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A A ACC A T C T T T A AC T T GC A A T C A A AC A AG T G A T T T T A T T C A A A A A T T A AGC T T AG T T T A T A A T T T AG A T G A AGC T AC AC T T T CGG A A A T A T A T C A A A A A AC T T T T CC A A AGCCC AGCG A A A T CG A A T T A T CC A A A T T A AGCC T AGG T G T A A A A AG A T A T T A T C AG A T GC A T AC T C A A A A T C A A A A T T T GG T T T T T GCG A A
A A ACC A T C T T T A AC T T GC A A T C A A AC A AG T G A T T T T A T T C A A A A A T T A AGC T T AG T T T A T A A T T T AG A T G A AGC T AC AC T T T CGG A A A T A T A T C A A A A A AC T T T T CC A A AGCCC AGCG A A A T CG A AC T A T CC A A A T T A AGCC T AGG T G T A A A A AG A T A T T A T C AG A T GC A T AC T C A A A A T C A A A A T T T GG T T T T T GCG A A
A A ACC A T C T T T A AC T T GC A A T C A A AC A AG T G A T T T T A T T C A A A A A T T A AGC T T AG T T T A T A A T T T AG A T G A AGC T AC AC T T T CGG A A A T A T A T C A A A A A AC T T T T CC A A AGCCC AGCG A A A T CG A AC T A T CC A A A T T A AGCC T AGG T G T A A A A AG A T A T T A T C AG A T GC A T AC T C A A A A T C A A A A T T T GG T T T T T GCG A A

A A ACC A T C T T T A AC T T GC A A T C A A AC A AG T G A T T T T A T T C A A A A A T T A AGC T T AG T T T A T A A T T T AG A T G A AGC T AC AC T T T CGG A A A T A T A T C A A A A A AC T T T T CC A A AGCCC AGCG A A A T CG A A + T A T CC A A A T T A AGCC T AGG T G T A A A A AG A T A T T A T C AG A T GC A T AC T C A A A A T C A A A A T T T GG T T T T T GCG A A

A AG A AC AC A AG A T A A T G A AC A AG AC A T G A T T AC T T T GC T C A A ACG T A AGG A T T C T AC T C A A AG A A T T A T T A T A A A T C A T T G T CC T A A A A A T A T GC A AGC T AC T GCGGC T G A T ACCG T T T T T A A T T T T A T GG A A AG A A A T A A T T T AG A AC T T GG A T T AG T C A A T G T GC T T T T A AC T T A T A T T T T GG A ACG A A A AGGC T T T GGT C A A TGT GC T T T T A AC T T A T
A AG A AC AC A AG A T A A T G A AC A AG AC A T G A T T AC T T T GC T C A A ACG T A AGG A T T C T AC T C A A AG A A T T A T T A T A A A T C A T T G T CC T A A A A A T A T GC A AGC T AC T GCGGC T G A T ACCG T T T T T A A T T T T A T GG A A AG A A A T A A T T T AG A AC T T GG A T T AG T C A A T G T GC T T T T A AC T T A T A T T T T GG A ACG A A A AGGC T T T GGT C A A TGT GC T T T T A AC T T A T
A A A A AC AC A AG A T A A T G A AC A AG AC A T G A T T AC T T T GC T C A A ACG T A AGG A T T C T AC T C A A AG A A T T A T T A T A A A T C A T T G T CC T A A A A A T A T GC A AGCC AC T GCGGC T G A T AC T G T T T T T C A A T T T A T GG A A AG A A A T A A T T T AG A ACCGGG A T T AG T C A A T G T GC T T T T A AC T T A T A T T T T AG A ACG A A A AGGC T T T GGT C A A TGT GC T T T T A AC T T A T
A A A A ACGC A AG A T A A T G A AC A AG A T ACG A T T GC T T T GC T C A A ACG T A A AG A T T C T AC T C A A AG A A T T A T T A T A A A T C A T T G T CC T A A A A A T A T GC A AGCC AC T GCGGC T G A T AC T G T T T T T C A A T T T A T GG A A AG A A AC A A T T T AG A ACCGGGGC T AG T C A A T G T GC T T T T A AC T T A T A T T T T GG A ACG A A A AGGC T T T GGT C A A TGT GC T T T T A AC T T A T
A A A A ACGC A AG A T A A T G A AC A AG A T ACG A T T GC T T T GC T C A A ACG T A A AG A T T C T AC T C A A AG A A T T A T T A T A A A T C A T T G T CC T A A A A A T A T GC A AGCC AC T GCGGC T G A T AC T G T T T T T C A A T T T A T GG A A AG A A AC A A T T T AG A ACCGGGGC T AG T C A A T G T GC T T T T A AC T T A T A T T T T GG A ACG A A A AGGC T T T GGT C A A TGT GC T T T T A AC T T A T
A A A A ACGC A AG A T A A T G A AC A AG A T ACG A T T GC T T T GC T C A A ACG T A A AG A T T C T AC T C A A AG A A T T A T T A T A A A T C A T T G T CC T A A A A A T A T GC A AGCC AC T GCGGC T G A T AC T G T T T T T C A A T T T A T GG A A AG A A AC A A T T T AG A ACCGGGGC T AG T C A A T G T GC T T T T A AC T T A T A T T T T GG A ACG A A A AGGC T T T GGT C A A TGT GC T T T T A AC T T A T
A A A A ACGC A A T A T A A T G A AC A AG A T ACG A T T GC T T T GC T C A A ACG T A A AG A T T C T AC T C A A AG A A T T A T T A T A A A T C A T T G T CC T A A A A A T A T GC A AGCC AC T GCGGC T G A T AC T G T T T T T C A A T T T A T GG A A AG A A AC A A T T T AG A ACCGGGGC T AG T C A A T G T GC T T T T A AC T T A T A T T T T GG A ACG A A A AGGC T T T GGT C A A TGT GC T T T T A AC T T A T
A A A A ACGC A A T A T A A T G A AC A AG A T ACG A T T GC T T T GC T C A A ACG T A A AG A T T C T AC T C A A AG A A T T A T T A T A A A T C A T T G T CC T A A A A A T A T GC A AGCC AC T GCGGC T G A T AC T G T T T T T C A A T T T A T GG A A AG A A AC A A T T T AG A ACCGGGGC T AG T C A A T G T GC T T T T A AC T T A T A T T T T GG A ACG A A A AGGC T T T GGT C A A TGT GC T T T T A AC T T A T
A A A A ACGC A A T A T A A T G A AC A AG A T ACG A T T GC T T T GC T C A A ACG T A A AG A T T C T AC T C A A AG A A T T A T T A T A A A T C A T T G T CC T A A A A A T A T GC A AGCC AC T GCGGC T G A T AC T G T T T T T C A A T T T A T GG A A AG A A AC A A T T T AG A ACCGGGG A T AG T C A A T G T GC T T T T A AC T T A T A T T T T GG A ACG A A A AGGC T T T GGT C A A TGT GC T T T T A AC T T A T
A A A A ACGC A AG A T A A T G A AC A AG A T ACG A T T GC T T T GC T C A A ACG T A A AG A T T C T AC T C A A AG A A T T A T T A T A A A T C A T T G T CC T A A A A A T A T GC A AGCC AC T GCGGC T G A T AC T G T T T T T C A A T T T A T GG A A AG A A AC A A T T T AG A ACCGGGGC T AG T C A A T G T GC T T T T A AC T T A T A T T T T GG A ACG A A A AGGC T T T GGT C A A TGT GC T T T T A AC T T A T
A A A A ACGC A AG A T A A T G A AC A AG A T ACG A T T GC T T T GC T C A A ACG T A A AG A T T C T AC T C A A AG A A T T A T T A T A A A T C A T T G T CC T A A A A A T A T GC A AGCC AC T GCGGC T G A T AC T G T T T T T C A A T T T A T GG A A AG A A AC A A T T T AG A ACCGGGGC T AG T C A A T G T GC T T T T A AC T T A T A T T T T GG A ACG A A A AGGC T T T GGT C A A TGT GC T T T T A AC T T A T

A A A A ACGC A AG A T A A T G A AC A AG A T ACG A T T GC T T T GC T C A A ACG T A A AG A T T C T AC T C A A AG A A T T A T T A T A A A T C A T T G T CC T A A A A A T A T GC A AGCC AC T GCGGC T G A T AC T G T T T T T C A A T T T A T GG A A AG A A AC A A T T T AG A ACCGGGGC T AG T C A A T G T GC T T T T A AC T T A T A T T T T GG A ACG A A A AGGC T T T G

T GCCC T C AG T GG T T T A T T T GG A A A A A A T C T T A A A A T C T T GG A AGC A A A A AGGG A T T T T T G A T AC T G A A AC AGC A T A T G A T T T T T A T A T GG A AC A AG A A A A A A A ACCGCCCC A A AC T A AG T T T AGG T C T A A T T T T A A A A A ACC AC A A A T T T C T CC T A A A T GG T T AG A AG A T T T T A A A A AG A A AC A AC AG T C A T A A
T GCCC T C AG T GG T T T A T T T GG A A A A A A T C T T A A A A T C T T GG A AGC A A A A AGGG A T T T T T G A T AC T G A A AC AGC A T A T G A T T T T T A T A T GG A AC A AG A A A A A A A ACCGCCCC A A AC T A AG T T T AGG T C T A A T T T T A A A A A ACC AC A A A T T T C T CC T A A A T GG T T AG A AG A T T T T A A A A AG A A AC A AC AG T C A T A A
T GCCC T C AG T AG T T T A T T T GG A A A A A A T C T T A A A A T C T T GGG AGC A A A A AGGG A T T T T T G A T AC T G A A AC AGC A T A T G A T T T T T A T A T GG A AC A AG A A A A A A A T CC A T CCC A A AC T A AG T T T AGG T C T A A T T T T A A A A A ACC AC A A A T T T C T CC T A A A T GG T T AG A AG A T T T T A A A A AG A A AC A AC AG T C A T A A
T GCCC T C AG T GG T T T A T T T GG A A A A A A T C T T A A A A T C T T GGG AGC A A A A AGGG A T T T T T G A T AC T G A A AC AGC A T A T G A T T T T T A T A T GG A AC A AG A A A A A A ACC A A T CCC A A AC T A AG T T T AG A T C T A A T T T A A A A A A ACC AC A A A T T T C T CC T A A A T GG T T AG A AG A T T T T A A A A AG A A A A A AC AG T C A T A A
T GCCC T C AG T GG T T T A T T T GG A A A A A A T C T T A A A A T C T T GGG AGC A A A A AGGG A T T T T T G A T AC T G A A AC AGC A T A T G A T T T T T A T A T GG A AC A AG A A A A A A ACC A A T CCC A A AC T A AG T T T AG A T C T A A T T T A A A A A A ACC AC A A A T T T C T CC T A A A T GG T T AG A AG A T T T T A A A A AG A A A A A AC AG T C A T A A
T GCCC T C AG T GG T T T A T T T GG A A A A A A T C T T A A A A T C T T GGG AGC A A A A AGGG A T T T T T G A T AC T G A A AC AGC A T A T G A T T T T T A T A T GG A AC A AG A A A A A A ACC A A T CCC A A AC T A AG T T T AG A T C T A A T T T A A A A A A ACC AC A A A T T T C T CC T A A A T GG T T AG A AG A T T T T A A A A AG A A A A A AC AG T C A T A A
T GCCC T CGG T GG T T T A T T T GG A A A A A A T C T T A A A A T C T T GGG AGC A A A A AGGG A T T T T T G A T AC T G A A AC AGC A T A T G A T T T T T A T A T GG A AC A AG A A A A A ACCC A A T C T C A A AC T A AG T T T AG A T C T A A T T T A A A A A A ACC AC A A A T T T C T CC T A A A T GG T T AG A AG A T T T T A A A A AG A A A A A AC AG T C A T A A
T GCCC T CGG T GG T T T A T T T GG A A A A A A T C T T A A A A T C T T GGG AGC A A A A AGGG A T T T T T G A T AC T G A A AC AGC A T A T G A T T T T T A T A T GG A AC A AG A A A A A A ACC A A T C T C A A AC T A AG T T T AG A T C T A A T T T A A A A A A ACC AC A A A T T T C T CC T A A A T GG T T AG A AG A T T T T A A A A AG A A A A A AC AG T C A T A A
T GCCC T C AG T GG T T T A T T T GG A A A A A A T C T T A A A A T C T T GGG AGC A A A A AGGG A T T T T T G A T AC T G A A AC AGC A T A T G A T T T T T A T A T GG A AC A AG A A A A A A ACC A A T CCC A A AC T A AG T T T AG A T C T A A T T T A A A A A A ACC AC A A A T T T C T CC T A A A T GG T T AG A AG A T T T T A A A A AG A A A A A AC AG T C A T A A
T GCCC T C AG T GG T T T A T T T GG A A A A A A T C T T A A A A T C T T GGG AGC A A A A AGGG A T T T T T G A T AC T G A A AC AGC A T A T G A T T T T T A T A T GG A AC A AG A A A A A A ACC A A T CCC A A AC T A AG T T T AG A T C T A A T T T A A A A A A ACC AC A A A T T T C T CC T A A A T GG T T AG A AG A T T T T A A A A AG A A A A A AC AG T C A T A A
T GCCC T C AG T GG T T T A T T T GG A A A A A A T C T T A A A A T C T T GGG AGC A A A A AGGG A T T T T T G A T AC T G A A AC AGC A T A T G A T T T T T A T A T GG A AC A AG A A A A A A ACC A A T CCC A A AC T A AG T T T AG A T C T A A T T T A A A A A A ACC AC A A A T T T C T CC T A A A T GG T T AG A AG A T T T T A A A A AG A A A A A AC AG T C A T A A

T GCCC T C AG T GG T T T A T T T GG A A A A A A T C T T A A A A T C T T GGG AGC A A A A AGGG A T T T T T G A T AC T G A A AC AGC A T A T G A T T T T T A T A T GG A AC A AG A A A A A A ACC A A T CCC A A AC T A AG T T T AG A T C T A A T T T A A A A A A ACC AC A A A T T T C T CC T A A A T GG T T AG A AG A T T T T A A A A AG A A A A A AC AG T C A T A A
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(B) DegV family protein
01A_AYWB
02A_NJAY
03S_WBD
04B_OYM
05B_OYV
06B_PLY
07B_M3
08B_DV
09B_LD1
10B_CYP
11B_TW1

