGTATGGAGGCTGTTTCCTTCAGTGTGGAGTCCTTGCTGGACTCCTCGTACCGC
ATCGGAGAGGACACTGTGCTTGTAGGGGGCAAATCCCTCACCACGTACGGCCTTGGTGCATACAGCGGCAAGTTGAAGTATATTT
GTTCAGCGGTGGGCTGCAGTCGGTGGGGGGACGAGGAAGGAGAGCCAGAGGACGTATTGTTACTCCAGAGAACACAGAAAACTGT
CAGAGCTGTGAGGCCTCGCAACGGGTTTGAGAAATGGAACTTCAGCGTGGGAAACTTTGAGCTCAAATTTGTTCCGGAGGTTCAG
TCCAAACTCAACTTTTTGGAGGGGGAGGCACCAAGTGGAGAAACGTGGCGAGAGGTCAGACGTGAAGCACAGCGTGTTATCCAGG
AGGAGACGGACGCACAAACCAAAAATCATGCTAAGATGCACCCAAACTCAGCGCATACTCAGGTAGAGGGCTTAGACCTGGTCAT
TAAGGTTTCTGTGCCGGACTGGAAAGTCATGGCCTTCAGCACCAAACCAGAAGGACAGCTGATCTGGGAGCATCAGTTTTGCACA
CCCATTGCCTCGGCATGGTTGGTTGGAGGGGGAAAGGTGACACCCATTAGCCTGTTTGATGACACCTCGTATAACTCCCAAACTG
AGACTGAGACTCAGGAGGATGATGACATCATGGAGGAGGCCCGTGGGGCAACAGAGTCCAGCGTTTACCTGGGCATGTTTCAGGG
TCAGCTTTACCTTCAGTCCTCTGTGAGGATCTCTGAGAAGTTTCCATCTAAATCCAAAGCTCTGAACGGCTGGGGAGGTGACACT
GACATGATGCCACCACCTACAGTCAAATGGAAACCCCTCATCCACTCCCCGTCTCGTACTCCAGTCTTGGTGGGCTCTGAAGAGT
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TCGATAAATGTCTGAATAATGATAAATTCTCTCATGAAGAGTACAGCAATGGAGCTCTTTCAATACTGCAATACCCGTATGATAA
TGGATACTACTTTCCATACAGTCCTCGTTACCGAAACCGGCGTGACGAGACTGCAGTGAGTGTTCTGTTGAAAAAAGACGGAGAA
GGCTCACAGGTGAGAAGGAAAGACCCTGTGCTGCTGCTGCCGTGGTGGAAAGAAATTCTGGGTACCATCTTCTTCTGTATCGCTG
CCACCACGTACATCGTCCGCAAGTTCTTCCATCCACCTACAACATACTCACGGCAAAGAAAGGAGTCTGAGACACAGTGCCAAAC
TGACACCAAGTTTGAAGCAGATGTTACAGAGCCCAAAGAAGTTGTGGTCACAGATATGCGTCCCTGCGAATATGTCTCCAGATAT
TTGACCGACTTTGAGCCAGTGCAGTGTTTGGGACGGGGTGGATTTGGTGTCGTGTTTGAGGCTCGCAACAAGGTGGACGACTGCA
ACTATGCCATCAAGAGGATCCGTCTACCAAACAGGGAGCTGGCCCGTGAGAAGGTCATGCGAGAGGTGAAGGCTCTAGCTAAGCT
GGAACACCCAGGAATCATCCGTTACTTCAACGCCTGGCAGGAGAGTCCGCCTCAGGGCTGGCAGGAGGACATGGACAAACGCTGG
CTCAAAGACGCAAGCACTGCTGATTGGCTGCTGAGCTCTCCGGAACACATGGAGGCTTTCTCTGTTAAGGTTCCAGTGGCCACTC
CGTCTCCTGTGGACTCATCATGCATGTGTGCGGCCGGTGGGGACACCAGCGTGTGCGTCGGGGACCAAGTCTGCGTGGAGGGCCT
