Additional file 5. DAO1 gene sequences (Submitted GenBank sequence record ahead of release)

(a) List of sequence ID, organisms and GenBank accession numbers of DAO1 and ACT1 genes

Sequence ID Organism GenBank acc. no.
Seql Rhodosporidium toruloides ATCC 10657 DAO1 KR138683
Seq2 Rhodotorula glutinis ATCC 204091 DAO1 KR138684
Seq3 Rhodotorula graminis WP1 DAO1 KR138685
Seq4 Rhodosporidium toruloides MTCC 457 DAOL1 KR138686
Seqg5 Rhodosporidium toruloides NP11 DAO1 KR138687
Seq6 Sporobolomyces reseus DAO1 KR138688
Seq7 Puccinia tritartica DAO1 DAO1 KR138689
Seq8 Puccinia graminis DAO1 DAO1 KR138690
Seq9 Melampsora laricis-populina DAO1 DAO1 KR138691
Seql0 Rhodotorula minuta DAO1 KR138692
Seqll Sporobolomyces linderae DAO1 KR138693
Seql2 Ustilago maydis DAO1 KR138694
Seql3 Sporisorium reilianum DAO1 KR138695
Seql4 Rhodotorula glutinis ATCC 204091 ACT1 KR138696

(b) Genome sequences of DAO1 genes (start at -2000)

>Seql [organism=Rhodosporidium toruloides ATCC 10657] D-amino acid oxidase gene, complete CDS
ggaagacatccccctcttcctcgcetcagattgecgetcetectgcaaggcecagcagtggggegteggtgegtgeccaactegtctgaagtggecaaatggcetgaca
gtgctccegeaggtcacgacgctgecgcecatcecttcgeggtettcggeageggaagctttgattetttcttgectetcteggttgtacaategtegtgetegecagttty
ttgttgatatccctagcecttgecttccatactgaacaatctacaactcgtecttcttgecgeggeggaaagegcttcageacctegttetgcacgtettgecggceaagtact
ccccacccggtectgeccacatcaccggcagatctgteegcettctcatacactgetggtgaggcaggttgcgaggcgagagagegetggaccgectcgacttett
ccattacgcgaaggaggttgccgecgatcaagtctgctaggtegtcttcecgtccateetcgtcgcaacaactccgcaatctgcagagacgaggtagtcagcacatg
tcatagctgaagaagcaagcgatgcgcaccaagttcggaaacttcgacgcegtcctcaagcccctcaacactcgagcegcataccgtcaaagtcagacccgagace
gacgtgcttcttgccgcagacggaggcgatgtactcgatatgatcggcgacacggatttgegtggegttcgtagggtcgataaaggaagggtagaagacgacca
ttctgcgagacgcgaaggtcagccggaaacttctgacgacaggaagtaacgtcgtacgcacacgatgcecgtggttctggtgetcgectggeccgatcagetgaa
gaacttcctctgggacgtttcgegggtggtegtggatcgetcgegegecagagtgcgagaagatgacgggegceaacgcetgagttcgagggcectgcetcgceaaate
gtcagctaaagctcgaaagtgttgaagcgeggtgegeacgtcgageatggtcetgategettgtgtgcgagaggtcgaccatcatgecgagectgttcageteegg
tacaagctcgcgeccgaaggceggtcaggecgtteeegtegtgtacaggetcgataggagagecgtececcggeggaagaggcgaaggcetgtgagaaaaacce
gtcaacagagcggaagaaggccgagaggtcgectcgectcacaagtgtggcaggtgtgegtgagegtaaggtaccgeacgecgagttgctgaaagaggegta
ggatggccagcgagttcatcaggtgatgcgagetgtaggaagagegggttagcgggaggatgtcggtagagactgttcgtacaaacccectctageccaatcaag
gacgcgatcttccectccgegaacgcactccgcacctegteegecgttcgagegagegcecatctectcaggatagtgetccaccatccgatgaataaggtcgacy
ctctcgagtgeccactcgaccgegttcgtgggctcaaggaagtecteeccegteggetgegceatcacacggagcatacgcaacatggaacaagectectacgeg
tccttgacgcaacttcgggaggtcgacatggectgcaagaccggtcgcaagttcagggaggacgtcgageggtetccggcagaggtggegagegacgtaggg
gaggtcgacgtgtccgtctatgagtgggtggcegtttcaggatcccgegggectcagcgagcaaggactcgttgggcaaagtgaaggtgtactgatgageggttg
cgaggccgcagagcagcgctgcgacgacgggaagcettcggeacgagcatgactgtgagtagtagtccaaggagaacagcgcagagtcggcaggagggceac
atggaggcagagcgtggggcggaggaggcagatggggagtcgegetgggggacgagagggtgecgetcgaccaactgetctctttegetettgetgcetgettg
tactgctcgaacgacgccatgcattcacagaagcgcegtegttgtcctcggatcaggeggtgcegtcetttcectetectccccacacccgacagttctcgaggaggag
tacagcagcgagcgaggctgccgagggggatctgggttgacgceagcetcettgattatacagtgattggectgagcagegeccteatcctegetcggaagggctac
agcgtgcacattgtggcccgcgacttgccggaggacgtctcgagcecagactttcgettcgeegtgggcetgtaggtegtetegttcgggcetctcagatgtecctgtga
gctgaccacttccatgtgtgacgcagggcegcegaactggacgcecgttcatgtctctcacggacggtectcgacaagcaaagtgggaagaattgactttgtgegctte
ccttetgtgtctctttttcacttcgtgctaaccaagcetcgtgctacacagcaagaagtgggtcgagcettgtaccgaccggcecaggtcatgtggcetcaaggggacgag
gcggttcgecgcagaacgaggatggcttgetcgggceattggtacaaggacatcacgceccaacgtgggttcaccgctagttetgetgctectcaacctcaccaggte
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actgacgaccctccttccgtcgcacgceagtaccgeccccteecttectccgaatgtececcccaactcgatcggegtaacctacgacaccctctcegtccacgeacc
aaagtactgccagtacctcgcgaggggattacagaagcttggegcegacgtttgagagacggacggtcacgtcggttgagcaggegttcgagggggtggatttgg
tggtcaacgctacgggtctcggtgcgtegtaccttgtctctcatgcgtcaagcagcttactaacagtecetctcgcaggegecaagtcgattgetggceatcgacgacc
aagccgccgagcecaatccgeggtcaaaccgtectcgtcaagtecgectgcaagegetgcacgatggactcgtcegacccctcttctccegegtatatcatcecac
gaccaggtggcgaagtgatctgcggcgggacgtacggegtgggcegattgggacttgtcecgtcaaccctgagacggtccageggatcctcaageactgectgeg
actcgacccgtccatctcgagcgacggcacgatcgagggtatcgaagtcctccggcacaacgttggettgcgaccegeacgtcgaggeggeccccgegtega
ggcggaacggctcgtccteectctcgaccggtccaaatcgeccctetegettggcaagggcacgacaagggcggcaaaggagaaggaggtgacactegtgea
tgcgtatgggttctcgagegecgggtaccagcagagttggggegeggeggaggatgttgegetgettgtcgaggaggegttccageggtaccacggegcetgea
agggagtcgaagctgtagggcgaggcttgagtggetgtattggggcatttcaccaggttcgecge

>Seq?2 [organism=Rhodotorula glutinis ATCC 204091] D-amino acid oxidase gene, complete CDS
ggaagacatccccctcttcctcgetcagattgecgctetectgcaaggecageagtggggegteggtgegtgeccaactegtctgaagtggecaaatggetgaca
gtgctccecgceaggtcacgacgcetgecgcecatecttcgeggtettcggcageggaagctttgattetttettgectctctecggttgtacaategtegtgetegecagtttg
ttgttgatatccctagccttgecttccatactgaacaatctacaactcgtecttcttgcgcggeggaaagegcttcagcacctegttetgeacgtettgcggcaagtact
ccccacccggtectgeccacatcaccggcagatctgteegcttctcatacactgetggtgaggcaggttgcgaggegagagagegcetggaccgectegacttctt
ccattacgcgaaggaggttgccgecgatcaagtctgctaggtegtettccgtccatectcgtcgcaacaactccgcaatctgcagagacgaggtagtcagceacatg
tcatagctgaagaagcaagcgatgcgcaccaagttcggaaacttcgacgegtcctcaageccctcaacactcgagegceataccgtcaaagtcagacccgagacc
gacgtgcttcttgccgcagacggaggcgatgtactcgatatgatcggcgacacggatttgcgtggegttcgtagggtcgataaaggaagggtagaagacgacca
ttctgcgagacgcgaaggtcagccggaaacttctgacgacaggaagtaacgtegtacgcacacgatgecgtggttetggtgetegectggeccgatcagetgaa
gaacttcctctgggacgtttcgcgggtggtegtggatcgcetegegegecagagtgcgagaagatgacgggegceaacgctgagttcgagggectgctegceaaate
gtcagctaaagctcgaaagtgttgaagcgeggtgcgeacgtcgageatggtetgatcgcettgtgtgcgagaggtcgaccatcatgecgagectgttcageteegg
tacaagctcgcgeccgaaggceggtcaggecgttccegtegtgtacaggcetcgataggagagecgteecceggeggaagaggcegaaggetgtgagaaaaacce
gtcaacagagcggaagaaggccgagaggtcgectegectcacaagtgtggcaggtgtgegtgagegtaaggtaccgcacgecgagttgctgaaagaggegta
ggatggccagcgagttcatcaggtgatgcgagcetgtaggaagagegggttagcgggaggatgtcggtagagactgttcgtacaaaccectctageccaatcaag
gacgcgatcttcecectcecgegaacgcactcecgeacctegtecgecgttcgagegagegccatctectcaggatagtgetccaccatccgatgaataaggtcgacg
ctctcgagtgceccactcgaccgegttcgtgggcetcaaggaagtectceccecegtcggetgegceatcacacggagcatacgcaacatggaacaagectectacgeg
tccttgacgcaacttcgggaggtcgacatggectgcaagaccggtcgcaagticagggaggacgtcgageggtetccggcagaggtggegagegacgtaggg
gaggtcgacgtgtccgtctatgagtgggtggegtttcaggatcccgegggectcagecgagcaaggactegttgggcaaagtgaaggtgtactgatgageggttg
cgaggccgcagagcagcgcetgcgacgacgggaagcettcggcacgagcatgactgtgagtagtagtccaaggagaacagcgcagagtcggcaggagggeac
atggaggcagagcgtggggcggaggaggcagatggggagtcgegetgggggacgagagggtgcecgcetegaccaactgctetctttegetettgetgetgettg
tactgctcgaacgacgccatgcattcacagaagcgcegtegttgtectcggatcaggeggtgcegtctttcectetectccccacacccgacagttctcgaggaggag
tacagcagcgagcgaggctgccgagggggatctgggttgacgcagcetcettgattatacagtgattggectgagcagegcecctcatectegetcggaagggetac
agcgtgcacattgtggcccgegacttgccggaggacgtctcgagecagactttcgettcgeegtgggcetgtaggtegtctegttcgggetctcagatgteectgtga
gctgaccacttccatgtgtgacgcagggcegcgaactggacgecgttcatgtctctcacggacggtectcgacaagcaaagtgggaagaattgactttgtgegette
ccttctgtgtctctttttcacttcgtgctaaccaagetcgtgctacacagcaagaagtgggtcgagcettgtaccgaccggecaggteatgtggetcaaggggacgag
gcggttcgcgcagaacgaggatggcttgetcgggeattggtacaaggacatcacgceccaacgtgggttcaccgetagttetgetgetectcaacctcaccaggte
actgacgaccctccttccgtcgcacgcagtaccgeccccteecttectccgaatgtececcccaactcgatcggegtaacctacgacaccctcetcegtecacgeacc
aaagtactgccagtacctcgcgaggggattacagaagcttggecgegacgtttgagagacggacggtcacgtcggttgagcaggegttcgagggggtggatttgg
tggtcaacgctacgggtctcggtgcgtegtaccttgtctctcatgcgtcaagcagcttactaacagtectctcgcaggegecaagtcgatcgetggeatcgacgacc
aagccgccgagcecaatccgeggtcaaaccgtectcgtcaagtecgectgcaagegetgcacgatggactcgtcegaccectettctccegegtatatcatcecac
gaccaggtggcgaagtgatctgcggegggacgtacggegtgggcegattgggacttgtcegtcaaccctgagacggtccageggatcectcaagcactgectgeg
actcgacccgtccatctcgagcgacggcacgatcgagggtatcgaagtcctccggcacaacgttggettgcgaccegeacgtcgaggeggeccccgegtega
ggcagaacggctcgtcctecctctcgaccggtccaaatcgeccctetegettggcaagggcacgacaagggcggcaaaggagaaggaggtgacactcgtgcea
tgcgtatgggttctcgagegecgggtaccagcagagttggggegeggeggaggatgttgegetgettgtcgaggaggegttccageggtaccacggegetgea
agggagtcgaagctgtag

