
UBA1 (NC_000023.10, GRCh37) - gDNA - 2025-10-29

gatccacccg cctcggcctc ctaaagtgct gggattacag gcgtcatctg 47052277

attttcataa taacacatta ctatcctcat tttacagttg tggaaactga 47052327

ggcacctgcc aaagacatgt agtgagtttg ggtttgattg gaccaaggca 47052377

gcccttgttc ctgaggcggg gagaatggag ggaggcgtgg agaggggagg 47052427

tgggggcagg gagtacacgt cccctgggtt ttctggtggc actgcagtga 47052477

catctttcat tattcatgaa caggaaggcg tgctcacttt gccttggcta 47052527

tagcatcgta atccctattt gctgggcagg gcagtcttgg gtgtttcttc 47052577

gccttatgca taattcataa attgggtgga acctttcttg acctctctga 47052627

gtttccaggt tgagctactg cagcagcata attcattatt caggacctgg 47052677

gagagtgtgt tttccctgca gcagccccat ttccctgctt acagtgtatt 47052727

agatgcagca ataggcgggc gtgccccttt tattccaacc cactgggcct 47052777

catgcattat tcatgagtaa gttgtggcct gggtctcctt ggcttccggg 47052827

cccctgcaag atcatcatta ttcatgaatg ggggtgtgtg gcttccatgt 47052877

tttaacatct gctttctggt tgctggttgt tagtctacca accactcaac 47052927

ttcatgcata acttataatc aggaagcatg gccttaacgg tttttcttcg 47052977

cttccttgac agcctggctg caacaattca ttcattagtc gcattccatg 47053027

aggcgtggcc tctgttttac ctgttttcgt tgttactgcc acaatgtcca 47053077

ccaggtggtg ctgttccact tctaaccgaa tgaatcgcaa ccgagtaggg 47053127

aactttatgc atgattcata agtaggcgcg gcccgcttgc atccgggttt 47053177

ctgggggtgg ggcccaaggt tttgttccgg ccccaggctc agcgtccgcc 47053227

ATCTTGTGTC GGCGGCTCGG CTGTAAGGAG GTGGCAGGGA CAACCACAAC 47053277

CACAACGGCC GGGGGAGGAG AAGGCGGCAG CGGCGATTCT AGGCGGCCCA 47053327
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GGCGGCGGGG AGGAGGAGAA GGAGGAGGGT GGCGGCCGGG CTTGGCTTCG 47053377