Consensus

01A_AYWB
02A_NJAY
03S_WBD
04B_OYM
05B_OYV
06B_PLY
07B_M3
08B_DV
09B_LD1
10B_CYP
11B_TW1

Consensus

01A_AYWB
02A_NJAY
03S_WBD
04B_OYM
05B_OYV
06B_PLY
07B_M3
08B_DV
09B_LD1
10B_CYP
11B_TW1

Consensus

01A_AYWB
02A_NJAY
03S_WBD
04B_OYM
05B_OYV
06B_PLY
07B_M3
08B_DV
09B_LD1
10B_CYP
11B_TW1

Consensus

01A_AYWB
02A_NJAY
03S_WBD
04B_OYM
05B_OYV
06B_PLY
07B_M3
08B_DV
09B_LD1
10B_CYP
11B_TW1

Consensus

A T GA A T A A ACGA A A A T T AGGC A T CGT AGT T GA T T C T AC T T GCGGA A A T AC T T A T GGA A A A A AC T T T T T T GA AGA T A T T T C AGT AG T GCC T T T A AC A T T A A T T G T T GGAG A A AC T AGC T A T A T GGA T GGT AC T A T T G AC A AC AC T AC T T T AC T A A A T T T T A T T GA A A AC A A AC A A A A AGT A AC T ACC AGCC A ACCC A A T CCGT AGT T GA T T C T AC T T GCGG
A T GA A T A A ACGA A A A T T AGGC A T CGT AGT T GA T T C T AC T T GCGGA A A T AC T T A T GGA A A A A AC T T T T T T GA AGA T A T T T C AGT AG T GCC T T T A AC A T T A A T T G T T GGAG A A AC T AGC T A T A T GGA T GGT AC T A T T G AC A AC AC T AC T T T AC T A A A T T T T A T T GA A A AC A A AC A A A A AGT A AC T ACC AGCC A ACCC A A T CCGT AGT T GA T T C T AC T T GCGG
A T GA A T A A ACGA A A A T T AGGC A T CGT AGT T GA T T C T AC T T GCGGA A A T AC T T A T GGC A A A A AC T T T T T T GA AGA T A T T T C A A T AG T GCC T T T A AC A T T A A T T G T T GGAG A A AC T AGC T A T A T GGA T GGT AC T A T T G AC A A T AC T AC T T T AC T A A A T T T T A T T GA A A AC A A AC A A A A AGT A AC T ACC AGCC A ACCC A A T CCGT AGT T GA T T C T AC T T GCGG
A T GA A T A A ACGA A A A T T AGGC A T T GT AGT T GA T T C T AC T T GCGGA A A T AC T T A T GGC A A A A AC T T T T T T GA AGA T A T T T C AGT AG T GCC T T T A AC A T T A A T T G T T GGAG A A AC T AGC T A T A T GGA T GGT GCC A T T G AC A A T ACC AC T T T AC T A A A T T T T A T T GA A A AC A A AC A A A A AGT A AC T ACC AGCC A ACCC A A T CCGT AGT T GA T T C T AC T T GCGG
A T GA A T A A ACGA A A A T T AGGC A T T GT AGT T GA T T C T AC T T GCGGA A A T AC T T A T GGC A A A A AC T T T T T T GA AGA T A T T T C AGT AG T GCC T T T A AC A T T A A T T G T T GGAG A A AC T AGC T A T A T GGA T GGT GCC A T T G AC A A T ACC AC T T T A A T A A A T T T T A T T GA A A AC A A AC A A A A AGT A AC T ACC AGCC A ACCC A A T CCGT AGT T GA T T C T AC T T GCGG
A T GA A T A A ACGA A A A T T AGGC A T T GT AGT T GA T T C T AC T T GCGGA A A T AC T T A T GGC A A A A AC T T T T T T GA AGA T A T T T C AGT AG T GCC T T T A AC A T T A A T T G T T GGAG A A AC T AGC T A T A T GGA T GGT GCC A T T G AC A A T ACC AC T T T A A T A A A T T T T A T T GA A A AC A A AC A A A A AGT A AC T ACC AGCC A ACCC A A T CCGT AGT T GA T T C T AC T T GCGG
A T GA A T A A ACGA A A A T T AGGC A T T GT AGT T GA T T C T AC T T GCGGGA A T AC T T A T GGC A A A A AC T T T T T T GA AGA T A T T T C AGT AG T GCC T T T A AC A T T A A T T G T T GGAG A A AC T AGC T A T A T GGA T GGT GCC A T T G AC A A T ACC AC T T T AC T A A A T T T T A T T GA A A AC A A AC A A A A AGT A AC T ACC AGCC A ACCC A A T CCGT AGT T GA T T C T AC T T GCGG
A T GA A T A A ACGA A A A T T AGGC A T T GT AGT T GA T T C T AC T T GCGGGA A T AC T T A T GGC A A A A AC T T T T T T GA AGA T A T T T C AGT AG T GCC T T T A AC A T T A A T T G T T GGAG A A AC T AGC T A T A T GGA T GGT GCC A T T G AC A A T ACC AC T T T AC T A A A T T T T A T T GA A A AC A A AC A A A A AGT A AC T ACC AGCC A ACCC A A T CCGT AGT T GA T T C T AC T T GCGG
A T GA A T A A ACGA A A A T T AGGC A T T GT AGT T GA T T C T AC T T GCGGGA A T AC T T A T GGC A A A A AC T T T T T T GA AGA T A T T T C AGT AG T GCC T T T A AC A T T A A T T G T T GGAG A A AC T AGC T A T A T GGA T GGT GCC A T T G AC A A T ACC AC T T T AC T A A A T T T T A T T GA A A AC A A AC A A A A AGT A AC T ACC AGCC A ACCC A A T CCGT AGT T GA T T C T AC T T GCGG
A T GA A T A A ACGA A A A T T AGGC A T T GT AGT T GA T T C T AC T T GCGGA A A T AC T T A T GGC A A A A AC T T T T T T GA AGA T A T T T C AGT AG T GCC T T T A AC A T T A A T T G T T GGAG A A AC T AGC T A T A T T G A T GGT GCC A T T T AC A A T ACC AC T T T AC T A A A T T T T A T T GA A A AC A A AC A A A A AGT A AC T ACC AGCC A ACCC A A T CCGT AGT T GA T T C T AC T T GCGG
A T GA A T A A ACGA A A A T T AGGC A T T GT AGT T GA T T C T AC T T GCGGA A A T AC T T A T GGC A A A A AC T T T T T T GA AGA T A T T T C AGT AG T GCC T T T A AC A T T A A T T G T T GGAG A A AC T AGC T A T A T T G A T GGT GCC A T T T AC A A T ACC AC T T T AC T A A A T T T T A T T GA A A AC A A AC A A A A AGT A AC T ACC AGCC A ACCC A A T CCGT AGT T GA T T C T AC T T GCGG

A T GA A T A A ACGA A A A T T AGGC A T T GT AGT T GA T T C T AC T T GCGGA A A T AC T T A T GGC A A A A AC T T T T T T GA AGA T A T T T C AGT AG T GCC T T T A AC A T T A A T T G T T GGAG A A AC T AGC T A T A T GGA T GGT GCC A T T G AC A A T ACC AC T T T AC T A A A T T T T A T T GA A A AC A A AC A A A A AGT A AC T ACC AGCC A ACCC A A T CC

AG AGC T T T T T A T T A A AGC T T T T C AGGA AC A A T T CGAC T T AGGA T A T A A AC ACGT T A T T T GT T T A AC T T T A T CC AG T A A AC T A AG T GGC AC T C A T A A T AG T GC T C T T T T AGC T A A A A A A A T GC T T A A A A A T CCC A A T A T T AC T GT T A T T GA T AC T C A A A A T A T T GGCCC T GGAG T T T A T T T T T T C T T AC A A AGA A T T A A T G
AG AGC T T T T T A T T A A AGC T T T T C AGGA AC A A T T CGAC T T AGGA T A T A A AC ACGT T A T T T GT T T A AC T T T A T CC AG T A A AC T A AG T GGC AC T C A T A A T AG T GC T C T T T T AGC T A A A A A A A T GC T T A A A A A T CCC A A T A T T AC T GT T A T T GA T AC T C A A A A T A T T GGCCC T GGAG T T T A T T T T T T C T T AC A A AGA A T T A A T G
AG AGC T T T T T A T T A A AGC T T T T C AGA A AC A A T T T G A T T T AGGA T A T A A AC ACGT T A T T T GT T T A AC T T T A T C A AG T A A AC T A AG T GGT AC T C A T A A T AG T GC T C T T T T AGC T A A A A A A A T GC T T A AC A A T CCC A A T A T T AC T A T T A T T GA T AC T C A A A A T A T T GG T CC T GGAG T T T A T T T T T T C T T AC A A AGA A T T A A T G
AG AGC T T T T T A T T A A AGC T T T C A AGGA AC A A T T T GAC T T AGGA T A T A A AC ACGT T A T T T GT T T A AC T T T A T CC AG T A A AC T A AG T GGT AC T C A T A A T AG T GC T C T T T T AGC T A A A A A A A T GC T T A AC A A T CC T A A T A T T AC T GT T A T T GA T AC T C A A A A T A T T GG T CC T GGAG T T T A T T T T T T C T T AC A A AGA A T C A A T G
AG AGC T T T T T A T T A A AGC T T T C A AGGA AC A A T T T GAC T T AGGA T A T A ACC ACGT T A T T T GT T T A AC T T T A T CC AG T A A AC T A AG T GGT AC T C A T A A T AG T GC T C T T T T AGC T A A A A A A A T GC T T A AC A A T CC T A A T A T T AC T GT T A T T GA T AC T C A A A A T A T T GG T CC T GGAG T T T A T T T T T T C T T AC A A AGA A T C A A T G
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AG AGC T T T T T A T T A A AGC T T T C A AGGA AC A A T T T GAC T T AGGA T A T A A AC ACGT T A T T T GT T T A AC T T T A T CC AG T A A AC T A AG T GGT AC T C A T A A T AG T GC T C T T T T AGC T A A A A A A A T GC T T A AC A A T CC T A A T A T T AC T GT T A T T GA T AC T C A A A A T A T T GG T CC T GGAG T T T A T T T T T T A T T AC A A AGA A T C A A T G
AG AGC T T T T T A T T A A AGC T T T C A AGGA AC A A T T T GAC T T AGGA T A T A A AC ACGT T A T T T GT T T A AC T T T A T CC AG T A A AC T A AG T GGT AC T C A T A A T AG T GC T C T T T T AGC T A A A A A A A T GC T T A AC A A T CC T A A T A T T AC T GT T A T T GA T AC T C A A A A T A T T GG T CC T GGAG T T T A T T T T T T C T T AC A A AGA A T C A A T G
AG AGC T T T T T A T T A A AGC T T T C A AGGA AC A A T T T GAC T T AGGA T A T A A AC ACGT T A T T T GT T T A AC T T T A T CC AG T A A AC T A AG T GGT AC T C A T A A T AG T GC T C T T T T AGC T A A A A A A A T GC T T A AC A A T CC T A A T A T T AC T GT T A T T GA T AC T C A A A A T A T T GG T CC T GGAG T T T A T T T T T T C T T AC A A AGA A T C A A T G
AG AGC T T T T T A T T A A AGC T T T C A AGGA AC A A T T T GAC T T AGGA T A T A A AC ACGT T A T T T GT T T A AC T T T A T CC AG T A A AC T A AG T GGT AC T C A T A A T AG T GC T C T T T T AGC T A A A A A A A T GC T T A AC A A T CC T A A T A T T AC T GT T A T T GA T AC T C A A A A T A T T GG T CC T GGAG T T T A T T T T T T C T T AC A A AGA A T C A A T G
AG AGC T T T T T A T T A A AGC T T T C A AGGA AC A A T T T GAC T T AGGA T A T A A AC ACGT T A T T T GT T T A AC T T T A T CC AG T A A AC T A AG T GGT AC T C A T A A T AG T GC T C T T T T AGC T A A A A A A A T GC T T A AC A A T CC T A A T A T T AC T GT T A T T GA T AC T C A A A A T A T T GG T CC T GGAG T T T A T T T T T T C T T AC A A AGA A T C A A T G

AG AGC T T T T T A T T A A AGC T T T C A AGGA AC A A T T T GAC T T AGGA T A T A A AC ACGT T A T T T GT T T A AC T T T A T CC AG T A A AC T A AG T GGT AC T C A T A A T AG T GC T C T T T T AGC T A A A A A A A T GC T T A AC A A T CC T A A T A T T AC T GT T A T T GA T AC T C A A A A T A T T GG T CC T GGAG T T T A T T T T T T C T T AC A A AGA A T C A A T G

A T T GGC T T AC T C A A A A ACC T G A T GT T T GCCCCC A A AC A A T C AC T GA T A A A A T T A A T GA AGA A A AGC T A A A AGGT T T T T T GT T A T G T AC T A T T A A T A A T T T A A A A A T A T T GGC T T A T A A T GGGCGT A T C T C T A A A T T T AG A T T T T T A A T T GGT A ACC T T T T G A A A A T AC ACCCC A T T T T A A A A T T T C A AC A AGGAG T T T T A
A T T GGC T T AC T C A A A A ACC T G A T GT T T GCCCCC A A AC A A T C AC T GA T A A A A T T A A T GA AGA A A AGC T A A A AGGT T T T T T GT T A T G T AC T A T T A A T A A T T T A A A A A T A T T GGC T T A T A A T GGGCGT A T C T C T A A A T T T AG A T T T T T A A T T GGT A ACC T T T T G A A A A T AC ACCCC A T T T T A A A A T T T C A AC A AGGAG T T T T A
A T T GGC T T AC T C A A A ACCC T G A T GT T T CCCCCC A A AC A A T T AC T GA T A A A A T T A A T GA AGA A A A AC T A A A AGGT T T T T T GT T A T GC AC T A T T A A T A A T T T A A A A A T A T T GGC T T A T A A T GGACGT A T C T C T A A A T T T AG A T T T T T A A T T GGT A ACC T T T T G A A A A T AC ACCC T A T T T T A A A A T T T C A A A A AGGAG T G T T A
A T T GGC T T AC T C A A A ACCC T G A T GT T T GCCC T C A A AC A A T C AC T GA T A A A A T C A A T GA AGA A A A AC T A A A AGGC T T T T T GT T A T GC AC T GT T A A T A A T T T A A A A A T A T T AGC T T A T A A T GGACGT A T C T CC A A A T T T AG A T T T T T A A T T GGC A A T C T T T T G A A A A T AC A T CC T A T T T T A A A A T T T C A AC A AGGAG T G T T A
A T T GGC T T AC T C A A A ACCC T G A T GT T T GCCC T C A A AC A A T C AC T GA T A A A A T C A A T GA AGA A A A AC T A A A AGGC T T T T T A T T A T GC AC T GT T A A T A A T T T A A A A A T A T T AGC T T A T A A T GGACGT A T C T CC A A A T T T AG A T T T T T A A T T GGC A A T C T T T T G A A A A T AC A T CC T A T T T T A A A A T T T C A AC A AGGAG T G T T A
A T T GGC T T AC T C A A A ACCC T G A T GT T T GCCC T C A A AC A A T C AC T GA T A A A A T C A A T GA AGA A A A AC T A A A AGGC T T T T T A T T A T GC AC T GT T A A T A A T T T A A A A A T A T T AGC T T A T A A T GGACGT A T C T CC A A A T T T AG A T T T T T A A T T GGC A A T C T T T T G A A A A T AC A T CC T A T T T T A A A A T T T C A AC A AGGAG T G T T A
A T T GGC T T AC T C A A A ACCC T G A T GT T T GCCC T C A A AC A A T C AC T GA T A A A A T C A A T GA AGA A A A AC T A A A AGGC T T T T T GT T A T GC AC T GT T A A T A A T T T A A A A A T A T T AGC T T A T A A T GGACGT A T C T CC A A A T T T AG A T T T T T A A T T GGC A A T C T T T T G A A A A T AC A T CC T A T T T T A A A A T T T C A AC A AGGAG T G T T A
A T T GGC T T AC T C A A A ACCC T G A T GT T T GCCC T C A A AC A A T C AC T GA T A A A A T C A A T GA AGA A A A AC T A A A AGGA T T T T T GT T A T GC AC T GT T A A T A A T T T A A A A A T A T T AGC T T A T A A T GGACGT A T C T CC A A A T T T AG A T T T T T A A T T GGC A A T C T T T T G A A A A T AC A T CC T A T T T T A A A A T T T C A AC A AGGAG T G T T A
A T T GGC T T AC T C A A A ACCC T G A T GT T T GCCC T C A A AC A A T C AC T GA T A A A A T C A A T GA AGA A A A AC T A A A AGGC T T T T T GT T A T GC AC T GT T A A T A A T T T A A A A A T A T T AGC T T A T A A T GGACGT A T C T CC A A A T T T AG A T T T T T A A T T GGC A A T C T T T T G A A A A T AC A T CC T A T T T T A A A A T T T C A AC A AGGAG T G T T A
A T T GGC T T AC T C A A A ACCC T G A T GT T T GCCC T C A A AC A A T C AC T GA T A A A A T C A A T GA AGA A A A AC T A A A AGGC T T T T T GT T A T GC AC T GT T A A T A A T T T A A A A A T A T T AGC T T A T A A T GGACGT A T C T CC A A A T T T AG A T T T T T A A T T GGC A A T C T T T T G A A A A T AC A T CC T A T T T T A A A A T T T C A AC A AGGAG T G T T A
A T T GGC T T AC T C A A A ACCC T G A T GT T T GCCC T C A A AC A A T C AC T GA T A A A A T C A A T GA AGA A A A AC T A A A AGGC T T T T T GT T A T GC AC T GT T A A T A A T T T A A A A A T A T T AGC T T A T A A T GGACGT A T C T CC A A A T T T AG A T T T T T A A T T GGC A A T C T T T T G A A A A T AC A T CC T A T T T T A A A A T T T C A AC A AGGAG T G T T A

A T T GGC T T AC T C A A A ACCC T G A T GT T T GCCC T C A A AC A A T C AC T GA T A A A A T C A A T GA AGA A A A AC T A A A AGGC T T T T T GT T A T GC AC T GT T A A T A A T T T A A A A A T A T T AGC T T A T A A T GGACGT A T C T CC A A A T T T AG A T T T T T A A T T GGC A A T C T T T T G A A A A T AC A T CC T A T T T T A A A A T T T C A AC A AGGAG T G T T A

