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Expect Method Identities Positives Gaps
0.0  Compositional matrix ~ 875/1002(87%)  935/1002(93%)  0/1002(0%)
adjust.
MRAWIFFLLCLAGRALARQRGLFPAILNLASNAHISTNATCGEKGPEMFCKLVEHVPGRP 60
MRAWIFF LLCLAGRALAHORGLFPAILNLA+NAHIS NATCGEKGPEMFCKLVEHVPGRP
MRAWIFFLLCLAGRALAQQRGLFPAILNLATNAHISANATCGEKGPEMFCKLVEHVPGRP 60
VRNPQCR ICDGNSANPRERHP ISHATDG TNNWWQSPSTQNGRE YHWVT I TLDLRQVF QVA 120
VR+ QCR+CDGNS NPRERHPISHAIDG TNNWWQSPSIQNGRE YHWVT+TLDLRQVF QVA
VRHAQCRVCDGNSTNPRERHP TSHATDG TNNWWQSPS IQNGRE YHWVTVTLDLRQVF QVA 120
YVITKAANAPRPGNWILERSLDGTTF SPWQYYAVSDSECLSRYNI TPRRGPPTYRADDEV 180
Y+I IKAANAPRPGNWILERS+DG  F PWQYYAVSDHECL4RY ITPRRGPPTYRAD+EV
YITIKAANAPRPGNWILERSVDGVKFKPWQYYAVSDTECLTRYKITPRRGPPTYRADNEV 180
ICTSYYSRLVPLEHGE IHTSL INGRPSADDLSPKLLEF TSARYIRLRLQRIRTLNADLMT 240
ICTSYYSHLVPLEHGE IHTSLINGRPSADD SP+LLEFTSARYIRLRLORIRTLNADLMT
ICTSYYSKLVPLEHGE THTSLINGRPSADDPSPQLLEF TSARYIRLRLQRIRTLNADLMT 240
LSHREPKELDPIVTRRYYYSIKDISVGGMCICYGHASSCPWDETTKKLQCQCEHNTCGES 300
LSHR+ +HLDPIVIRRYYYSIKDISVGGMCICYGHASSCPWDE - K+LQCQCEHNTCGES
LSHRDLRDLDPIVTRRYYYSIKDISVGGMCICYGHASSCPWDEEAKQLQCQCEHNTCGES 300
CNRCCPGYHQQPWRPGTVSSGNTCEACNCHNKAKDCYYDESVAKQKKSLNTAGQFRGGGY 360
CHRCCPGYHQQPWRPGTHSSGN CE- CNCHNKAKDCYYD SVAKHHSLNTAGQH GGGV
CDRCCPGYHQQPWRPGT I SSGNECEECNCHNKAKDCYYDSSVAKERRSLNTAGQYSGGGY 360
CINCLONTMGINCETCIDGYYRPHKVSPYEDEPCRPCNCDPVGSLSSVCIKDDLHSDLHEN 420
CHNC QNT GINCETCID YYRPHKVSPY4D PCRPCNCDPVGSLSSVCIKDD HHDL N
CVNCSQNTTGINCETCIDQYYRPHKVSPYDDHPCRPCNCDPVGSLSSVCIKDDRHADLAN - 420
GKQPGQCPCKEGYTGEKCDRCQLGYKDYPTCYSCGCNPVGSASDEPCTGPCVCKENVEGK 480
CK PGQCPCHOY GHCDRCQ GY+ 4P C+ C € VGS +HHPC  PCHCKHNVEGK
GKWPGQCPCRKGYAGDKCDRCQFGYRGFPNCIPCDCRTVGSLNEDPCIEPCLCKKNVEGK 480
ACDRCKPGF YNLKEKNPRGCSECF CFGVSDVCP INYCETGLHNCDIPQRAQCIYTGGSSY 540

FIG.9
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CORCKPGF YNLKE+NP GCSECFCFGVS VCPINYCETGLHNCDIPQRAQCTY GGSSY
NCDRCKPGF YNLKERNPEGCSECF CFGYSGVCP INYCETGLHNCD IPQRAQCTYMGGSSY

