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1 GGACCTGCAGGGCCTGAAATAACCTCTGAAAGAGGAACTTGGTTAGGTACCTTCTGAGGCGGAAAGAACCAGCTGTGGAATGTGTGTCAGTTAGGGTGTG

101 GAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAG

201 AAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCACTAGTGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGA

| .

301 GAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTAGAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCC

401 GAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGG

501

601

BspLU111(799)
Agel (791)
701 CTGAGATCACCGGTCAA
>
T191 (855) A L24P25P26 + A27S (870)

801 CATGTTTGTGTTCTTGGTGTTGCTTCCACTGGTCAGTTCCCAATGCGTTAATCTCATCACCCGAACTCAATCCTATACAAATTCCTTCACCAGAGGAGTG
iI*M FV F LV LLZPLVSSQCVNTLITRTQSYTNSTFTRGYV

901 TACTATCCTGACAAAGTGTTTCGGTCAAGTGTCCTCCACTCTACTCAGGACCTCTTTCTGCCTTTCTTTTCTAACGTTACATGGTTTCATGCAATCCATG
34 Y Y PD K V F R S SV LHSTAQDLFLZPTFTFSNVTWFHA | H

V83A (1038)

1001 TGTCTGGGACAAACGGCACCAAACGCTTCGACAACCCTGCATTGCCATTCAATGATGGGGTGTACTTTGCCTCCACAGAGAAATCCAACATCATTCGAGG

67"V S G T N G T K R FDNUPALPTFNDGVYTFASTTEZKTSNII I RG

1101 ATGGATTTTCGGGACTACTCTGGACTCAAAGACACAGAGCCTGCTGATCGTTAACAACGCCACAAACGTTGTCATCAAAGTGTGCGAATTCCAGTTTTGC
10 W | F G T T LD SK TQ SLUL I VNNATNVV IKVTCTETFAOQTFSC

A Y144 + H146Q (1223)
G142D (1215)

1201 AATGATCCCTTCCTGGACGTGTACCAGAAGAATAACAAGTCCTGGATGGAGAGCGAATTTCGGGTCTACAGCAGCGCAAACAACTGCACCTTCGAGTACG

134 N D P F L D VY Q K NNJK SWMESETFU RV Y SSANNTCTFEY
Q183E (1335)
1301 TGAGTCAACCCTTTCTGATGGACCTGGAAGGGAAAGAGGGAAACTTCAAGAACCTGAGAGAGTTTGTCTTTAAGAACATCGACGGCTATTTTAAGATCTA

67V S Q P F LMD L EGT K EGNTFIKNTLT RTETFVTF FKNIDGYTFTZK I Y
V213E (1425)
1401 TAGTAAGCATACGCCTATCAACCTGGAAAGGGATCTTCCCCAGGGCTTTTCAGCCCTGGAACCTTTGGTTGACTTGCCTATTGGTATCAATATCACCAGA
2000 S K H TP INLET RDTLTPQGT FT SATLTETPLVDTLTPIG I NI TR
G252V (1542)

1501 TTTCAGACCCTTCTGGCATTGCAICGGTCTTATCTTACTCCAGTIGGATTCCTCCTCCGGGTGGACTGCCGGCGCCGCTGCCTACTATGTCGGCTATCTGC
234 F Q T L LA LHRSYLTU®PVDSSSGWTAGAAAYYVG YL
1601 AACCAAGAACGTTCCTGCTCAAGTACAACGAAAACGGCACTATTACGGATGCTGTTGATTGTGCCCTGGACCCTCTGTCTGAGACTAAATGCACCCTCAA
26’ Q P R T F L LK YN ENGT I TDAVDT CALDU®PTULSTETI KT CTLK
1701 GAGCTTTACCGTTGAGAAGGGGATTTACCAAACCAGTAATTTCCGGGTCCAACCCACCGAAAGCATTGTGCGGTTCCCAAATATCACCAATCTGTGTCCC
30 S F T V EK G I ' YQT SNTFRVQ®PTES IV RFZPN I TNIWLTCUP

S371F (1899)
G339H (1803) R346T (1824) L3681 (1890)
1801 TTTCATGAAGTGTTCAATGCTACAACCTTTGCTTCTGTGTACGCATGGAATAGGAAACGCATCTCCAATTGTGTCGCTGATTACTCCGTGATCTACAATT
334 F H EV FNATTTFASVYV YAWNT RSEKTE RISNTCVADTYSV I YN

T376A (1914)
S375F (1911)
S373P (1905)
1901 TTGCCCCATTCITCGCTTTCAAGTGTTATGGCGTTTCACCTACCAAACTTAACGACCTGTGCTTCACTAATGTGTATGCCGACTCTTTTGTGATACGAGG
367PF A P F F A F K CYGV S PTIKILNDTULT CT FTNVYA ADSTFWV I RG

R408S (2010)