T C A A T CGA A A A A A A AGT A AG A A AC T T A A A A A AC T GT T T T A AC T A T T G T C T T A A A A A A A T A T T AGA AC AC A A A ACC AC A A A T A A T A A AC T T G A T A T T C A AGT T A T T T A T G T AGA T GA T GAC A A AGA T GCC A A A A A AC T T T T AGC AC A A A T C AC A A AC T T AGC A A A T CC T C A A A T T A A AGT T AC T C T T T A T GG T GC T A T T T CGGT GC T A T T T C
T C A A T CG - A A A A A A AGT A AG A A AC T T A A A A A AC T GT T T T A AC T A T T G T C T T A A A A A A A T A T T AGA AC AC A A A ACC AC A A A T A A T A A AC T T G A T A T T C A AGT T A T T T A T G T AGA T GA T GAC A A AGA T GCC A A A A A AC T T T T AGC AC A A A T C AC A A AC T T AGC A A A T CC T C A A A T T A A AGT T AC T C T T T A T GG T GC T A T T T CGGT GC T A T T T C
T C A A T CGA A A A A A A AGT A AG A A AC T T A A A A A AC T GT T T T A AC T A T T G T C T T A A A A A A A T A T T AGA AC AC A A A AC T GC A A A T A A T A A AC T T G A T A T T C A AGT T A T T T A T G T AGACGA T GA A A A AGA T GCC A A AGA AC T T T T AGC AC A A A T C AC A A AC T T AGCC A A T CCCC A A A T T A A AGC T AC T C T T T A T GG T GC T A T T T CGGT GC T A T T T C
T C A A T T G A A A A A A A AGT A AG A A AC T T A A A A A AC T GT T T T A A T T A T T G T C T T A A A A A A A T A T T AGA AC AC A A A AC T GC A A A T A A T A A AC T T G A T A T T C A AGT T A T T T A T G T AGA T GA T GAC A A AGA T GCC A A AGA AC T T T T AGC AC A A A T C AC A A A A T T AGC T A ACCCCC A A A T T A A AGC T AC T C T T T A T GG T GC T A T T T CGGT GC T A T T T C
T C A A T T G A A A A A A A AGT A AG A A AC T T A A A A A AC T GT T T T A A T T A T T G T C T T A A A A A A A T A T T AGA AC AC A A A AC T GC A A A T A A T A A AC T T G A T A T T C A AGT T A T T T A T G T AGA T GA T GAC A A AGA T GCC A A AGA AC T T T T AGC AC A A A T C AC A A AC T T AGC T A ACCCCC A A A T T A A AGC T AC T C T T T A T GG T GC T A T T T CGGT GC T A T T T C
T C A A T T G A A A A A A A AGT A AG A A AC T T A A A A A AC T GT T T T A A T T A T T G T C T T A A A A A A A T A T T AGA AC AC A A A AC T GC A A A T A A T A A AC T T G A T A T T C A AGT T A T T T A T G T AGA T GA T GAC A A AGA T GCC A A AGA AC T T T T AGC AC A A A T C AC A A AC T T AGC T A ACCCCC A A A T T A A AGC T AC T C T T T A T GG T GC T A T T T CGGT GC T A T T T C
T C A A T T G A A A A A A A AGT A AG A A AC T T A A A A A AC T GT T T T A A T T A T T G T C T T A A A A A A A T A T T AGA AC AC A A A AC T GC A A A T A A T A A AC T T G A T A T T C A AGT T A T T T A T G T AGA T GA T GAC A A AGA T GCC A A AGA AC T T T T AGC AC A A A T C AC A A AC T T AGC T A ACCCCC A A A T T A A AGC T AC T C T T T A T GG T GC T A T T T CGGT GC T A T T T C
T C A A T T G A A A A A A A AGT A AG A A AC T T A A A A A AC T GT T T T A A T T A T T G T C T T A A A A A A A T A T T AGA AC AC A A A AC T GC A A A T A A T A A AC T T G A T A T T C A AGT T A T T T A T G T AGA T GA T GAC A A AGA T GCC A A AGA AC T T T T AGC AC A A A T C AC A A AC T T AGC T A ACCCCC A A A T T A A AGC T AC T C T T T A T GG T GC T A T T T CGGT GC T A T T T C
T C A A T T G A A A A A A A AGT A AG A A AC T T A A A A A AC T GT T T T A A T T A T T G T C T T A A A A A A A T A T T AGA AC AC A A A AC T GC A A A T A A T A A AC T T G A T A T T C A AGT T A T T T A T G T AGA T GA T GAC A A AGA T GCC A A AGA AC T T T T AGC AC A A A T C AC A A AC T T AGC T A ACCCCC A A A T T A A AGC T AC T C T T T A T GG T GC T A T T T CGGT GC T A T T T C
T C A A T T G A A A A A A A AGT A AG A A AC T T A A A A A AC T GT T T T A A T T A T T G T C T T A A A A A A A T A T T AGA AC AC A A A AC T GC A A A T A A T A A AC T T G A T A T T C A AGT T A T T T A T G T AGA T GA T GAC A A AGA T GCC A A AGA AC T T T T AGC AC A A A T C A A A A A A T T AGC T A ACCCCC A A A T T A A AGC T AC T C T T T A T GG T GC T A T T T CGGT GC T A T T T C
T C A A T T G A A A A A A A AGT A AG A A AC T T A A A A A AC T GT T T T A A T T A T T G T C T T A A A A A A A T A T T AGA AC AC A A A AC T GC A A A T A A T A A AC T T G A T A T T C A AGT T A T T T A T G T AGA T GA T GAC A A AGA T GCC A A AGA AC T T T T AGC AC A A A T C A A A A A A T T AGC T A ACCCCC A A A T T A A AGC T AC T C T T T A T GG T GC T A T T T CGGT GC T A T T T C

T C A A T T G A A A A A A A AGT A AG A A AC T T A A A A A AC T GT T T T A A T T A T T G T C T T A A A A A A A T A T T AGA AC AC A A A AC T GC A A A T A A T A A AC T T G A T A T T C A AGT T A T T T A T G T AGA T GA T GAC A A AGA T GCC A A AGA AC T T T T AGC AC A A A T C AC A A AC T T AGC T A ACCCCC A A A T T A A AGC T AC T C T T T A T GG T GC T A T T T C

T CC T GT AG T GGCGGC T C A T A T T GGC T A T A A AGGA T T T GGA T T T T A T C T T A ACGA A A T T AC AG A T T A AT CC T GT AGT
T CC T GT AG T GGCGGC T C A T A T T GGC T A T A A AGGA T T T GGA T T T T A T C T T A ACGA A A T T AC AG A T T A AT CC T GT AGT
T CC T GT AGT AGCGGC T C A T A T T GGC T A T A A AGGG T T T GGA T T T T A T C T T A ACGA A A T T AC AG A T T A AT CC T GT AGT
T CC T GT AGT AGC AGC T C A T A T T GGC T A T A A AGGA T T T GGA T T T T A T C T T A ACGA A A T T AC AG A T T A AT CC T GT AGT
T CC T GT AGT AGC AGC T C A T A T T GGC T A T A A AGGA T T T GGA T T T T A T C T T A ACGA A A T T AC AG A T T A AT CC T GT AGT
T CC T GT AGT AGC AGC T C A T A T T GGC T A T A A AGGA T T T GGA T T T T A T C T T A ACGA A A T T AC AG A T T A AT CC T GT AGT
T CC T GT AGT AGC AGC T C A T A T T GGC T A T A A AGGA T T T GGA T T T T A T C T T A ACGA A A T T AC AG A T T A AT CC T GT AGT
T CC T GT AGT AGC AGC T C A T A T T GGC T A T A A AGGA T T T GGA T T T T A T C T T A ACGA A A T T AC AG A T T A AT CC T GT AGT
T CC T GT AGT AGC AGC T C A T A T T GGC T A T A A AGGA T T T GGA T T T T A T C T T A ACGA A A T T AC AG A T T A AT CC T GT AGT
T CC T GT AGT AGC AGC T C A T A T T GGC T A T A A AGGA T T T GGA T T T T A T C T T A ACGA A A T T AC AG A T T A AT CC T GT AGT
T CC T GT AGT AGC AGC T C A T A T T GGC T A T A A AGGA T T T GGA T T T T A T C T T A ACGA A A T T AC AG A T T A AT CC T GT AGT

T CC T GT AGT AGC AGC T C A T A T T GGC T A T A A AGGA T T T GGA T T T T A T C T T A ACGA A A T T AC AG A T T A A
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(C) TIGR00282 family metallophosphoesterase
01A_AYWB
02A_NJAY
03S_WBD
04B_OYM
05B_OYV
06B_PLY
07B_M3
08B_DV
09B_LD1
10B_CYP
11B_TW1

Consensus

01A_AYWB
02A_NJAY
03S_WBD
04B_OYM
05B_OYV
06B_PLY
07B_M3
08B_DV
09B_LD1
10B_CYP
11B_TW1

Consensus

01A_AYWB
02A_NJAY
03S_WBD
04B_OYM
05B_OYV
06B_PLY
07B_M3
08B_DV
09B_LD1
10B_CYP
11B_TW1

Consensus

01A_AYWB
02A_NJAY
03S_WBD
04B_OYM
05B_OYV
06B_PLY
07B_M3
08B_DV
09B_LD1
10B_CYP
11B_TW1

Consensus

A T GA A A A T A A T GT T T A T T GGAG A T A T T T ACGGA A ACCC AGGA A T T AGT T A T T T T GCCG A A A A AG T GGGT T T T T T A A A AGA A A T T T A T A A ACC T A A T C T C A T T A T T GC T A A T GC T GA A A ACGC T GA T A A T GGT A A AGGT T T A AG T T T T A A A A T T T A T A A A A A A T T AC A A A A A T T AGGT G T T G A T T T GA T GAC T A T GGGA A AAGA T A T T T ACGGA A ACCC AG
A T GA A A A T A A T GT T T A T T GGAG A T A T T T ACGGA A ACCC AGGA A T T AGT T A T T T T GCCG A A A A AG T GGGT T T T T T A A A AGA A A T T T A T A A ACC T A A T C T C A T T A T T GC T A A T GC T GA A A ACGC T GA T A A T GGT A A AGGT T T A AG T T T T A A A A T T T A T A A A A A A T T AC A A A A A T T AGGT G T T G A T T T GA T GAC T A T GGGA A AAGA T A T T T ACGGA A ACCC AG
A T GA A A A T A A T GT T T A T CGGAG A T A T T T ACGGA A ACCC AGGA A T T AGT T A T T T T GCCG A A A A AG T GGGT T T T T T A A A AGA A AC T T AC A A ACC T A A T C T T A T T A T T GCC A A T GC T GA A A ACGC T GA T A A T GGT A A AGGT T T A AG T T T T A A A A T T T A T A A A A A A T T AC A A A A A T T AGGT G T T G A T T T GA T GAC T A T GGGA A AAGA T A T T T ACGGA A ACCC AG
A T GA A A A T A A T GT T T A T CGGAG A T A T T T ACGGA A ACCC AGGA A T T AGT T A T T T T GCCG A A A A AG T GGGT T T T T T A A A AGA A AC T T AC A A ACC T A ACC T C A T T A T T GCC A A T GC T GA A A ACGC T GA T A A T GGC A A AGGT T T A AG T T T T A A A A T T T A T A A A A A A T T AC A A A A A T T AGGT G T T G A T T T GA T GAC T A T GGGA A AAGA T A T T T ACGGA A ACCC AG
A T GA A A A T A A T GT T T A T CGGAG A T A T T T ACGGA A ACCC AGGA A T T AGT T A T T T T GCCG A A A A AG T GGGT T T T T T A A A AGA A AC T T AC A A ACC T A ACC T C A T T A T T GCC A A T GC T GA A A ACGC T GA T A A T GGC A A AGGT T T A AG T T T T A A A A T T T A T A A A A A A T T AC A A A A A T T AGGT G T T G A T T T GA T GAC T A T GGGA A AAGA T A T T T ACGGA A ACCC AG
A T GA A A A T A A T GT T T A T CGGAG A T A T T T ACGGA A ACCC AGGA A T T AGT T A T T T T GCCG A A A A AG T GGGT T T T T T A A A AGA A AC T T AC A A ACC T A ACC T C A T T A T T GCC A A T GC T GA A A ACGC T GA T A A T GGC A A AGGT T T A AG T T T T A A A A T T T A T A A A A A A T T AC A A A A A T T AGGT G T T G A T T T GA T GAC T A T GGGA A AAGA T A T T T ACGGA A ACCC AG
A T GA A A A T A A T GT T T A T CGGAG A T A T T T ACGGA A ACCC AGGA A T T AGT T A T T T T T CCG A A A A AG T GGGT T T T T T A A A AGA A AC T T AC A A ACC T A ACC T C A T T A T T GCC A A T GC T GA A A ACGC T GA T A A T GGC A A AGGT T T A AG T T T T A A A A T T T A T A A A A A A T T AC A A A A A T T AGGT G T T G A T T T GA T GAC T A T GGGA A AAGA T A T T T ACGGA A ACCC AG
A T GA A A A T A A T GT T T A T CGGAG A T A T T T ACGGA A ACCC AGGA A T T AGT T A T T T T T CCG A A A A AG T GGGT T T T T T A A A AGA A AC T T AC A A ACC T A ACC T C A T T A T T GCC A A T GC T GA A A ACGC T GA T A A T GGC A A AGGT T T A AG T T T T A A A A T T T A T A A A A A A T T AC A A A A A T T AGGT G T T G A T T T GA T GAC T A T GGGA A AAGA T A T T T ACGGA A ACCC AG
A T GA A A A T A A T GT T T A T CGGAG A T A T T T ACGGA A ACCC AGGA A T T AGT T A T T T T T CCG A A A A AG T GGGT T T T T T A A A AGA A AC T T AC A A ACC T A ACC T C A T T A T T GCC A A T GC T GA A A ACGC T GA T A A T GGC A A AGGT T T A AG T T T T A A A A T T T A T A A A A A A T T AC A A A A A T T AGGT G T T G A T T T GA T GAC T A T GGGA A AAGA T A T T T ACGGA A ACCC AG
A T GA A A A T A A T GT T T A T CGGAG A T A T T T ACGGA A ACCC AGGA A T T AGT T A T T T T GCCG A A A A AG T GGGT T T T T T A A A AGA A AC T T AC A A ACC T A ACC T C A T T A T T GCC A A T GC T GA A A ACGC T GA T A A T GGC A A AGGT T T A AG T T T T A A A A T T T A T A A A A A A T T AC A A A A A T T AGGT G T T G A T T T GA T GAC T A T GGGA A AAGA T A T T T ACGGA A ACCC AG
A T GA A A A T A A T GT T T A T CGGAG A T A T T T ACGGA A ACCC AGGA A T T AGT T A T T T T GCCG A A A A AG T GGGT T T T T T A A A AGA A AC T T AC A A ACC T A ACC T C A T T A T T GCC A A T GC T GA A A ACGC T GA T A A T GGC A A AGGT T T A AG T T T T A A A A T T T A T A A A A A A T T AC A A A A A T T AGGT G T T G A T T T GA T GAC T A T GGGA A AAGA T A T T T ACGGA A ACCC AG

A T GA A A A T A A T GT T T A T CGGAG A T A T T T ACGGA A ACCC AGGA A T T AGT T A T T T T GCCG A A A A AG T GGGT T T T T T A A A AGA A AC T T AC A A ACC T A ACC T C A T T A T T GCC A A T GC T GA A A ACGC T GA T A A T GGC A A AGGT T T A AG T T T T A A A A T T T A T A A A A A A T T AC A A A A A T T AGGT G T T G A T T T GA T GAC T A T GGGA A A