TCSCLPGFSGDGQACQDVDECQPSRCHPDAF CYNTPGSF TCQCKPGYQGDGF RCVPGEVE
TCSCLPGF SGDG+ACHDVDECQ SRCHPDAF CYNTPGSF TCQCKPGYQGDGF RCHPGEV
TCSCLPGF SGDGRACRDVDECQHSRCHPDAF CYNTPGSF TCQCKPGYQGDGFRCMPGEVS

KTRCQHEREHILGAAGATDPQRPIPPGLFVPECDAHGHYAPTQCHGSTGYCWCVDRDGRE
KTRCQ EREHILGAAG D QRP  GHVPHCD 4GHY PTQCH STGYCWCVDRDGRE
KTRCQLEREHILGAAGGADAQRPTLQGMF VPQCDE YGHYVPTQCHHSTGYCWCVDRDGRE

VEGTRTRPGMTPPCLSTVAPPIHQGPAVPTAVIPLPPGTHLLF AQTGKIERLPLEGNTMR
+EGHRT PGM PPCLSTVAPPIHQGP VPTAVIPLPPGTHLLFAQTCKIERLPLE NTM+
LEGSRTPPGMRPPCLSTVAPP THQGPVVPTAVIPLPPGTHLLF AQTGKIERLPLERNTMK

KTEAKAF LHVPAKVT IGLAFDCVDKMVYWTDITEPSIGRASLHGGEPTTIIRQDLGSPEG
KTE KAFLH+PAKVIIGLAFDCVDK+VYWTDI4+EPSIGRASLHGGEPTTI IRQDLGSPEG
KTERKAFLHIPAKVI IGLAFDCVDKVVYWTDISEPSIGRASLHGGEPTTI IRQDLGSPEG

TAVDHLGRNIFWTDSNLDRIEVAKLDGTQRRVLFETDLYNPRG IVTDSVRGNL YWTOWNR
TA+DHLGR IFWTDS LDRIEVAKHDGTQRRVLF+T LVNPRGIVTD VRGNLYWTOWNR
TALDHLGRTIFWTDSQLDRIEVAKMDGTQRRVLFDTGLVNPRG IVTDPVRGNLYWTDWNR

DNPKIETSYMDGTNRRILVQDDLGLPNGLTFDAF SSQLCWVDAGTNRAECLNPSQPSRRK
DNPKIETSHMDGTNRRIL QDHLGLPNGLTFDAFSSQLCWVDAGTHRAECLNPHQP RRK
ONPKTETSHMDGTNRRTLAQDNLGLPNGL TFDAF SSQLCWVDAG THRAECLNPAQPGRRK

ALEGLQYPFAVTSYGKNLYF TOWKMNSVVALDLATSKETDAFQPHKQTRLYGITTALSQC
LEGLQYPFAVTSYGKNLY+TDWK NSVH+A+DLAISKE D F PHKQTRLYGIT ALSQC
VLEGLQYPFAVTSYGKNLYYTOWKTNSVIAMDLATSKEMDTFHPHKQTRLYGI TIALSQC

PQGHNYCSVNNGGCTHLCLATPGSRTCRCPDNTLGVDCIEQK

PQGHNYCSVNNGGCTHLCL TPGSRTCRCPONTLGVDCIE+K
PQGHNYCSVNNGGCTHLCLPTPGSRTCRCPONTLGVDCIERK

FIG.9 continued
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ATGAGSGLCTGRATCTTCITTCTCCTTTOLCTRRCCOEGAGEGUTCTRGCACAGTAGAGAGGCTTAETTLCCTS
CCATTCTCAACCTRGUCACCAATGCLTACATCAGLGCLAATRITACCTETRRAGAGAAGR GGLLTRAGATRTY
CTHLARACTCRTGOAGCALGTRLLGG GLCLACUTRTTEGRCALGCCLAATGLCLGGTCTGTGACBLTAACAG
TACGAATCCTAGAGAGLGCIATCCGATATCACACGCAATLGA TR GCACCARCAAL TGG IGGLAGAGTLCCAL