GCTCCTTGAG GAGTTGGCGG CGGCGCGACC CGGGGAACCG GCATTGgtaa 47053427

aaaaacgtcc tttcactgcg cctcgccctg ggcaggggtt tcggggaggc 47053477

actggagggc cctgagccac gctgctgtcg gggcgggccg cggtgactcg 47053527

ggagccagga atcagcggag tagggagggg gagcggatcc tggggcgggg 47053577

ccgactttcc ccggccagga ccactccggc tccctctggt tgcaaaatct 47053627

gaccttggag tcggaccccc aggatgtgct tttagagact cacgcccaac 47053677

atctctagtc tgggacctga ctccgtcccg aaccttgtat ctcagatcag 47053727

aactcttccc cagtctccaa tagagattta cgtggatcag cattgctgat 47053777

cagagctcct caccattgaa tgccgttaaa gacctgcccc agaatctcct 47053827

ttgagacact tcctagcttc tcagtatttg tcctcaaggc ttccaggacg 47053877

ggctagatct cgaaggggtc cataggccct ttatctctgt aagagagtcc 47053927

tctttagcat tttccttcag acccccatcc cacacacatg ctagccgcgc 47053977

tcagagcttc caggggtact agaccctgtg aaaggccatt tgggcctggc 47054027

ctttgtgtcg ggggcccctc ttcgccacac gtcaggtctc ctaaccccac 47054077

cctggcccta gcatcttcca tcagagactc tgcccagtat ttctactcag 47054127

agacccctct taccatctgc cttgagagac tcttcaattc ctagactctg 47054177

tcctttgaca ctttctctac ttttatggaa tttctcgctt tttatacttc 47054227

cagtattcag agactactga gaggcctcag catcttcccc atcaggcacc 47054277

ttgaaccccc agagccttcc agtgcaccag ataccaggga ggaactgttt 47054327

ggatacataa tcctccatca aagagcccct gcgagcatct gctcttgcag 47054377

atcccgttgg cttctagccc cttccatcag agactcgcct ccccaacccc 47054427

accctagacc cagcctctgc cttcaaaaac caacctgggt tctagctgct 47054477

tttttcacag atcccttatc ctcacatcag gcctcagaat ctgccctcag 47054527

atcgtttcaa ggtccctaac gtctgcagtc aggggttttc agcttctgct 47054577

ttcagcctcc ttggacccca ggatcattgt cagatgtccc ttccccccac 47054627

aggccttctt gttttctttt tctttttctt ttttccgaga cagaattgtt 47054677

tcactatgtc gtccaggctg gagtgcagtg gcgccatctc agctcactgc 47054727



aacctccacc tcctgggttc aagcgattct cctgcctcag cctcccgagt 47054777

agctgggatt acaggcatgc accaccacgc ctggctaatt ttttgtattt 47054827

ttagtagaga tggggtttca ccatattgcc caggctggtc tcgaactcct 47054877

gacctcaggt gatccacctg cctcggcctc ccaaagtgct gggattgcag 47054927

gcgtgagcca ccgcgcctgg ccatggccct cttgttttct actgcagtag 47054977

aaaaccctct tctcagcatc taccttcagc gcctccatgg ggtcctacat 47055027

aattggtcag agaaacccaa ccccatttgg ggacctagcc agtgtttgct 47055077

tattaacctt tttaaggcct gcactatctg ggcccagctt cccgtttcca 47055127

caccctcaga gcagctgtga tacctagcat gtcctgtcag agattgacac 47055177

agggcctttg tgttccatta gaaacctctc ccagcccctc accatccacc 47055227

ctcacagcct cctgggactc tgtagtagga atgtcagata cacctctcct 47055277

cttgcatgtc cctatctatt atttttggtt aaagatttct ctctgctacc 47055327

agcatctgtc tccagagtcc tccagagcct caacatcctc ctgatggagg 47055377

ctgcctctcc ccccagaccc caacatcttc ctgctgcctc ctcagactct 47055427

agaatccccc acccattccc tttgcagctt ccatggggcc cagcaactgt 47055477

cctcctacct ccttgcagcc ttgggggcct ccactgcaat ttttcagcct 47055527

ttctccaaaa gatccttttc cagagatccg aatttgagtc ttttcctaat 47055577

accctagcct agtcctttcc ctcccaggac ttctaacatc tcctttccca 47055627

tttgtctcag agcctccttg ctcttagaca cccacttcct gattctcctc 47055677

tcacgttccc atggacttct cagttaaccc ctcccagaaa gcttgacatg 47055727

ctccagcccc ccttctctat gccctagctt ctccatcctg ctaacctgcc 47055777

tcctctcaca cctccaagac tcctccctca aaccctctgg tttgggaata 47055827

gagaatgctt acgcttgaaa atcttcagtt tggagactca ggtatgttta 47055877

gaaactaagc cacagctcag ctttgccaaa cagttcacag tgtgtatgtt 47055927

atggtggggg cctgagcaaa tgttgaggta ggaagggtgt agattgtttt 47055977

tctgctgggg gtgggggatc tttagctcct ctgcagagtt tctgtcccag 47056027

actcctgctt gccttgagac agggctgttc caaacctttg cagtcaaaat 47056077

ccacttgaac aatcatctga aacttcttag actcttgctg cctgcactgg 47056127



ggatccagag gtgaaatgtc cagatattaa agtgctctct ggccctggat 47056177

catctctaat ttatggagtg aggaaatggc atgtcccaaa caaactgacc 47056227

aatgacaagg caaggagata actaagtaat agaggccact acacgtgccc 47056277

agggaggaac tcacatcctc aggtcagtga gttctgacca cagaccttgg 47056327

cttctttaac cctgccagca gccccttgaa gacagtttca tttgtcccag 47056377

cttttggaga aaatgaggct cagaggaaat gagatctcta ccccaggtca 47056427

gtcagagagt cagtaaatgg aaaatatggt tcacctttgt ctctactaac 47056477

tcaccaagcc tcttgctacc caggttggct cttagcattc taagcaattc 47056527

acctggctat ctcaggggct ccagccagcc tgctgcctcc cctcatctcc 47056577

cattccttag ccctgtggac tgggccctga gcccaggggc atttggcaaa 47056627

cagtccccca ccagctgcat gcctctgggc gagtgaatgg ggttctctaa 47056677

gcctttcttt tcccatttgt gatttgggca tagggttatc tgggtcatgg 47056727

ggattgttaa gattagacaa agccctttcc tctttgattg acacacagta 47056777

tgctcttggt agatagtagg gagctcttgt cattgtggtt ggtgctagtg 47056827

acaagtgcca agatggaatc ttaggtacat tgggatactt agtgtcataa 47056877

aagtctcagt gtgggaggac ttgtgtgaac agaagactca gtgcctagag 47056927

gagcacttgg ggtgagggga agtgacgctg ggtcctccca tctccagcat 47056977

gtggacccag tcacccccac caccagattt cacttccaca gcaggcttta 47057027

ttgttctgtc tctgggacct agcaggtgac cctgggcaag ttacttctca 47057077

tttgtccggc aaggacacta aactctgcct tgctgggtca gggtcatgga 47057127

ggggatgaaa cgtgataaca cgaggaagca gcctgggctt cagagtcagc 47057177

agatcctggt ctggtcccag ctcagtgtgt gggaaccttg gtcaccgaac 47057227

gtccctgagt gaattttttt ccatcacttt aaagttgggg gtattattga 47057277

tagcagtcca aaccccacag gagtaccctg aggacagagt gagacgaggt 47057327

ttagagaagt gcttactatg gcatctggca caaggaggac tcctgatcaa 47057377

tctaatactc atttatcatt gtggttaacc tgtttaaggg actccgcatg 47057427

cagatgaggc ttgggatgtg tttgttttct atctttttgc aacctctttt 47057477

attggtctgt gtcggttttc ccctcccaaa gctgggggca gggttgggct 47057527



ttataaaact tgagcccctc tggggactgg gttctcagca agttaccgct 47057577

cctgccatca tgccaccctg atggatgtcc aagcctcact tccctcctgc 47057627

actccccgct cccgccgcca tccctgggat taagggagag gagaatggct 47057677

gcttgttact gcctacctac tctgtgccag gttctatgct ctgtgttatt 47057727

tatcatctcg ataaccccgt ggggaaggta agtggtatta tcacccctgt 47057777

ttcacaggtg agaaaactga ggcctgtggc ggttaattat tactgttagt 47057827

gcgtggcagg ctcaagattt gaaaccaggt ctgtcctgaa tccacatcct 47057877

tcccctgacc tcgacacaag tacattcttg tcattccttt cactccagga 47057927

ttggagtctc tccctcatta tgctgggctg ggaagaagca aatggcttag 47057977

tggtcagcag tgtggatttg caaatcagac cacctgggtt cagatcttag 47058027

gtctgacagc tgtgttaccc tgggcaagtc ctcacctttc tgtgcctgtc 47058077

ccctctttgc tgtaaaatgg gggtactaat acttaagtct tcccttcccc 47058127

cacagttgct actaacaaac agaaaaacgg tacccatgtg ctccagggtc 47058177

acctctgacc tttttttcct ccagATGTCC AGCTCGCCGC TGTCCAAGAA 47058227

ACGTCGCGTG TCCGGGCCTG ATCCAAAGCC GGGTTCTAAC TGCTCCCCTG 47058277

CCCAGTCCGT GTTGTCCGAA GTGCCCTCGG TGCCAACCAA Cgtgagtgtc 47058327

ctctccgtgg agactggcag acgaggtggt gggtgggaaa gtcttttgta 47058377

tcactgtctg tctatccatg ctccactcct gtgtgtctcc ctaaacttgt 47058427

tcttttcctc tattcctagG GAATGGCCAA GAACGGCAGT GAAGCAGACA 47058477 c.118-9_118-2del c.118-3T>A c.118-2A>G c.118-2A>T c.118-1G>C G40A M41V M41L 

