
Expanded diversity of microbial groups that 1 

shape the global sulfur cycle 2 

 3 

Authors:  Karthik Anantharaman1*#, Bela Hausmann2, Sean P. Jungbluth3, Rose S. Kantor4, Adi 4 
Lavy1, Lesley A. Warren5, Michael S. Rappé6, Michael Pester7, Alexander Loy2, Brian C. 5 
Thomas1, and Jillian F. Banfield1,8,9 6 

Affiliations: 7 
1Department of Earth and Planetary Sciences, Berkeley, CA, USA 8 
2Division of Microbial Ecology, Department of Microbiology and Ecosystem Science, Research 9 

Network Chemistry meets Microbiology, University of Vienna, Vienna, Austria  10 
3DOE Joint Genome Institute, Walnut Creek, CA, USA 11 
4Department of Plant and Microbial Biology, University of California, Berkeley, CA, USA 12 
5Department of Civil Engineering, University of Toronto, Ontario, Canada  13 
6Hawaii Institute of Marine Biology, University of Hawaii at Manoa, Kaneohe, HI, USA 14 
7Department Microorganisms, Leibniz Institute DSMZ – German Collection of Microorganisms 15 

and Cell Cultures, Braunschweig, Germany 16 
8Department of Environmental Science, Policy, and Management, Berkeley, CA, USA 17 
9Earth and Environmental Sciences, Lawrence Berkeley National Laboratory, Berkeley, CA, USA 18 
# Present address: Department of Bacteriology, University of Wisconsin-Madison, WI, USA 19 

*Corresponding author 20 

Email: karthik@bact.wisc.edu 21 

 22 

 23 

 24 

Correspondence and requests for materials should  25 

be addressed to K.A. (karthik@bact.wisc.edu) 26 

 27 
 28 
 29 
 30 
 31 
 32 



This PDF file includes: 33 
 34 
Supplementary Figures 1 to 14 35 
 36 
Supplementary Fig. 1. Sequence alignment of DsrA proteins identified in this study with 37 
reference sequences. 38 
 39 
Supplementary Fig. 2. Sequence alignment of DsrB proteins identified in this study with 40 
reference sequences. 41 
 42 
Supplementary Fig. 3. Sequence alignment of AsrC proteins identified in this study with 43 
reference sequences. 44 
 45 
Supplementary Fig. 4. Genome summary showing individual sulfur oxidation, and sulfate 46 
and sulfite reduction genes (dsr only) identified in this study. 47 
 48 
Supplementary Fig. 5. Sequence alignment of DsrD proteins identified in this study with 49 
reference sequences. 50 
 51 
Supplementary Fig. 6. Phylogenetic analysis of dissimilatory sulfite reductase subunit D 52 
genes inferred by maximum-likelihood. 53 
 54 
Supplementary Fig. 7. Phylogenetic analysis of quinone-interacting membrane 55 
oxidoreductase genes inferred by maximum-likelihood. 56 
 57 
Supplementary Fig. 8. Phylogenetic analysis of adenosine phosphosulfate reductase genes 58 
inferred by maximum-likelihood. 59 
 60 
Supplementary Fig. 9. Phylogenetic analysis of sulfate adenylyltransferase (ATP 61 
sulfurylase) genes inferred by maximum-likelihood. 62 
 63 
Supplementary Fig. 10. Phylogenetic analysis of newly identified dsrT genes. 64 
 65 
Supplementary Fig. 11. Example of observed dsrT-dsrM gene fusion and its comparison to 66 
typical dsrT-containing operons. 67 
 68 
Supplementary Fig. 12. Structural model of DsrT proteins. 69 
 70 
Supplementary Fig. 13. Sequence alignment of DsrC proteins identified in this study with 71 
reference sequences. 72 
 73 
 74 
 75 
 76 
 77 
 78 



Other Supplementary Files 79 
 80 
Data File S1. Complete RP tree in newick format. 81 
 82 
Data File S2. Complete dsrAB tree in newick format. 83 
 84 
Data File S3. Complete reductive dsrAB tree inferred by neighbor joining. 85 
 86 
Data File S4. Complete reductive dsrAB tree inferred by maximum likelihood. 87 
 88 
Data File S5. Complete 16S ribosomal RNA tree inferred by neighbor joining. 89 
 90 
Data File S6. Complete 16S ribosomal RNA tree inferred by maximum likelihood. 91 
 92 
 93 
 94 
 95 
 96 
 97 
 98 
 99 
 100 
 101 
 102 
 103 
 104 
 105 
 106 
 107 
 108 
 109 
 110 
 111 
 112 
 113 
 114 
 115 
 116 
 117 
 118 
 119 
 120 
 121 
 122 
 123 
 124 



 125 
 126 
 127 
Supplementary Fig. 1. Sequence alignment of DsrA proteins identified in this study with 128 
reference sequences. Conserved residues are highlighted as follows: (i) Red – Strictly conserved 129 
binding sites for the siroheme-[4Fe4S] (2) (ii) Orange – Substrate binding sites in dsrA (2) (iii) 130 
Cyan – Highly conserved residues of the same type (9). The secondary structure elements are 131 
indicated below the alignments with blue arrows depicting α-helices and pink cylinders 132 
indicating β-sheets.  133 
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MAQSQPKDPERHASYLPTEKRSTKPFH---PTPMLDQLETGPWPSFVTGLKRL------AHNN--NM-------------MVDLLGQLEHSYKTRLGYWK-G GTVSVFGYGGGIIPRFSEV-----A DKFPESKEFHTLRVQPPAGNHYTTKILRRLSDSW-NKYGSGLIAFHGQTGNIMFIGATTENTQRFFDEIN-E-YGFDLGGA GPCVRTAQSCVGSARCEQSNCNEHRIHRTL--VNDFIDDMHRPALPYKFKFKVSGCPNDCVNSIQRSDFAVIGTWRDDMQVDQAEVKAFV-----------AGKGR KY-----VIDNVVARCPTKALSLND-----------------D-----------DTLAVDNRNCVRCMHCINV----------- --MTRALKPGKDKGVTILIGGKR --TLKIGDTFGTIVVPFMKL----DTDAD--YEKLKK-LAHNVIDFW-----AENGL-EHERCGEMIERIGLVNFL-EGIG-------LEVD--PNMI---VHP RT GSY----V-------RMD-----GWDAEVERLKLAKAG*

LVE-LGRNIMEFW-----AENGL-EHERCGEMVERIGLANFL-EGVG-------LEVD--PNMV---NHPRT NPY----I-------RMD-----GWDEEVARVKAKAG*
D--------------------------------------------------------------------------------------------------------- --------------------- ---ED-----FEKLVE-LGRNIIDFW-----AENGL-EHERCGEMIDRIGLANFL-DGIG-------LEAD--AAMV---AHPRT NSY----I-------RTD-----GWEEEAERVTQAKSG*

MHCLNV-------------MTKALSPGDDKGVTILMGGKR --TLKIGDTMGTVVVPFMKL----ETDED--YESLKE-LAQTTIDFW-----AENGL-EHERCGEMIERIGLVNFL-EGIG------ -LEVD--PNMV---SYPRT SSY----V-------RMD-----EWDQEAEKWNQRKAAKAG*
MAQNQPKNPEKHSTFIPKEKKSTKPFH---KTPMLDQLESGPWPSFVTGLKRL------AHDN--NM-------------MVDLLGQLEHSYTTRKGYWK-G GTVSVFGYGGGIIPRFTELMGSDGK AMFPEAKEFHTLRVQPPAGNHYTTKMLRQLSDSW-KKWGSGLIAFHGQTGNIMFIGSTSENTQHFFDEIN-E-YGFDLGGA GPCVRTAMSCVGAARCEQSCANEQKIHRTL--VNNFIDDMHRPALPYKFKFKVSGCPNDCMNSIQRADFAVIGTWRDDMKVDQKEIKAFI-----------KAKSR KY-----VIDNVVNRCPTKALSLND-----------------D-----------DTLDVDNRNCVRCMHCINV----------- --MTKALKPGNDKGITLLMGGKR --TLKIGDTFGTVIVPFMKL----ETDAD--YERIRE-IAANSIDFW-----AENGL-EHERCGEMIERIGLANFL-EGIG-------LEVD--PNMI---NHP RT SSY----V-------RLD-----EWDQEAEKWNQRKHQAAAG*
MAQNQPKNPEKHSTFIPKEKKSTKPFH---KTPMLDQLESGPWPSFVTGLKRL------AHDN--NM-------------MVDLLGQLEHSYTTRKGYWK-G GTVSVFGYGGGIIPRFTELMGSDGK AMFPEAKEFHTLRVQPPAGNHYTTKMLRQLSDSW-KKWGSGLIAFHGQTGNIMFIGSTSENTQHFFDEIN-E-YGFDLGGA GPCVRTAMSCVGAARCEQSCANEQKIHRTL--VNNFIDDMHRPALPYKFKFKVSGCPNDCMNSIQRADFAVIGTWRDDMKVDQKEIKAFI-----------KAKSR KY-----VIDNVVNRCPTKALSLND-----------------D-----------DTLDVDNRNCVRCMHCINV----------- --MTKALKPGNDKGITLLMGGKR --TLKIGDTFGTVIVPFMKL----ETDAD--YERIRE-IAANSIDFW-----AENGL-EHERCGEMIERIGLANFL-EGIG-------LEVD--PNMI---NHP RT SSY----V-------RLD-----EWDQEAEKWNQRKHQAAAG*
MAQSQPKDPERHASYLPTEKRSTKPFH---PTPMLDQLETGPWPSFVTGLKRL------AHNN--NM-------------MVDLLGQLEHSYKTRLGYWK-G GTVSVFGYGGGIIPRFSEV-----A DKFPESKEFHTLRVQPPAGNHYTTKILRRLSDSW-NKYGSGLIAFHGQTGNIMFIGATTENTQRFFDEIN-E-YGFDLGGA GPCVRTAQSCVGSARCEQSNCNEHRIHRTL--VNDFIDDMHRPALPYKFKFKVSGCPNDCVNSIQRSDFAVIGTWRDDMQVDQAEVKAFV-----------AGKGR KY-----VIDNVVARCPTKALS-LN---------------DDD------------TLAVDNRNCVRCMHCINV----------- --MTRALKPGKDKGVTILIGGKR --TLKIGDTFGTVVVPFMKL----DTDAD--YEKLKK-LAHNVIDFW-----AENGL-EHERCGEMIERIGLVNFL-EGIG-------LEVD--PNMI---VHP RT GSY----V-------RMD-----GWDAEVERLKQAKTG*
MAQNQPKNPEKHSTFIPKEKKSTKPFH---KTPMLDQLESGPWPSFVTGLKRL------AHDN--NM-------------MVDLLGQLEHSYTTRKGYWK-G GTVSVFGYGGGIIPRFTELMGSDGK AMFPEAKEFHTLRVQPPAGNHYTTKMLRQLSDSW-KKWGSGLIAFHGQTGNIMFIGSTSENTQHFFDEIN-E-YGFDLGGA GPCVRTAMSCVGAARCEQSCANEQKIHRTL--VNNFIDDMHRPALPYKFKFKVSGCPNDCMNSIQRADFAVIGTWRDDMKVDQKEIKAFI-----------KAKSR KY-----VIDNVVNRCPTKALSLND-----------------D-----------DTLDVDNRNCVRCMHCINV----------- --MTKALKPGNDKGITLLMGGKR --TLKIGDTFGTVIVPFMKL----ETDAD--YERIRE-IAANSIDFW-----AENGL-EHERCGEMIERIGLANFL-EGIG-------LEVD--PNMI---NHP RT SSY----V-------RLD-----EWDQEAEKWNQRKHQAAAG*

VTKKMH---ATPMLDQLESGPWPSFVKGLKRL------AADK--DM-------------MVDLLGQLEFSYKTRTGYWK-G GTASVIGYGGGVIPRFSEI-----ADKFPKSAEFHTLRIMPAPGMH YTTDILRKFCDIW-EQHGSGLIALHGQSGDIMLQGCTTENIQPAFDAVN-E-LGFDMGGA GPSVRTSMSCVGHARCEHSCYDEGRAHRTV--MNNFTDELHRPALPYKFKFKFSGCANDCMNSIQRSDMAVIGTWRDDIQVKQDEVKQFV-----------KAKGR DY-----VIDNVVTRCPTRCIK-LN-----------------G----------DDTLTIDNRNCVRCMHCINV----------- --MTKALAPGKDRGVTVLVGGKR --TLKIGDLLGTVIVPFMKL----DTDED--FEKLVE-LARSIIDFW-----AENGL-EHERCGEMIERIGLANFL-EGLG-------LEAD--PAML---AHP RT NSY----V-------RTD-----GWEAEVERLKQAKIG*
MAQNQPKNPEKHSTFIPKEKKSTKPFH---KTPMLDQLESGPWPSFVTGLKRL------AHDN--NM-------------MVDLLGQLEHSYTTRKGYWK-G GTVSVFGYGGGIIPRFTELMGSDGK AMFPEAKEFHTLRVQPPAGNHYTTKMLRQLSDSW-KKWGSGLIAFHGQTGNIMFIGSTSENTQHFFDEIN-E-YGFDLGGA GPCVRTAMSCVGAARCEQSCANEQKIHRTL--VNNFIDDMHRPALPYKFKFKVSGCPNDCMNSIQRADFAVIGTWRDDMKVDQKEIKAFI-----------KAKSR KY-----VIDNVVNRCPTKALSLND-----------------D-----------DTLDVDNRNCVRCMHCINV----------- --MTKALKPGNDKGITLLMGGKR --TLKIGDTFGTVIVPFMKL----ETDAD--YERIRE-IAANSIDFW-----AENGL-EHERCGEMIERIGLANFL-EGIG-------LEVD--PNMI---NHP RT SSY----V-------RLD-----EWDQEAEKWNQRKHQAAAG*
MAQNQPKNPEKHSTFIPKEKKSTKPFH---KTPMLDQLESGPWPSFVTGLKRL------AHDN--NM-------------MVDLLGQLEHSYTTRKGYWK-G GTVSVFGYGGGIIPRFTELMGSDGK AMFPEAKEFHTLRVQPPAGNHYTTKMLRQLSDSW-KKWGSGLIAFHGQTGNIMFIGSTSENTQHFFDEIN-E-YGFDLGGA GPCVRTAMSCVGAARCEQSCANEQKIHRTL--VNNFIDDMHRPALPYKFKFKVSGCPNDCMNSIQRADFAVIGTWRDDMKVDQKEIKAFI-----------KAKSR KY-----VIDNVVNRCPTKALSLND-----------------D-----------DTLDVDNRNCVRCMHCINV----------- --MTKALKPGNDKGITLLMGGKR --TLKIGDTFGTVIVPFMKL----ETDAD--YERIRE-IAANSIDFW-----AENGL-EHERCGEMIERIGLANFL-EGIG-------LEVD--PNMI---NHP RT SSY----V-------RLD-----EWDQEAEKWNQRKHQAAAG*

MLMVQLACPKCGFVIEQYGAEQLETDAQKQKRYQYLRKKQSLCPSCLTQTAKL EERRVELEAPPQAELMAEAEAPPEARAEGEAA--TPTPFCDELERGPWPSHVTELKQT---------------- ------------RYHMQMYEEGLRQKRTQWGFG GYTSIPGVASGILMRASAR-----PDIAKGA---NLVRAFCPSGTFYSTKTFRALCDVA-DRHGYGILHLHATTCDIEVLGVPKEELRATVDEL V-A-AGLDVGST GDAYRNCQECIGPLRCEMVLVDSVAMRQAY--FTRFLDDVQYPRFPHKIKFKLSGCPNDCTRSQQKGDIAIVGVFRDPPRIDEARLDDW------------VKNGG -D------LAHVVRMCPTRAME-WD-----------------G-----------RRLTIDADACVRCMYCINK----------- --CP-AIRPGGDRGVAVLAGGKM --RGKYGPLQPFLIAPLVPA----IP--P-DFKEVFD-LCAKITDVY-----DEHAR-RKERLGDFIYRTGIDEFC-RLVG-------VAPT--PQQM---VAP RI NPF----Y-HWTPEELQA-------SRKEA*
MLVVQLACPKCGFVIEQYPAEQLETDSQKQKRYQYLRKKQTLCPSCLTQTSKL EERRVEAQAGAEASVLAAAQAPAEAGAPEADE--GPTPFCDELGRGPWPSHVRELRRT---------------- ------------RYHMQMYEEALRLRQTQWGFG GYVSLPGVAAGLAVRASAR-----PEIAKGA---NFLRILPPGGSFYSTETLGKVCDIA-DRYAYGLLHLHSTGGNIEILGIPTEQLKEVVSAL N-A-QGLDVGST GDAYRNTVECVGPARCDATLIDTLGIRDAW--YRRFLDDVQFPRFPHKLKIKISGCPNDCTRSVQKSCIALIGVFRDAPKIDHERLAAW------------VEGGG -D------AAHIARMCPPRALD-WD-----------------G-----------RRLAIDQEACTHCMYCINK----------- --CP-AIRPGDDRGVAVLVGGKL --RGKYGPLLGRVLVPFVPL----AP--P-EYRELFD-LLHRIDEVF-----DEHAR-RKERLGDFLFRIGMDQFS-RLVG-------IEPS--AHQM---AEP RS NVF----Y-HWAAGPPGS---------DAAEV*
MLMVQLACPRCGFVIEQYGAAQLEADTQKQKRYQYLRKKQTLCPSCLSQTAKL EERRVEVEAGPQAELMAEAEAPPEAVPAGEAV--APTPLCDELERGPWPSHVTELKQT---------------- ------------RYHMQMYEEGLRQKRTQWGFG GYTSIPGVASGILMRASAR-----PDIAKGA---NLVRAFCPSGTFYSTQTFRALCDVA-DRHGYGILHLHATTCDIEVLGVPKEELRATVDEL V-A-AGLDVGST GDAYRNCQECIGPLRCEMVLVDSVAMRQAY--FTRFLDDVQYPRFPHKIKFKLSGCPNDCTRSQQKGDIAIVGVFRDPPTIDAARLEGW------------VAGGG -D------IAHIVRMCPTRAME-WD-----------------G-----------RRLAIDADGCVRCMYCINK----------- --CP-AVRPGGDRGVAVLAGGKM --RGKYGPLQPFVIAPFVPA----VP--P-DFTEVFD-LCAKITDVY-----DEHAR-RKERLGDFIYRTGIDQFC-RLVG-------VPSA--PQQM---VSP RI NPF----Y-HWTPEELQA-------SRKEAD*
MLMVQLACPKCGFVIEQYGAEQLETDAQKQKRYQYLRKKQSLCPSCLTQTAKL EERRVELEAPPQAELMAEAEAPPEARAEGEAA--TPTPFCDELERGPWPSHVTELKQT---------------- ------------RYHMQMYEEGLRQKRTQWGFG GYTSIPGVASGILMRASAR-----PDIAKGA---NLVRAFCPSGTFYSTKTFRALCDVA-DRHGYGILHLHATTCDIEVLGVPKEELRATVDEL V-A-AGLDVGST GDAYRNCQECIGPLRCEMVLVDSVAMRQAY--FTRFLDDVQYPRFPHKIKFKLSGCPNDCTRSQQKGDIAIVGVFRDPPRIDEARLDGW------------VKNGG -D------LAHVVRMCPTRAME-WD-----------------G-----------RRLTIDADACVRCMYCINK----------- --CP-AIRPGGDRGVAVLAGGKM --RGKYGPLQPFLIAPLVPA----IP--P-DFKEVFD-LCAKITDVY-----DEHAR-RKERLGDFIYRTGIDEFC-RLVG-------VAPT--PQQM---VAP RI NPF----Y-HWTPEELQA-------SRKEA*
MLMVQLACPKCGFVIEQYGAEQLETDAQKQKRYQYLRKKQSLCPSCLTQTAKL EERRVELEAPPQAELMAEAEAPPEARAEGEAA--TPTPFCDELERGPWPSHVTELKQT---------------- ------------RYHMQMYEEGLRQKRTQWGFG GYTSIPGVASGILMRASAR-----PDIAKGA---NLVRAFCPSGTFYSTKTFRALCDVA-DRHGYGILHLHATTCDIEVLGVPKEELRATVDEL V-A-AGLDVGST GDAYRNCQECIGPLRCEMVLVDSVAMRQAY--FTRFLDDVQYPRFPHKIKFKLSGCPNDCTRSQQKGDIAIVGVFRDPPRIDEARLDDW------------VKNGG -D------LAHVVRMCPTRAME-WD-----------------G-----------RRLTIDADACVRCMYCINK----------- --CP-AIRPGGDRGVAVLAGGKM --RGKYGPLQPFLIAPLVPA----IP--P-DFKEVFD-LCAKITDVY-----DEHAR-RKERLGDFIYRTGIDEFC-RLVG-------VAPT--PQQM---VAP RI NPF----Y-HWTPEELQA-------SRKEA*
MLMVQLACPKCGFVIEEYRADQLEADAQKQKRYQYLKKKQALCPSCLTQTTKL EERRVDVEARPETAAPEVAKAEAAVEAPRPAETHGPTPLCDELERGPWPSHVTELKKT---------------- ------------RYHLQMYEESLSRRQTQWGFG GYVSLPGVAAGFAIRASAR-----PEITKGA---NFVRVLPPAGNFYSAAMLSKVCDIA-DRYAYGLLHLHSTGGNIEILGIPTEQLLEVVSAL N-A-QGLDVGST GDAYRNTVECVGPARCDAALIDTLGIRDAW--FRRFLDDVQFPRFPHKLKVKISGCPNDCTRAVQKSCIALIGVFRDAPKINGEQLAVW------------VGEGG -D------IAHVASMCPPRAME-WD-----------------G-----------GRLTIDAEACTHCMYCINK----------- --CP-AIRPGDDRGVAVLVGSKL --RGKYGPLLGRVLVPFVPL----TP--P-AYTELFD-LLHRIDEVF-----DEHAR-RKERLGDFLFRIGIDEFS-RLVG-------VEPS--PHQM---AEP RS NVF----F-HWAAGGPVG------GEKEV*

N-A-QGLDVGST GDAYRNTVECVGPARCDAALIDTLGIRDAW--FRRFLDDVQFPRFPHKLKVKISGCPNDCTRAVQKSCIALIGVFRDAPKINGEQLAVW------------VGEGG -D------IAHVASMCPPRAME-WD-----------------G-----------GRLTIDAEACTHCMYCINK----------- --CP-AIRPGDDRGVAVLVGSKL --RGKYGPLLGRVLVPFVPL----TP--P-AYTELFD-LLHRIDEVF-----DEHAR-RKERLGDFLFRIGIDEFS-RLVG-------VEPS--PYQM---AEP RS NVF----F-HWAAGGPVG------GEKEV*
MLMVQLACPKCGFVIEQYGAEQLETDAQKQKRYQYLRKKQSLCPSXXXXXXXX XXXVELEAPPQAELMAEAEAPPEARPEGEAVT---PTPFCDELERGPWPSHVTELKQT---------------- ------------RYHMQMYEEGLRQKRTQWGFG GYTSIPGVASGILMRASAR-----PDIAKGA---NLVRAFCPSGTFYSTKTFRALCDVA-DRHGYGILHLHATTCDIEVLGVPKEELRATVDEL V-A-AGLDVGST GDAYRNCQECIGPLRCEMVLVDSVAMRQAY--FTRFLDDVQYPRFPHKIKFKLSGCPNDCTRSQQKGDIAIVGVFRDPPRIDEARLDGW------------VKNGG -D------LAHVVRMCPTRAME-WD-----------------G-----------RRLTLDADACVRCMYCINK----------- --CP-AIRPGGDRGVAVLAGGKM --RGKYGPLQPFLIAPFVSA----IP--P-DFKEVFD-LCAKITDVY-----DEHAR-RKERLGDFIYRTGIDEFC-RLVG-------VAPT--PQQM---VAP RI NPF----Y-HWTPEELQA--------SPKEA*

MAELY---NTPNLDELENGPWPSFVTGLKRL------ASDSHAGA-----------EMAHDVLGTLETSYVTKKGYWK-G GTVGVIGYGGGIIPRFNELKNEDGTYKFPAAGEFHTLRVQPPAGMHY TSTLLRDMCDMFVDNGGSGLIAFHGQSGDIMLQGATEATTQTIFNTFN-D-YGFDLGGA GPAVRTGMSCVGASRCEMSNVNEQAVLRTL--VNAFLDDMHRPALPYKMKFKVSGCANDCMNTVQRADFAVIGTWRDDIKINQDLWKAMV-----------ADKGR SY-----VIDNITSRCPTSAMTLNE-----------------D-----------NSITIDNKNCVKCMHCLNVTSPLTHKYIVK GDVEPILATGDDKGVMIIMGGKR --TLKIGDLFGSVIVPFMKM----DTADD--FKAIED-LAGEVIDFF-----AENAL-EHERTGEMIERIGVVNFL-EGIG-------LNVD--PNMV---NST RT SSY----V-------RMD-----TWDEEAVKWFENKAEASA
VLELSYREKIGHWKHG GIVGVFGYGGGVIGRYSDV-----PEKFPDIAHFHTLRINMPASWFYTTEALRGLCDIW-ERHGSGLTNMHGSTGDIIFLGTSTPELEPTFAELT-N-MGFDLG GS GSVLRTPSCCVGPARCEWACYDTLKLTYDI--TMHYQDELHRPMFPYKFKFKMAGCPNDCVASIARADLSIIGTWRDKIQINHDAVREY------------AKKGK -D-----IQSDVINNCPSKCMK-WD-----------------G-----------KTLHIEDSECNHCMHCINV----------- --MPKALRPGKDRGACLLIGAKA --PIMEGALLSSVLVPFIKM----EP--P--YTELYE-LVDKIWELW-----GEEGK-NRERVGEYIQRIGLGNFL-EMIE-------VEPI--PEMV---AHP RE NPY----I-FFEEYFEDD-------DEEGTDE*

MANEEK---KTPLLDQLEEGRWPSFVKEIKKA------AAKN--KK-------------AEALLGQLELSYREKKVHWKHG GIVGVKGYGGGVIGRYSDV-----PEQFPDAAEFHTIRVNQPAGWF YTTEALRKLCDIW-EKYGSGLTNFHGSTGDAILLGTDTDKLQACFDELA-E-AGFDLGGS GSDLRTPSCCVGPARCEFACFDTLDVCHEI--TMEFQNELHRPMWPYKFKIKIAGCPNDCVASIARADLSVIGTWRDEIRVNQEEVKAY------------AEAGF -D-----IQGMVVEKCPKKAVK-YN---------------PET-----------RQIVIDNESCTRCMHCINE----------- --MPRALRVGKEGGATLLIGAKA --PIVKSAFMSWVIIPFMEM----KP--P--YTELKD-FIRTITDWW-----DENGK-TRERIGETIYRLGMPKFL-RDTG-------IKPV--PQMV---TAP RA NPY----Y-FWYPEEVK
MANEEK---KTPLLDQLEEGRWPSFVKEIKKA------AAKN--KK-------------AEALLGQLELSYREKKVHWKHG GIVGVKGYGGGVIGRYSDV-----PEQFPDAAEFHTIRVNQPAGWF YTTEALRKLCDIW-EKYGSGLTNFHGSTGDAILLGTDTDKLQACFDELA-E-AGFDLGGS GSDLRTPSCCVGPARCEFACFDTLDVCHEI--TMEFQNELHRPMWPYKFKIKIAGCPNDCVASIARADLSVIGTWRDEIRVNQEEVKAY------------AEAGF -D-----IQGMVVDKCPKKAVK-YN---------------AET-----------REIVIDNESCTRCMHCINE----------- --MPRALRVGKEGGATLLIGAKA --PIVKSAFMSWVIIPFMEM----KP--P--YTELKD-FIRTITDWW-----DENGK-TRERIGETIYRLGMPKFL-RDTG-------IKPV--PQMV---TAP RA NPY----Y-FWYPEEVK
MSDEL---KTPLLDELEKGAWPSFVTDLKSM------AGKS--NM-------------VKDLLRQLEKSYRDKRGYWKHG GLVGVMGYGGGVIGRYSAL-----PDEFPGVSHFHTLRINQTSGWFY TSKALNELMDIW-DEHGSGLLNMHGSTGDLVFLGTVSDELEPTFRAVT-E-KGWDLGGS GSDLRTPSCCVGPARCENACFDTMALTYNI--THKYQDELHRPMFNYKYKIKMSGCPNDCTAAIARSDMGVIGIWKDDIRVNQAEFANY------------VDSGF -N-----VQEFVVEKCPTKCIS-VE-----------------G-----------KEIKIDNSNCVKCMHCINT----------- --MPKALAVGKDRGVAITLGAKA --PIVEGALFGSVMVPFMKM----EP--P--FEEFHD-LLGRIWEFW-----DEYGK-NRERIGEFIVRIGLATFI-EGIG-------LDPI--PQMV---KQP RD NPY----I-FFEEY----------YKEEEEK*

LELSYKEKRGHWKHG GLVGVMGYGGGVIGRDSDS-----PDKFPACAHFHTMRVNQPSGWFYTSKALRELCDIW-DAHGSGMTNMHGSTGDCVFLGTTTEELEPIFKELT-D-KGWDLG GS GSDVRTPSCCNGPARCEYACYDTMDMCYNI--TMAYQDELHRPAFAYKWKFKFSGCPNDCVASIARSDFSVIGTWRDDIRIDQAAVKAY------------SDSGM -D-----IRADVIRKCPTACMG-FD-----------------G-----------KAIKIDNKQCNRCMHCINV----------- --MPKALRPGKDTGATILIGAKA --PIIEGALLASVLVPFMKL----SKEDD--YKEFKD-LVGRIWEFW-----DEHGV-SRERIGECIQRVGLGNFI-EEIG-------VDPI--PEMV---MHP RA NPY----I-FYEEYFEEG-------DES*
MAKH---ETPLLDQLESGPWPSFVSDLKQE------AKSR--AKNEKGIEYQIPQDAVDDLLGVLELSYKHGRTHWKHG GIVGVFGYGGGVIGRYCDQ-----PEQFPGVAHFHTLRVSQPSGKFYT TKYLEDICDLW-ERRGSGITNMHGSTGDIIFLGTTTPQLEEVFFELTHN-LNQDLGGS GSNLRTPSDCIGQARCEYACFDTQAICHDL--TNEYQDELHRPAFPYKFKFKFDGCPNCCVASIARADLAFVGTWRDDIRIDQEAVKAYVGGE--IMPNGGAHAGR -DWGPFDIQKEVIALCPTKCMR-YE-----------------D-----------GKLEINTPECTRCMHCINV----------- --MPRALRIGNDRGCSIFAGAKA --PILDGAQMGSLIVPFIKV----ED--P--YDEIKEKVIEPIWDWW-----MEEGK-NRERLGELMKRQGFQKLL-EVTG-------FKPD--PRMV---QEP RT NPY----I-FWKEDEVPG-----GFKRDINEFRKYHKR*
MAKR---KTPMLDELENGKWPSFISDIKQE------AEAR--EKT--NVDLQAPKEVCNDLLDILELSYKDREGHWKHG GVAGVFGYGGGVIGRYCDQ-----PEQFPAAKDFHTLRVNQPSSYFYK TEYLRQLCELW-ERRGSGLTNMHGSTGDIILLGTTTPQLEEVFWELTHN-LKQDLGGS GSVLRSPNCCIGKARCEFACYDTQQACRAL--TMEYQDELHRPAFPYKFKFKFDGCPNGCVASIARADMSVIGTWRDDIRIDQKAVQAYVGGE--FKPDAGAHAGR -DWGPFDIEKEVIDLCPTHCMA-WN-----------------G-----------EKLGINNRECNRCMHCINT----------- --MPRALRIGEDTGASILFGAKA --PILEGAQLGTLTIPFMKI----EE--P--YDELKG-LIEKVWDWW-----SEEGR-NRERLGELIQRMGFAKFL-EVCE-------IKAD--PRMI---REP RS NPY----I-FWKETDVPG-----GWERDIKDFRKKHQK*
MAKR---ETPLLDQLEGGKWPSFVKDIKQA------AEKK--PM-------------VEDLLHQLGLSYK--------- -----------VLVK--------------------------------- ---------------------------------------------------------- ---------------------------------------------------RRNGCS------------------------------------------------- ------------------------------------------------------------------------------------ ----------------------- ----------------------------P-------A---------------ITEG*
MAKH---KTPLLDQLESGPWPSFVSDIKQE------IEHR--YANPKGVDYQVPAECPDDLLGLLELSYVDGETHWKHG GIVGVFGYGGGVIGRYCDQ-----PQKFPGVAHFHTIRVAQPSGMFYT TEFLRQLCDLW-ELRGSGLTNMHGATGDIVLIGTSTPQLEEVFHELTHK-MNNDLGGS GSNLRTPACCLGESRCEYACYDTQELCYQL--TQEYQDELHRPAFPYKFKFKFDGCPNGCVAAIARSDMSFLGTWRDEIRVDQKTVAAYVGGE--IAPNAGAHAGR -DWGKFDIQKEVVDLCPSGCMR-YE-----------------N-----------GKLEINDKECVRCMHCICV----------- --MPRALKIGNDRGCSILIGAKA --PILDGPQMGSLTIPFIKV----EE--P--YDEIKE-FIESVWDWW-----MEEGK-NRERIGETLKRLGFAKLL-EVTG-------IKAD--PRHV---QEP RH NPY----I-FWKEEDVKG-----GWQREISDYRVKHQR*

MGIPGQEHLWDKEV KGHRTYNDIRIFTDEQLKNYTEEELKNFKPKH---DTPMLDELEKGPWPSFVSDIKRE------ALHR--KKLAQD-DMMIPRDVADDLLGQVELSYVEKETHWKHG GIVGVL GYGGGVVGRYSDQ-----QAKFPGVAHFHTYRINQPGGKFYTTDWLRGFCDIC-EYRGSGITNMHGSTGDMVILGTTSDQLEPIFFDLTHD-LGVDIG GS GGNLRTPSDCLGKARCEFACFDTMDMCYDM--TMTYQDELHRPAFPYKFKFKFDGCPNGCVASIARSDCAFIGTWKDDIRINQEAVKEYIAGK--IPRNGGEMTGR -DWGAFNIQEEVIERCPTQCMN-WD-----------------G-----------NKISINNGECTRCMHCIDV----------- --MPEALRVGADQGLSLLFGAKA --PILEGARLATLVIPFIYA----KS--P--YDNIKA-VVRKAIDWW-----TEEGK-NRERIGELINRVGLGTFL-DVLG-------IPAM--PQMV---KEP RS NAY----M-FFKESEVPG-----GWKRDIKDYRKRHPA*
MKKY---NTPLLDDLEKGPWPSFVTEMKKA------GKKN--EM-------------ANDAVGHLEKCYSTKKGYWKHG GIVGVLGYGGGVIGRYSEL-----GEEFPGVAHFHTVRLNQPSGWFYT SKVLREICDIW-DKYGSGLTNVHGSTGDLVLLGCRTEALEPLFAEYS-S-RGWDLGGS GSDMRTPSCCVGPGRCEWANYNTLEACYQI--TQEFQDELHRPMFAYKSKIKFAGCACDCVASAARADFSVIGTWKGDIKIDQKEVKNY--------------ANK MD-----INAEIVDMCPTKCMS-YN-----------------G-----------KELKINNSECNRCMHCITR----------- --MTKALRPSGERGVTICMGSKA --PIVVGSLLSWVIVPFMKM----EP--P--YTEFKA-FVRKCWEWW-----DDNAK-PRERIGEVIEAKGMRSFL-EAIG-------VPPQ--PQQI---REP RK DPF----I-FYTDEDIAR-----FKAKEAEEKKTGKYKF*
MAKH---KTPMLDELEKGKWPSFVSDIKQE------AENR--GKT--SVDLQTPKEACDDLLGLLELTYKDKVVHWKHG GIVGVFGYGGGVIGRYCDQ-----PDQFPAIRDFHTMRVNQPSSKFYS TEFLRQLCDLW-ERRGSGLTNMHGSTGDIILLGTTTPQLEEVFWEMTHN-LHQDLGGS GSNLRTPSDCIGMARCEYACYDTMALCYNL--TMEYQDELHRPAFPYKFKFKFDGCPNGCVASIARADMSFIGTWRDDIRIDQEAVKAYVGGE--FKPNAGAHSGR -DWGAFDIQKEVIGLCPTQCME-WD-----------------G-----------KKLKIDNKECTRCMHCINV----------- --MPRALRIGQDTGASILFGAKA --PILEGAQMSTLTVPFMKI----EE--P--YDEIKD-LIEKVWDYW-----SEEGK-NRERLGEMIQRVGFQKFL-EVCE-------LEPD--PRMI---QEP RS NPY----I-FWKEGDVPG-----GWDRDINEFRKKHQR*
MKKY---NTPLLDDLEKGPWPSFVTEMKKA------GKKN--EM-------------ANDAVGHLEKCYSTKKGYWKHG GIVGVLGYGGGVIGRYSEL-----GEEFPGVAHFHTVRLNQPSGWFYT SKVLREICDIW-DKYGSGLTNVHGSTGDLVLLGCRTEALEPLFAEYS-S-RGWDLGGS GSDMRTPSCCVGPGRCEWANYNTLEACYQI--TQEFQDELHRPMFAYKSKIKFAGCACDCVASAARADFSVIGTWKGDIKIDQKEVKNY--------------ANK MD-----INAEIVDMCPTKCMS-YN-----------------G-----------KELKINNSECNRCMHCITR----------- --MTKALRPSGERGVTICMGSKA --PIVVGSLLSWVIVPFMKM----EP--P--YTEFKA-FVRKCWEWW-----DDNAK-PRERIGEVIEAKGMRSFL-EAIG-------VPPQ--PQQI---REP RK DPF----I-FYTDEDIAR-----FKAKEAEEKKTGKYKF*

MSDEL---KTPLLDELEKGAWPSFVTDLKSM------AGKS--NM-------------VKDLLRQLEKSYRDKRGYWKHG GLVGVMGYGGGVIGRYSAL-----PDEFPGVSHFHTLRINQTSGWFY TSKALNELMDIW-DEHGSGLLNMHGSTGDLVFLGTVSDELEPTFRAVT-E-KGWDLGGS GSDLRTPSCCVGPARCENACFDTMALTYNI--THKYQDELHRPMFNYKYKIKMSGCPNDCTAAIARSDMGVIGIWKDDIRVNQAEFANY------------VDSGF -N-----VQEFVVEKCPTKCIS-VE-----------------G-----------KEIKIDNSNCVKCMHCINT----------- --MPKALAVGKDRGVAITLGAKA --PIVEGALFGSVMVPFMKM----EP--P--FEEFHD-LLGRIWEFW-----DEYGK-NRERIGEFIVRIGLATFI-EGIG-------LDPI--PQMV---KQP RD NPY----I-FFEEY----------YKEEEEK*
MAEY---QTPQLDELEKGPWPSFVSEIKKA------AETS--PM-------------ANGLLGQLERSYQEKIGHWKHG GIVGVMGYGGGVIGRYSDL-----GEDFPEVAHFHTIRINQPAGWFYT SEKLRTLCDIW-EAHGSGLTNMHGSTGDIVFLGTRTDQLEPIFSKLT-K-AGFDLGGS GSDVRTPSCCVGPARCEWACYDTLKVTRKL--TMDYQDELHRPAFPYKFKFKMSGCPNDCVASIARADMSIIGTWRDNIKIDQGAVREY------------VANGL -N-----MDDDVIDRCPTKCMK-WS-----------------G-----------DTLAIDNSNCVRCMHCINV----------- --MTKALAPGDDRGATILLGAKA --PIVEGAMLSSVLIPFIKI----DEEEE--LESLKE-LVEEIWDLW-----CEEGK-SRERVGEFIQRVGLGNFL-DAIG-------LEPL--PEMV---AHP RE NPY----I-FFEQDDEDE-----DEDEDENE*

QTPQLDELEKGPWPSFVSEIKKA------AETS--PL-------------ANGLLGQLERSYQEKIGHWKHG GIVGVMGYGGGVIGRYSDL-----GEEFPEVAHFHTVRINQPAGWFYTSEKLRQL CDIW-EAHGSGLTNMHGSTGDIVFLGTRTEELEPIFAKLT-Q-AGFDLGGS GSDVRTPSCCVGPARCEWACYDTLKLCHRL--TMDYQDELHRPAFPYKFKMKMSGCPNDCVASIARADMSIIGTWRDNIKIDQAAVQEY------------AASGK VD-----MEDDVVNRCPPRCMK-WN-----------------G-----------QALAIDNASCVKCMHCINV----------- --MPKALRPGDDRGATVLIGSKA --PIVEGALLSSVLIPFLKI----DEEEE--IVALKE-VVEEIWDLW-----CEEGK-SRERIGEFIQRIGLANFL-DAVG-------LEPL--PQMV---AHP RE NPY----IFHYETDEDKE-------EEDE*
MAKH---KTPMLDELEKGKWPSFVSDIKQE------AENR--GKT--SVDLQTPKEACDDLLGLLELTYKDKVVHWKHG GIVGVFGYGGGVIGRYCDQ-----PDQFPAIRDFHTMRVNQPSSKFYS TEFLRQLCDLW-ERRGSGLTNMHGSTGDIILLGTTTPQLEEVFWEMTHN-LHQDLGGS GSNLRTPSDCIGMARCEYACYDTMALCYNL--TMEYQDELHRPAFPYKFKFKFDGCPNGCVASIARADMSFIGTWRDDIRIDQEAVKAYVGGE--FKPNAGAHSGR -DWGAFDIQKEVIGLCPTQCME-WD-----------------G-----------KKLKIDNKECTRCMHCINV----------- --MPRALRIGQDTGASILFGAKA --PILEGAQMSTLTVPFMKI----EE--P--YDEIKD-LIEKVWDYW-----SEEGK-NRERLGEMIQRVGFQKFL-EVCE-------LEPD--PRMI---QEP RS NPY----I-FWKEGDVPG-----GWDRDINEFRKKHQR*
MSDS---KSPILDELEKGPWPSFVTEIKKA------AEKS--PM-------------AQGLLEQLELSYKEKRTHWKHG GIVGVKGYGGGIIGRYSDA-----SDKFPEVAHFHTVRVNQPSGWFYT ADALRELMAIW-EKHGSCLTNFHGSTGDTVFLGTKTSELEDIFTELS-E-KGWDLGGS GSDVRTPSCCVGPARCEFACYDTLSLTYDL--TMSYQDELHRPFFPYKWKFKMAGCPNDCVASIARSDFSIIGTWKDAIQMDGEAVKEY------------VADAN FN-----IQKFVVNKCPSKCIS-WD-----------------G-----------KELEIDNKNCVRCMHCINV----------- --MPKALRPGKEKGATLLIGAKA --PIVEGAQLASVLVPFMEM----KP--P--YQELKD-LLAAIWEFW-----DENGV-ARERIGECIQRVGLGNFV-EQIG-------LKPI--PQMV---MQP RD NPY----I-FYEEYLEEE--*

MGFE---- ------------------------------------------PIVPQK-------------------------------ELKYQDLRIY----------------- -----------------------ND-----------------------------KELNNYTDSELKSFKIKHE----------- ----------------------- --------------IPVVEQ----LESGP-----------------W-----PSFVA-DAKRLALHRRKLSQDRMM------------ID
EQLESGPWPSFVADAKRL------ALHR--RKLSQD-RMMIDRDVVEDLLGQLEVSFKDGETHWKHG GIVGVFGYGGGVIGRYSDL-----QKQFPSVAHFHTVRVNQPASKFYSSDYLRSLCDLW- EYRGSGMMNLHGSTGDIVFLGTFTEQLEPIFYELTHV-MQQDLGGS GSNLRTPSCCIGKARCEWACIDTQDMCYDF--TQHYQDELHRPAFPYKFKFKFDGCPNCCVASIARSDMSFIGTWRDNIRIDQEAVQAYIGGE--VPPNGGAHQGR -DWGKFDIKKEVLDLCPTQCMW-ME-----------------G-----------KKLMIDDKECTRCMHCINV----------- --MPKALRPGKDTGASILLGAKA --PILEGAQMATLTIPFIKC----EA--P--YDNIKEKVIEPIWDWW-----MEEGK-NRERLGELIQRQGIRKLL-QVLN-------IPAM--PQAV---KEP RS NPY----I-FWKEEDVPG-----GWKRDIKDYRSRHAR*

MPKH---DTPMLDELEKGPWPSFVTDIKRQ------AAQS--PQ-------------CWDILGQVELSYKDKITHWKHG GIVGVFGYGGGIVGRYSDV-----PKKFPGVAHFHTVRMNQPSSKYYS TAKLRAICDLW-QKYGSGMTNMHGSTGDLVLLGTTTDALEPMFYELTHD-LHQDLGGS GSNLRTPSCCLGKSRCEWACYDTQALCHFL--TMHYQDEIHRPAFPYKFKFKFSGCPNDCVSAIARSDMAVIGTWKDDIRIDQAAVQGYIKGD--FKPNAGAHGSR -DWGKFNIQTEVIDLCPTGCMW-ME-----------------G-----------NTLKIDNANCTRCMHCLNV----------- --MPRALRPGVVTGATICVGAKA --PILDGAQFATMIIPFLKI----DAANE--FAEVVE-VIEKIWDWW-----MEVGK-NRERTGEAIQRIGLPTFL-SVMG-------VDIL--PQHI---REP RS NPY----V-FWKEEEVEG-----GWTRDVKAFRKRNAQ*
MAKH---KTPLLDQLESGPWPSFVSDIKQE------IEHR--YANPKGVDYQVPAECPDDLLGLLELSYVDGETHWKHG GIVGVFGYGGGVIGRYCDQ-----PQKFPGVAHFHTIRVAQPSGMFYT TEFLRQLCDLW-ELRGSGLTNMHGATGDIVLIGTSTPQLEEVFHELTHK-MNNDLGGS GSNLRTPACCLGESRCEYACYDTQELCYQL--TQEYQDELHRPAFPYKFKFKFDGCPNGCVAAIARSDMSFLGTWRDEIRVDQKTVAAYVGGE--IAPNAGAHAGR -DWGKFDIQKEVVDLCPSGCMR-YE-----------------N-----------GKLEINDKECVRCMHCICV----------- --MPRALKIGNDRGCSILIGAKA --PILDGPQMGSLTIPFIKV----EE--P--YDEIKE-FIESVWDWW-----MEEGK-NRERIGETLKRLGFAKLL-EVTG-------IKAD--PRHV---QEP RH NPY----I-FWKEEDVKG-----GWQREISDYRVKHQR*

