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[II. ZYHE= AL PHE
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LKTDFYNLLFRIQISGDDDK QKLKGFDLKQAGLRRLKSVCFSYLLNVDFE
KTKEKLILQFEDALGKNMTETALALSMLCEINCEEADVALEDY YHYWKN
DPGAVNNWISIQALAHSPDVIER VKKLMRHGDFDLSNPNKVYALLGSFIK
NPFGFHSVTGEGYQLVADAIFDLDKINPTLAANLTEKFTYWDKYDVNRQ
AMMISTLKITYSNATSSDVRTMAKKGLDK VKEDLPLPIHL TFHGGSTMQD
RTAQLIADGNKENAYQLH
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DGDLVLIDAGCEYRGYAGDITRTFPVNGKFTPAQRAVYDIVLAAINKSLT
LFRPGTSIREVTEEVVRIMVVGL VELGILKGDIEQLIAEQAHRPFFMHGLSH
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HKIERYKLHAGISIPNIYRPHDNY VLKEGD VFAIEPFATIGAGQVIEVPPTLI
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LPWLLYLQGGPGFGAPRPSANGGWIKRALQEFRVLLLDQRGTGHSTPIHA
ELLAHLNPRQQADYLSHFRADSIVRDAELIREQL SPDHPW SLLGQSFGGFC
SLTYLSLFPDSLHEVYLTGGVAPIGRSADEVYRATYQRVADKNRAFFARF
PHAQAIANRLATHLQRHDVRLPNGQRLTVEQLQQQGLDLGASGAFEELY
YLLEDAFIGEKLNPAFLYQVQAMQPEFNTNPVFAILHELIYCEGAASHWAA
ERVRGEFPALAWAQGKDFAFTGEMIFPWMFEQFRELIPLKEAAHLLAEKA
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HVNSTVYTLMQGPSELGMSSDARLAKWDIKNRLHEIATPTLMIGARYDT
MDPKAMEEQSKLVQKGRYLYCPNGSHLAMWDDQK VEMDG VIKFIKDV
DTKSFN

ofol 1]
#1120
=9

o}e] s3] A
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LPWLLYLQGGPGFGAPRPSANGGWIKRALQEFRVLLLDQRGTGHSTPIHA
ELLAHLNPRQQADYLSHFRADSIVRDAELIREQLSPDHPWSLLGQSFGGFC
SLTYLSLFPDSLHEVYLTGGVAPIGRSADEVYRATYQRVADKNRAFFARF
PHAQAIANRLATHLQRHDVRLPNGQRLTVEQLQQQGLDLGASGAFEELY
YLLEDAFIGEKLNPAFLYQVQAMQPFNTNPVFAILHELTYCEGAASHWAA
ERVRGEFPALAWAQGKDFAFTGEMIFPWMFEQFRELIPLKEAAHLL AEKA
DWGPLYDPVQLARNKVPVACAVYAEDMY VEFDYSRETLKGLSNSRAWI
TNEYEHNGLRVDGEQILDRLIRLNRDCLE
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FFNPDVFRIVIIDQRGCGRSHPYACAEDNTTWDL VADIEKVREMLGIGKW
LVFGGSWGSTLSLAYAQTHPERVKGL VLRGIFLCRPSETAWLNEAGGVSR
IYPEQWQKFVAPIAENRRNRLIEAYHGLLFHQDEEVCLSAAKAWADWES
YLIRFEPEGVDEDAYASLAIARLENHYF VNGGWLQGDKAILNNIGKIRHIP
TVIVQGRYDLCTPMQSAWELSKAFPEAELRVVQAGHCAFDPPLADALVQ
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YTLTVYEKGAEVIRMIHTLLGEENFQKGMQL YFERHDGSAATCDDFVQA
MEDASNVDLSHFRRWYSQSGTPIVI VKDDYNPETEQYTLTISQRTPATPD
QAEKQPLHIPFAIEL YDNEGK VIPLQKGGHPVNSVLNVTQAEQTFVFDNV
YFQPVPALLCEFSAPVKLEYKWSDQQLTFLMRHARNDFSRWDAAQSLLA
TYIKLNVARHQQGQPLSLPVHVADAFRAVLLDEKIDPALAAEILTLPSVNE
MAELFDIIDPIAIAEVREALTRTLATELADELLAIYNANYQSEYRVEHEDIA
KRTLRNACLRFLAFGETHLADVL VSKQFHEANNMTDALAALSAAVAAQL
PCRDALMQEYDDKWHQNGL VMDKWFILQATSPAANVLETVRGLLQHRS
FTMSNPNRIRSLIGAFAGSNPAAFHAEDGSGYLFLVEMLTDLNSRNPQVAS
RLIEPLIRLKRYDAKRQEKMRAALEQLKGLENL SGDLYEKITKALA
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GVGLKINEISINNKKLVEGEEY TYDNEFLTIFSKF VPKSKFAFSSEVIIHPET
NYALTGL YKSKNIITVSQCEATGFRRITFFIDRPDMMAK YDVTVTADKEKY
PVLLSNGDK VNEFEIPGGRHGARFNDPPLKPCYLFAVVAGDLKHLSATYI
TKYTKKKVELYVEFSEEKY VSKLQWALECLKKSMAFDEDYFGLEYDLSRL
NLVAVSDFNVGAMENKGLNIFNANSLLASKKNSIDFSYARILTVVGHEYF
HQYTGNRVTLRDWFQLTLKEGLTVHRENLEFSEEMTKTVTTRLSHVDLLR
SVQFLEDSSPLSHPIRPESYVSMENFYTTTVYDKGSEVMRMYLTILGEEYY
KKGFDIYIKKNDGNTATCEDFNY AMEQAYKMKKADNSANLNQYLLWES
QSGTPHVSFKYNYDAEKKQYSIHVNQYTKPDENQKEKKPLFIPISVGLINP
ENGKEMISQTTLELTKESDTFVFNNIAVKPIPSLFRGFSAPVYIEDQLTDEE
RILLLKYDSDAFVRYNSCTNIYMK QILMNYNEFLKAKNEKLESFQLTPVN
AQFIDAIKYLLEDPHADAGFKSYIVSLPQDRYIINFVSNLDTDVLADTKEYI
YKQIGDKLNDVYYKMFKSLEAKADDLTYFNDESHVDFDQMNMRTLRNT
LLSLLSKAQYPNILNEIIEHSKSPYPSNWLTSLSVSAYFDKYFELYDKTYKL
SKDDELLLQEWLKTVSRSDRKDIYEILKKLENEVLKDSKNPNDIRAVYLPF
TNNLRRFHDISGKGYKLIAEVITKTDKFNPMVATQLCEPFKLWNKLDTKR
QELMLNEMNTML QEPQISNNLKEYLLRLTNK
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HSLGLAAMPEKRPFERLPADVSPINYSLCLKPDLLDFTFEGKLEAAAQVR
QATNQIVMNCADIDIITASYAPEGDEEIHATGFNYQNEDEK VTLSFPSTLQ
TGTGTLKIDFVGELNDKMKGFYRSKYTTPSGEVRYAAVTQFEATDARRA
FPCWDEPAIKATFDISL VVPKDRVALSNMN VIDRKP YPDDENL VEVKFAR
TPVMSTYLVAFVVGEYDF VETRSKDGVCVRVYTPVGKAEQGKFALEVA
AKTLPFYKDYFNVPYPLPKIDLIAIADFAAGAMENWGL VT YRETALLIDPK
NSCSSSRQWVALVVGHELAHQWEFGNLVIMEWWTHLWLNEGFASWIEY
LCVDHCFPEYDIWTQFVSADYTRAQELDALDNSHPIEVSVGHPSEVDEIFD
AISYSKGASVIRMLHDYIGDKDFKKGMNMYLTKFQQKNAATEDLWESLE
NASGKPIAAVMNTWTKQMGFPLIY VEAEQVEDDRLLRLSQKKFCAGGSY
VGEDCPQWMVPITISTSEDPNQAKLKILMDKPEMNVVLKNVKPDQW VKL
NLGTVGFYRTQYSSAMLESLLPGIRDLSLPPVDRLGLQNDLFSLARAGIIST
VEVLKVMEAFVNEPNYTVWSDLSCNLGILSTLLSHTDFYEEIQEFVKDVEFS
PIGERLGWDPKPGEGHLDALLRGL VLGKLGKAGHKATLEEARRRFKDHV
EGKQILSADLRSPVYLTVLKHGDGTTLDIMLKLHKQADMQEEKNRIER VL
GATLLPDLIQKVLTFALSEEVRPQDTVSVIGGVAGGSKHGRKAAWKEFIKD
NWEELYNRYQGGFLISRLIKLSVEGFAVDKMAGEVKAFFESHPAPSAERTI
QQCCENILLNAAWLKRDAESIHQYLLQRKASPPTV
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TGTGTLKIDFVGELNDKMKGEFYRSKYTTPSGEVRYAAVTQFEATDARRA
FPCWDEPAIKATFDISL VVPKDRVALSNMN VIDRKP YPDDENL VEVKFAR
TPVMSTYLVAFVVGEYDFVETRSKDGVCVRVYTPVGKAEQGKFALEVA
AKTLPFYKDYFNVPYPLPKIDLIAIADFAAGAMENWGL VT YRETALLIDPK
NSCSSSRQWVALVVGHVLAHQWFGNLVTMEWWTHLWLNEGFASWIEY
LCVDHCFPEYDIWTQFVSADYTRAQELDALDNSHPIEVSVGHPSEVDEIFD
AISYSKGASVIRMLHDYIGDKDFKKGMNMYLTKFQQKNAATEDLWESLE
NASGKPIAAVMNTWTKQMGFPLIY VEAEQVEDDRLLRLSQKKFCAGGSY
VGEDCPQWMVPITISTSEDPNQAKLKILMDKPEMNVVLKNVKPDQW VKL
NLGTVGFYRTQYSSAMLESLLPGIRDLSLPP VDRLGLQNDLFSLARAGIIST
VEVLKVMEAFVNEPNYTVWSDLSCNLGILSTLLSHTDFYEEIQEFVKDVEFS
PIGERLGWDPKPGEGHLDALLRGL VLGKLGKAGHKATLEEARRRFKDHV
EGKQILSADLRSPVYLTVLKHGDGTTLDIMLKLHKQADMQEEKNRIER VL
GATLLPDLIQKVLTFALSEEVRPQDTVSVIGGVAGGSKHGRKAAWKIIKD
NWEEL YNRYQGGFLISRLIKLSVEGFAVDKMAGE VKAFFESHPAPSAERTI
QQCCENILLNAAWLKRDAESITHQYLLQRKASPPTV
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ALISNALLIPIESTIAEAMRVIMVDDIVLSRKNVVNQLADKLKDDWLAVY
QQCNDNKPYSLSAEQIAKRKLKGVCLSYLMNASDQKVGTDLAQQLFDN
ADNMTDQQTAFTELLKSNDKQVRDNAINEF YNRWRHEDLVVNKWLLSQ
AQISHESALDIVK GL VNHPA YNPKNPNKVYSLIGGFGANFLQYHCKDGLG
YAFMADTVLALDKFNHQVAARMARNLMSWKRYDSDRQAMMKNALEKI
KASNPSKNVFEIVSKSLES