>Seq3 [organism=Rhodotorula graminis WP1] D-amino acid oxidase gene, complete CDS



tctcgtecctegecctegttgactgacgceagtcacctctcgecagatcgagcacggcetggeggacagecaagegeccgggegecgactacttectegectacctgt
cgcagttctacgagatcgtcctcttcaccacccteccgtcttatgtgegteectctetetetetceegtecegecctetecggtcacaaagacgtegtectgactetege
gcactccctcgeccacagctcgecatceccgcagatcgagcagatcgaccegtacggegcectacatceccgtggaagcetgtttaaggaggcgacgeggtacaaga
acaacgcgcacatcaaggacctgtcgtacctgaaccggcecgatcgagcgceaccgtcatgctcgacgtcgacccggageggacccagcetccageccgacaact
cgatcgtgctcaageggtgggagggceaccegeggegacgcgaccgecaacgagcetegtegecatgateeegttectcgaagcetctegecatcaagggegtea
aggacgtgcgccccgtcatcaagcactacgagggcaagcacatcccgaccgegtacgccgaggecgagcetcaaggcecaagcaggagctcectcgaccagtgg
gaggcgcagaagagcgacacgagcgtcaagggctggatcggctcgctetttggeggectcaccaaggtgegtecectegetetetetcetctctecagecttegtee
cctcgagactgactctcgctctcttgtgtgcagggceactatccgegatgeccecgeccgagacggacgtcgagaaggtgcgcaagacggegceagaagetgtacct
cgacgagcagaagtactggcgcgacaacgccgagacgatcaacgceccagatcgaggaggacaagcagcegcecagcetcaaggagatgtcgagcetegetcateg
gcatgatgggcctcaagcecgecggegecgecgceagcaggegtgagtcacgagtcgaggcgagggacgaggagcgagggagtgtgtatattcgcagaggga
gactcgcaacaagcaaatctgtacgaccgtcgecgacccattgtaccaccecctcecctegtagtegtetgetgcaacctgecctecteteccatctetcggacegt
cgtgagcggccccgagagegcttgegacctegetetggetegtgegettcgagttgtcgagcetgegagggtgeggettggegatgtegtcggggtggaaggtge
tgtggcggacctgcatgcgtcggagggacagggagagaaagagagtcagtgaggttgctcgggacgaggagaacggcetgcttgtgetcttgaagcgggagg
ggggccaaaggatcagatctggcectaatgtgtcgecatgtcgagegcectegtectcgecgatccagtcgagegeaccgegecgecggaacgcacagegegag
ggaagggttggcgacggcegagtgaggtcecgtcgaagagggagggcaggacgagaggcegecacgagaactcggatatccattetgtgtgtgtcategtgtcga
gaggggccctcctgcttcgegttcgagtgagagagagctcacctcgaggttcgagtgcgagtcgageggtcggggegagggctcagecggeggggatgecg
cgcttgtggtgcttgacggcggcgaggctcatgcetcatggtgacgaggacgaagecgaggaacttgaagaaggeggtgegegagtactcgegceteetcgagag
gcgagcggaacgaggcgaactggacggtggggacggggtcagcgcggggcacgcacgagggaggggaggagagggtgcgcacaatgtigcgcaggttg
ggcagagccatggeggtgttggtcgagcgagtcgagtgaccgtcctggacgagacgtcgagegacaacgacgcttggcetccaccgeecgegeccgetgcage
actagccgctcccgcetgagecagcettgeteectetegttcgeactacaatggcetatcgacaagegegtegtegtectcggeaccggeggtgagecccagecctca
cactctcccccteeccccccacttccgaggectgactctteectctcgeccctegectecgeagtggteggectttegtgeggectegtectgtcccgacaaggctace
gcgtccacttcatcgcgegegacttgeccgaggactcgacctcgcaaggcttcgecteeccetgggeggtecgtetectcggectcaacccteccattetteectgt
ttatagacccgagctgaccctctcgagtacgtgcacgcagggegccaactggacgecgttctactcgcgggacgagggecctcgecaggecaagtgggagga
ggccacctttgctcgcetgggtctegcetegteecgtecggectegecatgtggcetcaacgacacgcegecgctacgecgacaccgacgecggectecteggteact
ggtaccgcgacacggtccgcaactaccgegagcetceccgecgagegagcetgeccaaaggegtecgeggecggegecgegtacgacaccctgtecggtcaacge
gccgctgtactgccaggegctcgegagggagetgcagacgcetcggegegaccttcgagegeaggteggtetcgtcgatcgageaggtgttcgagggecagga
cgacattgcgctcgtcgtcaacgccaccgggctcggtgegtectetttcgecgacctgtecttetectetcctcgagcagagtcgcetcacegtgtettcgagtgtttge
aggcgccaagtcgatcgetggcatcgaggactcggegtgecacccagtgcgaggecagacggtgetcgtcaagtccggetgcaagegcetgeaccatggacte
gtcgagtgcgtcccctegegtectetttcggtcettggttccggacgagactgacgetgegetegtacagaccctgaggegeccgectacatcattccgaggectgg
cggcgaggtcatctgcggeggcacctatttggtccgteccactctctetetcgetetetcccgacgctegtgcgagacatgecctgaccttgettccgeccatectea
cgcaggtcgacgactgggacctctcgecctcggectcgaccgegeagegcattctcacccagtgectcgegetcgaccegtecatctcgaccgacggeacgct
cgacggaatccacatcctgcggcacaacgtcgggcetgegecctgegegeaccggeggaccgegegtcgaggtcggcaagetcacgetgecactegtgegete
gaccgagccgggcacggcgctcgegetcggaacggcetcgecctgetectgegggegegtcgagegaageggtgggtgcgecgagegaggeggtcaageg
cgaggtgacgctcgtgcacgegtacgggttctcgagegecggctaccagcagagetggggegtecgegeaggacgtgetegggcetegtcgagggcegagatceg
ggccgcectcgagectggtggacgcagaggggceaagctgtag

>Seqg4 [organism=Rhodosporidium toruloides MTCC 457] D-amino acid oxidase gene, complete CDS
aagacatcccgctcttcctcgeccaaatagecgecctcctgcaaggcecaacagtggggceatcggtacgcagegectgttegtgacttgecctgtgecattecgetga
ctaagtattcgcaggtcacgacgctgccgccatecttcgtgggcetattgcagaggaagctcetgattcetcttcgecteteetgggttgtccgatagtcacgcetegecagt
ctgttgttggtactcctagctttgcectgceatattgaacagtctacaactcgtecttcttgcgecggegggaagegectgageacctcattetgecacgtectgcggaaga
tactccectccecgggeccgeccacatcaccggcaaatctgtecgettctcgtacacggcetggagaggcaggcetgcgaggcgagagagegctggaccgectega
ctttttccatcacgcgaaggaggttgccgccgatcaagtcecgetaggtegtcettcegtccagectegtegcaacagetctgcagtcetgcgcagacaagcettgtcage
attccatcgaggcgggagagcgaaacgacgcgcaccaagttcggaaacttcgacgceatcctcaageccctcgacgetcgagegcatgecgtcaaagtcggace
cgagaccgacatgcttcttgccgcagacggtggcgatatactcgatgtgatccgcgacgeggatgtgegttgegttcgtagggtcgatgaaggaggggtagaag
acgaccatcctgcgtgcggcegggtcaggaagtgttcactcatgaaagaagcaaggcgaacgtacacgatgecgtggttttggcetctcgectggeccgataagett
gaggacctcgtccgggacgttgcgaggatggtegtggatcgetetcgegecggagtgcgagaagatgacgggtgeggeactgagetcgagggectgetagec
aagtcgtcagcgaagtctcggaagtgttgcagcgaagtgcgceacatcgageatggtctgatcactggtgtgcgagaggtcgaccatcatgecgagectgttcage



tccggtacgagttcgecggcecaaatgcagttaggcecattcecgtcatgcacaggctcgataggagagecatcgecggeggaagaggcaaaggcetgegggagea
ttgggtcagcaagctaaccgaagtgaaggactggatccgctcacaggtgtggcaggtgtgegtgagegtgaggtatcgcacgcecaagttgetggaagagtegea
ggatggcgagcgagttcatcaggtgatgggagctgttcgcaagagcecagtcagegggacgaagtcgggatagactgttcgtgcacacccttccaagccaataag
cgacgcaattttgccctccgcaaacgeactcegeacctegtecgetgtccgagegagtgcecatetettcaggataatgctcgaccatccgatgaatgaggtcgaca
ctctcgagegceccactcgaccgcattcgtcggcetcgaggaagtcecteteeecgteggttgegceatcgcagggagcatacgcgacatggaacaagcectectacgee
tcctcgacgcagtttcgggaggtcgacatggectgcgaggecggttgcgagttcagggaggacgtcgageggtetccgggagaggtggegggegacgtagg
gaaggtcgacgtgtccgtcgatgagtgggtggcegtttcaggatcccgegggcttcagecgagcaaggagtegtcgggtaaagtgaaggtcgactggtaagegttt
gcaaggccgcagagcagcgctgcgacgacgggaagcttcggcacgagcatgagtgtgaatgatggtccaaggaggacagcgcagagtcaacaggagggea
catggaggcagagcgtggggcggaggaggcagatggggagtcgegetgggggacgagggggtgtegetcgactaacagctctctatcgetettgetgetgett
gtactactcgaacgacgccatgcactctcagaagcgegtegttgtcctcggatcaggeggtgegtettttcectctectecccacaccecgacagtectcgacgaggt
gtaggacggcgagcaaagctgccgagggcegatctgggctgactgagegcetcgagtgtacagttatcggtetgagcagegeccteatectegetcggaagggct
acagcgtgcatattctcgcgegegacttgccggaggacgtctcgagcecagactttcgettcaccatgggcetgtgegtegtetcactgtagttggaggatgtcageg
agagctgagcaatctcgtcatccccgcagggcegcegaattggacgcctttcatgacgcttacagacggtcctcgacaagcaaaatgggaagaatcgactttgtgeg
tctccttctacctcattettggectcgagcetgacgagtgtatgatacacagcaagaagtgggtegagttggteccgacgggcecatgecatgtggcetcaaggggacg
aggcggttcgcgcagaacgaagacggcettgctcgggeactggtacaaggacatcacgccaaatgtgcgeccacattcactctteecttcgeatgteteegtttact
gacccgccctctttcgecgtgegcagtaccgeccccteccatcttccgaatgtccacctggegctatcggegtaacctacgacaccctcteegtccacgcaccaaa
gtactgccagtaccttgcaagagagctgcagaagctcggegcegacgtttgagagacggaccgttacgtcgettgagcaggcegttcgacggtgeggatttggtggt
caacgctacgggacttggtatgtcccgaactgceccctctctacctgcaattttgctgattgatatgctcgcaggegcecaagtcgattgcgggcatcgacgaccaage
cgccgagccaatccgeggccaaaccgtectcgtcaagtccccatgcaagegatgcacgatggactcgtecgacccecgcttetecegectacatcattcceccgace
aggtggcgaagtcatctgcggegggacgtacggegtgggagactgggacttgtctgtcaacccagagacggtccageggatcctcaagceactgettgegecte
gacccgaccatctcgagcgacggaacgatcgaaggcatcgaggtcctccgecacaacgtcggcttgcgacctgcacgacgaggeggaccecgegtcgagge
agaacggatcgtcctgcctctcgaccggacaaagtcgeccctetcgetcggeaggggceagegceacgageggcegaaggagaaggaggtcacgcttgtgeatge
gtatggcttctcgagtgcgggataccagcagagttggggcegeggeggaggatgtcgegeagetegtcgacgaggegttccageggtaccacggegeggege
gggagtcgaagttgtag