M41L_A>T M41T

TAGACGAGGG CCTTTACTCC CGGCAGCTgt aagtggggcc aaggccgggc 47058527 Y55H S56F

tgaggggtgt ggaatgggac attgagagga taaggttggg tggggcaggc 47058577

cctgacctag agtaccccct aacctggcag GTATGTGTTG GGCCATGAGG 47058627

CAATGAAGCG GCTCCAGACA TCCAGTGTCC TGGTATCAGG CCTGCGGGGC 47058677

CTGGGCGTGG AGATCGCTAA GAACATCATC CTTGGTGGGG TCAAGGCTGT 47058727

TACCCTACAT GACCAGGGCA CTGCCCAGTG GGCTGATCTT TCCTCCCAGg 47058777

tacctcttcc tagcaccctt ccccctttcc cccttcccga ggcaccactg 47058827

ttcccggtgc cacagccatt tcatcttttt ccctactgca cacccttaca 47058877 c.346-2A>G
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gTTCTACCTG CGGGAGGAGG ACATCGGTAA AAACCGGGCC GAGGTATCAC 47058927

AGCCCCGCCT CGCTGAGCTC AACAGCTATG TGCCTGTCAC TGCCTACACT 47058977

GGACCCCTCG TTGAGGACTT CCTTAGTGGT TTCCAGgtat cttgggggta 47059027

ctacccagcc ttctgcccag ttttctcaga gcccatctct ggtttattca 47059077

gtagtgttca atattgattt aatgggtcgg cctgaatgtc aggttttgtg 47059127

ctgggggact agagtatgca ggcagcagtt agcccctggc cctgcctttt 47059177

cttttcttct tttttttttt ttgagacgga gtcttgctct gtcgcccaag 47059227

ctagagtgca gtggcgcgat ctcggctcac tgcaagctac acctcctggg 47059277

ttcacgccat tctcctgcct cagcctcccg agtagctggg actacaggcg 47059327

cctgccacca cgcccggcta attttttttt gtatttttag tagagacggg 47059377

gtttcactgt gttagccagg gtggtctcga tctcctgacc ttgtgatccg 47059427

cccgcctccg cctcccaaag tgctgggatt acaggtgtga gccaccgcac 47059477

ccggcctggc cccgcctttt caagtgggga agatgtgtac agacagtaca 47059527

gcatagtggt tgtgggcaca gactgtagag ccatactgcc ttgctgcagg 47059577

cctccagcct tggtagtgtg acttcaagca ggttgtttca tctcctgtac 47059627

ctttgttttc ctgtttgtag tcagtgcgtg gtagcagcac tgacttcatg 47059677

gactttttgt gagggttaaa cacgtggaat tgcagctggc atataaggac 47059727

tggatgggtg tttgttaatt aaaaagtcca ggccggaaag aggtgctctg 47059777

gaagctgaga gttgtccctg gagtatccca ggttgccagg gcactgcagc 47059827

taaatcctga tggaggagta ggagctcacc ctggtgggga aggatggaca 47059877

ttcaggcaga gagcaaaatc ccaaagatca tggcggagca ggcgtcgtct 47059927

tgagaattgg aagcaggtgg gtgtggtagg agtgagctca gactttggct 47059977

ggagacagag ttttactcca gtgtctcaca gggcatggca gacagacagc 47060027

agcgggtgtt tgtcaaataa atgagtcagc tcttctccaa actccctcct 47060077

cccagctacc tcttcacctt tcctggtata gtccaggggt tcattttcga 47060127

cccccacaga gtctgataca cagtaggtgc tatgtgtttg tgaaagaggc 47060177

tgacccagca aagcctggat gtgtttgcct tgaggactgc ctgagtcctc 47060227

cacaccagcc ctccattttt tccccttcac cccaatgctg ggcctgagcc 47060277



tccatctctc cacagGTGGT GGTGCTCACC AACACCCCCC TGGAGGACCA 47060327

GCTGCGAGTG GGTGAGTTCT GTCACAACCG TGGCATCAAG CTGGTGGTGG 47060377

CAGACACGCG GGGCCTGTTT GGgtgagtgg cagcccacct ccctccctgt 47060427

ccccttttcc cccaactcct accaagccca ggccaagact ctaggctctc 47060477

cctgccctca tcccttctca gctacccagg ttttgggttc tgtgttttca 47060527

tctctcccca tgtggcacaa gtaccatctt acatcccagc agtgataggc 47060577

tgagtttgct cagcaagttt tcactacatc ttgagggacc cgtgggacct 47060627

gtatgtgcat gggacacagg caccagccct attgcttccc tctacagGCA 47060677

GCTCTTCTGT GACTTTGGAG AGGAAATGAT CCTCACAGAT TCCAATGGGG 47060727

AGCAGCCACT CAGTGCTATG GTTTCTATGG TTACCAAGgt aaggagacca 47060777

gccctagggt tcctggcagg caggtgggct gcagtagtcc ttcctgtctg 47060827