72 FFA
F 274 0] TET
o} 1= ] T4

MGSSHHHHHHSSGMEVRNMVDYELLKKVVEAPGVSGYEFLGIRDVVIEE
IKDYVDEVKVDKLGNVIAHKK GEGPK VMIAAHMDQIGLMVTHIEKNGFL
RVAPIGGVDPKTLIAQRFK VWIDKGKITYGVGASVPPHIQKPEDRKKAPD
WDQIFIDIGAESKEEAEDMG VKIGT VITWDGRLERLGKHRF VSIAFDDRIA
VYTILEVAKQLKDAKADVYFVATVQEEVGLRGARTSAFGIEPDYGFAIDV
TIAADIPGTPEHKQVTHLGKGTAIKIMDRS VICHPTIVRWLEELAKKHEIPY
QLEILLGGGTDAGAIHLTKAGVPTGALSVPARYIHSNTEVVDERDVDATV
ELMTKALENIHELKI

5. of 7o E 7
o] el A T

17

MDAFTENLNKLAELAIRVGLNLEEGQEIVATAPIEAVDFVRLLAEKAYEN
GASLFTVLYGDNLIARKRLALVPEAHLDRAPAWLYEGMAKAFHEGAARL
AVSGNDPKALEGLPPERVGRAQQAQSRAYRPTLSAITEFVINWTIVPFAH
PGWAKAVFPGLPEEEAVQRLWQAIFQATRVDQEDPVAAWEAHNRVLHA
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MAKLDETLTMLKALTDAKGVPGNEREARDVMKTYIAPYADEVTTDGLG

SLIAKKEGKSGGPKVMIAGHLDEVGIFMVTQIDDKGFIRFQTLGGWWSQV

MLAQRVTIVTKKGDITGVIGSKPPHILPSEARKKP VEIKDMFIDIGATSREE

AMEWGVRPGDMIVPYFEFTVLNNEKMLLAKAWDNRIGCAVAIDVLKQL

KGVDHPNTVYGVGTVQEEVGLRGARTAAQFIQPDIAFAVDVGIAGDTPG

VSEKEAMGKLGAGPHIVL YDATMVSHRGLREF VIEVAEELNIPHHFDAMP
GVGTDAGAIHLTGIGVPSLTIAIPTRYIHSHAAILHRDDYENTVKLLVEVIK
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RGTQKRFTFELSQSKPLTIQTYGGSGDVDLY VKYGSAPSKSNWDCRPYQN
GNRETCSFNNAQPGIYHVMLDGYTNYND VALKASTQHHHHHH
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JZA]}
HAEA
obv 1l AN

MTQQPQAK YRHDYRAPDYTITDIDLDFALDAQKTTVTAVSK VKRQGTDV
TPLILNGEDLTLISVSVDGQAWPHYRQQDNTLVIEQLPADFTL TIVNDIHPA
TNSALEGLYLSGEALCTQCEAEGFRHITY YLDRPDVLARFTTRIVADKSRY
PYLLSNGNRVGQGELDDGRHW VK WEDPFPKPSYLFAL VAGDFDVLQDK
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MRAAQFAEDASPMAHAIRPDK VIEMNNF YTLTVYEKGSEVIRMMHTLLG
EQQFQAGMRL YFERHDGSAATCDDF VQAMEDVSNVDLSLFRRWYSQSG
TPLLTVHDDYDVEKQQYHLFVSQK TLPTADQPEKLPLHIPLDIEL YDSKGN
VIPLQHNGLPVHHVLNVTEAEQTFTFDNVAQKPIPSLLREFSAPVKLDYPY
SDQQLTFLMQHARNEFSRWDAAQSLLATYIKLNVAK YQQQQPLSLPAHV
ADAFRAILLDEHLDPALAAQILTLPSENEMAELFTTIDPQAISTVHEAITRC
LAQELSDELLAVYVANMTPVYRIEHGDIAKRALRNTCLNYLAFGDEEFAN
KLVSLQYHQADNMTDSLAALAAAVAAQLPCRDELLAAFDVRWNHDGL
VMDKWFALQATSPAANVLVQVRTLLKHPAFSLSNPNRTRSLIGSFASGNP
AAFHAADGSGYQFL VEILSDLNTRNPQVAARLIEPLIRLKR YDAGRQALM
RKALEQLKTLDNLSGDL YEKITKALAAHHHHHH
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MEEKVWISIGGDATQTALRSGAQSLLPENLINQTSVWVGQVPVSELATLS
HEMHENHQRCGGYMVHPSAQSAMSVSAMPLNLNAFSAPEITQQTTVNA
WLPSVSAQQITSTITTLTQFKNREFYTTSTGAQASNWIADHWRSLSASLPAS
KVEQITHSGYNQKSVMLTITGSEKPDEW VVIGGHLDSTLGSRTNESSIAPG
ADDDASGIAGVTEIIRLLSEQNFRPKRSIAFMAYAAEEVGLRGSQDLANRF
KAEGKKVMSVMQLDMTNYQGSREDIVFITDYTDSNFTQYLTQLLDEYLP
SLTYGFDTCGYACSDHASWHAVGYPAAMPFESKFNDYNPNIHSPQDTLQ
NSDPTGFHAVKFTKLGLAYVVEMGNASTPPTPSNQLKNGVPVNGLSASR
NSKTWYQFELQEAGNLSIVLSGGSGDADLYVKYQTDADLQQYDCRPYRS
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MEDKKVWISIGADAQQTALSSGAQPLLAQSVAHNGQAWIGEVSESELAA
LSHEMHENHHRCGGYIVHSSAQSAMAASNMPLSRASFIAPAISQQALVTP
WISQIDSALIVNTIDRLTDFPNRFYTTTSGAQASDWIKQRWQSLSAGLAGA
SVTQISHSGYNQASVMLTIEGSESPDEWVVVGGHLDSTIGSRTNEQSIAPG
ADDDASGIAAVTEVIRVLAQNNFQPKRSIAF VAYAAEEVGLRGSQDVAN
QFKQAGKDVRGVLQLDMTNYQGSAEDIVFITDYTDNQLTQYLTQLLDEY
LPTLNYGFDTCGYACSDHASWHQVGYPAAMPIFEAKFNDYNPNIHTPQDT
LANSDSEGAHAAKFTKLGLAYTVELANADSSPNPGNELKLGEPINGLSGA
RGNEKYFNYRLDQSGELVIRTYGGSGDVDLY VKANGDVSTGNWDCRPY
RSGNDEVCRFDNATPGNYAVMLRGYRTYDNVSLIVEHHHHHH

HjH 2] Q
32 2 H £ 2] B 72

obr] =T ThA| 1

24

GMPPITQQATVTAWLPQVDASQITGTISSLESFTNRFYTTTSGAQASDWIA
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TIGSHTNEQSVAPGADDDASGIAAVTEVIRVLSENNFQPKRSIAFMAYAAE
EVGLRGSQDLANQYKSEGKNVVSALQLDMTNYKGSAQDVVIITDYTDS

NFTQYLTQLMDEYLPSLTYGFDTCGYACSDHASWHNAGYPAAMPFESKF
NDYNPRIHTTQDTLANSDPTGSHAKKFTQLGLAYAIEMGSATGDTPTPGN
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MVDWELMKKIIESPGVSGYEHLGIRDL VVDILKDVADE VKIDKLGNVIAH
FKGSAPKVMVAAHMDKIGLMVNHIDKDGYLRVVPIGGVLPETLIAQKIRF
FTEKGERYGVVGVLPPHLRREAKDQGGKIDWDSIIVDVGASSREEAEEMG
FRIGTIGEFAPNFTRLSEHRFATP YLDDRICL YAMIEAARQLGEHEADIYIV
ASVQEEIGLRGARVASFAIDPEVGIAMDVTFAKQPNDKGKIVPELGKGPV
MDVGPNINPKLRQFADEVAKKYEIPLQVEPSPRPTGTDANVMQINREGVA
TAVLSIPIRYMHSQVELADARDVDNTIKLAKALLEELKPMDFTPLEHHHH
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® 750, LA ZF02® 790, AMCA, ©}E(ATTO) 390, oFE 425, oFE 465, oFE 488, oFE 495, o}E 514,
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%93 7]Ex= ABL1, ABL2, ACSL3, ACVR2A, ADAMTS20, ADGRA2, ADGRB3, ADGRL3, AFF1, AFF3, AKAP9, AKTI,
AKT2, AKT3, ALK, AMER1, APC, AR, ARIDIA, ARID2, ARNT, ASXL1, ATF1, ATM, ATR, ATRX, AURKA, AURKB,
AURKC, AXL, BAP1, BCL10, BCL11A, BCL11B, BCL2, BCL2L1, BCL2L2, BCL3, BCL6, BCL7A, BCL9, BCR, BIRC2,
BIRC3, BIRC5, BLM, BLNK, BMPRIA, BRAF, BRCA1, BRCA2, BRD3, BRIP1, BTK, BUBIB, CACNAID, CARD11, CASC5,
CASP8, CBFA2T3, CBFB, CBL, CCND1, CCND2, CCNE1, CD79A, CD79B, CDC73, CDH1, CDH11, CDH2, CDH20, CDH5,
CDK12, CDK4, CDK6, CDK8, CDKN2A, CDKN2B, CDKN2C, CEBPA, CHEK1, CHEK2, CIC, CKS1B, CMPK1, COL1A1, CRBN,
CREB1, CREBBP, CRKL, CRLF2, CRTC1, CSFIR, CSMD3, CINNA1, CINNB1, CYLD, CYP2C19, CYP2D6, DAXX, DCC,
DDB2, DDIT3, DDR2, DEK, DICERL, DNMT3A, DPYD, DST, EGFR, EML4, EP300, EP400, EPHA3, EPHA7, EPHBI,
EPHB4, EPHB6, ERBB2, ERBB3, ERBB4, ERCC1, ERCC2, ERCC3, ERCC4, ERCC5, ERG, ESR1, ETS1, ETV1, ETV4,
EXT1, EXT2, EZH2, FANCA, FANCC, FANCD2, FANCF, FANCG, FAS, FBXW7, FCGR2B, FGFR1, FGFR2, FGFR3, FGFR4,
FH, FLCN, FLI1, FLT1, FLT3, FLT4, FN1, FOXAl, FOXL2, FOXO1, FOX03, FOXP1, FOXP4, FZR1, G6PD, GATAL,
GATA2, GATA3, GDNF, GNA1l, GNAQ, GNAS, GPC3, GRM8, GUCY1A2, HCAR1, HEY1, HIF1A, HIST1H3B, HLF, HMGA1,
HNF1A, HOOK3, HOXA13, HOXD11, HRAS, HSP90AA1, HSP90AB1, ICK, IDH1, IDH2, IGFIR, IGF2, IGF2R, IKBKB,
IKBKE, IKZF1, IL2, IL21R, IL6ST, IL7R, ING4, IRF4, IRS2, ITGA10, ITGA9, ITGB2, ITGB3, JAKI, JAK2,
JAK3, JUN, KAT6A, KAT6B, KDM5C, KDM6A, KDR, KEAP1, KIAA1549, KIT, KLF6, KMT2A, KMT2C, KMT2D, KRAS,
LAMP1, LCK, LIFR, LPP, LRP1B, LTF, LTK, MAF, MAFB, MAGEAL, MAGI1, MALTI, MAML2, MAP2K1, MAP2K2,
MAP2K4, MAP3K7, MAPK1, MAPKS, MARK1, MARK4, MBD1, MCL1, MDM2, MDM4, MEN1, MET, MITF, MLH1, MLLTI0,
MLLT4, MLLT6, MMP2, MN1, MPL, MRE11A, MSH2, MSH6, MTCP1, MTOR, MIR, MIRR, MUC1, MUTYH, MYB, MYC, MYCL,
MYCN, MYD88, MYHI1, MYH9, NBN, NCOAl, NCOA2, NCOA4, NF1, NF2, NFE2L2, NFKB1, NFKB2, NIN, NKX2-1,
NLRP1, NOTCH1, NOTCH2, NOTCH4, NPM1, NR4A3, NRAS, NSD1, NTRK1, NTRK3, NUMA1, NUP214, NUP98, NUTM2A,
NUTM2B, OMD, P2RY8, PAK3, PALB2, PARP1, PAX3, PAX5, PAX7, PAXS, PBRM1, PBX1, PDE4DIP, PDGFB, PDGFRA,
PDGFRB, PER1, PGAP3, PHOX2B, PIK3C2B, PIK3CA, PIK3CB, PIK3CD, PIK3CG, PIK3R1, PIK3R2, PIM1, PKHDI,
PLAG1, PLCG1, PLEKHGS, PML, PMS1, PMS2, POT1, POUSF1, PPARG, PPP2R1A, PRDM1, PRKARIA, PRKDC, PSIP1,
PTCH1, PTEN, PTGS2, PIPN11, PTPRD, PTPRT, RAD50, RAF1, RALGDS, RAPIGDS1, RARA, RB1, RECQL4, REL, RET,
RHOH, RNASEL, RNF2, RNF213, ROS1, RPS6KA2, RRM1, RUNX1, RUNXIT1, SAMD9, SBDS, SDHA, SDHB, SDHC, SDID,
SET, SETBP1, SETD2, SF3B1, SGK1, SH2D1A, SH3GL1, SMAD2, SMAD4, SMARCA4, SMARCB1, SMO, SMUG1, SOCSI,
SOX11, SOX2, SRC, SSX1, SSX2, SSX4, STAT5B, STK11, STK36, SUFU, SYK, SYNE1, TAF1, TAFIL, TALI,
TBLIXR1, TBX22, TCF12, TCF3, TCF7L1, TCF7L2, TCL1A, TERT, TET1, TET2, TFE3, TGFBR2, TGM7, THBSI,
TIMP3, TLR4, TLX1, TMPRSS2, TNFAIP3, TNFRSF14, TNK2, TOP1, TP53, TPR, TRIM24, TRIM33, TRIP11, TRRAP,
TSC1, TSC2, TSHR, TIL, UBRS, UGT1A1l, USP9X, VHL, WAS, WHSC1, WRN, WT1, XPA, XPC, XPOl, XRCC2, ZNF384,
INF521, HE= 19] oo FFto ZAstsle (e 1o s Ad¥se) T3 E4A5 238 5 Q).