CC A T GT T T GGA A A A A T A A AC A A A T C A A A A A T T T T A T T GAC A A A T C A A A T G T A A T T CG T CCC A T C A A T GAC AC T C A AC A A T T AGGAC A AGGT T A T A A A A T T A T T GA T T GCGA AGA T A A A A A A A T T T T AGT T A T G A A T GC T T T AGGGCGT G T T T T T A T T A ACCCC A A A T T G T A T T GCCC T T T C A A A AC T A T T G A T A A T GT T T
CC A T GT T T GGA A A A A T A A AC A A A T C A A A A A T T T T A T T GAC A A A T C A A A T G T A A T T CG T CCC A T C A A T GAC AC T C A AC A A T T AGGAC A AGGT T A T A A A A T T A T T GA T T GCGA AGA T A A A A A A A T T T T AGT T A T G A A T GC T T T AGGGCGT G T T T T T A T T A ACCCC A A A T T G T A T T GCCC T T T C A A A AC T A T T G A T A A T GT T T
CC A T GT T T GGA A A A A T A A AC A A A T T A A A A A T T T T A T T GA A A AG T C A A A T G T A A T T CG T CCC A T C A A T GAC AC T C A AC A A T T AGGAC A AGGT T A T A A A A T T A T T GA T T GCGA AGA T A A A A A A A T T T T AGT T A T G A A T GC T T T AGGACG T GT T T T T A T T A ACCCC A A A T T GC A T T GCCC T T T C A A A AC T A T T G A T A A T GT T T
CC A T GT T T GGA A A A A T A A AC A A A T T A A A A A T T T T A T T GAC A A A T C A A A T G T A A T T CGCCCC A T C A A T GAC ACCC A AC A A T T AGGGC A AGGT T A T A A A A T T A T T GA T T GCGA AGA T A A A A A A A T T T T AGT T A T G A A T GC T T T AGGACG T GT T T T T A T T A AC T CC A A A T T GCGT T GCCC T T T C A A A AC T A T T G A T A A T GT T T
CC A T GT T T GGA A A A A T A A AC A A A T T A A A A A T T T T A T T GAC A A A T C A A A T G T A A T T CG T CCC A T C A A T GAC ACCC A AC A A T T AGGT C A AGGT T A T A A A A T T A T T GA T T GCGA AGA T A A A A A A A T T T T AGT T A T G A A T GC T T T AGGACG T GT T T T T A T T A AC T CC A A A T T GC A T T GCCC T T T C A A A AC T A T T G A T A A T GT T T
CC A T GT T T GGA A A A A T A A AC A A A T T A A A A A T T T T A T T GAC A A A T C A A A T G T A A T T CG T CCC A T C A A T GAC ACCC A AC A A T T AGGT C A AGGT T A T A A A A T T A T T GA T T GCGA AGA T A A A A A A A T T T T AGT T A T G A A T GC T T T AGGACG T GT T T T T A T T A AC T CC A A A T T GC A T T GCCC T T T C A A A AC T A T T G A T A A T GT T T
CC A T GT T T GGA A A A A T A A AC A A A T T A A A A A T T T T A T T GAC A A A T C A A A T G T A A T T CG T CCC A T C A A T GAC ACCC A AC A A T T AGGGC A AGGT T A T A A A A T T A T T GA T T GCGA AGA T A A A A A A A T T T T AGT T A T G A A T GC T T T AGGACG T GT T T T T A T T A AC T CC A A A T T GC A T T GCCC T T T C A A A AC T A T T G A T A A T GT T T
CC A T GT T T GGA A A A A T A A AC A A A T T A A A A A T T T T A T T GAC A A A T C A A A T G T A A T T CG T CCC A T C A A T GAC ACCC A AC A A T T AGGGC A AGGT T A T A A A A T T A T T GA T T GCGA AGA T A A A A A A A T T T T AGT T A T G A A T GC T T T AGGACG T GT T T T T A T T A AC T CC A A A T T GC A T T GCCC T T T C A A A AC T A T T G A T A A T GT T T
CC A T GT T T GGA A A A A T A A AC A A A T T A A A A A T T T T A T T GAC A A A T C A A A T G T A A T T CG T CCC A T C A A T GAC ACCC A AC A A T T GGGGC A AGGT T A T A A A A T T A T T GA T T GCGA AGA T A A A A A A A T T T T AGT T A T G A A T GC T T T AGGACG T GT T T T T A T T A AC T CC A A A T T GC A T T GCCC T T T C A A A AC T A T T G A T A A T GT T T
CC A T GT T T GGA A A A A T A A AC A A A T T A A A A A T T T T A T T GAC A A A T C A A A T G T A A T T CG T CCC A T C A A T GAC ACCC A AC A A T T AGGGC A AGGT T A T A A A A T T A T T GA T T GCGA AGA T A A A A A A A T T T T AGT T A T G A A T GC T T T AGGACG T GT T T T T A T T A AC T CC A A A T T GC A T T GCCC T T T C A A A AC T A T T G A T A A T GT T T
CC A T GT T T GGA A A A A T A A AC A A A T T A A A A A T T T T A T T GAC A A A T C A A A T G T A A T T CG T CCC A T C A A T GAC ACCC A AC A A T T AGGGC A AGGT T A T A A A A T T A T T GA T T GCGA AGA T A A A A A A A T T T T AGT T A T G A A T GC T T T AGGACG T GT T T T T A T T A AC T CC A A A T T GC A T T GCCC T T T C A A A AC T A T T G A T A A T GT T T

CC A T GT T T GGA A A A A T A A AC A A A T T A A A A A T T T T A T T GAC A A A T C A A A T G T A A T T CG T CCC A T C A A T GAC ACCC A AC A A T T AGGGC A AGGT T A T A A A A T T A T T GA T T GCGA AGA T A A A A A A A T T T T AGT T A T G A A T GC T T T AGGACG T GT T T T T A T T A AC T CC A A A T T GC A T T GCCC T T T C A A A AC T A T T G A T A A T GT T T

T GGA AC AGA A T A A AGC T A A A T A T G A T T T T T C T T T - T T T GGA T T T T C ACGCCG A AGC T AC T AG T GA A A A A A T T GC T T T A AC T C A T T A T T T T GA T GGT AGA A T T G A T GC T A T T G T AGGC AC T C A T ACCC ACG T CC A A AC T A A T GA T GA ACGCC T T T T CCC T C AC A AC AC T C T T T A T A T T T C T G A T GC AGGA A T GAC AGGAGC
T GGA AC AGA A T A A AGC T A A A T A T G A T T T T T C T T T - T T T GGA T T T T C ACGCCG A AGC T AC T AG T GA A A A A A T T GC T T T A AC T C A T T A T T T T GA T GGT AGA A T T G A T GC T A T T G T AGGC AC T C A T ACCC ACG T CC A A AC T A A T GA T GA ACGCC T T T T CCC T C AC A AC AC T C T T T A T A T T T C T G A T GC AGGA A T GAC AGGAGC
T GGA AC A A A A T A A A AC T A AGT A T G A T T T T T C T T T - T T T GGA T T T T C A T GCCG A AGC T AC T AG T GA A A A A A T T GC T T T A AC T C A T T A T T T T GA T GGT AGA A T T G A T GC T A T T G T AGGC AC T C A T ACCC A T G T CC A A AC T A A T GA T GA ACGCC T T T T T CCCC AC A A A AC T C T T T A T A T T T C T G A T GC AGGA A T GAC AGGAGC
T GGA AC A A A A T A A AGC T A A A T A T G A T T T T T C T T T C T T T GGA T T T T C A T GCCG A AGCC AC T AG T GA A A A A A T T GC T T T A AC T C A T T A T T T T GA T GGT AGA A T T G A T GC T A T T G T AGGC AC T C AC AC T C A T G T CC A A AC T A ACGACGA ACGCC T T T T T CCCC AC A A T AC T C T T T A T A T T T C T G A T GC AGGA A T GAC AGGAGC
T GGA AC A A A A T A A AGC T A A A T A T G A T T T T T C T T T - T T T GGA T T T T C A T GCCG A AGCC AC T AG T GA A A A A A T T GC T T T A AC T C A T T A T T T T GA T GGT AGA A T T G A T GC T A T T G T AGGC AC T C AC AC T C A T G T T C A A AC T A ACGACGA ACGCC T T T T T CCCC AC A A T AC T C T T T A T A T T T C T G A T GC AGGA A T GAC AGGAGC
T GGA AC A A A A T A A AGC T A A A T A T G A T T T T T C T T T - T T T GGA T T T T C A T GCCG A AGCC AC T AG T GA A A A A A T T GC T T T A AC T C A T T A T T T T GA T GGT AGA A T T G A T GC T A T T G T AGGC AC T C AC AC T C A T G T T C A A AC T A ACGACGA ACGCC T T T T T CCCC AC A A T AC T C T T T A T A T T T C T G A T GC AGGA A T GAC AGGAGC
T GGA AC A A A A T A A AGC T A A A T A T G A T T T T T C T T T - T T T GGA T T T T C A T GCCG A AGCC AC T AG T GA A A A A A T T GC T T T A AC T C A T T A T T T T GA T GGT AGA A T T G A T GC T A T T G T AGGC AC T C AC AC T C A T G T CC A A AC T A ACGACGA ACGCC T T T T T CCCC AC A A T AC T C T T T A T A T T T C T G A T GC AGGA A T GAC AGGAGC
T GGA AC A A A A T A A AGC T A A A T A T G A T T T T T C T T T - T T T GGA T T T T C A T GCCG A AGCC AC T AG T GA A A A A A T T GC T T T A AC T C A T T A T T T T GA T GGT AGA A T T G A T GC T A T T G T AGGC AC T C AC AC T C A T G T CC A A AC T A ACGACGA ACGCC T T T T T CCCC AC A A T AC T C T T T A T A T T T C T G A T GC AGGA A T GAC AGGAGC
T GGA AC A A A A T A A AGC T A A A T A T G A T T T T T C T T T - T T T GGA T T T T C A T GCCG A AGCC AC T AG T GA A A A A A T T GC T T T A AC T C A T T A T T T T GA T GGT AGA A T T G A T GC T A T T G T AGGC AC T C AC AC T C A T G T CC A A AC T A ACGACGA ACGCC T T T T T CCCC AC A A T AC T C T T T A T A T T T C T G A T GC AGGA A T GAC AGGAGC
T GGA AC A A A A T A A AGC T A A A T A T G A T T T T T C T T T - T T T GGA T T T T C A T GCCG A AGCC AC T AG T GA A A A A A T T GC T T T A AC T C A T T A T T T T GA T GGT AGA A T T G A T GC T A T T G T AGGC AC T C AC AC T C A T G T CC A A AC T A ACGACGA ACGCC T T T T T CCCC AC A A T AC T C T T T A T A T T T C T G A T GC AGGA A T GAC AGGAGC
T GGA AC A A A A T A A AGC T A A A T A T G A T T T T T C T T T - T T T GGA T T T T C A T GCCG A AGCC AC T AG T GA A A A A A T T GC T T T A AC T C A T T A T T T T GA T GGT AGA A T T G A T GC T A T T G T AGGC AC T C AC AC T C A T G T CC A A AC T A ACGACGA ACGCC T T T T T CCCC AC A A T AC T C T T T A T A T T T C T G A T GC AGGA A T GAC AGGAGC

T GGA AC A A A A T A A AGC T A A A T A T G A T T T T T C T T T C T T T GGA T T T T C A T GCCG A AGCC AC T AG T GA A A A A A T T GC T T T A AC T C A T T A T T T T GA T GGT AGA A T T G A T GC T A T T G T AGGC AC T C AC AC T C A T G T CC A A AC T A ACGACGA ACGCC T T T T T CCCC AC A A T AC T C T T T A T A T T T C T G A T GC AGGA A T GAC AGGAGC

- C A A AGA T GGT G T T A T T GGT A A AGA A A A AC A ACC T A T A A T T G A A T C T T T T T T AGGG A A T CGCGT T GT T T C A AGGCC T A A T GCCG A AGGA A A A AGAC A A T T A A ACGGT T T AC T T G T C AC T C T T A A ACC T A A T A A A AC T A T T G A A A A A A T T A A T T T A T C AG A A T GAT T T AC T T GT C AC T C T T A A ACC T
- C A A AGA T GGT G T T A T T GGT A A AGA A A A AC A ACC T A T A A T T G A A T C T T T T T T AGGG A A T CGCGT T GT T T C A AGGCC T A A T GCCG A AGGA A A A AGAC A A T T A A ACGGT T T AC T T G T C AC T C T T A A ACC T A A T A A A AC T A T T G A A A A A A T T A A T T T A T C AG A A T GAT T T AC T T GT C AC T C T T A A ACC T
- C A A AGA T GGT G T T A T T GGT A A AGA A A A AC A ACC T A T A A T T C A A T C T T T T T T AGGA A A T CGT G T T GT T T C A AG ACC T A A T GCCG A AGGA A A A AGAC A A T T A A A T GGT T T AC T T G T C AC T C T T A A ACC T C A T A A A AC T A T T G A A A A A A T T A A T T T A T C AG A A T GAT T T AC T T GT C AC T C T T A A ACC T
GC A AGGACGGCGT C A T T GG T A A AGA A A A AGA ACC T A T A A T T C A A T C T T T T T T AGGA A A T CGT G T T GT T T C A AG ACC T A A T GCCG A AGGA A A A AGAC A A T T A A ACGGT T T AC T T G T C AC T C T T A A ACC T C AC A A A AC T A T T G A A A AGA T T A A T T T A T C AG A A T GAT T T AC T T GT C AC T C T T A A ACC T
- C A AGGACGGCGT C A T T GG T A A AGA A A A AGA ACC T A T A A T T C A A T C T T T T T T AGGA A A T CGT G T T GT T T C A AG ACC T A A T GCCG A AGGA A A A AGAC A A T T A A ACGGT T T AC T T G T C AC T C T T A A ACC T C AC A A A AC T A T T G A A A AGA T T A A T T T A T C AG A A T GAT T T AC T T GT C AC T C T T A A ACC T
- C A AGGACGGCGT C A T T GG T A A AGA A A A AGA ACC T A T A A T T C A A T C T T T T T T AGGA A A T CGT G T T GT T T C A AG ACC T A A T GCCG A AGGA A A A AGAC A A T T A A ACGGT T T AC T T G T C AC T C T T A A ACC T C AC A A A AC T A T T G A A A AGA T T A A T T T A T C AG A A T GAT T T AC T T GT C AC T C T T A A ACC T
- C A AGGACGGCGT C A T T GG T A A AGA A A A AGA ACC T A T A A T T C A A T C T T T T T T AGGA A A T CGT T T T GT T T C A A T ACC T A A T GCCG A AGGA A A A AGAC A A T T A A ACGGT T T AC T T G T C AC T C T T A A ACC T A AC A A A AC T A T T G A A A AGA T T A A T T T A T C AG A A T GAT T T AC T T GT C AC T C T T A A ACC T
- C A AGGACGGCGT C A T T GG T A A AGA A A A AGA ACC T A T A A T T C A A T C T T T T T T AGGAC A T CGT T T T GT T T C A A T ACC T A A T GCCG A AGGA A A A AGAC A A T T A A ACGGT T T AC T T G T C AC T C T T A A ACC T C A T A A A AC T A T T G A A A AGA T T A A T T T A T C AG A A T GAT T T AC T T GT C AC T C T T A A ACC T
- C A AGGACGGCGT C A T T GG T A A AGA A A A AGA ACC T A T A A T T C A A T C T T T T T T AGGA A A T CGT T T T GT T T C A A T ACC T A A T GCCG A AGGA A A A AGAC A A T T A A ACGGT T T AC T T G T C AC T C T T A A ACC T C AC A A A AC T A T T G A A A AGA T T A A T T T A T C AG A A T GAT T T AC T T GT C AC T C T T A A ACC T
- C A AGGACGGCGT C A T T GG T A A AGA A A A AGA ACC T A T A A T T C A A T C T T T T T T AGGA A A T CGT G T T GT T T C A AG ACC T A A T GCCG A AGGA A A A AGAC A A T T A A ACGGT T T AC T T G T C AC T C T T A A ACC T C AC A A A AC T A T T G A A A AGA T T A A T T T A T C AG A A T GAT T T AC T T GT C AC T C T T A A ACC T
- C A AGGACGGCGT C A T T GG T A A AGA A A A AGA ACC T A T A A T T C A A T C T T T T T T AGGA A A T CGT G T T GT T T C A AG ACC T A A T GCCG A AGGA A A A AGAC A A T T A A ACGGT T T AC T T G T C AC T C T T A A ACC T C AC A A A AC T A T T G A A A AGA T T A A T T T A T C AG A A T GAT T T AC T T GT C AC T C T T A A ACC T