>Seq5 [organism=Rhodosporidium toruloides NP11] D-amino acid oxidase gene, complete CDS
aagacatcccgctcttcctcgeccaaatagecgecctcctgcaaggcecaacagtggggceatcggtacgcagegectgttegtgacttgecctgtgecattcgetga
ctaagtattcgcaggtcacgacgctgccgccatecttcgtgggcetattgcagaggaagctctgattcetcttcgecteteetgggttgtccgatagtcacgcetegecagt
ctgttgttggtactcctagctttgccctgcatattgaacagtctacaactcgtecttcttgcgecggegggaagegcectgagceacctcattetgcacgtectgcggaaga
tactccectcccgggeccgeccacatcaccggcaaatctgtecgettctcgtacacggcetggagaggcaggcetgcgaggcgagagagegctggaccgectega
ctttttccatcacgcgaaggaggttgccgcecgatcaagtcecgcetaggtegtcettccgtccagectegtegcaacagcetctgcagtcetgcgcagacaagcettgtcage
attccatcgaggcgggagagcgaaacgacgcgceaccaagttcggaaacttcgacgceatcctcaageccctcgacgetcgagegcatgecgtcaaagtcggace
cgagaccgacatgcttcttgccgcagacggtggcgatatactcgatgtgatccgcgacgceggatgtgegttgegttcgtagggtcgatgaaggaggggtagaag
acgaccatcctgegtgcggegggtcaggaagtgttcactcatgaaagaagcaaggcgaacgtacacgatgecgtggttttggcetctcgectggeccgataagett
gaggacctcgtccgggacgttgcgaggatggtegtggatcgetetcgegecggagtgcgagaagatgacgggtgeggceactgagcetcgagggectgetagec
aagtcgtcagcgaagtctcggaagtgttgcagcgaagtgcgceacatcgageatggtctgatcactggtgtgcgagaggtcgaccatcatgecgagectgttcage
tccggtacgagttcgecggcecaaatgcagttaggcecattcecgtcatgcacaggctcgataggagagecatcgecggeggaagaggcaaaggcetgegggagea
ttgggtcagcaagctaaccgaagtgaaggactggatccgctcacaggtgtggcaggtgtgegtgagegtgaggtatcgcacgcecaagttgetggaagagtegea
ggatggcgagcgagttcatcaggtgatgggagctgttcgcaagagecagtcagecgggacgaagtcgggatagactgttcgtgcacacccttccaagccaataag
cgacgcaattttgccctccgcaaacgcactcegeacctegteegetgtccgagegagtgcecatetettcaggataatgctcgaccatccgatgaatgaggtcgaca
ctctcgagcgceccactcgaccgcattcgtcggetcgaggaagtectetecegteggttgegeatcgcagggagcatacgcgacatggaacaagectectacgec
tcctcgacgcagtttcgggaggtcgacatggectgcgaggecggttgcgagttcagggaggacgtcgageggtetccgggagaggtggegggegacgtagg
gaaggtcgacgtgtccgtcgatgagtgggtggcegtttcaggatcccgegggcttcagecgagcaaggagtcgtcgggtaaagtgaaggtcgactggtaagegttt
gcaaggccgcagagcagcgctgcgacgacgggaagcttcggcacgagcatgagtgtgaatgatggtccaaggaggacagcegcagagtcaacaggagggcea
catggaggcagagcgtggggcggaggaggcagatggggagtcgegetgggggacgagggggtgtegetcgactaacagctctctatcgetettgetgcetgctt
gtactactcgaacgacgccatgcactctcagaagcgegtegttgtcctcggatcaggeggtgegtettttcectctectecccacaccecgacagtectcgacgaggt
gtaggacggcgagcaaagctgccgagggcegatctgggctgactgagegcetcgagtgtacagttatcggtetgagcagegeccteatectegetcggaagggct



acagcgtgcatattctcgcgegcgacttgccggaggacgtctcgagcecagactttcgettcaccatgggcetgtgegtegtetcactgtagttggaggatgtcageg
agagctgagcaatctcgtcatccccgcagggcegcegaattggacgcctttcatgacgcttacagacggtcctcgacaagcaaaatgggaagaatcgactttgtgeg
tctccttctacctcattcttggectcgagcetgacgagtgtatgatacacagcaagaagtgggtcgagttggtcccgacgggcecatgecatgtggetcaaggggacg
aggcggttcgcgcagaacgaagacggcettgctcgggeactggtacaaggacatcacgccaaatgtgcgeccacattcactctteecttcgeatgtcteegtttact
gacccgccctctttcgecgtgegcagtaccgeccccteccatcttccgaatgtccacctggegetatcggegtaacctacgacaccctcteegtccacgcaccaaa
gtactgccagtaccttgcaagagagctgcagaagctcggcegcegacgtttgagagacggaccgttacgtcgettgagcaggcegttcgacggtgeggatttggtggt
caacgctacgggacttggtatgtcccgaactgceccctctctacctgcaattttgctgattgatatgctcgcaggegcecaagtcgattgcgggcatcgacgaccaage
cgccgagccaatccgeggcecaaaccgtectcgtcaagtccccatgcaagegatgcacgatggactcgtecgacccecgctteteccgectacatcattceeccgace
aggtggcgaagtcatctgcggegggacgtacggegtgggagactgggacttgtctgtcaacccagagacggtccageggatcctcaagceactgettgegecte
gacccgaccatctcgagcgacggaacgatcgaaggcatcgaggtcctccgecacaacgtcggcttgcgacctgcacgacgaggeggaccecgegtcgagge
agaacggatcgtcctgcctctcgaccggacaaagtcgeccctetcgetcggeaggggceagegceacgageggcegaaggagaaggaggtcacgcttgtgeatge
gtatggcttctcgagtgcgggataccagcagagttggggegeggeggaggatgtcgegeagetegtegacgaggegttccageggtaccacggegeggege
gggagtcgaagttgtag

>Seq6 [organism=Sporobolomyces roseus] D-amino acid oxidase gene, complete CDS
ttacatcccttggaaactgttcaaagaagcgactcggtacaagaacaagcaactgatcaaagacttgtcatacctgaaccgacccectcgaacgtaccatcatcctcg
acactgacccttcgcatttccaactccaacccgagaacggaatcacgttgaaaccgtggttgggaacgaaaggggacgacgctacgacgagagagttgatcgec
atgattccctttttggaagcgttggcggtcaaaggcegtcaaggatgtccgacccgtgatcaagttttacgagggtaaacacattcctacggegtactatgaagcaga
gttgagggcaaagagagaattggaagacaagtggacaagggaaaagacggacaatagtttcaaaggttggatttcttccctctttggtggtttgacaaaggtaatac
ttttttctctttctctgatgtctgttttectttttttggaggaggagaagtgctgattccaccctctetctctetetctetetcgaacacgectectgecgttgtagactactatg
cgagattctgctccagagacggacgttgaaaaagttcgcaagtcggcacaaaagctctacctcgacgaacaaaagtactggaaagacaacgaagaggtcatcaa
caagcaaatcgaagaagacaagcaacgtcaaatgaacgagtgagttctttctctttctctctcggaatgaggggcatctcttgacaggattgactctgatttctctcgg
ttgttgtgttataaacaaaaacaggatgaggagttctttgttgggaatgatcggattagttcctcctactcctecttcggecgetcctactgcataaattttegttetcteec
cccctegcetetgtttgtatcataaatgteccttttgeccctecectetectacctactgcaaacctcggaggaaagggattcgattacctctttttgcagattatctgaacttg
aaaaagcccccctctectaccctagcetatcaagtgattgaactctcgaggcgaaggaaagagacagagatagagagcgagagcegaggtgtgtcggaggageg
cttggattgactagtaggaaggtgtcgatttgatcgectcgtctegttggecggagaaaggaggggggtgecgtetgegegegtggggeacggatgaacgaacga
aactgttggacccgcccaagccggaaacaaccaagttttcggatcgecccgaagatectgectgtcgeccgaacgaagaagggaacgagtttttttagtcagetet
atttggatcgtctctgggaggtcgegaacgtggttccgtagaaaagtaggttcagatctggecttgtttetttcttcgccatgagagaggaacaatgagaaacctege
ccttgtacatctccaacctggtceccactcatcctttctccgattectctagagacgcacactccgaggagagggttccttgagagagaggaagagagcegaggegg
ttgaatgaaggacgacaaaagacgagatctcagattgttcgagagagtgtgtgtgtgaatgtccgatatccattctgttgctatattgctcatcctgtactttgggtatac
gctgccgacgctagcgagctagagagagcgagagagagagaatgcetcaccttttggttcatcaacgcaggaggatcgatagatggttgegtttgttctttgtcgeg
atcaaactcatgctcatcgtgacgaggacccagccgaggaacttgaagaaggccgtacgagagtactcgegttcttcgagcggagatcgaaacgatgcaaactg
atcgatccacgggaacccggcgcegtcagtctcgatccaacagttggaagagtaccaccagactcacaatgttgcggaggttgggtagagcecatgtttcagagtga
ggaatccgaggacaaacgatcagcttgactcttgacacttgactcttcactcttgtttcccttcgatcatgccgacgegtgagectcagagagtagtegtactaggeg
caggaggtatgtagcaacggatttccacttcggctactcccgaggttttcctcceccacttgttttageccgccaaccgacctctecttatctcgegetgeactetgetga
tgcactcgagggaactcggacagtcatcggattaacttgcgecctttcactcgtcgaacaaggctacacggttcacgttgtcgcaagagaccttccggaagacacc
gactctaccgegttcgettetcectgggecggegecaacgtatgtccattcaagagtctcgaggaaggtccgagagaagcgagatgggaaaccgtcactttgtca
gttgttacttgcctctectctcecccgagtcgacccgaactctctcattcgactttttgeactttcecacttttctagcaaaaaactttcaaccatgatccecatetggettgg
ccatgactctcaaaggtactcggaggttcgcacacgaagaatcccagttgttgggcecactggtacaaagacgtcgttccgaacgtgagcttttettecttettttettece
cccecgacctegtaacteegtetectetctgagetcgagtetcgetcgaagcaaattacttegtgtgttetgatcteegetttgtgtgagttgattagtaccgacacttgaa
tcgcgaagaatgtccacccaatgcgatcggagtcgaattcgataccatctcggtcaacgcaccgaaatattgtcactacctcgetcacgagttgaggtcaaaggga
gtcacgatcgagaggaggtacgtcaagtctattgaagaggtttttcgagaaacgtttggagcgagaaacgatttcgtcgtcaatgcgactggattaggtactattttce
ctttccecgactctctetctcetetctetetgtetgtctttcctcataccgaactcgttgtattgactgatttgctegtggttataggagcaaaaagtatcgcaggagtagaaga
tcaagaagtgagaccgattcgaggtcaaaccgtcttgatcaaatcggattgcgttcggtgtacgatggattcgagtggttgagttctttgtetttctcectataccecttt
ccccgaaccttgagtgttgcattcaatcgctaaataacgttettgtgtgegggttttettctttcttcagatccaacctcttcegettacatcatccctcgacctggaggtg
aagtcatttgcggtggctcttacggtgtacgtctgttacgttttccctctatctctcccgaggaatcaaagtcccaaactcattttttttctttetctttttgggtetcttetgtte
gtcgacaggtggacgactgggacttgtcggtttctcccgatcatgcgaaacgtatactctctcactgtctacgactagacccttcgatctctcgagatggtaccecteg



aaggcatcgaaatcttgaggcacaacgtcgggcetgagaccttctaggagttctggaccgagagtcgaaaaggaaatcatcgagctgaaccacgaaaagagtce
gattcggatcgggtctcgtctcgacgatgcgaccaaggggaagagtgcgaagacacgtggagtggtggtacacgettacggagtgggaccggegggatacca
gcagagttggggaatcgcacaagacgtcgtcaagttgatacaagaaggagaagcacgagaatccaagttgtag