MGIPGQEHLWDKEV KGHRTYNDIRIFTDEQLKNYTEEELKNFKPKH---DTPMLDELEKGPWPSFVSDIKRE------ALHR--KKLAQD-DMMIPRDVADDLLGQVELSYVEKETHWKHG GIVGVL GYGGGVVGRYSDQ-----QAKFPGVAHFHTYRINQPGGKFYTTDWLRGFCDIC-EYRGSGITNMHGSTGDMVILGTTSDQLEPIFFDLTHD-LGVDIG GS GGNLRTPSDCLGKARCEFACFDTMDMCYDM--TMTYQDELHRPAFPYKFKFKFDGCPNGCVASIARSDCAFIGTWKDDIRINQEAVKEYIAGK--IPRNGGEMTGR -DWGAFNIQEEVIERCPTQCMN-WD-----------------G-----------NKISINNGECTRCMHCIDV----------- --MPEALRVGADQGLSLLFGAKA --PILEGARLATLVIPFIYA----KS--P--YDNIKA-VVRKAIDWW-----TEEGK-NRERIGELINRVGLGTFL-DVLG-------IPAM--PQMV---KEP RS NAY----M-FFKESEVPG-----GWKRDIKDYRKRHPA*
MKKY---NTPLLDDLEKGPWPSFVTEMKKA------GKKN--EM-------------ANDAVGHLEKCYSTKKGYWKHG GIVGVLGYGGGVIGRYSEL-----GEEFPGVAHFHTVRLNQPSGWFYT SKVLREICDIW-DKYGSGLTNVHGSTGDLVLLGCRTEALEPLFAEYS-S-RGWDLGGS GSDMRTPSCCVGPGRCEWANYNTLEACYQI--TQEFQDELHRPMFAYKSKIKFAGCACDCVASAARADFSVIGTWKGDIKIDQKEVKNY--------------ANK MD-----INAEIVDMCPTKCMS-YN-----------------G-----------KELKINNSECNRCMHCITR----------- --MTKALRPSGERGVTICMGSKA --PIVVGSLLSWVIVPFMKM----EP--P--YTEFKA-FVRKCWEWW-----DDNAK-PRERIGEVIEAKGMRSFL-EAIG-------VPPQ--PQQI---REP RK DPF----I-FYTDEDIAR-----FKAKEAEEKKTGKYKF*

MSGPKEPDEIKTPMLDELEKGPWPSFVKDLKQL------SRKK--PA-------------IKQLLGQLEQSYETCTDYWQ-G TVINLDGYGGGVIGRYSEL-----TEKFPEMARFNTIRILEPSGW VYSTEALRELCDIS-EKHSAGILQFHGMTGDILMLGSNNEQTFEAGEALM-E-KGWDIGGS GAALRTLACCVGPGRCEMSCFDTLGLTKYI--TDTFISELHRPEFPYKYKFKISGCANDCACSMQRSDMPIIGTWRDEIQVNQEEAAKFI-----------DQRGE QF-----VIKNVITRCPTQCMTLKD-----------------------------RTIKIDDKNCVHCMHCINV----------- --MHKALAIGKDRGVTILIGGKR --SLKIGDTMSSVLVPFMKM----ETEED--REKLTD-LVRRIWDFW-----GENGM-EHERVGEFIDRVGLGAFL-DGIG-------LLPD--PQMV---RAP RS NPY----I-KFEEYTRPR---MAGEEKKVPPFVDKELEGEETTS*
MATVNKVETPLLNELEKGPWPSFVKELKGV------AGRK--PM-------------IQDLLRQLELSYKEKRGHWKHG GLVGVMGYGGGVIGRYSDS-----PDKFPACAHFHTMRVNQPSGWFYT SKALRELCDIW-DAHGSGMTNMHGSTGDCVFLGTTTEELEPIFKELT-D-KGWDLGGS GSDVRTPSCCNGPARCEYACYDTMDMCYNI--TMAYQDELHRPAFAYKWKFKFSGCPNDCVASIARSDFSVIGTWRDDIRIDQAAVKAY------------SDSGM -D-----IRADVIRKCPTACMG-FD-----------------G-----------KAIKIDNKQCNRCMHCINV----------- --MPKALRPGKDTGATILIGAKA --PIIEGALLASVLVPFMKL----SKEDD--YKEFKD-LVGRIWEFW-----DEHGV-SRERIGECIQRVGLGNFI-EEIG-------VDPI--PEMV---MHP RA NPY----I-FYEEYFEEG-------DES*
MAKR---KTPMLDELEKGRWPSFVSDIKQE------AEAR--EKT--KVDLQTPREACDDLLGLMELSYEDKVGHWKHG GIVGVFGYGGGVIGRYCDQ-----PEQFPGIRDFHTMRVNQPSSYFYT TEYLRQVCELW-ERRGSGLTNMHGSTGDIILLGTTTPQLEEVFWELTHN-LKQDLGGS GSNLRTPNCCIGKARCEYACYDTQHLCHSL--TMEYQDELHRPAFPYKFKFKFDGCPNGCVASIARADMSVIGTWRDDIRIDQEAVGAYVGGE--FKPNAGAHSGR -DWGPFDIEKEVIDLCPTHCMA-WD-----------------G-----------NKLKINNKECIRCMHCIDT----------- --MPRALRIGKDTGASILFGAKA --PILEGAQMSTLTIPFMKV----EE--P--YDEIKE-LIEKVWDWW-----AEEGR-NRERLGELMQRQGFGKLL-EVCE-------LKAD--PRSI---KEP RS NPY----I-FWKEEDVAG-----GWERDIKEFRKKHQK*

MSDEL---KTPLLDELEKGAWPSFVTDLKSM------AGKS--NM-------------VKDLLRQLEKSYRDKRGYWKHG GLVGVMGYGGGVIGRYSAL-----PDEFPGVSHFHTLRINQTSGWFY TSKALNELMDIW-DEHGSGLLNMHGSTGDLVFLGTVSDELEPTFRAVT-E-KGWDLGGS GSDLRTPSCCVGPARCENACFDTMALTYNI--THKYQDELHRPMFNYKYKIKMSGCPNDCTAAIARSDMGVIGIWKDDIRVNQAEFANY------------VDSGF -N-----VQEFVVEKCPTKCIS-VE-----------------G-----------KEIKIDNSNCVKCMHCINT----------- --MPKALAVGKDRGVAITLGAKA --PIVEGALFGSVMVPFMKM----EP--P--FEEFHD-LLGRIWEFW-----DEYGK-NRERIGEFIVRIGLATFI-EGIG-------LDPI--PQMV---KQP RD NPY----I-FFEEY----------YKEEEEK*
MSANDSAVNESCHCGGCGSSGNGKFLNETPMLDQLESGPWPSFISGFKAL------AERTEKPM-------------LRGVLDQLEYSYKTKMGYWK-G GLVTVDGYGAGIITRYSMI-----KDKF PEAAEFHTMRIQPAPGLHYNTTMLRELCDIW-EKYGSGIITLHGQTGDIMLQGIEQDKVQACFDELN-Q-KGWDLGGA GAGMRTGVSCIGPGRCDNACYDNLKLHLEA--LKHFSPQVHRPEWNYKLKFKFSGCPNDCTNAIMRSDLAVIGTWRDSIQIDHDEVKAWI-----------AEKGV DA-----LVNNVINRCPTKAIR-LQ-----------------D-----------GDIDISTRDCVRCMHCINA----------- --MSKALSPGKDKGIALLIGGKN --TLKVGVNMGSLIVPFMKM----ETDED--REAFIE-LIEEIIDWW-----DDAGL-DHERIGETIERVGLKQFL-DGVG-------IEYD--INQI---SRP RD NPY----F--------------------KAKY

MEGAKDASSREGHHCGGCHSEENGKFLNPTPMLNELESGPWPSFVSGFKEL------AERTKKPM-------------LRGVLDQLEYSYNTKMGYWK-G GLVTVDGYGAGVITRYSMI-----KDK IPEAAEFHTMRIQPAPGLHYNTAMMRELCDIW-EKYGSGIITLHGQTGDIMLQGIEEKYVQQCFDELN-E-AGWDLGGA GAGMRTAVSCIGPGRCENACYDNLNLHLKA--LKHFVGVLHRPEWNYKLKFKFSGCPNDCTNAIMRSDLAVIGTWKDAIQIDRDEVTAWV-----------EKKGM DA-----LVNQVINLCPTRAIS-LK-----------------D-----------GEMHIETRDCVRCMHCLNA----------- --MPKALSPGKERGISLLMGGKN --TLKVGVNMGSLIIPFMKM----ESDED--VEAFIE-QIETIIEWW-----EDAGL-DHERIGETIERVGLKQFI-EGAG-------IEAD--INMV---SRP RD NPY----F--------------------KAPY
VDD---RTPMVDELEKGPWPSYVKELKRA------AKKH--DS-------------VKDLIKVQERSFERKMTQWKHG GIVGVKGYGGGVIGRYVQD-----PKEFPNVAAFHTLRVNHPSGWFYDT KALRTICDIW-DKHGSGMTNFHGSTGDIILLGCTSEELQPTFDELS-E-HGFDLGGS GSDLRTPTGCVGPGRCEWACFDTLGLIYDI--TKTFQSELHRPPFPYKTKIKASGCPNDCVAAIARSDFSIIGTWRDRLRIDQDAVKKY------------AESGF -D-----IQHLVVAKCPTEAIEMVK-----------------G-----------KLELTHPDDCVRCMHCINL----------- --MPKAIRPGVDTGATILVGAKA --PVIHGAVLSSVLIPFVKV----QP--P--YTEIKQ-LWEKIVEWW-----DENGK-ARERLAELIDRMGMPAFL-KAID-------VEPC--PQMI---YTP RA NPY----Y-FWDTAEVKK*

MADKLP---KTPQLDELEKGKWPSFVKEIKMA------AQRS--PM-------------SRDLLGLLEQSYEEKRGHWKHG GIVGVMGYGGGVIGRYTDL-----PEKYPDIAHFHTMRINQPAGWF YNSDALRKICDIW-EKHGSGLTNMHGSTGDIILLGTTTEELEPTFSELQ-K-IDFDLGGS GSDVRTPSCCVGMARCEWACYDTMAACYDF--TRSFQDEMHRPAFPYKYKFKFSGCPNDCVASIARADMSIIGTWRDSIQVDKDAVAAY------------AKSGM -D-----IQADVVDNCPAKCME-WD-----------------G-----------KELDIDNSYCRRCMHCINA----------- --MPKALRPGKDRGATVLLGSKA --PIVEGALLSSVLIPFYKM----EP--P--YQELKD-IVERIWDLW-----SEEGK-ARERVGEFIQRVGMGNFL-EAIE-------IEPV--AEMV---AHP RE NPY----V-FYEEYMEED-----EGEEESAG*
MLIVQLACPKCGFVIEQYRADQLETDAQKQKRYQYLRKKQTLCPSCLTQTSKL EERRVEVEAAPEAELLAEGPSEAAPVGEGPT----ATPLCDELERGPWPSHVTELKQT---------------- ------------RYHLQMYEEGLRQKKTQWGFG GYTSIPGVASGILMRASAR-----PDIAKGA---NLVRAFCPSGTFYSTKTLRALCDVA-DRHGYGILHLHATTCDIEVLGVPKEELRATVDEL V-A-AGLDVGST GDAYRNCQECIGPLRCEMVLVDSVAMRQAY--FTRFLDDVQYPRFPHKIKFKLSGCPNDCTRSQQKGDLAIVGVFRDPPTINEARLDGW------------VRNGG -D------MAHIARMCPTRAME-WD-----------------G-----------RRLTIDAEACVRCMYCINK----------- --CP-AIRPGGDRGVAVLAGGKM --RGKYGPLQPVVIAPFVPA----IP--P-DFKEVFD-LCAKITDVY-----DEHAR-RKERLGDFIYRTGIDEFC-RLVG-------VPAT--AQQM---TAP RV NPF----Y-HWTPEELQA-------SRKEGE*

MANS---ETPQLDDLEGGPWPSFVTEIKKV------AKRK--PA-------------AKELLGQLELSYKDRITHWKHG GIVGVRGYGGGVIGRYSDV-----PEKFPNVAAFHTLRVNMPSGWFYS TEALRKLCDVW-EKYGSGLTNFHGATGDIILLGTDTENLQPCFDALSDE-AGFDLGGS GSVLRTPSCCLGPARCEWSCIDTLDLCNDL--THTFQDQLHRPMWPYKFKIKISGCPNDCVASIARSDLPIIGTWRDALRIDQEEVRQY------------VKNGF -D-----IQNEVVSRCPTNALN-WD---------------EKT-----------QELELRFEDCVRCMHCINR----------- --MPKALRPGIERGATILIGGKA --PIIKGAYLSWVLVPFMKM----EP--P--YDELKE-LLEKIWDWW-----DEHGR-TRERVGELISRLGMARFL-RDIG-------LKPA--PQMV---FRP RS NPY----I-FWPSDEDRA-----GKTD
MKH---KTPLLDQLESGPWPSFVSDIKRE------AESR--TKNAKGVDYQIPVDVCDDILGVLELTYVHKRTHWKHG GIVGVFGYGGGVIGRYCDQ-----PEMFPGVAHFHTMRVNQPGGKYYST EYLEKICDLW-ERRGSGITNMHGSTGDIILLGTHTPQLEEIFYELTHD-IGQDLGGS GSNLRTPSDCLGKSRCEYACYDTQALCFDL--TNEYQDYLHRPAFPYKFKFKFDGCPNCCVASIARADMSFIGTWKDDIRIDQKAVAAYVGGE--IKPNAGAHSGR -DWGAFDIQKEVIGLCPTGCMA-WD-----------------G-----------KKLTIDNPECTRCMHCINV----------- --MPRALKIGKETGISILVGAKA --PILDGAQMGSLLIPFISA----EP--P--YTEIKE-LIEKIWDYW-----MEEGK-NRERLGELIKRKGFQKLL-EATE-------LEPV--AQMV---KEP RT NPY----I-FWKEDEVEG-----GFTRDIQEYRKYHLR*

MAKH---KTPLLDQLETGPWPSFVTDIKEE------AARR--AKNEKKVNFQVPADVCDDLLGLLELSYKHGRTHWKHG GIVGVFGYGGGVIGRYCDQ-----PEMFPGVAHFHTMRVAQPGGKFYT TEYLRQLCDLW-ELRGSGLTNMHGSTGDIIFLGTTTPQLEEIFYVLTHE-INQDLGGS GSNLRTPSDCVGQARCEYACYDTQALCYDL--TVEYQDELHRPAFPYKFKFKFDGCPNCCVASIARADLSFIGTWRDDIRIDQEAVQGYIGGE--LPPNAGAHMGR -DWGKFDIKKEVLGLCPTQCMW-LE-----------------G-----------KKLKIDNRECTRCMHCINV----------- --MPRALRIGEEKGLSILAGAKA --PILDGAQMGTMFVPFIKV----EE--P--YDEIKD-VIGKVWDWW-----MEEGK-NRERLGELMKRQGFQKLL-EVTG-------LKPD--PRMV---KEP RS NPY----I-FWKEEEVEG-----GFMRDINAFRKHHMR*
VAE---EKKMTDELEKGPWPSYVKEIKRA------AKKS--PA-------------AKDLLGVQELSFKDKVTHWKHG GIVGVTGYGGGVIGRYSDV-----PEQFPNVESFHTLRVNHPAGWFYTT KALRKICDVW-EKHGSGLTNMHGSTGDIILLGTTTDHLQPCFDDLI-D-AGFDLGGS GSALRTPTACVGPARCEWSNIDTLDLVQNL--TMQFQDEMHRPRWPYKFKFKISGCPNDCVAAIARADFTIIGTWRDSLKIDQKAVKGY------------AKSGF -D-----VKALVVDKCPTNALE-WD---------------DKA-----------QELKLQPQECVRCMHCINK----------- --MTKALRPGDDKGATILIGGKA --PIVKGAMLSSVIVPFMKI----DP--P--YTEIKD-LALKIWDWW-----DELGR-PRERVGELIERMGMRVFL-KAVG-------LKPV--PQMI---KAP RT NPY----V-FF*
MH---KTPLLDKLESGPWPSFIKDLKRV------AKRK--KS-------------VADLLGVLERSYKDKITHWKHG GIVGVLGYGSGIIGRYTDL-----PEEFPGVEHFHTVRVNQPSGWFYTTK ALRELCDIW-DEHGSSLLNVHGSTGDMIFLGTTTDQLEPCFAKLT-A-KGWDLGGS GSAMRSPSCCVGMARCEWSCYDTMDLCYEA--TQHFQFEMHRPSFPYKFKIKCSGCPNDCVAAVARADMSVIGVWKDDIRIDKAAVKAYAGGELK------PRGGG SPYAKLDIKADVTDLCPTACMN-YD-----------------G-----------KTLKIDNKNCNHCMHCISL----------- --MPMALRPGTATGATLLLGSHA --PILEGAQMSWVIVPFMEM----EH--P--YDEFKE-LVGNITEWW-----SEHGK-NRERVGELMLRLGMREFL-KGVG-------LEPV--PQTV---KTP RA NPF----F-FWHQEDFDA-------EAKGRKYIK*

MAQS---ETPLLDELEKGPWPSFVKDLKMA------GQKK--AM-------------SRDLLRQLELSYKERIGHWKHG GIVGVKGYGGGVIGRYSDR-----PDLFPGVEHCHTMRINMPTGWFYT TKALRTICDIW-DKYGSGMTNFHGSTGDIILLGTTTNNLQPCFDELS-E-KGFDMGGS GSALRTPSACVGPARCEWACYDSLDAINDI--THTFQMQLHRPMWPYKFKIKCSACPNDCVAAIARADLSIIGTWRDNIQMDPGAVKEY--------------AGK LD-----IQEEVVELCPTRCMS-WD---------------EKK-----------KELKINNKECSRCMHCINL----------- --MPKALAPGKDKGATILIGGKA --PILKGAMISWVLIPFLKM----EK--P--YQPIKD-LALKIWDWW-----DENGK-MRERVGELIERVGMRVFL-KEMG-------IKPI--PQMI---RTP RA NPY----F-FWWPEEVPQ--------KPKSA*
MAD---KTPKVDELEKGPWPSYVKELKRA------AKKS--KA-------------AEDLLGVQELSFNDKVTHWKHG GIVGVTGYGGGVIGRYSDI-----PHLFPNVESFHTFRVNHPAGWFYTT KKLRELCDVW-EKYGSGLTNMHGSTGDIILLGATTANLQPCFDALT-E-VGFDLGGS GSALRTPTACIGPARCEWTNINTLDLVHDL--TMEFQDEIHRPRWPYKFKIKISGCPNDCVAAIARADFTIIGTWKDSLRIDQKGVREY------------AKGGM -D-----IKNNIVNRCPTNALE-WD---------------EKT-----------KKLKVIPQDCVRCMHCINK----------- --MTKAIRPGVDKGATILIGGKA --PILKGAMLSSVLVPFIKI----EP--P--YTEIKD-LIREIWDWW-----DENGR-TRERVGELIERLGMRNFL-KAVG-------LKPV--PQMI---KSP RS NPY----V-FF*

MTER---QTPLLDELEKGPWPSFVKEIKKS-------RKN--PM-------------AEDLLGILERSYREKIGHWKHG GIVGVMGYGGGVIGRYTDI-----PEDFPNVAHFHTIRVNQPAGWFYT SDVLRKICDIW-ERRGSNITNMHGSTGDMVLLGTTTDQLEPIFSELT-E-LGFDLGGS GSDLRTPSCCNGQARCEWACYDTMGACYAI--TQEYQDELHRPAFPYKYKNKFAGCPNDCVASVARSDLSIIGTWKDSIQIDQAAIK--------------AHHSD IN-----MVDDVTSRCPTGCMK-WD-----------------G-----------AKLSIDNANCVKCMHCINV----------- --LNRALAPGKERGATFLLGAKA --PIVGGALLASVMVPFVPA--------DEVVDTIKE-LNEAIWDDW-----GENGK-NRERVGEYIQRIGMGNFL-ERIG-------LAPV--PQMV---IHP RT NPY----I-FFEASEEE*
MKH---KTPLLDELEKGKYPSFVTEIKKM------REKK--AM-------------AEDLLGQLEYSYEKRVGFWKHG GIVGVMGYGGGVIGRYSAL-----PEKFSGVSHFHTVRVNQPAGWFYDT KALRIICDIW-EEHGSGITNMHGSTGDIVLLGTVTDQLEPAFAKLT-A-AGFDLGGS GSALRTPSCCCGPARCEFACYDTLALTYDL--TQTFQDEMHRPAFPYKFKFKMAGCGNDCVASIARADLSIIGTWRDEIKIDQAEVKKY------------VGGGL -D-----IAQDVMMNCPTKCIS-WD-----------------G-----------KTFSVDDENCVKCMHCINV----------- --MPKALRPGDDRGATLLLGSKA --PIVEGALLSSVLVPFIKL----EP--P--YTELKE-LIENIWEIW-----SEHGK-NRERVGEFIQRVGLGNFL-EEIG-------LEPI--PQMV---KHP RE NPY----I-FFEEYATED--------EEA*

MTER---QTPLLDELEKGPWPSFVKEIKKS-------RKN--PM-------------AEDLLGILERSYREKIGHWKHG GIVGVMGYGGGVIGRYTDI-----PEDFPNVAHFHTIRVNQPAGWFYT SDVLRKICDIW-ERRGSNITNMHGSTGDMVLLGTTTDQLEPIFSELT-E-LGFDLGGS GSDLRTPSCCNGQARCEWACYDTMGACYAI--TQEYQDELHRPAFPYKYKNKFAGCPNDCVASVARSDLSIIGTWKDSIQIDQAAIK--------------AHHSD IN-----MVDDVTSRCPTGCMK-WD-----------------G-----------AKLSIDNANCVKCMHCINV----------- --LNRALAPGKERGATFLLGAKA --PIVGGALLASVMVPFVPA--------DEVVDTIKE-LNEAIWDDW-----GENGK-NRERVGEYIQRIGMGNFL-ERIG-------LAPV--PQMV---IHP RT NPY----I-FFEASEEE*
MAKH---ETPLLDQLESGPWPSFVSDLKAQ------AERR--AKNVEGVEFQIPQDCVADLLGVLELSYKHGRTHWKHG GIVGVFGYGGGVIGRYCDQ-----PKLFPGVEHFHTMRVNQPSGKYYT TDYLRSLTKLW-DLRGSGVTNMHGATGDIILLGTTTPQLEEVFWTLTHD-MNQDLGGS GSNLRTPADCLGQSRCEYACYDTNALVYFL--TNQYQDELHRPAFPYKFKFKLDGCPNCCVASIARSDMSFIGTWRDDIRINQDAVNKYVENDPKYPANAGAFRGS RDWGKFDLEKEVLGLCPTKCMK-FE-----------------N-----------KKLSIDNANCTRCMHCINV----------- --MPRALKIGKDTGLSILVGAKA --PILDGAQMGSLLVPFVEV----NPDND--YEAITS-VIENVWDWW-----MEEGK-NRERLGELIMRQGFQKLL-EVTG-------IEAK--PQHV---SYP RT NPY----I-FWKEDEVTG-----GWERDVDEYRKHHLR*
MPKH---DTPLLDQLESGPWPSFVSDLKRM------AKKK--DE-------------CWDILGQLELSYKDKITHWKHG GIVGVFGYGGGIVGRYSDV-----PDRFPGVAHFHTVRVNQPSSKFYS SKILRQICDLW-EKRGSGMTNFHGSTGDLVLLGTTTPQLEPIFYDLTHD-IGVDLGGS GGNLRTPSCCVGRARCEWGCYDTQAACHNI--TMTYQDELHRPAFPYKFKIKFSGCPNDCVASIARSDCSVIGTWKDDIRIDQKAVAGYIKGD--FAPNAGAHSGR -DWGKFDIQKEVIALCPTGCMK-MA-----------------G-----------DTLKIDNANCTRCMHCINV----------- --MPRALRPGKVQGASILIGAKA --PILDGAQFATLIFPFIEM--STEN--E--FPELKA-IIEKCWDWW-----MTEGK-NRERIGESIQRVGLPTFL-SVMG-------VEPI--PQHV---REP RS NPY----V-FWKDEEVEG-----GFARTVKEFRIKHNL*

RYSDV-----PDQFPGVAHFHTVRLNQPSSMFYSSAKLRDICNLW-EKYGSGMTNMHGSTGDLVLLGTTTPNLEPLFYDLTHD-LNQDLG GS GSNLRTPSCCLGRARCEWGCYDTQNLCHSL--TMHYQDEIHRPAFPYKFKMKFSGCPNDCVAAIARSDFAVIGTWRDDIRIDQAAVKGYLSGE--FAPNAGAHSDK -DWGKFDIKAEVLDLCPTGCMW-ME-----------------G-----------DSLKIDNSECTRCMHCLNV----------- --MPRALRPGLKQGATICVGAKA --PILDGAQFATMTVPFIEV----NPDTE--FAEIIE-VIEKIWDWW-----MEVGK-NRERVGETIQRIGLPTFL-KVME-------ITPT--PQHV---KEP RS NPY----V-FWQEDEVEG-----GFERDVIAYRKRNAQ*
MPKH---DTPLLDELEKGPWPSFVTDLKRQ------AEKK--PE-------------CFDILGQLELSYRDKVTHWKHG GIVGVFGYGGGIVGRYSDV-----PTQFPGVAHFHTVRLNQPSSMFYS SAKLRDICNLW-EKYGSGMTNMHGSTGDLVLLGTTTPNLEPLFYDLTHD-LNQDLGGS GSNLRTPSCCLGRARCEWGCYDTQNLCHSL--TMHYQDEIHRPAFPYKFKMKFSGCPNDCVAAIARSDFAVIGTWRDDIRIDQAAVKGYLSGE--FIPNAGAHSDK -DWGKFDIKAEVLDLCPTGCMW-ME-----------------G-----------DTLKIDNSECTRCMHCLNV----------- --MPRALRPGLQQGATICVGAKA --PILDGAQFATMTVPFIEV----NPDTE--FAEIIE-VIEKIWDWW-----MEVGK-NRERVGETIMRIGLPTFL-KVME-------ITPT--PQHV---KEP RS NPY----V-FWQEDEVEG-----GWDRDVIAYRKRNAQ*
MPKH---DTPLLDELEKGPWPSFVTDLKRQ------AEKK--PE-------------CFDILGQLELSYKDKITHWKHG GIVGVFGYGGGIVGRYSDV-----PDRFPGVAHFHTVRLNQPSSMFYN SAKLRDICNLW-EKYGSGMTNMHGSTGDLVLLGTTTPNLEPLFYDLTHD-LNQDLGGS GSNLRTPSCCLGRARCEWGCFDTQDLCHTL--TMHYQDEIHRPAFPYKFKFKFSGCPNDCVAAIARSDFAVIGTWRDDIRIDQAAVKGYISGE--FAANAGAHSGK -DWGKFDIKAEVLDLCPTGCMW-ME-----------------G-----------DTLKIDNSECTRCMHCLNV----------- --MPRALRPGLQQGATICVGAKA --PILDGAQFATMTVPFVEV----KKNEDGEFAEIVE-VIEKIWDWW-----MEVGK-NRERVGETIQRIGLPTFL-KVME-------ITPA--PQHI---KEP RS NPY----V-FWQEDEVEG-----GWERDVVEFRKRNAQ*
MPKH---DTPLLDQLESGPWPSFVSDLKRQ------AEQN--PQ-------------CWDILGQLELSYVDKITHWKHG GIVGVFGYGGGIVGRYSDV-----PKQFPGVAHFHTVRVNQPSSKFYN TKVLRQICEIW-ERRGSGMTNMHGSTGDMVLLGTFTEQLEEIFYELTHD-VGVDLGGS GGNLRTPSCCLGKARCEWACYDTAAACHHI--TNAYQDELHRPAFPYKFKTKFSGCPNDCVAAIARSDLSVIGNWRDNIRINQAEVKGYLKGD--YAPSGGAFSGR -DWGKFDIQKEVIALCPTGCMW-ME-----------------G-----------DVLKIDDAECTHCMHCINV----------- --MPRALRPGVVTGATILMGAKA --PILDGAQMSTLVVPFIKM--DMEN--E--FAEYKA-IIEKAWDWW-----MEEGK-NRERIGETAQRVGLPAFL-KVME-------VEPI--PQHV---KEP RS NPY----V-FWKDEEVEG-----GFERSLAEFRKKHPM*

MAIKH---PTPMLDELEKGPWPSFVTDIKRA------AEAG--------------KEACADLLGQLELSYNDKEGHWKHG GIVGVLGYGGGVIGRYSDV-----PNLFPGVEHFHTVRVNQPASKFY KTERLREIMDIW-NRRGSSMLNMHGSTGDIILLGAFTEQLEPIFAELT-Q-KGWDLGGS GSALRTPECCLGKARCEWACIDTQDICYNL--TQEYQDEMHRPAWPYKFKFKISGCPNDCVASIARSDCSIIGTWRDDIRIDQAAVAAYAGGEIPARGGAMGQGVK LD-----VQKDVVELCPTGCMS-YE-----------------G-----------GKLAINNRECTRCMHCINL----------- --MPKALRPGTDTGATILVGAKA --PILEGAQLSSVIIPFIKM----EE--P--YDEFKE-FVANTWDWW-----DENGK-NRERIGETIQRLGLQSYL-DALG-------FDPV--PQMV---KEP RS NPY----F-FYTEDEVPG-----GFDRDIEVFRKKHAR
MAFEPKEE QKELKYQELRIYKDDELKNYTEEELKSFKVKH---PTPLLDDLEKGPWPSFVADAKRQ------ALHR--RKLSTD-RMLIERDVVEDMLGQLEDSFNDGETHWKHG GIVGVFGYGGGV IGRYSDM-----PEKYPSIAHFHTMRVNQPASKFYNTDYLRSLCDLW-EYRGSGLMNMHGSTGDIIFLGTFTEQLEPIFYELTHI-LQQDLG GS GSNLRTPSCCIGKARCEWSCIDTQDMCYEL--THHYQDELHRPAFPYKFKFKFDGCPNGCVASIARSDMSFIGTWRDNIRIDQEAVKAYIGGE--IPPNAGAHKGR -DWGKFDIQKEVIDLCPTQCMW-ME-----------------D-----------GKLKIDDKECTRCMHCINV----------- --MPKALRPGLDTGVSLLFGAKA --PILEGAQMSVLTIPFMKA----EP--P--YDNIKE-IVEKVWDWW-----MEEGK-NRERLGELIQRYGIPKFL-EVLE-------IPPM--PQMV---KEP RS NPY----I-FWKEEDVPG-----GWQRDINDYRSRHKR

MSEN---KRPMLDELKKGKWPSFVTEMEKE------EEKN--PA-------------AKDLLGLLETSFEDNTVHWKHG GIVGVTGYGGGVIGRYSDL-----GHKYPNVAEFHTMRVNQPSGWFYS SETLRKLCDIW-EKHGSGLTNFHGATGDVILLGTTTPHLQPCFNELS-N-NGFDLGGS GSNLRTPSACAGMARCQNACIDTLHLCHDL--TNEFQDYLHRPMWPYKMKIKISGCANDCVAAVARADLSIVGTWRDAIRIDQEKVNEY------------GKSGY -D-----ILNLVVKKCPSHCIS-FN---------------QET-----------FEFKVDDENCVRCMHCINK----------- --MPKALRIGKDTGITLLIGGKA --TIVQSAFLSWVIVPFMKL----NKEDG--YAELKD-LFERIWDWW-----DENAK-VRERVGELIYRKGMRTFL-KEVG-------LEAK--PQMV---KHP RA NPY----F-FWWPEEIAE-----MNNDTFKEAATDKEVK
MAEK---RTPQLDELEKGQWPSFVTEIKKA------AVKN--EA-------------SKELLHLLERSYEEKRGHWKHG GIVGVKGYGGGVIGRYTDL-----PEEYPNLAAFHTVRINSPSGWFYN TKSLRTICDIW-EKRGSGLMNFHGATGDAILLGTTTDQLQPIFDDLS-E-EGFDLGGS GSDLRSPSCCVGPGRCEHACYDTLEACYNI--TNQYQDELHRPMWPYKFKIKFSGCANDCTASIARSDCAVIGTWRDTLTIDQEAVKAY------------VAEGL -N-----IQAVVCDRCPTKAMK-FN---------------AET-----------QELSVIAEECTRCMHCINR----------- --MPKAIAPGKERGATILLGGKS --TIVQSAFMGWVIVPFMKM----EAESD--FQEFKD-MIERIWEWW-----DENGK-TRERIGETIYRLGMTNFL-TSVG-------LPAV--PQMV---YRP RA NPY----V-FWPEDEIKK
MAEK---RTPQLDELEKGQWPSFVTEIKKA------AVKN--EA-------------SKELLHLLERSYEEKRGHWKHG GIVGVKGYGGGVIGRYTDL-----PEDYPNLAAFHTVRINSPSGWFYN TKSLRTICDIW-EKRGSGLMNFHGATGDAILLGTTTDQLQPIFDELS-E-GGFDLGGS GSDLRSPSCCVGPGRCEHACYDTLEACYNI--TNQYQDELHRPMWPYKFKIKFSGCANDCTAAIARSDCAVIGTWRDTLTIDQEAVKAY------------VAEGL -N-----IQAVVCDRCPTKCLK-FD---------------AET-----------QELSVIAEECTRCMHCINR----------- --MPKAIAPGKERGATILLGGKS --TIVQSAFMGWVIVPFMKM----EVEDD--FQEFKD-MIERIWEWW-----DENGK-TRERIGETIYRLGMTNFL-TSVG-------LPAV--PQMV---YRP RA NPY----V-FWPEDEIKK

MH---KTPLLDQLESGPYPSFVTDLKRL------LPTK--PQ-------------VNDLLGQLERSYKEKITHWKHG GIVGVLGYGSGIIGRYSDL-----PNEFPGLEHFHTMRINQPSGWFYTSA AIRELCDIW-DQYGSGVLNMHGATGDIVFLGTRTEELEPCFQALA-R-KGFDIGGS GSAMRSPSCCVGPARCEWSCYDTLEACYDI--TQEYQFELHRPSFPYKFKFKFSGCPNDCVASVARADCSVIGVWKDDIRIDQSAVKAYAGGELK------PRGGG SPYAKLDIQADVVELCPTGCMS-FD-----------------G-----------STLKIDNRNCNHCMHCINL----------- --MPQALRPGTETGATLLIGSHA --PILEGAQMSWVIVPFMEM----EP--P--YDNLKE-IAGNIMEWW-----AENGK-NRERVGELILRLGMRNFL-EALG-------LPPV--PQSI---KIP RA NPF----F-FWKDADFEA-------EAAGKKYYTTK
MH---KTPLLDQLESGPWPSFITDLKRV------AGRK--KS-------------AADLLGVLERSYKDKITHWKHG GIVGVLGYGSGIIGRYVDL-----PE------------------------ -------------------------------------------------------- ---------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------ ----------------------- ------------------------------------E

MAKR---ETPLLDQLESGPWPSFVTDIKRQ------AETK--PE-------------CWDILGILELSYKDRITHWKHG GIVGVFGYGGGIVGRYADV-----PEQFPGVEHFHTVRVAQPASKYYS TENLRGLMKLW-EKYGSGMTNFHGSTGDIILLGTRTENLEPFFWDLTHD-MNQDLGGS GSNLRTPANCLGMSRCEWSCYDTEECCHSL--TMKYQDEIHRPAFPYKFKFKFSGCPNDCVASIARSDISVIGTWRDAIRIDQAAVKEYVAGN--YPANGGAHSGR -DWGKFDINKEVINLCPTNCMW-ME-----------------G-----------SELKIDDKECTRCMHCINV----------- --MPRALRPGVDKGASICVGAKA --PILDGAQFATLVVPFIKV----EKENE--FEELTE-FIEKVWDWW-----MEVGK-NRERVGETMQRVGLPTFL-SVMG-------IDAI--PQHV---KEP RS NPY----I-FWKEEEVEG-----GFERDINEFRAKHKA*
ETPLLDQLESGPWPSFVSDLKAQ------AEKR--AKNEEGVEFQIPQDSVADLLGVLELSYKHGRTHWKHG GIVGVFGYGGGVIGRYCDQ-----PKLFPGVEHFHTMRVNQPSGKYYTTDYLRAL TKLW-DLRGSGVTNMHGATGDIILLGTTTPQLEEVFWTLTHD-MGQDLGGS GSNLRTPADCLGQSRCEYACYDTNALVYFL--TNQYQDELHRPAFPYKFKFKLDGCPNCCVASIARSDMSFIGTWRDDIRINQDAVNKYVENDPQYPANAGAFRGS KDWGKFDLEKEVLGLCPTKCMK-FE-----------------N-----------KKLSIDNANCTRCMHCINV----------- --MPRALKIGKDTGLSILVGAKA --PILDGAQMGSLLVPFVEV----NPDND--YEAITS-VIENVWDWW-----MEEGK-NRERLGELIMRQGFQKLL-EVTG-------IEAK--PQHV---SYP RT NPY----I-FWKEDEVKG-----GWERDVDEYRKHHLR*

MAKH---ETPFLDQLESGPWPSFVSDMKQQ------AEVR--AKNEAGVEFQIPQDCVDDLLGVVELSYKHGRTHWKHG GIVGVFGYGGGVIGRYCDQ-----PSLFPGVEHFHTMRVNQPAGKYYS TEYLRSITKLW-DLRGSGMTNMHGATGDIILLGTTTPQLEEVFWELTHN-LGQDLGGS GSNLRTPADCLGTSRCEYSCYDTNSLVHFL--TNEFQDELHRPAFPYKFKFKLDGCPNCCVASIARSDMSFIGTWKDDIKIDQDAVNKYIEQDPAYPSNAGAHKGR -DWGPFDIQKEVINLCPTGCMK-MV-----------------G-----------KELKIDNANCTRCMHCINV----------- --MPRALKIGDVRGCSILCGAKA --PILDGAQMGSLLVPFMEV----NPDND--YEAITD-LIENIWDWW-----MEEGK-NRERLGELIMRQGFQKLL-EVTG-------IEAV--PQHV---AYP RT NPY----I-FWREDEVPG-----GFERDVVEYRKHHLR
MAKH---ETPLLDQLESGPWPSFVSDLKAQ------AEKR--AKNEEGVEFQIPQDSVADLLGVLELSYKHGRTHWKHG GIVGVFGYGGGVIGRYCDQ-----PKLFPGVEHFHTMRVNQPSGKYYT TDYLRALTKLW-DLRGSGVTNMHGATGDIILLGTTTPQLEEVFWTLTHD-MGQDLGGS GSNLRTPADCLGQSRCEYACYDTNALVYFL--TNQYQDELHRPAFPYKFKFKLDGCPNCCVASIARSDMSFIGTWRDDIRINQDAVNKYVENDPQYPANAGAFRGS KDWGKFDLEKEVLGLCPTKCMK-FE-----------------N-----------KKLSIDNANCTRCMHCINV----------- --MPRALKIGKDTGLSILVGAKA --PILDGAQMGSLLVPFVEV----NPDND--YEAITS-VIENVWDWW-----MEEGK-NRERLGELIMRQGFQKLL-EVTG-------IEAK--PQHV---SYP RT NPY----I-FWKEDEVKG-----GWERDVDEYRKHHLR*
MAKH---KTPMLDQLESGPWPSFVSDLKAQ------AERR--AKNVEGVEFQIPQDCVDDLLGVVELSYKHGRTHWKHG GIVGVFGYGGGVIGRYCDQ-----PKLFPGVEHFHTMRVNQPAGKYYT TDYLRALTKLW-DFRGSGVSNMHGATGDIILLGTTTPQLEEVFWTLTHD-MNQDLGGS GSNLRTPADCLGQSRCEYACYDTNALVYFL--TNQYQDELHRPA
MAKH---KTPMLDQLESGPWPSFVSDLKAQ------AERR--AKNVEGVEFQIPQDCVEDLLGVVELSYKHGRTHWKHG GIVGVFGYGGGVIGRYCDQ-----PKLFPGVEHFHTMRVNQPAGKYYT TEYLRTLTKLW-DFRGSGITNMHGATGDIILLGTTTPQLEEVFWTLTHD-MGQDLGGS GSNLRTPADCLGQSRCEYACYDTNALVYFL--TNQYQDELHRPAFPYKFKFKLDGCPNCCVASIARSDMSFIGTWRDDIRIDQDAVNKYVENDPKYPANAGAFRGS RDWGKFDIEKEVLALCPTKCMK-FA-----------------N-----------KKLTIDNANCTRCMHCINV----------- --MPRALKIGKDTGCSILCGAKA --PILDGAQMGSLLVPFIEV----NPDND--YEAITS-VIENIWDWW-----MEEGK-NRERLGELIMRQGFQKLL-EVTG-------FEAQ--PQHV---AYP RT NPY----I-FWKEDEVTG-----GWERDVDEYRKHHLR*

VEFQIP------------------------QDCVADLLGVLELSYKHGRTHWKHG GIVGVFGYGGGVIGRYCDQ-----PKLFPGVEHFHTMRVNQPSGKYYTTDYLRSLTKLW-DLRGSGVTNMHG ATGDIILLGTTTPQLEEVFWTLTHD-MNQDLGGS GSNLRTPADCLGQSRCEYACYDTNALVYFL--TNQYQDELHRPAFPYKFKFKLDGCPNCCVASIARSDMSFIGTWRDDIRINQDAVNKYVENDPKYPANAGAFRGS RDWGKFDLEKEVLGLCPTKCMK-FE-----------------N-----------KKLSIDNANCTRCMHCINV----------- --MPRALKIGKDTGLSILVGAKA --PILDGAQMGSLLVPFVEV----NPDND--YEAITS-VIENVWDWW-----MEEGK-NRERLGELIMRQGFQKLL-EVTG-------IEAK--PQHV---SYP RT NPY----I-FWKEDEVTG-----GWERDVDEYRKHHLR*
MAKH---ETPFLDQLESGPWPSFVSDLKQQ------AEVR--AKNEKGVEFQIPQDCVDDLLGIVELSYKHGRTHWKHG GIVGVFGYGGGVIGRYCDQ-----PQAFPGVEHFHTMRVNQPAGKYYT TDYLRKLTDLW-DFRGSGVTNMHGATGDIILLPTTTPQLEEVFWTLTHD-YNQDLGGS GSNLRTPADCLGQSRCEYACYDTNALVHFL--TNEYQDELHRPAFPYKFKFKLDGCPNCCVASIARSDMSFIGTWKDDIRIDQDAVNKYVENDAAYPANAGAHKGG -DWGPFDIEKEVIALCPTGCMK-FE-----------------N-----------KKLAIDNANCTRCMHCINV----------- --MPKALKIGKETGCSILCGAKA --PILDGAQMGSLLVPFIEV----NPDND--YEAITE-VIENIWDWW-----MEEGK-NRERLGELIMRQGFQKLL-EVTG-------IEAM--PQHV---QYP RT NPY----I-FWKEDEVTG-----GWERDVEEYRKHHQR
MMKH---ETPLLDQLESGPWPSFVSDLKAE------AEKR--AKNEENIEFQIPSDVVEDLLGVLELSFKDGTTHWKHG GIVGVFGYGGGVIGRYCDQ-----PNAFPGVAHFHTMRVAQPGGKFYT TKYLKDLCDLW-DLRGSGITNMHGSTGDIIFLGTTTPQLEEVFFELTHR-MGQDLGGS GSNLRTPADCIGQARCEYACYDTQALCYDL--TMEYQDELHRPAFPYKFKFKFDGCPNGCVASIARADMSFIGTWKDDIKIDQEAVAAYVGGE--FPSNAGAHAGR -DWGAFDIQKEVVDLCPTNCMK-YE-----------------G-----------GKLEINNRECVRCMHCINV----------- --MPRALKIGDDKGLSILVGAKA --PILDGAQMGSLLVPFIKC----EE--P--YDEIKE-VIEKVWDWW-----MEEGK-NRERLGELIKRQGFQKLL-EMTE-------IDPD--PRMV---SEP RS NPY----I-FWKEEEVEG-----GWDRDINEFRKHHLR
MGKH---KTPMLDELENGPWPSFVSDIKQQ------VEKG----------KHILKDAPDDLLGVLEMSYEDKVTHWKHG GIVGVFGYGGGIIGRYCDQ-----PQQFPGVAHFHTVRVNQPSSKYYT TKFLRELCDLW-DRHGSGLTNMHGSTGDIVFLGTTTDHLEPLFYDMTHE-LNQDLGGS GSNLRTPECCLGMSRCEFACYDSQEACHQM--TNAYQEELHRPAFPYKFKFKFDACPNGCVASIARSDMSVIGTWRDDIRINQEAVKAYVGGE--LKPNAGAHSSR -DWGKFDIIAEVINLCPTNCMC-WD-----------------G-----------SKLEINNAECVRCMHCLNV----------- --MPRALRIGEDRGASILFGAKA --PILEGAQMSTLTVPFMKM----EP--P--FDELKE-LIEKVWDWW-----MEEGK-NRERLGELIQRKSMQEFL-RVIE-------LEPD--PRMV---DEP RS NPY----I-FWKEEEVEG-----GWTRDIEVYRTKHPR
MTEK---KTPLLDELEKGKWPSFVTEMKRA------AVKS--ES-------------AGELLQVLERSYVEHRGHWKHG GIVGVRGYGGGVIGRYVDE-----PETYPNVAEFHTVRINQPSGFFYN TKTLRTICDIW-EKYGSRLTNMHGSTGDVILLGCKTEDIQPIFDEYS-E-AGFDLGGS GSCLRTTNCCVGPGRCEFACYDTLEACYNI--TNEFMDELHRPMWPYKSKIKFSGCANDCTGAIARSDISVIGTWRDSIQFDQAAVKEY------------AAKNF -D-----IQGLVCDKCPTKCLT-YN---------------SQA-----------QELSVVAEDCTRCMHCINM----------- --MPKAIKAGKEKGASILIGGKS --TIVQSAFMSSVVVPFMKM----EVESD--FEEFKD-LVRRIWDWW-----DENGK-SRERLGELIYRVGMGKFL-RECE-------IPAV--PQQV---FRP RA NPY----V-FWQQDDLDK----SGTALDGSKL
MTEK---KTPLLDELEKGKWPSFVTEMKRA------AVKT--ES-------------ASELLQVLERSYVEHRGHWKHG GIVGVRGYGGGVIGRYVDE-----PETYPNVAEFHTVRINQPSGFFYN TKTLRTICDIW-EKYGSGLTNMHGSTGDVILLGCKTEDIQTIFDEYS-E-AGFDLGGS GSCLRTTNCCVGPGRCEYACYDTLEACYNI--TNEFMDELHRPMWPYKSKIKFSGCANDCTGAIARADISVIGTWRDSLQFNQAAVKEY------------AAKNF -D-----IQGQVCDKCPTKCLT-YN---------------SEK-----------QELSVVAEDCTRCHHCINM----------- --MPKAIKAGKEKGATILIGGKS --TIVQSAFMSSVVVPFIKM----EAEND--YEEFKD-LVRRVWDWW-----DENGK-SRERLGELIYRVGMGKFL-RECE-------IPAV--PQQV---FRP RA NPY----V-FWQQDDLDR----SGTALDGSKL
MAES---KTPLLDQLETGPWPSFVTEIKRM------APTK--PT-------------AQDLLGQLEVSYEEKKGHWKHG GIVGVMGYGGGVIGRYTDL-----PEQFPNVAEFHTVRLNQPSGWFYT TEALRTVCDIW-EKYGSGLTNLHGSTGDIVLLGTKTEYLQTLFDEYS-D-KGFDLGGS GSDLRTPSCCCGMARCEFACIDAMDICHNL--TNEYQDELHRPMWPYKFKIKIAGCPNDCVASIARSDFSIQGTWRDELRIDQEAVREY------------VNNGF -D-----IQELVIDRCPTGCLE-WD-----------------G-----------NELKLDAPECVRCMHCINK----------- --MPKALRPGLDKGATILIGGKA --TILQSAFLGWVIVPFMKM----EA--P--YQEVKD-LLEKIWEWW-----DEEGK-VRERVGETICRLGMRHFL-RAVD-------LEPI--PQMV---YRP RA NPY----F-FWWPEEVK

