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1 GAGCTTGGCCCATTGCATACGTTGTATCCATATCATAATATGTACATTTATATTGGCTCATGTCCAACATTACCGCCATGTTGACATTGATTATTGACTA

101 GTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCC

201 CAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAA

301 ACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACA

401 TGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATA

501 GCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAAC

[—

601 AACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCC

701 ATCCACGCTGTTTTGACCTCCATAGAAGACACCGGGACCGATCCAGCCTCCGGTCGACCGATCCTGAGAACTTCAGGgtgagtttggggacccttgattg
—_—

801 ttctttctttttcgctattgtaaaattcatgttatatggagggggcaaagttttcagggtgttgtttagaatgggaagatgtcccttgtatcaccatgga

901 ccctcatgataattttgtttctttcactttctactctgttgacaaccattgtctcctcttattttcttttcattttctgtaactttttcgttaaacttta

1001 gcttgcatttgtaacgaatttttaaattcacttttgtttatttgtcagattgtaagtactttctctaatcacttttttttcaaggcaatcagggtatatt

1101 atattgtacttcagcacagttttagagaacaattgttataattaaatgataaggtagaatatttctgcatataaattctggctggegtggaaatattctt

1201 attggtagaaacaactacaccctggtcatcatcctgectttctctttatggttacaatgatatacactgtttgagatgaggataaaatactctgagtcca

1301 aaccgggcccctctgctaaccatgttcatgecttettetctttcctacagCTCCTGGGCAACGTGCTGGTTGTTGTGCTGTCTCATCATTTTGGCAAAGA

= A27S
Agel (1416) T191 (1480) A L24P25P26 (1495)

1401 ATTCCTCGACGGATCCACCGGTCAACATGTTTGTGTTCTTGGTGTTGCTTCCACTGGTCAGTTCCCAATGCGTTAATCTCATCACCCGAACTCAAICCTA

i*M FV F LV LLPLV SSQCVNTLIITRTAQSY

1501 TACAAATTCCTTCACCAGAGGAGTGTACTATCCTGACAAAGTGTTTCGGTCAAGTGTCCTCCACTCTACTCAGGACCTCTTTCTGCCTTTCTTTTCTAAC
25 T N S FTRGV Y Y PDJIKVTFRSSV LHSTQDTULTFTLTPTFTF SN

1601 GTTACATGGTTTCATGCAATCCATGTGTCTGGGACAAACGGCACCAAACGCTTCGACAACCCTGTATTGCCATTCAATGATGGGGTGTACTTTGCCTCCA

¢V TW FHA I HV SGTNSGTI K RTFDNUWPVLPFNDGV Y FAS
1701 CAGAGAAATCCAACATCATTCGAGGATGGATTTTCGGGACTACTCTGGACTCAAAGACACAGAGCCTGCTGATCGTTAACAACGCCACAAACGTTGTCAT
2T E K S N I I RGW I FGTT LD SKTQSULL I VNNATNUWVV I

G142D (1840)
1801 CAAAGTGTGCGAATTCCAGTTTTGCAATGATCCCTTCCTGGACGTGTACTATCACAAGAATAACAAGTCCTGGATGGAGAGCGAATTTCGGGTCTACAGC
125 K V. C E FQ FCNDUPFLDVYJYHEKNNTIKTSWMTETSTETFTRVYS
1901 AGCGCAAACAACTGCACCTTCGAGTACGTGAGTCAACCCTTTCTGATGGACCTGGAAGGGAAACAGGGAAACTTCAAGAACCTGAGAGAGTTTGTCTTTA
159k S AN NCTFE YV SQPFLMDTLTEGE KT QGNTFTZKNTLT RTETFVF
V213G (2053)

2001 AGAACATCGACGGCTATTTTAAGATCTATAGTAAGCATACGCCTATCAACCTGGGAAGGGATCTTCCCCAGGGCTTTTCAGCCCTGGAACCTTTGGTTGA
192K N | D G Y F K I Y SKHTUP INLG RDTILTPQGTFSATLTETPTLVD
2101 CTTGCCTATTGGTATCAATATCACCAGATTTCAGACCCTTCTGGCATTGCATCGGTCTTATCTTACTCCAGGTGATTCCTCCTCCGGGTGGACTGCCGGE
225 L P I' G I'N I'T RFQTTULLATLUHTR RSYTLTTPGDSSSGWTAG
2201 GCCGCTGCCTACTATGTCGGCTATCTGCAACCAAGAACGTTCCTGCTCAAGTACAACGAAAACGGCACTATTACGGATGCTGTTGATTGTGCCCTGGACC
29k AA A Y YV G Y LQPRTT FTLTLEKTYNTENSGT I TDAVDTCATLTD
2301 CTCTGTCTGAGACTAAATGCACCCTCAAGAGCTTTACCGTTGAGAAGGGGATTTACCAAACCAGTAATTTCCGGGTCCAACCCACCGAAAGCATTGTGCG
22 P L S ET K C T LK S FTV EKG I YQTSNTFEFRVYVQPTTES I VR