TATTCAGARATGGRAGAGAGTATCALTGREGTCACTRTCACCCTGGACTTACGGCAGGTCTT TCAALRTTRUATAC
ATCATCATY AAABTTGCCAATGCCCCTCAGLLTGGAARCTGBATTTTGGAGCG CYCLETRGATGGUG TLAAGT
FTCAAACCCTGRLAGTACTATGCLGTCAGUGATACABAGTGTTIGACCCGLTACARAR TAACTCCALGGLGRGG
ACCTCCCACTTACAGASCAGACAALGAASTCATCTGLACLTLGTATTATTCARAGCTGRTGUCACTTGAACATG
GAGAGATTCACACATCACTCATCAATRGLACATCCAGLGLTCALGACCCTICACCCCAGTTGUTGBAATTLAL

CYCAGTACGRTACATICGCCTICGTETTCASTECATCARAACACTCAACGLACACCTCATGACCCTTAGTCATC
GEGACCTCAGAGACCTIGACCUCATTRTCACAAGALGTTATTACTATTCGATAARAGACATT TCCGTTRGALG

CATGTRCATTIGCTACGGLCATOLCAGTAGCTBLCCH T GRGATOARGARGLARABCAALTACABTSTCAGTG

TOAACACAATACGTG TEGCCAGAGUTGUGACAGGTGUTSTCLTSGCTACCATCAGLAGLCUTGRAGGILLGE
AACCATTTCCTCCGGCAACGAGTOTRAGRARTGLAACTGTCATAACAAAGCLARAGATTGTTACTATGACAGT
ASTGTTGCAAAGGAGAGGAGAAGLLTRAACACTECLE GRIAGTALAGTGRAGRAGRGGTITETGTICAALTG
CTCGCAGAATACCACAGRRATCAACTGTGAAALCTGTATCHACCAGTATTACAGACCTCACAAGRTATCICCTY
ATGATGACCACCOTTGLCGTTECTGTARCTG TGACCOT G GGG TCICTSAGTICTGTCY GTATCAAGGATGAC
COCCATGULGATTTAGCCAATGGARAGTGGUCAGGTCAGTCTCCATCTAGRAAAGRITATGUTGGAGATAAA
TETGACCGCTGUCAGTTTGOCTACCGSEETTTCCCAAATTGLATLCCCTGTGACTGLAGGACTGTCGGLAGLL

TEAATGAGGATCCATGLATAGAGUCATGTCTTTRTAAGAAABATETTGAGGRTAAGAACTGTGATUGITGCA

AGCCAGSATTCTACAACTTRAAG RAACGAAALCLOGAGGGUTGLTTCGARTGOTTCTRCTICGGTRTCTCTGS
TETCTGTCCCATIAACTACTGTGARACT GG TLTCCACAACTGTRATATCCLCCAGCGAGTLCAGTGUATCIATA
FHEETGETICCTCCTACACCTRCTLCIGTOTQUETBECTTCTCTGE G GAT GGLAG ASLCTGLCGAGALG TGGA
TGAATGCCAGTACAGUCBATETCACCUCEATSCOTTCUTGLT AT AACALCALCAGGCTCTTTCACATOTCASTGCA
AGCCTEGCTATCALGOGEATE BLTTCLGATOCATSCCCC GAGAGSTGAGCAARACCLGETRTCAALTEGAA

COAGAGCACATCUTTGRAGCASILGRCGGRACATGATRCATAGLGRICTATCCTGUAGCGRATH TTTGTRLLT
CAGTSTGATGAATATGGACACTATRTACCCACCCAGTGTUACCACAGLACTGGUTACTGUTGGTOTRTGGACC
BABATCGTEGGGAGCTGRAGLRATAGILGTACCCLACLTGRGATGAGGLCLCCATETLTRAGTACAGTGRGCT

CCTCCTATTCACCAGGGACCAGTAGTACCTACAGCYGTLATLCCCCT GLCTCLAGGGACACACTTACTUTTIGCY
CAGACTGGRARAGATTCAACGCLTOULCCTGGARAGAAACALCATGARAAG AAGACAGAACGLAAGGLITTTCTT
CATATCCCTGCAAAAGTCATCATTGGACTGRCITTTGACTGLATECACAAGRTGSTTTACTGRACAGACATCA
GCGAGCCTTCCATTGG GAGAGLCAGUCTCCALGGTGGASAGULAACCALCATCATTURACAAGATCTTOGAA