MMFEPKRP QKALKYEELRIYTDAELNNYTEEELKEFKIKH---EIPKVEELEKGPWPSFVADAKQE------ALRR--RKLADD-RMMIDRYVVEDLLGQLELSFNDGETHWKHG GIVGVFGYGGGV IGRYSDV-----PEKFPGIAHFHTIRVNQPASKFYKSDFLRALADLW-EYRGSGLFNMHGSTGDIILLGTTTEQLEPIFYDMTHE-LDQDLG GS GSNLRTPSCCIGKARCEWACYDTQEMCYEM--TMHYQDELHRPAFPYKFKFKFDGCPNCCVASIARADIAFIGTWRDEIRIDQDAVKAYIAGD--IVPRGGAHRGR -DWGKFDIQKEVIDRCPSQCMW-ME-----------------D-----------GKLVIDNKECVRCMHCINV----------- --MPQALRPGKDTGVSILVGAKA --PILEGAQIAQVIVPFMKA----EP--P--YDNVKE-VIERIWEFW-----MEEGK-NRERVGELIQRVGLPKFL-EVIG-------LPPA--PQMI---KAP RS NPY----I-FWKEEDVPG-----GFTRDIKEFRARHKR
MAKH---ATPKLDQLESGPWPSFVSDIKQE------AAYR--AANPKGLDYQIPVDCPEDLLGVLELSYNEGETHWKHG GIVGVFGYGGGVIGRYCDQ-----PEQFPGVAHFHTVRVNQPAAKYYH TDYLRQLCDLW-DLRGSGLTNMHGSTGDIVLLGTQTPQLEELFFELTHK-MNTDLGGS GSNLRTPESCLGMSRCEYACYDTQACCYAL--TMEYQDELHRPAFPYKFKFKFDGCPNGCVASIARSDFSVIGTWKDDIKIDQAAVKAYVGGE--LKPNAGAHSGR -DWGKFDIMAEVVERCPSKCIS-WN-----------------G-----------SALSIKTSECVRCMHCINT----------- --MPRALRIGDERGASILVGAKA --PVLDGAQMGSLLVPFVDA----SE--P--FDEIKG-VVEKIWDWW-----MEEGK-NRERLGETIKRLSFQKLL-EVTE-------IDPV--AQHV---KEP RS NPY----I-FFKEEEVPG-----GWDRDITEYRKRHQR
MAKH---KTPLLDQLESGPWPSFVSDIKQE------VAHR--YANPKGIDFQIPAECPDDLLGILELSYVEGETHWKHG GIVGVFGYGGGVIGRYCDQ-----PEKFPGVAHFHTVRLNQPSGMFYK TDFLRQICDLW-ELRGSGLTNMHGATGDIVLLGTSTPQLEEIFWEATHN-LNNDLGGS GSNLRTPSCCLGESRCEYACYDSQEMCFQL--TNEYQDELHRPAFPYKFKFKFDGCSLGCVAAIARSDMSFIGTWRDEIRVDQKVVAAYVGGE--IAPNAGAYSGR -DWGKFDIQKEVVALCPSQCIR-FE-----------------G-----------GKLEINNKECVRCMHCICV----------- --MPRALKIGNDRGCSILVGAKA --PILDGPQMGSLAIPFIKV----DD--D--YAGVKE-FIEATWDWW-----MEEGK-NRERIGETLKRLGFAKLL-EVTG-------TKAD--PRHV---KEP RH NPY----I-FWKEEEVEG-----GWQREISDYRSRHQK*
MAEL---KTPLLDQLTTGPWPSFVADMKRL------VDRK--PT-------------VADVLAQLELSYEEKKGHWKHG GIVGVMGYGGGVIGRYSDM-----PEKFPNVAEFHTMRINQPSGWFYT TKALRDLMKIW-DKYGSGLTNMHGSTGDIILLGTVTDNLQPAFDEFS-D-LGWDLGGS GSDLRTPSCCVGPARCECACIDTLDLCYDL--TQEFQDELHRPMWPYKFKIKISGCANDCVASIARADFAIIGTWRDDLKIDQEAVREY------------VNSGF -D-----IQGVVIDKCPTKCLT-WT-----------------G-----------SELVLDGSNCVRCMHCINK----------- --MPKALRPGDDKGATILVGGKA --TILQSAFLGWVIVPFMKL----EK--P--YDELKD-LLRNIWEWW-----DEHGK-VRERIGELIYRKGMRVFL-KDLG-------MDPL--PQMV---FRP RA NPY----F-FWWPEEVNQ-----G

MAKKMH---DTPNLDQLEDGPWPSFVTGLKDL------AKDK---------------DYVVDLLGQLEESYKTRKGYWK-G GTVGVYGYGGGVIPRFTELKNEDGTPKFKDAAEFHTLRIMPPPGMH YDTGTLRQFCDLW-EKHGSGLIAFHGQSGDIMFQGATTDNVQKAFDELN-E-MGFDLGGA GPAVRTSMSCVGAARCEQSCYDEAKTHRAV--LNTFLDDIHRPSLPYKFKFKFSGCPNDCMNSVQRADMAVIGTWRDNIRTDEALAKKWF-----------VKHGM DE-----LVNDIVARCPTKTFQVKELSKIKGGEHISTVAVNDT-----------HGIEINNQDCVRCMHCVNV----------- --MTGALAPGKDKGATVLVGGKS --HLKIGGLMGTVVIPFIKL----DTDEG--VEQLVD-FAQRTIEFF-----AENAL-EHERTGEMIERIGLTNFL-DAME-------IDVD--PSMV---NSP RM NPY----V-------RTD-----GWDDEVAKINAKKQAA
MTMADIGSNGTPLLDELEKGPWPSFVTQIKQT------AGFN--KA-------------AEQLLALLERSYKERIGHWKHG GIVGVMGYGGGVIGRYNDL-----PAEYPEIAHFHTLRVNMPTGWF YTSEALRTICDIW-EKHGSGLTNMHGSTGDIILLGTTTDELEPTFAELT-A-NDFDLGGS GSDMRTPSACVGPARCEWACYDTLHLCNDL--TQHFQDELHRPAFPYKFKFKCAGCPNDCVASVARADMSIIGTWRDEIQIDQAEVKAA------------DKAGL -D-----IQKDVCFLCPTKCME-WD-----------------G-----------KKLEIDDENCVRCMHCINV----------- --MPKALRPGKDRGATILLGAKA --PIVEGALLSSVLVPFMKL----EP--P--YDELKD-LVERIWDFW-----GEHGK-NRERVGELMQRVGLGNFL-EAIE-------VEPI--PEMI---AHP RE NPY----V-FYEEYYEEG-----EEEEAEEDE
MAEKR---ETPQLDELEKGPWPSFVTQIKRA------GEKN--AM-------------ADDLLGLLEKSYEDKVGHWKHG GIVGVKGYGGGVIGRYTDM-----PEEFPNISEFHTVRVAQPSGWFY TSDMLREICDVW-EERGSGLTNMHGSTGDIILLGTHTDQLQPIFDDIS-D-RGFDLGGS GSDLRSPSCCVGPGRCEHACYDTLDMCYDL--TNEYQDEIHRPMWPYKFKFKMSGCANDCVAAQARADCSIIGTWRDSIIIDQDEVKKY------------AADGL -D-----IQMDVCHRCPSHCLT-YD---------------KDT-----------QELSVNAEECTRCMHCINV----------- --MGKAIKQGKEKGATIMIGAKS --TIVKSAFMSWVIVPFMKM----EP--P--YTEFKE-MMDRIWDWW-----DENGK-TRERIGELIYRLGMGEFL-RATG-------IPAV--PQMV---YRP RA NPY----V-FWQKDEI

SVG-------LEPI--AEME---AHPRE NPY----V-FYEEYFEEG--------EEVEK*
MAVDKKY---DTPMLDELEKGEWPSFVKEIKAA------AEWN--AM-------------SNDLLGLLEQSYSEKMGHWKHG GIVGVMGYGGGIIGRYTDL-----PEKYPNISHFHTLRINMPSGW FYTSEALRTLCDIW-DAHGSGLTNMHGSTGDIIFLGTRTEELEPVFNKLT-A-AGFDLGGS GSDVRTPSCCCGKARCEWACYDTMALTHFI--TNKFQDELHRPAFPYKMKFKMSGCPNDCVASVARSDISIIGTWRDEIQVDMQKVREY------------AKNGT -D-----IVKEIVMMCPGKCIE-WD-----------------G-----------KDLNIDNSSCLHCMHCINV----------- --MPKALAPGKDRGAVVLVGSKA --PIVEGALLSSVMIPFMKI----EE--PFDEMEFWK-LIENMWDLW-----CEEGK-NRERIGEFIQRVGMGNFL-DSVG-------LEPI--AEMV---AHP RE NPY----V-FYEEYFEEG--------EEVEK*
MAVDKKY---DTPMLDELEKGEWPSFVKEIKAA------AEWN--AM-------------SNDLLGLLEQSYSEKMGHWKHG GIVGVMGYGGGIIGRYTDL-----PEKYPNISHFHTLRINMPSGW FYTSEALRTLCDIW-DAHGSGLTNMHGSTGDIIFLGTRTEELEPVFNKLT-A-AGFDLGGS GSDVRTPSCCCGKARCEWACYDTMALTHFI--TNKFQDELHRPAFPYKMKFKMSGCPNDCVASVARSDISIIGTWRDEIQVDMQKVREY------------AKNGT -D-----IVKEIVMMCPGKCIE-WD-----------------G-----------KDLNIDNSSCLHCMHCINV----------- --MPKALAPGKDRGAVVLVGSKA --PIVEGALLSSVMIPFMKI----EE--PFDEMEFWK-LIENMWDLW-----CEEGK-NRERIGEFIQRVGMGNFL-DSVG-------LEPI--AEMV---AHP RE NPY----V-FYEEYFEEG--------EEVEK*
MAVDKKY---DTPMLDELEKGEWPSFVKEIKAA------AEWN--AM-------------SNDLLGLLEQSYSEKMGHWKHG GIVGVMGYGGGIIGRYTDL-----PEKYPNISHFHTLRINMPSGW FYTSEALRTLCDIW-DAHGSGLTNMHGSTGDIIFLGTRTEELEPVFNKLT-A-AGFDLGGS GSDVRTPSCCCGKARCEWACYDTMALTHFI--TNKFQDELHRPAFPYKMKFKMSGCPNDCVASVARSDISIIGTWRDEIQVDMQKVREY------------AKNGT -D-----IVKEIVMMCPGKCIE-WD-----------------G-----------KDLNIDNSSCLHCMHCINV----------- --MPKALAPGKDRGAVVLVGSKA --PIVEGALLSSVMIPFMKI----EE--PFDEMEFWK-LIENMWDLW-----CEEGK-NRERIGEFIQRVGMGNFL-DSVG-------LEPI--AEMV---AHP RE NPY----V-FYEEYFEEG--------EEVEK*

MEFKPKRP QKDLKYDELRIYTDEELHNYSEEELKNFKLKH---DIPDLDELEKGPWPSFVADAKRE------ALHR--KKLADD-RLMIDKDVVDDLLGQLQLSFDDGETHWKHG GIVGVFGYGGGV IGRYSDV-----PEKFPSVAQFHTLRVNQPASKFYKTDFLRALADLW-EYRGSGMFNLHGSTGDIILLGTSTEQLEPIFYDLTHE-LDQDLG GS GSNLRTPSCCIGKARCEFACIDTQDLCYEI--TTHYQDELHRPAFPYKFKIKVDGCPNGCVASIARSDMSLIGTWRDDIRIDQEAVRAYMAGD--IEPNGGAHKGR -DWGKFDIQKEVIDLCPTGCMA-LE-----------------D-----------GQLKINNKECNRCMHCINV----------- --MPRALKPGRDTGVSVLFGAKA --PILEGAQLAVLTIPFMKA----EA--P--YDNIKE-LVEKVWDWW-----MEEGK-NRERLGELIQRKGLPKFL-EVIG-------VPAA--PQMV---RHP RT NPY----I-FWKEEDVPG-----GWKRDINEYRQRHKR
MKEAFR---DFPLCRQLMVGLSPSHVRELVKS----------------------------NYPLAMYEAGLAEGESAYGHG GYISVPELPAGVAVRNSRR-----PDIIQESSY---LRILAPAGGW LAAATLEKLADCA-ETYGRGLVHL--TSGGTIEIYTGREQMLPLVRELN-S-GGLDVGST GDDLRCLTACCGPVRCEHALVDAPALATYL--GQRFIDDQQYPGYPQKVKSAVAGCPNDCIRAMMQKDHSFIGVYRDWPMVDGEMLAAW------------REKGG -D------LNGLLAACPAGALT-LV-----------------G-----------DTLEVDKERCWRCMACINY----------- --CP-AIRPGRERGVAWVAGGKY GHRGPQGPMVGFVLVPFIPV-----ADDD--YTAVGD-IFGAFLEFW-----ADNAK-KKERVGDFIARVGPLKIL-RELG-------LEAQ--PQIL---LSP KR NVY

MSKKEES---KTPLLDELEEGPWPSFITDLKNL------AKKK--PA-------------VGQLLGQLEQSYEERWDHWL-G TVINTPGYGGGIIARYSDI-----GNKFPDIAQFHTIRVIEPAGW VYSTDALRQLCDIS-EKYSAGILQFHGMTGDILMLGSNNEKTLEAAEELM-E-KGWDIGGS GNGLRTLSCCIGPAYCEMACFDTLKTTKFL--TDTFISQLHRPEFPYKFKFKLSGCPNDCANSIQRSDMPIIGTWRDEIQINQEEVKKFI-----------DEKGE -EY----VVDNVITRCPTKCIT-LK-----------------SPHPPFTKGGQGRIIEIDDKNCVKCMHCINV----------- --MHKALAPGKDRGVTILLGGKR --TLKIGDTMSSVIVPFMKL----ETDED--YEKLVD-LVRRIWEFW-----TEHGM-DHERVGEFIDRVGLGTFL-DGIG-------LEPD--PQMV---RHP RT NPY----I-KFEELAPPK-----IGGEPKVAPNVMDKEVEGKETVISQ*
MSKKKES---KTPLLDDLEDGPWPSFITDLKNL------AKKK--PA-------------VGQLLGQLEQSYEERWDHWL-G TVINTPGYGGGIIARYSDI-----GNKFPDIAQFHTIRVIEPAGW VYSTDALRQLCDIS-EKYSAGILQFHGMTGDILMLGSNNEKTLEAAEELM-E-KGWDIGGS GNGLRTLSCCIGPAYCEMACFDTIKTTKFL--TDTFISQLHRPEFPYKFKFKLSGCPNDCANSIQRSDMPIIGTWRDEIQINQEEVKKFI-----------DEKGE -EY----VVDNVITRCPTKCIT-LK-----------------N-----------KKIEIDDKNCVKCMHCINV----------- --MHKALAPGKDRGVTILLGGKR --TLKIGDTMSSVIVPFMKL----ETDED--YEKLID-LVRRIWEFW-----TEHGM-DHERVGEFIDRVGLGTFL-DGIG-------LEPD--PQMV---RHP RT NPY----I-KFEELAPPK-----IDGEPKVAPNVVDKEIEGREIVVDMQK*
MSKKKES---KTPLLDDLEDGPWPSFITDLKNL------AKKK--PA-------------VGQLLGQLEQSYEERWDHWL-G TVINTPGYGGGIIARYSDI-----GNKFPDIAQFHTIRVIEPAGW VYSTDALRQLCDIS-EKYSAGILQFHGMTGDILMLGSNNEKTLEAAEELM-E-KGWDIGGS GNGLRTLSCCIGPAYCEMACFDTIKTTKFL--TDTFISQLHRPEFPYKFKFKLSGCPNDCANSIQRSDMPIIGTWRDEIQVNQEEVKKFI-----------DEKGE -EY----VVDNVITRCPTKCIT-LK-----------------N-----------KKIEIDDKNCVKCMHCINV----------- --MHKALAPGKDRGVTILLGGKR --TLKIGDTMSSVIVPFMKL----ETDED--YEKLID-LVRRIWEFW-----TEHGM-DHERVGEFIDRVGLGTFL-DGIG-------LEPD--PQMV---RHP RT NPY----I-KFEELAPPK-----IDGEPKVAPNVVDKEIEGREIVVDMQK*

MPKKY---ETPLLDELEKGPFPSFVTEIKKA------AARS--DM-------------AADELGQLEKSYRDKRGYWKHG GIVGVRGYGGGVIGRYSSL-----ADQFPNVANFHTVRINCTSGFFY TSKFLKEACDIW-DKYGSGLTNLHGSTGDFVLLGTNTENLEPIFAEFS-S-RGWDLGGS GSALRTPSCCVGPARCEWSNIDTLGITYAC--TQEFQDEMHRPAFPYKFKIKTAGCAVDCIASIARADLSIIGTWKGKIATDQAEVANY------------AKKGM -K-----IQEEIVNRCPSKCMS-YD-----------------G-----------KELKIDDDNCVRCMHCIAK----------- --MTKALKPTGEKGATILMGSKA --PFVIGATLSWVIVPFMKL----EE--P--YDELKD-LIRKMWEFW-----DEYGK-NRERIGELVIRKGMREFL-EFVG-------IDPV--PQQV---KEP RR DPF----F-FWTEADLQK---*
MPKKY---ETPLLDELEKGPFPSFVTEIKKA------AARS--DM-------------AADELGQLEKSYRDKRGYWKHG GIVGVRGYGGGVIGRYSSL-----ADQFPNVANFHTVRINCTSGFFY TSKFLKEACDIW-DKYGSGLTNLHGSTGDFVLLGTNTENLEPIFAEFS-S-RGWDLGGS GSALRTPSCCVGPARCEWSNIDTLGITYAC--TQEFQDEMHRPAFPYKFKIKTAGCAVDCIASIARADLSIIGTWKGKIATDQAEVANY------------AKKGM -K-----IQEEIVNRCPSKCMS-YD-----------------G-----------KELKIDDDNCVRCMHCIAK----------- --MTKALKPTGEKGATILMGSKA --PFVIGATLSWVIVPFMKL----EE--P--YDELKD-LIRKMWEFW-----DEYGK-NRERIGELVIRKGMREFL-EFVG-------IDPV--PQQV---KEP RR DPF----F-FWTEADLQK---*
MSKDG---KTPMLDELEKGAWPSFVKEIKKA------AVKK--DS-------------AKDLLGILERSYKDKIGHWKHG GIVGVLGYGGGVIGRYCDL-----PEEFPGVAHFHTVRINQTAGFFY TSQALRELMDIW-DEHGSGLTNFHGSTGDMVLLGTTTDQLEPIFAKTT-A-KGWDLGGS GSCLRTPSCCVGMARCEFSNIDAMDICDNL--THEFQDELHRPAFPYKFKIKVSGCANDCTASIARADLSIIGTWRDTIRIDQAEVK--------------IAAKD MD-----IKTEVTDMCPTHCMS-WD-----------------G-----------STLKIADKDCNRCMHCINR----------- --MPKALRPGKEKGATILLGGKA --PIVTGALMSWVIVPFVKL----EK--P--YDNLKD-LIRKLWEWW-----DDHGK-NRERIGELVDRMGMKSML-EATG-------LPPV--PQMV---KAP RT NPY----V-FWNPEDVK*
MSKDG---KTPMLDELEKGAWPSFVKEIKKA------AVKK--DS-------------AKDLLGILERSYKDKIGHWKHG GIVGVLGYGGGVIGRYCDL-----PEEFPGVAHFHTVRINQTAGFFY TSQALRELMDIW-DEHGSGLTNFHGSTGDMVLLGTTTDQLEPIFAKTT-A-KGWDLGGS GSCLRTPSCCVGMARCEFSNIDAMDICDNL--THEFQDELHRPAFPYKFKIKVSGCANDCTASIARADLSIIGTWRDTIRIDQAEVK--------------IAAKD MD-----IKTEVTDMCPTHCMS-WD-----------------G-----------STLKIADKDCNRCMHCINR----------- --MPKALRPGKEKGATILLGGKA --PIVTGALMSWVIVPFVKL----EK--P--YDNLKD-LIRKLWEWW-----DDHGK-NRERIGELVDRMGMKSML-EATG-------LPPV--PQMV---KAP RT NPY----V-FWNPEDVK*
MKKY---NTPLIDDLEKGPWPSFVTEMKKA------AKTN--EM-------------ANDAVGHLEKCYSTKVGYWKHG GIVGVLGYGGGVIGRYSEL-----GDEFPGVAHFHTVRLNQPSGFFYT SKALKEICDIW-DKYGSGITNMHGSTGDLVLLGCRTESLEAVFAEYS-S-RGWDLGSS GSALRTPSCCVGPARCEWANYDTLDLNYAL--TQEFQDEMHRPSFSYKFKFKLSGCACDCVASLARSDMSIIGTWKGNIVIDQAEVKNY------------AKNRM -D-----INAEIVNMCPTQCIS-YD-----------------G-----------KEMKIDNAECSRCMHCIAK----------- --MTKALKPSGEKGATICIGSKA --PIVVGSLLSWVVVPFIKL----EP--P--YTELKE-LIRKIWDWW-----DENAK-PRERIGEVIETKGMRSFL-EYIG-------VPPL--PQQI---KEP RK DPF----M-FYTEEDITA-----YKAKEAEEKKTGKYKF*

MSKDG---KTPMLDELEKGAWPSFVKEIKKA------AVKK--DS-------------AKDLLGILERSYKDKIGHWKHG GIVGVLGYGGGVIGRYCDL-----PEEFPGVAHFHTVRINQTAGFFY TSQALRELMDIW-DEHGSGLTNFHGSTGDMVLLGTTTDQLEPIFAKTT-A-KGWDLGGS GSCLRTPSCCVGMARCEFSNIDAMDICDNL--THEFQDELHRPAFPYKFKIKVSGCANDCTASIARADLSIIGTWRDTIRIDQAEVK--------------IAAKD MD-----IKTEVTDMCPTHCMS-WD-----------------G-----------STLKIADKDCNRCMHCINR----------- --MPKALRPGKEKGATILLGGKA --PIVTGALMSWVIVPFVKL----EK--P--YDNLKD-LIRKLWEWW-----DDHGK-NRERIGELVDRMGMKSML-EATG-------LPPV--PQMV---KAP RT NPY----V-FWNPEDVK*
MSKDV---KTPMLDDLEKGAWPSFVKEIKKA------AKRS--NT-------------AHDLLGILERSYRDKVTHWKHG GIVGVLGYGGGVIGRYCDL-----PEEFPGVAHFHTVRINPPSGFFY TSKAMKELCDIW-DKYGSGLTNLHGSTGDMVWLGTQTDKLEPIFAEIT-A-KGWDLGGS GSCLRTPSSCVGMARCEFSNIDTMSICHTM--TQKFQDELHRPAFPYKFKIKVSGCANDCTAAVARADMSIIGTWKDNIRIDQAEVKNL------------AKSMN -------IQEEVVDMCPTKCMS-FD-----------------G-----------STLKINDKDCNRCMHCINR----------- --MPKALRPGKEKGATIMLGGKA --PIVTGALMSWVLVPFMKL----EA--P--YDNLEA-LIRKLWEWW-----DDHGK-NRERIGELVDRMGMRSML-EATG-------LPPV--PQMV---KAP RT NPY----V-FWAPGEVK*
MKKY---NTPLIDDLEKGPWPSFVTEMKKA------AKTN--EM-------------ANDAVGHLEKCYSTKVGYWKHG GIVGVLGYGGGVIGRYSEL-----GDEFPGVAHFHTVRLNQPSGFFYT SKALKEICDIW-DKYGSGITNMHGSTGDLVLLGCRTESLEAVFAEYS-S-RGWDLGSS GSALRTPSCCVGPARCEWANYDTLDLNYAL--TQEFQDEMHRPSFSYKFKFKLSGCACDCVASLARSDMSIIGTWKGNIVIDQAEVKNY------------AKNRM -D-----INAEIVNMCPTQCIS-YD-----------------G-----------KEMKIDNAECSRCMHCIAK----------- --MTKALKPSGEKGATICIGSKA --PIVVGSLLSWVVVPFIKL----EP--P--YTELKE-LIRKIWDWW-----DENAK-PRERIGEVIETKGMRSFL-EYIG-------VPPL--PQQI---KEP RK DPF----M-FYTEEDITA-----YKAKEAEEKKTGKYKF*
MKKY---DTPLIDDLEKGPWPSFVTEMKKA------AKNN--EM-------------ANDAVGHLEKCYSTKVGYWKHG GIVGVLGYGGGVIGRYSEL-----GNEFPGVAHFHTVRLNQPSGFFYT SKALKEICDIW-DKYGSGLTNMHGSTGDLVLLGCRTESLEAIFAEYS-S-RGWDLGSS GSALRTPSCCIGPGRCEWTNYDTLGLTYAL--TQEFQDEMHRPAFSYKFKIKASGCACDCVASIARADLSIIGTWKGDIKIDNDEVKNY------------AKTMD -------INAEIVNMCPTQCMS-YD-----------------G-----------KELEINNAECSRCMHCITR----------- --MTKALRPGGERGATLCVGSKA --PIVVGSLLSWVIVPFIKV----EP--P--YTEIKD-MIRKMWEWW-----DENAK-PRERIGEVIEMKGMRSFL-EAIG-------VPPQ--PQQI---KEP RK DPF----I-FYTEDDIAA-----YKAKEAEEKKTGKYKF*
MSES---KTPLLDDLEKGPWPSFVSDLKQL------SKKK--PV-------------ISQLLGQMEQSYKDRWNYWQ-G TVINLKGYGGGVIARYSEL-----QSKFPDIAEFHTIRVIPPPGWVYS TKTLRELCDIS-EKYSAGIMQLHGMTGDALLLGSNTANTHEAGEALM-N-AGWDIGGS GGALRTLACCVGPARCEMACFDTMKTLKHL--TDTFISQLHRPEFPYKFKFKLSGCANDCAASTQRSDMPIIGTWRGPMRIDQ----------------------- ------------------------------------------------------------------------------------ ----------------------- ----------------------------------------------------AEVGK-----------------FL-DAHG----------------------- -- ADF

MTPKSSTLENKKGAGQAKSNGGFLHETPLLDRLETGPWPSFITGFKEL------ANRT-------------HSTMLRGVLDQLEYSYETKTGYWK-G GTVGVRGYGAGIIARFSVI-----SNKFPE AAEFHTLRVQPAPGLHYTSKSLRDMCDVW-EKHGSGVIALHGQSGDIMLQGITQAKTQECFDELN-K-LGWDLGGA GPTLRTSASCVGPARCEQACYDTLGVHHKL--LTHFVDLTHRPSLPYKFKFKFSGCPNDCTNSIMRSDVAVIGTWRGDIDIDQAEVGKYV-----------DQLGS DY-----IQNSVVALCPTKAIR-LK-----------------G-----------REIEIDNRDCVRCMHCINA----------- --LTKALSPGGDRGVTILVGGKG --HLKVGNMLGSMIVPFMKL----ETDED--LEKLVD-FGTRMIEWW-----ADNAL-DHERIGETIERVGMQAFL-DGMG-------IEPT--IDMV---EAP RD NPF------FKATY*
MANEKKS---KTPMLDELESGPWPSFVKDLKNL------AKKK--PE-------------IGQVLEQLEDSYETKTNHWL-G TVLNLDGYGGGVIARYSDV-----QNRFPLAAQFHTIRIIEPSGW LYNTAALRQLCDIS-EKHSGGILQFHGMTGDILMLGSNNEKTYTAGEELM-E-NGWDIGGS GPALGTLACCVGPAYCEMSCFDTLGLTKFI--TDTYISELHRPELPYKYKFKISGCANDCANSIQRSDMPIIGTWRDKIQVDQKEVAKFI-----------KENGE -DY----VIDNVITRCPTKCIK-LE-----------------K-----------KKIKIDDSNCVKCMHCINV----------- --MHKALKPGKDRGITILLGGKR --TLKIGDTMGSVLIPFMKA----DTKED--WDKIIQ-LVRRIWDFW-----GEHGL-DHERVGEFIDRVGLGTFL-DGIG-------VEPD--PQMV---KHP RS NPY----I-KFEEYTAPR-----IAGEPKESPNVVSKETEGDEVAV*

MKKY---NTPLIDDLEKGPWPSFVTEMKKA------AKTN--EM-------------ANDAVGHLEKCYSTKVGYWKHG GIVGVLGYGGGVIGRYSEL-----GDEFPGVAHFHTVRLNQPSGFFYT SKALKEICDIW-DKYGSGITNMHGSTGDLVLLGCRTESLEAVFAEYS-S-RGWDLGSS GSALRTPSCCVGPARCEWANYDTLDLNYAL--TQEFQDEMHRPSFSYKFKFKLSGCACDCVASLARSDMSIIGTWKGNIVIDQAEVKNY------------AKNRM -D-----INAEIVNMCPTQCIS-YD-----------------G-----------KEMKIDNAECSRCMHCIAK----------- --MTKALKPSGEKGATICIGSKA --PIVVGSLLSWVVVPFIKL----EP--P--YTELKE-LIRKIWDWW-----DENAK-PRERIGEVIETKGMRSFL-EYIG-------VPPL--PQQI---KEP RK DPF----M-FYTEEDITA-----YKAKEAEEKKTGKYKF*
VIDQAEVKNY------------AKNRM -D-----INAEIVNMCPTQCIS-YD-----------------G-----------KEMKIDNAECSRCMHCIAK-------------MTKALKPSGEKGAT ICIGSKA --PIVVGSLLSWVVVPFIKL----EP--P--YTELKE-LIRKIWDWW-----DENAK-PRERIGEVIETKGMRSFL-EYIG-------VPPL--PQQI---KEPRK DPF----M-FYTEE DITA-----YKAKEAEEKKTGKYKF*

GSS GSALRTPSCCVGPARCEWANYDTLDLNYAL--TQEFQDEMHRPSFSYKFKFKLSGCACDCVASLARSDMSIIGTWKGNIVIDQAEVKNY------------AKNRM -D-----INAEIVNMCPTQCIS-YD-----------------G-----------KEMKIDNAECSRCMHCIAK----------- --MTKALKPSGEKGATICIGSKA --PIVVGSLLSWVVVPFIKL----EP--P--YTELKE-LIRKIWDWW-----DENAK-PRERIGEVIETKGMRSFL-EYIG-------VPPL--PQQI---KEP RK DPF----M-FYTEEDITA-----YKAKEAEEKKTGKYKF*
MPDK---KTPKLDELEHGPWPSFVTEIKKA------AVRN--ES-------------AKDLLNLLERSYDDKRGHWKHG GIVGVRGYGGGVIGRYTDL-----PEEYPHVAEFHTMRVNAPSAWFYK TETLRTLCDIW-EKHGSGLTNVHGSTGDLIFLGMKTEELQTTYDELS-D-AGFDLGGS GSCLRSPSCCVGPARCESACYDTLDVCYDL--TSSYQDELHRPMWPYKFKFKMSGCANDCVAAIARADCSIIGTWRDSIRIDQDQVKAY------------AESGL -D-----IQGMVCDKCPTRALK-YD---------------HEK-----------KELHVIAEDCSRCMHCINV----------- --MPKAVRPGKEKGATILLGGKS --TIVQSAFLSWVIVPFMKM----EP--P--YTELKE-MVAKIWDWW-----DENGK-TRERLGELIYRMGMTKFL-REVG-------LPPV--PQMV---FRP RA NPY----V-FWPQDEIVK
MADSGKNGTPLLDELEKGPWPSFVSEIKSM------AGEN--KM-------------CKDLLGQLEKSYRDKIGYWKHG GIVGVMGYGGGVIGRYSFL-----AKEFPNVAHFHTLRINQPMGWFYT SESLRGLCDIW-EKHGSGLTNMHGSTGDIVFLGTVTDELEPTFAELI-E-KDFDLGGS GSDMRTPSCCVGPARCEWACYDTLAFTQDV--TQHYQDELHRPAFPYKFKIKSAGCPNDCVASIARADLSVIGTWRDDIRIDQAEVKKY------------VDGGM -N-----IHKDIYANCPTRCIE-WD-----------------G-----------NELKVDNSNCVKCMHCINA----------- --MPKALRPGKDRGATLLIGSKA --PIVEGALLSSVIVPFVKM----EP--P--YNEVKE-LIEKIWDLW-----GEHGK-NRERVGEFIQRVGMGNFL-EEIE-------VDPI--PEMV---AHP RE NPY----I-FFEEYYEEG-----DEDEEEED*

MEVRVKRPLTVDEYAKEGMEMLKYYESGPWPSHVAELKKS----------------------------KYPIEAYAAGLAARKTMWAAG SAKIRYVYTGFIARRTRDG----------KIAELH-FR VWQPSGYLYSTEKLRKLVDFA-DKYGLGLIELAGQQGQMII-SVRPEVADEAVDYLRNV-VGTDIGAT GDTIRELAACVGPALCEFALYNTLEARDKFLTHPKIYEWMSNQLFPFKFKAKFSGCPFDCTRAVHRADFGFIGVWEGAPEVDQELLRRK------------IEAGE VD------PAKLAANCPSGAIT-WD-----------------G-----------KELKIDGSRCKKSMHCIRA----------- --AFPAIKPGKKVKIAVVVGGHV --KGRFGGKMGK---PLAVV----NS-----VEEAMD-WVVKTVESWMEYMEKGVVK-HKDRIGDFIMKVGFKKYLTEILG-------INEE---------RKP TL HPS----LRAGAVLDDEERTMWANWAGKIVEEYFGKRP
MSAPPGLPPKEELLQRAEEVLKELEKGPWPSHVTELRKT----------------------------RYPLHVYGVGLVARKSPWG-P AAVKVEYVNTGVLSRWA-------RDWVPGGGSEVHFRV FHTPGKFLRTDFVRKITKIS-RELGVGLIELVGQTGALVL-NLTPETAEQMVDALR-E-IGTDVGGS GDAIRALNACVGPALCEFALYDTLKWYAEFHKGKRVNDNIVTPNYPFKFKAKFSGCPFDCTRAVHRADFGFIGVWEGAPEVDQELLRRK------------IEAGE VD------PAKLAANCPSGAIT-WD-----------------G-----------KELKIDGSRCKKSMHCIRA----------- --AFPAIKPGKKVKIAVVVGGHV --KGRFGGKMGK---PLAVV----NS-----VEEAMD-WVVKTVESWMEYMEKGVVK-HKDRIGDFIMKVGFKKYLTEILG-------INEE---------RKP TL HPS----LRAGAVLDDEERTMWANWAGKIVEEYFGKRP

MEVKQQRPLTVEEWAAEGMELLKYYEKGPWPSHVSELKKT----------------------------KYPIEAYAAGLAARKTMWAAG SAKIRYVYTGFIARRTRDG----------KISELH-FR VWQPSGYLYSTEKLKKLIEFT-EKYGLGLIELAGQQGQMII-SIRPEVADEAVDYLRDV-VGTDVGAT GDTIREIAACVGPALCEYSLYDTLEARDKFLTHPKIYEWMSNQLFPFKFKAKFSGCPFDCTRAVHRADFGFIGVWEGAPEVDQEAFRRK------------VEAGE VD------PEKLAANCPSGAIT-WD---------------NER-----------KELRIDGTRCKKSMHCIRT----------- --AFPAIKPGKNRKIAIVVGGHV --KGRFGGKMGK---PLAVV----NS-----VDEAMD-WVVKTVESWMEHMEKGVVK-HKDRIGDFIMKVGFKKYVNEILG-------LKEV---------GKP SL HPS----LRAGAVLDDEERKMYAAWASKIVEEVFGRRA
MASPPGLPSPDELLKKAEEYLKELEKGPWPSHVAEMRKT----------------------------GYPLHVYGVGLVARKSPW--G PSVVKTKRLTGVLARIA-------RDWVPGGGEEVHFRV FNTPGKFYPTDYLRKLIKIS-REWGIGLIEAVGQTGAIVINVKGKDVADKMIDALR-E-IGTDVGGS GDAIRELNACVGPALCEFALYDTLHWFVEFRKDKRVHDAITVPGLPYKFKIKFSGCPMDCARA-NRADLGFIGVWKGAPEVDQELLRKK------------IENKE VD------VHELVAGCPTKAIT-WD---------------ETK-----------KELIIDGSRCKKSMNCIRK----------- --AFPAIKPGKERRVAVVVGGGS --KGRYGPKLGW-FIGYLKP----DE-----VKKAID-LTFKVIEPW-----DKEAP-AKNRLGDYILMEGLYKFI-EKAG-----IDLEDT--PRIIE--KLP DN VPY----R-VLPEEERRK------YADFAEKIKQVVKV
MAAPPNLPPPDKLLEMAEQYLKELEKGPWPSHVAEMRKT----------------------------GYPLHVYGVGLVARKSPWGPS AVKAKR--LTGVLARIA-------RDWVPKGGEEVHFRV FHTPGRFLPTSYLRGIIKVA-REYGIGLVEVVGQTGAMVINVKSKEVGDAMIEALR-Q-VGTDVGGS GDAIRELNTCVGPALCEFALYDTLKWFTEFRKDKKIHDAIAVPGFPYKFKIKFSGCPMDCGRA-NRADLGFIGTWKGAPEVDQELLRKK------------IEAGE AD------PNDLVSKCAGGAIS-WD---------------AEK-----------KELKIDGSRCKKCMYCIRK----------- --AYPAIKPGKERRVAVLVGGGS --KGRYGPKLGW-FVGYLKP----DE-----VQKGIE-LVFKVIEPW-----DKEAQ-AKVRIGDYILMTGLYQFI-EKAG-----IQLEDT--PKLVE--KLP DN VPY----R-VLPEEERKK------YAQFAEELRRAVGI
MSAPPGLPSPDELLKKAEEYLKELEKGPWPSHVAEMRKT----------------------------GYPLHVYGVGLVARKSPW--G PSVVKTKRLTGVLARIA-------RDWVPGGGEEVHFRV FNTPGKFYPTDYLRKLIKIS-RELGIGLIEAVGQTGAIVINVKGKDVADKMIDALR-E-IGTDVGGS GDAIRELNACVGPALCEFALYDTLHWFVEFRKDKRIHDAITVPGLPYKFKIKFSGCPMDCARA-NRADLGFIGVWKGAPEVDQELLRKK------------IENKE VD------VHELVAGCPAKAIT-WD---------------ETK-----------KELIIDGSRCKKSMNCIRK----------- --AFPAIKPGKERRVAVVVGGGS --KGRYGPKLGW-FIGYLKP----DE-----VKKAID-LTFKVIEPW-----DKEAP-AKNRLGDYILMEGLYKFI-EKAG-----IDLEDT--PRIIE--KLP DN VPY----R-VLPEEERKK-------YADFAEKIKQVVKV
MSAPANLPPKEELLNRAEEILKQLEGGPWPSHVSELRKT----------------------------RYPLHVYGVGLVARKSPWG-P AAVKVEFLNTGVLSRWA-------RDWVPGGGSEVHFRV FHTPGKFLRTDFLRKITKIS-RELGVGLIELVGQTGALVL-NLTPETAEAMVDALR-E-IGTDVGGS GDAIRALNACVGPALCEFALYDTLKWYAEFYKDKRVNDNIVTPSYPYKFKVKFSGCPLDCARA-QRGDIGFIGVWEGAPEVDQELLGKK------------IEAGE VD------PEKLAANCPSGAIT-WD---------------KEK-----------KELRIDGTRCKKSMHCIRA----------- --AFPAIKPGKKRKVAVVVGGGS --KGRFGPKLGW-FIGYLEP----DQ-----VKDAID-LTFKVIGPW-----EAEAQ-PKYRLGDYIMHLGLDKFI-EKAG-------IKLE--GMPVSTAKMP DE VPY----A--VLPKEVRE-----RFLSFAQQLKGRV

MAKR---ETPLLDQLESGPWPSFVTDIKRQ------AETK--PE-------------CWDILGILELSYKDRITHWKHG GIVGVFGYGGGIVGRYADV-----PEQFPGVEHFHTVRVAQPASKYYS TENLRGLMKLW-EKYGSGMTNFHGSTGDIILLGTRTENLEPFFWDLTHD-MNQDLGGS GSNLRTPANCLGMSRCEWSCYDTEECCHSL--TMKYQDEIHRPAFPYKFKFKFSGCPNDCVASIARSDISVIGTWRDAIRIDQAAVKEYVAGN--YPANGGAHSGR -DWGKFDINKEVINLCPTNCMW-ME-----------------G-----------SELKIDDKECTRCMHCINV----------- --MPRALRPGVDKGASICVGAKA --PILDGAQFATLVVPFIKV----EKENE--FEELTE-FIEKVWDWW-----MEVGK-NRERVGETMQRVGLPTFL-SVMG-------IDAI--PQHV---KEP RS NPY----I-FWKEEEVEG-----GFERDINEFRAKHKA*
MSKKKES---KTPLLDDLEDGPWPSFITDLKNL------AKKK--PA-------------VGQLLGQLEQSYEERWDHWL-G TVINTPGYGGGIIARYSDI-----GNKFPDIAQFHTIRVIEPAGW VYSTDALRQLCDIS-EKYSAGILQFHGMTGDILMLGSNNEKTLEAAEELM-E-KGWDIGGS GNGLRTLSCCIGPAYCEMACFDTIKTTKFL--TDTFISQLHRPEFPYKFKFKLSGCPNDCANSIQRSDMPIIGTWRDEIQVNQEEVKKFI-----------DEKGE -EY----VVDNVITRCPTKCIT-LK-----------------N-----------KKIEIDDKNCVKCMHCINV----------- --MHKALAPGKDRGVTILLGGKR --TLKIGDTMSSVIVPFMKL----ETDED--YEKLID-LVRRIWEFW-----TEHGM-DHERVGEFIDRVGLGTFL-DGIG-------LEPD--PQMV---RHP RT NPY----I-KFEELAPPK-----IDGEPKVAPNVVDKEIEGREIVVDMQK*
MSDKKKR---ATPLLDDLEKGPWPSFVKEIKNE------ARR---PM-------------VQDLLGVLERSYEEHIGHWKHG GLVGVMGYGGGVIGRYSDL-----ATEFPDVAEFHTCRINQPSGW FYTSEALRDLCDIW-DRHGSGLTNMHGSTGDIIFLGAKTEALEPIFAELT-A-KGWDLGGS GSDMRTPSCCVGPARCEWANYDTLGVCYDI--TQGFQDELHRPAFPYKFKIKFAGCPNDCVASVARADLSIIGTWKDDIRVDQAQVREY------------AKSGT -D-----IQKEVCDLCPSRCMA-WN-----------------G-----------KDLAIENAECVKCMHCINV----------- --LPKALRPGKEKGATIMIGAKA --PIIGGALLSSVFVPFIEM----EP--P--YQDLKD-LCAAIWDFW-----GEHGK-NRERVGEFIQRVGLGSFL-GQIG-------LDPV--PEMI---AHP RT NPY----I-FFEDELVEA-----ATK*