A 71E&= ABCC9, ABCG5, ABCG8, ACTA1l, ACTA2, ACTC1, ACTNZ, AKAP9, ALMS1, ANK2, ANKRD1, APOA4,
APOA5, APOB, APOCZ, APOE, BAG3, BRAF, CACNAIC, CACNA2D1, CACNB2, CALM1, CALR3, CASQz, CAV3, CBL, CBS,
CETP, COL3A1, COL5A1, COL5A2, COX15, CREB3L3, CRELD1, CRYAB, CSRP3, CTF1, DES, DMD, DNAJC19, DOLK,
DPP6, DSCZ2, DSG2, DSP, DTINA, EFEMP2, ELN, EMD, EYA4, FBN1, FBN2, FHL1, FHL2, FKRP, FKIN, FXN, GAA,
GATAD1, GCKR, GJAS5, GLA, GPDIL, GPIHBP1, HADHA, HCN4, HFE, HRAS, HSPB8, ILK, JAG1, JPHZ, JUP, KCNAS,
KCND3, KCNE1, KCNE2, KCNE3, KCNH2, KCNJ2, KCNJ5, KCNJ8, KCNQ1, KLF10, KRAS, LAMAZ, LAMA4, LAMPZ, LDB3,
LDLR, LDLRAP1, LMF1, LMNA, LPL, LTBP2, MAP2K1, MAP2K2, MIB1, MURC, MYBPC3, MYH11l, MYH6, MYH7, MYLZ,
MYL3, MYLK, MYLKZ2, MYO6, MYOZ2, MYPN, NEXN, NKX2-5, NODAL, NOTCH1, NPPA, NRAS, PCSK9, PDLIM3, PKPZ,
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PLN, PRDM16, PRKAG2, PRKARI1A, PTPN11, RAF1, RANGRF, RBM20, RYR1, RYR2, SALL4, SCN1B, SCN2B, SCN3B,
SCN4B, SCN5A, SCO2, SDHA, SEPN1, SGCB, SGCD, SGCG, SHOCZ, SLC25A4, SLC2A10, SMAD3, SMAD4, SNTA1, SOSI,
SREBF2, TAZ, TBX20, TBX3, TBX5, TCAP, TGFB2, TGFB3, TGFBR1, TGFBR2, TMEM43, TMPO, TNNC1, TNNI3, TNNTZ,
TPM1, TRDN, TRIM63, TRPM4, TIN, TTR, TXNRD2, VCL, ZBTB17, ZHX3, R/X& ZI1C3o] AFsl= (= 1o 93

29H =) 53 wAE g 5 Ao

FH4 A3 7)== ABCA4, ABCC9, ABCD1, ACADVL, ACTA2, ACTC1, ACTN2, ADA, AIPL1, AIRE, AKAP9, ALPL,
AMT, ANK2, APC, APP, APTX, ARL6, ARSA, ASL, ASPA, ATL1, ATM, ATP2A2, ATP7A, ATP7B, ATXN1, ATXN2,
ATXN7, BAG3, BCKDHA, BCKDHB, BEST1, BMPR1A, BTD, BTK, CA4, CACNAIC, CACNB2, CALR3, CAPN3, CASQ2, CAV3,
CCDC39, CCDC40, CDH23, CEP290, CERKL, CFTR, CHAT, CHD7, CHEK2, CHM, CHRNA1, CHRNB1, CHRND, CHRNE,
CLCN1, CNGB1, COL11A1, COL11A2, COL1A1, COL1A2, COL2A1, COL3A1, COL4Al, COL4A5, COL5AL, COL5A2,
COL7AL, COL9AL, CRB1, CRX, CTDP1, CINS, CYP27A1, DBT, DCX, DES, DHCR7, DKC1, DLD, DMD, DNAH11, DNAH5,
DNAH9, DNAI1, DNAI2, DNM2, DOK7, DSC2, DSG2, DSP, DYSF, ELN, EMD, ENG, EXT1, EYAL, EYS, F8, F9, FANCA,
FANCC, FANCF, FANCG, FBN1, FBX07, FGFR1, FGFR3, FMO3, FOXL2, FRG1, FRMD7, FSCN2, FXN, GAA, GALT,
GATA4, GBA, GBE1, GCSH, GDF5, GJB2, GJB3, GJB6, GLA, GLDC, GNE, GNPTAB, GPC3, GPDIL, GPR143, GUCY2D,
HBA2, HBB, HCN4, HEXA, HFE, HIBCH, HMBS, HR, IDS, IDUA, IKBKAP, IL2RG, IMPDH1, ITGB4, JAGL, JUP,
KCNE1, KCNE2, KCNE3, KCNH2, KCNJ2, KCNQ1, KCNQ4, KIAA0196, KLHL7, KRAS, KRT14, KRT5, L1CAM, LAMB3,
LAMP2, LDB3, LMNA, LRAT, LRRK2, MAPT, MCIR, MECP2, MED12, MEN1, MERTK, MEN2, MLHI1, MMAA, MMAB, MMACHC,
MPZ, MSH2, MIM1, MUT, MYBPC3, MYH11, MYH6, MYH7, MYL2, MYL3, MYLK, MYO7A, MYOZ2, NF1, NF2, NIPBL,
NKX2-5, NME8, NPC1, NPC2, NR2E3, NRAS, NSD1, OCA2, OCRL, OTC, PABPN1, PAFAHIB1, PAH, PAX3, PAX6,
PCDH15, PEX1, PEX10, PEX13, PEX14, PEX19, PEX26, PEX3, PEX5, PINKI, PKD1, PKD2, PKHD1, PKP2, PLEC,
PLN, PLOD1, PMM2, PMP22, POLG, PPT1, PRCD, PRKAG2, PROM1, PRPF31, PRPF8, PRPH2, PSEN1, PSEN2, PTCH1,
PIPN11, RAF1, RAG1, RAG2, RAI1, RAPSN, RB1, RDH12, RET, RHO, ROR2, RP9, RPE65, RPGR, RPGRIP1, RPL11,
RPL35A, RPS10, RPS19, RPS24, RPS26, RPS6KA3, RPS7, RS1, RSPH4A, RSPH9, RYR1, RYR2, SALL4, SCNIB,
SCN3B, SCN4B, SCN5A, SCN9A, SEMA4A, SERPINAL, SERPING1, SGCD, SH3BP2, SIX1, SIX5, SLC25A13, SLC25A4,
SLC26A4, SMAD3, SMAD4, SNCA, SNRNP200, SNTA1, SOD1, SOS1, SOX9, SPATA7, SPG7, STARD3, TAF1, TAZ, TBX5,
TCOF1, TGFBR1, TGFBR2, TMEM43, TNNC1, TNNI3, TNNT1, TNNT2, TNXB, TOPORS, TP53, TPM1, TSC1, TSC2, TTPA,
TTR, TULP1, TWIST1, TYR, USHIC, USH2A, VCL, VHL, WAS, WRN, WT1, =& =19 99| %o ZAgtsl= (Ee