ctcttggtac cctgggcctg tttctgagac tcactcttcc tttaaccagG 47060877

ACAACCCCGG TGTGGTTACC TGCCTGGATG AGGCCCGACA CGGGTTTGAG 47060927 N228S T233I

AGCGGGGACT TTGTCTCCTT TTCAGAAGTA CAGGGCATGG TTGAACTCAA 47060977

CGGAAATCAG CCCATGGAGA TCAAAGTCCT GGgtgagctg cgaccatggg 47061027

ggaagcagag gggaactaga agatatgttc ctgggttctg gccggggagt 47061077

tgaagggaga agacatggcc cttggttcag agttgggaag acacatcctg 47061127

gtgtttgaga tgaactacag acaatcctgt ggggtccaat aagagctggt 47061177

gggcatgggg gagaggtact gtgtttgagc tattcctggg agaatgtgtc 47061227

cctggtatct gagctgagtg gggaaaaagt ctctggtgtt tgaacagggc 47061277

agatcagcgg atctacttgt gtgtgagctg atttggatgg gaagcagaga 47061327

aggtcttccc gtgtagactt ggagccaggg acacagggtc tcacggggtc 47061377

tgagctgagt ctggggcaca ggagagatgg tttctgatgt ccaagtggag 47061427

cctggagctg agggaagaca gcttctgatg tctgagctga gtcggggcag 47061477

gaggttcctt atcttgcagg ggttgtggat tttagggaga atgggtagac 47061527

tgacagctct cttcctgccc tctgtagGTC CTTATACCTT TAGCATCTGT 47061577

GACACCTCCA ACTTCTCCGA CTACATCCGT GGAGGCATCG TCAGTCAGGT 47061627

CAAAGTACCT AAGAAGATTA GCTTTgtgag tgtgtcgatg ggatcagtgg 47061677
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gctgtggggg gtggttctag gcattcccta gttctccatt cctctcttct 47061727

ggttctgatg acctctcccc ccgccacagA AATCCTTGGT GGCCTCACTG 47061777

GCAGAACCTG ACTTTGTGGT GACGGACTTC GCCAAGTTTT CTCGCCCTGC 47061827

CCAGCTGCAC ATTGGCTTCC AGGCCCTGCA CCAGTTCTGT GCTCAGCATG 47061877

GCCGGCCACC TCGGCCCCGC AATGAGgtgg gtgagtgggc gagccagcca 47061927

gcgcagacat gcctggcact gcaggctcac catgcctctc tgcgtgtcca 47061977

cactccctgc cctcactgtg gcctgacata tcctctcttg gttctttctg 47062027

gcccaccagG AGGATGCAGC AGAACTGGTA GCCTTAGCAC AGGCTGTGAA 47062077

TGCTCGAGCC CTGCCAGCAG TGCAGCAAAA TAACCTGGAC GAGGACCTCA 47062127

TCCGGAAGCT GGCATATGTG GCTGCTGGGG ATCTGGCACC CATAAACGCC 47062177

TTCATTGGGG GCCTGGCTGC CCAGGAAGTC ATGAAGgtca gcacgggtgg 47062227

ggagaggcag gattggggtg ggccaggttc ctccatgact ctgtcacttg 47062277

ctctctgtct gtgtcaggcc cctgttaacc actgaccacc ccctctctcc 47062327

cttcccctct ccagGCCTGC TCCGGGAAGT TCATGCCCAT CATGCAGTGG 47062377

CTATACTTTG ATGCCCTTGA GTGTCTCCCT GAGGACAAAG AGGTCCTCAC 47062427

AGAGGACAAG TGCCTCCAGg tatgtgggtg ggacctgtgg ggagggcatc 47062477

attggggaca tttctgggga ggcctctcta accctcctcc ctttgcattc 47062527

cttagCGCCA GAACCGTTAT GACGGGCAAG TGGCTGTGTT TGGCTCAGAC 47062577

CTGCAAGAGA AGCTGGGCAA GCAGAAGTAT TTCCTGgtaa gtggtcccct 47062627

tggatgtctg ctcccctcat cttggcctct ggccatcacc cctggggctt 47062677

ccttcggcat ctcaatgcaa ccggtggcgc attctctttg ccattctcct 47062727

tatcttgaag ggaagcccag tgcatccctc gtttcccctt ctggtgcctc 47062777

cttcctcaca tgactgcgtg tcatttctta gagtcctgca acctgaagat 47062827

gtggtgttag cccctctccc cgtctctcag gggagtgagg ggtgatgggt 47062877

agcttcacac taacctgcat caccctgacc agcctctgcc tgtcttcttg 47062927

gttgcttctt agGTGGGTGC GGGGGCCATT GGCTGTGAGC TGCTCAAGAA 47062977 G477A A478S

CTTTGCCATG ATTGGGCTGG GCTGCGGGGA GGGTGGAGAA ATCATCGTTA 47063027

CAGACATGGA CACCATTGAG AAGTCAAATC TGAATCGACA GTTTCTTTTC 47063077 D506N D506G
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CGGCCCTGGG ATGTCACGgt gagtagggta ggaggttggg gctttgtcgt 47063127