GC A AGGACGGCGT C A T T GG T A A AGA A A A AGA ACC T A T A A T T C A A T C T T T T T T AGGA A A T CGT G T T GT T T C A AG ACC T A A T GCCG A AGGA A A A AGAC A A T T A A ACGGT T T AC T T G T C AC T C T T A A ACC T C AC A A A AC T A T T G A A A AGA T T A A T T T A T C AG A A T GA
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(D) preprotein translocase subunit SecY
01A_AYWB
02A_NJAY
03S_WBD
04B_OYM
05B_OYV
06B_PLY
07B_M3
08B_DV
09B_LD1
10B_CYP
11B_TW1

Consensus

01A_AYWB
02A_NJAY
03S_WBD
04B_OYM
05B_OYV
06B_PLY
07B_M3
08B_DV
09B_LD1
10B_CYP
11B_TW1

Consensus

01A_AYWB
02A_NJAY
03S_WBD
04B_OYM
05B_OYV
06B_PLY
07B_M3
08B_DV
09B_LD1
10B_CYP
11B_TW1

Consensus

01A_AYWB
02A_NJAY
03S_WBD
04B_OYM
05B_OYV
06B_PLY
07B_M3
08B_DV
09B_LD1
10B_CYP
11B_TW1

Consensus

01A_AYWB
02A_NJAY
03S_WBD
04B_OYM
05B_OYV
06B_PLY
07B_M3
08B_DV
09B_LD1
10B_CYP
11B_TW1

Consensus

01A_AYWB
02A_NJAY
03S_WBD
04B_OYM
05B_OYV
06B_PLY
07B_M3
08B_DV
09B_LD1
10B_CYP
11B_TW1

Consensus
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A A T T T T GC A T G T A T T G T T C T T T T AC T T C T C T T A T T T T T A A T T T T T AC T G T AG T T G T GC A A A T A AC A T C T T T A A A A A T ACC T A T C A A T T A T GCGCGC A A T C A AG T GC A AGGG A A A AGC T AC A T T CC A T T A A A A A T T A A T AG T GC AGG AG T T A T GCC AG T T A T T T T GGC A T C T GC T T T A T T GC A ACC T T T CC AG A T G T T AGC

A A T T T T GC A T G T A T T G T T C T T T T AC T T C T C T T A T T T T T A A T T T T T AC T G T AG T T G T GC A A A T A AC A T C T T T A A A A A T ACC T A T C A A T T A T GCGCGC A A T C A AG T GC A AGG A A A A AGC T AC A T T CC A T T A A A A A T T A A T AG T GC AGG AG T T A T GCC AG T T A T T T T GGC A T C T GC T T T A T T GC A ACC T T T CC AG A T G T T AGC

AGG A T T T A T T GGG A A T G AC A AG T T G AC T A AG T A T G T A A A T T T G T T T ACC A A T AC T A A T T C T T C T A A T A ACC A A A T T A AC T T T T T T GCC A T AGG T T T T T T AG T C T T G T T AG T A A T T G T TC T T T C T T T T T T T T C T GC T T T T A T G A A T G T T A A T CCCG A AG A T A T T T C AG A AC A T T T A T C T A A AC A AG A T GCC T A T A T T GC AG
AGG A T T T A T T GGG A A T G AC A AG T T G AC T A AG T A T G T A A A T T T G T T T ACC A A T AC T A A T T C T T C T A A T A ACC A A A T T A AC T T T T T T GCC A T AGG T T T T T T AG T C T T G T T AG T A A T T G T TC T T T C T T T - T T T T C T GC T T T T A T G A A T G T T A A T CCCG A AG A T A T T T C AG A AC A T T T A T C T A A AC A AG A T GCC T A T A T T GC AG
AGG AG T T A T T GGG A A T G AC A A A T T G AC T A T G T A T G T A A A T T T T T T T ACC A AC ACC A A T T C T T T T A A T A ACC A A A T T A A T T T T T T T GC T A T AGG A T T T T T AG T C T T G T T AG T G A T T G T TC T T T C T T T C T T T T C T GC T T T T A T G A A T G T C A A T CC T G A AG A T A T T T C AG A AC A T T T A T C T A A AC A AG A T GC A T A T A T T GC AG
AGG AG T T A T T GGG A A T AC A A A A T T T AC AG A AG T AG T AG A T T T T T T T GCC A A A AC T A AC T T T CC T G A A A ACC A A A T T A AC T T T T T T GCC A T AGGC T T T T T AG T C T T G T T AG T A A T T G T T T T T T C T T T C T T T T C T GC T T T T A T G A A T G T C A A T CC T G A AG A T A T T T C AG A AC A T T T A T CC A A AC A AG A T GCC T A T A T T GC AG
AGG AG T T A T T GGG A A T AC A A A A T T T AC AG A AG T AG T AG A T T T T T T T GCC A A A AC T A AC T T T CC T G A A A ACC A A A T T A AC T T T T T T GCC A T AGGC T T T T T AG T C T T G T T AG T A A T T G T T T T T T C T T T C T T T T C T GC T T T T A T G A A T G T C A A T CC T G A AG A T A T T T C AG A AC A T T T A T CC A A AC A AG A T GCC T A T A T T GC AG
AGG AG T T A T T GGG A A T AC A A A A T T T AC AG A AG T AG T AG A T T T T T T T GCC A A A AC T A AC T T T CC T G A A A ACC A A A T T A AC T T T T T T GCC A T AGGC T T T T T AG T C T T G T T AG T A A T T G T T T T T T C T T T C T T T T C T GC T T T T A T G A A T G T C A A T CC T G A AG A T A T T T C AG A AC A T T T A T CC A A AC A AG A T GCC T A T A T T GC AG
AGG AG T T A T T GGG A A T AC A A A A T T T AC AG A AG T AG T AG A T T T T T T T T CC A A A AC T A AC T T T CC T G A A A ACC A A A T T A AC T T T T T T GCC A T AGGC T T T T T AG T C T T G T T AG T A A T T G T T T T T T C T T T C T T T T C T GC T T T T A T G A A T G T C A A T CC T G A AG A T A T T T C AG A AC A T T T A T CC A A AC A AG A T GCC T A T A T T GC AG
AGG AG T T A T T GGG A A T AC A A A A T T T AC AG A AG T AG T AG A T T T T T T T GCC A A A AC T A AC T T T CC T GG A A ACC A A A T T A AC T T T T T T GCC A T AGGC T T T T T AG T C T T G T T AG T A A T T G T T T T T T C T T T C T T T T C T GC T T T T A T G A A T G T C A A T CC T G A AG A T A T T T C AG A AC A T T T A T CC A A AC A AG A T GCC T A T A T T GC AG
AGG AG T T A T T GGG A A T AC A A A A T T T AC AG A AG T AG T AG A T T T T T T T GCG A A A AC T A AC T T T CC T GG A A ACC A A A T T A AC T T T T T T GCC A T AGGC T T T T T AG T C T T G T T AG T A A T T G T T T T T T C T T T C T T T T C T GC T T T T A T G A A T G T C A A T CC T G A AG A T A T T T C AG A AC A T T T A T CC A A AC A AG A T GCC T A T A T T GC AG
AGG AG T T A T T GGG A A T AC A A A A T T T AC AG A A T T AG T AG A T T T T T T T GCC A A A AC T A AC T T T CC T G A A A ACC A A A T T A AC T T T T T T GCC A T AGGC T T T T T AG T C T T G T T AG T A A T T G T T T T T T C T T T C T T T T C T GC T T T T A T G A A T G T C A A T CC T G A AG A T A T T T C AG A AC A T T T A T CC A A AC A AG A T GCC T A T A T T GC AG
AGG AG T T A T T GGG A A T AC A A A A T T T AC A T A A T T AG T AG A T T T T T T T GCC A A A AC T A AC T T T CC T G A A A ACC A A A T T A AC T T T T T T GCC A T AGGC T T T T T AG T C T T G T T AG T A A T T G T T T T T T C T T T C T T T T C T GC T T T T A T G A A T G T C A A T CC T G A AG A T A T T T C AG A AC A T T T A T CC A A AC A AG A T GCC T A T A T T GC AG

AGG AG T T A T T GGG A A T AC A A A A T T T AC AG A AG T AG T AG A T T T T T T T GCC A A A AC T A AC T T T CC T G A A A ACC A A A T T A AC T T T T T T GCC A T AGGC T T T T T AG T C T T G T T AG T A A T T G T T T T T T C T T T C T T T T C T GC T T T T A T G A A T G T C A A T CC T G A AG A T A T T T C AG A AC A T T T A T CC A A AC A AG A T GCC T A T A T T GC AG

G T T T A AG ACC AGG T G A AC A A AC T AC T CG T T A T T T AGC T A A T ACC T T A T T T A A A A T C ACCG T T T T AGG A AC T G T T T T T A T T AC T T C T C T T G T T G T A ACGCC T A T T C T T A T GG A AC A T T T T T T A AG T T T G A A AG A T A T G A A A T T AGG AGG A ACC AG T T T GC T T A T T A T T G T T AG T G T AGCCC T T G A A AC T A T CC A ACGC A T CCGC A TC
G T T T A AG ACC AGG T G A AC A A AC T AC T CG T T A T T T AGC T A A T ACC T T A T T T A A A A T C ACCG T T T T AGG A AC T G T T T T T A T T AC T T C T C T T G T T G T A ACGCC T A T T C T T A T GG A AC A T T T T T T A AG T T T G A A AG A T A T G A A A T T AGG AGG A ACC AG T T T GC T T A T T A T T G T T AG T G T AGCCC T T G A A AC T A T CC A ACGC A T CCGC A TC
G T T T A AG ACC AGG T G A AC A A AC T AC T CG T T A T T T AGC T A A T GCC T T A T T T A A A A T C ACCG T T T T AGG A AC T G T T T T T A T T G T T GC T C T T G T TG T A AC ACC T A T T C T T A T GG A AC A T T T T T T A AG T T T G A A AG A T A T G A A A T T AGG AGG A ACC AG T T T GC T T A T T A T T G T T AG T G T AGCCC T T G A A AC T A T CC A ACGC A T CCGC A TC
G T T T A AG ACC AGG T G A AC A A AC T AC T CG T T A T T T AGC T A A T ACC T T A T T T A A A A T C AC T G T T T T AGG A AC T G T T T T T A T T GC T GC T C T T G T TG T A AC ACC T A T T C T T A T GG A AC A T T T T T T AGG T T T G A A AG A T A T G A A A T T AGG AGG A ACC AG T T T GC T T A T T A T T G T T AG T G T AGCCC T T G A A AC T A T CC A ACGC A T CCGC A TC
G T T T A AG ACC AGG T G A AC A A AC T AC T CG T T A T T T AGC T A A T ACC T T A T T T A A A A T C AC T G T T T T AGG A AC T G T T T T T A T T GC T GC T C T T G T TG T A AC ACC T A T T C T T A T GG A AC A T T T T T T AGG T T T G A A AG A T A T G A A A T T AGG AGG A ACC AG T T T GC T T A T T A T T G T T AG T G T AGCCC T T G A A AC T A T T C A ACGC A T CCGC A TC
G T T T A AG ACC AGG T G A AC A A AC T AC T CG T T A T T T AGC T A A T ACC T T A T T T A A A A T C AC T G T T T T AGG A AC T G T T T T T A T T GC T GC T C T T G T TG T A AC ACC T A T T C T T A T GG A AC A T T T T T T AGG T T T G A A AG A T A T G A A A T T AGG AGG A ACC AG T T T GC T T A T T A T T G T T AG T G T AGCCC T T G A A AC T A T T C A ACGC A T CCGC A TC
G T T T A AG ACC AGG T G A AC A A AC T AC T CG T T A T T T AGC T A A T ACC T T A T T T A A A A T C ACCG T T T T AGG A AC T G T T T T T A T T GC T GC T C T T G T TG T A AC ACC T A T T C T T A T GG A AC A T T T T T T AGG T T T G A A AG A T A T G A A A T T AGG AGG A ACC AG T T T GC T T A T T A T T G T T AG T G T AGCCC T T G A A AC T A T CC A ACGC A T CCGC A TC
G T T T A AG ACC AGG T G A AC A A AC T AC T CG T T A T T T AGC T A A T ACC T T A T T T A A A A T C ACCG T T T T AGG A AC T G T T T T T A T T GC T GC T C T T G T TG T A AC ACC T A T T C T T A T GG A AC A T T T T T T AGG T T T G A A AG A T A T G A A A T T AGG AGG A ACC AG T T T GC T T A T T A T T G T T AG T G T AGCCC T T G A A AC T A T CC A ACGC A T CCGC A TC
G T T T A AG ACC AGG T G A AC A A AC T AC T CG T T A T T T AGC T A A T ACC T T A T T T A A A A T C ACCG T T T T AGG A AC T G T T T T T A T T GC T GC T C T T G T TG T A AC ACC T A T T C T T A T GG A AC A T T T T T T AGG T T T G A A AG A T A T G A A A T T AGG AGG A ACC AG T T T GC T T A T T A T T G T T AG T G T AGCCC T T G A A AC T A T CC A ACGC A T CCGC A TC
G T T T A AG ACC AGG T G A AC A A AC T AC T CG T T A T T T AGC T A A T ACC T T A T T T A A A A T C AC T G T T T T AGG A AC T G T T T T T A T T GC T GC T C T T G T TG T A AC ACC T A T T C T T A T GG A AC A T T T T T T AGG T T T G A A AG A T A T G A A A T T AGG AGG A ACC AG T T T GC T T A T T A T T G T T AG T G T AGCCC T T G A A AC T A T CC A ACGC A T CCGC A TC
G T T T A AG ACC AGG T G A AC A A AC T AC T CG T T A T T T AGC T A A T ACC T T A T T T A A A A T C AC T G T T T T AGG A AC T G T T T T T A T T GC T GC T C T T G T TG T A AC ACC T A T T C T T A T GG A AC A T T T T T T AGG T T T G A A AG A T A T G A A A T T AGG AGG A ACC AG T T T GC T T A T T A T T G T T AG T G T AGCCC T T G A A AC T A T CC A ACGC A T CCGC A TC

G T T T A AG ACC AGG T G A AC A A AC T AC T CG T T A T T T AGC T A A T ACC T T A T T T A A A A T C ACCG T T T T AGG A AC T G T T T T T A T T GC T GC T C T T G T TG T A AC ACC T A T T C T T A T GG A AC A T T T T T T AGG T T T G A A AG A T A T G A A A T T AGG AGG A ACC AG T T T GC T T A T T A T T G T T AG T G T AGCCC T T G A A AC T A T CC A ACGC A T C
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01A_AYWB
02A_NJAY
03S_WBD
04B_OYM
05B_OYV
06B_PLY
07B_M3
08B_DV
09B_LD1
10B_CYP
11B_TW1

Consensus

A A AGC T AC T GCC A AC A A A A A AG A A T A T C A A A A A T T A T T T T A AA A AGC T AC TGCC A A
A A AGC T AC T GCC A AC A A A A A AG A A T A T C A A A A A T T A T T T T A AA A AGC T AC TGCC A A
A A AGC T AC T GCC A AC A A A A A AG A A T A T C A A A A A T T A T T T T A AA A AGC T AC TGCC A A
A A AGC T AC T GCC A AC A A A A A AG A A T A T C A A A A A T T A T T T T A AA A AGC T AC TGCC A A
A A AGC T AC T GCC A AC A A A A A AG A A T A T C A A A A A T T A T T T T A AA A AGC T AC TGCC A A
A A AGC T AC T GCC A AC A A A A A AG A A T A T C A A A A A T T A T T T T A AA A AGC T AC TGCC A A
A A AGC T AC T GCC A AC A A A A A AG A A T A T C A A A A A T T A T T T T A AA A AGC T AC TGCC A A
A A AGC T AC T GCC A AC A A A A A AG A A T A T C A A A A A T T A T T T T A AA A AGC T AC TGCC A A
A A AGC T AC T GCC A AC A A A A A AG A A T A T C A A A A A T T A T T T T A AA A AGC T AC TGCC A A
A A AGC T AC T GCC A AC A A A A A AG A A T A T C A A A A A T T A T T T T A AA A AGC T AC TGCC A A
A A AGC T AC T GCC A AC A A A A A AG A A T A T C A A A A A T T A T T T T A AA A AGC T AC TGCC A A