MAES---KTPLLDELEKGAWPSFVTEMKKA------AAKK--EN-------------AKDLMQQLEKSYKDKIGYWKHG GIVGVKGYGGGVIGRYSAR-----PDEFPNVAEFHTLRVNQVPGFFYT TKALRDLCETW-DKYGSGLTNFHGSTGDIILLGTNTQNLQPCFDELS-E-KGWDLGGS GGGLRTPSGCVGMARCEFACIDSMDFVLEV--TRHFQDALHRPAWPYKFKIKCSACPNDCAAATARSDLAIIGTWRDTLKIDQEAVREY------------VNNGF -N-----IYGLVIGKCPTKALD-WD---------------AEK-----------KELKFCAEDCVRCMNCINM----------- --MPKAISIGSERGATVLIGGKA --PVVKSAFIGWVIVPFIKC----EA--P--YTELFD-LITKITEYF-----DEHAK-PRERIGELIYRVGMGNFL-RAIG-------LPPV--PQMV---SAP RA NPY----I-FWQDEEVVNRG
MAKKQH---DTPLLDQLESGPWPSFVTGLKRL------ANDN--DM-------------MVDLMGQLETSYATRKGYWK-G GTVGVFGYGGGVIPRFSELKDENEKHVYPDAAEFHTLRIQPPAGMH YTSDLLRKMADVW-ERHGSGLIAFHGQSGDIMFQGATTANVQPAFDELN-E-MGFDMGGA GPAVRTSMSCVGAARCEQSCFDEAKALRTV--VNTFLDDMHRPALPYKFKFKFSGCPNDCVNSIQRSDMATIGTWRDSIQTDDVLGKKWF-----------AKHGM DE-----LVNDVISRCPTKALSLKNTKDVSTAEGISSVAINDT-----------QSMQIENHSCVRCMHCINV----------- --MTGALAPGKDKGVTVLMGGKS --VLKIGTTMGTVIVPFMKL----ESDED--FEQLVE-LAQNTIDFF-----AENAL-EHERTGEMIDRIGLVNFL-EGIG-------RDID--ANMI---LEP RA NPY----V-------RTD-----GWDEEVEKANQRKAGAA
MALKH---ATPMLDELEKGPWPSFVTDVKRM------APKN--RM-------------CEDWLGIMEMSYRDKEGHWKHG GIVGVLGYGGGVIGRYCDR-----PDLFPNVAHFHTIRINQPASKYY TTEVLRKLCDLF-EPRGSGLTNLHGSTGDIVLLGTTTDQLEPIFYELTHE-MEMDLGGS GSNLRTPEGCLGMSRCEWSCINTQDIIYDL--TMEYQDALHRPMFPYKFKFKASGCPMDCVAAIARSDCSIIGTWRDKIRIDQDAVKAYAAGE--LVPHAGAG-GR -EKRAFDITAEVIDLCPTKCME-WD-----------------G-----------KALKIWDEDCTRCMHCIRV----------- --MPRALRPGVDTGATILVGAKA --PILEGAQLSSVVIPFMKM----EP--P--YAEFKE-FVEKVWDYW-----MENGK-NRERLGEMIQRVGLREFL-KATD-------LTPD--PRMI---NTP RY NPY----I-FYDPAEVPG-----GWEHDGVAFRQRHQA
MAEDK---KTPQLDELEKGPWPSFVTEIKRA------AVKS--PA-------------ANELLGLMERSYEDNKGHWKHG GIVGVRGYGGGVIGRYTDL-----PEEYPNLKEFHTMRINQPSGWFY STKSLREICDIW-EKHGSGLTNMHGSTGDIILLGTTTDELQPTFDEFS-D-AGYDLGGS GSDLRSPSCCVGPGRCEFACYDTLDMCYDI--TNEFQDELHRPMWPYKFKIKMSGCANDCVAAIARADCSVIGTWRDTLIINNDEVKAY------------AESGM -N-----IQRLVCDKCPTRALE-FD---------------AIN-----------NELTVIPEDCSRCMHCINM----------- --MPKAIQPGKEKGASILLGGKS --TIVKSAFMSWVIVPFMKM----EP--P--YTEFKD-LMYRIWDWW-----DENGK-TRERLGELIYRVGMGTFL-REVG-------LPPV--PQMV---FRP RA NPY----V-FWQEEEINK

MTELPIDESLWPTPPSREEAEKALKALEEGPWPSHVAELRRS----------------------------KYPIHLYGMGLVAKATPWA-S SVANAPGIFAGVLSRVSHP-----WTRMDPPISEDH ERIIIPSAQVVSTIVMRELIRIS-RQYGWALFQLIGGTGDIVM-NVERDKIIDAAKEVR-R-IGLEVGGS GDVMRNSVACPGPLLCEYAIYDTLRARDMT--YECFLDWASYPQFPYKIKFKFSGCPIDCLKAQARADYVFIGTWRGAPDVNEEALNKW------------MEEGG -------SIDELVKACPTGAIE-FR-----------------N-----------GKLSIDGGKCVQCMECIKR----------- --AYPAISPGRERGIRVLLGGTI --KSRNGPKLAKVLIPFIPLRDSMHPDDE--VMKVFELLKDKVVPKW-----DEIGW-RRERIGDVAIRLGWRRFVTEVAN-------LDPK--DIVK---DGG GR EPYYMNGIPFFIMSDEDKKAYLNELGESMKDWD
MSEIKKH---DTPMMEELKKGPFPSFVDDIEQY------GEKH--KK-----------QACFDLLGQLELSYKHKETHWKHG GIVGVFGYGGGVIGRYSDQ-----QDKFPAIWAFHTIRVNQPASK FYHTSALRKLCEMW-DHRGSGMTNFHGSTGDIILLGTVTEQLEPVFFDLTHQ-LKMDLGGS GSNLRTPACCIGKARCEWSCIDTQELCYDL--TMTYQDELHRPAFPYKFKFKISGCPNDCVASIARADFSIIGTWIDDIRIDQEAVKAYVGGE--LKPNAGAHAGR -DWGKFDIQKEVIDLCPTQCMY-WD-----------------G-----------EKLYINNKECNRCMHCINV----------- --MPEALRPGTDTGATILMGAKA --PILEGAQLSTVMVPFIRL----EP--P--YDELKE-IIENVWMFW-----MEEGK-NRERLGELMQRVGLANFV-ETVK-------LKHV--PQMV---KEP RS NPY----V-FWKEEEVEG-----GWKRDIKEYRERHPA
MGEVKKH---DTPKIDQLKTGPWPSFVDDIYSY------GEKH--KK-----------QACFDIMGQMELSYTHKETHWKHG GIVGVFGYGGGVIGRYSDQ-----QERFPAIWAFHTIRVHHTAGK WYHTSALRKLCDMW-DHRGSGIVNFHGSTGDIILLGTVTDQLEPIFFDLTHQ-LHWDLGGS GSNLRSPACCVGKSRCEWALIDVQELDYEL--TMAFQDELHRPAFPYKFKFKFSGCPLDCVAAVARADMSFIGTWRDEIRIDQEAVRAYVRGE--LKPNAGAFSDR -DWGPFDIKKEVIDLCPTKCMY-WD---------------ENE-----------QKLYINNSECNRCMHCIAV----------- --MPEALRPGQDTGIAILIGAKA --PILEGAQLSTLIVPFMKV----EP--P--YDELKD-FIYKAWDYW-----MENGK-NRERIGELIQRIGLNKFITEVMG-------LTPI--PQHV---RVP RD NPY----I-FWKEEEVEG-----GWTRDVAEFRKRHPA

MPETR---KTPMLDQLLDGPFPSFVKEIKKG------AEKN--DA-------------CNDLLGQLELSYEEKITHWKHG GIVGVTGYGGGVIGRYSDV-----PEKFPGLTEFHTMRINQPAGWFY KTDRLRKLLDIW-EKRGSGLTNFHGATGDIILLGTHTDQLQPVVDDLAHE--GWDLGGS GSDLRTPSACVGPARCEWACIDTLDICDTL--TRRYQNELHRPMWPYKFKIKVSGCANDGVAAKARADFSIIGTWKDNIQINRTEVINY------------VNAGF -D-----IIGQVVDKCPTKCIS-YN---------------PVT-----------KSLSIDNSNCVRCHNCINK----------- --MPKALRQGKITGATILIGGHA --PILQSAFMSWVIVPFMEM----KP--P--YDEVSE-LLEKIWEWW-----DENGK-MRERVGELIYRLGMRSFL-KATG-------LPAV--PQMV---LHP RT NPF----Y-FWDKEEVNQ
MALKH---QTPMLDELTKGPWPSFVADIKRV------AERK--PQ-------------CDDLLGLLELSYKDKEGHWKHG GIVGVFGYGGGVIGRYCDR-----PDLFPNVAHFHTMRVNQPASKFY TTDVLRKLCDIW-EEKGSGLFNFHGSTGDIILLGTTTDQLEPVFYDLTHE-LGMDLGGS GSNMRTPSCCVGRARCEWSCLDTQDITYDI--TMRYQDELHRPMFPYKFKFKVSGCPNDCVAAIARADCSIIGTWRDNIRIDQEAVRAYVAGE--LVPNGGAH-GF -EKRPLDIQAEVIDKCPTRCMK-WD-----------------G-----------KNLKIWDEDCVRCMHCINV----------- --MPRALRPGEDVGATILVGAKA --PILEGAQLSSVIIPFMKM----EP--P--YEEFHE-FVEKMWDWW-----MEHGK-NRERLGELIQRLGLREFL-KAVG-------VKPD--PRMI---NTP RY NPY----I-FYDPADVPG-----GWERDPVAYRQRHQP
MTKKY---DTPLLDELEKGPFPSFVTEIKKA------AAKN--PM-------------AADELGQLEKSMRDKVTYWKHG GIVGVRGYGGGVIGRYSQL-----ADEFPGVAHFHTVRVNQPAGLFY TSETIRFICDLW-DKYGSGLTNFHGSTGDMVLLGTVTDNLEPLATILSLN--GFDLGGS GSAMRTPSCCVGPARCEWSMIDTLDITYDL--TQEFQDELHRPQFPYKFKIKTVGCPVDCNASIARADLSIIGTWKGPIEIDQDRVRDY------------AKKGV -N-----IQEEIVNFCPGKCIT-WD-----------------G-----------NNLAINNSDCLHCMHCITK----------- --LAGALKPTPPFGAVILIGAKA --PFVIGATLSWVIVPFMEL----KP--P--YQELKD-MIRNMWDWW-----NEYGK-NRERIGELIIRRGMREFL-EVCG-------LEPT--PEMV---KEP RN DPF----W-FWKEEDLEK----KPWEEFLK
MKKY---NTPLIDELEKGPWPSFVTEMKKA------AKNN--EM-------------ANDAVGHLEKCYSTKVGYWKHG GIVGVLGYGGGVIGRYSEL-----GDEFPGAAHFHTVRLNQPSGFFYT SKALREICDIW-DKYGSGLTNMHGSTGDLVLLGTKTDVLETIFAEYS-S-RGWDLGSS GSALRTPSCCVGPGRCEWSNYDTLGLTYNL--TQEFQDEMHRPSFSYKFKIKSSGCACDCVAAIARADMSIIGTWKGDILIDQAEVQNY------------AKNGM -D-----INAEIVNMCPTQCIS-YD-----------------G-----------KAMKINNAECSRCMHCIAK----------- --MTKALKPSGERGATICIGSKA --PIVVGSLLSWVVVPFIKL----EP--P--YTELKE-LIRNIWDWW-----DENGK-PRERIGEVIEVKGMRSFL-EAIG-------VPPA--PQQI---KE

MGIPGQEHLWDKEV KGHRTYNDIRIFTDEQLKNYTEDELKSFKPKH---PTPMLDELEKGPWPSFVSDLKRE------ALHR--TKLGQE-NLTIPAGLVDDLLGIVELSYVEKEAHWKHG GIVGVL GYGGGVVGRYSDQ
MGIPGQEHLWDKEV KGHKTYNDIRIFTDEQLKNYTEDELKSFKIKH---DTSMLDELEKGPWPSFVSDIKRE------ALHR--KKLGQD-NLLIPMEVCEDLLGQVELSYHEGETHWKHG GIVGVL GYGGGVIGRYSDQ-----QEKFPAIAHFHTYRVNQPGAKFYTTDWLRSFCDIC-EYRGSGMTNLHGSTGDIVMLGTITEQLEPIMFDLTHE-MGVDIG GS GGNLRTPSDCIGKARCEFACFDTLDLCYEL--TMTFQDELHRPAFPYKFKFKFDGCPNCCVASIARSDMAYIGTWKDDIRINQEAVKEYVAGK--IPRNGGAMAGT -DWGPFNIQEEIIDRCPTRCMQ-WD-----------------G-----------KKLTINNAECTRCMHCIAA----------- --MPEALRVGADQGLSICFGAKA --PILEGAQLATLTIPFMYA----KK--P--YDSQKD-LVRKVFDWW-----TEEGK-NRERIGETIQRVSLKTFI-EVLG-------IPPM--PQMI---KEP RS NPY----V-FFKESEVPG-----GWTRDINEYRKKHPR*

MTKKY---DTPLLDELEKGPFPSFVTEIKKA------AAKN--AM-------------AADELGQLEKSFRDKVTYWKHG GIVGVRGYGGGVIGRYSQL-----ADQFPGVAHFHTVRVNQPSGLFY NSETIRFICDLW-DKYGSGLTNFHGSTGDMVLLGTVTDNLEPLATILSLN--GFDLGGS GSAMRTPSCCLGPARCEWAMIDTLDITYDL--TQEFQDELHRPQFPYKFKIKTVGCPVDCNASIARADLSIIGTWKGPIAIDQDKVKDY------------AKKGM -N-----IQEEIVNFCPGKCIT-WD-----------------G-----------NNLTINNSDCLHCMHCITK----------- --LAGALKPTPPFGATLLIGAKA --PFVIGATLSWVIVPFMEM----KP--P--YQEIKD-LIRNMWDWW-----NEYGK-NRERIGELIIRRGMREFL-EVCG-------LEPT--PEMV---REP RN DPF----W-FWTEEDLEK----KPWEEYLK
MEASQKRAEVDELARSASKVLERLENGPWPSHVKELKKS----------------------------KYPLEAYAAGLAARKTQWAAG SAKIRYVYTGFIARRTRDG----------KYAELH-FRV WQPSGQIYTTDYLRRLLDFA-DTYGLGLIEILGQQG-MMIISVDPSRADEAIDALR-A-LGTDVGAT GDTIRELATCVGPALCEFALYDTLAARDYFLTHPKIYEWMSNQLFPFKFKAKFSGCPMDCTRAVHRSDFGFVGVWEGAPEVDQELLRRK------------IEAGE VD------PKELAARCPSGAIT-WD-----------------G-----------KELKIDGAKCKKSMECIRR----------- --AFPAIKPGKNRKIAVLVGGHV --KGRFGGKMGK---PLAIV----NS-----VEEAMG-WVVKTVESWMDGLETGVSK-HKDRIGDFIMKVNFKKYTEEILG--------VKV--P------YKP SL HGR----LGAGAVLDDNERKMWLEWVQNIVKEYEERI
MAAPPNLPPPDELLKRANEILEELEKGPWPSHVRELRKT----------------------------RYPLHIYGVGLVARKTPWG-P GAVKVEFVNTGVLSRWS-------RPWVPNGGEETHFRI FHTPGKFWKTDFVRQITKIS-RELGVGLIEIVGQTGAFVL-NLTKDKAEEMVDALR-S-IGTDVGGS GDAIRALNACVGPALCEFALYDTLKWYAEFHKDKRVNDAIATPNFPYKFKIKFSGCPMDCARA-NRADLGLIGVWEGAPEVDQELLRRK------------IEAGE VD------PKELAARCPSGAIT-WD-----------------G-----------KELKIDGAKCKKSMECIRR----------- --AFPAIKPGRKRKVAVVIGGGV --KGRFGPKLGW-FVGYLDP----ED-----HQKAID-LAFKLIEPW-----DKEAQ-PKYRLGDYIMQVGIENFV-KKAG-----IELEGM--PPLA---KMG DE VPY----A-VLSKEERES------YLKLVEAIKT

MSSSSH---DTPMLDELERGPWPSFVTGLKRL------ADDN--PM-------------MADLLGQLETSYETKTGYWK-G GTVGVFGYGGGIIPRFTELKDAAGKPRFPEAAEFHTLRVQPPAGMH YTSDLLRKLCDVWTENGGSGLIAFHGQSGDIMFQGIRSENVQAAFNGLN-E-MGFDLGGA GPALRTSMSCVGAARCEMSCFDEARALRTV--INNNLDDMHRPSLPYKFKFKFSGCPNDCVNAIQRSDMATIGTWRDNIRVNEDEVQAYY-----------KAHGM KD-----LYNDVVGRCPTRAISVVEAGQVEPEPHVSVARLGDG-----------NALCIDNKNCVRCMHCLNV----------- --IPGGLRPGVDKGVTILVGGKG --VLKIGATMGTVIIPFMKL----ETDED--FEKLNE-LARNVLDFF-----AENAL-DHERTGEMIERIGLANFL-EAMD-------IPVD--PNMI---NQP RS NPY------FRSDD----------WDEQVAKWVDYTQQKAA
MSTQTSQPSDLERGMKMLEYLEGGPWPSYVAELRKT----------------------------KYPIEAYAEGLAKKYTPWLSG SFRVRYVFSGILARRSRDG-------KFVEI----HFRTYVP AGRFYSTSYLRKVVEVA-KRYGIGLLELGGNTGALVL-NMIAEKADEAVDAIRTI-MGSDVGGS GDTFREFYACPGPALCEFALYDTLHAMDYIRSHPAIYRYLNTQMFPYKIKFKFSGCPMDCATANSRADFALIGTWVGAPEVDQGLFRKM------------VEEGK IN------PKEIVDSCPSKAII-WD---------------EEK-----------KELRIDGSKCLKAMNCIRR----------- --AFPAIKPGKNRKIALLIGAHA --QGHFGPKLAKAVALLDSI----EEVIP---------FAEELVNKY-----MELAP-RRHRIGDMIIRRGFKVIS-EVAD--------KTL--P------NKP RG TPSTHLRISIGAVLTDDERRLYEDWSRQLVSEYFGGGSSTG

MLGFLEGGPWPSYVRELRKT----------------------------KYPIETYAEGLARKYTPWLSG SFRVRYVFSGILARRSRDG----------KMTEIH-IRTFSPAGRFYSTDYLRKIAEV A-DKYGIGLLEIGANTGALVI-NVLPDKADEVIDMLRYY-VGTDAGGS GDTVRELYACPGPALCEFALYDTLSAMEYVRRHPAVYQHLNNQLFPYKIKFRFSGCPMDCAMGNSRSDFAFIGTWLGAPEVDQDLLRKM------------VEEGR VD------PKQLAEQCPGKAIT-WD---------------EER-----------KELRIDGSKCKKSMNCIRR----------- --AFPAIKPGRNRKIALLVGAHV --QGHFGPKLAKAVALLDSV----EEAMP---------FVAKVIDMY-----MEHQEFDKHRIGDLIYRRGFKIIS-EIAE--------KTFSEGELK---GSP ST HLR----ISIGAVLTDEEREAYSKWADSLVRKHFGGG
MTTETQAPSKSDVERGLEMLNYLEGGPWPSYVRELRKT----------------------------KYPIETYAEGLARKYTPWLSG SFRVKYVFSGILARRSRDG-------KFVEI----HFRTY TPAGRFYSTSYLRKVVEVA-EKYGIGLLELGGNTGALVI-NVMGEKADEAVDAVRNI-MGSDVGGS GDTVRELYACPGPALCEFALYDTLYAMDYVRSHPTIYRYLNTQLFPYKVKFKFSGCPLDCATANSRADFAFIGTWLGAPEVDQGLLRKM------------IEEGK VN------PKELVEQCPSKAIT-WD---------------EER-----------KELRIDGSKCLKAMNCIRR----------- --AFPAIKPGRNRKIALLVGAHA --QGHFGPKLARAVALLDSV----EEAIP---------FINETLNKY-----MELAP-RRHRIGDMIIRRGFRVIS-EVAD--------KTL--P------NKP KA TPSTHLRISIAAVLTDDERQAYENWAKELVKEYFGG
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Acidobacteria_Glencore_71_11
Actinobacteria_bacterium_GWC2_53_9
Allochromatium_vinosum_DSM_180
Ammonifex_degensii
Anaeromyxobacter_sp._RBG_16_69_14
Archaeoglobus_sulfaticallidus
Archaeoglobus_veneficus
Bilophila_wadsworthia
BJP_IG2158_Zixibacteria_48_33_curated
BJP_IG2599_Bacteria_36_9
BJP_IG3402_Bacteria_CG_CP01_01_39_6
BJP_IG3402_CG_CP01_01_44_7
bjp_ig5185_Zixibacteria_48_33
Caldivirga_maquilingensis_IC-167
Caldivirga_sp._MU80
Candidatus_Hydrothermarchaeota_archaeon_JdFR_17_JGI24020J35080...
Candidatus_Hydrothermarchaeota_archaeon_JdFR_18_JGI24020J35080...
Candidatus_Hydrothermarchaeota_archaeon_JdFR_18_JGI24020J35080...
Candidatus_Lambdaproteobacteria_bacterium_RIFOXYC1_FULL_56_13
Candidatus_Lambdaproteobacteria_bacterium_RIFOXYD12_FULL_49_8
Candidatus_Lambdaproteobacteria_bacterium_RIFOXYD1_FULL_56_27
Candidatus_Lambdaproteobacteria_bacterium_RIFOXYD2_FULL_50_16
Candidatus_Lambdaproteobacteria_bacterium_RIFOXYD2_FULL_56_26
Candidatus_Muproteobacteria_bacterium_RBG_16_62_13
Candidatus_Muproteobacteria_bacterium_RBG_16_64_10
Candidatus_Muproteobacteria_bacterium_RBG_16_65_31
Candidatus_Muproteobacteria_bacterium_RBG_16_65_31 2
Candidatus_Muproteobacteria_bacterium_RBG_16_65_31 3
Candidatus_Muproteobacteria_bacterium_RBG_16_65_34
Candidatus_Muproteobacteria_bacterium_RBG_19FT_COMBO_61_10
Candidatus_Muproteobacteria_bacterium_RIFCSPHIGHO2_01_60_12
Candidatus_Muproteobacteria_bacterium_RIFCSPHIGHO2_01_FULL_61_2...
Candidatus_Muproteobacteria_bacterium_RIFCSPHIGHO2_01_FULL_65_16
Candidatus_Muproteobacteria_bacterium_RIFCSPHIGHO2_02_FULL_60_13
Candidatus_Muproteobacteria_bacterium_RIFCSPHIGHO2_02_FULL_65_16
Candidatus_Muproteobacteria_bacterium_RIFCSPHIGHO2_12_FULL_60_33
Candidatus_Muproteobacteria_bacterium_RIFCSPLOWO2_01_FULL_60_18
Candidatus_Rokubacteria_bacterium_GWA2_70_23
Candidatus_Rokubacteria_bacterium_GWC2_70_16
Candidatus_Rokubacteria_bacterium_GWC2_70_16 2
Candidatus_Rokubacteria_bacterium_GWC2_70_24
Candidatus_Rokubacteria_bacterium_GWF2_70_14
Candidatus_Rokubacteria_bacterium_RIFCSPLOWO2_02_FULL_68_19
Candidatus_Rokubacteria_bacterium_RIFCSPLOWO2_12_FULL_69_21
Candidatus_Rokubacteria_bacterium_RIFCSPLOWO2_12_FULL_71_19
Candidatus_Ruthia_magnifica
Candidatus_Schekmanbacteria_bacterium_RBG_13_48_7
Carboxydothermus_ferrireducens
Carboxydothermus_hydrogenoformans
CG1_02_FULL_Bacteria_50_21_curated
CG1_02_FULL_Bacteria_53_21_curated
CG1_02_FULL_Deltaproteobacteria_45_11_curated
CG1_02_FULL_Deltaproteobacteria_58_37_curated
CG1_02_FULL_Deltaproteobacteria_58_37_curated 2
CG1_02_FULL_Desulfovibrionaceae_65_16_curated
CG1_02_FULL_Nitrospirae_41_54_curated
CG1_02_FULL_Nitrospirae_44_142_curated
CG1_02_FULL_Proteobacteria_43_41_curated
CG1_02_SUB10_Nitrospirae_44_25_curated
CG2_30_FULL_Actinobacteria_50_142_curated
CG2_30_FULL_Armatimonadetes_66_41_curated
CG2_30_FULL_Armatimonadetes_66_41_curated 2
CG2_30_FULL_Deltaproteobacteria_43_15_curated
CG2_30_FULL_Desantisbacteria_40_21_curated
CG2_30_FULL_Desulfobacteraceae_51_40_curated
CG2_30_FULL_Desulfobacteraceae_51_40_curated 2
CG2_30_FULL_Desulfobacterales_60_27_curated
CG2_30_FULL_Desulfovibrio_65_21_curated
CG2_30_FULL_Nitrospirae_41_42_curated
CG2_30_FULL_Nitrospirae_44_86_curated
CG2_30_FULL_Nitrospirae_53_67_curated
CG2_30_FULL_Nitrospirae_53_67_curated 2
CG2_30_FULL_Syntrophaceae_49_12_curated
CG2_30_SUB10_Bacteria_50_27_curated
Chlorobaculum_tepidum
Chlorobium_limicola
Chloroflexi_bacterium_RBG_13_52_14
Chloroflexi_bacterium_RBG_13_60_13
CSP1-6_Rokubacteria
Dehalococcoidia_bacterium_SCGC_AB_540_C11
Deltaproteobacteria_bacterium_RBG_13_43_22
Deltaproteobacteria_bacterium_RBG_13_49_15
Deltaproteobacteria_bacterium_RBG_13_53_10
Deltaproteobacteria_bacterium_RBG_13_58_19
Deltaproteobacteria_bacterium_RBG_13_61_14
Deltaproteobacteria_bacterium_RBG_16_47_11
Deltaproteobacteria_bacterium_RIFOXYA12_FULL_58_15
Deltaproteobacteria_bacterium_RIFOXYA12_FULL_61_11
Deltaproteobacteria_bacterium_RIFOXYB12_FULL_58_9
Deltaproteobacteria_bacterium_RIFOXYC2_FULL_48_10
Deltaproteobacteria_bacterium_RIFOXYD12_FULL_50_9
Deltaproteobacteria_bacterium_RIFOXYD12_FULL_53_23
Deltaproteobacteria_bacterium_RIFOXYD12_FULL_55_16
Deltaproteobacteria_bacterium_RIFOXYD12_FULL_56_24
Deltaproteobacteria_bacterium_RIFOXYD12_FULL_57_12
Desulfarculus_baarsii
Desulfatiglans_anilini
Desulfitibacter_alkalitolerans
Desulfitobacterium_dehalogenans
Desulfitobacterium_hafniense
Desulfobacca_acetoxidans
Desulfobacca_sp._RBG_16_60_12
Desulfobacterales_bacterium_GWB2_56_26
Desulfobacterales_bacterium_RIFOXYA12_FULL_46_15
Desulfobacterium_autotrophicum
Desulfobacula_sp._GWF2_41_7
Desulfobacula_sp._GWF2_41_7 2
Desulfobacula_sp._RIFOXYA12_FULL_46_16
Desulfobacula_sp._RIFOXYB2_FULL_45_6
Desulfobacula_toluolica
Desulfococcus_multivorans
Desulfomonile_tiedjei
Desulfosporosinus_acididurans
Desulfosporosinus_acidiphilus
Desulfotomaculum_alkaliphilum
Desulfotomaculum_thermocisternum
Desulfovibrio_vulgaris
Desulfovibrionales_bacterium_GWA2_65_9
Desulfurispora_thermophila
Ferriphaselus_amnicola
Gemmatimonas_sp._SG8_17
Gordonibacter_pamelaeae
Ignavibacteria_bacterium_GWA2_35_8
Ignavibacteria_bacterium_GWB2_35_12
Ignavibacteria_bacterium_RIFOXYA2_FULL_35_10
Ignavibacteria_bacterium_RIFOXYC2_FULL_35_21
Moorella_thermoacetica_1
Moorella_thermoacetica_2
Nitrospinae_bacterium_RIFCSPLOWO2_01_FULL_39_10
Nitrospinae_bacterium_RIFCSPLOWO2_02_39_17
Nitrospinae_bacterium_RIFCSPLOWO2_12_39_16
Nitrospirae_bacterium_GWA2_46_11
Nitrospirae_bacterium_GWB2_47_37
Nitrospirae_bacterium_GWC1_57_7
Nitrospirae_bacterium_GWC2_57_13
Nitrospirae_bacterium_GWD2_44_7
Nitrospirae_bacterium_GWD2_57_8
Nitrospirae_bacterium_GWD2_57_9
Nitrospirae_bacterium_GWF2_44_13
Nitrospirae_bacterium_RBG_16_43_8
Nitrospirae_bacterium_RBG_16_64_22
Nitrospirae_bacterium_RBG_16_64_22 2
Nitrospirae_bacterium_RBG_19FT_COMBO_42_15
Nitrospirae_bacterium_RIFOXYA2_FULL_44_9
Nitrospirae_bacterium_RIFOXYB2_FULL_43_5
Nitrospirae_bacterium_RIFOXYC2_FULL_44_7
Peptococcaceae_bacterium_CEB3
Planctomycetes_bacterium_RBG_13_63_9
Pyrobaculum_aerophilum_str._IM2_1
Pyrobaculum_aerophilum_str._IM2_2
Pyrobaculum_arsenaticum_1
Pyrobaculum_arsenaticum_2
Pyrobaculum_islandicum
Pyrobaculum_oguniense_TE7_1
Pyrobaculum_oguniense_TE7_2
RAAC_Desulfobacterales_55_26
RifCSPlowO2_12_Nitrospinae_39_16
RifSed_csp2_16ft_2_acidobacteria_curated
Sporolituus_thermophilus_DSM_23256
Sulfuricella_denitrificans
Syntrophobacter_fumaroxidans
Syntrophomonas_zehnderi
Thermocladium_sp._ECH_B
Thermodesulfatator_indicus
Thermodesulfobacterium_commune
Thermodesulfobium_narugense
Thermodesulforhabdus_norvegica
Thermodesulfovibrio_aggregans
Thermodesulfovibrio_sp._RBG_19FT_COMBO_42_12
Thermodesulfovibrio_sp._RBG_19FT_COMBO_42_12 2
Thermodesulfovibrio_sp._RBG_19FT_COMBO_42_12 3
Thermodesulfovibrio_yellowstonii_DSM_11347
Thermoproteus_tenax_Kra_1
Thermoproteus_tenax_Kra_2
Thiobacillus_denitrificans
Vulcanisaeta_distributa
Vulcanisaeta_thermophila_1
Vulcanisaeta_thermophila_2

FIG. S1



 157 
 158 
Supplementary Fig. 2 Sequence alignment of DsrB proteins identified in this study with 159 
reference sequences. Conserved residues are highlighted as follows: (i) Red – Strictly conserved 160 
binding sites for the siroheme-[4Fe4S] (2) (ii) Cyan – Highly conserved residues of the same 161 
type (9). The secondary structure elements are indicated below the alignments with blue arrows 162 
depicting α-helices and pink cylinders indicating β-sheets.  163 
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MAFIS SGYNPEKPMAN RITDIG-P--- RKFDEFFPPV IAKNFGSWLYH EILEPGVLMHV AESGDKVYTV RVGAAR--LMS ITHIREMCDIA DKYCGGHLRF TTRNNVEFMVA DEASLKALKED LAS-RKFDGG SL-KFPIGGT- -GA----GVSN IVHTQGWVHC HTPATDASGPV KAIMDEVFEDF QSM-R-LPAP VRISLACCINM CGA-VHCSDIG VVGIHRKPPM IDHE-WTDQLC E---------- IPL----AVA SCPTAAVRP-- TKLE-IGDKKV NTIAIKNERC MYCGNCYTMCP ALPISDGEGD GVVIMVGGKVS NR-ISMPKFSK VVVAYIPNEP PRWPSLTKTIK HIIEVYSANAY KYERLGEWAE RIGWERFFSL- -------TGLE -------FSH HLIDDFRDPAY Y--TWRQST-Q F--KF
MKNDLP-AGIM PDYRQQIPPE LLACRGKWVRH EMVRPGVIRHL AGDGTAILTV RILLPPNGLLS AATLRQLARWI RVYALTGRR- TSRQGFEFVGV RPELLDNFLAE LAA------- -S-GFPAGGT- -GN----SLHQ IKCCTSFIHC QNAAVDAPSIA KTLADYLYPAF FHQ-D-LPAP LKISVTGCPNQ CGG-GVEADIG ISGYFATVPR VDDAGLMAANI D---------- FGH----LIS GCPVGAIRP-- RQVE-----GG TTVVINAERC IRCTSCIQVAP EGIKPGPERF -VAIAVGGHGG NN-RRGPEMAA VVFSRVPARP LDYAAICERVQ RIIACWRDRGK RGERLAGFLE RLGWPAFLKA- -------VGAS -------PVA DIFDNH--FPF A--GLRRDL-H L--R

M SAIQLNIP--- NELDKFLPDI VKRNYGKWKER KFHGPGIIEHI SETGERVFTV KAALPPNARVS VDTLEKFADIA DKLGVGALRI TIAGNVEFITD SLDKALKIKEE LEK------- -L-GFPVGGW- -GG----ALWG INTCTAFLTC QIAVIDAPSIG KALGDALKPYF TGEEK-LPAK LRVFISGCPSG CAG-GTAIDIA IVGMWGAPPK IREE--VLPLC MPPPKALAK-- IPESQVFLVQ VCPTGALTL-- RREG-----EK IKLVLVGEKC INCGRCKDNCD AFDY-DPKDV GAAILIGGKMA NT-GVGPRLAR VLIPWIPANP PRYEEIVAVVK KVIDVWKTHGK PGERLADFVE RIGWAKFVEL- -------VGAP ----KMAAQY LWWPDAA-RTY L--TYRARG-E V--IF
MSIQLSYP--- VEVEKYLPEI IKKNYGKWVER KFHGPGIIEHV SETGDRVFTI KVALPPNARVS ADTLEKFADLA DKYGVGALRI TMAGNVEFITT SLENALKIKEE LEK------- -L-GFPVGGW- -GG----ALWG INTCTAFLTC QIAVVDAVSIG KAIGDALKPYF TGEIP-LPAK LRIFISGCPSG CAG-GIATDIA IVGMWGAPPR IREE--VLPMC MPPPKALAK-- IPESQIFLVQ VCPTGALTL-- RREG-----DK IKLTLIGEKC INCGRCKDNCD AFDY-DPKDV GVAILVGGRMS NT-GTGPRLAR NLVPWIPANP PRYEEIVAIVK HVVEIWRQNAK PGERLGDFIE RIGWPKFLEM- -------VGVP ----KLAAEY MWMPDAA-RTY L--LYRARG-E V--IF
MSIQLSYP--- VEVEKYLPEI IKKNYGKWVER KFHGPGIIEHV AETGDRVFTV KAALPPNARVS VDTLEKFADLA DKYGVGALRI TMAGNVEFITT SLENALKIKEE LEK------- -L-GFPVGGW- -GG----ALWG INTCTAFLTC QIAVVDAVSIG KAIGDALKPYF TGEIP-LPAK LRIFISGCPSG CAG-GIATDIA IVGMWGAPPR IREE--VLPMC MPPPKALAK-- IPESQIFLVQ VCPTGALAL-- RREG-----DK IKLTLIGEKC INCGRCKDNCD AFDY-DPKDV GVAILVGGRMS NT-GTGPRLAR NLVPWIPANP PRYEEIVAIVK HVVEIWRQNAK PGERLGDFIE RIGWPKFLEM- -------VGVP ----RPAAEY MWMPDAA-RTY L--LYRARG-E A--IF

MTSPTNPRAA RLQKVF-P--- IDLDKYLPDI IKRNYGKWIDR KFHENGIIEHI SATGEHVFTV KIAMPPNARLS ADTLDQFADIA DKLGVGAMRV TMAGNLEILTD SLDKALKIKEE AEK------- -M-GFPVGGW- -GR----SLWG INSCTAYLTC TTAVVDSPSIS KALGDALKPYF TGEVP-LPAK LRVFVSGCPAM CAG-GTAMDIV IVGQWGAPPK IREE--MLSYC LPPPKALAK-- IPESQVFIVQ VCPTGALSL-- RREG-----DK VKLVLIGDKC INCARCKENCD AFDY-DPQDV GVSIVVGGKMS NT-GGGPRLGR VLIPWLPANP PRYEEIVAVVK KVIDVWREHAQ PGERLGDFIN RIGWQRFISL- -------VGVD ----KVHAFY QKVPDHV-RTY M--HFRSRG-D IWPRF
MTADPVAQ RLQKRL-P--- VPYTEWLPEL IRRNVGKWVDR KFHGYGIIEPI SSTGDRVFTV KVGTPPNFRMS TETLRKFIDIA DKLGIGGIKI TRNGNLEILTD SLDKALKIKEE VEK------- -M-GFPVGGW- -GR----SMWG INSCTAFLTC TTAVVDSPSIT KALGDALAPYF KEE-S-LPAK LRIFVSGCPAM CAG-GTAIDIA IVGQWGAPPK IREE--VIGMC LPPPRALAK-- VTESQIFLVQ VCPTGAHTL-- -RRE----GDK VKLVLLGEKC INCARCKENCD AFDY-DPENV GVAILVGGKMS NT-GGGARLAR VLIPWLPAKP PRYEEIIAVVK HVIEVWRQHAK PGERLADFID RVGWSKFLEL- -------VGLK ----EVHDYY QRVPEFA-RTF L--TFRGRGDV Y--KR

MTAASMNPKAA RLQKVF-P--- VDLEKFLPER VLKNYGQWVDR KFHGNGIIEHI SATGDRIFTV KVGMPPNARIS AETLDKFADIA DSLGIGAVRV TMAGNLEILTD SLDKALKIKEE VEK------- -M-GFPVGGW- -GR----SLWG INSCTAYLTC TTAVVDSPSIS KALGDALAPYF KEE-A-LPAK LRIFVSGCPSM CAG-GTAIDIA IVGQWGAPPK IREE--VIGMC LPPPKALAK-- IPETQIFLVQ VCPTGALTL-- RREG-----DK VKLTLIGEKC INCARCKENCD AFDY-DPENV GVAILVGGKLS NT-GSGPRLAR VLVPWLPAIP PKYEEIVAVVK HVVEVWRQNAK PGERLADFID RVGWSKFLEM- -------VGLK ----EVHDYY QRVPEFA-RTF L--AFRGRGDV Y--KR
MTPNPAE RMNKVL----- PNFAAQLPDT IKRNYGRWVDR RFHGSGIIEHI SETGDRIFTV KVGLPPNGRLS TETLRKIIEIA DNYGLRVVRP TRSMNLEFVTD SLDKALKIKEE VEK------- -L-GFPVGGW- -GA----SLWS IVSCTAYLTC TTAVVDAPSIT QVLYNHLKPYF TGEEK-LPAK LRIGVSGCPNQ CAG-GLATDIH IVGHYGQAPR PDPE-RI-KFC IPAKAEALKAG LPR----IAK VCPVGAIKV-F GKPD-----GT VGIEIDEKKC IACGRCKNVCD YLDW-DPNKI GVAIFVGGKTS NT-GSGPRLGY KVIPWLPVNP PEYKEIVAAVK EIIEVWRQNAK PGERLGDFID RIGLENFIKM- -------LGVP -------VTR HNRPSPQ---- ---QWNFGIRQ F--NL

M GMSLTVTPEPR DRMNKRLP--- MPFSTQLPEI IRNNYGKWVDR RFHGNGIIEHI SETGDRVFTI KVGLPPNSRVS VDTLEKFIEIA DKYGLGVVRA TRGMNLEFITD SLDKALKIKEE VEK------- -L-GFPVGGW- -GA----SLWH ITSCTAYLTC TTAVVDAPSIT QVLYNHLKPFF TGEEK-LPAK LMIFVAGCPNI CGG-TLAGDIV IVGHYGQAPR PDPE-KI-KFC LPASAEALKRA VPD----VAA VCPVGAIKVFG KPD------GS VGIEVDERKC IACSRCKNVCD YFDW-DPAKI GVAVFVGGKTS NT-GTGPRLPY KVIPWLPVNP PEYREIVAAVR KIIDVWRREAK PGERLGDFID RIGIDEFMNR- -------LGVP -------RTR HNRCEEISW-- ---NFGVRQ-F I--TY
MTPEPS DRMNKRLP--- MPYAAQLPEI IRNNYGKWVDR KFHGSGIIEHI SETGDRIFTV KVGLPPNSRLS VETLKKFIEIA DTYGLRVVRA TRGMNLEFVTD SLDKALKIKEE VEK------- -L-GFPVGGW- -GA----SLWH ITSCTAFLTC TTAVVDAPSIT QVLYNHLKPYF TGEEK-LPAK LMIFVAGCPNV CGG-TLAGDIV IVGHYGQAPK PDPE-RI-KFC LPASAEALKKA VPD----VAA VCPVNAIKV-F GKPD-----GT VGIEVDERKC IACSRCKNVCD YFDW-DPNKI GVAIFVGGKTS NT-GSGPRLPY KVIPWLPVNP PEYKEIVAAVR KIIDIWRQGAK PGERLGDFID RIGIDEFMKA- -------LGVP -------RTR HNRCEEA---- ---SWNFGVRQ F--IT

MSANPAD RLRKNL-P--- VPYTKFLPEQ LKRNLGKWIDR KFHGYGIIEHI SETGDRIFTV KIGTPPNFRLS TSTLRELAKVA DELGIGALRF TRNGNIEFITD SLDKALKIKEE AEK------- -M-GFPVGGW- -GP----TLWS VNSCTAFLTC TTAVVDSPSIT KVLYDALKPYF TGEIT-LPAK LRINVSGCPSA CGG-F-TADIN LVGHYGDAPT YDPE-RIKLCL PKSAKALETGH VPE----VAE VCPTGAIKV-Y GKPD-----GT VGLDVIRSKC IACGRCRDVCD WMDF-DESKA GVAVLIGGKAS NT-GTGPWPSV QVIPWVPAVP PDYKEIVAVVK KIVDVWRSHAR TGERIGDWLN RVGFEEFYKL- -------LNIP -------LTR WNQPPR--FSG E---FGIRQ-F F--QR
MTADPVAQ RLQKRL-P--- VPYTEWLPEL IRRNVGKWVDR KFHGYGIIEPI SSTGDRVFTV KVGTPPNFRMS TETLRKFIDIA DKLGIGGIKI TRNGNLEILTD SLDKALKIKEE VEK------- -M-GFPVGGW- -GP----TLWS INSCTAFLTC TTAVVDAPSIT KVLYDHLKPYF TGEVK-LPAK LRINVSGCPSS CGG--FTSDIN IVGHYGDAPT YDPE-RVKLCL PKSAKALEMGH VPE----VAE VCPTGAIKV-Y GKPD-----GT VGLDVIRSKC IACGRCRDVCD WIDF-DESKA GVAILVGGKAS NT-GRGPMPSI QVIPWVPAIP PEYREIVAVVK IIIDVWRTNAR EGERIGDWIA RIGMEQFYKL- -------LDIP -------VTK WNKPVTL-AGE F--GIRQFG-P I
MTADKVAE RLKKKL-P--- VPYTEWLPEK VRRNVGKWVDR KYHGYGIIEHI SATGDRIFTV KVGTPPNFRLS TDTLKKFVDIA DTLGIGGIKI TRNGNLEILTD SLDKALKIKEE VEK------- -M-GFPVGGW- -GP----TLWS INSCTAFLTC TTAVVDAPSIT KVLYDHLKPYF TGEVK-LPAK LRINVSGCPSA CGG-FTTDIXN IVGHYGDAPT YDPE-RIKLCL PKSAKALEMGH VPE----VAE VCPTGAIRV-F GKPD-----GT VGLEVIRPKC IACGRCRDVCD WIDF-DQSKA GVAILIGGKAS NT-GRGPLPSI QVIPWIPAIP PDYREIVAVVK KIIDLWRENAR EGERIGDWMA RVGLEQFYKM- -------LNIP -------VTK WNKPVTL-TGE F--GFR----Q F--GP

RQYSI VVRTGDVTPMN HPEKLP-P--- IPYTNYLPSV LRSNMGKWINR RMITPAIMEHV SESGDRIFTV KVIGPPNARYS ADTLEKLCDLA DTYGIGLIRP TPQGNIEIITD REENAHRLEDE LRR------- -L-GFLIGGW- -GN----HLWN IQPCTAYLTC TTAVTDAPSMA KAIGDALHEYV YEK-E-TPAH LSIKVSGCPNA CGGAINASDIA VVGYPAQAPV ADDK-WFSQVS S---------- PSD----VIA ACPVGAITA-- KKDG---SGKA YSVAVRQELC IACGRCRDTTD AMAY-NPEKA GVMVLVGGKAS NTGRLGQIMSK IVVPYLPNEP PRWPTLVKVVK RIVDTWVNHAE KGERLGDWVA RIGWDKFFEL- -------TGLP DARKYLRFSD KPGPLYQPLYK R--RLTETS-A Y--LF
VVHKL AFRSGDLTPVN HPEKLA-P--- IPYTNYVPET LLRNMGKWVKT ELITPAIVKHV SETGEEVYSV KVIGPPNSRFS ADTLEKLCDLA DMYGIGVIRP TPQGNVEILTD EEERARKLEEE LRK------- -N-GFLVGGW- -GN----HLWN IQPCTAYLTC TTAVIDAPSIA KALGDALVEYV YEK-E-TPAH LSIKVSGCPNA CGGAIDVADVA VVGYPAQTPM VDDK-WFSSIG S---------- -PLD---VTA ACPVGAITP-- KRDP--STGKA YGIVIRPELC IACGRCRDTVD AI-VYDPKKT GVMVLVGGKAS NTGPNGQLMSR IVVPYIPSEP PRWPTLVKVVK RIVDTWVVNAN KGERIGDWIS RIGWDKFFEL- -------TGLP DVRKYLRFSE KPGPLYQPLYR R--RLTETY-A Y--LF