>Seq7 [organism=Puccinia triticina] D-amino acid oxidase gene, complete CDS
gttggtcgtcgeactcttctcgecgetcgagetgatccggacgeggcetccaatcaacaccggtageeccgeccgeagetgeteeggcettgegeegttcgacccgaa
cggccggggtggegtggegagtecgegeccgatactcggceacgcetactaagetcagtgegetcgacgggtcetccgaactetctacacaggacttccagegacg
ctgtggcgggatgtgccttttagegecctttactggtectcatacgaggcectcccgacggatectcageggtggactcggcettcggegaggctgatagtcgggceta
gcgtccaccagcttgecctccagagcttcttcgecggctecctcageggegcetgtcgecgctactctcactaaccecttcgacgtcgtcaaaacccgcagacagg
cttccecttactcgecttectcatcctcccacactccaaggecccctgggactatcegtattatcettcagatcgetcgctctgaaggceattagaaatggactcatgag
aggcctctcgecccggctggctaaagttatccccggcetgtggaatcatgatcgtacgtectcacttctaactattactctactttttctgatcttcatggtcttttgectcac
tcgacaggcctcgtatgaaggactcgctcaagtactctcaaagtactagcettcacacacgagttttggacataactcgcttctctaatgacctttcgegattacctttce
atcctgctcatgcagtatcacatggacattttcttttgctgtacttgatgtaaccttcatctttttttggttagggtttgtttcgttctctttctcacgcaggattgactttttcatg
aatagactcatcatcatcatcgtaattttccatcgtcgatacgttcaattgctcaaccaactaatcgagcagtccataaacaaaaaagtacatatctcttgtagacttctct
caatttgtttgcccctcctctgtctttccaaagaaaaaagaaaacagtatttacgcaaaaagaataaatgaacgcetggtcaggttactgaccagcttaatttttacttectt
gotttgtctaggatatatagtggtttgataagaaactggctttcgctttcaatagcatcacatggegtatggtacaaattaccacaaccattaaatctggtgectgtctac
cgtagtaccacgtcagaaggaaaaggactgagtaagtttgattatccactggctctgaaggctctgatccggacaccgcagatccgtcgaaatgcggceaaccctce
cagacccgatccgtattcgggacggagctgatgaaatctaggatccggecgtaaaagtgaggctttgggtaaaccccggaaagecgcectcagatcggggattee
ttcggggaattcctgggaatctcgcagcacgagcttattgttgtacttttgtttttgcaataaatatcaaaaatagccacattgaaatccagttgaatccgaccggattct
ggatacgaccagggagagggtgcgggataggtgatatattccagctccgaggcaccggattggaccctcaaaatttattctggetcgaaggagacggegatgga
agcttcactgtgtgatggctaccattcagttctccaccaggaagtgaggtttggcaacagtttcagccgatagceatatcatgeccteatctgtatatcetcttcagceatc
gotggtctttaaccctggtggaccaagcatggatggatgcactccatggtttgatttgaaagacatgtttgtaatataccttgtctccgaggaggtttccecegcetectge
tgtgcaatcaggtgcctttatgtattttgaggaccatcattcctggtctcaagcecattcagttaacatctcatcaagtgcccacccccaaggacatattatcgecccacg
aatctggtccttcaatcctcgagttgctagtgatctctggtcatgtccgecccaccgagecaagagecgecgtgeattgtcaacgtcatcggatceggtgtacteggt
ctcacctgtgcactcgagcetcgccaaacagecgggctcaccatatcgtgtcaatgtggtcaccgecgaaagegegctgactgcatggtctcaagaccegtegacy
aagctcccggtggaaccagattttgcttccccttgggeggtacgtgtttcaaatgagacacatttctttcattcattttcattcatttggcagagaaaaaaaaattatgage
cggaggaagaagtgacttgacctcttttctgattgcgcatgtagggtgctttctggcaccecttcactcctcaaccagagaccgagctgcagaaaagggtagecgg
atgggagacgaagtcgtttaagcatctttgggagattgctgagcaagatccttcggttgtcatggttagcggctcagacggcetcaageccteeccatccacacccte
caagatctgctgaaaaccttcgtttctcgggggctattgtagaaagcetgacttcaagaaatattatgaccatcggttgactgaattaccgtggtatatggacctatgtcc
ggaggtgaattatccgttggtttatatctggacactccaatctttccaattgagtaaactgacttgagagcgcacgtgattgaaaggctcgaaaaatgaacgacgaag
aattagcgaaggcgccagaaggaaaagtagatggaataatctgtaaatcegtttccttgaacccaatccgttacctggattacctcagaaagcaactggtcaaatac
gaagtccaaatcattcaccatcgtcttgaaaccgtctcggaggcttttctgggggatcccaagtttggcatcccggeggcegaaaatagtagtaaatgegtcaggtct
cggcgcgggcagcettgtgtggtgtgtcagacgaattgatggagecgattcgtggtcaaacgatcctcatcaggecccctcaaccgatccaactaatcacacggga
tgacgataaatgtatctacatctgctcgegeccacctaccatacccggcgaaggcgaagaggteatcttgggtggcetcatatgaacctggceaactcctctttatceat
cgacaacggaatcgccgataggatcttgaccgaagcgcetcaagcetcecggeccgatcttagecgtgacggceacgtccaacggcatcgaaatattggatcatattge
ggctttgaggcccagtcgcaaggatggtcctcgggttgaaagggaaaatttcacgatttctaagaaaggagaaactcaggatgaaactgggctcttggtccattgtt
atggaattgggtaaatttcttccctegttgtcctaacctggtaattccttagcaaaccggtggctcaaatttacttcegtattacactttttgcattgatcagaggaggagg
ctttcaggtgcgtgaatgaaggcatttgatttctgcctgagcgtaaagtgaagagcatctcatcggtgatgattttttcttgettcccgtgcacgtgaaaggegagetac
ggggcagcggcagaagttagaagcttgatagagactcagaaaaacatctcttga

>Seq8 [organism=Puccinia graminis] D-amino acid oxidase gene, complete CDS
gtatcttctgtatcactttccattatttgtccattgtggtgtgttttgatttgtattccaggattacagtttctatagttgtgttctctgtctatacaatgaatgtcctcccaggtat
aatcttcaattgagctaaatctattagtttaagttgtacttttaccgttttgagccatgtaatgtcttgttttggctgccagaaagtagcagacaattcagtgcagttgagcta
aaagttttgagcaggatcagaagcacattcttggagaaggcagatctgtgcaactgatgctttcttctttttggaatgagtgcttgatggggtggttaaggtcagacatt
gtattgtcactggggttctagttttcttgggtggcataactacagaggctcaagtgtgaggcettggaaaatgaaagagatgacattgagtggttgggtgagatgggtt
ggtctgattatatcctgttgacccgctcaatgttgcaaggtgagctgactgtggggaggggggcttctagcettatcacaatcecctegttccagagggecgggggaa
ccccagcatgccgggggcaccttgcaaagcgagcctctgaaagaggagettgggagggaagtcggaaatttggtctggaagcettgggcetttttgtggcttttetet
cctctttcacatttaaaacctcattactactaggccatcccaccaaatggttagcggaaaatttccccaagaagctgagcacctcaccttgttgatcacttttttttgtcac



atttttattaaacaataatccatctgatggatgttaagtggggcaccagatcccagctcaaaagcagctaatcacatataatgtggtacaacacatagtattagecttac
agttagcataggtatgtgtcatacctagaaggtatgtagccataaatgtgtacagaaaaagtattgggcaagatcaaggaatccgtttggtgaaactggaatactgtc
atcaaactcccaagaaaatgtccatttttcaaggggggtggggceccaataaccggectgtgtacctaaagtgttacacagaaagatagagaagatctgggggatttt
gtctgtctaaaaggcagagattcattccagtggaaagggagggaaatggttggaggaaactttttccctatcaacagcetcccagcettgcacacaaaaacacagacc
ttcagggcaagtccctcctttggaggggtgeccggtgctttgcaccagcectgatctcaggecctecgattgaggggcttgtggttaggaatcaaaaaacagggattt
gtatacaacagcatttgatccagtttgatgtgaatttcagacctgattcctgttcctggagggttttcctagacaggagcacagtttcacaagtggtctttctctttactgg
gttttgacctgcacaggctcttgaggcagttttgaaacccectattgggttaggtggtgaacaggaatgatcttttcattactttcaaaaaatcatagaaggggaaccaa
gctggcagatgaggagatgagaccacctgccaaatgaaagcttggtcctaaaagttcaatctggcetctgagccaggetcgaggectgtagagceattataaggcta
aggagccagggccttaacaaattaatccattcacttgccagcecatttgcatttgatgtcccaaccaaaaaatttggcttggggagttgtgatatgtaagtgaggaagg
acttggttaagtcaggctcggcetcgagaaacagecgactgegtaactccattggcatttggatgagttgatagtggaatggecagtgcetcatgggttccagtgaaat
cgattgatctctccaaagaaatcttaaatattagcctgaagaaacataagcatcactgctcacttaaaatcatccttaacaagtcattcatatcgaattcctaccecectg
aatctgatcggttgagccgcecagtatctcttgtcatgtccaatgtcaacgtcatcggatceggtgttettggectcacctgtgetctcgagetcgecaaacageeegg
atcaccataccgtgtcactgtggtgaccgccgaaaacgctatggctagatggtctcaagaccecgtccacgaagcttccagtggageccgattttgetteteettggg
cggtatgtcataaatagactttcggttcatcagtttgaatggaaaaaatgaaaagtgatgaacagggtaaagaaagaaccattttctgatctcgggatgttctctaaattt
agggcgctttcttccaccccttcactccacaacccgagaccgagctacagaaaagggtggectcatgggagaggaagtegtttaagectctttgggagatcgetg
agcaagatccttcggtcgtcatggtcagcggtctcagacggctaaaactctctatcttcatcctccatcaacacgtgcetgaggttcttcatctctcggtggcetactagaa
aaccgacttcaaaaagtattacaaccatccgttgtccgaattaccgtggtatatggatctgttcccagaggtgaagaaatcattggatgcgctagattctctctctacge
aagtgaactgacttgaggctaaacattttcactggaaggctcgaaaaatgaacgccgaagaaatagcgaatggacccgaaggaaaagtcgacggectgatctge
aaatcggtgaccctgaacccgatccggtacctagattaccttcgacaacaactagccaaatatgacgtccgcatcattcaccatcgtctcgagaccgtcactgagge
ttttgagggccatcccgagtgeggtctaccggeggcaaagatagtgatcaatgegtgtggtetaggegegggcaagatagggggegtgtcggacggaatgatg
gagccgattcgcggecagaccatgctcatccgeccccctcaaccgetccaactgatcacacgggacgacgagaaatgtatctacatctgttccegtecaccceacg
atcccgggagaaggcegaagaggtegtectgggaggctcttatcaacctggegactcctcattggagatcgatgaccaaatctctcataggatettgtccgaggeac
tcaaaatcaggcccgatctcagcecatgacggcacggttgaaggegtccaaatagtggaacatgtcgeggcetctgagacctcataataagaatggecectegtgtcg
aacgtgaagatttccacattaaatctactagtcaaggagagactcagaattcaactgggatattggtccattgttatggaatcgggttagtcttctatcgtctcatccttece
tcttcaatcaaattgatgaattaaaattgacctctttcctgctcacaatctttgtatcgagcaggggaggaggattccaagtgagtgaatcaaaaaaagaccgtgttect
tcttgtgacctctgtttgaacttgggattagctcttctttgctgacatattcetggttattttgtttgtttgaaaggcaagcetatggggttgcagaagaagtgagaaatctagt
agaacaaggccggtcttga

>Seq9 [organism=Melampsora laricis-populina] D-amino acid oxidase gene, complete CDS
ttcttgatcactcagtcacaaacgctctaaaactaagttttaaggccttttaaaaaaagggccaacgtactccgacgctcatacctcecttttttttctgcacccaacggtte
ttctttagtcctctgecctgtttctacttgecttggtgaagttcaacggcttgttttagcagtcaattatggagtttttcgcgaaagaatccatagctaatgagaaaaaactce
tcacatccaggtacaccaaaaaacaaaacaaaaatggaagatgatcttttttcatcattcggacctgacagtcataagaaatttaagcaaaattgagtgattgcaaaac
tgtgaaccacctctagaggtggttcgcgaacttataattatacttaaaatttaaagcacccgaacaaaacataaaatttaaaaaggggtgtaaaagctcttcttgaacc
accctattggtaagtcctgttcctttgctgtattgectgctacttggtttacaagccagctcattcagttctatgectttgtggecttgtgtccaataactgtggatactggtg
ttcttagacattttcaaatgtgtatctggattaggatccgetggactgtatttaatttgggcatatcattatgacaccctgattatcactgaaaatggaaagggceagtagga
gttggtcttagtacttcaaatagattgctagatcaattggctgctaatagtaggccaagcaacttggtttcatggtgtgaaaggetgttgttacagacaattgcettggget
gggctaattatcttggttaccaccactgcaccccattcctcttgagtaactgagecttcagtgaagataattactgtctttcaatacttttcttcatcatcaatttctacaggg
atgtgctttgatgctgcttctttgttgtgctctgttgaatatttcacctatgcactttgcccatggtgctattaggtaggceacattttgttttggttecttctgatgcaagtgactt
gagctggttgtagttggctgctttatgaatagtccctgggtgatgtttgggcetggtgatgtagttcatttttgacaaaaatacctgttgggtgggtatctgaggatgttaat
cttttcaggatcaagttgtgtgtgatgtctccgetttgataaccatgtgaatggtgtgagatatgtgtagtggctttcatttgtttgaagtgcatttgaaagctctaacaaat
aattcattttctgcgttttgtctcttttctgatagtctgtttactttcatgttgttcagttatgtgtctgggggtgggceatctggetgtagactacccccaaaagtaggcetcetect
ccagtagggctctggggaaggtgggagggcatataaaaagttgaggatttgtgttccaagagcacccactatggttgtgttaacaacatgatttagggtcagtctect
gctaaaatacagacaggtccactctagacctgacttagacctgcggtccatacaactttgtcaaatcttgcaccctgegtgttcaaatctacaaccacctacaacttga
tttatagtaggaactaggtaaagcagatgacccatagtggatttcatgtggttaccaacttaggtaaaacatgcatgttcaaattttgcgttgaggaacgcaaaatttac
gatcaaacactcttaccatagtggattctctaagagctattgagtgtgtgctggaacttgtgatacgcggtatacgaaaagcgegcattgagatttccaaccaatatct
gagcggcccggtactcgggtctgegacttttcggetcacgggagttatccgegetcecaagetcaggggtccggggaacattcggaagtegtegtgcttttggac
atccgtggcatacagggcgacataccattacagcectgtcggcacttgacactacttgacttcacttgactctttctagtcgaatcgctcgaaagcegtgatagtatcaat



