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1 GGACCTGCAGGGCCTGAAATAACCTCTGAAAGAGGAACTTGGTTAGGTACCTTCTGAGGCGGAAAGAACCAGCTGTGGAATGTGTGTCAGTTAGGGTGTG

101 GAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAG

201 AAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCACTAGTGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGA

| .

301 GAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTAGAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCC

401 GAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGG

501

601

BspLU11 |
Agel (791)
701 CTGAGATCACCGGTCAA
-
T19I (855) A L24P25P26 + A27S (870)

801 CATGTTTGTGTTCTTGGTGTTGCTTCCACTGGTCAGTTCCCAATGCGTTAATCTCATCACCCGAACTCAATCCTATACAAATTCCTTCACCAGAGGAGTG

1I*»M FV F LV LLPLV SSQCVNILITRTOQSYTNS ST FTRGV
A H69V70 (995)

901 TACTATCCTGACAAAGTGTTTCGGTCAAGTGTCCTCCACTCTACTCAGGACCTCTTTCTGCCTTTCTTTTCTAACGTTACATGGTTTCATGCAATCICTG
34 Y Y P D K V F R S SV LHSTAQDLFULUPTFTFSNVTWFHA IS

1001 GGACAAACGGCACCAAACGCTTCGACAACCCTGTATTGCCATTCAATGATGGGGTGTACTTTGCCTCCACAGAGAAATCCAACATCATTCGAGGATGGAT

67 G T N G T K R FDNPV L PFNDG GV Y FASTEZKS SN T I RGW I

1101 TTTCGGGACTACTCTGGACTCAAAGACACAGAGCCTGCTGATCGTTAACAACGCCACAAACGTTGTCATCAAAGTGTGCGAATTCCAGTTTTGCAATGAT
1 F G T T LD S K TQ S LUL I VNNATNVVYV I KVCETFAQTFTCND

G142D (1209)

1201 CCCTTCCTGGACGTGTACTATCACAAGAATAACAAGTCCTGGATGGAGAGCGAATTTCGGGTCTACAGCAGCGCAAACAACTGCACCTTCGAGTACGTGA
134 P F L DV Y YH K NNIK SWWME S EFI RV Y S SANNTGCTTFE YV

1301 GTCAACCCTTTCTGATGGACCTGGAAGGGAAACAGGGAAACTTCAAGAACCTGAGAGAGTTTGTCTTTAAGAACATCGACGGCTATTTTAAGATCTATAG

l67/#S Q P F L M D L E G K Q GN F KNLRETFV FKN I DGY FK I Y'S

V213G (1422)

1401 TAAGCATACGCCTATCAACCTGGGAAGGGATCTTCCCCAGGGCTTTTCAGCCCTGGAACCTTTGGTTGACTTGCCTATTGGTATCAATATCACCAGATTT
2000 K H T P I N LG RDULUPQGTFSALTEW®PLVDULU®P 1T G I N I TR F

1501 CAGACCCTTCTGGCATTGCATCGGTCTTATCTTACTCCAGGTGATTCCTCCTCCGGGTGGACTGCCGGCGCCGCTGCCTACTATGTCGGCTATCTGCAAC
234 Q T L L A LHRSYLTU®PGDSSSGWTAGAAAYYV G Y LAQ

1601 CAAGAACGTTCCTGCTCAAGTACAACGAAAACGGCACTATTACGGATGCTGTTGATTGTGCCCTGGACCCTCTGTCTGAGACTAAATGCACCCTCAAGAG

267P R T F L L K YN ENGT I TDAVDT CATLDU®PTULSTETI KT CTLK S

1701 CTTTACCGTTGAGAAGGGGATTTACCAAACCAGTAATTTCCGGGTCCAACCCACCGAAAGCATTGTGCGGTTCCCAAATATCACCAATCTGTGTCCCTTT
300k F TV EKG I YyQT SN FRVQ®PTES I V RFWPN I TNILTCPF

G339D (1800) S371F (1896)
1801 GATGAAGTGTTCAATGCTACAAGGTTTGCTTCTGTGTACGCATGGAATAGGAAACGCATCTCCAATTGTGTCGCTGATTACTCCGTGCTGTACAATITIG
334D EV FNATRTFASVYV YAWNT REKT RTISNTC CVADTY SV LYNTF

T376A (1911)
S375F (1908)
S373P (1902) D405N (1998)
1901 CCCCATTCITCGCTTTCAAGTGTTATGGCGTTTCACCTACCAAACTTAACGACCTGTGCTTCACTAATGTGTATGCCGACTCTTTTGTGATACGAGGCAA

367/ A P F F A F K CYGV SPTI KULNDTU LT CTFTNVYADST FV I RGN

R408S (2007) K417N (2034)
2001 TGAAGTGAGCCAGATTGCACCAGGGCAGACCGGCAACATTGCCGACTACAACTACAAGCTTCCAGATGACTTTACCGGATGTGTTATTGCATGGAACTCA
408 EV S Q I A PGQTGNIADTYNTYZ KTLTPDIDTFTGTCV I AWN S