M AFRSGDLTPVN HPEKLA-P--- VPYTNYVPDV LLRNMGKWVRT ELVTPAIVRHV SETGEEIYSV KVIGPPNARFS ADTLEKLCDLA DMYGIGVVRP TPQGNVEILTD SEERARRLEEE LRR------- -S-GFLVGGW- -GN----HLWN IQPCTAYLTC TTAVVDAPSIA KALGDALVEYV YDK-E-TPAH LSIKVSGCPNA CGGAIDVADIA VVGYPAQTPM VDDK-WFSSIG S---------- -PLD---VTA ACPVGAITP-- KRDP--STGKA YGIVIRSELC IACGRCRDTVD AI-VYDPKKI GVMVLVGGKAS NTGPNGQLMSK VVVPYLPNEP PRWPTLVKVVK RIVDVWVANAN KGERIGDWIV RIGWDKFFEL- -------TGLP DVRKYLRFSE KPGPLYQPLYR R--RLTETY-A Y--IF
MPGVG-I--- PPFEEVLPPI IMRNYGKWVGH EFVKAGVYKHV SKGGEECYTV RVGMPTNARVS TSTLYKICDLA DEYSEGYFRV TTRNHVEFVGV EKEKISELITK LNE------- -L-GLPVGGT- -GR----RFHQ TTCCTGWLHC QLAAADSPSIA KAISDALYGEF VADDEVYPAK LKISVSGCINQ CGE-GSTSNIG VVGVYREPPV INEE-KV-KAC E---------- RPT----TIR VCPTAAIRP-- --------KGK YSIEINPERC IYCAYCTMTCE ALTMR-PETA GVAIVVGGKAG NT-GAGPAWAK MVIPYIPNNP PQWPEVVTAVK NIIDTWVEDAR RDERIGDWIA RIGWEKFFEK- -------TGLP -------STI KHVDGLM-GGV R--NVRSNV-R F--HW
MPGVG-L--- PPLEQNVPPI ALRNYGKWVDH EELRPGVLKHV AESGEACYTV RAGMPTNARVS TALARRIAGLA DEFAEGHLRL TRRHSLELVGV DPARIDELTER LRK------- -L-GLPVGGT- -GR----TFRN TVSCTGWIHC QFAATDAPAVA KAISDELYEDF LRE-R-YPAK LKISISGCVNQ CGE-GSTADIG IIGVHRDLPR VIDE-EVAR-C E---------- IPL----IVS VCPTGAIKP-- KPPK------- -SVQVDPERC IHCVACAAPCQ GMQIGDPETD GLAVVVGGKAG NS-GSGPAFAK FVIPYLPNRP PRWPEVVQAVR RIVDLWVREAR RDERIGDWIS RIGWERFFQK- -------TGLP -------VSE KHLDGYV-LWP M--SARTGV-R F--HW
MPGVG-L--- PPLERNLPPI VLRNYGKWLDH EEPRPGVLKHV AESGEACYTV RAGMPTNARVS TTLARKIADLA DDFAGGHLRL TRRHSLELVGV DPARIDELIER LRG------- -L-GLPVGGT- -GR----TFRN TVSCTGWIHC QFAATDAPAVA KAISDELYEDF LTE-R-YPAK LKISISGCVNQ CGE-GSTADIG IVGIHRDLPR VIDE-EVAR-C E---------- IPL----IVS VCPTGAIRP-- KPPK------- -SVQVDPERC IHCVACAAPCQ GMQIGDPDTD GVAVVVGGKAG NS-GNGPAFAK FVIPYLPNSP PRWPEVTRAVR QIVEVWVKGAR RDERIGDWIA RIGWDKFFEK- -------AGLP -------MSD KLLDGYV-LWP M--SARTGV-R F--HW

VDPERC IHCVACAAPCQ GMQIGDPDTD GVAVVVGGKAG NS-GNGPAFAK FVIPYLPNSP PRWPEVTRAVR QIVEVWVKGAR RDERIGDWIA RIGWDKFFEK- -------AGLP -------MSD KLLDGYV-LWP M--SARTGV-R F--HW
MPGVG-L--- PPLEQNLPPI VLRNYAKWVDH EEVRPGVLKHV AESGEECYTV RAGMPTNARVS TVLARRIADLA DDFAGGHLRF TRRHSLELVGV DPARIDELIER LRG------- -L-GLPVGGT- -GR----TFRN TVSCTGWIHC QFAATDAPAVA KAISDELYEDF LTE-R-YPAK LKISISGCVNQ CGE-GSTADIG IVGIHRDLPR VIDE-EVAR-C E---------- IPL----IVS VCPTGAIRP-- KPPK------- -SVQVDPERC IHCVACAAPCQ GMQIGDPETD GLAVVVGGKAG NS-GNGPAFAK FVIPYLPNTP PRWPEVTRAVR QIVEVWVQGAR RDERIGDWIA RIGWDKFFQK- -------AGLP -------MSD KLLDGYV-LWP M--SARTGV-R F--HW
MPGVG-L--- PPLEQNLPPI VLRNYAKWVDH EEVRPGVLKHV AESGEECYTV RAGMPTNARVS TVLARRIADLA DDFAGGHLRF TRRHSLELVGV DPARIDELIER LRG------- -L-GLPVGGT- -GR----TFRN TVSCTGWIHC QFAATDAPAVA KAISDELYEDF LTE-R-YPAK LKISISGCVNQ CGE-GSTADIG IVGIHRDLPR VIDE-EVAR-C E---------- IPL----IVS VCPTGAIRP-- KPPK------- -SVQVDPERC IHCVACAAPCQ GMQIGDPETD GLAVVVGGKAG NS-GNGPAFAK FVIPYLPNTP PRWPEVTRAVR QIVEVWVQGAR RDERIGDWIA RIGWDKFFQK- -------AGLP -------MSD KLLDGYV-LWP M--SARTGV-R F--HW
MPGVG-L--- PPLEQNLPPI VLRNYAKWVDH EEVRPGVLKHV AESGEECYTV RAGMPTNARVS TVLARRIADLA DDFAGGHLRF TRRHSLELVGV DPARIDELIER LRG------- -L-GLPVGGT- -GR----TFRN TVSCTGWIHC QFAATDAPAVA KAISDELYEDF LTE-R-YPAK LKISISGCVNQ CGE-GSTADIG IVGIHRDLPR VIDE-EVAR-C E---------- IPL----IVS VCPTGAIRP-- KPPK------- -SVQVDPERC IHCVACAAPCQ GMQIGDPETD GLAVVVGGKAG NS-GNGPAFAK FVIPYLPNTP PRWPEVTRAVR QIVEVWVQGAR RDERIGDWIA RIGWDKFFQK- -------AGLP -------MSD KLLDGYV-LWP M--SARTGV-R F--HW
MPGVG-L--- PPLEQNLPPI VLRNYAKWVDH EEVRPGVLKHV AESGEECYTV RAGMPTNARVS TVLARRIADLA DDFAGGHLRF TRRHSLELVGV DPARIDELIER LRG------- -L-GLPVGGT- -GR----TFRN TVSCTGWIHC QFAATDAPAVA KAISDELYEDF LTE-R-YPAK LKISISGCVNQ CGE-GSTADIG IVGIHRDLPR VIDE-EVAR-C E---------- IPL----IVS VCPTGAIRP-- KPPK------- -SVQVDPERC IHCVACAAPCQ GMQIGDPETD GLAVVVGGKAG NS-GNGPAFAK FVIPYLPNTP PRWPEVTRAVR QIVEVWVQGAR RDERIGDWIA RIGWDKFFQK- -------AGLP -------MSD KLLDGYV-LWP M--SARNGV-R F--HW
MPGIG-V--- APMEANLPPI VRRNYGAWVWH EVIRPGVLKHV SKSGEACFTV RAGMPPNARVS TALARRICEVA NRFCGGYLRI TRRHSLELVGV AEAELGAAIAA LRE------- -I-GLAVGGA- -DR----TFHN IVCCTGWIHC QFAATDAPAIA KAISDGLWEDF QSE-G-YPAK LKISIAACVNQ CGE-GSTADIG VIGIHRDLPR VNDA-EVAK-C E---------- VPL----IVS ICPTGAIRP-- KPPK------- -SVQVDPRRC IHCVACVGQCV GMPIGDPETD GVAIYVGGKAG NQ-GSGPAFGK LAIPYLPNRP PRWPEVVQAVT GIIGVWTKGAR RDERIGDWIS RIGWERFFDK- -------TGLP -------VSD KHLDGYV-LWP M--AARTGV-R F--RW

P--- ---------- ----------- ---RPGVLKHV SESGEACFTV RVGMPSNARVS TALARRICDLA TRFSEGYLRM TRRHSLELVGV DPARIEELIEE LRA------- -L-GLPVGGA- -DR----SFHN VVCCTGWIHC QFAATDAPAIA KAISDALWEGF QQE-G-YPAK LKVSVAACVNQ CGE-GSTADIG VIGIHRDLPR VNDE-EVAK-C E---------- IPL----ILF ICPTGAIKP-- KPPK------- -SVQVDPKRC IHCVACVGQCV GMPIGSPETD GVAIYVGGKAG NQ-GGGPAFGK LVIPYLPNRP PRWPEVVQAVR RIVDLWVREAR RDERIGDWIS RIGWERFFQK- -------TGLP -------VSE KHLDGYV-LWP M--SARTGV-R F--HW
MPGIG-V--- PPVEANLPPI VRRNYGKWVSH AVPRPGVLKHV SESGEACFTV RVGMPSNARVS TALARRICDLA TRFSEGYLRM TRRHSLELVGV DPARIEELIEE LRA------- -L-GLPVGGA- -DR----SFHN VVCCTGWIHC QFAATDAPAIA KAISDALWEGF QQE-G-YPAK LKVSVAACVNQ CGE-GSTADIG VIGIHRDLPR VNDE-EVAK-C E---------- IPL----ILF ICPTGAIKP-- KPPK------- -SVQVDPKRC IHCVACVGQCV GMPIGSPETD GVAIYVGGKAG NQ-GGGPAFGK LVIPYLPNRP PRWPEVVQAVR RIVDLWVREAR RDERIGDWIS RIGWERFFQK- -------TGLP -------FSE KHLDGYV-LWP M--SARTGV-R F--HW
MPGIG-V--- PPVEANLPPI VRRNYGKWVSH AVPRPGVLKHV SESGEACFTV RVGMPSNARVS TALARRICDLA TRFSEGYLRM TRRHSLELVGV DPARIEELIEE LRA------- -L-GLPVGGA- -DR----SFHN VVCCTGWIHC QFAATDAPAIA KAISDALWEGF QQE-G-YPAK LKVSVAACVNQ CGE-GSTADIG VIGIHRDLPR VNDE-EVAK-C E---------- IPL----ILF ICPTGAIKP-- KPPK------- -SVQVDPKRC IHCVACVGQCV GMPIGSPETD GVAIYVGGKAG NQ-GGGPAFGK LVIPYLPNRP PRWPEVVQAVR RIVDLWVREAR RDERIGDWIS RIGWERFFQK- -------TGLP -------FSE KHLDGYV-LWP M--SARTGV-R F--HW

MESKKKM APRDNG-A--- PDFKKFLHPL MAKNYGHWKYH ENLRPGVLVHV AESGDALYTV RAGSPR--TMS VDTVRKICTIA DKYCQGHLRF TSRCNIEFLLA NREDIDPLIRE VHD------- VL-GFPVGGT- -GP----SVSN IIHTQGWLHC NLPGTDAAGAV KALMDTLYEDF VSE-R-LPQR VKISTSCCQIN CGG-Q--TDIA INLQHHKPPR ISHD-KM-QIC E---------- HPK----VVA ICPVAAVRP-- RKVE-----GR DSLEVIEEKC MYCGACHGQCP SMEIRDAETD TLSIWVGGKSA ST-RSGPSFMK LATYGLPNHP PRWPEVSAAVS KIIEAYRASAK PYERMGEWID RIGWKRFFEV- -------TGFP -------FTK YHIDNYR-FAR T--TFNTSS-Q V--RL
MESKKKM APRDNG-A--- PDFKKFLHPL MAKNYGHWKYH ENLRPGVLVHV AESGDALYTV RAGSPR--TMS VDTVRKICTIA DKYCQGHLRF TSRCNIEFLLA NREDIDPLIRE VHD------- VL-GFPVGGT- -GP----SVSN IIHTQGWLHC NLPGTDAAGAV KALMDTLYEDF VSE-R-LPQR VKISTSCCQIN CGG-Q--TDIA INLQHHKPPR ISHD-KM-QIC E---------- HPK----VVA ICPVAAVRP-- RKVE-----GR DSLEVIEEKC MYCGACHGQCP SMEIRDAETD TLSIWVGGKSA ST-RSGPSFMK LATYGLPNHP PRWPEVSDAVS KIIEAYRASAK PYERMGEWID RIGWKRFFEV- -------TGFP -------FTK YHIDNYR-FAR T--TFNTSS-Q V--RL

MDTPTVKKKL APRDNG-A--- PDFKKMLHPL MVKNYGKWKYH EKIKPGIIKRV AESGDVLYVV RAGSPR--TMS VDTVRKICDIA DKHCQGHLKF TSRCNIEFFVT NEKDIKPLIKD ITT------- IL-GFPIGGT- -GH----SVSN ILHTQGWLHC NLPGSDAAGAV KAMMDVLYKEF TNE-R-MPQR VKISTSCCSIN CGG-Q--ADIA INLQHHHPPR INHS-NM-QIC E---------- LPK----VTA ICPVAAIRP-- INVE-----GK SSLEVVEEKC MYCGACHGQCP SMEIRDPKTD TLSIWVGGKSA NT-RGGPLFMK LATYGLPNNP PRWPEVSEAVG KILTAYKKGAK EYERIGEWIE RIGWKKFFEV- -------TGFK -------FTK YHIDTYR-FAR T--TFNTSA-Q V--RL
MAEKKKM APRDNG-A--- PDYKKYLHPM MAKNYGKWKYH ENLRPGVNMYV AESGDRLYVV RAGSTR--TMS VDTVRKVCDIA DKYCQGHLRF TSRSNLEFLVT KKEEIEPLIKE VKD------- KL-GFHVGGT- -GH----SISN ILHTQGWLHC NLPGTDAAGAV KAMMDVLYEDF INE-R-LPQR VKISTSCCQIN CGG-Q--ADIA INLQHHHPPK INHD-NM-KIC E---------- HPK----VVA ICPVAAIRP-- AKKD-----GK DTLEVVEEKC MYCGACHGQCP SMEIRDANTD TLAIWVGGKSS NT-RGGPSFMK LATYGIPNNP PRWPEVSDAVK KILNAYKEGAK EEERIGEWIE RIGWKRFFEV- -------TGFK -------FTK YHIDTYR-YAR T--TFNTST-Q V--RL
MAEKKKM APRDNG-A--- PDYKKFLHPM MAKNYGKWKYH ENLRPGVNMYV AESGDRLYVV RAGSTR--TMS VDTVRKICDIA DKYCQGHLRF TSRSNLEFLVT KKEEIEPLIKE VKD------- KL-GFHVGGT- -GH----SISN ILHTQGWLHC NLPGTDAAGAV KAMMDVLYEDF INE-R-LPQR VKISTSCCQIN CGG-Q--ADIA INLQHHHPPK INHD-NM-KIC E---------- HPK----VVA ICPVAAIRP-- AKKD-----GK DTLEVVEEKC MYCGACHGQCP SMEIRDANTD TLAIWVGGKSS NT-RGGPSFMK LATYGIPNNP PRWPEVSDAVK KILNAYKEGAK EEERIGEWIE RIGWKRFFEVL PNTTLIHTGMP --------GR HSIHQHR-FGY NKKFYRRER-R V--RR
MAEKKKM APRDNG-A--- PDYKKFLHPM MAKNYGKWKYH ENLRPGVNMYV AESGDRLYVV RAGSTR--TMS VDTVRKICDIA DKYCQGHLRF TSRSNLEFLVT KKEEIEPLIKE VKD------- KL-GFHVGGT- -GH----SISN ILHTQGWLHC NLPGTDAAGAV KAMMDVLYEDF INE-R-LPQR VKISTSCCQIN CGG-Q--ADIA INLQHHHPPK INHD-NM-KIC E---------- HPK----VVA ICPVAAIRP-- AKKD-----GK DTLEVVEEKC MYCGACHGQCP SMEIRDANTD TLAIWVGGKSS NT-RGGPSFMK LATYGIPNNP PRWPEVSDAVK KILNAYKEGAK EEERIGEWIE RIGWKRFFEV- -------TGFK -------FTK YHIDTYR-YAR T--TFNTST-Q V--RL
MAEKKKM APRDNG-A--- PDYKKFLHPM MAKNYGKWKYH ENLRPGVNMYV AESGDRLYVV RAGSTR--TMS VDTVRKICDIA DKYCQGHLRF TSRSNLEFLVT KKEEIEPLIKE VKD------- -KLGFHVGGT- -GH----SISN ILHTQGWLHC NLPGTDAAGAV KAMMDVLYEDF INE-R-LPQR VKISTSCCQIN CGG---QADIA INLQHHHPPK INHD-NM-KIC E---------- HPK----VVA ICPVAAIRP-- AKKD-----GK DTLEVVEEKC MYCGACHGQCP SMEIRDANTD TLAIWVGGKSS NT-RGGPSFMK LATYGIPNNP PRWPEVSDAVK KILNAYKEGAK EEERIGEWIE RIGWKR

MNQ AVQAAAPAQKR KPKETG-V--- PDNKKFLHPA LVKNYGDWKYH DRPRPGVLHHV AHGGDEVWSV RAGTQR--QMD VHTIRKLCDIA DNFAEGRVRF TIRSNIEFIVS DAAKVDPLIAE LEK------- -S-GFPVGGT- -GN----SVSM IAHTQGWLHC DIPGTDASGVV KALMDELYDEF KRE-E-MPNR VHLSTSCCEIN CGG---QADIA IIVQHTKPPV INHD-LVANVC E---------- RPT----VVA RCPVAAIRP-- AMVN-----GK PSLEIDETKC MCCGACYPPCP PMQINDPENS KLAIWVGGKNS NA-RGKPTFMK MVASGLPNNA PRWPEVAEVVK NIIAVYKADAR PWERLADWID RIGWPRFFEK- -------TGLP -------FTK YLIDDWR-GSR A--NLNAST-H I--RF
MTEMR EPIESG-V--- PDHVQYLHPM MKKNYGSWKYH DRPRPGVLHHV AHNGDEIWTV RAGTQR--QMD VYTIRTLCDIA DNFADGYVRF TTRSNIEYMVT DESKVAPLIAE LGK------- -H-GFPIGGT- -GN----SVSM ISHTQGFLHC DIPGTDASGVV KALMDELYDEF IHE-E-MPNR VKLSTSCCEIN CGG---QADIA IIMQHTKPPK INHD-LVANAC E---------- RPT----VVA RCPVAAIRP-- ALVN-----GK PSLEIDESKC MCCGACFPPCP PMQINDPEFS KIAIWVGGKNS NA-RLRPTFHK LVASGLPNNA PRWPEVGAVVK NILRVYKTDAK PWERMSDWVD RIGWPQFFEK- -------TGLP -------FTK YHIDDWR-GAR A--TLNAST-H I--RF

MAEAPR MPIESG-C--- PDPIQYMHPT MRRNYGQWAYH DRPRPGVLHHT SKNNEEIWTV RCGTAR--QMD VYSIRKLADIA DEFADGFVRF TMRSNVEYMVA DVTKVEALIAA LTE------- -A-GFPVGGT- -GP----SVTM ISHTQGWLHC DIPGTDASGIV KSLMDELHEEF TRE-E-MPNR VHMTTSCCQIN CGG---QGDIA LNIQHTKPPK INHD-LVANVC E---------- RPT----VVA RCPVAAIRP-- AMVN-----GK PTLEVDEKKC ICCGACFPPCP PMQINDPEHS KIALWIGGKNS NA-RSKPSFHK LVASNLPNNP PRWPEVGAVVK NILSVYKKDAR DWERMGEWVD RIGWPAFFEK- -------TGLP -------FTK FHINDWK-GAR H--ELNSSA-H I--RF
MAELR PPIESG-A--- PDPMPYMHPV MVKNYGKWAFH SHPKPGVLYHR AESGDEIWTV KAGTAR--QMD HYTIRELADIA DQYGDGFVRF TARSNIEYMVA DGSKVEPLIKA LSD------- -K-GYPIGGT- -AN----SVSM IAHTQGWLHC DIPGTDASGVV KALMDELYDDF VKC-E-MPNR VKLSTSCCEIN CGG---QADIA IIVQHTKPPK INHD-LVANVC E---------- RPS----VVA RCPVAAIRP-- ALVN-----GK PSLEVDEKKC ICCGACFPPCP PMQINDPEHS KIAIWVGGKNS NA-RSKPTFHK LVAAGLPNNA PRWPEVAEVVK KILATYKEDGK PWERMIDWID RIGWPAFFEK- -------TGLP -------FTK YHIDNWR-GGR Y--NLNASA-H I--RF
MAEMR EPIESG-C--- PDPWQYMHPV MRKNFGMWKYH EHPRPGVLLHV AYSGDKIWTV KAGTQR--ILD VFTLRKLCDIG DEFADGYVHF TIRSNIEYLVS DEAKVQPLIDA LEG------- -A-GFVVGGT- -QN----SVAM ISHTQGWLHC DIPGTDASGVV KSMMDELIDEF RNA-T-MPNR VHITTSCCQIN CGG---QGDIA INIQHTKPPK INHD-LVANVC E---------- RPS----VVA RCPVAAIRP-- AMVN-----GK PSLEVDERKC ICCGACYPPCP PMQINDAEHS KLAIWVGGNHS NA-RGKPTFQK LVAAGIPNNP PRWPEATAIVK RILKAYKEGAK DWERINEWIE RIGWPRFFEE- -------VELP -------FTK YHIDTWR-GAR A--SFNSSS-Y I--RF

MSTQPR MPIESG-V--- PDHFQYLHPV LKKNYGQWAWH ERPRPGVLHHV AHNGDQVWTV RAGTPR--QLD VHTIRKLCDIA DKYAEGHVRF TIRSNIEFMVG DAKKVKPLIDK LQQ------- -E-GFPVGGT- -GN----SVSM IAHTQGWLHC DIPASDASGVV KSLMDELYQEF VNE-D-MPNR VRISTSCCQIN CGG---QADIA INIQHTKPPR INHD-LVANIC E---------- RPS----VVA RCPVAAIRP-- ALVN-----GK PSLEIDEKKC ICCGACYPPCP PMQINDPEHS KIAIWVGGKNS NA-RSKPTLHK LVAAGIPNNP PRWPEAAAIVK KILRVYKEDAK DWERMADWIE RIGWPRFFEL- -------TELP -------FTR YHVDNWR-WAR Q--GLNAST-H I--RF
MSTQPR MPVESG-V--- PDHFQYLHPV LKKNYGQWAWH ERPRPGVLHHV AHNGDQVWTV RAGTPR--QLD VHTIRKLCDIA DKYAEGHVRF TIRSNIEFMVG DAKKVKPLIDK LQQ------- -E-GFPVGGT- -GN----SVSM IAHTQGWLHC DIPASDASGVV KSLMDELYQEF VNE-D-MPNR VRISTSCCQIN CGG---QADIA INIQHTKPPR INHD-LVANIC E---------- RPS----VVA RCPVAAIRP-- ALVN-----GK PSLEIDEKKC ICCGACYPPCP PMQINDPEHS KIAIWVGGKNS NA-RSKPTLHK LVAAGIPNNP PRWPEAAAIVK KILRVYKEDAK DWERMADWIE RIGWPRFFEL- -------TELP -------FTR YHVDNWR-WAR Q--GLNAST-H I--RF

MSQPQQMR PPIESG-C--- PDPFQYMHPL MIKNFGNWAYH DRPRPGVLHHV AKTGDEIWTV RVGTQR--QLG PYEINLLCDIV DQYGEGYVHF TIRSNLEVMVS SKAKVDPLIQA FEE------- -A-GYPVGGT- -GN----SVTM ISHTQGWLHC DIPGTDAAGVV KSLMDDLHDEF VKE-D-MPNR VHITTSCCQIN CGG---QGDIA INIQHTKPPK INHD-LVANIC E---------- RPS----VVA RCPVAAIRP-- AMVN-----GR PSLEIDEKKC ICCGACFPPCP PMQINDPEHS KLAIWVGGKNS NA-RS
MTAQPR MPIESG-V--- PDHFQYLHPV LKKNYGQWAWH ERPRPGVLHHV SHRGDHVWTV RAGTQR--QMD VHTIRKLCDIA DQYADGYVRF TIRSNIEFMVA EEKKVKPLVAK LEQ------- -E-GFPVGGT- -GN----SVSM ISHTQGWLHC DIPASDASGVV KSLMDELYQEF VNE-D-MPNR VRITTSCCQIN CGG---QGDIA LNIQHTKPPK INHD-LVANIC E---------- RPS----VVA RCPVAAIRP-- AIVN-----GK PSLEIDEKKC VCCGACFPPCP PMQINDPEHS KLAIWVGGKNS NA-RSKPMFHK LVAAGIPNNP PRWPEAAAIVK NILRVYKEDAK DWERMGEWVE RIGWPRFFEL- -------TELP -------FTK YHIDNWR-GAR A--SLNAST-H I--RF
MTAQPR MPIESG-V--- PDHFQYLHPT LRKNYGQWAWH ERPRPGVLHHV SKTGDQVWTV KAGTQR--QMD VGTIRKLCDIA DKYADGYVRF TIRSNIEFMVS EEKKVAPLIEA LTK------- -A-GFPVGGT- -GN----SVSM ISHTQGWLHC DIPGTDASGVV KSLMDELYQEF VHE-D-MPNR VKITTSCCQIN CGG---QGDIA INIQHTKPPK INHD-LVANLC E---------- RPS----VVA RCPVAAIRP-- AMVN-----GK PSLEVDEKKC ICCGACYPPCP PMQINDPEHS KIAIWVGGKNS NA-RSKPMFHK LVAAGIPNNP PRWPEAAAVVK KILSVYKQDAH AWERMGEWVE RIGWPRFFDL- -------TGLP -------FTR FHVDNWR-GSR A--SLNASA-H I--RF

VGGT- -GN----SVSM ISHTQGWLHC DIPGTDASGVA KALMDELYQEF VGE-D-MPNR VRLTTSCCQIN CGG---QGDIA INIQHTKPPK INHD-LVANVC E---------- RPS----VVA RCPVAAIRP-- AMVN-----GR PSLEIDEKKC ICCGACYPPCP PMQINDPEYS KIAIWVGGKNS NA-RSKPMFHK LVAAGIPNNP PRWPEAGAIVK KILRVYKEDAK DWERMGEWIE RIGWPRFFEL- -------TGLT -------FTR YHIDNWR-GSR A--SLNAST-H I--RF
MAQAQTQKMR QPIESG-C--- PDGLQYMHPL MVRNFGNWKYH DRPRPGVLHHV AYSGDEIWT

MA QQQVVEKKAMR TPIESG-C--- PDGFQYMHPL MIKNYGNWKYH DRPRPGVLHHV AYSGDEIWTV RVGTQR--QLG PYEINLLCDII DKYGEGYVRF TIRSNMEISLS SADKIEPLIQA FND------- -A-GYPVGGT- -GN----SVTM ISHTQGWLHC DIPGTDAAGVV KALMDDLHEEF IKE-D-MPNR VHITTSCCQIN CGG---QGDIA INVQHTKPPK INHD-LVANVC E---------- RPS----VVA RCPVAAIRP-- AMVN-----GK PSLEVDEKKC ICCGACFPPCP PMQINDPEHS KLAIWVGGKNS NA-RSKPMFHK LVAAGIPNNP PRWPEAGAIVK KILKVYKQDAK DWERVGDWVE RIGWPRFFEL- -------TELP -------FTK FHIDNWR-GSR H--MLNQSA-H I--RF
MA QQQVVEKKAMR TPIESG-C--- PDGFQYMHPL MIKNYGNWKYH DRPRPGVLHHV AYSGDEIWTV RVGTQR--QLG PYEINLLCDII DKYGEGYVRF TIRSNMEISLS SADKIEPLIQA FND------- -A-GYPVGGT- -GN----SVTM ISHTQGWLHC DIPGTDAAGVV KALMDDLHEEF IKE-D-MPNR VHITTSCCQIN CGG---QGDIA INVQHTKPPK INHD-LVANVC E---------- RPS----VVA RCPVAAIRP-- AMVN-----GK PSLEVDEKKC ICCGACFPPCP PMQINDPEHS KLAIWVGGKNS NA-RSKPMFHK LVAAGIPNNP PRWPEAGAIVK KILKVYKQDAK DWERVGDWVE RIGWPRFFEL- -------TELP -------FTK FHIDNWR-GSR H--MLNQSA-H I--RF
MA QQQVVEKKAMR TPIESG-C--- PDGFQYMHPL MIKNYGNWKYH DRPRPGVLHHV AYSGDEIWTV RVGTQR--QLG PYEINLLCDII DKYGEGYVRF TIRSNMEISLS SADKIEPLIQA FND------- -A-GYPVGGT- -GN----SVTM ISHTQGWLHC DIPGTDAAGVV KALMDDLHEEF IKE-D-MPNR VHITTSCCQIN CGG---QGDIA INVQHTKPPK INHD-LVANVC E---------- RPS----VVA RCPVAAIRP-- AMVN-----GK PSLEVDEKKC ICCGACFPPCP PMQINDPEHS KLAIWVGGKNS NA-RSKPMFHK LVAAGIPNNP PRWPEAGAIVK KILKVYKQDAK DWERVGDWVE RIGWPRFFEL- -------TELP -------FTK FHIDNWR-GSR H--MLNQSA-H I--RF
MA QQQVVEKKAMR TPIESG-C--- PDGFQYMHPL MIKNYGNWKYH DRPRPGVLHHV AYSGDEIWTV RVGTQR--QLG PYEINLLCDII DKYGEGYVRF TIRSNMEISLS SADKIEPLIQA FND------- -A-GYPVGGT- -GN----SVTM ISHTQGWLHC DIPGTDAAGVV KALMDDLHEEF IKE-D-MPNR VHITTSCCQIN CGG---QGDIA INVQHTKPPK INHD-LVANVC E---------- RPS----VVA RCPVAAIRP-- AMVN-----GK PSLEVDEKKC ICCGACFPPCP PMQINDPEHS KLAIWVGGKNS NA-RSKPMFHK LVAAGIPNNP PRWPEAGAIVK KILKVYKQDAK DWERVGDWVE RIGWPRFFEL- -------TELP -------FTK FHIDNWR-GSR H--MLNQSA-H I--RF
MA QQQVVEKKAMR TPIESG-C--- PDGFQYMHPL MIKNYGNWKYH DRPRPGVLHHV AYSGDEIWTV RVGTQR--QLG PYEINLLCDII DKYGEGYVRF TIRSNMEISLS SADKIEPLIQA FND------- -A-GYPVGGT- -GN----SVTM ISHTQGWLHC DIPGTDAAGVV KALMDDLHEEF IKE-D-MPNR VHITTSCCQIN CGG---QGDIA INVQHTKPPK INHD-LVANVC E---------- RPS----VVA RCPVAAIRP-- AMVN-----GK PSLEVDEKKC ICCGACFPPCP PMQINDPEHS KLAIWVGGKNS NA-RSKPMFHK LVAAGIPNNP PRWPEAGAIVK KILKVYKQDAK DWERVGDWVE RIGWPRFFEL- -------TELP -------FTK FHIDNWR-GSR H--MLNQSA-H I--RF

VGDWVE RIGWPRFFEL- -------TELP -------FTK YHVDNWR-GSR Y--TLNASA-H I--RF
MTAQPR MPIESG-C--- PDGIQYMHPL MVRNFGDWKYH DRPRPGVLHHV AYSGDEIWTV RVGTQR--QLG PYEINLLCDII DKYADGHVRF TIRSNMEIMVD KREKVGPLVQA LND------- -A-GYPVGGT- -GN----SVTM ISHTQGWLHC DIPGTDASGVV KALMDELYQEF IHE-D-MPNR VHITTSCCQIN CGG---QGDVA INIQHTKPPK INHD-LVANIC E---------- RPS----VVA RCPVAAIRP-- AIVN-----GK PSLEVDEKKC ICCGACYPPCP PMQINDPEHS KLAIWVGGKNS NA-RSKPMFHK LVAAGIPNNP PRWPEAAAIVK KILRVYKEDAK DWERVGDWVE RIGWPRFFEL- -------TELP -------FTK FHIDNWR-GSR Y--TLNASA-H I--RF
MTAQQR MPIESG-C--- PDGIQYMHPL MVRNFGDWKYH DRPRPGVLHHV AYSGDEIWTV RVGTQR--QLG PYEINLLCDII DQYADGHVRF TIRSNMEIMVD KREKVGPLIQA LND------- -A-GYPVGGT- -GN----SVTM ISHTQGWLHC DIPGTDASGVV KALMDELYQEF IHE-D-MPNR VHITTSCCQIN CGG---QGDIA INIQHTKPPK INHD-LVANVC E---------- RPS----VVA RCPVAAIRP-- AIVN-----GK PSLEVDEKKC ICCGACFPPCP PMQINDPEHS KLAIWVGGKNS NA-RSKPMFHK LVAAGIPNNP PRWPEAAAIVK NILRVYKEDAK NWERVGEWVE RIGWPRFFEL- -------TELP -------FTK FHIDNWR-GSR Y--TLNASA-H I--RF

MSAQAQATSW KTVESG-P--- PDPMKFLHPL AVKNYGRWKYH ERPRPGVLKHV AKSGDALYTV RAGTTR--QMT VDGIRRLCNLA DRYSDGYLRF TVRNNVEFLIS NPGNVDPLIGD LEA------- -I-GHPVGAT- -GN----SVSA IAHTQGWLHC DIPATDASGVV KSLMDELIDEF KRE-E-MPNR VRLSTSCCEIN CGG---QNDLA VIIQHTRPPR INHD-ILNNIC E---------- RPK----VVA RCPTAAIRP-- ATVN-----GK PSLIVSEEKC ICCGACFGACP AMEINHPEHS KLAVWVGGKHS NA-RSKPTNMK LAAFGLPNNP PRWPEVADVVK RILHAYKEGGH PWERLGEWVD RIGWKRFFEA- -------TGLP -------FTK WHIDNYR-LAR V--SFNKSA-H I--RF
MSSQERTW KTIESG-P--- HTYEEALHPV VRKNYGKWKYH EIPKPGVLKHV AESGDTIWTV RAGTPR--QDT VDMVRQLCDVA DKYSDGFLRF TVRNNVEFLTP NAENVEPMIAE LES------- -L-GFPVGGT- -GM----CVSA VSHTQGWLHC DIPATDASGVV KSMMDTVYNEF KDM-Q-MPNK VRLSTSCCSIN CGG---QADIA VVVKHTRPPR INHD-HLVKTC E---------- LPK----AVA RCPVAAIRP-- TVVN-----GK KTLMVDEAKC ICCGACFGACP AMEINHPEHS KFAVWVGGKNS NA-RSKPSTMS LVAHNLPNNP PRWPEVTDVVG RILTAYKAGGR PWERIGEWIN RIGWKRFFEE- -------TGLE -------FDD NMIDSYR-HAR T--TFNQSA-H I--RF
MSSPERKW KTIESG-P--- HTYEEALHPV VRKNYGKWKYH EIPKPGVLMHV AESGDAIYTV RAGTPR--QDT VDMVRLLCDVA DKYADGHLRF TVRNNVEFLTP NKENIEPMIQE LES------- -L-GFPVGGT- -GM----CVSS VSHTQGWLHC DIPATDASGVV KSMMDSLYEEF KDM-K-MPNK VRLSTSCCSIN CGG---QADIA IVVKHTRPPR VNHD-HLAMVC E---------- LPK----AVA RCPVAAIRP-- TVVN-----GK RSLMVDEAKC ICCGACFGACP AMEINHPEHS KFAIWVGGKNS NA-RSKPSTMS IVAHNLPNNP PRWPEVNEVVG KILNAYKEGGR PWERVGEWIN RIGWKRFFEE- -------TGLT -------FDD NMIDSYR-HAR T--TFNQSA-H V--RF

MPLSI DELDFG-P--- PHYEEHLPPV SKRNYGKWKYH EHVKPGVIRHV AESGEELYTV RVAVPK--FIA AETLKKLCDIA DKYCEGHLKM TYRFNVTFPVP KAEDVDKVIEE VEA------- -L-GFPVGGT- -GR----SLKT LFHCSAFAHC HTAATDSPSIA KAIYEEFYDDF KNP-NAFPER VKIAIAGCVSM CGP-THASDIS IIGVHRRPPR VIDE-VVEKAC S---------- VPE----LVK TCPTYAIRP-- KKGN------P RSVEVDHEKC VYCGNCFGICE GMPIADPEND GVSIWVGGKAS NT-RKGPMFAR LVVPYIPNDP PKWTEVVKTVR KIIDAYRENAE EGERLGEWIE RIGWEKFFKL- -------ADIP -------FAE QSIDDYI-FSI E--TFRRGT-N F--KM
MALTM DELDFG-P--- PDYKEMLPET LKRNYGKWIYH ELIKPGVFKHV SSTGDEVYTV RSGQPK--FIA SSTVLKLCDLA DKYCEGSLRF TSKHSIEWIVP KKDDVDKLIEE LKK------- -L-GLPIGGT- -GN----AMHS IVQCTGWVHC HTPATDAPGIA KAVYDELISYF QRD-D-LPAR LNIAVSGCLNM CGA-IHCSDIA VLGVHRRPPK VNDE-VVSKAC E---------- IPT----MIA SCPTYAIKP-- NPKA------- KSIRIDANKC MYCGICYSICP GVPIADAKND GVSIWVGGKVS NT-RSGPAFSR LAVPYLPNNP PRWPEVVEVVK KIVETWASEAK PHERMGEWIS RIGWPAFFDK- -------TGLE -------FTD KHIDDYI-FSI R--DMRVGA-R I--RG

MQAEKPEW WKTDFG-P--- PHYEQMMHPV LKKNYGKWAYH EVIRPGVIKRV AESGDTVYVV RFGTPR--LIS IYTIKELCDIA DKYSDGYLRW TSRHNVEFILT DESKIDDLIKE VQE------- -TTGFPCGGTW DTPSGKYALSN IIHTQGWIHC HTPAIDASGIV KAIMDELYEYF VDM-K-LPAM CRISLACCANM CGA-VHASDIS IVGIHRTPPL VDDD-AVKRMC E---------- LPT----TAA SCPTAAIRI-- KAKE------- KTVEVDGEKC MYCGNCYTMCP GMPLFDPEND GSAILVAGKVS DA-RHMPELSK VVVPWVPNEP PNWPTLVQYIK KIFLAWAENAK KHERMVEFID RIGWERFFEL- -------ADLE -------FSW HLIDDFRVPPF MYASYRTST-Q F--RW
MASEPVEE YISDIG-P--- PHYEKFLPPV IKNNYGKWAYH EVLKPGVLVHV AESGDKIYTV RVGSPR--LLS IYTIRELCDIA DKYCDGYLRF TSRNNIEFLLT DESKIDPLIEE VEK------- -L-GFPVGGTW DATKAKYALSN IVHTQGWIHC HTPAIDASGPV KALMDALFDHF KNM-D-LPGL CRISLACCLNM CGA-VHASDIS LVGIHRTPPM VDDD-VVRRTC E---------- LPS----TVA GCPTGALRP-- DMKN------- KTIKVDKEKC MYCGNCYTMCP GMPLFDPENG GVAILAGGKLS DA-RSPARLSK VVVPYLPNNP PRWPEVVDTVK AILEAWAAEAK PHERIAEWID RIGWEKFFEK- -------TGIE -------FKV QLIDDFR-QPR H--TFRTTT-Q F--RW

MNV RKTDIG-C--- PDYKQFLPPM ILKNYGQWDWH EVIKPGVFVHQ AESGDRLYTV RVGSPR--LLN VKSLRFFTDVA DKYCDGFLRF TSRSNVEFMTP VFENIDPMIAM LQS------- -E-GWPVGGT- -AN----SASN VIHTQGWVHC HTSATDASGLV KCVMDDLYDDF TNH-S-LPGR MKLAVACCLNM CGA-VHASDIA ILGIHRRPPK VDPH-NLANYC E---------- VPT----TIA ACPTGAIRA-- DILD-----GQ KTLKINESQC MYCGACYTACP KLPIADSVND GLSIWVGGKCA NA-RSTPRFTK MVVPFIPNNP PRWPEVVEAVR TIVDVYKAHGK PWERLADMID RIGWARFFKL- -------TGFE -------FTK YHIDDYK-LAT K--SYNAST-H L--RF
MNV RKTDIG-C--- PDYKQFLPPM ILKNYGQWDWH EVIKPGVFVHQ AESGDRLYTV RVGSPR--LLN VKSLRFFTDVA DKYCDGFLRF TSRSNVEFMTP VFENIDPMIAM LQS------- -E-GWPVGGT- -AN----SASN VIHTQGWVHC HTSATDASGLV KCVMDDLYDDF TNH-S-LPGR MKLAVACCLNM CGA-VHASDIA ILGIHRRPPK VDPH-NLANYC E---------- VPT----TIA ACPTGAIRA-- DILD-----GQ KTLKINESQC MYCGACYTACP KLPIADSVND GLSIWVGGKCA NA-RSTPRFTK MVVPFIPNNP PRWPEVVEAVR TIVDVYKAHGK PWERLADMID RIGWARFFKL- -------TGFE -------FTK YHIDDYK-LAT K--SYNAST-H L--RF
MNV RKTDIG-C--- PDYKQFLPPM ILKNYGQWDWH EVIKPGVFVHQ AESGDRLYTV RVGSPR--LLN VKSLRFFTDVA DKYCDGFLRF TSRSNVEFMTP VFENIDPMIAM LQS------- -E-GWPVGGT- -AN----SASN VIHTQGWVHC HTSATDASGLV KCVMDDLYDDF TNH-S-LPGR MKLAVACCLNM CGA-VHASDIA ILGIHRRPPK VDPH-NLANYC E---------- VPT----TIA ACPTGAIRA-- DILD-----GQ KTLKINESQC MYCGACYTACP KLPIADSVND GLSIWVGGKCA NA-RSTPRFTK MVVPFIPNNP PRWPEVVEAVR TIVDVYKAHGK PWERLADMID RIGWARFFKL- -------TGFE -------FTK YHIDDYK-LAT K--SYNAST-H L--RF
MNV RKTDIG-C--- PDYKQFLPPM ILKNYGQWDWH EVIKPGVFVHQ AESGDRLYTV RVGSPR--LLN VKSLRFFTDVA DKYCDGFLRF TSRSNVEFMTP VFENIDPMIAM LQS------- -E-GWPVGGT- -AN----SASN VIHTQGWVHC HTSATDASGLV KCVMDDLYDDF TNH-S-LPGR MKLAVACCLNM CGA-VHASDIA ILGIHRRPPK VDPH-NLANYC E---------- VPT----TIA ACPTGAIRA-- DILD-----GQ KTLKINESQC MYCGACYTACP KLPIADSVND GLSIWVGGKCA NA-RSTPRFTK MVVPFIPNNP PRWPEVVEAVR TIVDVYKAHGK PWERLADMID RIGWARFFKL- -------TGFE -------FTK YHIDDYK-LAT K--SYNAST-H L--RF
MNV RKTDIG-C--- PDYKQFLPPV ILENYGKWDYH EIPRPGVMLHV GESGDKLWSV RVGSPR--LLS VKSILYFCDIA DKYCDGFLRF TSRSNVEFMTV HEANIEPMIKE LEG------- -E-GWPVGGT- -AN----SASN VIHTQGWVHC HTSATDASGLV KCVMDELYDDF THH-S-LPGR MKLAVACCLNM CGA-VHASDIA ILGIHRRPPK VQKE-NLAKYC E---------- VPT----TIA ACPTGAIRA-- DILN-----GE KTLQINESQC MYCGACYTACP KLPIADALND GLSIWVGGKCA NA-RSVPRFTK LVVPFIPNNP PRWPEVVDAVR TIVNVYKAHGK PWERLADMID RIGWARFFKL- -------TGFE -------FTK YHIDDYK-LAT K--SYNAST-H L--RF

M VKTDFG-P--- PKYLDMMSDL CKRNYGKWKYH EVLDTGTLVHV SESGEKLYTV RAATPR--LLH VDTLRAFCDLA DKYCGGFFRF TSRHSVEFLIE DEANIEPLKAD LHA------- -M-GFTPGGV- -GN----TISN MLHTQGWIHC HTPAIDASGIV KSVMDEVYEYY KEA-K-LPAR LRLALACCLNM CGA-VHCSDVA IVGVHRVPPK VQDD-KVSKMC E---------- IPN----VVA ACPTRAIRP-- EPAK------- KSVVVNDERC MYCGNCYTMCP AMPIFDPKND GAAIFVGGKVS DA-RHPAMFSK LAVPYIPNEP PRWPTLVKTIR LLIDVYAKDAK EGERYGEWIN RIGWEKFFKV- -------TGLP -------FTD KHIDDYI-FSV P--TFRSTA-T F--KW
MTIDIG-P--- PDYRNMLHPV IKKNYGKWQYH ERLQPGVLRHV SESGDEVFTV RVGSPR--LLS VDSIREICDIA DKHCDGYLRF TSRHCIEFMTP DKNKLEPLIGE IKA------- -H-NLPIGGT- -GR----SISN IVHTQGWAHC HSAATDASGPV KAIMDELIDYF TAD-K-LPAM LRISFACCLNM CGA-IHCSDIA IVGIHTKPPK VDDE-RLATVC E---------- IPT----TLA SCPTGAIRR-- HPDP-----NV KSVVVNEERC MYCANCFTVCP AMPIADAEND GLSIYVGGKVS NA-RSAPMFSR LAVPFIPNKP PRWPELVKEVK NIVEVYAAHAR KWERMGEWIE RVGWETFFKL- -------TGIP -------FTE QHIDDFT-HAV T--TFRSST-Q F--RW