a0l o8 AdgEs) THEF A4S 23 ¢ v

st Elol W=A Q1A VEE <@m>-C 9w, <ga>-884, <HEl>-C g E, <HE>-& A/ M EL A,
<HlEp>-8d 4 <dER-838 4 <ZAvb>-838 4, <i>lsp</i> T2SS, AAFs, ACF, AI-2, ALO, AS, Ace, 2} X239
EFAl, oFAUIEYE | Acm, AcrAB, ActA, AdeFGH & B, H2A FBE o}, Adrl, Adr2, AdsA, oloj=u9td,
oloj2a]Al, Afa/Dr sie], Agf, AhpC, Ail, AipA, Z7|vlo|E, 4| ZZuolA], LTHEL o]§, Ani,
AnsP, ®HAW =4 &9 85, ArgP, AslA, Aspld, AtxA, off-#leelal, 9%, z7M&3]4, BFP, BSH, BabA,
BadA/Vomp, Bap, BapC, BfmRS, BimA, H]Q2® 34, BoNT, BoaA, BoaB, BopD, Brk, Bsa T3SS, BslA,
BtpA/Btpl/TcpB, BtpB, BvgAS, BvrR-BvrS, C2 =S4, C3 54, Cha FEUHA], C<HE>G, CAI-1, CAMP <A},
CARDS =2, CBPs, CDT, CHIPS, CNA, CNF-1, CNF<s>y</s>, CPAF, CPE, CT, CadF, CaghA, #&, & I,
ChpA/PspC, CemC, CdpA, CdtB, Chu, CiaB, CiaC, Cif, ClpC, ClpE, ClpP, &3 <z}, ZF#uel, CsrA, Csu
Byo}, Cya, CytK, AEF2 A7, AXEE3 4, DNase, DT, DevRS, DipA, ©lZ=#HZEA, Dnt, Dot/Icm,
Dot/Icm T4SS, Dr o]=3&|Al, EAST1, ECP, EF-Tu, ESAT-6/CFP-10, ESX-1, ESX-3, ESX-5, Eap/Map, Ebp A&,
EbpS, EcbA, Efa-1/LifA, EfaA, Ent, <Mel&4¥}€l Erp, Esp, EspA, EspB, EspC, EspD, EspF, EspG, EspH,
EspP, EtpA, Exe T2SS, 2% 54, ExoA, ExoS, ExoT, ExoU, ExoY, F1 &9, FIC #FxH=Z o}, FBPs, FHA,
FadD33, FarAB, FbpA, FbpABC, FbsA, FbsB, FdeC, FeoAB, HXHZo}, AR Flp F3 IV AX, FmvB, FnBPs,
FrgA, FsaP, Fsr, FupA, Fur, GGT, GRAB, GadC, A=E]u}Al, GrvA, GspA, GtcA, HBL, HMW1/HMW2, HP-NAP,
HSI-1, 4834 A%, Hap, HbhA, G-E<dAHA Ha (LT), G-9bgdt 54 (ST), €324, Hgp, Hhul,
Hia/Hsf, HitABC, HmbR, HopZ, Hpt, HpuAB, Hsp60, HspR, HspX, HxuABC, 3|&FZU|o]E =zlo}A, 3|LdF&4t
Mg, sLF2UTHAl, Ibes, IcsA (VirG), IcsP (SopA), IdeR, IdeS, IgAl Z=ZE|o}Al, IleP, IlpA, InhA,
InlA, InlB, InlC, InlF, InlJ, InlK, InlP, AI3EZF P2 wheld o Qe Qlupal, <QI¥pal B/Ifp, IRl
C/Ilp, AWFAL D, IraAB, IroN, Isd, °]|AAIEHC|E oA, JipA, K1 #8<%, KatA, KatAB, KatG, LAM, LLO,
LLS, LOS, LPS, Lap, LapB, LasA, LasB, &% HXE, Lbp, A28l Ler, LetA/S, Fo]2 &%, LigA, LipF,
2314, Lmb, LntA, LpeA, Lpf, LplAl, Lsp, HEZE}E/LifA, M w8 MAM7, MARTX, MOMP, MSHA A%, MSHA
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3 IV A%, Map, MgtBC, MgtC, Mig-14, Mig-5, Mip, MisL, MmaA4, MntABC, Mpl, MprAB, MsrAB, MtrCDE, W]
ke Myf/pH6 3, wEhulythAl, Nhe, YE@HE g HElA|, NleA/Espl, NleC, NleD, NspA, 0-3+4,
OapA, OatA, OipA, OmpA, OmpU, Opa, Opc, P X zo}, P2 wriz = P44/Msp2 82|, P5 @z P97/P102 T}
gt2 1 ¥ g], PDIM, PE/PE-PGRS, PEB1, PI-1, PI-2, PI-2a, PLC, PNAG, PVL, Paa, PanC/PanD, PavA, PavB,
PbpG, PcaA, Pef, Per, B ZE%l Pet, PfbA, PgdA, PhoP, PhoPQ, ¥AXg|3A A2, XX 94 C, XX
sA4| D, Pht, Pic, Pili, Pla, PlcA, PlcB, Pld, wE&4l, =4 HE, ¥4, PrfA, PrsA2, PsaA, PspA, Ptx,
F AR, FJoAd, FoAopd, Feonmead, deud AFAY, FoF #A, FoFmF A, FLE-7A,
RatB, Rck, RcsAB, RecN, RelA, F=g]3=, 2 ZH ¥, RicA, RickA, RipA, RmpA, RpoS, RtxA, Rvh T4SS, S
ArB o}, SCIN, SDr, SE, SIC, SLO, SLS, SMase, SabA, Sal, Sat, Sbi, Scal, Sca2, Sca4, Scm, SgrA,
ShET1, ShET2, ShdA, A7} =4, Shu, SigA, SigE, SigF, Sigl, SinH, SodA, SodB, SodC, SodCI, SpA, SpaP,
SpeB, Spes, SprE, Spv, ZE}EZutel, et 2 Fol=ZebAl, AEFHE7|UA|, StcE, 2EJEI|UA, Stx, T
Akl A - SypA, T2SS, T3SS, T3SS1, T3SS2, T6SS, T6SS-1, T7SS, TCP, TCT, TDH, TRH, TSST-1, TTSS,
TTSS(SPI-1 =%), TISS(SPI-2 #%), Tap F& IV A%, Tbp, TcdA, TedB, TefA, TepC, TeNT, Tir, TlyC,
ToxB, Tral, Trw 3 IV &H] A=, Tsh, £33 1 B}, F3 3 Frol, 3 1 Bk, 3 [ A
B8 IV AR, §3 IV Eu Al2", 53 VID v A28, f-dlekAl, V8 ZRHokAl, VCC, VacA, Vi
91, Vip, VirB & 1V #4] A|=" VirB/VirD4 & 1V 4] A|=®l VpadF, WhiB3, YadA, YapC, YapE,
YapJ, YapK, YapV, YaxAB, Ybt, clZAlYelutd | Ymt, Vst, Zot, Uo-FZ2E|HQl, dup-%4 (CpPLC), &
=24 (eH]o]), Ea-=4 (AEHF), wE-54, #E2-52, enh A%, FAE-54, fHbp, ©|LE-=
2, -S54, F-524, p60, TF2 pmiA, rOmpA/Scal, rOmpB/Scab, Al thAl, Alel-%24/PFO, viWbp, xcp

H] Alz=d, mE 1o Q1] el Ajtete (e e o8 AfEe) TS Bas 2§ ¢ Ak

Ol

gAA WA Z1E= AAC(1)-1, AAC(2')-I1a, AAC(2')-1Ib, AAC(2')-Ia, AAC(2')-Ib, AAC(2')-Ic, AAC(2')-Id,
AAC(2")-Te, AAC(3)-TIIa, AAC(3)-IIIb, AAC(3)-IIIc, AAC(3)-Ila, AAC(3)-1Ib, AAC(3)-IIc, AAC(3)-IId,
AAC(3)-1Te, AAC(3)-IV, AAC(3)-IXa, AAC(3)-Ia, AAC(3)-Ib, AAC(3)-Ib/AAC(6')-Ib", AAC(3)-Ic, AAC(3)-Id,
AAC(3)-VIITa, AAC(3)-VIIa, AAC(3)-VIa, AAC(3)-Xa, AAC(6')-29a, AAC(6')-29b, AAC(6')-30/AAC(6')-Ib' &
g dhald AAC(6')-31, AAC(6')-32, AAC(6')-33, AAC(6')-34, AAC(6')-130, AAC(6')-IIa, AAC(6')-IIb,
AAC(6')-TIc, AAC(6')-Ta, AAC(6')-Taa, AAC(6')-Tad, AAC(6')-Tae, AAC(6')-Taf, AAC(6')-Tag, AAC(6')-Iai,
AAC(6')-Taj, AAC(6')-Tak, AAC(6')-Tan, AAC(6')-Ib, AAC(6')-Ib', AAC(6')-Tb-3FA$-, AAC(6')-Ib-SK,
AAC(6")-Tb-2$-, AAC(6')-Ib-cr, AAC(6')-Ib10, AAC(6')-Ib11l, AAC(6')-Ib3, AAC(6')-Ib4, AAC(6')-Ib7,
AAC(6')-Tb8, AAC(6')-Ib9, AAC(6')-Ic, AAC(6')-Te-APH(2")-Ia, AAC(6')-If, AAC(6')-Ig, AAC(6')-Ih,
AAC(6")-Ti, AAC(6')-Iid, AAC(6')-Tih, AAC(6')-Ij, AAC(6')-Tk, AAC(6')-I1, AAC(6')-Im, AAC(6')-Ip,
AAC(6')-TIq, AAC(6')-TIr, AAC(6')-TIs, AAC(6')-TIsa, AAC(6')-It, AAC(6')-Tu, AAC(6')-Iv, AAC(6')-Iw,
AAC(6")-1x, AAC(6')-Iy, AAC(6')-1z, ACC-1, ACC-2, ACC-3, ACC-4, ACC-5, ACI-1, ACT-1, ACT-10, ACT-12,
ACT-13, ACT-14, ACT-15, ACT-16, ACT-17, ACT-18, ACT-19, ACT-2, ACT-20, ACT-21, ACT-22, ACT-23, ACT-24,
ACT-25, ACT-27, ACT-28, ACT-29, ACT-3, ACT-30, ACT-31, ACT-32, ACT-33, ACT-35, ACT-36, ACT-37, ACT-38,
ACT-4, ACT-5, ACT-6, ACT-7, ACT-8, ACT-9, ADC-1, ADC-10, ADC-11, ADC-12, ADC-13, ADC-14, ADC-15, ADC-
16, ADC-17, ADC-18, ADC-19, ADC-2, ADC-20, ADC-21, ADC-22, ADC-23, ADC-25, ADC-3, ADC-30, ADC-31, ADC-
39, ADC-4, ADC-41, ADC-42, ADC-43, ADC-44, ADC-5, ADC-56, ADC-58, ADC-59, ADC-6, ADC-60, ADC-61, ADC-
62, ADC-67, ADC-68, ADC-7, ADC-73, ADC-74, ADC-75, ADC-76, ADC-77, ADC-78, ADC-79, ADC-8, ADC-81, ADC-
82, AER-1, AIM-1, ANT(2")-Ia, ANT(3")-IIa, ANT(3")-IIb, ANT(3")-IIc, ANT(3")-1i-AAC(6')-11d &3 wtul
2, ANT(4')-Ila, ANT(4')-IIb, ANT(4')-Ia, ANT(4')-Ib, ANT(6)-Ia, ANT(6)-Ib, ANT(9)-Ia, APH(2")-IIIa,
APH(2")-T1a, APH(2")-IVa, APH(2")-TIe, APH(2")-If, APH(2")-Ig, APH(3")-Ia, APH(3")-Ib, APH(3")-Ic,
APH(3')-T1Ta, APH(3')-IIa, APH(3')-IIb, APH(3')-IIc, APH(3')-IVa, APH(3')-IX, APH(3')-Ia, APH(3')-Ib,
APH(3')-VI, APH(3')-VIIIa, APH(3')-VIIIb, APH(3')-VIIa, APH(3')-VIa, APH(3')-Va, APH(3')-Vb, APH(3')-
Ve, APH(4)-Ta, APH(4)-Ib, APH(6)-Ia, APH(6)-Ib, APH(6)-Ic, APH(6)-Id, APH(7")-Ia, APH(9)-Ia, APH(9)-
Ib, AQU-1, AQU-2, AQU-3, ARL-1, ARL-2, ARL-3, ARL-4, ARL-5, ARL-6, AST-1, AZECL-25, o}A|W|Eute] u}-$-
Ty o] (Acinetobacter baumannii) AbaF, OFA|UIEHRIE] w}g-TkLo] AbaQ, oFAUIEEME wvl$-whyo] Abu0, ©}A]
UERE wpg-Rido] AmvA, oln|#yle] tigh W& Fogte oAU EHY whg-wkd o] OprD, oFA|U|ERME wHf
F-To] ampC HEl-2ElRkA], EF2F Rl i WS Fodtes ofAUEDEH ARl gyrA, EF2
2 =20 g3 YAHS Foste ofAdERE ub$-wkyo] parC, AcrE, AcrF, AcrS, olazdtH|d]$ BB E
(Agrobacterium fabrum) SEZHHAUSE ofAEENA¥EFA, ArmR, AxyX, AxyY, AxyZ, BAT-1, BCL-1, BEL-1,