GGGGCCGGACAGTATGATGTCAGAGCGAGACAGTCAGGCCGACCCAGATGCTATTATGGAGGTCTCCGATTCCCCCCACTCCTTT
GAGCTCTGCCCACCTCGCACGGTTGCCCACGGCGACTGCACCTCTTCCTCTTTCGACATCGTCTTTGAGGACTCCGGCTGTGAAC
ACCAGGACAATGACAGTGACCTCAGCGGAAGTACACCTGTGCCACCCGTGTGCCTTTCACAGTCTGGCTCCAAACCCCAGCGCAG
TACGTCAACAGGACCACCCATTTCCTTACCTTCAAGGCCCACTACTCTGAGTCTTGCTCCCAGTACCCCCTGTCCCGCCGTGCGG
CCCCTGCTCACACCGAAGGTCTACCTGTACATTCAGATGCAGCTCTGCAGGAAGGAAAACCTGAAGGACTGGATGGCTCAGAGGT
GTTTGCCCGAACTCAGGGAACACACTCAGTGTCTGGACATCTTCCTGCAGATCGCTGAAGCTGTGGACTTCCTGCATAGCAAAGG
ACTCATGCACAGAGATCTTAAGCCATCTAATATTTTCTTCACAATGGATGATGTGGTGAAGGTGGGAGACTTTGGCCTAGTCACT
GCCATGGATCAGGAGGAAGATGATGAAGAGCTGAGTACTCTCACACCAATGCCAATCTATGCCCGGCACACTGGCCAAGTGGGCA
CCAAACTCTACATGAGCCCCGAACAGTTGTCCGGCAATTCATATTCTCACAAGGTGGACATTTATTCTCTTGGCCTGATTCTTTT
TGAGCTCCTCTGTCCATTCCGCACACAAATGGAGAGAGTCAGGACTCTCACAGAGGTCAGAGCCTTGCAGTTTCCTGCTGCTTTC
TGCAAGGCCAACATCCTGGAAGCTCAGATGGTGCGCTGTATGCTGTCCCGCGTGCCTGCGGAGCGACCAGAGGCTTCCGAAATCA
CAGAAGCCCCTTTATTCCAGGAGCTGGAGGTGCCCTGCAGAATCCGACAGCGCACTCGAACGTACAGCGCCTCTTCTGCGGGACG
GCCCTCGCGACAGATATCCTCTTCAAACTAG

XBP1(inactive)

GGGGAAGATATTACAAGGAATTAAGGCGATTTTTTTTCGGAAATTTCCCACCCCTAATCAAAACAGAAGGGGTCTCAACACAGAT
CCTAATCCAGGCAACCACACAAAAATGGTCGTAGTTACAGCAGGGACCGGAGGAGCCCACAAAGTCCTCCTGATATCGGGAAAAC
AGAGCGCTTCGACCGGCGCGACACAGGGCGGGTACAGCCGCTCAATATCTGTCATGATACCGAATCAAGCCTCTTCAGATTCCGA
CTCCACCACCTCTGGACCACCACTGAGAAAACGACAGAGACTCACACATCTGAGCCCAGAGGAAAAAGCACTTCGAAGGAAATTA
AAGAACAGAGTTGCTGCACAGACAGCAAGAGACAGAAAAAAGGCAAAAATGGGGGAGTTGGAACAGCAAGTGCTGGAGTTGGAGC
TGGAGAATCAGAAACTTCACGTTGAGAACAGGCTGTTGCGAGACAAGACGAGTGATCTGCTCAGTGAGAATGAGGAGCTGAGACA
GAGACTGGGGTTGGATACCTTGGAAACAAAGGAGCAGGTTCAGGTACTGGAGTCCGCAGTGAGCGATTTAGGTTTGGTGACCGGG
TCTTCTGAGTCCGCAGCACTCAGGCTACGTGTGCCTCCGCAGCAGGTGCAGGCCCAGCAGTCCCCAAATCTGAAGACTTCACCAT
GGATACTCACAGCCCTGGCCCTGCAGACTCTGAGTCTGATCTCCTGCTTGGTATTCTGGACATCCTTGACCCCGAGCTCTTCCTC