GECCTBAAGGCATTRCCCITRACCATCTIGRTCLARLCATCTTCTS BACGGACTCICARTTRGATCRAATARA

AGTTGCAAAGATEHATGGCALCCAGLGLCSAGTGCTGTITGACACGRLETTTGGTRAATCCCABAGGLATIGY
GACAGACCCCGTAAGAGGGAACCTTITATTGGACAGAT TG GAACAGAGATAATCCLAAAATTBAGACTICICAC
ATGOATAGCACCAALCGGAGRATTUTCGLACAGBACAACCTR BHLTTGCCCAATGETUTGACCTYTGATGLAT
TCTCATCTCAGTUTTIGCTGRGTGGATGCAGGCACCCATAGGGLAGAATACCTGAATCCAGITCAGLLTGRLAS
ACGCAMAGTICTCGAARGGCTCCAGTATCOTITCGCTGTRACTAG CTATRGGAAGAATTTGTACTACACAGAL

TGGAAGACGAATTCABTGATTGCLATERACCTIGETATATCCARAGAGATGGATALCTTCCACCCATACAAGT
AGACCCGGCTATATGGCATCACCATCGLCCTETLCCAG TG TCCLC ARG GUCACAA TTACTGCTCAGTGAATAATY
SOTGGATCTACCCACCTOTGCTTGCUCALTULAGGGAGCAGGACCTGLCGATRTLCTGACAATACCCTGRRAL
TTGACTGCATTOAALGGARATGA
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MRAWHFFLLOLAGRALAGORGLFPAILNIATNARISANATCOEXKGREMPCKLVERVPGRPYRHAQCRVCDONSTN
FRERHPISHAIDGTRNWWQSESIONGREYHWVIVTLDLRQVFQVAYHIKAANAPRPGNWILERSVRGVKFRPW
QYYAVSDTECLTRYRKITPRRGPPTYRADNEVICTSYYSKLYPL EHGRIHTSUNGRESADRPSPOQLLEFTSARYIRLRLG
BIBTLNADLMTISHRDLBTLOPITRRYYYSIKDISVGE MOICYRHASS CPWREEAK(ROTOUEHNTCGESCORCL
PEYHQOPWRPETISSONECEECANCHIEAKDCY YDSSVAKERRSLNTAGQYSGERVEYNCSQNTTGIRCETCDG
YYRPHKVSPYODHPCRPCNCOPVESLESVERID DRHADANGKWRGQUPCRKOYAGDKCORUQFGYRGFPROIP
LOCRTYGSREDROEPCLCEKNVEGKNCRRCKPGFYNLKERNPEGUSECFCFGYSGVIRINYCETGLRNCTIRGRA
QO MGGSAYTCSTLPGRSGOGRACKDVRECOHSRCHPDARCYNTFGSFTCQUEPRYQGRDGFROMPGEVRKTRT
QLEREHILGAAGGARACGRPTLGEMEVPOLDEYGHYVRTQUHHATEYCWLVRRDGRELEGSRTPEGMRPECIST
VARPHOGPVYRTAMFLPRGTHLLFAQTGKERLPLERNTIKKTERKAFLHIPAKVHGLAF ROVDIW YW TIHSEPS
IGRASLHGGEPTTHRODLGSPEGIALDHIGRTIFW TDSQLDREVAKMDG TQRRVLFDTGLYNPRGIVTDPYRGNL
YWTDWNRDNPKIETSHMDO TNRRLAQRDNLGLPNGUTFDAFSSQLOWVDAG THRAECINP AQRGRRIVLEGIR
YPEAVTSYGKNLY TDWETNSVIAMILAIBKEMD TFRPHKQTRLYGIMAL QUPASHNYCSYNNGGCTHLOLPYP