gagcttcaatccagagcataagagcgagcacttgaatatcatcggttcaggagtcctcggtetcacttgcgcetctagaaatagcgaaagaaaaaggacgttacact
ataaccatcatcactgcggatgccgattcatccacttggtcaccatcggcetccaccaaaaattgagaaagtcgecgaggactttgcettcaccttgggcagttgagtaa
acctcatcgaaccaaaatctgtactcctgectaactttcgttcaagttttgccttgaactttcaagggcegcatattggcaatcatttgtagcgactagagatcctaagacg
ttcaacgaaaaaagattacaagattgggagaaaacttccttcaaagaattatggaaaatctcagagacggacaaatcaattgtgatggtgaaatatttgattcttggag
ttctcagcccaagggatgtgttcgttgaaacatctcaacactattccagcaaaccgattgtcacgaatattttgatgaagaacttagtgaccatgagttaccttggtaca
ccgatttgtgtccagaggttggctaaagtctttgcgattcaattatgccaggtaaacaaaaagctaatggccactaccctcaatccccaaccacaagtttcgacgact
aacctcatcagagcttgcaagtctgccccgeeccccgacaagcagggatttcattcaagacgatctcactcaatccgatgatgtatctaacttttctgcatactcaattat
ccaagatgggcgttcgaatcgttcaccatcgcttgaactcgcttgcggaagectticgaaggcaataacactcttcaaattccgegegctgacatcgtcatcaatgegt
caggtctaggggctgctaccttacttggtgtagaagacaaatctgtacatcccattcgtggecagctagttctagtcaaaccacctcagcecaatatgtttctcgacaag
agattcttcaaggaagacttacatcatctctcgtccttccgttgacccggagattgacgaggaagtaatactaggagggtgctaccaggcetgataattttgacctttca
gttgaccccgatctgactaatcacattctgtgtgaggctttccagacacggcecagacctaagtagtgatggtaccctacagggaatacatgtattgaaagaggttgta
gcgcttagacctgctagaaaggatggagctcgacttgaggtagagaaagtcgtcatttctggggaaaacaagcatgctgtacattgctatggaattgggtacgtcec
ttgtctatttagtggtcaaggcttccatacactttctatgcatcccttcaagtgaattactgctgagcecatgtcttgatcgettettacagtggtgctgggtttcaggtaaga
gatgtccctctctttcatggeccttttgtcctccgaatttaccatattttttctgettgtgggtgcgaaacaattgecactcatttttccttcagtcaagttatggtatggcaca
ggaagcattgggattgattaaggcacttcgagagggtcgggaaactgtttaa

>Seq10 [organism=Rhodotorula minuta] D-amino acid oxidase gene, complete CDS
ttcacattgcctcctcctgctactccaccgtgceatcgcetatagectgetcgagceacgtgaaggttatttccactctgatcaaagataggcegaagcttgttggetgcettga
tgatgatttcgtgcgagatggtgcactgccagegttccctcttectectettgcactggceactaccecttccacgtectettgttgcetgttgttgeattactacctgtettca
cggagggtctcgctactgtggaactcgatgcactcggatttgttgetgttgetgetgtcgacaacgagtatgggaaggtcgcagaagtgetegttattggagatgcet
gtattgctggtacttcctectctgtttggtgaatctagegtgtagetgcetgttgtcttgattaggatgatagattgcetacttcgegtttagegggtggectgggtgggtgtg
tgtgtacaaggaagtcagctattatgcgtacttcttcaatgcaatgcgagctgaactgtaagtccttactgtggatctectactgcactcttacgcetttctcectetgttatg
tttgagtaccctttgcaaccgtacaaagtaattagagctgttggcagtttcagtgtggaaataggtggtacacgactcactcgcaagtcaggccttgatgcacgcatct
cgagcaaggaaaaggactctctggacttttaggcacgcatttgatcttgtgattgcggceactgtgagcectgtttttcgtatttcattgatgaatgtacgtttcgaagttga
agtgtagatttcacgtaggtatggtatggcgagcggaggatcggaggggtcagcatagatgcggtagtggatcagcaccgttcacgcagcaatgagtccgeatta
aatataagaatccacccacaagcctgagcaccacgctgtattggectctgcagcetttcteggttecttgcetgttgetgttcgecgegectgaagaaggaccaccteca
gcggtactgctcgtggcatttgctccattgactgatccategtctgttcectcaatagatcectetcettgtecttgtagtgtcatectctactatgtgetggtectetecttge
tgaggatgttgcccteccteattctcectggaatgetgctcettccatgcetacctteegtategctcttetecttettcaaacgcagcgacgagctagcetgactactactact
cttctggatcaggtctcttatctaataatgaacgctttcaaagcatgcttttatacaccccggtgactacggtgatggatgtgatatctttctcggtcatcaaagagaaga
gccgcctcagaatgactgttcgaaagagagctaactcggtcatttggagaaatgacacacattcacaaagacaccgactcttttgcctttctggccagcaataaaca
actacaggtatacatctgcattctaacgtgcattgatggagtggacagcagctcaacaatgccaatgcaggccatacgaagtccgectaccgeagetgecaacge
cagctttgaagatcacgagaacgttgtagtcagagctagatagggcaccgtgctcctctgaggccatgcagaccttctgaagactttagcagtcatatatacctgect
catgctgccttaggagcccattgctgecttccgtacacaataageggtttcctcgectcagacctgtactttggaagacgtatgccactattccgetgggtcatccatg
tgggcgccggaaaacccacacgatgcaagcgtgcgagcagaatgctaatcaaagccagattgcetatacattacgagtcaaagecgtatccgetagetgtgegag
cgaccacgcagaaatgtcaatgctttcaagataagctatctttggcttcttagcaggcecgatcgggcegtctctcaaacaagttcaaacggaccggaagcegataacct
gcttttcttcttcataaccacacattctgacaagcatgacgctaccacttctcgaagatgcacctcgagcattggacgcecgtceattatcggegcaggegtcactggect
cagtatcggactggagcttgtaaaaagaggctacaagattgcagtcgtagcgaaggacttgcctgaagatgatcagagtectggctttgcaagtccatgggetgtg
aggagtcttttccttcatctatcgttccttttgacatgectactgacgcactggcetgtgacattgcaggggtgcaactggtgctctttcgcaggtatgceecctccaatctte
cgaaagattagcttcgcggggacggcaaaaaaagatcctcgcaagatgtcataagctgaagaagegcetteecttceeccactttccttagacaacaacaagagag
agcaagaatgggatcgtaaaacataccaagccctctttaacgtagctgaaaaccatcccaacctatgcgaggtgagetaggcetttcgettagagagagagatcacy
tggtgtacaaggacgaagtgtgaaggaaccgcttcaatatagtttatgatagctgactctcttgcttttggcttgactacagctcattcagttccactcgtatgaaageg
acaagttacctgaaccttggttcaaagatctcgtgaaagatgtaagctacctgtttttccgctacttcctacgataaattggggaatgcaaataagaaccattccgcaa
gacagtagttgacgaagctataacctctttaccctcgegttctcaatgtcacctttcacatttctgaccacccatcagtacaaagtcacgaaggagggcacgaaacca
ggcgaaagatgcataagctacaaatccttcatcatgcacgcgceccaattatctacgtcacctagcgcageagcettcgetcagegggcegttccgatccagecggaaa
cgcctgacatcgcetcgaagaagegtacaaccteecttcatacggecgcegtcaatctagtgatcaacgctacgggtctaggtgcetegttegttactgggcaataagg
atccaagcgatatatatcccatcaggggacagactgtccttgtcaaagtaccgcagggatggaagaaaacctgcttcatgatggcgagcegaccatccggacgag
aagacgacgaaagatacggaaatcccagaaccgacttatattattccgagacctggtccagagggacatgtagtactgtgagtgacgagcttcattcttaatattgtg



cactcgaggaagtctggtcttatgctggtctcatcgtagaggaggttcattccaagtcaacaattgggaatatgcaccagactacgcattagcggaacgcattctgaa
gcgtaactacgagttgtgccctgaactggcaggtccaaatggaaaatcgtggaaagacagtaaggcettgattcctatgtgacagaattggtgttacgtactgatage
actttactatttctacagttgaaatcgtagcccacaatgtcggattcagacctagccgacaaggaggatgcaggcttgatctcgagcectattgagctaggtaacgeta
aacaagaaggaatgcaactcgctcccaaatcgacaattaccgaacctaggactggagctatattgcatgectatggaataggtgagecacactcatctgcatcaca
gtgtggtaaaatgctccacttaaatactgatgttgegcettectcttttgtgtatctctgatacaaacgatgaaataggceccggecggattccaagcettceccteggatacy
ctctagaagctggagatatggtcgactcatacttcaagaagggcgacgcgaagaagcgaagttcgaagcetgtaa

>Seql1 [organism=Sporobolomyces linderae] D-amino acid oxidase gene, complete CDS
gaaacgcgccgatcgacgecgaggecgggegaccgegtggtgecgtcgegagttgegaagetccacggctegtttgectagegtgtccagcetctggeaagtet
ggacctgctgctgeggacctgcetgegeacgecctggetcgegceactegetctacgacgacgaccggacgegggteggttcacgtecagettggtcgggcetgegg
acggagggtcttgagggcgtcgggageggacgtcggacgcegatgecgggeggaccgggegcetggcettacaagecgegecgecaaagecgegeatceaget
gcccagcatccaggcegatctttgggetgtcacgcaatggtccgtgaacattgcacgaggectggcetgaccgegeagactegetggageagetgagteegeege
atacggcaccgcgacccccgtcgeccgegecgtcgaacgegtegtcecagegttcgegggcatceecgegeatcggecgatctgeggaccttctegetcagecg
gcatcaatcgtacgacgagtcggecgeggegtegeggeaggtgcecttttcccgegggectegtcggegeggegteeccgeggeccgeagegeegecgeggt
cgagctcactgcggagcetcgagcagtcgegaggagecggacgegtggaggegaccgeggacgeccgagetgttccgageggeggtgegtetagetcatetet
gctcaactgacgccgcagcetggacgacggcgagagcetcggatgggeattcgtcgatggaccacagetcggegeacggeaccgcegtcgecatttggecagacy
gcgccgatcgcatcgacatcgacgceatcgegegacgtcgtacgectegteegtccgatcggecgacacgtacttctcgeggeacagcecaggegtccacggegg
cgtcgtcgatgcattcggtgcagagcggcaaagcegcacgacgacttgeccttgegeccaccgttcggecctccagegceatccgtcgagecatcaggecgaccte
gaccgggcgcegcttcgatctcagatcagecgggecgecgacgatggagtaccggagteggteggteccgeaggegecggggtattggecgeagecgecgte
gttgccgecgagcecatccggegeaggcegatgatggegecgecgcetgatcgegeegecgecgetcgggegacgagegaccgtgecatcgecegtegceattegcet
cggcgggcecegtggacgcatcaggegecgecatcggectacacgcatccgcaggecgeggcecttcetactcgecgecattgecgacgtegecctactegecege
ggcctegeccatgtcgecgteegattcgaccacgtcggegggegacagegacctgeegegetacgegtgtacgeagtgtccgaagegattetegtgegetegte
gttcttcttcgcaacgcetgacctegceagtegeccectettegetgegceattcaccagtacagcecactcgggegageggtgegteggegatgeatcgggegatctgac
catctaggcccttcgtctgcgaagagtgcggtegeggettcagegtgcaggtgegtttgegetgeagtgecttgatctgaccggcetctcagagceaatetgegtegg
cacggccgcgtccatcagceccaagtcgggegtgecgecttcgecegetgegtecaccgtcacgatcgtcgaggaggacgactacgacgaggatgaggacge
gatgcaggtgggatgaggcggcgacgcggcegctgtcaatggegetgtcggagcegaagttcacgttcgategtecattcgacgatacccacgcecaatctgtgtac
aacacatgctcctccgttaccctgtgcactatcatacaagtctttcacacttgtccacgcggcccaagcettgtctgcgeggeaacccgagegegegagegegegag
cgacgtttccgagtcaccccctctcegeccgcetctcccagcagceatggcetectgetgectetecacgtgtgetcgtcatcggagecggegegtegeccgegeteg
cgcgegcetcgactgacttggcaggegtegtgggectaacgacggecgtggagatccagegegcetetgectgagggtgegeagtegetgegetgeccgagetg
aggcctcagccgcecgtgaccatcttcgecggegcagacagecgaggatctcaagtcgacgegctacaccagcetegtgggecggegegceatcacgtcacgetgg
agggccccggtctgcagcgegactgcgaggtggacacgttcaaggegetctgggegetcgegeacgacgatccgagegtgecgttgetegtgtgeccacaga
ccgaggtgctgtctgaccgecgegececgcettgetegetccagegatcggetgagegagetgtacgectcggeatgagecagetgacgecgatcaggtettcgag
gatgcgtccaaggcecgacttcatgcgcaagaatctcagetcgttcatgeeccgacgtcaagecgcetecgaaccttcagegetgeccgaaggetgcacageggggct
gtcgttcacgaccatcgegcetcgacacgccaaactatctgecatggetegegeagegattccgegeggecggegggaccegtegteegtegegageteggeaag
ctgagtgacgcgccgcetcgacgagttcgacgecgtegtcaactgetcgggectaggegegcetcacgcetegtcggegacgacageatgtaccegatcegeggec
agaccgtgctcgtccgegegecgtggatecgttceggeatcacgegatccggcagegacaactggagtgegttgeegtttegttgtcgagcetgatcgegeagcat
acatcattccgcgcaagcagggcegacgtgattgttggcgggacacgcggcatcgacgactggteecgteggegegectggecagactgacgetgcaggeacga
gcagcctcgacccgaaacggegtcggagatcctcgegegeggcectcaagetgtgeectgegcetgetgeccgaggcgaagegggegtcaatgegegtegagg
acatcgacgtcgtggagcacggctggtcegttcegettcgtcggecgegetgacctcgecageggcettccgaccggegegcaaaggeggegteegeatcgagcet
cgaccacgtcgcggcegceccgacggtcggtcactgecgetcgtgcacaactacggcecacgetggegecggcttccagatgtcgatcggetcggegactcgegcet
gtggatctgctGCGGTCTGCGCTCGCGTCCTGA