AAGACAGACCTTCCTGAAGCACAGGAGCCTCAGCAGGAGCTCGTGCTGGTGGGGGGTGCAGGAGAGCAAGTACCTTCCTCCGCAC
CTGCAGCTTTGGGGCCCGCACCAGTTAAGCTGGAAGCCCTTAATGAACTGATCCACTTCGACCACATCTACACCAAACCCGCAGA
GGTGCTGGTGAGCGAGGAGAGCATTTGCGAAGTTAAAGCTGAGGATTCCGTCGCCTTCTCTGAAACCGAGGAAGAAATCCAGGTG
GAGGATCAAACGGTTTCTGTCAAGGACGAACCGGAGGAAGTGGTCATCCCTGCGGAGAATCAAACTCCAGACGCGGCTGACGACT
TCCTGTCTGACACCTCTTTCGGCGGCTACGAGAAGGCTTCGTATCTGACGGATGCATATAGTGACTCTGGATATGAGAGGTCTCC
TTCCCCTTTCAGCAACATTTCATCCCCTCTTTGCTCCGAGGGCTCGTGGGATGACATGTTTGCATCCGAACTCTTCCCCAACTGA
TTAGCGTCTGAAAGTTTGCATACGATTGCGAATACCGCTTGCCTTTGCTCCTTTATTGTACGTGATTGCCACGTGCAACATAGTG
ATAATCTGGCAGAAGCCGCAGCATATAATCCTGCCATTTTTAGACCAAAGGCTTTCTGTTGATAAATTGTGAGTCTGTTTGTGCG
CAAGACTTTGTTTGCAACTTTATGTACAGTTCAAACGTGACCCAGTATTTTTGTCGGGGGAAGGGGTTTGGGGATAATCGTTTTA
AAAGTAGACCTATTTATTTGTACCTCTCCAGAGTTTTCTGTAATGTAATCTAAGATGCTTATTGTATAACTTTAATTTTATTGTA
AATGCTCTCCTCAATCATAATGCATTAAAAAAATTTGCATTGCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

XBP1(active)

CTAAGGGGAAGATAATACAAGGAATTAAGGCGATTTTTTTCGGAAATTTCCCACCCCTAATCAAAACAGAAGGGGTCTCAACACA
GATCCTAATCCAGACAACCACACAAAAATGGTCGTAGTTACAGCAGGGACCGGAGGAGCCCACAAAGTCCTCCTGATATCGGGAA
AACAGAGCGCTTCGACCGGCGCGGCACAGGGCGGGTACAGCCGCTCAATATCTGTCATGATACCGAATCAAGCCTCTTCAGATTC
CGACTCCACCACCTCTGGACCACCACTGAGAAAACGACAGAGACTCACACATCTGAGCCCAGAGGAAAAAGCACTTCGAAGGAAA
TTAAAGAACAGAGTTGCTGCACAGACAGCAAGAGACAGAAAAAAGGCAAAAATGGGGGAGTTGGAACAGCAAGTGCTGGAGTTGG
AGCTGGAGAATCAGAAACTTCACGTTGAGAACAGGCTGTTGCGAGACAAGACGAGTGATCTGCTCAGTGAGAATGAGGAGCTGAG
ACAGAGACTGGGGTTGGATACCTTGGAAACAAAGGAGCAGGTTCAGGTACTGGAGTCCGCAGTGAGCGATTTAGGTTTGGTGACC
GGGTCTTCTGAGTCCGCAGCAGGTGCAGGCCCAGCAGTCCCCAAATCTGAAGACTTCACCATGGATACTCACAGCCCTGGCCCTG
CAGACTCTGAGTCTGATCTCCTGCTTGGTATTCTGGACATCCTTGACCCCGAGCTCTTCCTCAAGACAGACCTTCCTGAAGCACA
GGAGCCTCAGCAGGAGCTCGTGCTGGTGGGGGGTGCAGGAGAGCAAGTACCTTCCTCCGCACCTGCAGCTTTGGGGCCCGCACCA
GTTAAGCTGGAAGCCCTTAATGAACTGATCCACTTCGACCACATCTACACCAAACCCGCAGAGGTGCTGGTGAGCGAGGAGAGCA