M CPTDIG-P--- PNYMTMLPDV IKKNYGKWKYH EILKPGVMKHV SESGDALYTV RAGSPK--LVS TDFIRDLCNIA DRYCDGHLRF TSRYNPEFLTP KEDNVEPIIKE LNK------- -L-GLPVGGT- -GSGPGACLSN VIHTQGWIHC HGAASDASGIV KAMMDELYDYF VGK-KILPAK MRLSLACCINM CGA-IHASDLA VVGMHTKVPK IDHE-KMHAMC E---------- IPT----VAA SCPTKAIRR-- HPDA-----NI KSVVVDETKC MYCGNCFTVCP AMPLANAEGD GVAIFVGGKVS NA-RKPPMLSR VVVPFLPNNP PRWPEVVNTVK HIVEVYVDNAR WGERMGEWIQ RVGWERFFTL- -------TGLP -------FPV QLIDDYE-CAR E--TFRSTT-Q F--KW
M SKTDIG-P--- PNYKEMLPEV IKKNYGNWKYH EVVKPGVLRHV SETGDELYSV RAGSPR--LVS VDFIRDLCDVA DKYCDGHLRF TSRYNVEFLTP KKANVEPIIEA AKK------- -L-GLPVGGT- -GN----CISN IVHTQGWAHC HSAATDSSPIV KAVMDELYDHF TAM-K-LPAL LRISLACCINM CGA-VHCSDLA IVGVHTKIPK VNHE-KVMAVC E---------- IPT----VMA SCPTGAIRR-- HPDK-----DV KSVVVKEDLC MYCGNCYTVCP AMPLADKDGD GIAIYAGGKVS NA-RKPPMFSR LVVPYLPNNP PRWPEVVGIIK KIVKVYAANAR TYERMGEWIE RVGWEAFFRL- -------TEIP -------FTE QHIDDFT-YAR E--TFRTTT-X X--XX
M SKSDIG-P--- PNFREMLPEV IEKNYGKWKYH EILKPGVLRHV SETGDEVFTV RTGSPR--LVS IDFIRDLCDIA DKYCDGHLRF TSRYNVEFITP NKKNVKPIMDE AKK------- -L-GLPVGGT- -GN----SISN IVHTQGWAHC HSAATDSSPIV KALMDELYGYF TSM-K-LPGK LRVSLACCINM CGA-IHCSDLA IVGVHTKVPK IDHE-KVGAIC E---------- IPT----TIG SCPTGAIRR-- HPDK-----EI KSVVIREDLC MYCGNCFTVCP AMPLADAEGD GVAIYAGGKVS NA-RKPPMFSR LIVPYLPNNP PRWPEVVDIIK KIVGVYAKNAR KYERMGEWIE RIGWEKFFQL- -------TGIP -------FAE QHIDDFT-YAR E--TWRTTT-Q F--KW

MAAPTAP RKTDLG-P--- PHYEQFLPPV IKKNYGKWKYH EIVKPGVLVHV SESGDKIYSV RAGSPR--LIS VDTIRMFADLA DKYCGGYLRF TSRNNVEFLLD QQKNIDPLIKD LKA------- -K-GYPVGGT- -GS----SISN IIHTQGWVHC HSAATDVSGVV KSLMDELYEYF VDM-K-LPHK LKIAAACCLNM CGA-VHCSDIA ILGVHRRPPK IQHE-NVSNIC E---------- IPN----TVS ACPTAAIRP-- TTVN-----GK PSVQIDEDRC MFCANCFTVCP AMPIADPLND GISIWVGGKVS NA-RTEPKFTK LAVPFIPNNP PRWPEVTSTVK NIVKVYASDGR RYERLSEWID RIGWPKFFSM- -------TGLE -------FTK YHIDDFK-HAG E--TFKRST-H I--KF
MAAPTAP RKTDLG-P--- PHYEQFLPPV IKKNYGKWKYH EIVKPGVLVHV SESGDKIYSV RAGSPR--LIS VDTIRMFADLA DKYCGGYLRF TSRNNVEFLLD QQKNIDPLIKD LKA------- -K-GYPVGGT- -GS----SISN IIHTQGWVHC HSAATDVSGVV KSLMDELYEYF VDM-K-LPHK LKIAAACCLNM CGA-VHCSDIA ILGVHRRPPK IQHE-NVSNIC E---------- IPN----TVS ACPTAAIRP-- TTVN-----GK PSVQIDEDRC MFCANCFTVCP AMPIADPLND GISIWVGGKVS NA-RTEPKFTK LAVPFIPNNP PRWPEVTSTVK NIVKVYASDGR RYERLSEWID RIGWPKFFSM- -------TGLE -------FTK YHIDDFK-HAG E--TFKRST-H I--KF
MAAPAK RKTDIG-P--- PHYEKFLHPV ISENYGKWKYH EAIKPGVLVHV SETGAKIFTV RAASPR--LLS STTILLICDLA DKYSGGYLRF TSRNNIEFLLD NEANIEPLINE LKQ------- -N-NIPVGGT- -KN----SISN VVHTQGWVHC HSSATDASGLV KVIMDECFKYF ESM-T-LPHK VKIAVACCLNM CGA-VHCSDIA ILGVHRRPPK IDHN-NLKNMC E---------- IPS----TVA SCPTAAIRP-- TYVD-----GK PSVKIDEDRC MFCGNCFSVCP AMPIADPLND GVSIWVGGKVS NA-RTQPMFTK LAIPYIPNNP PRWTEVTDAVM KIINIYAQDAN KYERVGEWIE RIGWTRFFDL- -------TGFE -------FTK YHIDDFK-YAG L--TYRRTT-Q M--KF

MAAPAVK RKTDIG-P--- PHYEKFLHPI IKENYGKWKYH EVVKAGVLVHV SETGAKIFSV RAASPR--LLS STTILLFCDLA DKYSGGYLRF TSRNNVEFMLD NEANIDPLINE LKQ------- -N-NIPVGGT- -KN----TISN IVHTQGWVHC HSSATDASGLV KVIMDDLFEYF TEM-T-LPHK VKIAVACCLNM CGA-VHCSDIA ILGVHRRPPK IEHK-NLKNMC E---------- IPS----TVA SCPTAAIRP-- TYVD-----GK PSVTIDEDRC MFCGNCFSVCP AMPIADPLND GVSIWVGGKVS NA-RTQPTFTK LAIPYLPNNP PRWTEVTCAVK KIVTLYAQDAQ KYERVGEWIE RIGWPRFFEL- -------TGFE -------FTK EHIDDFK-HAG L--TYRRTT-Q M--KF
NPEPR LKRRFNMAAPQ RRTDIG-P--- PHYEKFLHPI IKANYGKWKYH EILRPGVLVHV AETGDKIYTV RAGSPR--LLS SDFVRLLCELA DRYCDGYLRF TSRNNVEFLLA NKDNIDPLIKE LEA------- -N-GIPVGGT- -KN----GISN IVHTQGWVHC HSAATDASGLV KALMDELCGYF TGQIE-LPHK LRLAVACCLNM CGA-VHCSDIA ILGIHRKAPK INHE-RLGNLC E---------- IPS----VVA SCPLAAIRP-- TIID-----GK KSVEVDEDNC MYCGNCYTVCP AMPIANPLND GVSIWVGGKVS NA-RTTPMFTK LAIPFLPNNP PRWPEAVSAVK NIVEIYAKDGR KYERVGEWID RIGWSRFFAL- -------TGIK -------FTK YHIDDFK-HAG K--TYRTTT-Q M--V*

MP RQTDIG-P--- PHYEKFLHPI IKENYGKWKYH EVLKPGVLVHV SETGDKIYTV RAGSPR--LIS SDFVRLLCDLA DKYCDGYLRF TSRNNVEFLPA NKDNIDPLIKE LES------- -N-GIPVGGT- -KN----TISN IVHTQGWVHC HSAATDASGVV KAVMDELCDYF TGKLE-LPHK LKIAVACCLNM CGA-VHCSDIA ILGIHRRPPK INRE-KLGNLC E---------- IPS----IVA SCPLAAIRP-- TIID-----GK KSVEVDEDNC MYCGNCYTVCP AMPIANPLND GVSIWVGGKVS NA-RTTPMFTK LAIPFLPNNP PRWPETVAAVK NIVEVYAKGAK KYERVGEWIN RIGWPKFFDL- -------TGIE -------FTK YHIDDFK-HAG K--TYRTTT-Q M--V*
MATIE RRTDIG-P--- PHYDKFLHPI IKENYGKWKYH DTLRAGVLVHV GETGS-IYTV RAASPR--LIS TNFIRLMTGLA TKYADGYLRF TSRNNVEFLLG NKDNIDPLIKE LSD------- -N-GVPVGGL- -NN----SISN VVHTQGWVHC HSAATDASGLV KVVMDELYEYF VEM-K-LPHK LRIAVACCLNM CGA-VHASDIA ILGLHRTPPR IDHS-TLPNLC E---------- IPT----TVA SCPNNAIRP-- TSIE-----GK TTVKVDEDKC MYCGNCFTVCP AMPLADPLND GVSIWVGGKIS NA-RTEPMFTK LAIPFLPNNP PRWPEVTEAVK NIVEVYAKNAK PYERVGEWIN RIGWPKFFDL- -------TGIE -------FTK YHLDDFR-YAG T--TYRRST-Q N--RY

MSTTTE RKTDIG-P--- PHYEQFLHPI IKANYGKWKYH ETLKPGVLVHV AESGDKIFTV RAASPR--LIS TNFLRKMTGLA DKYADGYLRF TSRNNIEFLLA NKDNIDPLIKD INA------- -A-GTLVGGT- -NN----AISN VIHTQGWVHC HSSATDASGLV KVVMDELAEYF TSM-K-LPHK LRIAVACCLNM CGA-VHASDIA VLGVHRTPPH IDHK-NLPNQC E---------- IPT----TVA SCPNNAIRP-- TSIE-----GR ATVKVDEEKC MYCGNCFGVCP AMPIADPLND GVSIWVGGKIC NA-RTEPMFTK LVIPYIPNNP PRWPEVTSAVK NIVELYAKNAK PYERMGEWIN RIGWPKFFDL- -------TGIE -------FTK YHLDDFK-HAG T--TYRRSL-Q N--RY
MSTTTE RKTDIG-P--- PHYEQFLHPI IKANYGKWKYH ETLKPGVLVHV AESGDKIFTV RAASPR--LIS TNFLRKMTGLA DKYADGYLRF TSRNNIEFLLA NKDNIDPLIKD INA------- -A-GTLVGGT- -NN----AISN VIHTQGWVHC HSSATDASGLV KVVMDELAEYF TSM-K-LPHK LRIAVACCLNM CGA-VHASDIA VLGVHRTPPH IDHK-NLPNQC E---------- IPT----TVA SCPNNAIRP-- TSIE-----GR ATVKVDEEKC MYCGNCFGVCP AMPIADPLND GVSIWVGGKIC NA-RTEPMFTK LVIPYIPNNP PRWPEVTSAVK NIVELYAKNAK PYERMGEWIN RIGWPKFFDL- -------TGIE -------FTK YHLDDFK-HAG T--TYRRSL-Q N--RY
MSTTTE RKTDIG-P--- PHYEQFLHPI IKANYGKWKYH ETLKPGVLVHV AESGDKIFTV RAASPR--LIS TNFLRKMTGLA DKYADGYLRF TSRNNIEFLLA NKDNIDPLIKD INA------- -A-GTLVGGT- -NN----AISN VIHTQGWVHC HSSATDASGLV KVVMDELAEYF TSM-K-LPHK LRIAVACCLNM CGA-VHASDIA VLGVHRTPPH IDHK-NLPNQC E---------- IPT----TVA SCPNNAIRP-- TSIE-----GR ATVKVDEEKC MYCGNCFGVCP AMPIADPLND GVSIWVGGKIC NA-RTEPMFTK LVIPYIPNNP PRWPEVTSAVK NIVELYAKNAK PYERMGEWIN RIGWPKFFDL- -------TGIE -------FTK YHLDDFK-HAG T--TYRRSL-Q N--RY

MAEE RLTDIG-P--- PDYEDLLPPV IKDNYGQWKYH EILKPGVLCHT GKSGDKLFSV RAGSPR--LVS IDKIRKYADLA DKYCGGYLRF TSRHNVEFLLT DEAKIDPLIAD LKE------- -L-GHPVGGI- -GN----SISS MVHTQGWVHC HSAATDASGVV KAVMDELFPHF ANM-D-LPAK TRLALACCLNM CGA-VHCSDIA ILGIHTKPPV VDHE-RLAKIC E---------- IPS----LSA SCPTAAIRP-- AEVN-----GK PSVEVIEEQC MFCANCFTVCP SMTMSNAETD GISIWVGGKVS NA-RCEPKFSK LAIPYLPNNP PRWPEVVNAVK NIVDVWAANAR NYERIGEWID RIGWPKFFKL- -------TGIE -------FQK EHIDDFK-FAG T--TYHNSA-H L--TF
MAQE RITDIG-P--- PLYEDLIPPV IKKNYGQWKYH EILQPGVLCHT AESGDKLYTV RAASPR--LLS IDKIRKFADLA DKYCDGHLRF TSRHNVEFLFT EAGNIGPLIQD LNA------- -I-GHPVGGI- -GN----SISN MVHTQGWVHC HSAATDASGVV KAVMDELYPHF ANT-D-LPAK LRLALACCLNM CGA-VHCSDLA ILGIHRKPPL VDHE-NLSRIC E---------- IPS----LSA ACPTAAIRP-- AEVN-----GK PSIEVIEEQC MYCGNCYTVCP AMKMSNAEAD GISIWVGGKVS NA-RCEPKFSK LAIPYLPNNP PRWPEVVDAVK NIVEIWAQHAR KYERMGEWID RVGWPKFFEL- -------TGIE -------FTA AHIDDFK-HAG T--TFKRSV-H L--TH

MSQAAP RKTDIG-P--- PQYEKFLPPI VKKNYGKWLYH EILKPGVMVHV AESGDKLFTV RAGSPR--LIS IMTIRKFCDFA DKYCSGFLRF TSRNNVEFLLT DQTKIDPLIAD LKA------- -V-GFPVGGL- -GN----SISN IVHTQGWVHC HSSATDASGIV KSVMDDLIEYF TGM-K-LPGK LRIALACCLNM CGA-VHCSDIA ILGVHRRPPK VQHD-NLKKLC E---------- IPT----LIS SCPTGAIRT-- AMVD-----GK ESVEIEEDLC MYCANCYTVCP ATALNDPLND GISIWVGGKVS NA-RHEPMFSK LAIPYIPNNP PRWPEVVSAVR NLVEIWAKDAR KYERMGEWIN RIGWPRFFKK- -------AGIE -------FTK YHIDDFK-FAG T--TYKKSV-H L--KY
MTTE RLTDIG-P--- PHYEKFLPPV IKANYGKWKHH EILKPGVMVHV GQSGDKLFTV RAASPR--LLS IVKIREFCDLA DKYCGGYLRF TSRNNVEFLLT DQTKIDSLIKD LAA------- -I-GHPVGGI- -GA----AISN IVHTQGWVHC HSAATDASGIV KAVMDEMMPYF NGEKK-IPGK LRIALACCLNM CGA-VHCSDIA ILGVHRRPPR INND-TIAKTC E---------- VPN----TIA SCPTAAIKP-- AMID-----GK QTVEVDEDMC MYCANCYTVCP SMELNDALND GISIWVGGKVS NA-RTTPKFSK LAIPFIPNNP PRWPEVTDAVK NIVEVWAANAR KYERMGDWIA RVGWPKFFDL- -------TGIE -------FTK YHIDDFK-HAG T--TFNTTA-Q L--RQ

MAEEVLQ RKTDIG-P--- PHYSKFLPPI IKENYGKWKYH EIPRPGVLMHV ADNGAKLYSV RAGSPR--LLS TFKIRKYAELA DKYCDGYLRF TSRHNVEFLLT KEENINPLIAD LNA------- -L-GHPVGGT- -GN----SITS IVHTQGWIHC HSAATDASGIV KAVMDDNIEYF KTM-V-LPGK LRIALACCLNM CGA-VHCSDIA ILGIHRRPPK INKV-NLPKMC E---------- IPN----VVA SCPTAAIRP-- VVYD-----GK PSVEILEDKC MFCANCFTVCP ALPLADPLND GVSIWIGGKVS NA-RHEPMFSK LAIPFIPNNP PRWPEVTGAIR KIVELWAKNAH KHERMGEWIE RIGWPKFFRM- -------SGIE -------FQK EHIDDFK-YAG L--TYKRSA-H L--TY
MAEEVLQ RKTDIG-P--- PHYSKFLPPI IKENYGKWKYH EIPRPGVLMHV ADNGAKLYSV RAGSPR--LLS TFKIRKYAELA DKYCDGYLRF TSRHNVEFLLT KEENINPLIAD LNA------- -L-GHPVGGT- -GN----SITS IVHTQGWIHC HSAATDASGIV KAVMDDNIEYF KTM-V-LPGK LRIALACCLNM CGA-VHCSDIA ILGIHRRPPK INKV-NLPKMC E---------- IPN----VVA SCPTAAIRP-- VVYD-----GK PSVEILEDKC MFCANCFTVCP ALPLADPLND GVSIWIGGKVS NA-RHEPMFSK LAIPFIPNNP PRWPEVTGAIR KIVELWAKNAH KHERMGEWIE RIGWPKFFRM- -------SGIE -------FQK EHIDDFK-YAG L--TYKRSA-H L--TY
MAEEVLQ RKTDIG-P--- PHYSKFLPPI IKENYGKWKYH EIPRPGVLMHV ADNGAKLYSV RAGSPR--LLS TFKIRKYAELA DKYCDGYLRF TSRHNVEFLLT KEENINPLIAD LNA------- -L-GHPVGGT- -GN----SITS IVHTQGWIHC HSAATDASGIV KAVMDDNIEYF KTM-V-LPGK LRIALACCLNM CGA-VHCSDIA ILGIHRRPPK INKV-NLPKMC E---------- IPN----VVA SCPTAAIRP-- VVYD-----GK PSVEILEDKC MFCANCFTVCP ALPLADPLND GVSIWIGGKVS NA-RHEPMFSK LAIPFIPNNP PRWPEVTGAIR KIVELWAKNAH KHERMGEWIE RIGWPKFFRM- -------SGIE -------FQK EHIDDFK-YAG L--TYKRSA-H L--TY
MAEEVLQ RKTDIG-P--- PHYSKFLPPI IKENYGKWKYH EIPRPGVLMHV ADNGAKLYSV RAGSPR--LLS TFKIRKYAELA DKYCDGYLRF TSRHNVEFLLT KEENINPLIAD LNA------- -L-GHPVGGT- -GN----SITS IVHTQGWIHC HSAATDASGIV KAVMDDNIEYF KTM-V-LPGK LRIALACCLNM CGA-VHCSDIA ILGIHRRPPK INKV-NLPKMC E---------- IPN----VVA SCPTAAIRP-- VVYD-----GK PSVEILEDKC MFCANCFTVCP ALPLADPLND GVSIWIGGKVS NA-RHEPMFSK LAIPFIPNNP PRWPEVTGAIR KIVELWAKNAH KHERMGEWIE RIGWPKFFRM- -------SGIE -------FQK EHIDDFK-YAG L--TYKRSA-H L--TY
MVEATQE RRTDYG-P--- PHYEQFLPPV VKKNYGKWKYH EVIKPGVMVHV SETGDKIFTV RAGSAR--LLS IDKIRMYCDIA DKYCGGHLRF TSRHNVEFLTD QEKNIDLLIKD LKA------- -I-GHPVGGI- -GN----SISA IVHTQGWVHC HSAATDASGVV KAVMDDLIEYF ENM-K-LPGK LRIALACCLNM CGA-VHCSDIA ILGIHRRPPK IDHE-RLPKMC E---------- IPS----VSA SCPTAAIRP-- TTVD-----GK QSVEVIEERC MFCGNCFTVCP AMPLMNPLND GISLWVGGKVS NA-RCEPMFSK LAVPYLPNNP PRWPETVAAIR NLVEVWAKNAR KYERMGEWIE RIGWPKFFKM- -------TGIP -------FQK EHIDDFK-HAG L--TYKTST-H L--TF
MAGAMQD RRTDYG-P--- PHYEQFLPPI IKENYGKWKYH ELIKPGVMVHV SETDAKLYTI RAASGR--LLS IDKIRMYCDLA DKYCDGYLRF TSRHNVEFLLS KKENIDPLIKD LDA------- -I-GHPIGGI- -GN----AISS IVHTQGWVHC HSAATDASGIV KCVMDDLIEYF TET-K-LPGK LRIALACCLNM CGA-VHCSDIA ILGIHRRPPR VDHE-NLRKVC E---------- IPN----VSA SCPTAAIRP-- ATVN-----GN PSVEVIEEQC MFCANCFTVCP AMTLNDPLND GVSIWVGGKVS NA-RHEPMFSK LAIPFLPNNP PRWPEVTTAVR SLVELWAKNAR KYERMGEWIE RIGWPKFFRM- -------SGIE -------FQK EHIDDFK-HAG L--TFKRST-H L--TF

MQD RRTDYG-P--- PHYEQFLPPI IKENYGKWKYH ELIKPGVMVHV SETDAKLYTI RAASGR--LLS IDKIRMYCDLA DKYCDGYLRF TSRHNVEFLLS KKENIDPLIKD LDA------- -I-GHPIGGI- -GN----AISS IVHTQGWVHC HSAATDASGIV KCVMDDLIEYF TET-K-LPGK LRIALACCLNM CGA-VHCSDIA ILGIHRRPPR VDHE-NLRKVC E---------- IPN----VSA SCPTAAIRP-- ATVN-----GN PSVEVIEEQC MFCANCFTVCP AMTLNDPLND GVSIWVGGKVS NA-RHEPMFSK LAIPFLPNNP PRWPEVTTAVR SLVELWAKNAR KYERMGEWIE RIGWPKFFRM- -------SGIE -------FQK EHIDDFK-HAG L--TFKRST-H L--TF
MVTD RRTDIG-P--- PDYKKFMPPI IKNNYGKWKYH EVLKPGVMVHV GESGDKLFTV RAASPR--LLS IKKLRIFADLA DKYCGGYLRF TSRNNVEFLLT DQANVDPLIAD LKA------- -I-GHPVGGI- -AN----AISN IVHTQGWVHC HSSATDASGVV KCVMDELCEYF TST-K-LPGK LRIALACCLNM CGA-VHCSDIA ILGVHRRPPK VDHD-SINKVC E---------- IPN----VVA SCPTAAIRP-- ATVN-----GK PSVEVDEERC MFCANCFSVCP SMTLNDPLND GVSIWVGGKVS NA-RTEPMFSK LAIPYLPNNP PRWPEVVEAVR NIVEVWAKGAH KYERMGEFIA RIGWPRFFKL- -------TGIE -------FGK EHIDDFK-HAG L--TYKRSA-Q L--RH
MATE RITDIG-P--- PHYEKYLPPV IKQNYGKWKYH EILRPGVMVHV AESGDKLFTV RAASPR--LLG IKRIRDFADLA DKYCGGHLRF TSRNNVEFLLT DDSKIDDLIAD LKK------- -L-GHPVGGI- -GN----AISN IVHTQGWVHC HSAATDASGVV KAVMDDLCGYF TGDIE-LPGK LRVALACCLNM CGA-VHCSDIA ILGVHRRPPR IQAG--LNKVC E---------- IPN----VVA SCPTAAIRP-- ATVD-----GV PTIEIDEENC MFCANCFSVCP ALPMADALND GVSIWVGGKVS NA-RKEPTFSK LAIPFLPNNP PRWPEVTEAVR NIVEVWVKNAR KFERMGEFIE RIGWPRFFKM- -------TGIE -------FAK EHIDDYK-YAG L--SYKRSA-Q L--RH

MSASP RKTDIG-P--- PNYEQFLPPV VKKNYGQWRYH EILKPGVMVHV AASGDKLYTV RAASPR--LLS IVTIRMFADLA DRFTGGYLRF TSRNNVEFLVS DPANIDPLIEA LHK------- -E-GFPVGGI- -GP----SISN CVHTQGWVHC HSAASDASGVV KSVMDDLYPHF ANM-D-MPGK LRIAFACCLNM CGA-VHCSDIA ILGIHRKAPK IKHG-DVPKMC E---------- VPS----LVS SCPTGAVRP-- ATVD-----GV QSVEIIEEQC MYCGNCFTVCP AMKIANAEND GISIWVGGKVS NA-RTEPKFSK LAIPFLPNNP PRWPEVVEAVR NIVNAYAANAR KFERMGEWID RIGWPNFFRV- -------TGIP -------FSR YHIDDFK-HAG E--TFRRSV-H M--RQ
MPE RKTDIG-P--- PHYEKFLPPV IKKNYGKWLYH ENPEAGVLVHV AESGDKLFTV RAGTPR--LVS VTTLRAFAELA DKHCGGYLRF TSRNNVEFLLA DPAKIKPLQKD LAA------- -L-GFPVGGT- -GN----AISS IVHTQGWVHC HSAASDASGVV KALMDELYPRF VNM-D-LPAK LRVAFACCLNM CGA-VHCSDIA VLGVHTRAPK IDHK-ELPKVC E---------- VPT----LVS SCPTGAIRP-- ATVE-----GK ASVEVEEQQC MYCGNCYTVCP AMKISNPKTD GISIWVGGKVS NA-RHEPMFSK LAIPFLPNNP PRWPEVVEAVV KLVNVYATNAR KHERMGEWIE RIGWSRFFKL- -------TGIP -------FTK YHIDDFT-HAG E--TFKRSA-Q L--KH

MSADVVKAK RKTDIG-P--- PNYTKFLPPI IKENYGKWKYH EVPQPGVLVHT SHSGAKLYSV RAATPR--LLS IETLRLFASIA DEFTGGFLRF TSRNNVEFLAT DEGKVAPLIAR LKK------- -E-GYPVGGI- -GP----SITN IVHTQGWVHC HSAASDASGVV KALMDELYPRF ENM-D-LPGK TRIAFACCLNM CGA-VHCSDIA VLAVHRKPPK INHA-TLGKTC E---------- IPS----TVA ACPTGAIRP-- ATVD-----GK QSVEVIEEQC MFCGNCFTVCP SMTMADPEND GISIWVGGKVS NA-RHEPMFSK LAIPYLPNNP PRWPEVTAAVK NIVDVYAKNAR KFERIGEWIE RIGWPKFFKL- -------TGIE -------FTK YHLDDFT-HAG E--SFKRSA-Q L--RH
MCAD RKTDIG-P--- PHHDKFLPPI IKNNYGKWKYH ETPQRGVLLHV GEKGDKLWSV RAATAR--IAS IETIRLFADIA DKFSDGYLRW TSRNNVEFLIT DESKVKPCIQK LEA------- -E-GYPVGGT- -GN----GLTN IVHTQGWVHC HSAATDASGVV KALMDDLFPYY HDK-E-LPGK VRIAFACCLNM CGA-VHCSDIA LLGVHRRLPA IKHD-IIAKQC E---------- IPS----TVA ACPTGAIRP-- KTVD-----GH QSVEVIEEQC MYCANCFTVCP AMTLNDPEMD GLSIWVGGKVS NA-RSEPMFSK LAIPYIPNEP PRWPTAVKAVR NIVETYAKGAR KFERVGEWIE RIGWPAFFDQ- -------TGIE -------FTK YHIDDFT-HAG E--TFKRSA-Q L--RH
MCAD RKTDIG-P--- PHHDKFLPPI IKNNYGKWKYH ETPQRGVLLHV GEKGDKLWSV RAATAR--IAS IETIRLFADIA DKFSDGYLRW TSRNNVEFLIT DESKVKPCIQK LEA------- -E-GYPVGGT- -GN----GLTN IVHTQGWVHC HSAATDASGVV KALMDDLFPYY HDK-E-LPGK VRIAFACCLNM CGA-VHCSDIA LLGVHRRLPA IKHD-IIAKQC E---------- IPS----TVA ACPTGAIRP-- KTVD-----GH QSVEVIEEQC MYCANCFTVCP AMTLNDPEMD GLSIWVGGKVS NA-RSEPMFSK LAIPYIPNEP PRWPTAVKAVR NIVETYAKGAR KFERVGEWIE RIGWPAFFDQ- -------TGIE -------FTK YHIDDFT-HAG E--TFKRSA-Q L--RH

MPTDIG-P--- PDYHTMLPPI IARNYGKWKYH EILQPGVLMHV AQGGDKLYSV RVGGAR--LVC TDRIREYCDIA EKFCDGYLRF TSRHNVEFLLD KKDNLEPLLQD LKQ------- -R-GYPVGGT- -GH----SITS IVHTQGWVHC HTPATDASGPV KAVMDELYDHF IAM-K-LPGK LRIALACCLNM CGA-VHFSDIS ILGIHRLPPS LDNE-RVPKIC E---------- VPT----TIA ACPTLAIRP-- DPKT------- KGVQINEERC MYCGNCYTLCP ALPLMDPEGD GISIWVGGKVS NA-RSGPAFSK LAIPFIPNHP PRWPEVVDAVK NIVECYAKGAR KHERMGEWIG RIGWERFFEV- -------TKIP -------FTD KHIDDFT-LSY D--TFRSTA-Q F--KY
M AKTDFG-P--- PHYSTLIPDI IKENYGKWLYH EQIRPGVLKHV SETGAELYTV RVGSPR--LAS IDFIREICEIA DKYSKGHLRF TSRHNIEFLLD DKEMVEPLLEE LAR------- -R-GLPVGGT- -GH----SVSN IVHTQGWVHC HSAATDASGLV KSLMDGLYDYF VEN-K-LPNM VRIAVACCLNM CGA-VHCSDIA IVGIHRKPPR IDHE-KLHKVC E---------- IPS----VIQ SCPTGAIKP-- NPKL------- KSVEVNPDKC MYCGNCYTVCP AMPIADPEND GVAIFVGGKVS NA-RTAPKFSR LAIPYLPNNP PRWTETVEAVK HLLEVYAENAL PGERYGEWIE RIGWERFFKL- -------TGLP -------FTE KHIDDFI-FAP T--TFRTTT-Q F--NW
M ARTDFG-P--- PHYSTLIPDI IKENYGKWLYH EQIRPGVLKHV SETGAELYTV RVGSPR--LAS IDFIREICEIA DKYSKGHLRF TSRHNIEFLLD DKEMVEPLLEE LAR------- -R-GLPVGGT- -GH----SVSN IVHTQGWVHC HSAATDASGLV KSLMDGLYDYF VEN-K-LPNM VRIAVACCLNM CGA-VHCSDIA IVGIHRKPPR IDHE-KLHKVC E---------- IPS----VIQ SCPTGAIKP-- NPKL------- KSVEVNPDKC MYCGNCYTVCP AMPIADPEND GVAIFVGGKVS NA-RTAPKFSR LAIPYLPNNP PRWTETVEAVK HLLEVYAENAL PGERYGEWIE RIGWERFFKL- -------TGLP -------FTE KHIDDFI-FAP T--TFRTTT-Q F--NW
M ARTDFG-P--- PDYRQMIPPV IARNYGKWKYH TIPQPGVLKHV SESGEVLYSV RIASAR--LVS TDFIQEICDIA DKYCDGYLRF TTRHNVEFLVS DETKLQPLLDE LKS------- -R-NFLVGGT- -GN----AISN VVHTQGWVHC HTPATDASGIV KSMMDELHGYF TTM-K-LPAR LRLAVACCVNM CGA-CHCSDIA IVGIHRAVPR INHE-GVAKAC E---------- IPS----VIA ACPTGAIRP-- NPKL------- KSVEVIKEKC MYCGNCYTMCP SMEIQDAEND GISIWVGGKVS NA-RTAPKFSR LAIPYLPNNP PRWPEVTDAVK HLVEVWAAHAK PGERMGEWID RIGWERFFKL- -------TGLP -------FTD KHIDDFN-FAP T--TFRSTT-Q F--RF
M AKLDQG-P--- PNYKEMLPPI IKENYGKWQYH EIPQPGVLKHV AESGAALYSV RVGSPR--LVS IDFIRDICNLA DQYCDGHLRF TTRNNVEFLVS DEAKLKELLET LSA------- -Q-GYAVGGT- -GA----SISN IIHTQGWVHC HTPATDASGVV KAVMDDLYEYF ESM-K-LPAK LKMGLACCLNM CGS-THCSDIG IVGVHRTPPR IDHE-KLRKTT E---------- IPT----LVA SCPTGAIRP-- DPKN------- KSVVVNEDKC MYCGNCYTMSP AMEIYDPRND GIAILIGGKVS NA-RTAPSFSR MVIPFLPNNP PRWPEVTEAIR SIIELWIANAH KGERLGEWIE RIGWEKFFSL- -------SGLP -------FSE MLIDDYI-FAR E--TFRTAA-G F--KY
M AKLDQG-P--- PNYKEMLPQV ILENYGKWQYH EIPQPGVLKHV AESGAALYSV RVGSPR--LVS IDFIRDICNLA DQYCDGHLRF TTRNNVEFLVS DEAKLKSLLET LNA------- -Q-GYAVGGT- -GA----SISN IIHTQGWVHC HTPATDASGVV KAVMDDLYEYF DSM-K-LPAK LKMGLACCLNM CGS-THCSDIG IVGVHRTPPR IDHE-KLRKTT E---------- IPS----LVA SCPTGAIRP-- DPKN------- KSVIVNEDKC MYCGNCYTMSP AMEIYDPRND GIAILIGGKVS NA-RTAPSFSR MVIPFLPNNP PRWPEVTEAIR SIIELWIANAN KGERLGEWIE RIGWEKFFSL- -------SGLP -------FSE MLIDDYI-FAR D--TFRTAA-G F--KF
M AILDQG-P--- LNYKEQLPPI IKENYGKWRYH ENPKPGVLKHV SESGAELYSI RVGSPR--LVS LDFIREICELA DEYCDGYLRF TARHNVEFLVS DAAKVEPLIAA LGA------- -K-GLPVGGT- -GA----SISN IVHTQGWVHC HTPATDASGVV KAVMDDLYEYF VSM-K-LPAQ MKMSLACCLNM CGA-AHCSDIA IVGVHRTPPR IDHD-KIRKGT E---------- IPS----LVA SCPTGAIRP-- NPKE------- KSVVVNDAKC MYCGNCYTMAP GMEIIDPEND GIAILVGGKVA NA-RTNPMFSR MVIPFLPNNP PRWPEVTEAVR NIVETWAAHAH KGEKMGEWIE RIGWERFFTL- -------TGIE -------FTD KLIDDFI-FSR E--TFRTSA-A F--KY
M AILDQG-P--- LNYKEQLPPI IHENYGKWRYH ENPKPGVLKHV SESGAELYSV RVGSPR--LVS LDFIREICNLA DEYCGGYLRF TARHNVEFLVS DAAKVEPLIAA LGE------- -R-GLPVGGT- -GA----SISN IVHTQGWVHC HTPATDASGVV KAVMDDLYEYF VSS-K-LPAQ LKISLACCLNM CGA-AHCSDIA IVGVHRTPPR IDHE-KIRKGT E---------- IPS----LVA SCPTGAIRP-- NPKE------- KSVVVNDAKC MYCGNCYTMSP GMEIIDPDND GVAILVGGKVA NA-RTNPMFSR MVIPFLPNNP PRWPEVTDAVR NIVETYAANAH KGEKMGEWIE RIGWERFFTL- -------TGIE -------FNA KLIDDFI-FSR E--TFRTSA-A F--KY
M PKIDNG-P--- PDYRKNLPPI VEQNYGKWEYH ESPRPGVLKHV GPAGA-LYSV RCASPR--LVC VDFIRDVCALA DKYCGGYLRF TSRNNIEFLVS DEQNVEPLIAE CEA------- -Q-GLPVGGT- -GA----SISN VVHTQGWVHC HTPATDASGIT KAVMDDLFEYF QRD-D-LPNK LRIAMACCLNM CGA-AHVSDIA LVGIHRTVPR MDHE-AIRKGT E---------- IPS----LVA CCPTAAIRP-- DPKN------- KSVTIVEERC MYCGNCYTMSP GMHIMDAKND GVAILIGGKVS NA-RTAPSFSR MVIPFLPNNP PRWPEVTEAVR HIVDLWIANAR RGERLGEWVE RIGWERFFSL- -------SGIP -------FTD KHIDDYI-FSR E--TFRTSA-A F--K
M AKIDIG-P--- PDYKENLPPV IRENYGQWKYH EKVKPGLLKHV ANSGDELYTI RVGSPR--LVS VDFIRDICALA DEYCDGYLRF TSRNNIEFLTG DASKVEPLIEA CKA------- -K-GLPVGGT- -GN----SLSN IVHTQGWIHC HTPATDASGIV KAVMDDLYEYF GRD-D-LPAK LRVAMACCLNM CGA-VHCSDIA ILGVHRTVPT IKHE-ILQKGA E---------- IPS----LVA SCPTGAIRP-- DPKN------- KSVALKDEKC MYCGNCFTMSP AMDIMDPKND GVAIMIGGKVS NA-RTAPSFSR LVIPYLPNNP PRWPEVTEAVR NIVEVWLKNAR SGERVGEWVE RIGWERFFTL- -------ADIP -------FSD KCIDDYI-FSR E--TFRTSA-A F--KY
M SKIDGG-P--- PDYKKLLPPI ITENYGQWKYH EIPRAGVLKHV SEKGDTLYSV RVGSPR--LVS IDYIRDICALA DSYCDGYLRF TSRNNVEFLVS DEGKVEPLIKE LEA------- -K-GYPIGGV- -GN----ALSN IVHTQGWVHC HTPATDASGIV KAVMDDLYEYF GRT-D-LPAK LKVAMACCLNM CGA-VHCSDVA ILGVHRTPPR VDHE-KIRKGT E---------- IPT----LVA ACPTGAIRP-- DPKN------- KSVVVNEERC MYCGNCYTMSP AMEILDAKND GIAILVGGKVS NA-RTAPSFSR LVIPFLPNNP PRWPEVTAAVR HIVETWLNNAR KGERVGEWIE RIGWERFFSL- -------TEIP -------FTD KHIDDFI-FSR E--TFRTTA-A F--KY
M AKTDIG-P--- PYYGDMLPPI IKENYGKWKYH EILKPGVLVHV SESGAELYTV RVGSPR--LIS IYFIRDICEIA DKYCDGYLRF TSRNNIEFLLS NKDNIEPLIAE VKA------- -K-GLPVGGT- -GN----SITN MVHTQGWVHC HTPATDASGIV KAVMDELFEYF ETM-K-LPAK MRISLACCLNM CGA-VHCSDIA ILGIHRKAPV INHE-NLKNFC E---------- IPT----VIA SCPTAAIRP-- NPKL------- KSVEIKEERC MYCGNCYTMCP SIQIIDPEND AISIWVGGKVS NA-RSTPMFSR LAIPYLPNNP PRWPEVVDAVK KLVELWAANAK QGERMGEWIE RIGWEKFFQL- -------AELP -------FTD KHIDDFT-YAV T--TFRSTT-Q F--KW

MSEVLK PKTDIG-P--- PHYEDQLPQI IKDNYGKWKYH EYVKPGVLKHV SETGDALYTV RIGSPR--LLA ITTIREFADLA DKYCDGHLRF TSRHNVEFLLS DESKVEPLIEE VEG------- -M-GWPVGGT- -GN----CLNN IIHTQGWIHC HSAATDASGTV KAVMDRLYDYF KYD-K-LPAK LKISMACCLNM CGA-VHCSDIA FVGIHRTIPK INDE-GVSKGC E---------- IPN----VIA SCPTGAIKP-- NPKA------- KSVSINEEKC MYCGNCYTVCP SLTIMDPKND GIAIFVGGKVA NA-RSGPQFSR LAIPWVPNTP PRWNELVDAIV NLTEIWVKNAK PGERYGEWIE RIGWEKFFEI- -------ANLP -------FTD KHIDDFI-FSI P--TFRTST-N F--KF
M ARTDIG-P--- PHYEQFLPPV IKENYGKWKYH EILKPGVLKHV GETGE-IYSV RVGSAR--LLT IDRIEEYCQLA DKYCDGYLRF TSRNNVEFLVS DPAKVEPLLAE LKE------- -K-GFPVGGT- -GN----ALNN IIHTQGWVHC HSAATDASGIV KAVMDELYEYF VDM-K-LPAK LKISLACCLNM CGA-VHCSDIA ILGIHRTPPK IQHE-WVAKQC E---------- IPT----VVA SCPTGAIRP-- NPKE------- KSVVVNEEKC MYCGNCYTMCP AMPIADPDND GVAILVGGKVS NA-RTVPMFSR LAIPYLPNNP PRWPEVTQAIR KLVEVWVQNAR PGERYGEWIE RIGWEAFFKI- -------ADLP -------FTD KHIDDFI-FSV P--TFRTSA-Q F--KF

MADKPK RITDLG-S--- PDYNKFLPPV IAKNYGKWKYH EYINKGVMKHV SETGDELYTV RIATPR--LVS TDYIREMCDFS EKYSGGYLRW TTRHNVEFF-P AKEQVDGLVAD LKK------- -A-GHLVGGI- -GY----GISN VVHTQGWIHC HTPATDASGVV KAVMDELHEYF TTK-T-LPAR VRIALACCLNM CGA-VHCSDIA ILGIHRLPPK VNEA-TLANQC E---------- IPT----TIA SCPTGAISP-- NPAT------- KSVKIKSERC MYCGNCYTMCP SLPIADGTGD GISIYVGGKVS NA-RGPARMSK LVIPFLPNNP PRWPETVKAVK HLVEVYAQNAK KHERMGEWIE RIGWERFFKL- -------TGIP -------FTY QHIDDFT-FAR D--TFRMTP-T F--KW
MADKPK RITDIG-A--- PHYSKFLPPV IAKNYGKWKYH DMINKGVMKHV SETGDELYTV RIATPR--LVS TDYIREMCDVA EKFSGGHLRW TTRHNIEFF-P AKDQVDPLQAE LKK------- -R-GHMVGGI- -GY----GISN VVHTQGWIHC HTPATDASGVV KAVMDELHEYF TTK-S-LPAR VRIXXXCCLNM CGA-VHCSDIA ILGVHRKPPR VLDA-TLANQC E---------- IPT----TIA SCPTGAISP-- NPAM------- KSVKIKEERC MYCGNCYTMCP SLPLADATGG GISIWVGGKVS NA-RGVPRMSK LAIPFLPNNP PRWPEVVKAVK HLVEVYAKDAR KHERMGEWIE RVGWERFFKL- -------TGLP -------FTY QHIDDFT-FAR E--TFRMTP-T F--KW
MADKPK RITDIG-A--- PHYSKFLPPV IAKNYGKWKYH DMINKGVMKHV SETGDELYTV RIATPR--LVS TDYIREMCDVA EKFSGGHLRW TTRHNIEFF-P AKDQVDPLQAE LKK------- -R-GHMVGGI- -GY----GISN VVHTQGWIHC HTPATDASGVV KAVMDELHEYF TTK-S-LPAR VRIALACCLNM CGA-VHCSDIA ILGVHRKPPR VLDA-TLANQC E---------- IPT----TIA SCPTGAISP-- NPAM------- KSVKIKEERC MYCGNCYTMCP SLPLADATGG GISIWVGGKVS NA-RGVPRMSK LAIPFLPNNP PRWPEVVKAVK HLVEVYAKDAR KHERMGEWIE RVGWERFFKL- -------TGLP -------FTY QHIDDFT-FAR E--TFRMTP-T F--KW

MVGGI- -GY----GISN VVHTQGWIHC HTPATDASGVV KAVMDELHEYF TTK-S-LPAR VRIALACCLNM CGA-VHCSDIA ILGVHRKPPR VLDA-TLANQC E---------- IPT----TIA SCPTGAISP-- NPAM------- KSVKIKEERC MYCGNCYTMCP SLPLADATGG GISIWVGGKVS NA-RGVPRMSK LAIPFLPNNP PRWPEVVKAVK HLVEVYAKDAR KHERMGEWIE RVGWERFFKL- -------TGLP -------FTY QHIDDFT-FAR E--TFRMTP-T F--KW
EIPEK FFIPDVVDVKQ RKTDIG-P--- PHYSNFLPPV IKKNYGNWKTH EILSPGLMVHI ANSGDKIWTV RVASPR--LLS TDTLREIADIA DKYCDGYFRF TTRNNIEFLVS DESKVQPLIDE LNA------- -K-KFMIGGI- -GS----RVSN IVHTQGWIHC HSAAVDASALV KAIMDEFADYF TTK-E-TPNK VRFAVACCTNM CGA-VHCSDIA YVGIHRKLPR IDHD-NFKNVC E---------- LPT----TMA ACPTAAITP-- DPAK------- KSIKINPEKC MYCGNCFSVCP ALPIADPEND GVAIVVGGKVG NL-RKPPMFSK LAVAYLPNNP PRWPEVVKATR KIFDAYIAGAK KHERVGEWIE RIGWEKFFAV- -------TGLP -------FTF QHIDDWT-YAF K--TFRTTT-Q F--KW