A A AGC T AC T GCC A AC A A A A A AG A A T A T C A A A A A T T A T T T T A A
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(E) RluA family pseudouridine synthase
01A_AYWB
02A_NJAY
03S_WBD
04B_OYM
05B_OYV
06B_PLY
07B_M3
08B_DV
09B_LD1
10B_CYP
11B_TW1

Consensus

01A_AYWB
02A_NJAY
03S_WBD
04B_OYM
05B_OYV
06B_PLY
07B_M3
08B_DV
09B_LD1
10B_CYP
11B_TW1

Consensus

01A_AYWB
02A_NJAY
03S_WBD
04B_OYM
05B_OYV
06B_PLY
07B_M3
08B_DV
09B_LD1
10B_CYP
11B_TW1

Consensus

01A_AYWB
02A_NJAY
03S_WBD
04B_OYM
05B_OYV
06B_PLY
07B_M3
08B_DV
09B_LD1
10B_CYP
11B_TW1

Consensus

01A_AYWB
02A_NJAY
03S_WBD
04B_OYM
05B_OYV
06B_PLY
07B_M3
08B_DV
09B_LD1
10B_CYP
11B_TW1

Consensus

A T GA A T GA A A A A A A AGAG T T T C T T A T T T C T GCC AG T G AGGC A T T T C A ACGT T T GGA T C A T T T T T T A T CCGC T C AC A T T A A T T T A A A T A A A AG T C A A T G T C A A A A A T T A A T T T T GGC AC A AC A AGT T T T GGT C A AC ACC A A A T C T T C T A A A A A A AGT T A T T T GT T A A AGCCCC A AGACC T C A T T AC AG T T A T C A T CCC T C AA A AGAGT T T C T T A T T T C T GCC AG
A T GA A T GA A A A A A A AGAG T T T C T T A T T T C T GCC AG T G AGGC A T T T C A ACGT T T GGA T C A T T T T T T A T CCGC T C AC A T T A A T T T A A A T A A A AG T C A A T G T C A A A A A T T A A T T T T GGC AC A AC A AGT T T T GGT C A AC ACC A A A T C T T C T A A A A A A AGT T A T T T GT T A A AGCCCC A AGACC T C A T T AC AG T T A T C A T CCC T C AA A AGAGT T T C T T A T T T C T GCC AG
A T GA A T GA A A A A A A AGAG T T T C T T A T T T C T GCC AG T G AGGC A T T T C A ACGT T T GGA T C A T T T T T T A T T A AC T C AC A T T A A T T T A A A T A A A AG T C A A T G T C A A A A A T T A A T T T T GGC AC A AC A AGT T T T GGT C A AC ACC A A ACC T T C T A A A A A A AGT T A T T T GC T A A A ACC T C A AGACC T C A T T A T GGT T A T C A T CCC T C AA A AGAGT T T C T T A T T T C T GCC AG
A T GA A T GA A A A A A A AGAG T T T C T T A T T T C T GCC AG T G AGGC A T T T C A ACGT T T AGA T C A T T T T T T A T T GAC T C AC A T T A A T T T A A A T A A A AG T C A A T G T C A A A A A T T A A T T T T GGC AC A AC A AGT T T T GGT C A AC T CC A A ACC T GCGA A A A A A AGT T A T T T GC T C A A AGCCC A AGACC T A A T T AC AGT T A T T A T CCC T C AA A AGAGT T T C T T A T T T C T GCC AG
A T GA A T GA A A A A A A AGAG T T T C T T A T T T C T GCC AG T G AGGC A T T T C A ACGT T T AGA T C A T T T T T T A T T GAC T CGC A T T A A T T T A A A T A A A AG T C A A T G T C A A A A A T T A A T T T T GGC AC A AC A AGT T T T GGT C A AC T CC A A ACC T GCGA A A A A A AGT T A T T T GC T C A A AGC T C A AG ACC T C A T T AC AG T T A T T A T CCC T C AA A AGAGT T T C T T A T T T C T GCC AG
A T GA A T GA A A A A A A AGAG T T T C T T A T T T C T GCC AG T G AGGC A T T T C A ACGT T T AGA T C A T T T T T T A T T GAC T CGC A T T A A T T T A A A T A A A AG T C A A T G T C A A A A A T T A A T T T T GGC AC A AC A AGT T T T GGT C A AC T CC A A ACC T GCGA A A A A A AGT T A T T T GC T C A A AGC T C A AG ACC T C A T T AC AG T T A T T A T CCC T C AA A AGAGT T T C T T A T T T C T GCC AG
A T GA A T GA A A A A A A AGAG T T T C T T A T T T C T GCC AG T G AGGC A T T T C A ACGT T T AGA T C A T T T T T T A T T GA T T C AC A T T A A T T T A A A T A A A AG T C A A T G T C A A A A A T T A A T T T T GGC AC A AC A AGT T T T GGT C A AC T CC A A ACC T GCGA A A A A A AGT T A T T T GC T C A A AGCCC A AGACC T C A T T AC AG T T A T T A T CCC T C AA A AGAGT T T C T T A T T T C T GCC AG
A T GA A T GA A A A A A A AGAG T T T C T T A T T T C T GCC AG T G AGGC A T T T C A ACGT T T AGA T C A T T T T T T A T T GAC T C AC A T T A A T T T A A A T A A A AG T C A A T G T C A A A A A T T A A T T T T GGC AC A AC A AGT T T T GGT C A AC T CC A A ACC T GCGA A A A A A AGT T A T T T GC T C A A AGCCC A AGACC T C A T T AC AG T T A T T A T CCC T C AA A AGAGT T T C T T A T T T C T GCC AG
A T GA A T GA A A A A A A AGAG T T T C T T A T T T C T GCC AG T G AGGC A T T T C A ACGT T T AGA T C A T T T T T T A T T A A T T C AC A T T A A T T T A A A T A A A AG T C A A T G T C A A A A A T T A A T T T T GGC AC A AC A AGT T T T GGT C A AC T CC A A ACC T GCGA A A A A A AGT T A T T T GC T C A A AGCCC A AGACC T C A T T AC AG T T A T T A T CCC T C AA A AGAGT T T C T T A T T T C T GCC AG
A T GA A T GA A A A A A A AGAG T T T C T T A T T T C T GCC AG T G AGGC A T T T C A ACGT T T AGA T C A T T T T T T A T T GAC T C AC A T T A A T T T A A A T A A A AG T C A A T G T C A A A A A T T A A T T T T GGC AC A AC A AGT T T T GGT C A AC T C T A A ACC T GCGA A A A A A AGT T A T T T GC T C A A AGCCC A AGACC T A A T T AC AGT T A T T A T CCC T C AA A AGAGT T T C T T A T T T C T GCC AG
A T GA A T GA A A A A A A AGAG T T T C T T A T T T C T GCC AG T G AGGC A T T T C A ACGT T T AGA T C A T T T T T T A T T GAC T C AC A T T A A T T T A A A T A A A AG T C A A T G T C A A A A A T T A A T T T T GGC AC A AC A AGT T T T GGT C A AC T C T A A ACC T GCGA A A A A A AGT T A T T T GC T C A A AGCCC A AGACC T A A T T AC AGT T A T T A T CCC T C AA A AGAGT T T C T T A T T T C T GCC AG
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A AC T C A AG A A T C T GT T A A T T T AC A A AC T CC T C A A A A T C T T A A T T T AGAC A T C A T T T ACGA AG ACCCC T A T T T AGC AGT T A T T A A T A A ACC T GCC A A T T T GGT AGC AC ACCC T T C T T T A A T T T T T C A AG A A AC A ACC T T AGT T A A T GGC T T G T T GT ACC A A T T T GC A AC T T T A AG T C A T GT AGA T ACCC A A AGACC T GGT A
A AC T C A AG A A T C T GT T A A T T T AC A A AC T CC T C A A A A T C T T A A T T T AGAC A T C A T T T ACGA AG ACCCC T A T T T AGC AGT T A T T A A T A A ACC T GCC A A T T T GGT AGC AC ACCC T T C T T T A AG T T T T C A AG A A AC A ACC T T AGT T A A T GGC T T G T T GT ACC A A T T T GC A AC T T T A AG T C A T GT AGA T ACCC A A AGACC T GGT A
A AC T C A AG A A T C T GT T A A T T T AC A A AC T CC T C A A A A T C T T A A T T T AGAC A T C A T T T ACGA AG ACCCC T A T T T AGC AGT T A T T A A T A A ACC T GCC A A T T T GGT AGC AC ACCC T T C T T T A AG T T T T C A AG A A AC A ACC T T AGT T A A T GGC T T G T T GT ACC A A T T T GC A AC T T T A AG T C A T GT AGA T ACCC A A AGACC T GGT A

A AC T C A AG A A T C T GT T A A T T T AC A A AC T CC T C A A A A T C T T A A T T T AGAC A T C A T T T ACGA AG ACCCC T A T T T AGC AGT T A T T A A T A A ACC T GCC A A T T T GGT AGC AC ACCC T T C T T T A AG T T T T C A AG A A AC A ACC T T AGT T A A T GGC T T G T T GT ACC A A T T T GC A AC T T T A AG T C A T GT AGA T ACCC A A AGACC T GGT A

T CGT T C A T AGAC T T GA T A A A A A T AC T AC T GGT T T A T T A A T T G T T GC T A A A AC T A A T GA T GT A AGCGAC A A AC T AC A A A T T GCGT T CC A AC A A AGA A A A A T T ACC A A A A T T T A T T GGGC T T T A A T T G A AGGT T T T T T AGA AGA T A A AGGT A T T A T T A A AC T ACC T A T CGGA AGA A A T A A T C A T A A T CGA T T A A A A A T GC A A
T CGT T C A T AGAC T T GA T A A A A A T AC T AC T GGT T T A T T A A T T G T T GC T A A A AC T A A T GA T GT A AGCGAC A A AC T AC A A A T T GCGT T CC A AC A A AGA A A A A T T ACC A A A A T T T A T T GGGC T T T A A T T G A AGGT T T T T T AGA AGA T A A AGGT A T T A T T A A AC T ACC T A T CGGA AGA A A T A A T C A T A A T CGA T T A A A A A T GC A A
T CG T GC A T AGAC T T GA T A A A A A T AC T AC T GGT T T A T T A A T T G T T GCC A A A AC T A A T T A T G T A AGCGA A A A AC T AC A A A T T GCGT T CC A A A A A AGA A A A A T T ACC A A A A T T T A T T GGGC T T T A A T T G A AGGT T T T T T AGA AGA T A A AGGC AC T A T C A A AC T GCC T A T T GGA AGA A A T CC T C A T A A T CGA T T A A A A A T GC A A
T CG T GC A T AGAC T T GAC A A A A A T AC T AC T GGT T T A T T A A T T A T T GCC A A A A A T A A T GA T GT A AGCGAC A A AC T AC A A A T T GCGT T CC A AC A A AGA A A A A T T ACC A A A A T C T A T T GGGC T T T A A T T G A AGGT T T T T T AGA AGA T A A AGGC AC T A T C A A AC T GCC T A T T GGA AGA A A T CC T C A T A A T CGA T T A A A A A T GC A A
T CG T GC A T AGAC T T GAC A A A A A T AC T AC T GGT T T A T T A A T T A T T GCC A A A A A T A A T GA T GT A AGCGAC A A AC T AC A A A T T GCGT T CC A AC A A AGA A A A A T T ACC A A A A T C T A T T GGGC T T T A A T T G A AGGT T T T T T AGA AGA T A A AGGC AC T A T C A A AC T GCC T A T T GGA AGA A A T CC T C A T A A T CGA T T A A A A A T GC A A
T CG T GC A T AGAC T T GAC A A A A A T AC T AC T GGT T T A T T A A T T A T T GCC A A A A A T A A T GA T GT A AGCGAC A A AC T AC A A A T T GCGT T CC A AC A A AGA A A A A T T ACC A A A A T C T A T T GGGC T T T A A T T G A AGGT T T T T T AGA AGA T A A AGGC AC T A T C A A AC T GCC T A T T GGA AGA A A T CC T C A T A A T CGA T T A A A A A T GC A A
T CG T GC A T AGAC T T GAC A A A A AC AC T AC T GGT T T A T T A A T T A T T GCC A A A A A T A A T GA T GT A AGCGAC A A AC T AC A A A T T GCGT T CC A AC A A AGA A A A A T T ACC A A A A T C T A T T GGGC T T T A A T T G A AGGT T T T T T AGA AGA T A A AGGC AC T A T C A A AC T GCC T A T T GGA AGA A A T CC T C A T A A T CGA T T A A A A A T GC A A
T CG T GC A T AGAC T T GAC A A A A AC AC T AC T GGT T T A T T A A T T A T T GCC A A A A A T A A T GA T GT A AGCGAC A A AC T AC A A A T T GCGT T CC A AC A A AGA A A A A T T ACC A A A A T C T A T T GGGC T T T A A T T G A AGGT T T T T T AGA AGA T A A AGGC AC T A T C A A AC T GCC T A T T GGA AGA A A T CC T C A T A A T CGA T T A A A A A T GC A A
T CG T GC A T AGAC T T GAC A A A A AC AC T AC T GGT T T A T T A A T T A T T GCC A A A A A T A A T GA T GT A AGCGAC A A AC T AC A A A T T GCGT T CC A AC A A AGA A A A A T T ACC A A A A T C T A T T GGGC T T T A A T T G A AGGT T T T T T AGA AGA T A A AGGC AC T A T C A A AC T GCC T A T T GGA AGA A A T CC T C A T A A T CGA T T A A A A A T GC A A
T CG T GC A T AGAC T T GAC A A A A A T AC T AC T GGT T T A T T A A T T A T T GCC A A A A A T A A T GA T GT A AGCGAC A A AC T AC A A A T T GCGT T CC A AC A A AGA A A A A T T ACC A A A A T C T A T T GGGC T T T A A T T G A AGGT T T T T T AGA AGA T A A AGGC AC T A T C A A AC T GCC T A T T GGA AGA A A T CC T C A T A A T CGA T T A A A A A T GC A A
T CG T GC A T AGAC T T GAC A A A A A T AC T AC T GGT T T A T T A A T T A T T GCC A A A A A T A A T GA T GT A AGCGAC A A AC T AC A A A T T GCGT T CC A AC A A AGA A A A A T T ACC A A A A T C T A T T GGGC T T T A A T T G A AGGT T T T T T AGA AGA T A A AGGC AC T A T C A A AC T GCC T A T T GGA AGA A A T CC T C A T A A T CGA T T A A A A A T GC A A

T CG T GC A T AGAC T T GAC A A A A A T AC T AC T GGT T T A T T A A T T A T T GCC A A A A A T A A T GA T GT A AGCGAC A A AC T AC A A A T T GCGT T CC A AC A A AGA A A A A T T ACC A A A A T C T A T T GGGC T T T A A T T G A AGGT T T T T T AGA AGA T A A AGGC AC T A T C A A AC T GCC T A T T GGA AGA A A T CC T C A T A A T CGA T T A A A A A T GC A A