>Seq12 [organism=Ustilago maydis] D-amino acid oxidase gene, complete CDS
ttttacatattaaaattataactaactagatgagggtgagcaactgcgtgtggcetcgataggaagatgcaagcetccacacaccatccagaaacctgaccggttegtta
tgaccataactacacgaatgccaatgagagcaatttgaacaagcgagcatgacgaccaagttctctctgaaccttgtgatttgttggctgttgtgacggaagcgagg
ataaccctattttcttggttacgatccgtgactgcatgcacagcgtcgcaatcgagegtetgtgcetetegetttgggattcacgattttcgagaacgcactgtgaactca
ccactacacaattctgggtcacgatactcgtgactaaacatgectggtttcatcattcgtgattcgtaatttgagggtcctgacacgcgagaaaagagggcttcaacc
atcggattccactaacagcttcgttcagatcatcaagggtttcctccgatcgcaaaagccaatctcccgatcgatttgagtttgctcagactgectgttectctetgcetec



gtaactctgcagattgcatgctaaactatcatctggcattgcctgaacggatcatgatctggcaactcgatagcetcgetctcaaacgagcgegcaaatgetgacege
ctgtcagctcagcgacgttcgagacacctttagccacgceatcgcttttggaattcgtetctgtccatcaaattaccttgacacctttgecgceacattctccgagatttcca
gtggtatcagccgagcatcttcgtctggcetgacaaaagtatgctactgagaaacgagaaccactctcggactcgetgcggggeageaccactcgatgetgtgteg
aacggaacattccggcgctccaaaactccatcgcatcgceccacgttgaccacgatgcatcctttttgaggcggaatgtcaacccactggeccggcetgcatttcgact
tgcagcccaccaacgtccttttgaaagagtaacgtgcaggagecgtagtccgagtgagaaccagcacggatgcttgtagttgccgatgtgtcagtagatgaatcge
aaacggcagtcggaggatagtgaatcagccgcaatcgatcatgctggecatgatgtgaatcggcaaagtatctcgtaggcagatctatcgectccgcaaagectg
ctaaaactgtatcgcagacacccttgcatttttcgatgaaggtcgcaatcgcttctcgatgetgtgacagtgttggeggtagegtetgtgaaggeggtcgatactgcte
ctcaactgtcgacgatcccccttcagctcgagagaggccagcgaggtagaacgactctttgagatcgcecttcagecttgetctttggatcaagacgctcttgeatcat
cgatgtgtagcccgtattgttattccggtcetggtggctctggegctcagettccgactcatttaggaagaactcggceactttgactgaagagcagatcgatttegtect
gottgataccatggtgggtgaggtagaagaagccggtcttgacgacggcatccaagatccgtgcaccgaggggtgcetccagegtegtegetatggagtgaaatg
ataggaatcggagttgcttcggccattctgatagcaaatgggttaaacttcagcggtccgetcggectcgatctttggagaaaagtagaagagacagtcacgagta
acacagtgacagcgatcaagcaagaaacgttgagcaaacagaggtaaggtcccttggaactgcgctttgttttagtttttctgcctcaacaagcaactgtgegecca
ctgaatttcccggtggaaaagcecggcctgatacggcagttaccaagccaatgagatcaattcagaaaccacatatctccttggagccaacgtcgcetcecgaccate
gccacgcctactactcgegtacctcgecacgctactacctctgatcagcattgecatctagegcgatgacaaatcaacttcacgtagtggtectcggegetggagtg
cttggactgaccgatgcctttgagctgcgcgaacgeggctacagagtgaccatcctcgcacgcgatctacctttcgactctttctcccagaccttcgecagteettgg
gctggagccaactggtgttccttcgcetactctcgacgacaagccagcacagegtcgagacgaaatcacgtttaagaaatggcetcaagcttcacacgcegtttaccag
aggaagtaatggcaataatggagtttaccgatatcggcctcaccaagcgagataccaaggatgtatggttcagcaacctgactcctgaattcagegtectgecaga
cgccgatgaaatgggagcegcatgcaatcaagtacaaatcttttactattagcgtaccgctgtacacgegctggttggtgtcggagttgacttcgaccaageccattct
ccttgatgctacgcgagcecggtcecgecagtagaaatccgacgatgcetccacgctaaccagcttatccgetgtacgatcactcgtaccaggetgegatttggtagtca
atgcgacaggcgtaggagcggcagacttggccgacgtacgcgatcccaacgtctacccaattcgtggacaaaccgttcttatcaatgtaccatccttcgecteecc
caatcgcgctgctcgetgegttatgaagetctccaagcccaacgectactacgtcattccacgagcaaggtctgggceaagtcatcctcggtggaagcetttgaacttce
ggcaatcatccaccacccctgatcgcaacttggcggaaaggatcatggaagagtgcgcaaagcetggtgectgaaattgtacccgagggaaagacatggaaaga
tatcgacgttgtttctcacaatgtcggcttgagacctgctagggagaatggggctagggttgagttggagaggttgggaggaaatgggttgacggtggttcattegt
atggaatcggtccggcaggctatcaggctagttttggtatcgcaaaggaggtggcetgatctggtggataagcatgetggtcgecagtcgaggetgtag

>Seq13 [organism=Sporisorium reilianum] D-amino acid oxidase gene, complete CDS
cgtcgcaatcgagcatccgteegeattttcgcaacgctcaagatcecggteaccttttttectetettggaggtcggagtgtagaagagcagtatccaacaacagcec
gcagccatcgagagcacgtttgacagcttctgcatcgatttttcgggegcttccteggtegetgtecgacgteggetgtcatgagecggcettgtcgagcageggge
atcggctgcgtacagacggctgtcattgcgtccattctegettcaacgagtgeattgtgatggatgcgaatgatctgactgttgaggcgaggegegcetcgtcatcate
aggaacgaccttgcactcgaccaccacgcagcaagctgaacagacgaagctctgtggttggctcgagactgacgaagaccaaggagttccgtcgacgagctac
tgttttcgtgatattgttgtgcacgcgcecatacagecttgcgacageggatgtectgttgtctaaaaaaagcacactcgtagcctcgaaacaaacaaagaccctgaat
gctcgcaaagcgtettgtcgecgatgceatcgacgggcetgtgteccgategtetagtegettcggegtegaacttgtctetttaggcaacaccegettgeggeagege
tggcgggatctctttcgtggatgcattgttcatgaggttcggcatcattcgatactacaagtagettgegttcagacgggcacgceagatgctgeccaccegtcaactc
ggcgacgtcggcegacgcecctttgcaacgcatctcttgtgaaactcctetcggtcecatcaagttgecttgatacttttgccgcaccgceatccgagatctccaacggaac
cagacgagcgtcttcgtccggcetggcagaagtacgcgaccgagaagcgagagecgctetcactetecgcetacgaggcagceaccacacgatgttgegtcgageg
gaacagtccagcgctccaaaactccatcgceatcgecgacgttgaccacaatgceatcecctttgecggtggaatgtcgacccactggeccggcttcatctcgacttge
agcccgccgacgtcecttttggaagagcagcgtacacgagecgtagtccgaatgagaacctgcacggatgcttgtcgtcgecagegtegtegetcgatacgggagtt
ggaggatagtggatgaggcgcaatcgatcatgcetgtccatggtgcgagtcggcaaagtaccgecgagggcagatcgatcgcettccgcaaagecggecaggatcg
tatcgcagacgcctttgcacttttcgatgaatgtcgcgagcacctctttgtgctgcgacagtgtgggeggcaacgactgtgacggaggtcgatagegctcttetgeg
ggagacgagcctccttccaccctggeccaggeccacgagatagaatgactecttgaggtcgecttcegecttgetceeegtatccagecgcetcegacttcatcgecg
tatagcccgtgttgttggcgeggtcttggeattgtagecgcetegtgttcegettcgtggaggaagaactgegegcetctgatcgaacagcaggttgatctcatectgge
ggatgccgtggtcggcgaggtagaagaageccgtcttgacgacggegtccaagatccgtgggeccaacgetgactegtegetgeecgecggtgecggagggag
atgattggaatcggtgtcgagtccgacatctttgttgtgcgatgtgtcgaggaggacgagaaagcgggacagaagcagcgacgaacagacgagaggacccttg
acggagctttatttttttgcttggctcgataagagagagagacggcccgctgattttcccggetgaaaagacggcgagaaacgattgtgcggacccaatcagaaga
agaaaagcgggactcgtacagctccgcaccaccttaccatcatccatttgtcgaccccattcctcgecgagctcgatacatcatacaacactgcaagaatgaccgg
acagtctcacgtcgtggtgcttggagccggaggtaagcaacgcttcagtageccagttgatgatgatcagegcaactcactcgatttccgcttectegtgttgttcgac
agtgctcgggctgaccgacgcctttgagctgcgagagegaggctacaaggtcaccatcctcgeccgegatctgecgeaggactccttctctcaaacgttcgecag
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tccttgggeggtgagtagcaaccacgacctcccaccagtcactcattgaagatcaccactgacacacctcaccttttcaccgcacgacacagggagecaactggt
gctegttcgcaacgctcaccgacacaccageccagegtcgegacgagatcaccticaaaaagtggcetccagetccacacccgattgecaccgcaagtcatggec
atggtcgagttcaccgacatcagccccgtcaagcgcgaagecaaggacgtatggttcagecgactcactcecaacttcgeegtcatcccegaaggegacggtac
gggcgcacacgcgatcaggtacgactcgttcaccatcagegtgeegcetgtacacgcagtggctggtctcggagetcacatccecgaageccgtgcetgttggacg

cggcgegageaggaccgecggtcgagatccgacgetgcetegacgcetggegtegetggeggetgtgcggtegetggtgeceggggtgcgacgtggtegteaatg
cgacgggggtcggtgcgggegatctggecgacgtgegegatcecgacgtgtatccgatcegeggacagacggtgcetegtgtecgtaccggegttcaagagec

ccaacaacggcgctcggtgcgteatgaagceteggcagececgcecaagtacgtcatcccacgagegeggteeggecaggteatecteggeggttegtttgatgtt

cgacagtccagcaccacgcccgataaagegetggeggacaagatcctgcaggactgegecaagetegtgecggagategtaccggagggcaagacgtggeg
cgagatcgatgtcatctcgcacaatgttggattgaggccaggcagggacaatggagcecagggtggagctggagceacatccaacccaaggacggegetgecag
gttgacggtggtccattcgtacggeatcggtccggegggatatcaggecagctttggeatcgegaaggaggtggetgacttggttgacggacacctegctegtca
agctcgattgtaa