MP YVIPDVVDVKQ RKTDIG-P--- PHYKNFLPPV IQKNYGDWKTH EILSPGLMVHI ANSGDKIWTV RVASPR--LLS TDTLRDIADIA EKYCGGYFRF TTRNNVEFLVS DESKVNPLLDE LKA------- -K-KYMIGGI- -GS----RVSN IVHTQGWIHC HSAAVDASALV KALMDEFADYF TTK-E-TPNK VRFAVACCTNM CGA-VHCSDIA FVGIHRKLPR IDHD-NFKNLC E---------- LPT----TMA ACPTAAITP-- DPAK------- KSIKINAEKC MYCGNCFSVCP ALPIADPEND GVAIVVGGKVG NL-RKPPMFSK LAVAYLPNTP PRWPEVIKATR KIFDAYVAGAK KHERVGEWIE RIGWEKFFAV- -------TGLP -------FTF QHIDDWT-YAF K--TFRTTT-Q F--KW
MAAPQ RRTDIG-P--- PHFKEFLPPV IQKNYGDWKYH EVLSGGVMVHT ANSGDKIWSV RVASPR--LLS TDTIRDMADMA EKYCGGYIRF TTRNNVEFLVS DEKNLEPLQKE LGS------- -K-KYMMGGI- -GP----RISN VVHTQGWVHC HSAATDASGLV KAMMDEFADYF TTK-E-TPNK VRLAVACCVNM CGA-VHCSDIA VVAIHRKVPT IDHD-KVKNMC E---------- VPS----TIA ACPTGAISP-- EPSK------- KSVKINADKC MYCGNCFTVCP PIEIHDPEYD GVAIVVGGKIG SL-RSNPKFSK LAIPFIKNNP PRWPEVTAAVK NILDTYIAGAE KHERVGEWIE RIGWEKFFKI- -------TGLP -------FTF QHIDDFV-IAR E--TFRTAA-T F--KW
MAAPQ RRTDIG-P--- PHFKEFLPPV IQKNYGDWKYH EVLSGGVMVHT ANSGDKIWSV RVASPR--LLS TDTIRDMADMA EKYCGGYIRF TTRNNVEFLVS DEKNLEPLQKE LGS------- -K-KYMMGGI- -GP----RISN VVHTQGWVHC HSAATDASGLV KAMMDEFADYF TTK-E-TPNK VRLAVACCVNM CGA-VHCSDIA VVAIHRKVPT IDHD-KVKNMC E---------- VPS----TIA ACPTGAISP-- EPSK------- KSVKINADKC MYCGNCFTVCP PIEIHDPEYD GVAIVVGGKIG SL-RSNPKFSK LAIPFIKNNP PRWPEVTAAVK NILDTYIAGAE KHERVGEWIE RIGWEKFFKI- -------TGLP -------FTF QHIDDFV-IAR E--TFRTAA-T F--KW
MALPQ RKTDIG-P--- PHYKQFLPPV IQKNYGDWKYH EVLTPGSMVHV AESGDKLWTV RMASPR--ILS TDTIREICALA EKYCDGYLRF TSRNNVEFLVS DEKKVAPLMKE LKD------- -Q-KRTVGGI- -GP----MISN VVHTQGWVHC HSACTDASGLV KSMMDELHDYF TTK-E-LPNK VRLAVACCVNM CGA-VHCSDIA IVAVHTKMPE INHD-NFKNMC E---------- MPT----VIG ACPTRAISP-- DPAK------- KSVKINPDKC MYCGNCFTVCP PISIKNPERD GVAIVVGGKVS SL-RSNPKFSK LVIPYISNEP PRWPKVVAAVK HIVDVYAKNAK KHERVGEWIE RIGWERFFSL- -------TGID -------FTF QSIDDFT-FMR D--TMRTAS-T F--KW
MALPQ RKTDIG-P--- PHYKQFLPPV IQKNYGDWKYH EVLTPGSMVHV AESGDKLWTV RMASPR--ILS TDTIREICALA EKYCDGYLRF TSRNNVEFLVS DEKKVAPLMKE LKD------- -Q-KRTVGGI- -GP----MISN VVHTQGWVHC HSACTDASGLV KSMMDELHDYF TTK-E-LPNK VRLAVACCVNM CGA-VHCSDIA IVAVHTKMPE INHD-NFKNMC E---------- MPT----VIG ACPTRAISP-- DPAK------- KSVKINPDKC MYCGNCFTVCP PISIKNPERD GVAIVVGGKVS SL-RSNPKFSK LVIPYISNEP PRWPKVVAAVK HIVDVYAKNAK KHERVGEWIE RIGWERFFSL- -------TGID -------FTF QSIDDFT-FMR D--TMRTAS-T F--KW
MALPQ RKTDIG-P--- PHYKQFLPPV IQKNYGDWKYH EVLTPGSMVHV AESGDKLWTV RMASPR--ILS TDTIREICALA EKYCDGYLRF TSRNNVEFLVS DEKKVAPLMKE LKD------- -Q-KRTVGGI- -GP----MISN VVHTQGWVHC HSACTDASGLV KSMMDELHDYF TTK-E-LPNK VRLAVACCVNM CGA-VHCSDIA IVAVHTKMPE INHD-NFKNMC E---------- MPT----VIG ACPTRAISP-- DPAK------- KSVKINPDKC MYCGNCFTVCP PISIKNPERD GVAIVVGGKVS SL-RSNPKFSK LVIPYISNEP PRWPKVVAAVK HIVDVYAKNAK KHERVGEWIE RIGWERFFSL- -------TGID -------FTF QSIDDFT-FMR D--TMRTAS-T F--KW
MALPQ RKTDIG-P--- PDYKQFLPPV IQKNYGNWKYH EVLTPGTMVHV GETGDKLWTV RVASPR--LLS TDTIREHCDIA EKYCDGYLRY TTRNNLEFLVS DEKKLEPLKKE LKD------- -R-GFKMGGI- -GP----HITN VVHTQGWVHC HSACTDASGLV KSMMDELYDYF ESK-K-LPNK VRLAVACCVNM CGA-VHCSDIA VVAVHTKVPT ITHE-NFKNMC E---------- LPT----VIG SCPTRAISP-- DPAK------- KSVKINAEKC MYCGNCFTVCP PISIKDPERD GVAIVVGGKVN SL-RSNPKFSK LVIPYISNEP PRWPKVVAAIK HIIEIYAKNAK KHERIGEWIE RIGWERFFSL- -------TGIE -------FTF QAIDDFT-FMR D--TMRTSS-T F--KW

DASRLA KSIMDELYEYF ESK-R-LPNK LRLAVACCVNM CGA-VHCSDIA IVAVHTKIPT IAHA-NFKNMC E---------- LPT----VIG SCPTRAISP-- DTAQ------- KSVKINPEKC MFCGNCFTVCP PMSIKDPERD GIAIVVGGKVS TL-RTNPKFSK LVIPYISNEP PRWPKVVAAVK HIVEVYAANAR KHERVGEWIE RVGWERFFSL- -------TGIE -------FTF HSIDDFT-FMR D--TLRTSP-A F--KW
MALPQ RKTDIG-P--- PHYKQFLPPV IQKNYGKWKYH EVLTPGTMVHV GESGDKIWTV RVASPR--LLS TATIREQCDIA EKYCDGYLRY TTRNNVEFIVS DEKKLEPLKKE LKD------- -K-GFKMGGI- -GY----GISN IVHTQGWVHC HSAATDASGLV KSMMDELYEYF ESK-R-LPNK LRLAVACCVNM CGA-VHCSDIA IVAVHTKIPT IAHA-NFKNMC E---------- LPT----VIG SCPTRAISP-- DTAQ------- KSVKINPEKC MFCGNCFTVCP PMSIKDPERD GIAIVVGGKVS TL-RTNPKFSK LVIPYISNEP PRWPKVVAAVK HIVEVYAANAR KHERVGEWIE RVGWERFFSL- -------TGIE -------FTF HSIDDFT-FMR D--TLRTSP-A F--KW
MALPQ RKTDIG-P--- PHYKQFLPPV IQKNYGKWKYH EVLTPGTMVHV GESGDKIWTV RVASPR--LLS TATIREQCDIA EKYCDGYLRY TTRNNVEFIVS DEKKLEPLKKE LKD------- -K-GFKMGGI- -GY----GISN IVHTQGWVHC HSAATDASGLV KSMMDELYEYF ESK-R-LPNK LRLAVACCVNM CGA-VHCSDIA IVAVHTKIPT IAHA-NFKNMC E---------- LPT----VIG SCPTRAISP-- DTAQ------- KSVKINPEKC MFCGNCFTVCP PMSIKDPERD GIAIVVGGKVS TL-RTNPKFSK LVIPYISNEP PRWPKVVAAVK HIVEVYAANAR KHERVGEWIE RVGWERFFSL- -------TGIE -------FTF HSIDDFT-FMR D--TLRTSP-A F--KW
MALPQ RKTDIG-P--- PHYKQFLPPV IQKNYGKWKYH EVLTPGTMVHV GESGDKIWTV RVASPR--LLS TATIREQCDIA EKYCDGYLRY TTRNNVEFIVS DEKKLEPLKKE LKD------- -K-GFKMGGI- -GY----GISN IVHTQGWVHC HSAATDASGLV KSMMDELYEYF ESK-R-LPNK LRLAVACCVNM CGA-VHCSDIA IVAVHTKIPT IAHA-NFKNMC E---------- LPT----VIG SCPTRAISP-- DTAQ------- KSVKINPEKC MFCGNCFTVCP PMSIKDPERD GIAIVVGGKVS TL-RTNPKFSK LVIPYISNEP PRWPKVVAAVK HIVEVYAANAR KHERVGEWIE RVGWERFFSL- -------TGIE -------FTF HSIDDFT-FMR D--TLRTSP-A F--KW
MALPQ RKTDIG-P--- PHYKQFLPPV IQKNYGKWKYH EVLTPGTMVHV GESGDKIWTV RVASPR--LLS TATIREQCDIA EKYCDGYLRY TTRNNVEFIVS DEKKLEPLKKE LKD------- -K-GFKMGGI- -GY----GISN IVHTQGWVHC HSAATDASGLV KSMMDELYEYF ESK-R-LPNK LRLAVACCVNM CGA-VHCSDIA IVAVHTKIPT IAHA-NFKNMC E---------- LPT----VIG SCPTRAISP-- DTAQ------- KSVKINPEKC MFCGNCFTVCP PMSIKDPERD GIAIVVGGKVS TL-RTNPKFSK LVIPYISNEP PRWPKVVAAVK HIVEVYAANAR KHERVGEWIE RVGWERFFSL- -------TGIE -------FTF HSIDDFT-FMR D--TLRTSP-A F--KW
MALPQ RKTDIG-P--- PHYKQFLPPV IQKNYGKWKYH EVLTPGTMVHV GESGDKIWTV RVASPR--LLS TATIREQCDIA EKYCDGYLRY TTRNNVEFIVS DEKKLEPLKKE LKD------- -K-GFKMGGI- -GY----GISN IVHTQGWVHC HSAATDASGLV KSMMDELY

MAE RVTDIG-P--- PKYDKFLPPV IKDNYGKWKYH EILEPGVLMHV AESGAKIFSV RGGSGR--LVT TDFIKDVCDLA DKFCDGYLRF TSRNNVEFLLT DNSKIAGVKAG MKK------- -L-GIPIGAT- -GH----SVSN IVHTQGWVHC HTPAIDASGIV KAVMDDLFEYF GSH-K-LPAQ VRIALACCLNM CGA-VHCSDIA ILGIHRTAPK VNHE-RLRHLC E---------- IPT----TIA SCPTGAIRP-- HPDK-----NI KSVVINEPRC MYCGNCYTMCP ALPVFDAEKG GVALLVGGKVS NS-KTPPMFSK LAVPYLPNNP PLWPETVKAIR KILTKYAEGAN KWERVGEWVE RIGWEKFFEV- -------CDIP -------FTF QHIDDYR-WAY D--TYRTSM-H F--KF
MSEEAE RITDIG-P--- PHYSKFLPPV VKDNYGKWKYH EILEPGILRHV AESGDEIFSI RVASPR--ILT TLQARDLAEIS DKYCEGFMRF TSRHNFEFLVS DKSKLEPLKAE LAQ------- --RGIPKGGT- -GH----SITN IVHTQGWIHC HTPAIDASGVV KAVMDDLFEYF GSH-Q-LPAQ LRISLACCLNM CGA-VHCSDIA ILGVHRTPPH IAHD-KLRHLC E---------- IPT----TIA SCPTGAIRP-- HPDK-----SI KSVVVNEERC MYCGNCYTMCP AMPLFDAEKG GVALLVGGKVS NA-VNPPMFSR LAVPYIPNNP PRWPETVQAIR KIVIKYAEGAN KWERVGEWIQ RIGWEKFFEV- -------CDIP -------FTF QHIDDYR-WAY D--TYRTSM-H F--KF

KGKLG AYYNPEKPMEN RITDIG-P--- NHYEQLMPPV LRKNYGKWLSH RILEPGLLMHV SETGDKVYTV RAAAPR--LIS VEYIREVCDIA DKFCNGYVRW TTRNNIEFISD NEQKARDLKKE LNS-RKYHGG SY-KFPTGGT- -GF----GITN IVHTQGWVHC HTPATDASGLV KATADVLFDHF QSM-K-LPAK LRVSMACCLNM CGA-VHCSDIA LLGYHRKPPT IDHE-VLGKVC E---------- IPL----VVA ACPLYAIKP-Y TSPE-----GK KSVQVNNEKC MYCGNCYTMCM ALXXXXXXXX XXXXXXXXKIS NR-LSGPKFSK VVIPWLPNTM PRWPEVTDVVK KIVDVYASDAN KYERLGDWAA RIGWERFFEK- -------TGIP -------FTE KSLDDYR-LAY D--TWRTTT-Q F--KF
SKGKL GYFNPKKPMEN RITDCG-P--- QRYEQFLPPV IRKNYGKWVSH RILEPGLLMHV SETGDKVYTV RCGGAR--TMS VEHIREICDIA DKHCGGYVRW TTRNNVEFITD SEEKAKALKKD LDA-RKFPAG SH-KFPVGGT- -GF----GITG IVHTQGWIHC HCPATDASGVV KSTADVLFEHF TDM-K-LPAK LRIALACCLNM CGA-VHCSDIA ILGYHRKPPI VDDK-MIGGAC E---------- IPL----VIA ACPLYAIKP-V TTPE-----GK KSVSVNYDKC MFCGNCYTMCA AMPLADSEGD CINILVGGKIS NR-ITKPKFSK IVVAALPNNP PRWPEVTDTVK KIVDVYASDAK KYERIGDWAE RIGWEKFFEK- -------TGLP -------FTW HVIDDYR-LAY D--TLRTST-Q F--KF
SKGKL GYFNPKKPMEN RITDCG-P--- QRYEQFLPPV IRKNYGKWVSH RILEPGLLMHV SETGDKVYTV RCGGAR--TMS VEHIREICDIA DKHCGGYVRW TTRNNVEFITD SEEKAKALKKD LDA-RKFPAG SH-KFPVGGT- -GF----GITG IVHTQGWIHC HCPATDASGVV KSTADVLFEHF TDM-K-LPAK LRIALACCLNM CGA-VHCSDIA ILGYHRKPPI VDDK-MIGGAC E---------- IPL----VIA ACPLYAIKP-V TTPE-----GK KSVSVNYDKC MFCGNCYTMCA AMPLADSEGD CINILVGGKIS NR-ITKPKFSK IVVAALPNNP PRWPEVTDTVK KIVDVYASDAK KYERIGDWAE RIGWEKFFEK- -------TGLP -------FTW HVIDDYR-LAY D--TLRTST-Q F--KF

MAEMVAN RITDIG-P--- PKYDEMWPEI IKNNYGKWLHH EILEPGVLVHV AESGDKLYTV RCGATR--LMT THMVEDYCKIA DEFCGGYFRF TTRNNVEFMVT STEKLEGLKKA LAA------- AG-NMPIGGT- -GH----SVTN IVHTQGWVHC HTPAIDASGPV KSVMDALFDYF TSM-K-LPAQ VRIALACCLNM CGA-VHCSDIA ILGVHRKPPV IEHS-HLDKMC E---------- IPT----TIA SCPTAAIKP-- SKVD-----DF KSVAVNADRC MYCGNCYTMCP AMPLADADGD GIAIMVGGKVS NS-KCMPKFSK LAIPYIPNEP PRWESTVKAIT TILEAYVSGAK RYERIGEWIE RIGWERFFDV- -------TGFE -------FTK RHIDDYR-FAA T--TWRTST-Q F--KW
STTRF GVFNPEKPHEN RITDIG-P--- RHFWEFFPPV IQRNYGKWLYH EILEPGVLVHV SETGEKVYTV RVGGMR--TMS VAFVREICDIA DKYCDGYVRF TTRNNIEFMVD SEEKLEALKKE LAS-RKFYSG SY-KFPIGGT- -GC----SVSN IVHTQGYVHC HTPATDASSMV KALMDELFDYF QSM-T-LPAK VRIAVACCLNM CGA-VHCSDIA MVGIHRKPPA IDTE-YVAKLC E---------- IPT----VIA SCPLGAISP-A TTPD-----GK KTVKIREDRC MFCGNCYTMCP ALPIADKEGD GVAIVAGGKVS NR-ISPPKFSK VVVAYLPNNF PRFPEVCQTVK KILETYAKHAR KYERLGDWAE RIGWEKFFEL- -------CELP -------FTY HLLDDYR-LAL D--TYRTST-Q F--RF
STGRF GKFDPQNPTKD RITDIG-P--- RHYWENFPPI IQKNYGKWLYH EVLEPGVLVHV SETGDKVYTV RCGSPR--LMT AQHIREICDIA DKYCDGYVRF TTRNNVEFIVD SQEKVEALKKD LWS-RKFVSG SY-KFPIGGT- -GA----SITN IVHTQGYVHC HTPATDASSLV KAVMDELFDYF TGM-T-LPAK VRVAVACCLNM CGA-VHCSDIA LLGIHRKPPI VDHE-VIDQVC E---------- LPL----VIS SCPLGAISP-D KTPE-----GR RSLKIKVERC MFCGNCYTMCP ALPIADKEGD GVAILVGGKIS NA-VSEPKFSK VVVAYLPNNF PRFPEVVQTVK KIVEVYAADAR KHERLGDWVE RIGWEKFFEK- -------TGIP -------FTE HLIDDYR-LAY D--TFRTST-Q F--KF
SQGRL GKYNPEKPTEN RITDIG-P--- RHFWDFFPPV IQKNYGKWAYH DILEPGIMVHV SETGDKVFTV RCGGSR--LMT AENIREICDIA DKYCDGYVRF TTRNNIEFMVT SYEKVQELKKD LLS-RKYISG SY-KFPIGGT- -GA----GVTN IVHTQGYIHC HTPATDASSMV KAVMDELMDYF TGM-T-LPAH VRISMACCLNM CGA-VHCSDIA LLGIHRKPPI VDDN--IDSIC E---------- IPL----AIA ACPVGAISP-- AKTE----DGR KSVKIKEDRC MFCGNCYTMCP ALPLADKEGD GVTILAGGKIS NR-ISEPKFSK VIVPWLPNNF PRFPEVVATVK KIIEVYAANAR KYERIGDWAE RIGWEKFFEL- -------CDLP -------FTE HLIDDYR-LAY D--TYRTST-Q F--KF
STNRL GLYNPEKPMEN RLTDMG-P--- RHFWQYFPPI IQKNYGKWLYH EILEPGVLVHV SETGDKVFTV RCGGAR--FMT VEHVREICDIA DKYCGGHVRF TTRNNIEFMVE SLEKLDALKKD LTG-RKHVTG SL-KFPIGGT- -GA----GLTN IVHTQGYIHC HTPATDASSMV KAVMDDLFEYF QGM-T-LPAQ VRVSMACCLNM CGA-VHCSDIA LLGYHRKPPI VDAE-VLDSVC E---------- IPL----VIA ACPTAAISP-- TKTE----TGK KAVKINDERC MFCGNCYTMCM ALPLSDSQGD CVTILAGGKIS NR-INAPRFSK VVIPALPNNF PRFPEVCQSVR KIIEVYDSHAN KYERIGDWAA RVGWERFFEL- -------CDFP -------FSE HLIDDYR-LQY D--TYRTST-L F--KY
STERL GLYNPEKPMEN RITDLG-P--- RHFWQYFPPI IRNNYGKWTHH EILEPGILVHF SETGDKVFTV RCGGCR--FMT VEHVREICDIA DKYCEGHMRF TTRNNIEFLVD SSDKLEALKKD LMS-RKHVSG SY-KFPIGGT- -GA----GLTN IVHTQGYIHC HTPATDASSMV KAVMDDLFDYF QGM-T-LPAQ VRVSMACCLNM CGA-VHCSDIA LLGYHRKPPI VDAE-VLESVC E---------- IPL----VIA ACPTGAISP-- AKTE----SGK KAVKIKEERC MFCGNCYTMCM ALPLSDKEGD GVTILAGGKIS NR-ISPPKFSK VVVPFLPNNF PRYPEVCETVK QIIEAYASDAK KYERVGDWAE RIGWEKFFEK- -------TNIP -------FTE HLIDDYR-LQY D--TYRTST-Q F--KY

MEN RITDIG-P--- PYYAQFFPPV IKKNYGKWKSH EIIEPGVLKYI SETGDVVYVV RVGTPR--LVT TDYIREVCEIA DKYCDGYVRW TTRNNIEFHVT DEEKLRALKED LKS-RKHPGG SY-KFPIGGT- -GA----GVTN IVHTQGWVHC HTPAIDASGIV KAVMDDLIDYF QSM-T-LPAQ VRIALACCLNM CGA-VHCSDIA ILGIHRKPPL IEDD-RLEYVC E---------- IPL----VLA SCPTGAIKP-- ATVE-IDGKKK KTVRVQESRC MFCGNCYTMCP AMPIADGEGD GVAILVGGKIS NR-VSAPKFSK LVIPYIPNEP PRWETTVKWVR KILETYAKHAR KYERVGEWAE RIGWERFFEL- -------CEIP -------FSP KTMDDYR-LAY D--TYRTSM-H F--RF
MEN RITDIG-P--- PYFWQFMPPV IQKNYGKWVSH EIIQPGVLKYK SETGDVVYVV RCGTPR--LET TDYIREICEIA DKYCGGYVRW TTRNNVEFHVT DEETLKALIED LKN-RKHPNG SY-KFPIGGT- -GA----GISN IVHTQGWIHC HTPAIDASGIV KAIMDELFEYF GSH-K-LPAK TKLALACCLNM CGA-VHCSDLA LVGIHRKPPL VEDE-RLEHVC E---------- IPL----VIA SCPLGAIKP-- ATAE-VDGKKK KTVRINVDRC MFCGNCYTMCP ALPIADGEGD GIAIVVGGKVS NR-ITPPEFSR VVIPYIPNEP PRWPTTVKWIK KIIEIYSQHAN KYERIGTWIN RIGWERFFEL- -------TGIP -------FTE KCIDDYR-LAY T--TYRTSM-H F--KF

MAFVS SGYNPEKPMEG RISDIG-P--- RKYDSFFPEV IKKNFGKWLYH EILEPGVLVHV AESGDKVYTV RCGGTR--TMS VTNIREICEIA DKYCDGHVRW TTRNNIEFMVT DEATLKALKED LAG-RKFAAG SY-KFPIGGT- -GA----GVSN IVHTQGWVHC HTPATDASGPV KAVMDTMFEEF KNM-R-LPAP VRISLACCINM CGA-VHCSDIG IVGIHRKPPM IDDQ-WVDQLC E---------- IPL----AVA ACPTAAVRP-- VKSE-HDGKKV NSVAIKQDRC MYCGNCYTMCP ALPISDGEGD GIALMVGGKVS NR-ISMPKFSK VVVAYIPNEP PRWNTLTSTIK HIVEVYSENAN KYERLGDWAE RIGWESFFEL- -------TGLE -------FTH HLIDDFRDPAY Y--TWRQST-Q F--KF
MPYDPSNPLQD RITDIG-P--- RYFREFFPPV IEKNFGKWEYH EILEPGVLVHV AEGGDEVYTV RVGGCR--LMS VEHLREICEIA DKYCDGYLRF TTRNNIEFLVS DKSKVKPLIDD LKG-RKFAAG SY-KFPIGGT- -GS----GITN IVHTQGWAHC HTPAIDASGVV KAVMDGLFEEF GSM-N-MPAP VRVSLACCLNM CGA-VHCSDIA ILGIHRKPPM IDGE-WIDKLC E---------- LPL----AIA ACPTAAIKP-- AKSA----GGL KSLEVNGERC MFCGNCYTMCA AMPLADEVGS GIAILVGGKLS NR-ISKPKFSK VVIPFIPNEP PRWGSTVAAVK NIVDVYAKDAR KYERLGDWAE RIGWERFFEK- -------TQIP -------FTH HLIDDYR-FAY T--TWRQST-Q F--KF

MAFIS SGYNPAKPMEG RITDIG-P--- RHFTDFLPPV LAKNKGAWDYH EILEPGVLLHV GLSGDKVYTV RCGGAR--LMS VTHIREICDIA DKYCGGHLRF TTRNNIEFMVG TVEDAKALKAD LNA-RKFAGG SY-KFPVGGT- -GA----GVTN IVHTQGWVHC HTPATDASGTV KATMDVVFEEF QNM-R-LPAP VRISMACCLNM CGA-VHCSDIA ILGIHRKPPI IDHE-SVDNIC E---------- VPL----AVA ACPTGAIRP-- TKIE-FQGKQV NTVAVKNERC MFCGNCYTMCP AMPLADKTGD GIAIMVGGKIS NR-ITTPKFSK VVVPFIPNEP PRWPKMTKVIK KILDTYAGDAR KYERLGDWAN RIGWERFFEK- -------CDLE -------FSA HLIDDFRDPAY Y--TWRQTT-Q F--KF
MAFIS SGYNPEKPMQD RITDIG-P--- QHFTKFLPPI IAKNKGAWDYH EIIEPGMLMHV GLSGDKVFTV RCGGAR--LMS ITNIREICDIA DKYCGGHLRF TTRNNIEFMVS TLEEAKALKAD LNG-RKHTAG SH-KFPVGGT- -GA----GVTN IVHTQGWVHC HTPATDASGTV KATMDVVFEEF TNM-R-LPAP VRISMACCLNM CGA-VHCSDIA ILGIHRKPPI IDNE-NLDNVC E---------- VPL----AVA ACPTGAIRP-- TKIE-LGGKQV NTVAVKQERC MFCGNCYTMCP AMPLSDKDGD GIALMVGGKIS NR-ITKPAFSK VVVPFIPNEP PRWPTLTKTIK KILDTYAKDAH KYERLGDWAN RIGWERFFEK- -------CELE -------FSH HLIDDFRDPAY Y--TWRQTT-Q F--KF
MAFIS SGYNPEKPMQD RITDIG-P--- QHFTKFLPPI IAKNKGAWDYH EIIEPGMLMHV GLSGDKVFTV RCGGAR--LMS ITNIREICDIA DKYCGGHLRF TTRNNIEFMVS TLEEAKALKAD LNG-RKHTAG SH-KFPVGGT- -GA----GVTN IVHTQGWVHC HTPATDASGTV KATMDVVFEEF TNM-R-LPAP VRISMACCLNM CGA-VHCSDIA ILGIHRKPPI IDNE-NLDNVC E---------- VPL----AVA ACPTGAIRP-- TKIE-LGGKQV NTVAVKQERC MFCGNCYTMCP AMPLSDKDGD GIALMVGGKIS NR-ITKPAFSK VVVPFIPNEP PRWPTLTKTIK KILDTYAKDAH KYERLGDWAN RIGWERFFEK- -------CELE -------FSH HLIDDFRDPAY Y--TWRQTT-Q F--KF

MGYDPKEPLKD RITDIG-P--- RDYKEFLPPV IKENWGKWLYH DILEPGVLVHV SETGAKVYTV RVGGCR--LMS VTHIREICEIA DKHCGGHLRF TTRNNVEFMVD DESKLKPLMED LES-REFAGG SK-KFPKGGT- -GA----GLTN IVHTQGWIHC HTPAIDASGIV KCVMDELYDDF QDM-R-FPAH VRISLACCLNM CGA-VHCSDIA ILGIHRMPPM LDHE-HLGNMC E---------- IPL----AIA ACPTGAIKP-- ATVD-----GK KSVAVNNERC MFCGNCYTMCP SMPLADEEGS GVALLVGGKIS NR-ITEPKFSK VVVPFIPNEP PRWPSTVEAIK KILYAYVEDAK KYERLGDWAQ RIGWERFFEK- -------TGLP -------FSG HLIDDYR-FAY T--TWRQST-Q F--KF
MGYDPKEPLKD RITDIG-P--- RDYKEFLPPV IKENWGKWLYH DILEPGVLVHV SETGAKVYTV RVGGCR--LMS VTHIREICEIA DKHCGGHLRF TTRNNVEFMVD DESKLKPLMED LES-REFAGG SK-KFPKGGT- -GA----GLTN IVHTQGWIHC HTPAIDASGIV KCVMDELYDDF QDM-R-FPAH VRISLACCLNM CGA-VHCSDIA ILGIHRMPPM LDHE-HLGNMC E---------- IPL----AIA ACPTGAIKP-- ATVD-----GK KSVAVNNERC MFCGNCYTMCP SMPLADEEGS GVALLVGGKIS NR-ITEPKFSK VVVPFIPNEP PRWPSTVEAIK KILYAYVEDAK KYERLGDWAQ RIGWERFFEK- -------TGLP -------FSG HLIDDYR-FAY T--TWRQST-Q F--KF
MGYDPSNPMKD RITDVG-P--- RNYEEFLPPI IKRNFGKWLYH EILEPGVLVHV SETGEKVYTV RVGGCR--LMS VQHIREICDIA DKHCDGHVRW TTRNNVEFMVD DEAKLKPLMED LEK-RKFAGG SY-KFPRGGT- -GA----GLTN IVHTQGWIHC HTPAIDASGVV KCVMDELYDDF QNM-R-FPAQ VRISLACCLNM CGA-VHCSDIA ILGIHRKPPM VDHE-NLGNMC E---------- IPL----AVA
MGYDASNPMKD RITDVG-P--- RDYKEFLPPV IKRNFGKWLYH EILEPGVLVHV SAAGEKVYTV RVGGAR--LMS ITHIREICDIA DKHCDGYVRW TTRNNIEFMVD DEAKLKPLMED LEK-RKFAGG SL-KFPRGGT- -GA----GLTN IVHTQGWLHC HTAATDASGVV KAVMDELYDDF GRM-R-FPAH VRISLACCLNM CGA-VHCSDIA ILGVHRKPPM VDNE-YLANMC E---------- IPL----AVA ACPTGAIKP-- ATVE-----GK KSVAVNDEKC MYCGNCFTMCP SMPLADEEGS GVAILVGGKLS NR-ISVPMFSK VVVPFLPNEP PRWPQTVEAIK KILYTYVEDAK KYERLGDWAA RIGWERFFEK- -------TGLP -------FTE HLIDDYR-FAY T--TWRTST-Q F--KF

TV-D----- ----------- ----------- ---------- ----------- ----------- ---------- ----------- ---------GK KSVAVNNERC MFCGNCFTMCP SMPLADEEGS GVAILVGGKLS NR-IKPPMFSK VVVPFLPNEP PRWPQTVLAIK KILYTYMEDAR KYERLGNWAE RIGWERFFEK- -------TGLP -------FTA HLIDDYR-FAY T--TWRTST-Q F--KF
MPYDPSKPLQD RITDIG-P--- KNYEEFLPPV IKKNFGKWDYH EILEPGVLVHV AEGGDKVFTV RVGGAR--LMS ISHIREIMEIA DKHCGGFLRF TTRNNIEFMVD DQSKVEPLKKD LLS-RKQPGG GF-KFPIGGT- -GA----GITN IVHTQGWLHC HTPATDASGVV KAVMDDLFDEF TSM-R-MPAH VRISLACCLNM CGA-VHCSDIA ILGYHRKPPM IDAE-VIDKVC E---------- IPL----AIA ACPTAAIKP-- AKIKKPDGTEA QAVAVNNDRC MFCGNCYTMCP AMPLADAEGD GIVIMVGGKVS NR-ISAPKFSK VVVAFLPNNV PRWPETTDCIR KIVEVYAGDAR KYERLGEWAE RIGWEKFFEK- -------TGLE -------FTH HLIDDFRDPAY Y--TWRQTS-Q F--KF

MAFIS SGYNPAKPMEN RITDIG-P--- KHFEEFYPEV IKKNKGKWTHH EILEPGVLVHV SETGDEVYTV RCGGAR--LMS TTHINEICDIA DKHCDGHLRF TTRNNIEFMVD SKDKVEPLKND LKS-RKFAGG SL-KFPIGGT- -GA----GITN IVHTQGWIHC HTPATDASGTV KSTMDALFDEF QNM-R-LPAH LRVSMACCLNM CGA-VHCSDIA ILGYHRKPPM LDHE-YLDKLC E---------- IPL----AVA ACPTAAIKP-- AKVTLANGTEV KSVEVKNERC MFCGNCYTMCP SMPLADTDGD GIVLMAGGKVS NR-ISDPKFSK VVVAFLPNEM PRWPSMTDAIK KMVNAYSNGAN KYERLGDWAE RIGWEKFFEV- -------CELN -------FTH HLIDDFRQQAY M--SWRQTT-N F--KF
MAFIS TGYDPKKPMEN RITDIG-P--- RDYNEFYPPV IAKNKGKWSHH EILEPGVLVHV ADSGDEVYTV RVGGAR--LMS TTHINEICEIA DKHCDGHLRF TTRNNVEFMVD SKDKLEPLKND LAS-RKFDGG SF-KFPIGGT- -GA----GITN IVHTQGWIHC HTPATDASGTV KASMDALFADF QDM-R-LPAH LRVSMACCLNM CGA-VHCSDIA ILGYHRKPPM LDHE-YLDKVC E---------- IPL----AVS ACPTAAIKP-- SKQTLADGTEV KSVSVKNERC MYCGNCYTMCP SMPLADTEGD GIVLMAGGKVS NR-ISDPKFSK VVVGFLPNEM PRWPSMTAAIT RMVEAYAKGAN KYERLGDWAE RIGWEKFFEA- -------CELE -------FTH HLIDDFRQQAY M--SWRQST-Q F--KF
MAFIS TGYNPEKPMEN RVTDIG-P--- KDYNEFYPPV IAKNKGKWSHH EILEPGVLVHV GDSGDELYTV RVGGAR--IMS TGHINEICDIA DKHCNGYVRF TTRNNIEFMVD SKDKVEPLKND LKS-RKFAGG SF-KFPIGGT- -GA----GVTN IVHTQGWIHC HTPATDASGTV KAAMDALFSDF QDM-R-LPAQ LRVSMACCLNM CGA-VHCSDIA ILGYHRKPPM LDHE-YLDKIC E---------- IPL----AIS ACPTAAIKP-- AKVKLANGQEV KSVEVKQERC MYCGNCYTMCP SMPLADTDGD GIVLMAGGKVS NR-ISAPKFSK VVVAFLPNEM PRWPSMTATIK RMVDAYAKGAQ KYERMGDWAE RIGWEKFFEA- -------CEID -------FTH HLIDDFRQQAY M--SWRQTT-Q F--KF
MAFIS TGYNPEKPMEN RVTDIG-P--- KDYNEFYPPV IAKNKGKWSHH EILEPGVLVHV GDSGDELYTV RVGGAR--IMS TGHINEICDIA DKHCNGYVRF TTRNNIEFMVD SKDKVEPLKND LKS-RKFAGG SF-KFPIGGT- -GA----GVTN IVHTQGWIHC HTPATDASGTV KAAMDALFSDF QDM-R-LPAQ LRVSMACCLNM CGA-VHCSDIA ILGYHRKPPM LDHE-YLDKIC E---------- IPL----AIS ACPTAAIKP-- AKVKLANGQEV KSVEVKQERC MYCGNCYTMCP SMPLADTDGD GIVLMAGGKVS NR-ISAPKFSK VVVAFLPNEM PRWPSMTATIK RMVDAYAKGAQ KYERMGDWAE RIGWEKFFEA- -------CEID -------FTH HLIDDFRQQAY M--SWRQTT-Q F--KF
MAFIS TGYDPAKPMEN RITDIG-P--- KDYNDFYPPV IAKNKGKWSHH EILEPGVLVHV GDSGDELYTV RVGGAR--IMS TGHINEICDIA DKHCNGYVRF TTRNNIEFMVD SKDKVEPLKND LKS-RKFAGG SF-KFPIGGT- -GA----GVTN IVHTQGWIHC HTPATDASGTV KAAMDALFTDF QDM-R-LPAQ LRVSMACCLNM CGA-VHCSDIA ILGYHRKPPM LDHE-YLDKIC E---------- IPL----AIS ACPTAAIKP-- AKVKLANGQEV KSVEVKQERC MYCGNCYTMCP SMPLADTDGD GIVLMAGGKVS NR-ISAPKFSK VVVAFLPNEM PRWPSMTATIK RMVDAYAKGAQ KYERMGDWAE RIGWEKFFEA- -------CEIE -------FTH HLIDDFRQQAY M--SWRQTT-Q F--KF
MAFIS TGYDPAKPMEN RITDIG-P--- KDYNDFYPPV IAKNKGKWSHH EILEPGVLVHV GDSGDELYTV RVGGAR--IMS TGHINEICDIA DKHCNGYVRF TTRNNIEFMVD SKDKVEPLKND LKS-RKFAGG SF-KFPIGGT- -GA----GVTN IVHTQGWIHC HTPATDASGTV KAAMDALFTDF QDM-R-LPAQ LRVSMACCLNM CGA-VHCSDIA ILGYHRKPPM LDHE-YLDKIC E---------- IPL----AIS ACPTAAIKP-- AKVKLANGQEV KSVEVKQERC MYCGNCYTMCP SMPLADTDGD GIVLMAGGKVS NR-ISAPKFSK VVVAFLPNEM PRWPSMTATIK RMVDAYAKGAQ KYERMGDWAE RIGWEKFFEA- -------CEIE -------FTH HLIDDFRQQAY M--SWRQTT-Q F--KF
MAFIS TGYDPAKPMEN RITDIG-P--- KDYNDFYPPV IAKNKGKWSHH EILEPGVLVHV GDSGDELYTV RVGGAR--IMS TGHINEICDIA DKHCNGYVRF TTRNNIEFMVD SKDKVEPLKND LKS-RKFAGG SF-KFPIGGT- -GA----GVTN IVHTQGWIHC HTPATDASGTV KAAMDALFTDF QDM-R-LPAQ LRVSMACCLNI CGA-VHCSDIA ILGYHRKPPM LDHE-YLDKIC E---------- IPL----AIS ACPTAAIKP-- AKVKLANGQEV KSVEVKQERC MYCGNCYTMCP SMPLADTDGD GIVLMAGGKVS NR-ISAPKFSK VVVAFLPNEM PRWPSMTATIK RMVDAYAKGAQ KYERMGDWAE RIGWEKFFEA- -------CEIE -------FTH HLIDDFRQQAY M--SWRQTT-Q F--KF
MAFIS SGYDPKEPMKN RITDIG-P--- KKFDEFYPPV IAKNKGKWLYH EILEPGILVHV AEGGDEVYTV RCGGAR--IMT TSLIREICEIA EKHCDGYLRF TTRNNIEFMVD DKSKVDALKKD LAG-RKFAGG SF-KFPIGGT- -GA----GITN IVHTQGWIHC HTPATDASGTV KATMDEVFSDF QNM-R-LPAP LRISMACCLNM CGA-VHCSDIA ILGYHRKPPM LDHE-YLDKLC E---------- IPL----AIA ACPTGAIKP-- TKVDLPSGETV KSVAVNNERC MFCGNCYTMCP SLPLADKDGD GIVLMAGGKVS NR-ISEPKFSK VVVAFLPNEV PRWPQMTDTIK KMIEAYAADAK KYERLGEWAE RIGWERFFEK- -------CELP -------FTH HLIDDFRDPAY Y--TWRQST-Q F--KF
MAFIS SGYNPSKPMDN RITDIG-P--- RKYDEFYPPV IAKNKGKWLYH EILEPGVLVHV SETGDKVYTV RVGGCR--LMS VSHIREIIEIA DKHCDGYLRF TTRNNIEFMVD SKDKVAPLKKD LES-RKFPGG SY-KFPVGGT- -GA----GITN IVHTQGWIHC HTPATDASGTV KATLDVLFDDF RNM-R-LPAQ LRISMACCLNM CGA-VHCSDIA ILGFHRKPPM LDHE-YLDNMC E---------- IPL----AIA ACPTAAIKP-- AKIKLESGKEV KSVAVNEGRC MFCGNCYTMCP SMPLADTEGD GIVIMAGGKVS NR-ISAPKFSK VVVAFIPNEP PRWPTMTDTIK KIVEAYAKDAN KYERLGEWAE RIGWERFFEK- -------CDLE -------FTH HLIDDFRDPAY F--TWRQTT-Q F--KF
MAFIS SGYDPSSPMKD RITDIG-P--- RKYDEFYPPV ISKNKGKWLYH EYLQPGVFVHV AESGDEVYSV RVGGMR--LMS IGFLREICEIA DKHCGGYLRF TTRNNIEFMVD NKSKVKPLVDD LMS-RKQPGG CY-KFPVGGT- -GA----GITN IVHTQGWIHC HTPATDASGPV KATMDVLFDDF VNM-R-LPAH LRVSLACCLNM CGA-VHCSDIA ILGYHRKPPM LDHE-YLDKMC E---------- IPL----AIA ACPTAAIKP-- AKMELPGGQKV NSVSVNNERC MFCGNCYTMCP AMPLADDVGD GIVIMAGGKVS NR-VHAPKFSK VVVAFLPNEV PRWPTVTATIK KIVEAYAKGAN KYERLGEWAE RIGWERFFEK- -------CDLE -------FTH HLIDDFRDPAY F--TWRQTT-Q F--KF

MAFDPNNLMQD RITDIG-P--- PKYDRFFPPV IKENFGKWKYH EILEPGVLVHV AESGAEIYSV RIGSAR--LIS VDLIREMCDIA DKFCGGFLRW TTRNNVEFLVS DKSKLQPLIDH LRS------R GN-WFPIGGT- -GN----SVTN IVHTQGWAHC HTPAIDASGVV KAVMDELFEYF GSH-K-LPAQ VRIALACCLNM CGA-VHCSDIA ILGVHRKPPL IEHD-RVQNVC E---------- IPL----VIA ACPTAAIKP-- KKVG-----EM KSVEINQNRC MFCGNCYTMCP ALPLADGEGD GIAIWVGGKVS NV-KSVPMFSK LAVPYIPNEP PRWPTAVKTVK KIVTEYAAGGR RYERVGEWIN RIGWERFFEK- -------TGLE -------FRH EHIDDYR-LAM T--TWRTTT-Q F--KF
MPFDPKDIMKD RLTDIG-P--- PKYDKFFPPI VKKNYGKWKYH EIIQPGVLVHV SETGDELYSV RVGTPR--LVS VDYIREVCDIA DKYCDGYVRW TTRNNIEFLVS DKSKLQPLIDD LKS------R GN-WFPIGGT- -GA----SVTN IVHTQGWVHC HTPAIDASGIV KAVMDELFEYF GSH-K-LPAQ VRISLACCLNM CGA-VHCSDIA ILGVHRKPPF IEHE-RVQNVC E---------- IPL----VIA ACPTAAIKP-- KKVE-IDGKEY KSVEINNARC MFCGNCYTMCP ALPIADGDGD GIALWVGGKVS NS-RVPPMFSK LAVPYIPNEP PRWPTVVQAVK KILETYASDAR RYERIGEWIN RIGWEKFFEK- -------TGIE -------FRH EHIDDYR-LAM T--TWRTTT-Q F--KW
MGYDPENPMKD RITDIG-P--- PHFERFFPAL VKKNYGKWLYH EILKPGVLKHV SETGDELYTV RIACAR--LIS IELIRDYCDIA DKHADGIMRW TTRNNVEFMVD SAAKVEPLLAD LKKHG----- ---SMPVGGT- -GA----GISN MVHTQGWIHC HTPATDASGVV KAIMDELFDYF TSM-T-MPAQ VRVALACCLNM CGA-VHCSDIA VLGVHRKPPM IDQD-LISNVC E---------- LPL----AIA ACPLGAVKP-- AKGINSEGKEV KSVTVNEEKC MFCGNCYTMCP AMPLADPDGD GIAILVGGKIS NS-RSMPKFSK MVIPFLPNRP PRWPEVVAAVK NIVEVYAKDAK KYERLGEWAE RIGWEMFFEK- -------CNIP -------FSD KCVDDYR-LAY N--TWRTST-Q F--KY
MGYDPANPMKD RITDIG-P--- PHYAQFYPQV IKDNHGKWLYH EILKPGVLKHV SESGAECYTV RCASAR--LIS ISLIRDMCDIA DKHCDGVLRF TTRNNVEFMVD SAAKLQPLVDA CNA-H----- GM--LPIGGT- -GA----SVSN PVHTQGWVHC HTPATDASGVV KAVMDELFEYF TSM-K-LPAK VRVALACCLNM CGA-VHCSDIA ILGVHRKPPL IDND-TISAVC E---------- LPL----AVA ACPLGAIKP-- AKGINSAGEEV KSVAINNDRC MFCGNCYTMCP SLPLADAEGD GIAILVGGKIS NA-RSMPKFSK MVIPFLPNTP PRWPETVAAVK NILEVYAKDAR KYERVGEWAE RIGWEKFFEK- -------CNIP -------FSD KCIDDYR-LAY T--TWRTST-Q F--KF
MGYNPDKPMDG RISDLG-P--- PHYEKFFPPV IKANKGKWLWH EITQPGVLLHK SETGDEVYTV RVGSPR--LVS VEYIREVCDIA DKHCDGFLRF TTRNNIEFMVD SKAKVQPLLDT LAS------Y GN-RYPVGGT- -GA----GVTN IVHTQGWVHC HTPATDASGVV KAVMDELFDYF TSM-T-LPAQ VRIALACCLNM CGA-VHASDIA ILGIHRKPPM IDHN-RISGVC E---------- LPL----AIA SCPLGAVKP-- AKAE-VNGKEI KTVKVTVERC MFCGNCYTMCP AMPLADPEGD GIAILVGGKVS NR-ISAPKFSK LVIPFLPNTT PRWPETVAAVK KILVAYAADAR KYERLGEWAE RIGWEKFFEK- -------CDIP -------FTD KSIDDYR-LAY D--TWRTTT-Q F--KF
MGYNPDKPMDG RISDLG-P--- PHYEKFFPPV IKANKGKWLWH EITQPGVLLHK SETGDEVYTV RVGSPR--LVS VEYIREVCDIA DKHCDGFLRF TTRNNIEFMVD SKAKVQPLLDT LAS------Y GN-RYPVGGT- -GA----GVTN IVHTQGWVHC HTPATDASGVV KAVMDELFDYF TSM-T-LPAQ VRIALACCLNM CGA-VHASDIA ILGIHRKPPM IDHN-RISGVC E---------- LPL----AIA SCPLGAVKP-- AKAE-VNGKEI KTVKVTVERC MFCGNCYTMCP AMPLADPEGD GIAILVGGKVS NR-ISAPKFSK LVIPFLPNTT PRWPETVAAVK KILVAYAADAR KYERLGEWAE RIGWEKFFEK- -------CDIP -------FTD KSIDDYR-LAY D--TWRTTT-Q F--KF
MGYDPKNPMLD RITDIG-P--- PHYEQFFPPV VKKNFGKWLYH DIPQTGVLMHK AESGDECYTV RVGAAR--LIS IEHIRELCDIA DKHCDGFLRW TTRNNVEFMVD SKAKVEPLLKD LAS------R GN-KFPVGGT- -GA----GITS IVHTQGWVHC HTPATDASGVV KAVMDVLFEHF ISM-K-LPAQ VRVALACCLNM CGA-VHASDIS ILGIHRKPPM VDND-AISGLC E---------- LPL----AIS ACPLGAIKP-- AKATNSAGEEI KSVTVNAERC MFCGNCYTMCP AMPLADPDGD GIAILVGGKVS NS-RSYPKFSK LVIPYLPNNP PRWPEVVAAVK NIVDVYAKDAK KYERVGEWAE RIGWEKFFEK- -------CNIP -------FTI KSIDDYR-LAY D--TWRTST-Q F--KF
MGYDPANPMAD RITDIG-P--- PHYEQFFPPV VKKNYGKWLYH EILQPGVLMHK GESGDECYTV RVGAAR--LIS IEHIREVCDIA DKHCDGYMRW TTRNNIEFMVD NKAKVQPLLDD LKS------R GN-KFPVGGT- -GA----SVSN CVHTQGWVHC HTPATDASGVV KAVMDELFDYF TSH-K-LPAQ VRVALACCLNM CGA-VHASDIA ILGVHRKPPM IDHD-AITGLC E---------- LPL----AIS ACPLGAVKP-- ATAKNSKGEDV KSVKVNADRC MFCGNCYTMCP AMPLADPDGD GIAILVGGKVS NS-RSMPMFSK LVIPFLPNTP PRWPETVAAVK NILETYAKDAR KYERVGEWAA RIGWEKFFEK- -------TGIP -------FTI KSIDDYR-LAY D--TWRTTT-Q F--KF
MGYDPANPMAD RITDIG-P--- PHYEQFFPPV VKNNYGKWLYH EILQPGVLMHK AENGDECYTV RIGAAR--LIS IELIREMCDVA DKHCDGYLRW TTRNNVEFMVD SKAKVQPLLDE LKS------R GN-RMPVGGT- -GA----SVSN CVHTQGWVHC HTPATDASGVV KAVMDELFDYF TSH-K-LPAQ VRLALACCLNM CGA-VHASDIA ILGVHRKPPM IDHD-AITGLC E---------- LPL----AIS ACPLGAVKP-- ATAKNSKGEDV KSVKVNADRC MFCGNCYTMCP AMPLADPDGD GIAILVGGKVS NS-RSMPMFSK LVIPFLPNVP PRWPEVVAAVK NILETYANDAR KYERIGEWAA RIGWEKFFEK- -------TGIP -------FTI KSIDDYR-LAY D--TWRTTT-Q F--KF
MGYDPANPMAD RITDIG-P--- PHYEQFFPPV VKNNYGKWLYH EILQPGVLMHK AENGDECYTV RIGAAR--LIS IELIREMCDVA DIHCDGYLRW TTRNNVEFMVD SKAKVQPLLDD LKS------R GN-RMPVGGT- -GA----SVSN CVHTQGWVHC HTPATDASGVV KAVMDELFDYF TSH-K-LPAQ VRLALACCLNM CGA-VHASDIA ILGVHRKPPM IDHD-AITGLC E---------- LPL----AIS ACPLGAVKP-- ATAKNSAGEDV KSVKVNAERC MFCGNCYTMCP AMPLADPDGD GIAILVGGKVS NS-RTMPSFSK LVIPFLPNTP PRWPETVAAVK NILETYANDAR KYERVGEWAA RIGWEKFFEK- -------TGIP -------FTI KSIDDYR-LAY D--TWRTTT-Q F--KF
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Consensus