_48_



SIHS31 10-2022-0108053

BEL-2, BEL-3, BES-1, BIC-1, BIL-1, BJP-1, BKC-1, BPU-1, BRO-1, BRO-2, BRP(MBL), BUT-1, ®w}dF2= Z}%
Alol(Bacillus clausii) SE2HAYZE oM ERLA A, vl F2 FUF 2 (Bacillus pumilus) cat86, WhA
F22 B g~ (Bacillus subtilis) mprF, HERFO]AC] et WS Fosts SAHE Z2He npAFAa AR
ge]~ pgsA, BahA, ZFLEFEEC] i WAdS Foske nwiEEde wpdelzE=v]X(Bartonella
bacillifornis) gyrd, obilwulelo] vhgh YA Folsh vh kel upae] £2u] s gyrB, Bel, Bell, %
ilel gk yAdE Fofste v =vtd e s o= #H Al &~ (Bifidobacterium adolescentis) rpoB EAWolA,
o EAdel W WAde Folsts v =aE el ileS, Blal, Bla2, ZEtujale] tig WS Folsts Hdy
of 2w 277 (Borrelia burgdorferi) 16S rRNA EA® o], hutoldle] gk Wd-& Fojals Hdeol 7
2ax29g 16S rRNA EdWo], 2dHuloldle] g WAdS Fofste Hdegol w29 16S rRNA
EdwWol, xaxutolde] e WS Fogts EdWelE e Edgol FEaaxaH ] murA, €24l o
3 A S Fosts EddolE e BeEly|ay|el 3]y Al g ol (Brachyspira hyodysenteriae) 23S rRNA,
BEA o] ~(Brucella suis) mprF, F23Zdglo} = 2# o] (Burkholderia pseudomallei) Omp38, CAM-1,
CARB-1, CARB-10, CARB-12, CARB-14, CARB-16, CARB-17, CARB-18, CARB-19, CARB-2, CARB-20, CARB-21, CARB-
22, CARB-23, CARB-3, CARB-4, CARB-5, CARB-6, CARB-7, CARB-8, CARB-9, CAU-1, CBP-1, CFE-1, CFE-2, CGA-
1, CGB-1, CIA-1, CIA-2, CIA-3, CIA-4, CKO-1, CME-1, CMH-1, CMY-1, CMY-10, CMY-100, CMY-101, CMY-102,
CMY-103, CMY-104, CMY-105, CMY-106, CMY-108, CMY-11, CMY-110, CMY-111, CMY-112, CMY-113, CMY-114, CMY-
115, CMY-116, CMY-117, CMY-118, CMY-119, CMY-12, CMY-13, CMY-131, CMY-132, CMY-133, CMY-135, CMY-14,
CMY-15, CMY-16, CMY-17, CMY-18, CMY-19, CMY-2, CMY-20, CMY-21, CMY-22, CMY-23, CMY-24, CMY-25, CMY-26,
CMY-27, CMY-28, CMY-29, CMY-30, CMY-31, CMY-32, CMY-33, CMY-34, CMY-35, CMY-36, CMY-37, CMY-38, CMY-
39, CMY-4, CMY-40, CMY-41, CMY-42, CMY-43, CMY-44, CMY-45, CMY-46, CMY-47, CMY-48, CMY-49, CMY-5, CMY-
50, CMY-51, CMY-53, CMY-54, CMY-55, CMY-56, CMY-57, CMY-58, CMY-59, CMY-6, CMY-60, CMY-61, CMY-62,
CMY-63, CMY-64, CMY-65, CMY-66, CMY-67, CMY-68, CMY-69, CMY-7, CMY-70, CMY-71, CMY-72, CMY-73, CMY-74,
CMY-75, CMY-76, CMY-77, CMY-78, CMY-79, CMY-8, CMY-80, CMY-81, CMY-82, CMY-83, CMY-84, CMY-85, CMY-86,
CMY-87, CMY-9, CMY-90, CMY-93, CMY-94, CMY-95, CMY-98, CMY-99, CPS-1, CRP, CTX-M-1, CTX-M-10, CTX-M-
100, CTX-M-101, CTX-M-102, CTX-M-103, CTX-M-104, CTX-M-105, CTX-M-106, CTX-M-107, CTX-M-108, CTX-M-
109, CTX-M-11, CTX-M-110, CTX-M-111, CTX-M-112, CTX-M-113, CTX-M-114, CTX-M-115, CTX-M-116, CTX-M-117,
CTX-M-12, CTX-M-121, CTX-M-122, CTX-M-123, CTX-M-124, CTX-M-125, CTX-M-126, CTX-M-129, CTX-M-13, CTX-
M-130, CTX-M-131, CTX-M-132, CTX-M-134, CTX-M-136, CTX-M-137, CTX-M-139, CTX-M-14, CTX-M-141, CTX-M-
142, CTX-M-144, CTX-M-147, CTX-M-148, CTX-M-15, CTX-M-151, CTX-M-152, CTX-M-155, CTX-M-156, CTX-M-157,
CTX-M-158, CTX-M-159, CTX-M-16, CTX-M-160, CTX-M-17, CTX-M-19, CTX-M-2, CTX-M-20, CTX-M-21, CTX-M-22,
CTX-M-23, CTX-M-24, CTX-M-25, CIX-M-26, CTX-M-27, CTX-M-28, CTX-M-29, CTX-M-3, CTX-M-30, CTX-M-31,
CTX-M-32, CTX-M-33, CTX-M-34, CTX-M-35, CTX-M-36, CTX-M-37, CTX-M-38, CTX-M-39, CTX-M-4, CTX-M-40,
CTX-M-41, CTX-M-42, CTX-M-43, CIX-M-44, CTX-M-45, CTX-M-46, CTX-M-47, CTX-M-48, CTX-M-49, CTX-M-5,
CTX-M-50, CTX-M-51, CTX-M-52, CTX-M-53, CTX-M-54, CTX-M-55, CTX-M-56, CTX-M-58, CTX-M-59, CTX-M-6,
CTX-M-60, CTX-M-61, CIX-M-62, CTX-M-63, CTX-M-64, CTX-M-65, CTX-M-66, CTX-M-67, CTX-M-68, CTX-M-69,
CTX-M-7, CTX-M-71, CTX-M-72, CTX-M-74, CTX-M-75, CTX-M-76, CTX-M-77, CTX-M-78, CTX-M-79, CTX-M-8, CTX-
M-80, CTX-M-81, CTX-M-82, CTX-M-83, CTX-M-84, CTX-M-85, CTX-M-86, CTX-M-87, CTX-M-88, CTX-M-89, CTX-M-
9, CTX-M-90, CTX-M-91, CTX-M-92, CTX-M-93, CTX-M-94, CTX-M-95, CTX-M-96, CTX-M-98, CTX-M-99, FZ=zuh
B Zgto](Campylobacter coli) SEFHYF ofAEENAT A, dYEZutolile] tigh WAdE Fostes &
AolE zh= g 2vhE Al5Y (Campylobacter jejuni) 23S rRNA, Z2FQ2FEE i3t WA S FoJste= 7
28 AFY gyrA, SFLEIAEE UF WS Folshe JtEeAEsrE 21718 e] 2 (Capnocytophaga
gingivalis) gyrA, CatU, CblA-1, CcrA, CepS, CfxA, CfxA2, CfxA3, CfxA4, CfxA5, CfxA6, vla == IFAA
o tigk YWAS Foste EdRolE zt= Sghu|gol EglFulE]~(Chlamydia trachomatis) 23S rRNA, X3
3l Zetuidoel Egtamute]lx A murd, 2EFEvlolald] tidk WAl S Fodt=
A=k o] (Chlamydomonas reinhardtii) 16S rRNA (rrnS) E¢Wo], ogERZulo]ale] th3h
WaE F-odste= EL@_O]% %l% S ERu Qlet2E o] 23S rRNA, =3 Emrfolile] ik Wd& F-
sl v =Zet ZAJERA (Chlamydophila psittaci) 16S rRNA E<dwe]l, A=A vt g wdZAEF
(Chryseobacterium meningosepticum) BlaB, o|g]EZmulo]al @ F&tiulo)ilo] 3t WAS
Zte 22 2Eggoolds Yy dd (Clostridioides difficile) 23S rRNA, dsjwujo]il 4E
st ER4EYeelus fuldd BF-Tu EdW¥elA, EFL2F & Oid ydS ‘%'”0116]'"5 SREE
Lo~ HIAH gyrA, EFLLEFEE i WS Foste SE22ET ooy~ te L
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Aol gk s Foste EddelE e EE2EY ol oA murG, T4l digk WS
Foales EdWolE 2te FE2EFY o YA rpoB, REEmloldle] i WS Fodts EAWol
£ ZE FE2EgYeclds tadd rpoC, ERLEHUR FEF (Clostridium butyricum) catB, =22
Edyy  HEZAAX(Clostridium  perfringens) mprF, ZJulEte|gls  2Eg]olE(Corynebacterium
striatum) tetA, CrpP, HIEZAIZEH] thst YAES Fost= FEPEE S oFadl2=(Cutibacterium acnes)
165 rRNA EdWo], EF 2wl ek WAds Fofshs FEHE S ok=vl2 gyrA, D-Ala-D-Ala 2]7HAl,
DES-1, DHA-1, DHA-10, DHA-12, DHA-13, DHA-14, DHA-15, DHA-16, DHA-17, DHA-18, DHA-19, DHA-2, DHA-20,
DHA-21, DHA-22, DHA-3, DHA-5, DHA-6, DHA-7, DHA-9, DIM-1, DnaA, EBR-1 wE}-2te}wixl, EBR-2, ERP-1,
ESP—l EXO-1, EdeQ, <MElZHteE] &= o}7}ol (Enterobacter cloacae) acrA, SIEH|ZBME ZZolJle rob, BEF}H
N UWAS Fosts SdAolE zhe AdEEaF A o Zde] 2~ (Enterococcus faecalis) YvIB, @Enlolal U
Rojals Eduo v dERZ AT s Zdes Yybl, AR Fs gl e S2HHUE obig

| gt S st EdWolE 2t JdHZIAF g Zde 2 cls, FEde]Al

=2 2t duEaFa oA drmd, GEIo]Al YAS Fojdls B E zi=

HEAZF2 o Ze]2 gdpD, BEROIA WS Foates Ed¥olE zte JdH=3F2 doZe] 2~ gshF,

e Foste dHEAFE T ez liaF AW, FERolA] YAEE Fods ddEs

Eddolal, HErelA WAS Fosts dElRaFa gpoZE]s iaS EAWolA],

GE2270A° oigt WS Fost= dElZ3F 2 d A% (Enterococcus faecium) EF-Tu EdWolA|, dHZIF

2 oA FEFAUE oMEEALD A, HERLo|A gt WS Fodes dERaFs gorE
Qe

cls, BErolA UAE Folohs AHRITA ol Ag 1iaf EAWelA, BErlela A4S Folshs Auz
272 Al A liak EQWlA, GErlold WS Folahe AuzaTe FolAe lias EAMIA, Ered,