TTTGCGAAGTTAAAGCTGAGGATTCCGTCGCCTTCTCTGAAACCGAGGAAGAAATCCAGGTGGAGGATCAAACGGTTTCTGTCAA
GGACGAACCCGAGGAAGTGGTCATCCCTGCGGAGAATCAAAATCCAGACGCGGCTGACGACTTCCTGTCTGACACCTCTTTCGGC
GGCTACGAGAAGGCTTCGTATCTGACGGATGCATATAGTGACTCTGGATATGAGAGGTCTCCTTCCCCTTTCAGCAACATTTCAT
CCCCTCTTTGCTCCGAGGGCTCGTGGGATGACATGTTTGCATCCGAACTCTTCCCCCAACTGATTAGCGTCTGAAAGTTTGCATA
CGATTGCGAATACCGCTTGCCTTTGCTCCTTTATTGTACGTGATTGCCACGTGCAACATAGTGATAATCTGGCAGAAGCCGCAAC
ATATAATCCTGCCATTTTTAGACCAAAGGCTTTCTGTTGATAAATTGTGAGTCTGTTTGTGCGCAAGACTTTGTTTGCAACTTTA
TGTACAGTTCAAACGTGACCCAGTACTTTTGTCGGGGGAAGGGGTTTGGGATAATCGTTTTAAAAGCAGACCTATTTATTTGTAC
CTCTCCAGAGTTTTCTGTAATGTAATCTAAGATGCTTATTGTATAACTTTAATTTTATTGTAAATGCTCTCATCAATCATAATGC
ATTAAAAAAATTTGCATTGCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

BiP

CGAGAACACAGAAGACGGGAAGAATTGCAGATAGACGTTTCAGCACACGCCCTTCATATTTAACAACATTATTGTATTTGTAAGA
CATCACTGAGGATTTGACATCAGATCTGGCCAAAATGCGGTTGCTTTGCCTGTTTTTGCTGGTGGCCGGCAGCGTGTTTGCCGAA
GAGGACGATAAGAAGGAGAGTGTTGGGACAGTGATTGGGATCGACCTTGGGACCACATACTCCTGTGTTGGAGTCTACAAGAATG
GCCGTGTTGAGATTATTGCCAATGACCAGGGAAACCGCATCACTCCGTCATACGTGGCCTTTACCACTGAAGGAGAGCGGCTCAT
CGGAGATGCTGCGAAGAACCAGCTCACATCCAACCCTGAAAACACTGTGTTTGATGCCAAGAGGCTGATCGGACGCACATGGGGC
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GACTCTTCTGTGCAGCAGGACATCAAATACTTCCCCTTTAAGGTGATCGAGAAGAAAAACAAGCCTCACATCCAGCTGGACATCG
GCTCTGGTCAGATGAAGACGTTTGCACCGGAGGAAATTTCCGCCATGGTTTTGACCAAGATGAAGGAAACCGCAGAGGCTTATCT
GGGAAAGAAGGTCACTCATGCTGTGGTCACCGTTCCTGCTTATTTCAACGATGCTCAGCGTCAGGCCACTAAAGATGCTGGAACC
ATTGCTGGGCTGAATGTCATGAGGATCATCAATGAGCCTACGGCGGCTGCCATTGCATACGGTCTGGACAAGAGGGACGGAGAGA
AAAACATCCTGGTGTTCGATCTGGGTGGTGGCACCTTTGACGTGTCTCTGCTGACCATCGATAACGGCGTGTTTGAAGTGGTGGC
CACAAACGGAGACACTCACCTGGGCGGAGAAGACTTCGACCAGCGCGTCATGGAGCACTTCATCAAGCTGTACAAGAAGAAGACG
GGCAAAGATGTGCGCAAAGACAACCGCGCCGTGCAGAAGCTGCGCAGAGAGGTGGAGAAGGCTAAGAGAGCCCTGTCTGCCCAGC