D405N (2001) K417N (2037)
2001 CAATGAAGTGAGCCAGATTGCACCAGGGCAGACCGGCAACATTGCCGACTACAACTACAAGCTTCCAGATGACTTTACCGGATGTGTTATTGCATGGAAC
40 N E V S Q I AP GQTGN I ADYNYZKLPDUDT FTSGT CV I AWN

N440K (2106) V445P+G446S (2121) N460K (2166)
2101 TCAAACAAGCTGGATTCCAAGCCATCCGGCAACTATAACTACCTGTATAGACTGTTCAGGAAATCCAAGCTGAAACCATTCGAGCGAGATATAAGCACAG
434 S N K L D S K P SGNYNYLYRLTFRKSKLIK®PFERD I ST

F486P (2244) N501Y (2289)

S477N, T478K (2217) E484A (2238) F490S (2256) Q498R (2280)
2201 AAATCTACCAGGCTGGAAACAAACCCTGCAACGGCGTGGCTGGGCCTAACTGCTACICCCCATTGCAGAGTTACGGATTCAGACCTACATACGGGGTGGG
47*E | Y Q A G N K P CNGVAGTPNTCYSPLQSYGTFRTPTYGVG




Y505H (2301)
2301 TCACCAACCCTATCGTGTCGTAGTCCTGAGTTTTGAGCTCCTCCATGCCCCAGCCACAGTCTGTGGCCCCAAGAAAAGCACCAATCTGGTGAAGAACAAA
500 H Q P Y RV V V L S F ELLHAPATVCGUPIKI K STNILV KN K

2401 TGCGTGAACTTTAACTTTAACGGACTCACAGGAACCGGCGTATTGACGGAGAGTAACAAGAAGTTCCTGCCATTCCAGCAGTTCGGTCGCGATATTGCCG
534 C V N F N FNG LTS GTS GV LTESNIKIKFLZPTFQQFG G RD I A

2501 ACACTACCGACGCTGTCCGAGATCCCCAGACATTGGAGATTCTTGATATCACACCCTGTAGTTTCGGCGGAGTGAGCGTGATTACGCCCGGAACCAATAC
67D T T DAV RD PQTULE TILD ITPCSTFGGVSV ITPGTNT
D614G (2628)
2601 CAGCAATCAGGTTGCCGTCCTGTATCAGGGCGTGAATTGCACCGAGGTACCTGTCGCCATCCACGCTGACCAACTTACACCCACATGGCGAGTATATTCC
600 S N Q VAV L YQ GV NG CTTEVPVAIHADGO GQLTU PTWTR RVYS
H655Y (2751)
2701 ACCGGCTCCAACGTCTTTCAGACACGTGCTGGATGTCTGATCGGTGCAGAATATGTTAATAATAGCTACGAGTGTGATATCCCCATCGGTGCTGGAATAT
634 T G S NV FQ T RAGT CUL I GA EYVNNISYETCD I P I G A G I
P681H (2829) R685A (2841)
N679K (2823) R683A (2835)
2801 GCGCCTCTTATCAAACTCAAACCAAATCTCACAGGGCGGCAGCTAGTGTAGCATCCCAAAGTATCATTGCCTACACAATGAGCCTCGGTGCTGAGAATTC
667FC A S Y Q T Q T K S H RAAASVASQS I I AYTMSLGATENS
2901 TGTCGCCTACAGCAACAACTCCATTGCTATCCCTACTAACTTCACAATCAGTGTGACAACTGAAATTCTGCCCGTATCTATGACCAAAACAAGCGTTGAC
7000 V A Y SNNGS I A I PTNTFT ISV TTETILTPVSMTTI KTSVD
N764K (3078)
3001 TGCACCATGTACATCTGTGGCGATTCTACCGAATGTAGCAATCTCCTCCTGCAATACGGATCATTCTGCACTCAGCTGAAGCGTGCCCTCACAGGTATTG
734 C T M Y | C GD ST ECSNULIULULQYG S FCT QLI K RALTG I
D796Y (3174)

3101 CAGTTGAGCAGGACAAGAATACGCAGGAAGTGTTTGCCCAGGTGAAGCAAATCTACAAAACTCCACCCATAAAATACTTTGGCGGATTCAATTTCTCACA
767PA V E Q D K N TQ EV FAQV KGO QI YKTZ®PZPIKTYTFGGTFNTFSAQ
3201 GATCCTGCCCGATCCCTCAAAACCCTCCAAGCGTAGCTTTATCGAGGATCTGCTCTTCAACAAGGTAACCCTCGCAGATGCCGGTTTCATCAAGCAGTAT
8 | L P D P S K P SK R S F I EDLULTFNIKVTLADAGT F I KQY
3301 GGCGATTGTCTGGGAGACATCGCCGCTCGGGACCTGATCTGTGCACAGAAGTTCAATGGACTGACCGTGCTGCCTCCCTTGCTGACCGACGAGATGATAG
84 G D C L G D | AARDTULICAQIKTFEFNGTLTVULPPLTLTDTEM.I
3401 CCCAATACACTAGCGCCCTGCTGGCCGGCACCATCACTTCTGGGTGGACATTCGGAGCTGGCGCTGCCCTTCAGATTCCTTTTGCTATGCAGATGGCCTA
87PA Q Y T S A LLAGT I'TSGWTTFGAGAATLGO QTIPTFAMOQMAY
3501 CCGCTTTAACGGCATCGGTGTGACACAAAACGTTCTGTATGAAAACCAGAAACTCATCGCCAACCAGTTCAACAGTGCTATCGGTAAGATACAGGATAGC
9% R F N G I GV TQNV LY ENAO QKL I ANQTFNISAIGI K I Q D S