ctcactttcc tcctttttct tttttttttt ttttttgaga cggagtttcg 47063177

ctcttgttgc ccaggctgta gtgcagtggc gtgatctctg gcccaccaca 47063227

acctctgcct cctgggttca agcgattctc ctgcctcagc ctcctgagta 47063277

gctgggacta caggcatgcg ccaccacgcc cggctgattt tgcattttaa 47063327

gtagagacag ggtttctcca tgttggtcag gctggtctcg aattcccgac 47063377

ctcaggtgat ctgcctgctt cagcctccca aagtgttggt attacaggcg 47063427

tgagccacca cacctcaccc ctcctttttc ttgttcccat tctttctgtc 47063477

agagatcttt ctgcctctgc cagaagccct tctttttggc ctttctttcc 47063527

ctcagcttct gttttttttt tttttttttt tttttttttg ccttaacctc 47063577

tttttagtgc tggttgggac agtgtgtctg gggtcctcaa aactactctc 47063627

aagctcaatt cacctagagt acttacagga ctcagcatat agtcgtgctt 47063677

gtggctacaa tttattacag caaaaggata cagaccaaaa tcagcaaagg 47063727

gaaaaggctg gtgcaagttt ctaggagtct tctcccagcg ggagttaaac 47063777

aaggcggcct ttatttcccc agtagcaaca gtaactacag aaataacagc 47063827

aacaaggtgt aacaagacat gaaatgttgc caaccaggga agcttgttag 47063877

actcagcacc acctctttta cttggggctg gtcatgtagg cgcccccttc 47063927

ctggcacata acaaaatttc cagactccca gaaggaaagg tgttcagcgt 47063977

aaactgtatt gtttgcatga acggtttagg cacagtgaac cactgatacc 47064027

aggtagggag cggtgggaac cttcctgaat tccaagttcc cagacaccag 47064077

ccaaggagcc gaccttggaa gcaggccttt ccaagggttg tagtttcagt 47064127

ctcctaggct tacacttctc tgcacatatg gaaactgggt tggttatgca 47064177

gggttctctg agaagctttc tgtaaggagc agtgtcgttt ttgcttaccc 47064227

aggatttatt ccccctttca tttatttcat ttattcacca gatagtttta 47064277

gtactgtttt aggtattggg gatataccaa ggaataaaac aagattcctg 47064327

gagggagagg ggaacggaca gcaaacaata gacacaatac gatcgtgagg 47064377

tatatagtta atgttggtga tgagtgctcc tcaaaggaaa caactaaaac 47064427

cagacaaggg aagtcggggt gtcagggaga atggtttgta gtattgatga 47064477



caatggttaa ggaaggcctg agttctgcaa agacctcaag gatatgaggg 47064527

actagagtgc cctctgctgt ggaagagcct gcgcaaagat cctgaggtgg 47064577

gaggggtcag ggagccaact cattttacgg taagtggagg tgggatccag 47064627

gggaggattc tgagcagagg agggacgtgg cccaatttgg gctttgaaag 47064677

gatcctgctt gtctgtgtgc cagcatcctg gtggtggttg ggggagtctg 47064727

catcaatcct gggtgctgtt acctgaaaaa atagcaggtg ttagacgaaa 47064777

gaacagatgt ctggcccatt gtctccagtc tgttcctgtc cacagcttcc 47064827

ctttatgctg agcccctgcc acatgcatca tcatcctggc catgtggcat 47064877

tgtcacagac cgtctctcct gctagcctcc taactcaggg cctgggtctt 47064927

ccccagcatt aagtaaatca gtctcaggca gacagccctt tataggtgtt 47064977

tgggccaggt gcggtggctc acgcctgtaa tcccagctct ttgtggggcc 47065027

gaggtctttg agctcaggag ttcaagacca gcctgggcag catgacaaaa 47065077

ccctgtctct accaaaaata caaaaattag ccacgcatgg tggcacacac 47065127

ctgtggtccc agctactcgg gaggctgagg tgggaggatc gctggagcct 47065177

gggaagttga ggctgcagtg agccgtgatc atgccactgc attccagcct 47065227

gtgtgatgga gagagaccct gtctcaaaaa aaataaagat gtttgttggg 47065277

tgaatgcaca aataagtgag ctttgttccc ccatccccac cctggaactg 47065327

cactttctta accctttagA AGTTAAAGTC TGACACGGCT GCTGCAGCTG 47065377

TGCGCCAAAT GAATCCACAT ATCCGGGTGA CAAGCCACCA GAACCGTGTG 47065427

GGTCCTGACA CGGAGCGCAT CTATGATGAC GATTTTTTCC AAAACCTAGA 47065477

TGGCGTGGCC AATGCCCTGG ACAACGTGGA TGCCCgtgag tttggaggcg 47065527

ggtgaggtgg tcacgggcaa agttgtgtgt gtttcggtgt gtatatacca 47065577

agaggggtgt ccgtctttct gtcctctcct gatgtttctt tcctagctct 47065627

cgctttgtgc tccccacagG CATGTACATG GACCGCCGCT GTGTCTACTA 47065677

CCGGAAGCCA CTGCTGGAGT CAGGCACACT GGGCACCAAA GGCAATGTGC 47065727 N606I

AGGTGGTGAT CCCCTTCCTG ACAGAGTCGT ACAGTTCCAG CCAGGACCCA 47065777 S621C

CCTGAGAAGT CCATCCCCAT CTGTACCCTG AAGAACTTCC CTAATGCCAT 47065827

CGAGCACACC CTGCAGgtga taagctgtgg gagaagggaa agaggccagg 47065877
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catctggcca ggctgctgcc tctccgcccc caggcccttg ccttgccttc 47065927