ATCAGGCCCGCATCGAGATCGAGTCCTTCTTTGAGGGAGAAGATTTCTCTGAGACTCTCACCAGAGCCAAGTTTGAAGAGCTCAA
CATGGACTTGTTCCGCTCCACTATGAAGCCGGTTCAGAAGGTTCTGGAGGACTCTGACCTGAAGAAGCCAGATATCGATGAGATC
GTGCTGGTCGGCGGCTCCACTCGTATCCCGAAGATCCAGCAGCTGGTGAAGGAGTTCTTCAACGGAAAAGAGCCGTCCAGAGGAA
TCAACCCTGACGAGGCCGTGGCGTACGGAGCTGCTGTCCAGGCTGGAGTCCTGTCCGGAGAGGAGGAGACCGGTGATCTGGTTCT
TCTGGACGTGTGTCCGCTGACTCTGGGCATTGAGACTGTTGGAGGAGTGATGACCAAACTCATTCCCAGAAACACTGTTGTTCCC
ACCAAGAAATCCCAGATCTTCTCCACTGCTTCCGACAACCAGCCCACCGTCACTATCAAAGTTTATGAGGGCGAGCGTCCCCTGA
CCAAAGACAACCATCTGCTGGGCACCTTTGACCTGACAGGCATCCCTCCAGCACCTCGTGGTGTCCCACAGATCGAGGTAACTTT
CGAGATCGACGTCAACGGCATCCTGCGCGTCACCGCCGAAGACAAAGGCACCGGAAACAAAAACAAGATCACCATTACCAACGAC
CAGAACCGGCTGACCCCTGAGGACATCGAGAGAATGGTGAACGAAGCCGAGAGATTCGCTGATGAGGACAAGAAACTGAAGGAGA
GAATCGACAGCCGCAATGAATTGGAGAGCTACGCCTATTCCCTGAAGAACCAGATCGGGGATAAAGAGAAATTAGGCGGAAAGTT
ATCCTCTGAAGACAAGGAGGCCATCGAGAAGGCAGTGGAGGAGAAGATCGAGTGGCTGGAGGCGCATCAGGACGCCGATCTGGAG
GAATTCCAGGCCAAAAAGAAGGAGCTGGAGGAGGTGGTGCAGCCCATCGTCAGCAAACTGTACGGCAGTGCGGGAGGACCACCGC
CTGAAGAGGCCGAAGAGAAGGACGAGCTGTAGACACACAGGGGACTTTTATTTTGAAAAGACTTGTATGTTTTCTTCTGTTCTCT
TCACTCTGGTGGAGATTTCGTGGCCTGCTTTATTTCGAGGCTCTGCTGCTGTTCTCAGGCAGTTCTGTGATTTTGGGGGATGTCC
GGGGGATTGTGGGTAAATGAGTCATGTGCTGAAAGTTATTTATTATTGAGATCTGGCATCTGTAGATGTTTCGACATCAAATACA
AAAATAAAAGGTTTGATACAAAATCAAAAAAAAAAAAAAAAAAAAAAAAA

TTGACGTGTCTCTGCTGACC
TAAAGCAGGCCACGAAATCT

doc

TGGCTCTGGAGATCTTTATTTAGCTCGCAAAGYSRSWMTKGKTTTCGATTCATAGTCTGAAGCTGAAAGTATCACGATGGCAGAA
GACACACAAGAAGTCCCTCAACTAGCATTAGAGGCTGTGATAGGTTTTAATGGACACGTGTTTTCTGGACTTAAAGTACATCCAG
ACAAAGAACATCTCATTTATCCTCTTGGCTGCACTGTAATTATTAAGAGTCTGAGAAGTGGAAAACAAAGTTTCCTCCATGGCCA
CACAAACAATGTCTCTTGCATTTCTGTGTCTAAAAGTGGACGCTATATTGCATCTGGACAGGTTACTTTCATGGGCTTTAAGGCT
GATGTTATTATCTGGGACTATGAGAAGAAGGAGATTTATGCTCGTCTTTTGCTTCATAAAGCTAAAGTTGAAGATCTCAGCTTCT