Q954H (3648) N969K (3693)
3601 CTGTCATCCACTGCCAGCGCATTGGGAAAGTTGCAGGATGTAGTGAACCACAATGCCCAGGCACTTAACACCCTGGTGAAACAGCTCTCTTCAAAGTTTG
934 L S S T A S A LGKLQDVVNHNAQATLNTTLVZKG QLTS STKF
3701 GTGCCATTTCTAGCGTGCTGAATGACATACTGAGCCGGTTGGACAAGGTGGAGGCTGAAGTGCAGATTGATAGGCTGATAACTGGGCGCCTTCAGTCTCT

%7 G A | S SV LND I L S RLDJ KVEATEVAQID RTL I TSGR RILAQS.L
3801 TCAGACCTATGTGACCCAGCAGCTCATCCGCGCTGCTGAAATTCGCGCATCCGCTAACCTGGCAGCAACCAAAATGTCCGAGTGTGTGCTGGGTCAGTCT
9000 Q T Y V T Q Q L I R A A E I RA SANULAATIKMSETCV LGAQ S

3901 AAGAGAGTGGACTTTTGCGGGAAGGGGTATCACCTGATGTCTTTTCCTCAGTCTGCACCCCATGGTGTGGTCTTTCTGCACGTGACTTATGTCCCAGCTC
1034 K RV D F C G K G YH LM S FPQSAPHSGVV FLHVT YV PA

4001 AGGAAAAGAACTTCACTACAGCCCCAGCCATCTGCCACGATGGGAAAGCCCACTTTCCCAGGGAAGGCGTATTCGTGTCCAATGGTACTCATTGGTTCGT
1067*Q E K N F T T A P A I C HDGIKAHT FUPR REGVYV FV SNUGTHW F V
4101 CACTCAGAGAAATTTCTACGAGCCCCAGATTATAACCACTGACAATACATTTGTATCCGGCAATTGTGATGTGGTTATCGGGATTGTGAATAATACTGTT
11700 T Q R N F Y E P Q I I T T DNTFV SGNZ CDVV I G I VNNTYV
4201 TACGATCCTTTGCAGCCAGAGCTGGACTCCTTCAAGGAGGAGCTTGACAAATATTTTAAGAATCACACATCACCTGACGTCGACCTCGGAGATATTTCAG
1134 Y D P L Q P E L D S F K E E LD K Y FKNWHTSPDVDLSGH D I S

4301 GAATCAATGCTTCCGTGGTCAATATTCAGAAGGAGATAGACAGGCTGAATGAGGTTGCCAAGAACCTCAACGAGTCTCTGATCGATCTGCAGGAGTTGGG
1167 G I N A S V V N I Q K E I Db R L N EV AKNILNTETSUL I DLAQETLG
4401 CAAGTACGAACAGTATATCAAATGGCCITGGTACATTTGGCTTGGGTTCATTGCTGGGCTGATAGCTATCGTCATGGTGACAATTATGTTGTGTTGCATG
1200 K Y EQ Y I KW PW Y I W LGTF I AGL I A 1 VMV T IMILTCTCMWM

Nhel (4555)

4501 ACATCCTGCTGTAGTTGTCTGAAGGGCTGCTGCTCATGCGGCAGCTGTTGCTAAAGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAA
1234 T S C C S C LK GO CGC SCGSCC o
4601 ACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACA

4701 ACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAA
> -

4801 TACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGC

4901 ATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCA

5001 CTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGC

5101 TCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTT

144
T4l L4




5201 AGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGA
144 N R T Y K L P I L E E I T T KV L KGNMTE I LV FCDUPAYD S
5301 GATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCC
74 | L E R CM G C P SV V R I S RDVEDSY PHIRVAV I TDFD
5401 TTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCC
734K Q G N SV ASG I A I A EACVTVZRG I YAEITHVAS I I EG
5501 CAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTG
404 T K T R I AA GV HHIKNDEY LMT I KETA AV EV L ETLDAQAQ
5601 AGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATG
74S I N F T K M- -
5701 GCGTCTCCAGCTTATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTG

5801 TTACGACATTTTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCT
-

5901 ATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCAT

6001 GTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTT

6101 TACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGG

BspLU111 (6259)
6201 GCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGTTAATTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAA
-

6301 AAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTAT

6401 AAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAG

6501 CGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGAC

6601 CGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGA

6701 GGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTAC

6801 CTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAA

6901 GGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACAT

7001 TTAAATCAGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAA
7101 ACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA
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