agatgttgca tgcctaagtg taagatgtgc cttttctcca aacctccctc 47065977

cctcacttcc caccaggcag cctaggtttc tagaatgact cattcttttt 47066027

tcacttttat tttgattttt ttttcaacac atagacaaat attaagaata 47066077

ttatgatgaa tactcaaata ccattcctca cctaaattta acaattctta 47066127

atgttttgcc acattttctt cttagattta tgtagatttt tcttctttgt 47066177

gcttaaatgt gtcacagaca tcacagccct ttactcccta ctatttcagt 47066227

gcctctgcca agtgaggata tgttgctgta gaacagggtt tcttagcttc 47066277

agcactactg acatttgggg ctggttattt atttgtcatg ggagagggga 47066327

tgccctgtgc actgtaggat gtttctcagc attcctgact tctgcccact 47066377

agatgccaat agcactctcc ctccatcatg acatctcaaa atgtctccag 47066427

acattgccag atgtccccag gggtgccaca tcactcccag ttgagaacta 47066477

cttctgtcta acagaaacat cattttcatg ctcagcaaaa ttaacaatca 47066527

ttcttaccat ctcttctagt tatttatttg tctctaatgg tccatattca 47066577

ggttttcccc agctgttact caaaatgagt ttaacagctg gtttgtcagg 47066627

atgattctgt gtgtatggtg catttatcta cagaacagtg catatattat 47066677

ctagctcggg gtgtccaatc atttggcttc cctgggccac attggaagaa 47066727

gaattgtctc gggccacaca taaaatatac taatactaac gatagctgat 47066777

gagctgaaaa aataaaagaa aaaaagatcc gtgcataaat ctcataatgt 47066827

cttaagaaaa tttacaaatt tgtgttgggc agcattcaaa gtcatcctgg 47066877

gctgcatatg ggccacaggt tagacaagct tgatctagct gaagttttac 47066927

aaagtgaaca cacaggtgac caccacctgg gccaagaaac agaacctagg 47066977

gattaccatt gtgctgtcag aataattctt agtgcagtgt ttgaggccaa 47067027

accatttaga atagtaggag tatgagggtg ggaacaaaat agggaaggga 47067077

aaaaaaaaac agttccatct gtcactttct cccttctgac actgcagttc 47067127

cagagtgggt atgtttgtat ttgtgcacca accacagtct tgctaggtca 47067177

tgtgtaacct tgaacttaac ctctctgtgc cgcagattcc tgttctgtaa 47067227

aatgggaatg acagcatcta cctcacagga ctattgtgaa ccacttggca 47067277



tttactgtgt gcctggcact gttttaacca agctttaaat atatatgtat 47067327

ttgctcattt cttcctagca accccatgaa ggtaggtatc actgttgtaa 47067377

cacctgtttt agagacaagg cacagaggta aagatgttat cctgtgtgcc 47067427

tgaagtcaca aaactaggta atacgtggca tagctggaat ctgaacctga 47067477

atttctaaca tctgtacact ccaaaccacc tcgctaatga ctgcgaactg 47067527

tcctaggaat tctcagaggc cagaagttct gtcttgtttg ctattttatt 47067577

ttttgagaca ggtctcattc tgccattcag gctgaagtgt attggcacaa 47067627

tcatagctca ctgcaacctt ccaactcctg ggaagtgtct gtacgtgtgt 47067677

gtgtgtgtgt gtgtaagtgt ctgtgtgtac gtgtaagtgt gtgtacgtgt 47067727

gtgtgtgtgt gtgtgcgcac gcacgcgtgc ccgttacgtt gaccaggctg 47067777

gttgtaaact cctgggctca agtgatccac ctgcctcagc ctccaaaagt 47067827

gctgggatta catgtgtaag cctctgtgtc cggcctctgt cttgttttct 47067877

gccaagtcct cagggcctgg atagggatca ttgttggttt ggtctgagtt 47067927

ttttgtgttt taaaaaactg tggtaagata tacctaattg aagtttttat 47067977

tttttatgga ggcataacat atctagaata aggtacacag attttttttt 47068027

tttttttttt gaggtggagt tttgctcatg ttgcccaggt tggagtgcag 47068077

tggcgcagtc tcggctcact gcagcctccg cctcccaggt tcaagcgatt 47068127

ctcctgcctc agccttccaa agtgctggga atacaggcgt gagccacctc 47068177

gcctggcact cagatcttaa tacattttta ggctgggcat ggcggctgac 47068227

acctataatc tcagcactca ggaggccaag gagtgaggtt tgtttgagcc 47068277

caggagttca agaccagcct aggcaacata gcaagaccct gtctctacaa 47068327

caaatcttaa aaattagccg ggtgtggtgg catgtgcctg ctgtcccagc 47068377

tattcgggag gctgaggtgg gaggatcgtt tcaacctggg aggtcaaggc 47068427

tgctgtgagc cgtgattgca tcgctgcact ccagctcggg tgacagtgtg 47068477

agactttgtc tcaaacaaca aaacaaaaca gttttccaca tacacagcac 47068527

tattgtaacc actgcccaaa tcaacttcat tgatttttct ttttttgaga 47068577

cagtcttcct ctgtcaccca ggctggagtg caatggcatg atctcggctc 47068627

actgcaacct ccgcctcccg ggttcaagag atttcctgcc tcagcctcct 47068677



gagtagctgg gattacaggc atctgccacc acgcccagct actttttgta 47068727

tttttagtag agatggggtt tcaccatgtt ggtcaggctg gtctcgaacc 47068777

cttgacctca ggtgatccat ctgccttagc ctcccaaagt gctgggatta 47068827

caggtgtgag ctactgtgcc tggcctggtt tttcaattga ggtgggggaa 47068877

tggggaaggc tagagggctt ccccacttcc agagtagctg tgcgccttgt 47068927

acttgcttta ttcactgatg gtccttctaa taatgcctgc ggaaacccat 47068977

tttgtcaact gtggccacat gtaatctgtt tgctctgtct gcagTGGGCT 47069027

CGGGATGAGT TTGAAGGCCT CTTCAAGCAG CCAGCAGAAA ATGTCAACCA 47069077

GTACCTCACg tgagtaactc gagtgccctc tcgccctgtc cctgtccacc 47069127

agccaaggca tcccggctgc tttcctcatg acagtaacac ttggcaccag 47069177

gcacactttt cacatgaatg agtggctgtt ggggcctcat gttgtttggg 47069227

gtcgggacta gttttccatg gagaaagtaa gattgctctg gagcccactc 47069277

ttgaggctga catgtaatcc tatcctctgt cctcttcgat tcctgatagA 47069327

GACCCCAAGT TTGTGGAGCG AACACTGCGG CTGGCAGGCA CTCAGCCCTT 47069377

GGAGGTGCTG GAGGCTGTGC AGCGCAGCCT GGTGCTGCAG CGACCACAGA 47069427