(c) Protein sequences of Daol
Feature for Sequence "Seql”
gene 2001. .3467
/gene="DA01"
/note="D-amino acid oxidase gene-
CDS join(2001..2040,2149..2261,2326..2396,2456. .2573,
2647..2848,2905. .3467)
/gene="DA0O1"
/EC_number="1.4.3.3"
/codon_start=1
/product="D-amino acid oxidase (Daol)"
/translation="MHSQKRVVVLGSGVIGLSSALILARKGYSVHIVARDLPEDVSSQ
TFASPWAGANWTPFMSLTDGPRQAKWEELTFKKWVELVPTGQVMWLKGTRRFAQNEDG
LLGHWYKDITPNYRPLPSSECPPNSIGVTYDTLSVHAPKYCQYLARGLQKLGATFERR
TVTSVEQAFEGVDLVVNATGLGAKSIAGIDDQAAEP IRGQTVLVKSACKRCTMDSSDP
SSPAY 1 1PRPGGEVICGGTYGVGDWDLSVNPETVQRILKHCLRLDPSISSDGTIEGIE
VLRHNVGLRPARRGGPRVEAERLVLPLDRSKSPLSLGKGTTRAAKEKEVTLVHAYGFS
SAGYQQSWGAAEDVALLVEEAFQRYHGAARESKL ®

Feature for Sequence "Seq2”

gene 2001. .3467
/gene="DA0O1"
/note="D-amino acid oxidase gene*

CDS Join(2001..2040,2149. .2261,2326..2396,2456. .2573,
2647..2848,2905. .3467)
/gene="DA0O1"
/EC_number="1.4.3.3"
/codon_start=1
/product="D-amino acid oxidase (Daol)"
/translation="MHSQKRVVVLGSGV IGLSSAL ILARKGYSVHIVARDLPEDVSSQ
TFASPWAGANWTPFMSLTDGPRQAKWEELTFKKWVELVPTGQVMWLKGTRRFAQNEDG
LLGHWYKDITPNYRPLPSSECPPNSIGVTYDTLSVHAPKYCQYLARGLQKLGATFERR
TVTSVEQAFEGVDLVVNATGLGAKSIAG IDDQAAEP IRGQTVLVKSACKRCTMDSSDP
SSPAY 1 I1PRPGGEVICGGTYGVGDWDLSVNPETVQRILKHCLRLDPSISSDGTIEGIE
VLRHNVGLRPARRGGPRVEAERLVLPLDRSKSPLSLGKGTTRAAKEKEVTLVHAYGFS
SAGYQQSWGAAEDVALLVEEAFQRYHGAARESKL *

Feature for Sequence "Seq3"

gene 2001. .3550
/gene="DA0O1"
/note="D-amino acid oxidase gene*
CDS Join(2001..2040,2120..2232,2312..2714,2791. 2895,
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Feature for Sequence
gene

CDS

Feature for Sequence
gene

CDS

Feature for Sequence
gene

CDS

2960..3027,3110. .3550)

/gene="DA01"

/EC_number="1.4_.3.3"

/codon_start=1

/product="D-amino acid oxidase (Daol)"
/translation="MAIDKRVVVLGTGVVGLSCGLVLSRQGYRVHFIARDLPEDSTSQ
GFASPWAGANWTPFYSRDEGPRQAKWEEATFARWVSLVPSGLAMWLNDTRRYADTDAG
LLGHWYRDTVRNYRELPPSELPKGVAAGAAYDTLSVNAPLYCQALARELQTLGATFER
RSVSSIEQVFEGQDD IALVVNATGLGAKSIAG IEDSACHPVRGQTVLVKSGCKRCTMD
SSNPEAPAY 1 IPRPGGEVI1CGGTYLVDDWDLSPSASTAQRILTQCLALDPSISTDGTL
DGIHILRHNVGLRPARTGGPRVEVGKLTLPLVRSTEPGTALALGTARPAPAGASSEAV
GAPSEAVKREVTLVHAYGFSSAGYQQSWGVAQDVLGLVEGE I GPPRAWWTQRGKL "

"Seqg4”

2001..3461

/gene="DA0O1"

/note="D-amino acid oxidase gene*

Jjoin(2001..2040,2150. .2262,2327..2397,2454 . .2571,
2641..2842,2899..3461)

/gene="DA0O1"

/EC_number="1.4_.3.3"

/codon_start=1

/product="D-amino acid oxidase (Daol)*
/translation="MHSQKRVVVLGSGV IGLSSALILARKGYSVHILARDLPEDVSSQ
TFASPWAGANWTPFMTLTDGPRQAKWEESTFKKWVELVPTGHAMWLKGTRRFAQNEDG
LLGHWYKDITPNYRPLPSSECPPGAIGVTYDTLSVHAPKYCQYLARELQKLGATFERR
TVTSLEQAFDGADLVVNATGLGAKS IAG IDDQAAEP IRGQTVLVKSPCKRCTMDSSDP
ASPAY I IPRPGGEV ICGGTYGVGDWDLSVNPETVQRILKHCLRLDPTISSDGTIEGIE
VLRHNVGLRPARRGGPRVEAERIVLPLDRTKSPLSLGRGSARAAKEKEVTLVHAYGFS
SAGYQQSWGAAEDVAQLVDEAFQRYHGAARESKL *

"Seq5*

2001..3461

/gene="DA0O1"

/note="D-amino acid oxidase gene-”

Join(2001..2040,2150. .2262,2327..2397,2454 . .2571,
2641..2842,2899..3461)

/gene="DA0O1"

/EC_number="1.4.3.3"

/codon_start=1

/product="D-amino acid oxidase (Daol)*
/translation="MHSQKRVVVLGSGV IGLSSALILARKGYSVHILARDLPEDVSSQ
TFASPWAGANWTPFMTLTDGPRQAKWEESTFKKWVELVPTGHAMWLKGTRRFAQNEDG
LLGHWYKDITPNYRPLPSSECPPGAIGVTYDTLSVHAPKYCQYLARELQKLGATFERR
TVTSLEQAFDGADLVVNATGLGAKSIAG IDDQAAEP IRGQTVLVKSPCKRCTMDSSDP
ASPAY I IPRPGGEV ICGGTYGVGDWDLSVNPETVQRILKHCLRLDPTISSDGTIEGIE
VLRHNVGLRPARRGGPRVEAERIVLPLDRTKSPLSLGRGSARAAKEKEVTLVHAYGFS
SAGYQQSWGAAEDVAQLVDEAFQRYHGAARESKL *

"Seq6*

2001..3749

/gene="DA0O1"

/note="D-amino acid oxidase gene*
Join(2001..2046,2174..2357,2440..2557,2682. 2898,
2996..3100,3205..3272,3372..3749)

/gene="DA01"

/EC_number="1.4.3.3"
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Feature for Sequence
gene

CDS

Feature for Sequence
gene

CDS

Feature for Sequence
gene

CDS

/codon_start=1

/product="D-amino acid oxidase (Daol)*
/translation="MPTREPQRVVVLGAGVIGLTCALSLVEQGYTVHVVARDLPEDTD
STAFASPWAGANVCPFKSLEEGPREARWETVTFKKLSTMIPSGLAMTLKGTRRFAHEE
SQLLGHWYKDVVPNYRHLNREECPPNAIGVEFDT I SVNAPKYCHYLAHELRSKGVTIE
RRYVKS IEEVFRETFGARNDFVVNATGLGAKS IAGVEDQEVRP IRGQTVL IKSDCVRC
TMDSSDPTSSAY 1 IPRPGGEV I CGGSYGVDDWDLSVSPDHAKR ILSHCLRLDPS1SRD
GTLEGIEILRHNVGLRPSRSSGPRVEKE I IELNHEKSP IR I1GSRLDDATKGKSAKTRG
VVVHAYGVGPAGYQQSWG I AQDVVKL I QEGEARESKL *

"Seq7*

2001..3629

/gene="DA0O1"

/note="D-amino acid oxidase gene-”

Jjoin(2001..2210,2328. .2453,2539..2610,2693. .3363,
3457..3472,3567..3629)

/gene="DA0O1"

/EC_number="1.4.3.3"

/codon_start=1

/product="D-amino acid oxidase (Daol)*
/translation="MSAPPSQEPPCIVNVIGSGVLGLTCALELAKQPGSPYRVNVVTA
ESALTAWSQDPSTKLPVEPDFASPWAGAFWHPFTPQPETELQKRVAGWETKSFKHLWE
1AEQDPSVVMKADFKKYYDHRLTELPWYMDLCPEARKMNDEELAKAPEGKVDG I ICKS
VSLNPIRYLDYLRKQLVKYEVQI IHHRLETVSEAFLGDPKFGIPAAKIVVNASGLGAG
SLCGVSDELMEPIRGQTILIRPPQPIQLITRDDDKCIYICSRPPTIPGEGEEVILGGS
YEPGNSSLSIDNGIADRILTEALKLRPDLSRDGTSNGIE ILDHIAALRPSRKDGPRVE
RENFT I SKKGETQDETGLLVHCYGIGGGGFQASYGAAAEVRSLIETQKNIS™

"Seq8*

2001..3602

/gene="DA0O1"

/note="D-amino acid oxidase gene*
Join(2001..2183,2295..2420,2506. .2577,2656. 3332,

3424 . .3439,3546. .3602)

/gene="DA0O1"

/EC_number="1.4.3.3"

/codon_start=1

/product="D-amino acid oxidase (Daol)"
/translation="MSNVNVIGSGVLGLTCALELAKQPGSPYRVTVVTAENAMARWSQ
DPSTKLPVEPDFASPWAGAFFHPFTPQPETELQKRVASWERKSFKPLWE I AEQDPSVV
MKTDFKKYYNHPLSELPWYMDLFPEARKMNAEE IANGPEGKVDGL ICKSVTLNPIRYL
DYLRQQLAKYDVRI IHHRLETVTEAFEGHPECGLPAAKIVINACGLGAGKIGGVSDGM
MEPIRGQTMLIRPPQPLQL ITRDDEKCI1Y ICSRPPT IPGEGEEVVLGGSYQPGDSSLE
IDDQISHRILSEALKIRPDLSHDGTVEGVQIVEHVAALRPHNKNGPRVEREDFHIKST
SQGETQNSTGILVHCYGIGGGGFQASYGVAEEVRNLVEQGRS *

"Seq9-

2001..3585

/gene="DA0O1"

/note="D-amino acid oxidase gene*
jJjoin(2001..2207,2283. .2597,2770..3296,3397..3412,
3514..3585)

/gene="DA0O1"

/EC_number="1.4_.3.3"

/codon_start=1

/product="D-amino acid oxidase (Daol)*
/translation="MSFNPEHKSEHLNI IGSGVLGLTCALEIAKEKGRYTITIITADA
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Feature for Sequence
gene

CDS

Feature for Sequence
gene

CDS

Feature for Sequence
gene

CDS

DSSTWSPSAPPKIEKVAEDFASPWAGAYWQSFVATRDPKTFNEKRLQDWEKTSFKELW
KISETDKS IVMVKYLILGVLSPRDVFVETSQHYSSKP IVTNILMKNLVTMSYLGTPIC
VORLAKVFAIQLCOMGVRIVHHRLNSLAEAFEGNNTLQIPRADIVINASGLGAATLLG
VEDKSVHP IRGQLVLVKPPQPICFSTRDSSRKTY 1 ISRPSVDPEIDEEVILGGCYQAD
NFDLSVDPDLTNHILCEAFQTRPDLSSDGTLQG IHVLKEVVALRPARKDGARLEVEKV
VISGENKHAVHCYG I GGAGFQSSYGMAQEALGL IKALREGRETV ™

"Seql0*

2001. .3866

/gene="DA0O1"

/note="D-amino acid oxidase gene*
Join(2001..2177,2249..2273,2383..2468,2586. .2654,
2801..3222,3293..3420,3487..3657,3760..3866)

/gene="DA01"

/EC_number="1.4.3.3"