GERTCRUPDNTLGVRCERK
FIG.13
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ATGAGBBCCTEBATUTTCTITCTCCTTITRLCTERLCCUGAGEGCTCTRGCAUB GTAGAGAGGRLCTGTITCCIG
CCATTCTCAATCTTGCCAGCAATRLTCACATCAGCACCAATGLCALCTE TGO LR AGAAGRGGRCIGGAGATRTY
CTGCARACTTETGGAGCATGTECCAGGTCGRILCATCCLARACCCACAGTGCLGBATCTQTGATRGLAATAL
CECAAALCCCAGAGAALGCCAT COAATATCACATGCLATAGATRGLACCAATAACTG BT GGLAARGTCCCALLT
ATTCAGAATGGGAGAGAATATCACTGGGTLACAATCASTCTGRALTTAABACAGGTITTTCAAGTTLCATATG
TCATCATTARAGCTGCLARTGCCCCTCGACCTBHARACT GEATTITGGAGCITTLICTGGATGGCACLACH YT
AGCCCCTOHRLAGTATIATGCAGTLAGCGACTCAGAGTRTIT GTUTLG T TACAATAT AAMITLCAAGACGAGGEL
CACCCACCTACAGGRUTRATGATCAAGTGATCTGLACTTCLTATTATTCCAGATTGGTRCCACTIGAGCATGS
AGAGATTCATACATCACTCATCAATGRUAGALCAAGCRCTRACSATCTTTCACCCAAGRTIGTTGRAATTCACTT
CTGCALCGATATATTCGCCTTCGCTTRUAACGCATTAGAAUGCTCAATGCARATCTCATGACCCT TARTCALCGG
GAACCTAAAGAACTGGATCCTATTGTTALCAGALGCTATTATTATTCAATAAAGGACATT TCTGTTGGAGGCAT
GTOTATCTGCTATGGLLATHRCTAGSTAGTTGCLCATGRRATCGAARCTACAAAGAAALTGCAGTGTCAARTITGAG
CATAATACTTOLGGROABAGLTOTAACAGGTGLTSTCLT GRRTACCATCAGCAGCLLTCRAGSILGEGARLT
GTGTCCTCCGROAATACATGETRAAGCATSTAATTGTCACAATAAAGCCAAAGACTGTTACTATGATGAAAGTG
TIGCAAAGCAGAAGAARAGTTTGAATACTGCTGGACAGTTCAGAGGAGGAGGEETITGLATAMRTTGCTTRE
AGAACACCATGOGAATCAACTGTRARACCTGTATT GATG GATATTATARACCATACAAAGTRTCTCCTIATEA
GOATGAGCCTIGCCOLCCCTGT AATTSYGACLCIGTO GGG TCCCYCAGTICTGTCYG TATTAAGGATGACCTCC
ATTCTGACTTACACAATGOGAAGLAGLCAGGTCAGTGCUCATE TAAGGAABGTTATACAGGAGARAAATG TG
ATCGCTGULAACTTRGOTATAAGGATTACCLBACCTOTETCTLCTRTGGGTGLAATCLAGTGRGLAGTGLTAG
TRATGAGCLCTGCACAGGGLLLTRTETITGTAAGGAARACGTTGAGGGGAAGGLLTRTCATLGUTGLAAGLLE
AGGATTCTATAACTIGAAGGAAAAALACCCCOGERGLTRLTCCGAGTEGUTTCTGCITTGGCRTTTCTGATETC
THLCCCATCAACTALTGTGARAACTGGLLTT CATAALTGLGALATACLCCAGLGGGLCLAGTRTATCTACATAG
GAGGCICCYCCTALACLTGTIECTGCTTQUCAGGETITICTIGRHCAT GGLCAAGLLUTGULAAGATETAGATGA
ATGLCAGCCAAGTCGATGTUACCCTCACGCOTTCTGITACAALACTCCAGRCTCTT TCAUGTGUCAGTGLARAL
CTEGTIATCAGGGAGACEGCTTCCETIGLETOLCCHCAGABGTGGAGARAACCLGG TGUCABLACEALTGA
GAATACATTICTCOHGGCAGRCRRRABLGACAGALCCACAGLBACCCATTICLTCOSERRCTATICGTTCLTRAG
TGCRATGCGCACGGEGTACTACGUGCLCACLCAGT GULACGGCARCACLERITALTRITRRTGIGTRRATIRE
GALGGCCOCEAGETGEAGGECACCAGGACTAGRCCLGEEATRALGCCCCCGTGTLTRABTACAGTGGITCL
CCCHATTCALCAAGGALCTGLGG TRCUTACCRLCRTOATLCCUTTGUCTCOTGGGALCCATTTALTETTTGLCL
AGACTOGGAAGATTRAGLGCCTSCLCCTSGAGGGAAATALTATRAGG ARGACAGAAGCAMAGGLGTTCLTT
CATGTCCLGRITAMAGTCATCATTRGACTGGLCTTTGATTGUG TRRACAAGATGRTTTACTRRACSGALATCA
CTGAGCLTTCCATTGGSAGAGUTAGTCTACATGRTGOAGAGUCAACCATTATCATTAGACAAGATUTTOGAAG
TCCAGAAGBTATCRCTGTTGATCACCTTGGCLGCAALATETTCTGEACABACTOTAACCTGGATCGAATAGAA
GTSGCEAAGCTERACGGCACBLAGIGCLGEETACTCYTTGABALTGALTT GG TRARTCLCABAGHLATIGTA
ACGGATICCGTGAGAGGGARCCTITALTHRACAGACTGGAACAGAGATAACCLCAABATIGARACTICCTAL