CCTGGGCTGA CTGCGTGACC TGGGCCTGCC ACCACTGGCA CACCCAGTAC 47069477

TCGAACAACA TCCGGCAGCT GCTGCACAAC TTCCCTCCTG ACCAGgtaat 47069527

gcccagttgt tgggtccatt tggcagaatg tgtttccctg aaatgggagc 47069577

ctgcagtgtg ggtcctccca ctgtggagtc cagctgtggc aggtgccctg 47069627

aggcatgggg atctgagaag agtgattgat cctgacctgc tttttcctca 47069677

ccctagttcc tttgagcaaa gaggcttggt tgctattgcc cttgactgtg 47069727

gtgtgggctg cgtcatacct gattcccagt cagggctgta gggattatgg 47069777

gggagaaatt ctggagttaa gagcacagga atcaatatgg gttcaaatcc 47069827

aaactctact tgaacttagg caaatcacgt aacttctctc tgtacctcag 47069877

tttcctcgtc tgtgaagtag aaataatagt gatctatctc atggggggtt 47069927

tggggaggat taactggtat ttattaaaat gaagttagta caatgcctgg 47069977

taatccatga gagtttgtta aatgatgggc tgtttagcac aaaatggcta 47070027

cccagtgatt ggtaattgtt ctctcagcca gatctctggt tcaacctgtg 47070077



ggaccctaca gttgaggtat tttgtgattg gctccagtcc gcatcgagtg 47070127

cccaacccaa gatagtgaat tgggggcaca tctggggcct aggtgaagcg 47070177

tgaagattgt cagagaggcc ttcactctca ggtcctgttc tcaaaaatct 47070227

ctccatccct tagCTCACAA GCTCAGGAGC GCCGTTCTGG TCTGGGCCCA 47070277

AACGCTGTCC ACACCCGCTC ACCTTTGATG TCAACAATgt aagtctcctt 47070327

tctagggtct tctggggtca ggtggagggt gaataggtgg gaaggaggtg 47070377

gcggctcccc actcgagggc tgatgtgctc acccttccct gccctgcctt 47070427

ctcctagCCC CTGCATCTGG ACTATGTGAT GGCTGCTGCC AACCTGTTTG 47070477

CCCAGACCTA CGGGCTGACA GGCTCTCAGG ACCGAGCTGC TGTGGCCACA 47070527

TTCCTGCAGT CTGTGCAGGT CCCCGAATTC ACCCCCAAGT CTGGCGTCAA 47070577

GATCCATGTT TCTGACCAGG AGCTGCAGAG CGCCAATGCC TCTGTTGgtg 47070627

agggtgtttg gccagttggc caggagtcac cccacatgtc cccggcctag 47070677

tccagcctcc ccaccagtcc tctacccctg gttctgctct gctctgtgac 47070727

cccaggcctg aggtttaccc acaccttcct ttgagcctcc ctttgacatg 47070777

aagagggtag gttggggcaa attatctccc tccctcctcc tccttcccac 47070827

tatctggccc tcaggagaac ttgctgtttt actcttgctc tgtgtatttc 47070877

ccttagtttt gttctttctt ctgtttcttc ttgatctgtt catctaggag 47070927

gtatgatctc taccagcagt ctctctccct tgatactttc ctgccttgtc 47070977

tccttccaga tccgccccca tctgtacatc tacctgcatg tttctctgtg 47071027

catcttcacc ctccatagtt tggggctgcg gtttactgac acccccaccc 47071077

caccccatct gcatattttt tcaccacccc tcccttctgt atatgatgct 47071127

tctgtagctc tgtaacgccc cctacattta ccttccttat atctcccccg 47071177

tcttcctctc catagatctc ctcccatttc cccttccatg gtccccatct 47071227

tccttctgaa atgtctactc cttcatgttc ctttatgtat gtcttccaat 47071277

ctttccttcc atagctctca tcaccttcat atatttcttc catctttctc 47071327

ctcccacctg cctcgccctc tgtatatacc cccactctcc cccttttata 47071377

tcttctccat ctccccccat atctttcctc tatgtccaca tctgtgtatt 47071427

ccccccaact tcccctccat atatcttttt tactcccctt ttcctccctg 47071477



tatcctctgt gttcccccca tcttgctcta catcattctt cccaagatct 47071527

ttacgtctcc catcttgatc tctccatctc cactttctcc taacattttc 47071577

atttccgttc cttagtgtct ctagagagat cattcttgat agcctcagct 47071627

ctttctctgt gtttttcagg tttgtattct gctctgctct acctctcctc 47071677

cttgcccctt ttctctccca ggatgtctct cctttccaaa tcctttttgt 47071727

acctgaatac cttttgcccc accctgggct ctcatttcca tctcagacct 47071777

tagcctggga tctaaagggc tgacagtgtc cctttcttca tgcagATGAC 47071827

AGTCGTCTAG AGGAGCTCAA AGCCACTCTG CCCAGCCCAG ACAAGCTCCC 47071877

TGGATTCAAG ATGTACCCCA TTGACTTTGA GAAGgtatgg ggtggggctc 47071927

aggacaggga aggaggatgg gcaaagcata gacaggctgg agaaaacagg 47071977

agtatctgga gccagccccg ggcctttgtg gggatcagat tgtgggcctg 47072027

ccatatggct ctgaatgagt aggtgttccc agccatccct ttgtgatctg 47072077

ggagagtcca gcaggcaatt gcagtggagg atacacatct tctttatctg 47072127

atcctctccc cactgccttc acaccctccc cactcataac agGATGATGA 47072177

CAGCAACTTT CATATGGATT TCATCGTGGC TGCATCCAAC CTCCGGGCAG 47072227

AAAACTATGA CATTCCTTCT GCAGACCGGC ACAAGgtgag gggaatctaa 47072277

atctgatgtt ccaccctcct ccaggtttga gttacccaca cttagcccct 47072327

ctgtagaccc tgaggctctt gtacttaact accaccttct tttgtccctt 47072377

ctgtctctca gAGCAAGCTG ATTGCAGGGA AGATCATCCC AGCCATTGCC 47072427 I894S

ACGACCACAG CAGCCGTGGT TGGCCTTGTG TGTCTGGAGC TGTACAAGGT 47072477

TGTGCAGGGG CACCGACAGC TTGACTCCTA CAAGAATGGT TTCCTCAACT 47072527

TGGCCCTGCC TTTCTTTGGT TTCTCTGAAC CCCTTGCCGC ACCACGTCAC 47072577

CAGgtggggg cctgcatccg aagcagggtt tgggtggggt gtatctgtgt 47072627

agatctggtt ctgattcacg tcataccctg tcaccaggtg agggtttctg 47072677

tctgtgtacc tacccttttt gtgtatcctt tttcacttat tcattaatca 47072727

cattatttga gtacgtgcga aaagatggga tatttgaatt gtgccctggg 47072777

agattattag taactacaca ataatggcag ccaaaattta ttggacgctt 47072827

cctacactta agtgctttgc ttgcttcatt aatgaattca ctcaaatatt 47072877
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tattgagcac cttttgtgtg cagggactct tctaagttat gttcctcaag 47072927