/codon_start=1

/product="D-amino acid oxidase (Daol)"
/translation="MTLPLLEDAPRALDAVI1GAGVTGLSIGLELVKRGYKIAVVAKD
LPEDDQSPGFASPWAGCNWCSFADNNKREQEWDRKTYQALFNVAENHPNLCEL IQFHS
YESDKLPEPWFKDLVKDYKVTKEGTKPGERC I SYKSFIMHAPNYLRHLAQQLRSAGVP
I1QRKRLTSLEEAYNLPSYGRVNLV INATGLGARSLLGNKDPSDIYPIRGQTVLVKVPQ
GWKKTCFMMASDHPDEKTTKDTEIPEPTY I I PRPGPEGHVVLGGSFQVNNWEYAPDYA
LAERILKRNYELCPELAGPNGKSWKD I EIVAHNVGFRPSRQGGCRLDLEP IELGNAKQ
EGMQLAPKSTITEPRTGAILHAYGIGPAGFQASLGYALEAGDMVDSYFKKGDAKKRSS
KL*"

"Seqll*”

2001..3328

/gene="DA0O1"

/note="D-amino acid oxidase gene*
Join(2001..2043,2085..2135,2173..2372,2463. .2847,
2884..2947,2983..3114,3151..3328)

/gene="DA0O1"

/EC_number="1.4.3.3"

/codon_start=1

/product="D-amino acid oxidase (Daol)"
/translation="MAPAASPRVLVIGAGVVGLTTAVEIQRALPEAAVTIFAAQTAED
LKSTRYTSSWAGAHHVTLEGPGLQRDCEVDTFKALWALAHDDPSVPLLVCPQTEVFED
ASKADFMRKNLSSFMPDVKPLEPSALPEGCTAGLSFTTIALDTPNYLPWLAQRFRAAG
GTVVRRELGKLSDAPLDEFDAVVNCSGLGALTLVGDDSMYP IRGQTVLVRAPWIRSGI
TRSGSDNWTY I IPRKQGDV IVGGTRG I DDWHEQPRPETASE I LARGLKLCPALLPEAK
RASMRVED I DVVEHGCGFRPARKGGVR I ELDHVAAPDGRSLPLVHNYGHAGAGFQMS
GSATRAVDLLRSALAS*

"Seql2*

2001..3098

/gene="DA0O1"

/note="D-amino acid oxidase gene*

2001..3098

/gene="DA0O1"

/EC_number="1.4_.3.3"

/codon_start=1

/product="D-amino acid oxidase (Daol)*
/translation="MTNQLHVVVLGAGVLGLTDAFELRERGYRVTILARDLPFDSFSQ
TFASPWAGANWCSFATLDDKPAQRRDE I TFKKWLKLHTRLPEEVMAIMEFTDIGLTKR
DTKDVWFSNLTPEFSVLPDADEMGAHAIKYKSFTISVPLYTRWLVSELTSTKPILLDA
TRAGPPVEIRRCSTLTSLSAVRSLVPGCDLVVNATGVGAADLADVRDPNVYPIRGQTV
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Feature for
gene

CDS

Sequence S2.

LOCUS
DEFINITION
ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE
AUTHORS
TITLE

JOURNAL
REFERENCE
AUTHORS
TITLE
JOURNAL

COMMENT

FEATURES
source

gene

LINVPSFASPNRAARCVMKLSKPNAYYV IPRARSGQV ILGGSFELRQSSTTPDRNLAE
RIMEECAKLVPEI'VPEGKTWKD IDVVSHNVGLRPARENGARVELERLGGNGLTVVHSY
GIGPAGYQASFGIAKEVADLVDKHAGRQSRL ™

Sequence "Seql3-
2001..3267
/gene="DA0O1"
/note="D-amino acid oxidase gene*
Jjoin(2001..2040,2119..2231,2314..3267)
/gene="DA0O1"
/EC_number="1.4_.3.3"
/codon_start=1
/product="D-amino acid oxidase (Daol)*
/translation="MTGQSHVVVLGAGVLGLTDAFELRERGYKVTILARDLPQDSFSQ
TFASPWAGANWCSFATLTDTPAQRRDE I TFKKWLQLHTRLPPQVMAMVEFTD I SPVKR
EAKDVWFSRLTPNFAV IPEGDGTGAHAIRYDSFTISVPLYTQWLVSELTSPKPVLLDA
ARAGPPVEIRRCSTLASLAAVRSLVPGCDVVVNATGVGAGDLADVRDPDVYPIRGQTV
LVSVPAFKSPNNGARCVMKLGSPAKYV IPRARSGQV I LGGSFDVRQSSTTPDKALADK
ILQDCAKLVPE 1 VPEGKTWRE 1DV ISHNVGLRPGRDNGARVELEH I QPKDGAARLTVV
HSYGIGPAGYQASFGIAKEVADLVDGHLARQARL "

ACT1 gene sequences (Submitted GenBank sequence record ahead of release)
Seql4d 2400 bp DNA linear 15-APR-2015
Actin gene (ACT1l), complete CDS.

Seql4

Rhodosporidium toruloides ATCC 10657

Rhodosporidium toruloides ATCC 10657

UnclassifTied.

1 (bases 1 to 2400)

Liu,Y., Koh,C.M.J. and Ji,L.

Engineering an efficient and tight D-amino acid-inducible gene
expression system in Rhodosporidium/Rhodotorula species based on a
D-amino acid oxidase gene promoter

Unpublished

2 (bases 1 to 2400)

Liu,Y., Koh,C.M.J. and Ji,L.

Direct Submission

Submitted (15-APR-2015) Biomaterials and Biocatalysts Group,
Temasek Life Sciences Laboratory, 1 Research Link, National
University of Singapore, Singapore, Singapore 117604, Singapore
Bankit Comment: TAX: No, not new species/combinations; SEE
ATTACHMENT .

Bankit Comment: ALT EMAIL:hydrolase@gmail.com.

Bankit Comment: TOTAL # OF SEQS:1.

#H#Assembly-Data-START#H#
Sequencing Technology :: Sanger dideoxy sequencing
##Assemb ly-Data-END##
Location/Qualifiers
1..2400
/organism="Rhodosporidium toruloides ATCC 10657"
/mol_type="genomic DNA"
<1..>2400
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mMRNA

CDS

BASE COUNT
ORIGIN
1
61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041

413 a

tcctctggece
atcagcctcc
tcctecccac
acgcacagca
gcggcgeacc
tctcctcact
gttgtgctgg
cgcgagtgcc
ccgtccatag
gccgagccga
aagatctggt
aacctgggcg
ccgecggetg
catcgtcgtg
gttcgacaac
gcttcgctac
cggccggeac
ccgtgagttc
caggtctttc
cgcctgaacc
tcctecctca
gaggagctca
gatgcgagcc
actgcatcag
gagctttact
aacttgtccc

tggatcaggg
gggcttgccg
gagcgaagta
tggcctcgtce
tcaaggccgc
cgcctctgee
cggacacggc
gaaagcatgc
ttgtccctct

/gene="Actin gene
join(<l..614,748.
/gene="Actin gene
/product="Actin”
join(118..614,748
/gene="Actin gene
/codon_start=1
/product="Actin"
/translation="MSSPPRFAPGSTSPTQSRPRATHSSPTQGPFATPARPGASSAAH
QPDPSTSTAGAASLLTSSPHYTTSLRSRHSLYGTEDRVVLDLGSR IWKVGFSGEPQPR
ECRSVVSELAHERAGRRAGPS IGARGDDDEEDCFWALEKAEPSEEEWL IREERVKRLL
RKIWFENLMIDPKTRKV IVVENPLLSTRVKEMIARVLFDNLQIPSLSFASAPLLALMA
AGTVTGLVVDVGNLETTVLPVFHARPLFPSLTTTPRAGSRLNRRLRSLLLAFGSYAPP
PSSLNSMTPPAIGRIPKELLTEEL 1EEIKTRLCFVGEEVPLDASRGEREASAFSGSAM
SVDTASARDNFDDPSDPDNALLKELYSRFAATSTAKPVSFRIPNLSQPAITANGTGRGW
1QVPGWIRERAAEVLWEEDGDGDERGLAAVVLDCLLKLPLDLRKPMASSILLTGGTAM
LPGFFPRFKAALLAQLDRSHPPSPPPSPPLPAASVEPPSSDPAGPMSTDTAASPAPSR
SSEVNAKRRRKHALATRLHNLRHSPRYAPLVPLARHLAILNHPSPNSSASSTAPSSTL
ARQREGSAPSFSPALQSWIGGSLAGALKTGGPE I AREQWDAGLRFAEAEEAEGEEGEE

(ACT1)"
.856,915..1022,1084. .1656,1716. .>2400)
(ACT1)"

..856,915..1022,1084..1656,1716. .2357)
(ACT1)"

FEEREVIRPALPDWTRIA®

828 c

tctctcgctc
cgcgagcegcet
ctcgettege
gcccaacaca
aacccgatcc
acacgacttc
atctcggctc
ggagcgtegt
gcgcgagagg
gcgaggagga
tcgagtgagt
gcgetttctg
acttcgttct
gagaacccac
ttgcaggtaa
gcagatcccg
agtgaccggt
gccttccget
acgctcgecc
gccgectecg
actccatgac
tagaggagat
ggggcgagag
cacgcgacaa
cccgettege
aacctgcgat
agcgcgecgce
ccgttgtect
gctgacactg
aatcctcctc
tcttcttgee
agcagcatcc
ggcatcgect
cctcgegact
cgctcgacac

696 g

cgttcgcctg
agcaggctct
gcceggttcg
aggtcccttc
ttcaacctcg
gctgcgetct
gcggatatgg
gagcgagttg
ggacgacgac
gtggttgatt
tcaaccggtc
ctaagaggct
cccgcagaaa
tgctgtcgac
gccatccgcee
tcgctcagcet
cttgtggtcg
ctcgectgcet
gctctttccc
ctctctcctc
gcctcecget
caagacgcgg
ggaggcgtcc
ctttgacgac
cgcgacatcg
cgcgaacggt
cgaggtgttg
tgactgccta
cacccgttcc
acgggcggcea
cagctcgacc
gtcgaacctc
gcgecctcte
cgactgcaca
ctcgccatct

463 t

gccgegegec
cttagccgcec
acctcgccca
gcaacgcctg
acagcaggcg
cgacactcgc
aaggtcgggt
gcgcatgagc
gaagaggact
cgcgaggaga
tttcttttga
cgagtacgaa
cctcatgatc
gcgcgtgaag
gcttcgcecag
tcgcettcege
acgtcggaaa
tactaaactt
tccctcacca
ctcgcattcg
atcggacgga
ctgtgttttg
gcgttcageg
ccttccgacc
accgccaaac
acaggtcgag
tgggaggagg
ttgaaggtgc
cccagctccc
ccgccatgcet
gctcgcatcc
cttcttccga
gctcgagega
acctgcggca
tgaaccaccc

16

caaaccgctt
tcacgcctac
cgcagtcgag
cgcgcccagg
ccgcctecect
tttacggcac

tcagcgggga
gggctgggeg
gcttttgggc
gggtgaagcg
taccaggact
ccggacaagc
gacccgaaga
gagatgatcg
gccgttcacc
ccccttgete
cctcgagacg
gcgctgatgt
caactcctcg
gctcatacgc
taccgaagga
tcggtgagga
gatcggccat
ccgacaacgc
ccgtttcctt
ggtggatcca
atggtgatgg
gcaagctgac
ccttgacctt
cccecggette
tccttcccct
ccctgccgga
agtcaatgcg
ttcgectcega
atctccgaac

tgttgacgct
ctcgcgaatg
gcegegtgeg
tgcgagctca
cctcacgtct
ggaagaccgt
gccgcagecg
aagagcaggg
gctcgagaag
attactgcgc
tgcgctcgece
ggagtctttt
cgcgcaaagt
cgcgggtett
cgtactgacc
gccttgatgg
accgttcttc
agagctacaa
cgcgggctct
acctcctccc
gctcttgacg
ggtcccgete
gagcgtcgac
actactaaag
ccggataccc
ggtgccegge
agacgagcgt
cacttcgctc
cgaaagccga
ttcccacgcet
ccgecttecc
cccatgtcga
aagcggceggce
tacgcccege
tcctcggeat



//

2101
2161
2221
2281
2341

cgtcgacggc gccctcatca accctcgctc gacagcgcga aggttcggct ccgtctttct
cgcccgectt gcaaagctgg atcggcggca gcctcgcagg agcgctcaag acgggcggge
ctgagattgc gagggagcag tgggatgcag ggttgcggtt tgcggaggca gaagaggcgg
agggagagga aggagaggag tttgaggagc gggaagtgat ccggccggct ctgccggact
ggacgaggat cgcgtaggat gatggtgtat cacgcgtgtt gccaagacag ttttacaggc
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