TICTCATCTCAGCTCTGLTGESTROATGCAR GLALCARTCGRRLSRAATRCCTGAACCCCAGTCAGLTCAGLA
GACGCAAGGCTCTCRAAGGRUTCCAGTATCCTTTIGLIGTGALGAGUTACGGGAAGAATCIGTATITCALAGA
CTLOAAGATGAATTCCRTGGTTIGCICTCGATOTTGCAATT TCCAAG BAGACGGATGUTT TCCAACCLCACAAG
CAGACCCGGCTGTATGGCATCALCALGGUCLTOTCTCAGTGTLCRUAR GG LCATAAL TALTOCTUAGTGAALA
ATGGRUGGUTGCALCCACTTATRCTTOGUCATCCCAGH B AGIAGRACCTEULGTTGCCCTBACAACACTTTGRGS
AGTTGACTGTATCGAALAGARATGA

FIG.14



WO 2021/050970 PCT/US2020/050530
22/25

MRAWIFFULCLAGRALARQRGLEPAILNLASNAHSTNATCRERGPEMFLKLVEHVPGRPYRN PQCRICDGNSANP
RERHPISHAIDGTNNWWOQSPSIONGREYHWVTITLDIRQVFQVAYVIKAANAPRPGNWILERSLDGTTRSFWQY
¥AVSDRECLSRYNITPRRGPRTYRADDEVICTSYYSRLVPLEHGEHH{TSUNGRPSADRUSPKLLEFTSARYIRLRLQRIR
TLNADLMTLSHREPKELDPIVTRRYYYSIDISVGEMOILY GHASSCPWDETTKRL QUGUEHRNTCGESTNRCLPGY
HOQPWRPGTVSSGNTLEACNCHNKARDCYYDESVAKORKSLNTAGQFRGGGY UNCLONTMGINCETUDGYY
RPHEVEPYEDQEPCRPONCEPVEELSSVOUIRK DL SDIRNGKOPGOCPCREGYTGEKCORCTR GYKDYPTOVECST
NEVOSASDERCTEPOVCKENVEGKACORCKPGFYNLKEKNPRGUSECFCF GYSINCRIRYCETGLRNCRIPQRAGL
NTRGSSYTCSCLPGRSGRGOACGUVRECGRSRCHPDAF CYNTPGEFTCQUKPGYQGNGPRCVPGEVEKTRUGHE
BEHILGAAGATOPQRPIPPGLIVPECDAHGHYAPTQUHGSTRYCW VDR OGREVEGTRTRPGMTPRCLSTVAPH
HQGPAYPTAVIPLRPGTHULF AQTGII ERLPLE GNTMBKTEAKAFLHVPAKVHGLAF DUYDKRMVYWTDITERSIGR
ASLHGGERTTBRQDUGSPEGIAVBHLGRNIFW TSN LDRIEVARLOGTORRVUFETDLVN PRGIVITISVRGRLYWT
DWNRDNPKIETSYMDGTNRRILVODDLGLPNGLTFDAFSSQLOWVDAGTNRAECLNPSQPSRREKALEGLOYPFA
VISYGKNLYFTRWKMNSVVALDLAISKETDAFGPHKQTRLYGITTALSQUPGGHNYCSYNNGECTHLCLATRGSHE
TCRCEDNTLGVDTIEGK.
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LmalALN-Ldb + Nd+C4,

FIG. 18B
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