N440K (2103) L452R (2139)
2101 AACAAGCTGGATTCCAAGGTGGGTGGCAACTATAACTACAGATATAGACTGTTCAGGAAATCCAACCTGAAACCATTCGAGCGAGATATAAGCACAGAAA
434 N K L D S KV GGGNYNY RY RULTFRIKSNIULIK®PTFTETRD I STE

F486V (2241) N501Y (2286)

S477N, T478K (2214) E484A (2235) Q498R (2277) Y505H (2298)
2201 TCTACCAGGCTGGAAACAAACCCTGCAACGGCGTGGCTGGGGTGAACTGCTACTTCCCATTGCAGAGTTACGGATTCAGACCTACATACGGGGTGGGTCA
467 1 Y Q AG N K P C NGV A GV NI CY FPLQSYGFRPTYGV GH

2301 CCAACCCTATCGTGTCGTAGTCCTGAGTTTTGAGCTCCTCCATGCCCCAGCCACAGTCTGTGGCCCCAAGAAAAGCACCAATCTGGTGAAGAACAAATGC
S50 Q P Y RV V V L S F ELLHAPATVTCGU PIKI K STNILVIKNTKC




2401 GTGAACTTTAACTTTAACGGACTCACAGGAACCGGCGTATTGACGGAGAGTAACAAGAAGTTCCTGCCATTCCAGCAGTTCGGTCGCGATATTGCCGACA
53 V N F N FNGLTSGTSGV LTESNIKIKTFULZPFQQFGRD I AD

2501 CTACCGACGCTGTCCGAGATCCCCAGACATTGGAGATTCTTGATATCACACCCTGTAGTTTCGGCGGAGTGAGCGTGATTACGCCCGGAACCAATACCAG
S67*T T D AV RD PQTLE I LD ITPCSTFGGVSV ITPGTNTS
D614G (2625)
2601 CAATCAGGTTGCCGTCCTGTATCAGGGCGTGAATTGCACCGAGGTACCTGTCGCCATCCACGCTGACCAACTTACACCCACATGGCGAGTATATTCCACC
600 N Q V AV L YQ GV NG CTTEV PVATIHADGO QLTU PTWTR RVYVYST
H655Y (2748)
2701 GGCTCCAACGTCTTTCAGACACGTGCTGGATGTCTGATCGGTGCAGAATATGTTAATAATAGCTACGAGTGTGATATCCCCATCGGTGCTGGAATATGCG
634 G S NV FQ T RAGTC UL IGAEYVNNSYTECD I P I GAG IC
P681H (2826) R685A (2838)
N679K (2820) R683A (2832)
2801 CCTCTTATCAAACTCAAACCAAATCTCACAGGGCGGCAGCTAGTGTAGCATCCCAAAGTATCATTGCCTACACAATGAGCCTCGGTGCTGAGAATTCTGT
667PA S Y Q T Q T K S H RAAASVASQSIT I AYTMSTLGATENSYV
2901 CGCCTACAGCAACAACTCCATTGCTATCCCTACTAACTTCACAATCAGTGTGACAACTGAAATTCTGCCCGTATCTATGACCAAAACAAGCGTTGACTGC
700 A Y S NN S I A I PTNTFT I SV TTETILZPVSMTTI KTSVDLC
N764K (3075)
3001 ACCATGTACATCTGTGGCGATTCTACCGAATGTAGCAATCTCCTCCTGCAATACGGATCATTCTGCACTCAGCTGAAGCGTGCCCTCACAGGTATTGCAG
73 T M Y I C GD ST ECSNTULTLTLOQYGSTFCTQTLEKT RALTG I A
D796Y (3171)

3101 TTGAGCAGGACAAGAATACGCAGGAAGTGTTTGCCCAGGTGAAGCAAATCTACAAAACTCCACCCATAAAATACTTTGGCGGATTCAATTTCTCACAGAT
767"V E Q D K N T Q EV FAQVIKU QI YKTTPPIKYTFGGTFNTFSQ I
3201 CCTGCCCGATCCCTCAAAACCCTCCAAGCGTAGCTTTATCGAGGATCTGCTCTTCAACAAGGTAACCCTCGCAGATGCCGGTTTCATCAAGCAGTATGGC
80 L P D P S K P SKURGSTF I EDTULTLTFNEKVYVTTLADAGTE I KOQYG
3301 GATTGTCTGGGAGACATCGCCGCTCGGGACCTGATCTGTGCACAGAAGTTCAATGGACTGACCGTGCTGCCTCCCTTGCTGACCGACGAGATGATAGCCC
84 D C L G D | AARDTULICAQIKT FNGTLTVTILPPTLTLTDTEM.IA
3401 AATACACTAGCGCCCTGCTGGCCGGCACCATCACTTCTGGGTGGACATTCGGAGCTGGCGCTGCCCTTCAGATTCCTTTTGCTATGCAGATGGCCTACCG
87"Q Y T S A LLAGT ITSGWTTFGAGAATLG QTIPTFAMGOQMA YR
3501 CTTTAACGGCATCGGTGTGACACAAAACGTTCTGTATGAAAACCAGAAACTCATCGCCAACCAGTTCAACAGTGCTATCGGTAAGATACAGGATAGCCTG
9 F N G | GV T QNV LY ENOQIKTLTIANGO GTFNTSATIGE K I QDS L