G339D (2431)
2401 GTTCCCAAATATCACCAATCTGTGTCCCTTTGATGAAGTGTTCAATGCTACAAGGTTTGCTTCTGTGTACGCATGGAATAGGAAACGCATCTCCAATTGT
3 F PN I TN LCUPTFDTEVTFNATRTFASVYJYAWNT RTEKT RTISNTCEC

T376A (2542)
S373P (2533)
S371F (2527) S375F (2539)
2501 GTCGCTGATTACTCCGTGCTGTACAATITIIGCCCCATTCITCGCTTTCAAGTGTTATGGCGTTTCACCTACCAAACTTAACGACCTGTGCTTCACTAATG
3% V. A D Y SV L YNTFAUPTFTFATFIKTCYGV SPTIKTLNDTLTCTFTN

R408S (2638)
D405N (2629) K417N (2665)
2601 TGTATGCCGACTCTTTTGTGATACGAGGCAATGAAGTGAGCCAGATTGCACCAGGGCAGACCGGCAACATTGCCGACTACAACTACAAGCTTCCAGATGA
32V Y AD S FV I RGNEV SQ I APGQTGNTIADTYNTYTKTLTPTDTD




N440K (2734)
2701 CTTTACCGGATGTGTTATTGCATGGAACTCAAACAAGCTGGATTCCAAGGTGGGTGGCAACTATAACTACCTGTATAGACTGTTCAGGAAATCCAACCTG
425 F T G C V | AW N SN K LD SKVGGNYNYULYI RULFRIK SN L

S477N, T478K (2845) E484A (2866) Q493R (2893
2801 AAACCATTCGAGCGAGATATAAGCACAGAAATCTACCAGGCTGGAAACAAACCCTGCAACGGCGTGGCTGGGTTCAACTGCTACTTCCCATTGCGCAGTT
450 K P F E RD I ST E I YQAGNZEKT PCNGVAGTFEFNTCYTFZPTLTR RS

N501Y (2917)
Q498R (2908) Y505H (2929)

2901 ACGGATTCAGACCTACATACGGGGTGGGTCACCAACCCTATCGTGTCGTAGTCCTGAGTTTTGAGCTCCTCCATGCCCCAGCCACAGTCTGTGGCCCCAA

42Y G F R P T Y GV GHQUPYRVVV LSTFTETLTLHATPATVCGTZPEK

3001 GAAAAGCACCAATCTGGTGAAGAACAAATGCGTGAACTTTAACTTTAACGGACTCACAGGAACCGGCGTATTGACGGAGAGTAACAAGAAGTTCCTGCCA
525 K S T N LV KNI K CVNT FNTFNGLTS GTS GV L TESNIKIK F L P