GT T A T GCCCG ACGGC A A A AC T GC T GT T AC T C A T T T T A A A AC T T T GC A ACGC T T T T C T C AC T T T T C T T T GA T GGA A T G T A A T T T GGA A AC AGGA AGA AC T C A T C A AC T A AGAGC AC A T T T T T CC T T CC T A A A AC A T CCC A T T G T AGGAG A T C T AC T T T A T G AC T C A T C AC ACC A T A T T AC T CC T T T AGGT C A A T T T T T GC AC ACC A T A T T AC T CC T T T AGGT C
GT T A T GCCCG ACGGC A A A AC T GC T GT T AC T C A T T T T A A A AC T T T GC A ACGC T T T T C T C AC T T T T C T T T GA T GGA A T G T A A T T T GGA A AC AGGA AGA AC T C A T C A AC T A AGAGC AC A T T T T T CC T T CC T A A A AC A T CCC A T T G T AGGAG A T C T AC T T T A T G AC T C A T C AC ACC A T A T T AC T CC T T T AGGT C A A T T T T T GC AC ACC A T A T T AC T CC T T T AGGT C
GT T A T GCCCG ACGGT A A A AC T GC T GT T AC T C A T T T T A A A AC T T T GC A ACGC T T T T C T C A T T T T T C T T T GA T GGA A T G T A A T T T AGA A AC AGGA AGA AC T C ACC A A T T A AG A AC AC A T T T T T CC T T CC T A A A ACGT CCC A T T G T AGGAG A T C T AC T T T A T GGA T C A T C AC ACC A T A T T AC T CC T T T AGGT C A A T T T T T GC AC ACC A T A T T AC T CC T T T AGGT C
GT T A T T CC AG ACGGT A A A AC T GC T GT T AC T C A T T T T A A A AC T T T GC A ACGT T T T T C T C AC T T T T C T T T GA T GGA A T T T A A T T T GGA A AC AGGA AGA AC T C A T C A AC T A AGAGC AC A T T T T T CC T T CC T C A A ACGT CC T A T T A T AGGAG A T C T AC T T T A T GGT T C A T C AC ACC A T A T T AC T CC T T T AGGT C A A T T T T T GC AC ACC A T A T T AC T CC T T T AGGT C
GT T A T T CC AG ACGGT A A A AC T GC T GT T AC T C A T T T T A A A AC T T T GC A ACGT T T T T C T C AC T T T T C T T T GA T GGA A T T T A A T T T GGA A AC AGGA AGA AC T C A T C A AC T A AGAGC AC A T T T T T CC T T CC T C A A ACGT CC T A T T A T AGGAG A T C T AC T T T A T GGT T C A T C AC ACC A T A T T AC T CC T T T AGGT C A A T T T T T GC AC ACC A T A T T AC T CC T T T AGGT C
GT T A T T CC AG ACGGT A A A AC T GC T GT T AC T C A T T T T A A A AC T T T GC A ACGT T T T T C T C AC T T T T C T T T GA T GGA A T T T A A T T T GGA A AC AGGA AGA AC T C A T C A AC T A AGAGC AC A T T T T T CC T T CC T C A A ACGT CC T A T T A T AGGAG A T C T AC T T T A T GGT T C A T C AC ACC A T A T T AC T CC T T T AGGT C A A T T T T T GC AC ACC A T A T T AC T CC T T T AGGT C
GT T A T T CC AG ACGGT A A A AC T GC T GT T AC T C A T T T T A A A AC T T T GC A ACGT T T T T C T C AC T T T T C T T T GA T GGA A T T T A A T T T GGA A AC AGGA AGA AC T C A T C A AC T A AGAGC AC A T T T T T CC T T CC T C A A ACGT CC T A T T A T AGGAG A T C T AC T T T A T GGT T C A T C AC ACC A T A T T AC T CC T T T AGGT C A A T T T T T GC AC ACC A T A T T AC T CC T T T AGGT C
GT T A T T CC AG ACGGT A A A AC T GC T GT T AC T C A T T T T A A A AC T T T GC A ACGT T T T T C T C AC T T T T C T T T GA T GGA A T T T A A T T T GGA A AC AGGA AGA AC T C A T C A AC T A AGAGC AC A T T T T T CC T T CC T C A A ACGT CC T A T T A T AGGAG A T C T AC T T T A T GGT T C A T C AC ACC A T A T T AC T CC T T T AGGT C A A T T T T T GC AC ACC A T A T T AC T CC T T T AGGT C
GT T A T T CC AG ACGGT A A A AC T GC T GT T AC T C A T T T T A A A AC T T T GC A ACGT T T T T C T C AC T T T T C T T T GA T GGA A T T T A A T T T GGA A AC AGGA AGA AC T C A T C A AC T A AGAGC AC A T T T T T CC T T CC T C A A ACGT CC T A T T A T AGGAG A T C T AC T T T A T GGT T C A T C AC ACC A T A T T AC T CC T T T AGGT C A A T T T T T GC AC ACC A T A T T AC T CC T T T AGGT C
GT T A T T CC AG ACGGT A A A AC T GC T GT T AC T C A T T T T A A A AC T T T GC A ACGT T T T T C T C AC T T T T C T T T GA T GGA A T T T A A T T T GGA A AC AGGA AGA AC T C A T C A AC T A AGAGC AC A T T T T T CC T T CC T C A A ACGT CC T A T T A T AGGAG A T C T AC T T T A T GGT T C A T C AC ACC A T A T T AC T CC T T T AGGT C A A T T T T T GC AC ACC A T A T T AC T CC T T T AGGT C
GT T A T T CC AG ACGGT A A A AC T GC T GT T AC T C A T T T T A A A AC T T T GC A ACGT T T T T C T C AC T T T T C T T T GA T GGA A T T T A A T T T GGA A AC AGGA AGA AC T C A T C A AC T A AGAGC AC AC T T T T CC T T CC T C A A ACGT CC T A T T A T AGGAG A T C T AC T T T A T GGT T C A T C AC ACC A T A T T AC T CC T T T AGGT C A A T T T T T GC AC ACC A T A T T AC T CC T T T AGGT C

GT T A T T CC AG ACGGT A A A AC T GC T GT T AC T C A T T T T A A A AC T T T GC A ACGT T T T T C T C AC T T T T C T T T GA T GGA A T T T A A T T T GGA A AC AGGA AGA AC T C A T C A AC T A AGAGC AC A T T T T T CC T T CC T C A A ACGT CC T A T T A T AGGAG A T C T AC T T T A T GGT T C A T C AC ACC A T A T T AC T CC T T T AGGT C A A T T T T T GC A

T T C T A A A A T AC T A A A A T T C A A T C ACCC T A T C AC T A A T C A A A A T C T T A T T T T GGA AGC ACCC T T ACC T AC T A A T T T T GA A A AGC T T T T A A A A AC T T T T AC T GAC T CC A A T T GC A T T T T T T A A
T T C T A A A A T AC T A A A A T T C A A T C ACCC T A T C AC T A A T C A A A A T C T T A T T T T GGA AGC ACCC T T ACC T AC T A A T T T T GA A A AGC T T T T A A A A AC T T T T AC T GAC T CC A A T T GC A T T T T T T A A
T T C T A A A A T AC T A A A A T T C A ACC ACCC T A T C ACC A A T C A A A A T C T T A T T T T GGA AGC A T CC T T ACC T GC T A A T T T T GA A A A AC T T T T AC A A AC T T T T A A T GAC T A T A A T T GC A T T T T T T A A
T GCC A A A A T GT T A A A A T T C A ACC ACCC T A T C ACC A A T C A A A A T C T T A T T T T AGA AGC ACCC T T ACC T GC T A A T T T T GA A A AGC T T T T AC A A T C T C T T A AC A AC T CC A A - - - - - - - - - T T A A
T GCC A A A A T GT T A A A A T T C A ACC ACCC T A T C ACC A A T C A A A A T C T T A T T T T AGA AGC ACCC T T ACC T GC T A A T T T T GA A A AGC T T T T AC A A T T T C T T A AC A AC T CC A A - - - - - - - - - T T A A
T GCC A A A A T GT T A A A A T T C A ACC ACCC T A T C ACC A A T C A A A A T C T T A T T T T AGA AGC ACCC T T ACC T GC T A A T T T T GA A A AGC T T T T AC A A T T T C T T A AC A AC T CC A A - - - - - - - - - T T A A
T GCC A A A A T GT T A A A A T T C A ACC ACCC T A T C ACC A A T C A A A A T C T T A T T T T AGA AGC ACCC T T ACC T GC T A A T T T T GA A A AGC T T T T AC A A T C T C T T A AC A AC T CC A A - - - - - - - - - T T A A
T GCC A A A A T GT T A A A A T T C A ACC ACCC T A T C ACC A A T C A A A A T C T T A T T T T AGA AGC ACCC T T ACC T AC T A A T T T T GA A A AGC T T T T AC A A T C T C T T A AC A AC T CC A A - - - - - - - - - T T A A
T GCC A A A A T GT T A A A A T T C A ACC ACCC T A T C ACC A A T C A A A A T C T T A T T T T AGA AGC ACCC T T ACC T GC T A A T T T T GA A A A AC T T T T AC A A T C T C T T A AC A AC T CC A A - - - - - - - - - T T A A
T GCC A A A A T GT T A A A A T T C A ACC ACCC T A T C ACC A A T C A A A A T C T T A T T T T AGA AGC ACCC T T ACC T GC T A A T T T T GA A A AGC T T T T AC A A T C T C T T A AC A AC T CC A A - - - - - - - - - T T A A
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(R) 16S ribosomal RNA
01A_AYWB
02A_NJAY
03S_WBD
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06B_PLY
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Consensus

A T ACG A AG AG T T T G A T CC T GGC T C AGG A T T A ACGC TGGCGGCG T GCC T A A T AC A T GC A AG T CG A ACGG A AG T T T A AGC A A T T A A AC T T T AG T GGCG A ACGGG T G AGT A ACGCG T A AGC A A T C T GCCCC T A AG ACG AGG A T A AC AG T T GG A A ACG AC T GC T A AG AC T GG A T AG T AG AC A AG A AGGC A T C T T C T T G T T T T T AG A A ACG AC TGC T A AG AC TGG
A T ACG A AG AG T T T G A T CC T GGC T C AGG A T T A ACGC TGGCGGCG T GCC T A A T AC A T GC A AG T CG A ACGG A AG T T T A AGC A A T T A A AC T T T AG T GGCG A ACGGG T G AGT A ACGCG T A AGC A A T C T GCCCC T A AG ACG AGG A T A AC AG T T GG A A ACG AC T GC T A AG AC T GG A T AG T AG AC A AG A AGGC A T C T T C T T G T T T T T AG A A ACG AC TGC T A AG AC TGG
A T ACG A AG AG T T T G A T CC T GGC T C AGG A T T A ACGC TGGCGGCG T GCC T A A T AC A T GC A AG T CG A ACGG A AG T T T A AGC A A T T A A AC T T T AG T GGCG A ACGGG T G AGT A ACGCG T A AGC A A T C T GCCCC T A AG ACG AGG A T A AC AG T T GG A A ACG AC T GC T A AG AC T GG A T AGG AG AC A AG A AGGC A T C T T T T T G T T T T T AG A A ACG AC TGC T A AG AC TGG
A T ACG A AG AG T T T G A T CC T GGC T C AGG A T T A ACGC TGGCGGCG T GCC T A A T AC A T GC A AG T CG A ACGG A AG T T T A AGC A A T T A A AC T T T AG T GGCG A ACGGG T G AGT A ACGCG T A AGC A A T C T GCCCC T A AG ACG AGG A T A AC AG T T GG A A ACG AC T GC T A AG AC T GG A T AGG AG AC A AG AGGGC A T C T T C T T G T T T T T AG A A ACG AC TGC T A AG AC TGG
- - - - - - AG AG T T T G A T CC T GGC T C AGG A T T A ACGC TGGCGGCG T GCC T A A T AC A T GC A AG T CG A ACGG A AG T T T A AGC A A T T A A AC T T T AG T GGCG A ACGGG T G AGT A ACGCG T A AGC A A T C T GCCCC T A AG ACG AGG A T A AC AG T T GG A A ACG AC T GC T A AG AC T GG A T AGG AG AC A AG A AGGC A T C T T C T T G T T T T T AG A A ACG AC TGC T A AG AC TGG
A T ACG A AG AG T T T G A T CC T GGC T C AGG A T T A ACGC TGGCGGCG T GCC T A A T AC A T GC A AG T CG A ACGG A AG T T T A AGC A A T T A A AC T T T AG T GGCG A ACGGG T G AGT A ACGCG T A AGC A A T C T GCCCC T A AG ACG AGG A T A AC AG T T GG A A ACG AC T GC T A AG AC T GG A T AGG AG AC A AG A AGGC A T C T T C T T G T T T T T AG A A ACG AC TGC T A AG AC TGG
A T ACG A AG AG T T T G A T CC T GGC T C AGG A T T A ACGC TGGCGGCG T GCC T A A T AC A T GC A AG T CG A ACGG A AG T T T A AGC A A T T A A AC T T T AG T GGCG A ACGGG T G AGT A ACGCG T A AGC A A T C T GCCCC T A AG ACG AGG A T A AC AG T T GG A A ACG AC T GC T A AG AC T GG A T AGG AG AC A AG A AGGC A T C T T C T T G T T T T T AG A A ACG AC TGC T A AG AC TGG
A T ACG A AG AG T T T G A T CC T GGC T C AGG A T T A ACGC TGGCGGCG T GCC T A A T AC A T GC A AG T CG A ACGG A AG T T T G AGC A A T T A A AC T T T AG T GGCG A ACGGG T G AGT A ACGCG T A AGC A A T C T GCCCC T A AG ACG AGG A T A AC AG T T GG A A ACG AC T GC T A AG AC T GG A T AGG AG AC A AG A AGGC A T C T T C T T G T T T T T AG A A ACG AC TGC T A AG AC TGG
A T ACG A AG AG T T T G A T CC T GGC T C AGG A T T A ACGC TGGCGGCG T GCC T A A T AC A T GC A AG T CG A ACGG A AG T T T A AGC A A T T A A AC T T T AG T GGCG A ACGGG T G AGT A ACGCG T A AGC A A T C T GCCCC T A AG ACG AGG A T A AC AG T T GG A A ACG AC T GC T A AG AC T GG A T AGG AG AC A AG A AGGC A T C T T C T T G T T T T T AG A A ACG AC TGC T A AG AC TGG
A T ACG A AG AG T T T G A T CC T GGC T C AGG A T T A ACGC TGGCGGCG T GCC T A A T AC A T GC A AG T CG A ACGG A AG T T T A AGC A A T T A A AC T T T AG T GGCG A ACGGG T G AGT A ACGCG T A AGC A A T C T GCCCC T A AG ACG AGG A T A AC AG T T GG A A ACG AC T GC T A AG AC T GG A T AGG AG AC A AG A AGGC A T C T T C T T G T T T T T AG A A ACG AC TGC T A AG AC TGG

A T ACG A AG AG T T T G A T CC T GGC T C AGG A T T A ACGC TGGCGGCG T GCC T A A T AC A T GC A AG T CG A ACGG A AG T T T A AGC A A T T A A AC T T T AG T GGCG A ACGGG T G AGT A ACGCG T A AGC A A T C T GCCCC T A AG ACG AGG A T A AC AG T T GG A A ACG AC T GC T A AG AC T GG A T AGG AG AC A AG A AGGC A T C T T C T T G T T T T T A