CCCCAAATGATAAATATTTGGTATCACTGGGTGGACAGGATGATGCCAGTATAGTAGTGTGGAACATCGAAAGTAAGGAGGCTAT
ATGTGGCAGTCCTGCTTCAGCACAGAGCGCTGGTCACTGCCTCGCCTTAGAGTACACCAACTTGAGTGATGAAATCTTTGTCTCT
GCTGGAAATGGAACTCTGCGTGTGTGGGAACTAGATTTGCTTAACAGAAAGATCCGGCCCACAGAATGTCAGACAGGACAGCTCA
AGAGAATTGTCAAATGTCTTGAGATTCCAAATGATGATAATTATTTCTACTGTGGAACTACAAGTGGAGATATTCTGAAAGTGAA
CCTGAAGACAAGGTTGCTCAACAGCTGTGGCCCCGTTAAACAAAAATTCAGCAAGGGAGTCAACACTCTAAAAGTCTTGAAGACT
GGTGACATTTTAGTTGGATCAGGAGACGGGATGTTGACTTTGTGCTCAGGAGCCAATTTCAAAACCATTAAGAGTGTTCAGTTGG
AAGGAGGGGTSACATCAGTGACCTTGCGTGGAGACGGACACCAGTTCTATGTTGGCACAGAAGCAGCACAGATGTACAGTTTAAG
CTACACTGACTTCAAACCAGAGCTCACTGCTACAAACCACAACAGTGCAGTAAAGGATGTGGCCTTTCCTTTTGGGACATCAGAG
CTCTTTGCCACCTGTTCACACAACGATATACGAGTGTGGCATTCTGAGTCGTCCAAGGAGCTTCTGCGTATTACGGTGCCTAACA
TAACATGCCATGCTCTTGGCTTCATGCGAGATGGAAGGAGCATCTTTAGTGCTTGGAATGATGGGAAGATTCGTGTGTTTACCCC
AGAGAGTGGGAAGCTAAAGCTAATTATTCATAATGCCCACAGTATGGCTGTAACTACTATAGCTGCGACCAATGACTGCAAGAGG
ATCGTCAGTGGAGGAGGAGAAGGACAGGTGAGAGTTTGGGAGATATTCCAAGACTCATATCGACTCATTGAGACTATGAAAGAAC
ACAAAGCCACAGTGAACTGCATTAAGATCAAGAGCAATGACAAGGAGTGTGTGACGGCCAGCTCTGATGGAGCCTGCATCATCTG
GGACTTGGTGAGGTTTGTRAGGAATCAAATGGTCTTGTCCAACACCCTGTTCAGTGTTGTGTGTTATCACCCTGAGGAATACCAG
ATYATCACCAGTGGCACTGACAGAAAGATTGGCTACTGGGAAGTATATGATGGGTCTGCAATCAGAGAACTYGAGGGCTCCTTGT
CTGGATCTATAAACGGCATGCATATTTCTGAAGATGGGAAATATTTTGTGACAGGTGGAGATGACAAACTACTCAAGCTCTGGCT
CTATTCTGATGGTGAAGTGACCCATGTTGGCATCGGGCACAGCGGAAGCATCACAAATGTGAGAATCTGTCCCAACAGCAGATAT
ATTGTCAGTACCAGTGCAGATGGTGCAATTCTAAGGTGGAGATACCCACAAACCGCATAGAACAGTRAAGAAGGCCATCTTATTC
TATTTAGGCATACAGTAGATTTGTATTGCACATATTTCTTTTAAAAATAYWTTTTTTTATAGCAAGCGGCCCAACAAAACTGATA
TTAAAATTGCTGTGAGCTATTTATTAAAGCAAACACATGCCCTATGTCTCACTATTTCACTTATTAAGTATTACAAATTCATTTG
GCACCATAATCTGTGAGAAACCATGTAATAAACTATTCATCCATATAACTAAAAAAAAAAAAAAAAAAA

AGTGGAACTCTGCGTGTGTG
TCCCAAACTCTCACCTGTCC
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