3101 TTCCAGCAGTTCGGTCGCGATATTGCCGACACTACCGACGCTGTCCGAGATCCCCAGACATTGGAGATTCTTGATATCACACCCTGTAGTTTCGGCGGAG
550 F Q Q F G RD I ADTTDA AV RDUPQTULTE I LD I T PC S FGG
D614G (3256)
3201 TGAGCGTGATTACGCCCGGAACCAATACCAGCAATCAGGTTGCCGTCCTGTATCAGGGCGTGAATTGCACCGAGGTACCTGTCGCCATCCACGCTGACCA
592V SV | T P G TNT SN QVAV L YQGVNTCTEV PV A I HADNAQ
H655Y (3379)
3301 ACTTACACCCACATGGCGAGTATATTCCACCGGCTCCAACGTCTTTCAGACACGTGCTGGATGTCTGATCGGTGCAGAATATGTTAATAATAGCTACGAG
625k L T PTWIRV Y ST G SNV FQTW RAGT CUL I GAEYVNNSYE
P681H (3457)
N679K (3451) Furin cleavage site
3401 TGTGATATCCCCATCGGTGCTGGAATATGCGCCTCTTATCAAACTCAAACCAAATCTCACAGGCGGGCACGTAGTGTAGCATCCCAAAGTATCATTGCCT
659 C D I P I G A G I C A SYQTAQT K SHU R RARISVASQS I I A
3501 ACACAATGAGCCTCGGTGCTGAGAATTCTGTCGCCTACAGCAACAACTCCATTGCTATCCCTACTAACTTCACAATCAGTGTGACAACTGAAATTCTGCC
692kY T M S L G A EN SV AY SNNISIT A I PTNZTFT I SV TTE I L P
3601 CGTATCTATGACCAAAACAAGCGTTGACTGCACCATGTACATCTGTGGCGATTCTACCGAATGTAGCAATCTCCTCCTGCAATACGGATCATTCTGCACT
72# V. S M T K T SV DOCTMY I CGD ST ECS SNULILULQYGST FCT
N764K (3706)
3701 CAGCTGAAGCGTGCCCTCACAGGTATTGCAGTTGAGCAGGACAAGAATACGCAGGAAGTGTTTGCCCAGGTGAAGCAAATCTACAAAACTCCACCCATAA
7%k Q L K RA LTG I AV EQDI KNTI QEVFAQV KA QI Y KT PP I
D796Y (3802)
3801 AATACTTTGGCGGATTCAATTTCTCACAGATCCTGCCCGATCCCTCAAAACCCTCCAAGCGTAGCTTTATCGAGGATCTGCTCTTCAACAAGGTAACCCT
792K Y F G G F N F SQ I L PD?PSKUPSIK I RST F I EDIULTLTFNIKVTL
3901 CGCAGATGCCGGTTTCATCAAGCAGTATGGCGATTGTCTGGGAGACATCGCCGCTCGGGACCTGATCTGTGCACAGAAGTTCAATGGACTGACCGTGCTG
825 A D A G F | K Q YGDTCULGD I AARDI L I CAQK FNGILTWV L
4001 CCTCCCTTGCTGACCGACGAGATGATAGCCCAATACACTAGCGCCCTGCTGGCCGGCACCATCACTTCTGGGTGGACATTCGGAGCTGGCGCTGCCCTTC
89 P P L L T DEM I AQYTSALILAGT I T SGWTFGAGAA AL
4101 AGATTCCTTTTGCTATGCAGATGGCCTACCGCTTTAACGGCATCGGTGTGACACAAAACGTTCTGTATGAAAACCAGAAACTCATCGCCAACCAGTTCAA
82 Q | P FAMAQMAY R FNG G I GV T QNV LY ENA QKL I ANQTFN
Q954H (4276)
4201 CAGTGCTATCGGTAAGATACAGGATAGCCTGTCATCCACTGCCAGCGCATTGGGAAAGTTGCAGGATGTAGTGAACCACAATGCCCAGGCACTTAACACC
925k S A 1 GK I Q b sSL S STASALSGI K LAQDVVNUHNARGQALNT
N969K (4321)
4301 CTGGTGAAACAGCTCTCTTCAAAGTTTGGTGCCATTTCTAGCGTGCTGAATGACATACTGAGCCGGTTGGACAAGGTGGAGGCTGAAGTGCAGATTGATA
959 L V K Q L S S K FGA I S SV LND I L SRULDIKVEATEWVAQID
4401 GGCTGATAACTGGGCGCCTTCAGTCTCTTCAGACCTATGTGACCCAGCAGCTCATCCGCGCTGCTGAAATTCGCGCATCCGCTAACCTGGCAGCAACCAA
992FR L I T G R LQ S LQTYVTQQL I RAAEI RASANILAATK
4501 AATGTCCGAGTGTGTGCTGGGTCAGTCTAAGAGAGTGGACTTTTGCGGGAAGGGGTATCACCTGATGTCTTTTCCTCAGTCTGCACCCCATGGTGTGGTC
025 M S E C V L G Q S K RVDTFT CGIKTGYHTILMS ST FUPQSAUPHGVYV
4601 TTTCTGCACGTGACTTATGTCCCAGCTCAGGAAAAGAACTTCACTACAGCCCCAGCCATCTGCCACGATGGGAAAGCCCACTTTCCCAGGGAAGGCGTAT
059 F L H V T YV P A Q EK N FTTAUZPA I CHUDGI KAHTFUPREGV
4701 TCGTGTCCAATGGTACTCATTGGTTCGTCACTCAGAGAAATTTCTACGAGCCCCAGATTATAACCACTGACAATACATTTGTATCCGGCAATTGTGATGT
1092F V S N G T HW FV T QRN FYEPQ Il I TTDNTFV SGNT CDV
4801 GGTTATCGGGATTGTGAATAATACTGTTTACGATCCTTTGCAGCCAGAGCTGGACTCCTTCAAGGAGGAGCTTGACAAATATTTTAAGAATCACACATCA
1125 v. 1 G I V. N N T V Y D P L Q P E LD S F K E E LDIK Y FKNWHT S
4901 CCTGACGTCGACCTCGGAGATATTTCAGGAATCAATGCTTCCGTGGTCAATATTCAGAAGGAGATAGACAGGCTGAATGAGGTTGCCAAGAACCTCAACG
1159 P D V D L G D I S G I NA SV VN I Q K E I DRLNTEVAIKNLN
5001 AGTCTCTGATCGATCTGCAGGAGTTGGGCAAGTACGAACAGTATATCAAATGGCCTTGGTACATTTGGCTTGGGTTCATTGCTGGGCTGATAGCTATCGT
1192 E S L I D L Q E L G K Y EQ Y I KW PW Y IWLGTF I AG L I A 1V
Nhel (5183)
5101 CATGGTGACAATTATGTTGTGTTGCATGACATCCTGCTGTAGTTGTCTGAAGGGCTGCTGCTCATGCGGCAGCTGTTGCTAAAGCTAGCCTCGAGGGATC
122 M VvV T I M L C CMT S CUCSCULIKTGT CT CS ST CG S CTC e
5201 CGTCGAGGAATTCACTCCTCAGGTGCAGGCTGCCTATCAGAAGGTGGTGGCTGGTGTGGCCAATGCCCTGGCTCACAAATACCACTGAGATCTTTTTCCC