A A AG ACC T A T T A A T AGG T A T GC T T AGGG AGG AGC T T GCG T C AC A T T AG T T AG T T GG T GGGG T A A AGGCC T ACC A AG AC T A T G A TG T G T AGCCGGGC T G AGAGG T T G A ACGGCC AC A T T GGG AC T G AGAC ACGGCCC A A AC T CC T ACGGG AGGC AGC AG T AGGG A A T T T T CGGC A A T GG AGG A A AC T C T G ACCG AGC A ACG
A A AG ACC T A T T A A T AGG T A T GC T T AGGG AGG AGC T T GCG T C AC A T T AG T T AG T T GG T GGGG T A A AGGCC T ACC A AG AC T A T G A TG T G T AGCCGGGC T G AGAGG T T G A ACGGCC AC A T T GGG AC T G AGAC ACGGCCC A A AC T CC T ACGGG AGGC AGC AG T AGGG A A T T T T CGGC A A T GG AGG A A AC T C T G ACCG AGC A ACG
A A AG ACC T AGC A A T AGG T A T GC T T AGGG AGG AGC T T GCG T C AC A T T AG T T AG T T GG T GGGG T A A AGGCC T ACC A AG AC T A T G A TG T G T AGCCGGGC T G AGAGG T T G A ACGGCC AC A T T GGG AC T G AGAC ACGGCCC A A AC T CC T ACGGG AGGC AGC AG T AGGG A A T T T T CGGC A A T GG AGG A A AC T C T G ACCG AGC A ACG
A A AG ACC T AGC A A T AGG T A T GC T T AGGG AGG AGC T T GCG T C AC A T T AG T T AG T T GG T GGGG T A A AGGCC T ACC A AG AC T A T G A TG T G T AGCCGGGC T G AGAGG T T G A ACGGCC AC A T T GGG AC T G AGAC ACGGCCC A A AC T CC T ACGGG AGGC AGC AG T AGGG A A T T T T CGGC A A T GG AGG A A AC T C T G ACCG AGC A ACG
A A AG ACC T AGC A A T AGG T A T GC T T AGGG AGG AGC T T GCG T C AC A T T AG T T AG T T GG T GGGG T A A AGGCC T ACC A AG AC T A T G A TG T G T AGCCGGGC T G AGAGG T T G A ACGGCC AC A T T GGG AC T G AGAC ACGGCCC A A AC T CC T ACGGG AGGC AGC AG T AGGG A A T T T T CGGC A A T GG AGG A A AC T C T G ACCG AGC A ACG
A A AG ACC T AGC A A T AGG T A T GC T T AGGG AGG AGC T T GCG T C AC A T T AG T T AG T T GG T GGGG T A A AGGCC T ACC A AG AC T A T G A TG T G T AGCCGGGC T G AGAGG T T G A ACGGCC AC A T T GGG AC T G AGAC ACGGCCC A A AC T CC T ACGGG AGGC AGC AG T AGGG A A T T T T CGGC A A T GG AGG A A AC T C T G ACCG AGC A ACG
A A AG ACC T AGC A A T AGG T A T GC T T AGGG AGG AGC T T GCG T C AC A T T AG T T AG T T GG T GGGG T A A AGGCC T ACC A AG AC T A T G A TG T G T AGCCGGGC T G AGAGG T T G A ACGGCC AC A T T GGG AC T G AGAC ACGGCCC A A AC T CC T ACGGG AGGC AGC AG T AGGG A A T T T T CGGC A A T GG AGG A A AC T C T G ACCG AGC A ACG
A A AG ACC T AGC A A T AGG T A T GC T T AGGG AGG AGC T T GCG T C AC A T T AG T T AG T T GG T GGGG T A A AGGCC T ACC A AG AC T A T G A TG T G T AGCCGGGC T G AGAGG T T G A ACGGCC AC A T T GGG AC T G AGAC ACGGCCC A A AC T CC T ACGGG AGGC AGC AG T AGGG A A T T T T CGGC A A T GG AGG A A AC T C T G ACCG AGC A ACG
A A AG ACC T AGC A A T AGG T A T GC T T AGGG AGG AGC T T GCG T C AC A T T AG T T AG T T GG T GGGG T A A AGGCC T A AC A AG AC T A T G A TG T G T AGCCGGGC T G AGAGG T T G A ACGGCC AC A T T GGG AC T G AGAC ACGGCCC A A AC T CC T ACGGG AGGC AGC AG T AGGG A A T T T T CGGC A A T GG AGG A A AC T C T G ACCG AGC A ACG
A A AG ACC T AGC A A T AGG T A T GC T T AGGG AGG AGC T T GCG T C AC A T T AG T T AG T T GG T GGGG T A A AGGCC T ACC A AG AC T A T G A TG T G T AGCCGGGC T G AGAGG T T G A ACGGCC AC A T T GGG AC T G AGAC ACGGCCC A A AC T CC T ACGGG AGGC AGC AG T AGGG A A T T T T CGGC A A T GG AGG A A AC T C T G ACCG AGC A ACG

A A AG ACC T AGC A A T AGG T A T GC T T AGGG AGG AGC T T GCG T C AC A T T AG T T AG T T GG T GGGG T A A AGGCC T ACC A AG AC T A T G A TG T G T AGCCGGGC T G AGAGG T T G A ACGGCC AC A T T GGG AC T G AGAC ACGGCCC A A AC T CC T ACGGG AGGC AGC AG T AGGG A A T T T T CGGC A A T GG AGG A A AC T C T G ACCG AGC A ACG

CCGCG T G A ACG A T G A AG T A T T T CGG T ACG T A A AG T T C T T T T A T T AGGG A AG A A T A A A T G A T GG A A A A A T C A T T C T G ACGG T ACC T A A T G A A T A AGCCCCGGC T A AC T A T G T GCC AGC AGCCGCGG T A A T AC A T AGGGGGC A AGCG T T A TCCGG A A T T A T T GGGCG T A A AGGG T GCG T AGGC T G T T A A A T A AG T T T A T GG T
CCGCG T G A ACG A T G A AG T A T T T CGG T ACG T A A AG T T C T T T T A T T AGGG A AG A A T A A A T G A T GG A A A A A T C A T T C T G ACGGC ACC T A A T G A A T A AGCCCCGGC T A AC T A T G T GCC AGC AGCCGCGG T A A T AC A T AGGGGGC A AGCG T T A TCCGG A A T T A T T GGGCG T A A AGGG T GCG T AGGC T G T T A A A T A AG T T T A T GG T
CCGCG T G A ACG A T G A AG T A T T T CGG T ACG T A A AG T T C T T T T A T T AGGG A AG A A T A A A T G A T GG A A A A A T C A T T C T G ACGG T ACC T A A T G A A T A AGCCCCGGC T A AC T A T G T GCC AGC AGCCGCGG T A A T AC A T AGGGGGC A AGCG T T A TCCGG A A T T A T T GGGCG T A A AGGG T GCG T AGGCGG T T A A A T A AG T T T A T GG T
CCGCG T G A ACG A T G A AG T A T T T CGG T ACG T A A AG T T C T T T T A T T AGGG A AG A A T A A A T G A T GG A A A A A T C A T T C T G ACGG T ACC T A A T G A A T A AGCCCCGGC T A AC T A T G T GCC AGC AGCCGCGG T A A T AC A T AGGGGGC A AGCG T T A TCCGG A A T T A T T GGGCG T A A AGGG T GCG T AGGCGG T T A A A T A AG T T T A T GG T
CCGCG T G A ACG A T G A AG T A T T T CGG T ACG T A A AG T T C T T T T A T T AGGG A AG A A T A A A T G A T GG A A A A A T C A T T C T G ACGG T ACC T A A T G A A T A AGCCCCGGC T A AC T A T G T GCC AGC AGCCGCGG T A A T AC A T AGGGGGC A AGCG T T A TCCGG A A T T A T T GGGCG T A A AGGG T GCG T AGGCGG T T A A A T A AG T T T A T GG T
CCGCG T G A ACG A T G A AG T A T T T CGG T ACG T A A AG T T C T T T T A T T AGGG A AG A A T A A A T G A T GG A A A A A T C A T T C T G ACGG T ACC T A A T G A A T A AGCCCCGGC T A AC T A T G T GCC AGC AGCCGCGG T A A T AC A T AGGGGGC A AGCG T T A TCCGG A A T T A T T GGGCG T A A AGGG T GCG T AGGCGG T T A A A T A AG T T T A T GG T
CCGCG T G A ACG A T G A AG T A T T T CGG T ACG T A A AG T T C T T T T A T T AGGG A AG A A T A A A T G A T GG A A A A A T C A T T C T G ACGG T ACC T A A T G A A T A AGCCCCGGC T A AC T A T G T GCC AGC AGCCGCGG T A A T AC A T AGGGGGC A AGCG T T A TCCGG A A T T A T T GGGCG T A A AGGG T GCG T AGGCGG T T A A A T A AG T T T A T GG T
CCGCG T G A ACG A T G A AG T A T T T CGG T ACG T A A AG T T C T T T T A T T AGGG A AG A A T A A A T G A T GG A A A A A T C A T T C T G ACGG T ACC T A A T G A A T A AGCCCCGGC T A AC T A T G T GCC AGC AGCCGCGG T A A T AC A T AGGGGGC A AGCG T T A TCCGG A A T T A T T GGGCG T A A AGGG T GCG T AGGCGG T T A A A T A AG T T T A T GG T
CCGCG T G A ACG A T G A AG T A T T T CGG T ACG T A A AG T T C T T T T A T T AGGG A AG A A T A A A T G A T GG A A A A A T C A T T C T G ACGG T ACC T A A T G A A T A AGCCCCGGC T A AC T A T G T GCC AGC AGCCGCGG T A A T AC A T AGGGGGC A AGCG T T A TCCGG A A T T A T T GGGCG T A A AGGG T GCG T AGGCGG T T A A A T A AG T T T A T GG T
CCGCG T G A ACG A T G A AG T A T T T CGG T ACG T A A AG T T C T T T T A T T AGGG A AG A A T A A A T G A T GG A A A A A T C A T T C T G ACGG T ACC T A A T G A A T A AGCCCCGGC T A AC T A T G T GCC AGC AGCCGCGG T A A T AC A T AGGGGGC A AGCG T T A TCCGG A A T T A T T GGGCG T A A AGGG T GCG T AGGCGG T T A A A T A AG T T T A T GG T

CCGCG T G A ACG A T G A AG T A T T T CGG T ACG T A A AG T T C T T T T A T T AGGG A AG A A T A A A T G A T GG A A A A A T C A T T C T G ACGG T ACC T A A T G A A T A AGCCCCGGC T A AC T A T G T GCC AGC AGCCGCGG T A A T AC A T AGGGGGC A AGCG T T A TCCGG A A T T A T T GGGCG T A A AGGG T GCG T AGGCGG T T A A A T A AG T T T A T GG T

C T A AG T GC A A T GC T C A AC A T T G T G A T GC T A T A A A A AC T G T T T AGC T AG AG T A AG A T AG AGGC A AG T GG A A T T CC A T G T G T AG T GG T A A A A T GCG T A A A T A T A T GG AGG A AC ACC AG T AGCG A AGGCGGC T T GC TGGG T C T T T AC T G ACGC T G AGGC ACG A A AGCG T GGGG AGC A A AC AGG A T T AG A T ACCC T GG T AG T CC
C T A AG T GC A A T GC - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
C T A AG T GC A A T GC T T A AC A T T G T G A TGC T A T A A A A AC T G T T T A AC T AG AG T A AG A T AG AGGC A AG T GG A A T T CC A T G T G T AG T GG T A A A A T GCG T A A A T A T A T GG AGG A AC ACC AG T AGCG A AGGCGGC T T GC TGGG T C T T T AC T G ACGC T G AGGC ACG A A AGCG T GGGG AGC A A AC AGG A T T AG A T ACCC T GG T AG T CC
C T A AG T GC A A T GC T C A AC A T T G T G A T GC T A T A A A A AC T G T T T AGC T AG AG T A AG A T AG AGGC A AG T GG A A T T CC A T G T G T AG T GG T A A A A T GCG T A A A T A T A T GG AGG A AC ACC AG T AGCG A AGGCGGC T T GC TGGG T C T T T AC T G ACGC T G AGGC ACG A A AGCG T GGGG AGC A A AC AGG A T T AG A T ACCC T GG T AG T CC
C T A AG T GC A A T GC T C A AC A T T G T G A T GC T A T A A A A AC T G T T T AGC T AG AG T A AG A T AG AGGC A AG T GG A A T T CC A T G T G T AG T GG T A A A A T GCG T A A A T A T A T GG AGG A AC ACC AG T AGCG A AGGCGGC T T GC TGGG T C T T T AC T G ACGC T G AGGC ACG A A AGCG T GGGG AGC A A AC AGG A T T AG A T ACCC T GG T AG T CC
C T A AG T GC A A T GC T C A AC A T T G T G A T GC T A T A A A A AC T G T T T AGC T AG AG T A AG A T AG AGGC A AG T GG A A T T CC A T G T G T AG T GG T A A A A T GCG T A A A T A T A T GG AGG A AC ACC AG T AGCG A AGGCGGC T T GC TGGG T C T T T AC T G ACGC T G AGGC ACG A A AGCG T GGGG AGC A A AC AGG A T T AG A T ACCC T GG T AG T CC
C T A AG T GC A A T GC T C A AC A T T G T G A T GC T A T A A A A AC T G T T T AGC T AG AG T A AG A T AG AGGC A AG T GG A A T T CC A T G T G T AG T GG T A A A A T GCG T A A A T A T A T GG AGG A AC ACC AG T AGCG A AGGCGGC T T GC TGGG T C T T T AC T G ACGC T G AGGC ACG A A AGCG T GGGG AGC A A AC AGG A T T AG A T ACCC T GG T AG T CC
C T A AG T GC A A T GC T C A AC A T T G T G A T GC T A T A A A A AC T G T T T AGC T AG AG T A AG A T AG AGGC A AG T GG A A T T CC A T G T G T AG T GG T A A A A T GCG T A A A T A T A T GG AGG A AC ACC AG T AGCG A AGGCGGC T T GC TGGG T C T T T AC T G ACGC T G AGGC ACG A A AGCG T GGGG AGC A A AC AGG A T T AG A T ACCC T GG T AG T CC
C T A AG T GC A A T GC T C A AC A T T G T G A T GC T A T A A A A AC T G T T T AGC T AG AG T A AG A T AG AGGC A AG T GG A A T T CC A T G T G T AG T GG T A A A A T GCG T A A A T A T A T GG AGG A AC ACC AG T AGCG A AGGCGGC T T GC TGGG T C T T T AC T G ACGC T G AGGC ACG A A AGCG T GGGG AGC A A AC AGG A T T AG A T ACCC T GG T AG T CC
C T A AG T GC A A T GC T C A AC A T T G T G A T GC T A T A A A A AC T G T T T AGC T AG AG T A AG A T AG AGGC A AG T GG A A T T CC A T G T G T AG T GG T A A A A T GCG T A A A T A T A T GG AGG A AC ACC AG T AGCG A AGGCGGC T T GC TGGG T C T T T AC T G ACGC T G AGGC ACG A A AGCG T GGGG AGC A A AC AGG A T T AG A T ACCC T GG T AG T CC

C T A AG T GC A A T GC T C A AC A T T G T G A T GC T A T A A A A AC T G T T T AGC T AG AG T A AG A T AG AGGC A AG T GG A A T T CC A T G T G T AG T GG T A A A A T GCG T A A A T A T A T GG AGG A AC ACC AG T AGCG A AGGCGGC T T GC TGGG T C T T T AC T G ACGC T G AGGC ACG A A AGCG T GGGG AGC A A AC AGG A T T AG A T ACCC T GG T AG T CC

ACGCCG T A A ACG A T G AG T AC T A A ACG T T GGG T A A A ACC AG T G T TG A AG T T A AC AC A T T A AG T AC T CCGCC T G AGT AG T ACG T ACGC A AG T A T G A A AC T T A A AGG A A T T G ACGGG AC TCCGC AC A AGCGG T GG A T C A T G T T G T T T A A T T CG A AGG T ACCCG A A A A ACC T C ACC AGG T C T T G AC A T GC T T C T GC A A AGC T G T
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ACGCCG T A A ACG A T G AG T AC T A A A T G T TGGG T A A A ACC AG T G T TG A AG T T A AC AC A T T A AG T AC T CCGCC T G AGT AG T ACG T ACGC A AG T A T G A A AC T T A A AGG A A T T G ACGGG AC TCCGC AC A AGCGG T GG A T C A T G T T G T T T A A T T CG A AGG T ACCCG A A A A ACC T C ACC AGG T C T T G AC A T GC T T C T GC A A AGC T G T
ACGCCG T A A ACG A T G AG T AC T A A ACG T T GGG T A A A ACC AG T G T TG A AG T T A AC AC A T T A AG T AC T CCGCC T G AGT AG T ACG T ACGC A AG T A T G A A AC T T A A AGG A A T T G ACGGG AC TCCGC AC A AGCGG T GG A T C A T G T T G T T T A A T T CG A AGG T ACCCG A A A A ACC T C ACC AGG T C T T G AC A T GC T T C T GC A A AGC T G T
ACGCCG T A A ACG A T G AG T AC T A A ACG T T GGG T A A A ACC AG T G T TG A AG T T A AC AC A T T A AG T AC T CCGCC T G AGT AG T ACG T ACGC A AG T A T G A A AC T T A A AGG A A T T G ACGGG AC TCCGC AC A AGCGG T GG A T C A T G T T G T T T A A T T CG A AGG T ACCCG A A A A ACC T C ACC AGG T C T T G AC A T GC T T C T GC A A AGC T G T
ACGCCG T A A ACG A T G AG T AC T A A ACG T T GGG T A A A ACC AG T G T TG A AG T T A AC AC A T T A AG T AC T CCGCC T G AGT AG T ACG T ACGC A AG T A T G A A AC T T A A AGG A A T T G ACGGG AC TCCGC AC A AGCGG T GG A T C A T G T T G T T T A A T T CG A AGG T ACCCG A A A A ACC T C ACC AGG T C T T G AC A T GC T T C T GC A A AGC T G T
ACGCCG T A A ACG A T G AG T AC T A A ACG T T GGG T A A A ACC AG T G T TG A AG T T A AC AC A T T A AG T AC T CCGCC T G AGT AG T ACG T ACGC A AG T A T G A A AC T T A A AGG A A T T G ACGGG AC TCCGC AC A AGCGG T GG A T C A T G T T G T T T A A T T CG A AGG T ACCCG A A A A ACC T C ACC AGG T C T T G AC A T GC T T C T GC A A AGC T G T
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Consensus
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