EreA2, EreB, EreD, Erm(30), Erm(31), Erm(33), Erm(34), Erm(35), Erm(36), Erm(37), Erm(38), Erm(39),
Erm(41), Erm(42), Erm(43), Erm(44)v, Erm(47), Erm(48), Erm(49), Erm(K), Erm(0)-1rm, ErmA, ErmB, ErmC,
ErmD, ErmE, ErmF, ErmG, ErmH, ErmN, ErmO-srmA, ErmQ, ErmR, ErmS, ErmT, ErmU, ErmV, ErmW, ErmX, ErmY,
2 muto] Aol Bk S Fojdh= ol =AE7]ob Fete] (Escherichia coli) 16S rRNA (rrnB) EAMe], =
EdlErbol o] thg WL Folshs o =A ok Feko] 165 rRNA (rrnB) EWol, HETHAZ S| et 1
e Rolahi ozAel7lol Zebol 165 rRNA (rrnB) Eewol, (4189 thd WYL Holshs o A o} 2
2ol 165 1RV (rrsp) Eielel, AEkvldl Co ORI E pofahs olaAelsloh Hefe] 165 W (rrs)
o], Fhpriolal A i@ WS Folshs ozAwlvlcl Fekel 165 rRNA (rrsB) EelMol, dlewtol Al
g3t AL Fojdts o 27 g 7)o} a;}a}o] 16S rRNA (rrsB) Ewol, stz mufo]ie] gk AL Holah=
ol z=Al2]7]oF Zeko] 16S rRNA (rrsB) &ARo], A3 wntolilel tigh WS Foldhs dl=Ae]7]of Zetol
165 rRNA (rrsB) &<dWo], 2EfEvtol o] g WS F-ofsts dl=7el7]of Eete] 16S rRNA (rrsB) =4
wol  HEZAZH 3 WAS Fojsls ol aAe] 7)ol ZFeko] 16S rRNA (rrsB) EdWo] EHgwlo] 2l
et WS Folahs oA 7lof Zete] 16S rRNA (rrsB) &<1Wo], Fh7butelaled] gk Wgd& HF-ofshs
o 2=Ag7]oF Zeke] 16S rRNA (rrsC) &de], A9 e mvtolilel] gt WAdS F-ofshs oA 7|oF Fetol
165 rRNA (rrsH) &<do], oeQlel g WAdS F-ofshs d=Algf 7ol Zeko] 16S rRNA EdWe], =&
Yol tig WA l‘%‘ﬂﬂ% SRS 2t dlzAlE]7]ot Zeko] 235 rRNA, EdtE]Emumtelild F g

Folats EdReolE zhe dzAlg7lol Fehe] 23S rRNA, F¥ithutolle] thgh A& F-o

i dlz=AlE7]el Zeko] 23S rRNA, olgE=wte]il Bl dejERutol o] tigk S
o 2=AE]7]oF Feho] 23S rRNA, SAREZ| U= A tEk WS Fofshs Ednlo
2ol 235 rRNA, olz7lel7lol Feto] CpxR, E2Tvboldlel tjad ulde olshs &
oF Zeol Cyad, ALAZA [lad] h@ WAL Folsh o270t Fekol BF-Tu
BE WAL Selskis oAl Febo] EF-Tu EMolA, 7Zrtel o] e )
o gelol T SAUlA, EAKAA W WA
GIpT, olzAel 7]t Fekol LanB, E2Evfo]4lo] ol A el 7)o} 2
PisT, Eozulolol ta A% Solshs EeMelE e o iAo kel Uhph, Ezwoluel o
zre ol zAelsloh Zeol Unpl, ol 27el7lok ko] acrd, ThEok FAA WA
zhe ol zAE )b ool acR, AzAel7lok Fekol anpC wEt-tetubA], o) A2
2ol ampCl lek-gketubal, o A2l 7)ok Zekol anph Wieh-tekulal, o A7)0l Fekol emk, Evl2
satel g WA Felshs oAl Eekel fanG BAmel, o]iUclAE B EdFie Ud WAL
Rofshiz o 27170k Feko] fabl BAAWo], EEohul=e] tE WYL Folshs BAelE 2 ol 2del)
of ol folp, FFQRAmEol B S Relshiz ozAIoL Febol gyra, EelF Rl B3 WY
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Wolshe Eelwold At o sAeslor Fekol gy, obulwFobde] g WYL Folshs oA lo 2ot
o gyrB, B4 WYL Folshs Ao Fehol mark EAMelA, oF Fetol mdfA, AAel
7ok Zetol miph, ﬁczu}omoﬂ tHffP YAE Bolal WIS 2 olxAlEvlel Zeo] murd, JEZF

Wolg zhe= oA g 7)o} %3}01 nfsB, HﬂEP erer Aol gt
o <

_\?}_
ompF, %—Em_iﬂ%% l ek WAs Fofshs olxAe 7)ok %3}01 parC TR
A=)
n

xﬂ A WS Fogtes EAHE e o~ ]1117]"} Zeto] soxR,
A WS Folsks Eoﬂtﬂﬂe 7t o 2Ag 7)ol FEhe] soxS, FAR-1, FEZ-1, FIM-1, FONA-1, FONA-2,
FONA-3, FONA-4, FONA-5, FONA-6, FOX-1, FOX-10, FOX-2, FOX-3, FOX-4, FOX-5, FOX-7, FOX-8, FOX-9, FPH-1,
FRI-1, FRI-2, FRI-3, FTU-1, FomA, FomB, FosA, FosA2, FosA3, FosA4, FosA5, FosA6, FosA7, FosB, FosB1,
FosB3, FosB4, FosB5, FosB6, FosC, FosC2, FosD, FosK, FosX, FusF, GES-1, GES-10, GES-11, GES-12, GES-
13, GES-14, GES-15, GES-16, GES-17, GES-18, GES-19, GES-2, GES-20, GES-21, GES-22, GES-23, GES-24,
GES-26, GES-3, GES-4, GES-5, GES-6, GES-7, GES-8, GES-9, GIM-1, GIM-2, GOB-1, GOB-10, GOB-11, GOB-12,
GOB-13, GOB-14, GOB-15, GOB-16, GOB-18, GOB-2, GOB-3, GOB-4, GOB-5, GOB-6, GOB-7, GOB-8, GOB-9, H-NS,

HERA-1, HERA-2, HERA-3, HMB-1, HEl-g% IJAAd ozt UdS Foste IJEIFA QAEFqUA}
(Haemophilus influenzae) PBP3, ZFLEFAER st YAS FoAsE ERIZA g ST
(Haemophilus parainfluenzae) gyrA, ZFQEFEE 3t WAL Rosts RIAFA et ZFd =}

parC, EZEFHYZ digt YIS Foste E2utH 2% &= H]e-(Halobacterium halobium) 23S rRNA &1W

o], ZElutolsle] Widt WS Hojsts =yt g]e 2 y& (Halobacterium salinarum) 16S rRNA S o],
HEHGA ZH| 3t WS Fosts delzete =22 (Helicobacter pylori) 16S rRNA E¢o], FHPER
plol Aol didt WS Foshs EdwelE 2t dulmute] = 23S rRNA, ICR-Mc, ICR-Mo, IMI-1, IMI-2,
IMI-3, IMI-4, IMI-7, IMP-1, IMP-10, IMP-11, IMP-12, IMP-13, IMP-14, IMP-15, IMP-16, IMP-18, IMP-19,
IMP-2, IMP-20, IMP-21, IMP-22, IMP-24, IMP-25, IMP-26, IMP-27, IMP-28, IMP-29, IMP-3, IMP-30, IMP-31,
IMP-32, IMP-33, IMP-34, IMP-35, IMP-37, IMP-38, IMP-4, IMP-40, IMP-41, IMP-42, IMP-43, IMP-44, IMP-45,
IMP-48, IMP-5, IMP-51, IMP-55, IMP-56, IMP-6, IMP-7, IMP-8, IMP-9, IND-1, IND-10, IND-11, IND-12, IND-
14, IND-15, IND-2, IND-2a, IND-3, IND-4, IND-5, IND-6, IND-7, IND-8, IND-9, JOHN-1, KHM-1, KPC-10,
KPC-11, KPC-12, KPC-13, KPC-14, KPC-15, KPC-16, KPC-17, KPC-19, KPC-2, KPC-22, KPC-24, KPC-3, KPC-4,
KPC-5, KPC-6, KPC-7, KPC-8, KPC-9, ZdHA|dz} ol 2 AH]|~(Klebsiella aerogenes) Omp36, TS A
A WEE Fosts 2dWolE ze FHBEA LY ol ZAUZ acrR, Fe|=®el gk A & Fost
= FYEAdg EdWolA] PhoP, FdlE Al frE Yo}l (Klebsiella pneumoniae) KpnE, Ed|HA|dE} FHE
ofel KpnF, Zd|BEAAe} FEUolo] KpnG, SHHEALZ} FEYolol| Kpnll, FdlHA|Ae} 7R ofel OmpK35,
FyBA At FEYolo] Ompk36, FdlBAldet wEUolol Ompk37, ZdrBA|dE}l FRUold acrA, t5okE
FAA WAEE Foste EdWolE zie SUEA A FEYot] acrR, FHEALE FEYol ramRk AW
olA, L1 wWel-=eln}A], LAT-1, LCR-1, LEN-1, LEN-10, LEN-11, LEN-12, LEN-13, LEN-14, LEN-15, LEN-16,
LEN-18, LEN-19, LEN-2, LEN-20, LEN-21, LEN-22, LEN-23, LEN-24, LEN-26, LEN-3, LEN-4, LEN-5, LEN-6,
LEN-7, LEN-8, LEN-9, LRA-1, LRA-10, LRA-12, LRA-13, LRA-17, LRA-18, LRA-19, LRA-2, LRA-3, LRA-5, LRA-
7, LRA-8, LRA-9, ZFEwWPAF 2~ $-H|g](Lactobacillus reuteri) cat-TC, e}2]9tE] FFZAIA]~(Laribacter
hongkongensis) ampC H|E}-HE}mbA] | gl 2~H glo} Rx=AEA Y 2~ (Listeria monocytogenes) mprF, LlmA 23S 2
B RNA W' Ed A~ 2A], LouP, LpeA, LpeB, LpxA, LpxC, LpxD, MCR-1.1, MCR-1.10, MCR-1.11, MCR-1.12,
MCR-1.13, MCR-1.2, MCR-1.3, MCR-1.4, MCR-1.5, MCR-1.6, MCR-1.7, MCR-1.8, MCR-1.9, MCR-2.1, MCR-2.2,
MCR-3.1, MCR-3.10, MCR-3.11, MCR-3.12, MCR-3.2, MCR-3.3, MCR-3.4, MCR-3.5, MCR-3.6, MCR-3.7, MCR-3.8,
MCR-3.9, MCR-4.1, MCR-4.2, MCR-4.3, MCR-4.4, MCR-4.5, MCR-5.1, MCR-5.2, MCR-6.1, MCR-7.1, MCR-8.1,
MCR-9.1, MIR-1, MIR-10, MIR-11, MIR-12, MIR-13, MIR-14, MIR-15, MIR-16, MIR-17, MIR-2, MIR-3, MIR-4,
MIR-5, MIR-6, MIR-8, MIR-9, MOX-1, MOX-2, MOX-3, MOX-4, MOX-5, MOX-6, MOX-7, MOX-8, MOX-9, MSI-1, MSI-
OXA, MUS-1, MUS-2, MdtK, Mef(En2), MexA, MexB, MexC, MexD, MexE, MexF, MexG, MexH, MexI, MexJ, MexK,
MexL, MexR, MexS, MexT, MexV, MexW, MexZ, vlaZZ|= IJAA digh WS Foste EAWH)E 2 Xg
Az} gbelEe] A~ (Moraxella catarrhalis) 23S rRNA, 2eHdgh Jletdal~ M35, ZFQEHAEE digt yYiad S
F-osl= EE7Mde; BE27HY o] (Morganella morganii) gyrB, MuxA, MuxB, MuxC, MvaT, Z&}g]|E=Zu}o]ilel] tj
g S Foste EdWelE Zte v IuH s oFH] & (Mycobacterium avium) 23S rRNA, oFX|E=Zujo]ild
gzt yAds Foite Eduiols zte mIdH PR JEZAE2H (Mycobacterium intracellulare) 23S

)
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rRNA, S ERuto]de] gk WS Foshs EdRelE st v FdteEEe QESAES 23S rRNA, 2

YEZutol o] thet AHS Foste EdWelE zh= wFubH gl ZHAFA] o] (Mycobacterium kansasii) 23S
rRNA, @Eo] tish WAL Fosls SdwWolE 2 njzuty el @ el (Mycobacterium leprae) folP, &5
LEFAEE g WS Foste vIuteH R dlZatd gyrB, HEIAl digt WS Folste v ZEHe