5301 TCTGCCAAAAATTATGGGGACATCATGAAGCCCCTTGAGCATCTGACTTCTGGCTAATAAAGGAAATTTATTTTCATTGCAATAGTGTGTTGGAATTTTT

5401 TGTGTCTCTCACTCGGAAGGACATATGGGAGGGCAAATCATTTAAAACATCAGAATGAGTATTTGGTTTAGAGTTTGGCAACATATGCCCATATGCTGGC

5501 TGCCATGAACAAAGGTTGGCTATAAAGAGGTCATCAGTATATGAAACAGCCCCCTGCTGTCCATTCCTTATTCCATAGAAAAGCCTTGACTTGAGGTTAG

5601 ATTTTTTTTATATTTTGTTTTGTGTTATTTTTTTCTTTAACATCCCTAAAATTTTCCTTACATGTTTTACTAGCCAGATTTTTCCTCCTCTCCTGACTAC

5701 TCCCAGTCATAGCTGTCCCTCTTCTCTTATGGAGATCCCTCGACGGATCGGCCGCAATTCGTAATCATGTCATAGCTGTTTCCTGTGTGAAATTGTTATC

5801 CGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACT
5901 GCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCC
6001 TCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACG
6101 CAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCA

il

6201 TCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTT

6301 CCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGG

6401 TCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACA

6501 CGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGC

6601 TACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTG

6701 GTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTG

6801 GAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAA

6901 AGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGAC
2874 ¢« W H K I L S A G I EA I Q RN REDMTAAQ S
7001 TCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATC
2634 G T T Y I V.V I RSPKGDU&PGLAAI1l I GRSGU REGAGSIKTD
7101 AGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTA
2304 A | FW G A P LASRLLUPGAVI KDATEMWUD I LQQRSALT
7201 AGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTT
9%+4L L E G T L LK R LTTAMAYVY PMTTD RETDNU P I A ENTLTEPE
7301 CCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGT
634 W R D L R T VHD GMNUHILTFATILTEZK®PGS G I TTLLULNAAT
7401 GTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTC
1304 N D S M T I AASCULEWRYTMGDTILHTI KTETVPSYEV LDN
7501 TGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAA
%41Q S Y H I R R G LQ EQGAD I RSLVAGTCULULVI KT FTSMMZPF
7601 AACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTAC
63 R E E P R F S E L I K G SN LDULTE I YGV RAGTULA QDTEAD KV
7701 TTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTT
304 K V L T EPHAFV PLCFAATFTFP I LAV RFHQI SWM
7801 TTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACAT
7901 TTCCCCGAAAAGTGCCACCTAAATTGTAAGCGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTTTAACCAATAGGCCGAA
8001 ATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCA
8101 ACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAA
8201 TCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGG
8301 GCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTCCCATTCGCCATTCAGGCTGCGCA
8401 ACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTT
8501 TTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGAGCGCGCGTAATACGACTCACTATAGGGCGAATTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGA
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