Desulfovibrio_vulgaris
Moorella_thermoacetica_2
Pyrobaculum_islandicum
Pyrobaculum_oguniense_TE7_1
Pyrobaculum_arsenaticum_2
Thermoproteus_tenax_Kra_2
Pyrobaculum_aerophilum_str._IM2_2
Pyrobaculum_oguniense_TE7_2
Vulcanisaeta_thermophila_1
Vulcanisaeta_distributa
Vulcanisaeta_thermophila_2
Thermoproteus_tenax_Kra_1
Pyrobaculum_aerophilum_str._IM2_1
Pyrobaculum_arsenaticum_1
Thermocladium_sp._ECH_B
Caldivirga_maquilingensis_IC-167
Caldivirga_sp._MU80
Candidatus_Hydrothermarchaeota_archaeon_JdFR_18_JGI24020J35080...
CSP1-6_Rokubacteria
Candidatus_Rokubacteria_bacterium_GWC2_70_16 2
Candidatus_Rokubacteria_bacterium_RIFCSPLOWO2_12_FULL_71_19
Candidatus_Rokubacteria_bacterium_GWA2_70_23
Candidatus_Rokubacteria_bacterium_GWC2_70_24
Candidatus_Rokubacteria_bacterium_GWF2_70_14
Candidatus_Rokubacteria_bacterium_RIFCSPLOWO2_12_FULL_71_19 2
Candidatus_Rokubacteria_bacterium_GWC2_70_16
CSP1-6_Rokubacteria 2
Candidatus_Rokubacteria_bacterium_RIFCSPLOWO2_02_FULL_68_19
Candidatus_Rokubacteria_bacterium_RIFCSPLOWO2_12_FULL_69_21
CG2_30_FULL_Nitrospirae_53_67_curated
CG1_02_FULL_Bacteria_53_21_curated 2
Nitrospirae_bacterium_RBG_19FT_COMBO_42_15
Nitrospinae_bacterium_RIFCSPLOWO2_01_FULL_39_10
RifCSPlowO2_12_Nitrospinae_39_16
Nitrospinae_bacterium_RIFCSPLOWO2_12_39_16
Nitrospinae_bacterium_RIFCSPLOWO2_02_39_17
Ferriphaselus_amnicola
Sulfuricella_denitrificans
Candidatus_Ruthia_magnifica
Thiobacillus_denitrificans
Allochromatium_vinosum_DSM_180
Candidatus_Muproteobacteria_bacterium_RIFCSPHIGHO2_01_FULL_65_16
Candidatus_Muproteobacteria_bacterium_RIFCSPHIGHO2_02_FULL_65_16
Candidatus_Muproteobacteria_bacterium_RBG_16_62_13
Candidatus_Muproteobacteria_bacterium_RBG_16_65_34
Candidatus_Muproteobacteria_bacterium_RBG_16_65_31 3
Candidatus_Muproteobacteria_bacterium_RBG_16_64_10
Candidatus_Muproteobacteria_bacterium_RBG_16_65_31
Candidatus_Muproteobacteria_bacterium_RIFCSPHIGHO2_01_FULL_61_2...
Candidatus_Muproteobacteria_bacterium_RIFCSPHIGHO2_01_60_12
Candidatus_Muproteobacteria_bacterium_RIFCSPHIGHO2_02_FULL_60_13
Candidatus_Muproteobacteria_bacterium_RIFCSPHIGHO2_12_FULL_60_33
Candidatus_Muproteobacteria_bacterium_RIFCSPLOWO2_01_FULL_60_18
Candidatus_Muproteobacteria_bacterium_RBG_19FT_COMBO_61_10
Candidatus_Muproteobacteria_bacterium_RIFCSPHIGHO2_01_FULL_65_1...
Candidatus_Muproteobacteria_bacterium_RBG_16_65_31 2
Nitrospirae_bacterium_RBG_16_64_22
Chlorobaculum_tepidum
Chlorobium_limicola
Candidatus_Hydrothermarchaeota_archaeon_JdFR_17_JGI24020J35080...
Candidatus_Hydrothermarchaeota_archaeon_JdFR_18_JGI24020J35080...
Archaeoglobus_veneficus
Archaeoglobus_sulfaticallidus
Candidatus_Lambdaproteobacteria_bacterium_RIFOXYC1_FULL_56_13
Candidatus_Lambdaproteobacteria_bacterium_RIFOXYD1_FULL_56_27
Candidatus_Lambdaproteobacteria_bacterium_RIFOXYD2_FULL_56_26
Candidatus_Lambdaproteobacteria_bacterium_RIFOXYD12_FULL_49_8
Candidatus_Lambdaproteobacteria_bacterium_RIFOXYD2_FULL_50_16
Thermodesulfobium_narugense
Dehalococcoidia_bacterium_SCGC_AB_540_C11
Chloroflexi_bacterium_RBG_13_52_14
Deltaproteobacteria_bacterium_RBG_13_53_10
Deltaproteobacteria_bacterium_RBG_16_47_11
CG2_30_FULL_Nitrospirae_53_67_curated 2
CG1_02_FULL_Bacteria_53_21_curated
BJP_IG3402_CG_CP01_01_44_7
CG2_30_FULL_Desantisbacteria_40_21_curated
BJP_IG2599_Bacteria_36_9
BJP_IG3402_Bacteria_CG_CP01_01_39_6
Actinobacteria_bacterium_GWC2_53_9
CG2_30_FULL_Actinobacteria_50_142_curated
CG1_02_FULL_Bacteria_50_21_curated
CG2_30_SUB10_Bacteria_50_27_curated
CG2_30_FULL_Armatimonadetes_66_41_curated
CG2_30_FULL_Armatimonadetes_66_41_curated 2
Candidatus_Schekmanbacteria_bacterium_RBG_13_48_7
Deltaproteobacteria_bacterium_RIFOXYA12_FULL_61_11
Ignavibacteria_bacterium_GWA2_35_8
Ignavibacteria_bacterium_GWB2_35_12
Ignavibacteria_bacterium_RIFOXYA2_FULL_35_10
Ignavibacteria_bacterium_RIFOXYC2_FULL_35_21
Chloroflexi_bacterium_RBG_13_60_13
BJP_IG2158_Zixibacteria_48_33_curated
bjp_ig5185_Zixibacteria_48_33
Planctomycetes_bacterium_RBG_13_63_9
Gemmatimonas_sp._SG8_17
Acidobacteria_Glencore_71_11
RifSed_csp2_16ft_2_acidobacteria_curated
Anaeromyxobacter_sp._RBG_16_69_14
Deltaproteobacteria_bacterium_RIFOXYA12_FULL_58_15
Deltaproteobacteria_bacterium_RIFOXYB12_FULL_58_9
Deltaproteobacteria_bacterium_RBG_13_61_14
Carboxydothermus_ferrireducens
Carboxydothermus_hydrogenoformans
Sporolituus_thermophilus_DSM_23256
Desulfosporosinus_acididurans
Desulfosporosinus_acidiphilus
Desulfitobacterium_dehalogenans
Desulfitobacterium_hafniense
Gordonibacter_pamelaeae
Syntrophomonas_zehnderi
Peptococcaceae_bacterium_CEB3
Desulfotomaculum_alkaliphilum
Desulfitibacter_alkalitolerans
Desulfurispora_thermophila
Nitrospirae_bacterium_GWD2_57_9
Nitrospirae_bacterium_GWC1_57_7
Nitrospirae_bacterium_GWC2_57_13
Nitrospirae_bacterium_GWD2_57_8
Thermodesulfovibrio_aggregans
Thermodesulfovibrio_yellowstonii_DSM_11347
Nitrospirae_bacterium_GWA2_46_11
Nitrospirae_bacterium_GWB2_47_37
CG1_02_FULL_Nitrospirae_44_142_curated
CG1_02_SUB10_Nitrospirae_44_25_curated
CG2_30_FULL_Nitrospirae_44_86_curated
Nitrospirae_bacterium_RBG_16_43_8
Nitrospirae_bacterium_RIFOXYC2_FULL_44_7 2
Nitrospirae_bacterium_GWD2_44_7
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 181 
Supplementary Fig. 3. Sequence alignment of AsrC proteins identified in this study with 182 
reference sequences. Conserved residues are highlighted as follows: (i) Red – Strictly conserved 183 
binding sites for the siroheme-[4Fe4S] (2) (ii) Cyan – Highly conserved residues of the same 184 
type (9). The secondary structure elements are indicated below the alignments with blue arrows 185 
depicting α-helices and pink cylinders indicating β-sheets.  186 
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 225 
Supplementary Fig. 4. Genome summary showing individual sulfur oxidation, and sulfate 226 
and sulfite reduction genes (dsr only) identified in this study. Colors indicate specific 227 
functions of the dsr genes: Yellow: Core genes (dsrABCD); Blue: Putative regulation (dsrT); 228 
Pink: Electron transport transmembrane complex (dsrMKJOP); Green: Ancillary proteins; 229 
Purple: Sulfate activation and reduction to sulfite; Orange: sulfur trafficking proteins; 230 
Presence/Absence of traits are shown in binary form - Presence: ≥1, Absence: 0. 231 



 232 
Supplementary Fig. 5. Sequence alignment of DsrD proteins identified in this study with 233 
reference sequences. Conserved residues are highlighted as follows: (i) Red –  highly conserved 234 
residues in the DsrD family (10) (ii) Cyan – Conserved residues of the same type. 235 
 236 
 237 
 238 
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 239 
 240 
Supplementary Fig. 6. Phylogenetic analysis of dissimilatory sulfite reductase subunit D 241 
genes inferred by maximum-likelihood. Sequences in Orange are derived from the Candidate 242 
phylum Falkowbacteria. Only bootstrap values above 60 are shown. 243 

Fig. S6



 244 
Supplementary Fig. 7. Phylogenetic analysis of quinone-interacting membrane 245 
oxidoreductase genes inferred by maximum-likelihood. The phylogenetic tree is based on 246 
concatenated quinone-interacting membrane oxidoreductase subunits A and B. Sequences in 247 
Orange are derived from the Candidate phylum Rokubacteria. Only bootstrap values above 60 248 
are shown. 249 

To root

Fig. S7



 250 
Supplementary Fig. 8. Phylogenetic analysis of adenosine phosphosulfate reductase genes 251 
inferred by maximum-likelihood. The phylogenetic tree is based on concatenated adenosine 252 
phosphosulfate reductase subunits A and B. Sequences in Orange are derived from the Candidate 253 
phylum Rokubacteria. Only bootstrap values above 60 are shown. 254 
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 255 
Supplementary Fig. 9. Phylogenetic analysis of sulfate adenylyltransferase (ATP 256 
sulfurylase) genes inferred by maximum-likelihood. Sequences in Orange are derived from 257 
the Candidate phylum Rokubacteria. Only bootstrap values above 60 are shown. 258 

Fig. S9



 259 
Supplementary Fig. 10. Phylogenetic analysis of newly identified dsrT genes. Sequences in 260 
Orange are derived from the Candidate phylum Rokubacteria. Only bootstrap value above 60 are 261 
shown. 262 

Root Bacillus subtilis RsbT co-antagonist protein RsbRD

Fig. S10



 263 
 264 
Supplementary Fig. 11. Example of observed dsrT-dsrM gene fusion and its comparison to 265 
typical dsrT-containing operons. 266 
 267 
 268 
 269 
 270 
 271 
 272 
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 274 
 275 
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 277 



 278 
 279 
Supplementary Fig. 12 Structural model of DsrT proteins from (A) Candidatus Rokubacteria 280 
CSP1-6, (B) Desulfovibrio vulgaris. (C) Top 10 structural homologs of DsrT in RCSB Protein 281 
Data Bank as identified by TM-Align. Rank is based on TM-Align scores. RMSD is the RMSD 282 
between structurally aligned residues. IDEN is the percentage sequence identity in the 283 
structurally aligned region. Cov represents the number of structurally aligned residues divided by 284 
length of the query protein. 285 
 286 
 287 
 288 
 289 
 290 
 291 
 292 



 293 
 294 
Supplementary Fig. 13. Sequence alignment of DsrC proteins identified in this study with 295 
reference sequences. Conserved residues are highlighted as follows: (i) Red – Strictly conserved 296 
cysteines (11) (ii) Cyan – Highly conserved residues of the same type. 297 
 298 
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 300 
 301 
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 304 
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MP-ITVAGKTFETDEEG YL-ANRTDW SEEVA KEMA KA -------D-----NC--DLSQNHW EVLNFLR E-YYEEYQIAPAVRV LTKAIGKKLGPDKG N-SKYLYELFP-YGPAKQA CKYAG LP--KPTG ---------------CV*
MP-ITVAGKTFETDEEG YL-ANRTDW SEEVA KEMA KA -------D-----NC--DLSQNHW EVLNFLR E-YYEEYQIAPAVRV LTKAIGKKLGPDKG N-SKYLYELFP-YGPAKQA CKYAG LP--KPTG ---------------CV*
MP-ITVAGKTFETDEEG YL-ANRTDW SEEVA KEMA KA -------D-----NC--DLSQNHW EVLNFLR E-YYEEYQIAPAVRV LTKAIGKKLGPDKG N-SKYLYELFP-YGPAKQA CKYAG LP--KPTG ---------------CV*
MG NINV TGKTIEV DEEG YL-TNRTDW NEEVA KEMA KG -------D-----SC--DLTQSHW EVINFLR E-YYEEYQIAPAVRV LTKAIGKKLGPDKG S-SKYLYELFP-YGPAKQA CKYAG LP--KPTG ---------------CV*
MPMM EFQGKEIEV DDDG YI-INLDDW TKEIA EHLA SL-------D-----SM--TLTPA HW EVIDFLR N-YYKQYQIAPMIKILV KEIGKVMGPEKG N-TKYLYELYP-GGPAKQA CKFAG LP--KPTG ---------------CV*
MA TV EFEGKPM DLDEDG FL-QNPELW SEAVA QYFA EQ-------E-----G L-GTLTDEHW KVV NM IR N-YYLQFGVAPMIRKVV KDTGFE--------LKYIYTLFP-SGPAKGA CKVAG LP--KPTG ---------------CV*
MA TV EFEGKPM DLDEDG FL-QNPELW SEAVA QYFA EQ-------E-----G L-GTLTDEHW KVV NM IR N-YYLQFGVAPMIRKVV KDTGFE--------LKYIYTLFP-SGPAKGA CKVAG LP--KPTG ---------------CV*
MA TV EFEGKPM DLDEDG FL-QNPELW SEAVA QYFA EQ-------E-----G L-GTLTDEHW KVV NM IR N-YYLQFGVAPMIRKVV KDTGFE--------LKYIYTLFP-SGPAKGA CKVAG LP--KPTG ---------------CV*
MA TV ELEGKTM ELDEDG FL-QNPDLW SETVA QYFA DQ-------E-----G L-GQLTDEHW KVV KM IRG-YYLQFGVAPMIRKVV KDTGFD--------LKYIYQLFP-SGPAKGA CKVAG LP--KPTG ---------------CV*
MA TV ELEGKTM ELDEDG FL-QNPDLW SETVA QYFA DQ-------E-----G L-GQLTDEHW KVV KM IRG-YYLQFGVAPMIRKVV KDTGFD--------LKYIYQLFP-SGPAKGA CKVAG LP--KPTG ---------------CV*
MPTV EFEGKTM ELDEDG FL-QDPG LW SETVA QYFA DQ-------E-----G L-GR LTDEHW KVV NM IR N-YYLQFGVAPMIRKVV KDTAFE--------LKYIYR LFP-SGPAKGA CKIAG LP--KPTG ---------------CV*
MPQIELAGEMFDV DEDG FI-QDPDRW NEEVA KSLAAG -------E-----G I-SEVTDEHW KVINYLR D-YYLKFGIAPMVRR LCKETGCN--------LKRIYELFP-SGPAKGA CKLAG LP--KPTG ---------------CV*
MAIEA NGKTFETDEEG YL-TNLG EW EPAVA EVMA KE-------D-----DL--ELTSEHW EIINFLR E-YYEEYQIAPAVRV LTKAVGKKLGKEKG N-SKYLYA LFP-YGPGKQA CR FAG LP--KPTG ---------------CI

MPQIEIDGLVLNV DEDG FI-EDPTIW NEEIA KA LA KT-------E-----GV-TELTEDHW KVV NYIR N-YYLQYQIAPMIRKLCKDTGFS--------LKEIYELFP-SGPAKGA CKIAG LP--KPTG ---------------CV
M SFELNGKVYETDDDG YL-VNLDDW NEEVAGYIA QQ-------E-----GV--DMTEA HW EVV NFLR D-YYQEYKIAPMIKILIKEM KKMFGPEKG S-NA YLYQLYP-AGPALQA CKIAG LP--KPTG ---------------CV*
M SFELNGKVYETDDDG YL-VNLDDW NEEVAGYIA QQ-------E-----GV--DMTEA HW EVV NFLR D-YYQEYKIAPMIKILIKEM KKMFGPEKG S-NA YLYQLYP-AGPALQA CKIAG LP--KPTG ---------------CV*
M SFELNGKVYETDDDG YL-VNLDDW NEEVAGYIA QQ-------E-----GV--DMTEA HW EVV NFLR D-YYQEYKIAPMIKILIKEM KKMFGPEKG S-NA YLYQLYP-AGPALQA CKIAG LP--KPTG ---------------CV*

MSSIEVGGKKIELDEDG FL-KNMDDW SKDVA LA LA KT-------E-----SV--DMTEA HW EVV NFLR D-YYQEYKIAPMIRILTKAIGKALGKEKG N-TKYLYELYP-AGPAKQA CKISG LP--KPTG ---------------CV*
MSSIEVGGKKIELDEDG FL-KNMDDW SKDVA LA LA KT-------E-----SV--DMTEA HW EVV NFLR D-YYQEYKIAPMIRILTKAIGKALGKEKG N-TKYLYELYP-AGPAKQA CKISG LP--KPTG ---------------CV*
MPQLEV EGKAYEV DEDG FL-QELDKW SR DFA QG YAAI-------E-----G IEGV LTEEHW KLIDYIR N-YYTQFGIAPMIRKMCKDTGLS--------LKQIYELFP-SGPAKGA CKLAG LS--KPTG ---------------CV*
MA FIEYKGKKFEV DEDG FL-LKFEEW NPDWV EYIKES-------E-----G I-PV ISENHQKVIDFLQD-YYKKNGIAPMVRILSKVTGYK--------LKEIYELFP-SGPGKGA CKMAG LP--KPTG ---------------CV*
MPMW NYKGKECELDEDG FL-TDWKAW EEGMA TEMA KK-------D-----SI--ELTEKHW IIIKFLR D-YFIKFEIAPPIKILV KEIGKAFGA EMG N-TKYLYSLFP-AGPAVMA CR YAG LP--KPTG ---------------CV*
MPMM EFQGKQIEV DDDG YI-INLDDW SKEIAVHLA SL-------D-----GM--TLTDA HW EVINFLR D-YYKQYQIAPMIKILV KEIGKAMGPEKG N-TKYLYTLYP-GGPAKQA CKFAG LP--KPTG ---------------CV*
MPMM EFQGKQIEV DDDG YI-INLDDW SKEIAVHLA SL-------D-----GM--TLTDA HW EVINFLR D-YYKQYQIAPMIKILV KEIGKAMGPEKG N-TKYLYTLYP-GGPAKQA CKFAG LP--KPTG ---------------CV*
MPMM EFQGKQIEV DDDG YI-INLDDW SKEIAVHLA SL-------D-----GM--TLTDA HW EVINFLR D-YYKQYQIAPMIKILV KEIGKAMGPEKG N-TKYLYTLYP-GGPAKQA CKFAG LP--KPTG ---------------CV*
MPQIEIGGQTYEV DEDG FL-QELDKW SKEFA QG YAVV -------E-----G IEGELTEDHW KLINYIR D-YYTQYGIAPMIRKLCKDCDFK--------LKYIYEMFP-SGPAKGA CKLAG LS--KPTG ---------------CV*
MPQIEIGGQTYEV DEDG FL-QELDKW SKEFA QG YAVV -------E-----G IEGELTEDHW KLINYIR D-YYTQYGIAPMIRKLCKDCDFK--------LKYIYEMFP-SGPAKGA CKLAG LS--KPTG ---------------CV*
VA TV SLAGKDV DIDEDG FI-QDPEVW DEA LA QA LA ET-------E-----GV-SAMTDEHW TIV KYLR N-YYLEFGVAPMIRKLV KETKTP--------LKQIYELFP-SGPAKGA CKVAG LP--KPTG ---------------CV*
MAFEFNGKTYEA DEDG YL-LNLEDW SEDVA NYIA ST-------E-----EV--EMTPA HW EVV NFLR E-YYEEYKIAPMIKILIKAM KNKFGPEKG N-NA YLYELYP-SGPAKQA CKIAG LP--KPTG ---------------CV*

MPTV EYQGNSFQV DEDG FI-DDFNNW NTQWV DYVKTT-------E-----G I-SDLTDEHW KVISV LQD-YYKKNGIAPMVRILSKVTGYK--------LKYIYELFP-SGPGKGA CKMAG LP--KPTG ---------------CV*
MPMW NYKGKEYELDEDG FL-TDWKAW EEGMA TEMA KK-------D-----SI--ELTEKHW IIIKFLR D-YFIKFEIAPPIKILV KEIGKAFGA EMG N-TKYLYSLFP-AGPAVMA CR YAG LP--KPTG ---------------CV*
MPQLEIGGKTYEV DEDG FL-QELDKW NR DFA QG YAGI-------E-----G IDGELTADHW KLIDYIR D-YYTQYGIAPMIRKLCKDCGFS--------LKYIYEMFP-SGPAKGA CKLAG LS--KPTG ---------------CV*
MAIEV NGM SYETDENG YL-VNLEDW NEDVAVKLA EG -------E-----EI--SMEEG HW DLV KFLR N-YYQEYQIAPAV KV LTKAVASEKGLDKKEA SEFLYG LFP-KGPALQA CKIAG LP--KPTG ---------------CV
M SIEV NGA TYETDENG YL-VNLEDW NEDIAVKLA EG -------E-----EI--DLTEEHW SLVRFLR N-YYDEYQIAPAV KV LTKAIAA EQGIDKKEA SEFLYG LFP-KGPALQA CKVAG LP--KPTG ---------------CV
MGIVINGTTIETDENG YL-VNLEDW TEEIAGQLA EG -------E-----EI--EMSDEHW SLV KFLR N-YYDEYQIAPAV KV LTKAIAA EKGM DKKEA SEFLYG LFP-KGPALQA CKVAG LP--KPTG ---------------CV
LPKA KLAGIEIEIDEDG FI-QEPEKW SKAVA EDLG KE-------E----SGV-QPMTEDHWR LV NYIR D-YYIKFGVAPPVRM LCKQNKFD--------LKYV YEMFP-KGPAAGA CKVAG LP--KPTG ---------------CV*
MPTV EFEGKTM DLDEDG FL-QNPG LW SETVA QYFA DQ-------E-----G L-GR LTDEHW KVV NM IR N-YYLQFGVAPMIRKVV KDTGFE--------LKYIYTLFP-SGPAKGA CKIAG LP--KPTG ---------------CV*
MPTV EFKGKTFNV DEDG FI-DDFNGW SR EWV DYVKES-------E-----G I-SELTEEHW KVIDILQD-YYKKNGIAPMVRILSKVTGFK--------LKYIYELFP-SGPGKGA CKMAG LP--KPTG ---------------CV*
MPTV EFGGKTFTV DEDG FI-DTFDNW CEEWV QHVKKE-------E-----G I-SELSDEHR KIV NV LQD-YYRKNGIAPMVRV LSKVTGYK--------LKHIYELFP-SGPGKGA CKMAG LP--KPTG ---------------CV*

VA EDIA KT-------E-----NA-YPMSEDHW KLV NYLR E-YYLKFEIAPAVRMVCKQTGFD--------LKTIYKMFP-GGPAKGA CKVAG LP--KPTG ---------------CV*
MAVV EHGGKSFEV DEDG FL-ADLDGWGPEWV DYVKEL-------E-----G I-SELKEDHW KVINM LQE-YFKKNGIAPMVRILSKVTGFK--------LKYIYELFP-SGPGKGA CKMAG LP--KPTG ---------------CV*
MA KA TLGGLEIEIDEDG FI-QEPDKW NKEVA EDLA KT-------E-----NA-SPMNEEHW KLV NYLR D-YYIKFGIAPPIRMVV KQTGFD--------LKYIYKLFP-GGPAKGA CKVAG LP--KPTG ---------------CV*
MA DIEINGQVYQIDEDG FM-QEPDKW NEDVA KG FA KL-------E-----G I-ESLTEDHW KVINYLR D-YYLKFQIAPMIRKLCKESGFK--------LKEIYDLFP-SGPAKGA CKLAG LP--KPTG ---------------CV*
MPEFKAG EYTLEIDEDG FI-QEPDKW NETIA KG LA ET-------E-----GV-TEMG EDHW KLV NYLR D-YFLKYGVAPMIRKLCKETGFK--------LNYV YELFP-SGPAKGA CKVAG LP--KXXXXXXXF----------CCQ
MA TIEFNGKSFEIDEDG FL-LDYNTYCDEWV DYVKTQ-------E-----G I-DELTEEHW TLIKV LQD-YYEKNGIAPMVRV LSKLTKFK--------LKHIYELFP-SGPGKGA CKMAG LP--KPTG ---------------CV*
MA TIEFNGKSFEIDEDG FL-LDYNTYCDEWV DYVKTQ-------E-----G I-DELTEEHW TLIKV LQD-YYEKNGIAPMVRV LSKLTKFK--------LKHIYELFP-SGPGKGA CKMAG LP--KPTG ---------------CV*
MA TIEFNGKSFEIDEDG FL-LDYNTYCDEWV DYVKTQ-------E-----G I-DELTEEHW TLIKV LQD-YYEKNGIAPMVRV LSKLTKFK--------LKHIYELFP-SGPGKGA CKMAG LP--KPTG ---------------CV*
MA KIEHKGKAYEV DEDG FLA KGMEEW DNGWV DYVKSI-------E-----G I-TDMTDEHQKVIDA LQE-YYKKNGIAPMVRILSKTTGFP--------LKRIYELFP-SGPGKGA CKMAG LP--KPTG ---------------CV*
MPTIEHNGSSFTV DEDG FLTGNMDAW NETWV DYVKTV -------E-----G I-TEMTDEHHKVIEILR D-YYKKNGIAPMVRILSKTTGFP--------LKRIYELFP-SGPGKGA CKMAG LP--KPTG ---------------CV*
MPTIEHNGSSFTV DEDG FLTGNMDAW NDNWV DYVKSV -------E-----G I-TEMTDEHR KVIDILR D-YYKKNGIAPMVRILSKTTGFP--------LKRIYELFP-SGPGKGA CKMAG LP--KPTG ---------------CV*
MA SIEHNGKSFEV DEDG FLA KGMTEW NEEWV DYVKSI-------E-----G I-TELTEEHR KVIDA LQE-YYKKNGIAPMVRILSKTTGFP--------LKRIYELFP-SGPGKGA CKMAG LP--KPTG ---------------CV*
MPTV TFKGKTYEV DEDG FL-QDPESW DEDFA YYVKEE-------E-----G I-SELTDEHW KVIRYLQE-YYKKNGIAPMVRIMTKVTGYK--------LKQIYELFP-SGPGKGA CKMAG LA --KPTG ---------------CV
MA DLVV NGV SYELDEDG FL-EDAA EW NEDVA KA LA PN-------E-----DV-EELTEEHWRVINYLR D-YYDQYGVAPMVRKLLKDTGYD--------QKTIYNLFP-TGPGKGA CKIAG LP--KPTG ---------------CV
MA TV EYQGKTFDV DEDG FL-ENLDQW CM EWV DYVKDS-------E-----G I-KELNDDHW KVINM LQD-YYKKNGIAPMVRILSKVTGFK--------LKYIYELFP-SGPGKGA CKMAG LA --KPTG ---------------CV
MPTIEHNGKSFEV DEDG FL-LKGDDFNQDWV DYVKGV -------E-----G I-TEMTDEHNKVIDA LQE-YYKKNGIAPMVRILSKTTGFP--------LKRIYELFP-SGPGKGA CKMAG LP--KPTG ---------------CV*
MPTIEHNGKSFEV DEDG FL-LKGDDFNQDWV DYVKGV -------E-----G I-TEMTDEHNKVIDA LQE-YYKKNGIAPMVRILSKTTGFP--------LKRIYELFP-SGPGKGA CKMAG LP--KPTG ---------------CV*
MA TIEFNGKSFEIDEDG FL-LDYNTYCDEWV EYVKTQ-------E-----G I-EELTEEHWV LIKV LQD-YYEKNGIAPMVRV LSKLTKFK--------LKHIYELFP-SGPGKGA CKMAG LP--KPTG ---------------CV*
MA TIDHNGTSYEV DEDG FLLKGADDW DENWV DYVKGV -------E-----G I-AEITDEHQKVIDA LQE-YYKKNGIAPMVRILSKTTGFP--------LKRIYELFP-SGPGKGA CKMAG LP--KPTG ---------------CV
MPTIEHNGNSYNCDEDG FLLNGMDDM NDDWIDYVKGV -------E-----G I-AELTDEHHKVIDA LR E-YYKKNGIAPMVRILSKTTGFP--------LKRIYELFP-SGPGKGA CKMAG LP--KPTG ---------------CV
MA TIEFKGKEFDV DEDG FI-TDYKQW NQEWV EYVKEQ-------E-----G I-DELTDEHHLVV KV LQE-YYEKNGIAPMVRV LSKLTKM K--------LKHIYELFP-SGPGKGA CKMAG LP--KPTG ---------------CV
MPTLEIEGR TFEV DEDG FL-QDPDLW NEEVA KLFA KT-------E-----G I-QEMTDEHW KVV HYLR N-YYLEFNIAPMIRKVCKDTGFK--------LKKIYELFP-SGPAKGA CKVAG LP--KPTG ---------------CV
MSQITVG DLVV ELDEDG FL-EDHKQW TV DVA NYLA KT-------E-----EI-EELG EEHW KMINYLR E-YFDQFGVAPMVRKMCKDTGFD--------QKKIYELFP-AGPGKGA CKIAG LP--KPTG ---------------CV
MA FIEV NGQQIEV DEDG FL-LNPDTW SEDVA KYFA KE-------E-----G I-EELTEDHW KVIKYLR D-YFFQFGIAPMVRKLCKDTGFS--------LKGIYELFP-TGPAKGA CKLAG LP--KPTG ---------------CV
MA EISFQGKTFEV DEDG FL-LR FDDW CPEWM EFVKES-------E-----G I-AEITADHQKILDFLQD-YYKKNGIAPMVRILSKNTGYK--------LKEV YELFP-SGPGKGA CKMAG LP--KPTG ---------------CV
MA EV TYKGKSFEV DEDG FL-LR FDDW CPEWV EYVKES-------E-----G I-SDISPDHQKIIDFLQD-YYKKNGIAPMVRILSKNTGFK--------LKEV YELFP-SGPGKGA CKMAG LP--KPTG ---------------CV
MA IIEYKTNKFEV DEDG FL-LKFEDW NPEWV EYVKES-------E-----G I-AV ISESHQKVIDFLQD-YYKKNGIAPMVRILSKVTGYK--------LKEIYELFP-SGPGKGA CKMAG LP--KPTG ---------------CV*
MEQKELGGKMLDIDEDG FI-QDPDAW DQAVAADLA KT-------E-----GV-DA LTDEHW KVV NYLR E-YYLEYNMAPMIRKLCKQTGFK--------LKEIYDLFP-SGPAKGA CKVAG LP--KPTG ---------------CV
MPVFEYETLKINV DEDG FM-ENPEEW NEDIA KA LA ST-------E-----DV-TDITEEHW KIINYLR D-YFKQYGIAPMIRKLCKETGFP--------LKRIYELFP-SGPAKGA CKVAG LA --KPTG ---------------CV*
MPVFEYETLKINV DEDG FM-ENPEEW NEDIA KA LA ST-------E-----DV-TDITEEHW KIINYLR D-YFKQYGIAPMIRKLCKETGFP--------LKRIYELFP-SGPAKGA CKVAG LA --KPTG ---------------CV*
MPVFEYETLKINV DEDG FM-ENPEEW NEDIA KA LA ST-------E-----DV-TDITEEHW KIINYLR D-YFKQYGIAPMIRKLCKETGFP--------LKRIYELFP-SGPAKGA CKVAG LA --KPTG ---------------CV*
MPVFEYETLKINV DEDG FM-ENPEEW NEDIA KA LA ST-------E-----DV-TDITEEHW KIINYLR D-YFKQYGIAPMIRKLCKETGFP--------LKRIYELFP-SGPAKGA CKVAG LA --KPTG ---------------CV*
MPTV NLAGM QLEV DEDG FI-ADPSKW NEDVARA LA EQ-------E-----GV-TEMTEDHW KLV NYLR Q-YYLQFGIAPMIRKVCKETGFS--------LKQIYDLFP-SGPAKGA CKVAG LP--KPTG ---------------CV
MG SFELGGR TYQTDEDG YL-VNIEEW SKEVG EYLA KE-------E-----G L--EMTESHW EVINFLR E-YYEEYKIAPMIKILV KAIAKKLGPEKG N-TKYLYDLYP-EGPAKQA CKIAG LP--KPTG ---------------CV*
MG SFELNGR TYQTDEDG YL-VNIEEW SKEVG EYLA KQ-------E-----EL--EMTEA HW EVINFLR E-YYEEYKIAPMIKILV KAIAKKFGSEKG N-TKYLYDLYP-EGPAKQA CKIAG LP--KPTG ---------------CV*
MG SFELNGR TYQTDEDG YL-VNIEEW SKEVG EYLA KQ-------E-----EL--EMTEA HW EVINFLR E-YYEEYKIAPMIKILV KAIAKKFGSEKG N-TKYLYDLYP-EGPAKQA CKIAG LP--KPTG ---------------CV*
MA TIDFQGKQV EV DEDG YL-VNLDDWVKDIG LQMA KG -------D-----GM--ELTDA HW EVINFLR E-YYAKYQIAPMIKILV KEIAKVMGPEKG N-TKYLYELFP-DGPAKQA CR YAG LP--KPTG ---------------CV*
MA TIDFQGKQV EV DEDG YL-VNLDDWVKDIG LQMA KG -------D-----GM--ELTDA HW EVINFLR E-YYAKYQIAPMIKILV KEIAKVMGPEKG N-TKYLYELFP-DGPAKQA CR YAG LP--KPTG ---------------CV*
RHMICFEGR FIPLDENG HL-VNAG DW SEDLA IHLA EL-------D-----G L--TLDHR HW LVIRFIR D-YHGIYDSVPMPKILV KGLNKAAGEER YN-IR FLYG LFP-G HPMRRSCR YAGVP--QPAG ---------------CT*
RHMICFEGR FIPLDENG HL-VNAG DW SEDLA IHLA EL-------D-----G L--TLDHR HW LVIRFIR D-YHGIYDSVPMPKILV KGLNKAAGEER YN-IR FLYG LFP-G HPMRRSCR YAGVP--QPAG ---------------CT*
MPTM EV KGKQIEV DDDG YI-INLDDW SKELA IQVAAQ-------D-----G I--TLTDA HW EVINFLR D-YYKQYQIAPMIKILV KEIGKAMGTEKG N-TKYLYELYP-GGPAKQA CKYAG LP--KPTG ---------------CV*
MPTM EV KGKQIEV DDDG YI-INLDDW SKELA IQVAAQ-------D-----G I--TLTDA HW EVINFLR D-YYKQYQIAPMIKILV KEIGKAMGTEKG N-TKYLYELYP-GGPAKQA CKYAG LP--KPTG ---------------CV*
MPTM EV KGKQIEV DDDG YI-INLDDW SKELA IQVAAQ-------D-----G I--TLTDA HW EVINFLR D-YYKQYQIAPMIKILV KEIGKAMGTEKG N-TKYLYELYP-GGPAKQA CKYAG LP--KPTG ---------------CV*
MPTM EV KGKQIEV DDDG YI-INLDDW SKELA IQVAAQ-------D-----G I--TLTDA HW EVINFLR D-YYKQYQIAPMIKILV KEIGKAMGTEKG N-TKYLYELYP-GGPAKQA CKYAG LP--KPTG ---------------CV*
MA TIEV KGKTIEV DEDG FL-ANLDDW STDVA NYFA QV -------E-----G I--DMSDQHW EVV NFLR D-YYKQYQIAPMIKILV KEIGKKLGPEKG N-TKYLYELYP-GGPAKQA CKIAG LP--KPTG ---------------CV*
MSMM DFQGKQIEV DDDG YI-INLDDW SKELAVQLA SQ-------D-----GV--TLSDA HW EVINFLR D-YYKQYQIAPMIKILA KEIGKAMGPEKG N-TKYLYELYP-GGPAKQA CKYAG LP--KPTG ---------------CV*
MPNFELNGKSIETDEDG YL-LSTDDW SENVA KYLA TT-------V-----G I-EDMTKEHW DVV NFLKD-YYAEYKIAPMIKILTKAMAEKMGKDKKEV SKYLYDLFP-GGPAKDA CKIAG LP--KPTG ---------------CV*
MPTM EV KGKQIEV EDDG YI-INLDDW SKELA IQVAAQ-------D-----G I--TLTDA HW EVINFLR D-YYKQYQIAPMIKILV KEIGKAMGTEKG N-TKYLYELYP-GGPAKQA CKYAG LP--KPTG ---------------CV*
MGIEFNGV CYETDENG YL-INLDDW SEDLA KILA EG -------E-----EI--DMTEEHW NIVRFLRR-YYDEYQIAPAV KV LTKAIAA ENNM DKKAA SEFLYG LFP-KGPGLQA CKVAG LP--KPTG ---------------CV

MEQKEFGGKMM EIDEDG FI-QDPEAW DQAVAADLA KT-------E-----GV-EDLTEDHW KVV NYLR E-YYLEYNMAPMIRKLCKTTGFK--------LKEIYDLFP-SGPAKGA CKVAG LP--KPTG ---------------CV*
PG EYKV DDV TIILDEECFL-SNPEVW NEKVA EWMARE------LE-----G I-QKMTEDHW KVV KYLR E-YW ETYGV CPPIKM LLKETGFT--------LEQIYQLFP-SGPANGA CKVAGAP--KPTG ---------------CV
MPTFTQG SV SIDV DEDG FI-VQPDKW NDAVAAA LG TT-------E-----GV-ENLTEDHW KVV NYLR D-YYVKFGVAPMIRKLCKETGFD--------LKRIYA LFP-SGPAKGA CKVAG LP--KPTG ---------------CV
MAIEV NGKTFETDEEG YL-TNLSDW EPGVA DVMA KE-------D-----DL--ELTDEHW DIINFLR E-YYEEYQIAPAVRV LTKAVGKKLGKEKG N-SKYLYA LFP-YGPGKQA CR FAG LP--KPTG ---------------CI

MPVV EFKGKKFEV DEDG FLLGG LDAW CM EWV EYVKQL-------E-----G I-EELTDEHW KVIKV LQD-YYKKNGVAPMVRV LSKVTGYP--------LKKIYELFP-SGPGKGA CKMAG LP--KPTG ---------------CV
MPTV EYKGKVFEV DEDG FLAGG LDAW CKEWV EYVKEL-------E-----G I-QELTEEHW KVINV LQD-YYRKNGVAPMVRILSKVTGFP--------LKKIYELFP-SGPGKGA CKMAG LP--KPTG ---------------CV
MPFIEV NGKQLEV DEDG FI-QDPEQW NEDVARYLA KT-------E-----QV-EELTEEHW KIV NYLHD-YFKKYQIAPMVRKLCKDNGV D--------LKKIYELFP-TGPAKGA CKIAG LP--KPTG ---------------CV
MA FIEFKGKQIEIDEDG YI-QNLDDW TPELA EYMA QQ-------D-----G I--TLTEQHW EVINFLR D-YYQKYQIAPMIKILV KEMAKMFGPDKG N-TKYLYG LFP-DGPAKQA CR YAG LP--KPTG ---------------CV
MAMWMYDGR EFDM DEDG FL-TDWETW EEGMAVELA KT-------E-----SV--A LDDR HW EVIKW LR E-YYVKYQIAPPIKM LV KEMAKLFGA EKG N-TKYLYELFP-GGPAKQA CKFAG LP--KPTG ---------------CV*
MA FLNV NGKQIEIDEDG FL-VNPEDW NEEVV QA FA KL-------E-----DV-AELTEDHW KVINYLR D-YYKQFGIAPMIRKLCKDTGFT--------LKQIYDMFP-SGPAKGA CKLAG LP--KPTG ---------------CV
MP-LEV NGKTYETDEEG YL-ANLNDW NEDLA KAMA EA -------D-----G T--TLDENHW EVINFLR E-YYEEYQIAPAVRV LTKAIGKKLGPDKG N-SKYLYELFP-YGPAKQA CKYAG LP--KPTG ---------------CV
MPMV NIAGKEV EV DEEG YL-VDLSQW NEDIA KYMAVE-------E-----KV--ELTDSHW EVV NFLR E-YYAEYQIAPAVRV LTKAIGKKLGPEKG N-NKYLYELFP-YGPAKQA CKIAG LP--KPTG ---------------CI
SDTIEV EGKEYGV DEEG YL-ANLNDWVPGVA TVMAAQ-------D-----NI--ELTDEHW DIINFLR E-YYEEYQIAPAVRV LTKAVGKKLGKDKG N-SKYLYSLFP-YGPAKQA CR FAG LP--KPTG ---------------CV
ADTIDV EGKQLAV DEEG YL-ADLNDWVPEVA TVMSKQ-------D-----NL--ELTPEHW DIINFLR E-YYEEYQIAPAVRV LTKAVGKKLGKEKG N-SKYLYSLFP-YGPAKQA CR FAG LP--KPTG ---------------CV
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