Q954H (3645) N969K (3690)
3601 TCATCCACTGCCAGCGCATTGGGAAAGTTGCAGGATGTAGTGAACCACAATGCCCAGGCACTTAACACCCTGGTGAAACAGCTCTCTTCAAAGTTTGGTG
934 S S T A S A L G K LQDVVNHNAQATLNTTLVZEKG QTLTSTSTKTFG
3701 CCATTTCTAGCGTGCTGAATGACATACTGAGCCGGTTGGACAAGGTGGAGGCTGAAGTGCAGATTGATAGGCTGATAACTGGGCGCCTTCAGTCTCTTCA

%7PA I S SV L ND I L SR LDJIKVEATEVAQ I DU RIL I TSGR RILQSILAQ
3801 GACCTATGTGACCCAGCAGCTCATCCGCGCTGCTGAAATTCGCGCATCCGCTAACCTGGCAGCAACCAAAATGTCCGAGTGTGTGCTGGGTCAGTCTAAG
900 T Y V T Q Q L I R A A E I RA SANULAATIKMSET CVLGAQ S K

3901 AGAGTGGACTTTTGCGGGAAGGGGTATCACCTGATGTCTTTTCCTCAGTCTGCACCCCATGGTGTGGTCTTTCTGCACGTGACTTATGTCCCAGCTCAGG
1034 R VD F C G K G YH LM S FPQ SAPHG GV YV FLHVTYV PAAQ

4001 AAAAGAACTTCACTACAGCCCCAGCCATCTGCCACGATGGGAAAGCCCACTTTCCCAGGGAAGGCGTATTCGTGTCCAATGGTACTCATTGGTTCGTCAC
1067 E K N F T T A P A I CHDGIKAHTF®PREG GV FV SNGTHWFVT
4101 TCAGAGAAATTTCTACGAGCCCCAGATTATAACCACTGACAATACATTTGTATCCGGCAATTGTGATGTGGTTATCGGGATTGTGAATAATACTGTTTAC
1100 Q R N F Y E P Q I I T T DNTFV SGNTCDVV I G I VNNTWVY
4201 GATCCTTTGCAGCCAGAGCTGGACTCCTTCAAGGAGGAGCTTGACAAATATTTTAAGAATCACACATCACCTGACGTCGACCTCGGAGATATTTCAGGAA
1134 D P L Q P E L D S F K E E LD K Y FKNWHTSPDVDTULSGHD I SG

4301 TCAATGCTTCCGTGGTCAATATTCAGAAGGAGATAGACAGGCTGAATGAGGTTGCCAAGAACCTCAACGAGTCTCTGATCGATCTGCAGGAGTTGGGCAA
1167 I N A S V V N 1 Q K E I D R LN EV AKNILNETSIL I DLAQETLSGHK
4401 GTACGAACAGTATATCAAATGGCCTTGGTACATTTGGCTTGGGTTCATTGCTGGGCTGATAGCTATCGTCATGGTGACAATTATGTTGTGTTGCATGACA
1200 Y EQ Y I KW PW Y I W LGTF I AGUL I A 1T VMVT IMLTCTC CMT

Nhel (4552)

4501 TCCTGCTGTAGTTGTCTGAAGGGCTGCTGCTCATGCGGCAGCTGTTGCTAAAGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACC
1234 S C C S C L K G C C S C G S C C o
4601 ACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACA

4701 ACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATAC
> -

4801 AGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATT

4901 AGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTG

5001 ACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCA

5101 AGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGT

1414 o N
5201 TCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGAT
1394 R T Y K L P I L E E I T T KV LKGNMTE I LV FCDUPAYD S I
5301 GAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTC
%64 L E R C M G C P SV V R I S RDVEDSYPHRVAV I TDFDK




5401 TGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAG
7249Q G N SV A SG I A1l A EACVTVU RG I YAE I HVAS 1 I EGT

5501 TCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGA
304 K T R I AAGV HHIKNDEYLMT I KETA AV EV L ELDA QAQS

5601 GATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCG
64 I N F T K M - ]

5701 TCTCCAGCTTATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTA

5801 CGACATTTTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATC
-

5901 CACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTA

6001 CTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTAC

6101 CGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCG

BspLU111 (6256)
6201 GTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGTTAATTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAG
-

6301 GCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAA

6401 GATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGT

6501 GGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGC

6601 TGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGT

6701 ATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTT

6801 CGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGA

6901 TCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTA

7001 AATCAGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACG
7101 AAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA
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