= dZge] rpoB EAW], ofmFlAlel g WS Fofste mEutH el FHl2Z 2 A~ (Mycobacter ium
tuberculosis) 16S rRNA <ol Fhupwlo]Xlo] thst YA S HFojsl= vjzuteEs FHEZFZA]2 16S rRNA
EdRo], 2EfIEmol o] gt WS F-olshe vatH s FHlEZ 2 A2 16S rRNA EdRe], H] @mjo]
Aol Wk WS Fojsks vaatee]e FHlEZEAA 16S rRNA EdWo], o B ik NS
uZut 2l g FHEZZA 2 embA EAWOA], o HF-Eol =1 =

= FTHI2ZEAL embB, FEIAl g AgdE& Fos) A =
embB, olgF-Eo] digt WS FofstE vEutE s FHEZEAS embR EAWO]

= vEEtE R FHEFEA A ethd, Feb-opu|iibg] A Abel] ek YA S
vjZEtg g g FHlEZRA|Z folC, Z2EfERolAld gk WAdS Foate v
idB EdWo], EFEFAEE gt WS Foste v=8

n] F ke L —‘,E—HﬂE'ﬁii\]/\ gyrB EAWHolA, o]4&
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]2~ iniB, Oﬂ FEZo o WS Foshe mlmutE e
gk WS Fofste mad
HE 5 FH2Z2A 2 kasA
katG EdHo], o EF-F =
of digk WS Folste & i‘% ]Eh:r —rﬂﬂegi/\] ndh, -4‘1}*]"}‘:’]
st m Y e FAEZ o], dtgl-olm| =] Aite] digk W& l?'*
v et E] s FH| 2 ZE A2 ribD, ﬂﬂﬁ]/\‘_‘ﬂ gt WAaS Fofste vz e T
£ vEuE e FHEFEAA rpsA EUW
of & WAS Fostes wEutHE s FHlEZEAL rpsl EARC], hgp-ofu| = Ate] bl o g
AWel s Zte uFZutHE g FHEZZ A2 thyd, ol ZA = st WS Fo35)
EZEANZ tlyA EAWo], odEREo gk WS Fost= H
2 A2 Holx HH| A embB, o]AUYolA o] tE WA 3l=
Alzx WolA ®u|2 ndh, olm|FRAlel didt WS Foste w@dH Roldls Mg 2= (Mycobacteroides
abscessus) 16S rRNA &<dWio], ZIgpmAlel tigk WA S HFolste nmlZute|=old 2 hAlg2 16S rRNA &AW
o], Zhwulolxle] 3k WAS Holsle= wmulE|Eoldl A FA4=2 16S rRNA Ed o], v oulo]ilo gtk U
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He Bolshs ulmubhEold s ghAl4 165 rRNA Eolwo], Eugtulolald] ng UgS Hojsi 1ty
Zoldl2 hAlg2 165 rRNA EINo], IR ERwtolle] e WS Fofshs EdWols 2t vEvtHE
oel~ Al 23S rRNA, olmFRAlel] gk WS Fojste wEEtE|Roldl A ARt (Mycobacteroides
chelonae) 16S rRNA =< ® o] AlElu]Al Co gk WA S Fost= vzt 2ol A2y 16S rRNA &%

of, Zhurtelal Al thet WS HF-ofshs vsbEH|Zold s ARite] 165 rRNA =dWel, dewto]ile] thgh

WAS Hojals nlmute Zold A ARYo]| 16S rRNA B ¥o], EBghnlolild] th3k AL Folsts wzut
HZoldl~ A=Zrte] 165 rRNA W], Setg|ERntolAld gt WS Foste EARlolE Zke v =v
Zolgl2a~ AZrto] 23S rRNA, ZSF Q02 HEE4 Uit YL Fosie U]EL@}E]E]O # Z 2}oll (Mycobater ium
leprae) gyrA, s|Z2=Zwto]sl Bel sk WS Fosh= v EFAITHEH R 2 2vtE] 2 (Mycolicibacter ium
smegmatis) 16S rRNA (rrsA) EA®o], Fhputolal Adl tigk W& Foshes v ZE|Adtees 2w 1utE
16S rRNA (rrsp) EWol, dlewmtoldld gk Ugde Fojste nEE At g 2w 1rlE] 2 16S rRNA

(rrsA) =d®o], Hlemfolld digk WS Fofstes wFe|Alute gl 2w 2ulEl 2 16S rRNA (rrsd) S99
o], dlzEwrtol4l Bell Wig WS Folats v FEAute el A~uulE] 2 16S rRNA (rrsB) E¢Wo], Jhunf
o]l Aol W3 WWAS Hoste vyt Ee AW 1etEl A~ 16S rRNA (rrsB) E¢ o], demjolale] o3t
WS Folats nZe At els 2w 2rbe] 2~ 16S rRNA (rrsB) E¢Wo], ~EZEunlo]Xlo] that fgs ¥
st mFeAlubg e]e 2~ 2ubE] 2~ 16S rRNA (rrsB) Ed®o], H] @ upolale] fﬂﬁ* WS
At AW aetE] 2 16S rRNA (rrsB) E¢1¥o], Zgg]Egulolilo] vk
v AlEbE ]S 2w 1ebE 2 23S rRNA, o)Ay opx|=ef ok WS
Vel gl Wl 1mbE] 2 ndh, vEEEE FAAC dig &S Foste B4R
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gt~ (Mycoplasma fermentans) 23S rRNA, SFEZFEH A gt WS Foste vZEeban 42| AEE
(Mycoplasma gallisepticum) 23S rRNA EdWo] ZF o2 =8 2 nlaEd= IFAAC izt WAS Foldle=

ox F
o
2
s
_OL
fr
=
K
il
)
[
-}
N
i
iiu)
Ak
o
o
o
=
(ep}

v FZEetant AYDEE gyrA EAWo], EAEFAMNC gigk U]
Edbio], naEgs FAA digk WEdSs Foste Edde
hominis) 23S rRNA, EF Q2= &l e WS Fofshs mlasetavt vy parC, 2] Ezvlolilel
3 YAS Holdte v zEZelant JREUolo] (Mycoplasma pneumoniae) 23S rRNA E<¢1wo], NDM-1, NDM-10,
NDM-11, NDM-12, NDM-13, NDM-14, NDM-17, NDM-2, NDM-3, NDM-4, NDM-5, NDM-6, NDM-7, NDM-8, NDM-9, NPS-1,
2 E] mufolAlel] e WS F-osl= dlolAlglol i=dololl (Neisseria gonorrhoeae) 16S rRNA E¢iWo], &
FoRAEE digk WAdE Fofste volAlgol awote] gyrd, EFLLEHAEE digk W& Fofste o
olAlg]o} mizdotel parC, wlolAlglo} mizdotel 7 PIB (por), ZFElnmlolale] gt WS FoIst= U
ol A& o} Wd7]Elt]2=(Neisseria meningitidis) 16S rRNA & Wo], wWE-FEd thdt WAdS Fo3t= ulolAl
o} Wd7]Elt]2 PBP2, NmcA, NmcR, OCH-1, OCH-2, OCH-3, OCH-4, OCH-5, OCH-6, OCH-7, OCH-8, OKP-A-1,
OKP-A-10, OKP-A-11, OKP-A-12, OKP-A-13, OKP-A-14, OKP-A-15, OKP-A-16, OKP-A-2, OKP-A-3, OKP-A-4, OKP-
A-5, OKP-A-6, OKP-A-7, OKP-A-8, OKP-A-9, OKP-B-1, OKP-B-10, OKP-B-11, OKP-B-12, OKP-B-13, OKP-B-17,
OKP-B-18, OKP-B-19, OKP-B-2, OKP-B-20, OKP-B-3, OKP-B-4, OKP-B-5, OKP-B-6, OKP-B-7, OKP-B-8, OKP-B-9,
O0XA-1, OXA-10, 0XA-100, OXA-101, OXA-103, O0XA-104, OXA-106, O0XA-107, OXA-108, OXA-109, O0XA-11, OXA-
110, OXA-111, OXA-112, O0XA-113, O0XA-114a, OXA-115, 0XA-116, OXA-117, OXA-118, O0XA-119, OXA-12, OXA-
120, OXA-121, OXA-122, O0XA-123, 0XA-124, 0XA-125, 0XA-126, OXA-127, OXA-128, O0XA-129, OXA-13, 0XA-130,
0XA-131, 0XA-132, 0XA-133, OXA-134, OXA-135, OXA-136, O0XA-137, 0XA-138, 0XA-139, OXA-14, 0XA-140, OXA-
141, O0XA-142, O0XA-143, OXA-144, OXA-145, OXA-146, OXA-147, OXA-148, OXA-149, OXA-15, OXA-150, OXA-151,
0XA-152, 0XA-153, O0XA-154, OXA-155, OXA-156, OXA-157, OXA-158, 0XA-16, OXA-160, OXA-161, O0XA-162, OXA-
163, OXA-164, O0XA-165, OXA-166, OXA-167, OXA-168, OXA-169, OXA-17, OXA-170, OXA-171, OXA-172, OXA-173,
O0XA-174, 0XA-175, 0XA-176, OXA-177, OXA-178, OXA-179, OXA-18, OXA-180, OXA-181, O0XA-182, 0XA-183, OXA-
184, O0XA-185, OXA-19, 0XA-192, O0XA-194, 0XA-195, O0XA-196, OXA-197, O0XA-198, 0XA-199, 0XA-2, OXA-20,
0XA-200, 0XA-201, 0XA-202, OXA-203, 0XA-204, OXA-205, 0XA-206, 0XA-207, 0XA-208, OXA-209, OXA-21, OXA-
210, 0XA-211, 0XA-212, 0XA-213, 0XA-214, 0XA-215, 0XA-216, 0XA-217, 0XA-219, 0XA-22, 0XA-223, 0XA-224,
0XA-225, 0XA-226, 0XA-228, 0XA-229, 0XA-23, 0XA-230, O0XA-231, 0XA-232, 0XA-233, 0XA-234, 0XA-235, OXA-
236, 0XA-237, 0XA-239, 0XA-24, 0XA-240, 0XA-241, 0XA-242, 0XA-243, 0XA-244, 0XA-245, 0XA-246, 0XA-247,
0XA-248, 0XA-249, 0XA-25, 0XA-250, O0XA-251, OXA-252, OXA-253, OXA-254, OXA-255, O0XA-256, O0XA-257, OXA-
258, 0XA-259, 0XA-26, 0XA-260, O0XA-261, 0XA-262, 0XA-263, O0XA-264, O0XA-265, 0XA-266, 0XA-267, OXA-268,
0XA-269, 0XA-27, O0XA-270, OXA-271, OXA-272, O0XA-273, O0XA-274, O0XA-275, O0XA-276, O0XA-277, O0XA-278, OXA-
279, 0XA-28, 0XA-280, OXA-281, 0XA-282, 0XA-283, 0XA-284, OXA-285, 0XA-286, OXA-287, 0XA-288, 0XA-29,
0XA-291, 0XA-292, 0XA-293, 0XA-294, O0XA-295, OXA-296, 0XA-297, O0XA-298, 0XA-299, O0XA-3, OXA-300, OXA-
301, 0XA-302, 0XA-303, 0XA-304, 0XA-305, 0XA-306, OXA-308, 0XA-309, OXA-31, 0XA-312, 0XA-313, 0XA-314,
0XA-315, 0XA-316, 0XA-317, OXA-32, 0XA-320, 0XA-322, OXA-323, 0XA-324, O0XA-325, 0XA-326, O0XA-327, OXA-
328, 0XA-329, 0XA-33, 0XA-330, 0XA-331, 0XA-332, 0XA-333, 0XA-334, 0XA-335, 0XA-336, 0XA-337, 0XA-338,
0XA-339, 0XA-34, 0XA-340, OXA-341, 0XA-342, 0XA-343, 0XA-344, 0XA-345, 0XA-346, 0XA-347, 0XA-348, OXA-
349, 0XA-35, 0XA-350, 0XA-351, OXA-352, 0XA-353, 0XA-354, 0XA-355, 0XA-356, 0XA-357, 0XA-358, 0XA-359,
0XA-36, 0XA-360, 0XA-361, OXA-362, 0XA-363, 0XA-364, OXA-365, 0XA-366, O0XA-368, OXA-37, OXA-370, OXA-
371, OXA-372, 0XA-373, O0XA-374, O0XA-375, O0XA-376, O0XA-377, OXA-378, 0XA-379, 0XA-380, OXA-381, OXA-
382, OXA-383, 0XA-384, 0XA-385, 0XA-386, OXA-387, 0XA-388, 0XA-389, 0XA-390, OXA-391, O0XA-392, OXA-
397, O0XA-398, OXA-4, 0XA-400, 0XA-401, OXA-402, 0XA-403, 0XA-404, OXA-405, 0XA-406, OXA-407, 0XA-408,
0XA-409, O0XA-411, OXA-412, OXA-413, OXA-414, O0XA-415, 0XA-416, 0XA-417, 0XA-418, OXA-42, 0XA-420, OXA-
421, 0XA-422, 0XA-423, O0XA-424, O0XA-425, 0XA-426, 0XA-427, 0XA-429, 0XA-43, 0XA-430, 0XA-431, 0XA-432,
0XA-433, O0XA-435, 0XA-436, O0XA-437, OXA-438, 0XA-439, O0XA-440, OXA-441, O0XA-442, O0XA-443, OXA-444,
OXA-446, 0XA-447, 0XA-448, O0XA-449, 0XA-45, 0XA-450, OXA-451, OXA-452, OXA-453, O0XA-454, 0XA-455, OXA-
457, O0XA-458, 0XA-459, 0XA-46, OXA-460, O0XA-461, OXA-464, 0XA-465, 0XA-466, OXA-47, O0XA-470, O0XA-471,
OXA-472, 0XA-473, OXA-474, OXA-475, O0XA-476, OXA-477, O0XA-478, 0XA-479, 0XA-48, 0XA-480, 0XA-482, OXA-
483, 0XA-484, 0XA-485, O0XA-486, 0XA-488, 0XA-49, O0XA-5, OXA-50, OXA-51, O0XA-53, 0XA-535, OXA-54, OXA-
55, OXA-56, OXA-57, OXA-58, OXA-59, 0XA-60, OXA-61, OXA-62, O0XA-63, OXA-64, 0XA-65, OXA-66, 0XA-663,