tagattatat aaataaccta ttaaatgatt ttggaatcaa aaaaggataa 47072977

aaagaggccg ggcgtggtgg cttacgcctg taatcccagc actttgggag 47073027

gccgaggcac gtggttcacc tgaagtcagg agtttgagac cagcctggcc 47073077

aacatgatga aaccctgtct ctactaaaaa tacaaaaaat tagccaggcg 47073127

tagtggtagg cacctgtaat cccagctact cgggaggctg aggcaagaga 47073177

atcacttgaa cccgggaggc ggaggttgca gtgagccaag atggcgccat 47073227

tgcactcccg cctgggtgac agagcgagac tgcatctcaa aaaaaaaaaa 47073277

agataaagag gacttgagaa taccaggggg cgaggggatg tatttgagat 47073327

tttgtgtagg atggtcagaa aaggccttgc tgaaaagatg acatttgaga 47073377

tcagacttgg aggatgtaag gggacaaact gtgcaggctt ggtggcgagt 47073427

ggggacacat tccaggcaga gggaccagtt cttgaaaggg taccaagata 47073477

ggggtgtgcc tggcaagttg gaggaattca aagtccccag agtgagtgtg 47073527

agattgagga gggtaggaga tgagaagaaa acagaatttc attgcttagg 47073577

gtgagatagg aaccacaaga ggatttcgaa caaaagaggg ttgtgatctg 47073627

actaaacacg tctgcatggg ggtagggggg atggagacag atgggggctg 47073677

gaccctctgg gatggtctcc atcttacact cccctctttg tcttgcagTA 47073727

CTATAACCAA GAGTGGACAT TGTGGGATCG CTTTGAGGTA CAAGGGCTGC 47073777

AGCCTAATGG TGAGGAGATG ACCCTCAAAC AGTTCCTCGA CTATTTTAAG 47073827

gtaaggcccc tcccttactc tgtcacccca cctcaggggg cgaggtgtac 47073877

acggtgactt gctggcctgt ccacctccat gaccctgctg ttccccctcc 47073927

ctctccagAC AGAGCACAAA TTAGAGATCA CCATGCTGTC CCAGGGCGTG 47073977

TCCATGCTCT ATTCCTTCTT CATGCCAGCT GCCAAGCTCA AGGAACGGTT 47074027

GGATCAGCCg tgagttggac actggccagg ctaggggagg ccctgtatgg 47074077

gttggggagc ctcatcatcc agctgtccca ctccagttca ctgcccctac 47074127

ctacctgccc atcctctctt gctttctgcc ctcctgaccc tatactccca 47074177

tccccctatc cccagGATGA CAGAGATTGT GAGCCGTGTG TCGAAGCGAA 47074227

AGCTGGGCCG CCACGTGCGG GCGCTGGTGC TTGAGCTGTG CTGTAACGAC 47074277



GAGAGCGGCG AGGATGTCGA GGTTCCCTAT GTCCGATACA CCATCCGCTG 47074327

ACCCCGTCTG CTCCTCTAGG CTGGCCCCTT GTCCACCCCT CTCCACACCC 47074377

CTTCCAGCCC AGGGTTCCCA TTTGGCTTCT GGCAGTGGCC CAACTAGCCA 47074427

AGTCTGGTGT TCCCTCATCA TCCCCCTACC TGAACCCCTC TTGCCACTGC 47074477

CTTCTACCTT GTTTGAAACC TGAATCCTAA TAAAGAATTA ATAACTCCCA 47074527

catcgcctgc cctgctggtt ccagggaagg aagggacttc ctggagctgt 47074577

ctggttcaga tgataactca gagggctcaa ccccaccaca cctgccagtt 47074627

ttctggacaa agaaaatgta attgccacct cttcctgccc tctctgccta 47074677

ggaagagatg gaggcaccag tgaggccata gtgagcaggt acttgggtcc 47074727

atgtgactgt taatttgagc tgggttcaat tctcaccttc tccatgtcct 47074777

aactccttgc tctgtgaaga ggaaagttac ggtgaccagg ctgctagggc 47074827

atggccagcg tgccttatgt ccttagggca gatcccctcc cacctggctc 47074877

aaagcactca gaccctgggc agccttttgt ggtcatggtt cccagcacca 47074927

ggaatgcctg tgctgctctt agttcaattt ccttgctgca ggggtgtctt 47074977

aaacagctct gccgaatgcc agtgcctgca ggcatacttc gtgattttta 47075027

tggaaatact tgagaacatc tgtagaggaa aagcccgttg cttgccttac 47075077

gcttcccccg gccctgccgc cgccccagcc ccaggtctgc ctgtattccc 47075127

cttgaggatc ttcagcctcc tactttggag aagacagctg gctgtgggga 47075177

ctgaggggtg ttcatcgctt agagcaggta gcaggaggcc taacaccagc 47075227

cccaccggga ctgcagagtt accgtgctct gtccttggtc ttggctgagt 47075277

gctccagaca attgaaagca ccagtctggc cactgctaca tctttgcctt 47075327

cttctattgt actggctcct ggtgcctgag gagtccattc atacttctgt 47075377

tcctcaacta accaataatt tatctacctt acttagaaac aagatccctc 47075427

actcttctac tcaaacctga gtgtaaggaa tagctcaacc tgttctgaac 47075477

tggcttgatt cccatcacag cctgtgccca catctgctgc ctcctgggcc
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