Ao vi)
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OXA-664, OXA-665, OXA-67, OXA-68, OXA-69, OXA-7, OXA-70, OXA-71, OXA-72, OXA-73, OXA-74, OXA-75, OXA-
76, OXA-77, OXA-78, OXA-79, OXA-80, ONA-82, OXA-83, OXA-84, OXA-85, OXA-86, OXA-87, OXA-88, OXA-89,
OXA-9, OXA-90, OXA-91, OXA-92, OXA-93, OXA-94, OXA-95, OXA-96, OXA-97, OXA-98, OXA-99, OXY-1-1, OXY-1-
2, OXY-1-3, OXY-1-4, OXY-1-6, OXY-2-1, OXY-2-10, OXY-2-2, OXY-2-3, OXY-2-4, OXY-2-5, OXY-2-6, OXY-2-7,
OXY-2-8, OXY-2-9, OXY-3-1, OXY-4-1, OXY-5-1, OXY-5-2, OXY-6-1, OXY-6-2, OXY-6-3, OXY-6-4, OpmB, OpmD,
OpmH, OprA, OprJ, OprM, OprN, OprZ, PC1 W|E}-2fE}vlA] (blaZ), PDC-1, PDC-10, PDC-2, PDC-3, PDC-4, PDC-
5, PDC-6, PDC-7, PDC-73, PDC-74, PDC-75, PDC-76, PDC-77, PDC-78, PDC-79, PDC-8, PDC-80, PDC-81, PDC-
82, PDC-83, PDC-84, PDC-85, PDC-86, PDC-87, PDC-88, PDC-89, PDC-9, PDC-90, PDC-91, PDC-92, PDC-93,
PEDO-1, PEDO-2, PEDO-3, PER-1, PER-2, PER-3, PER-4, PER-5, PER-6, PER-7, PNGM-1, 2=#]E]w=rlo]Alo] tjgh
WS Folste tae el EEAtH(Pasteurella multocida) 16S rRNA &0l o]l GE2270Adl] o
Wiads Foste EeteH| 222t ZAok(Planobispora rosea) EF-Tu &AW, PmpM, PmrF, »la &= A
Aol B3 WS Folatis Edwols 2t 2y e yube glo}(Propionibacteria) 23S rRNA, FFERLF2 o}
7] =AF(Pseudomonas aeruginosa) CpxR, TRtttz o}el| £7]wA} catB6, FrEXiibs ofo] F7]:A} catB7, +F
LERU2E oo R At emrE, EFLEFHEE O WS Foste FEEUE ol 7]t gyrA R oparC,
EFLEAEE 3 WAHS Foste FEREUE ol F7) AR gyrA, o|H]Fle] digh WS Foste B4
H T FEREUE oo R AL oprD, EFLEFERE i WS FoAdte RS ol F7] Al
parE, FERUZA ol F7]AL soxR, FE|A®Y] g WS Fodte TEEY AwWolA| PhoP, FE|l2®
o gt WS Foldte FEEUS EAWolA] PhoQ, PvrR, QepAl, QepA2, QepA3, QepA4, QunrAl, QurA2,
QnrA3, QnrA4, QnrA5, QnrA6, QnrA7, QnrBl, QnrB10, QnrB11, QnrB12, QnrB13, QnrB14, QnrB15, QnrB16,
QnrB17, QnrB18, QnrB19, QnrB2, QnrB20, QunrB21, QnrB22, QnrB23, QnrB24, QnrB25, QnrB26, QnrB27, QnrB28,
QnrB29, QnrB3, QnrB30, QnrB31, QnrB32, QnrB33, QnrB34, QnrB35, QnrB36, QnrB37, QnrB38, QnrB4, QnrB40,
QnrB41, QnrB42, QnrB43, QnrB44, QnrB45, QnrB46, QnrB47, QnrB48, QnrB49, QnrB5, QnrB50, QnrB54, QnrB55,
QnrB56, QnrB57, QnrB58, QnrB59, QnrB6, QnrB60, QnrB61, QnrB62, QnrB64, QnrB65, QnrB66, QnrB67, QnrB68,
QnrB69, QnrB7, QnrB70, QnrB71, QnrB72, QnrB73, QnrB74, QnrB8, QnrB9, QnrC, QnrD1, QnrD2, QnrS1,
QnrS10, QnrS11, QnrS12, QnrS15, QnrS2, QnrS3, QnrS4, QnrS5, QnrS6, QnrS7, QnrS8, QnrS9, QnrVCl,
QnrVC3, QurVC4, QnrVC5, QnrVC6, QnrVC7, R39, RCP-1, ROB-1, RSA-1, RSA-2, RbpA, ZEBME Aol Zo]g 2
(Rhodobacter sphaeroides) ampC WEF-ZElulA], =752 kA2~ (Rhodococcus fascians) cmr, RImACIT),
Rm3, SAT-2, SAT-3, SAT-4, SFB-1, SFH-1, SHV-1, SHV-100, SHV-101, SHV-102, SHV-103, SHV-104, SHV-105,
SHV-106, SHV-107, SHV-108, SHV-109, SHV-11, SHV-110, SHV-111, SHV-112, SHV-119, SHV-12, SHV-120, SHV-
121, SHV-122, SHV-123, SHV-124, SHV-125, SHV-126, SHV-127, SHV-128, SHV-129, SHV-13, SHV-133, SHV-134,
SHV-135, SHV-137, SHV-14, SHV-140, SHV-141, SHV-142, SHV-143, SHV-144, SHV-145, SHV-147, SHV-148, SHV-
149, SHV-15, SHV-150, SHV-151, SHV-152, SHV-153, SHV-154, SHV-155, SHV-156, SHV-157, SHV-158, SHV-159,
SHV-16, SHV-160, SHV-161, SHV-162, SHV-163, SHV-164, SHV-165, SHV-167, SHV-168, SHV-172, SHV-173, SHV-
178, SHV-179, SHV-18, SHV-180, SHV-182, SHV-183, SHV-185, SHV-186, SHV-187, SHV-188, SHV-189, SHV-19,
SHV-2, SHV-20, SHV-21, SHV-22, SHV-23, SHV-24, SHV-25, SHV-26, SHV-27, SHV-28, SHV-29, SHV-2A, SHV-3,
SHV-30, SHV-31, SHV-32, SHV-33, SHV-34, SHV-35, SHV-36, SHV-37, SHV-38, SHV-39, SHV-40, SHV-41, SHV-
42, SHV-43, SHV-44, SHV-45, SHV-46, SHV-48, SHV-49, SHV-5, SHV-50, SHV-51, SHV-52, SHV-53, SHV-55,
SHV-56, SHV-57, SHV-59, SHV-6, SHV-60, SHV-61, SHV-62, SHV-63, SHV-64, SHV-65, SHV-66, SHV-67, SHV-69,
SHV-7, SHV-70, SHV-71, SHV-72, SHV-73, SHV-74, SHV-75, SHV-76, SHV-77, SHV-78, SHV-79, SHV-8, SHV-80,
SHV-81, SHV-82, SHV-83, SHV-84, SHV-85, SHV-86, SHV-89, SHV-9, SHV-92, SHV-93, SHV-94, SHV-95, SHV-96,
SHV-97, SHV-98, SHV-99, SIM-1, SLB-1, SMB-1, SME-1, SME-2, SME-3, SME-4, SME-5, SPG-1, SPM-1, SRT-1,
SRT-2, 2= Exmlo]ile st WS Fosts A=de e 2 7H(Salmonella enterica) 16S rRNA (rrsD) &
Awol, Axvdet <MEZTE cmlA, 2ol tigt WAS Foste dEdet Qe Egt gyrdA, EEZAE
of gk WS Foste S0l det et gyrd, EFLEHAEE digh WS Foste &
de} e el 7} parC, A=) mR EAWIA, FAA WS Foste EddelE ze drdd
H 27} soxR, EFL2F &2 3k WS FoJsts el A Zul=22(Salmonella serovars) gyrB,
2L 3 W& Foste ARde AZutE2 parE, A WS Foate SdWolE Ze

g MZulE 2 soxS, Sed-1, Al2tElo} mFE A4l (Serratia marcescens) Ompl, A&} Z#~dg](Shigella
exneri) SEHIAUZE ofNEEREHALGA, EFLE2FA=E g WAHS Foste AAg ZH2ulg] gyrA,
FREFAEE et WEE FoAstes AlAdd E92ulg parC, gdEFZ =] gk WS Fosts EdWo

Zt= ~ElE 23 F 2~ oF-d-$-2=(Staphylococcus aureus) 23S rRNA, ZE}RZ A2~ o}9-8]$-2 FosB, X
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zutollel gk WS Foldhs EdWelE 2t AT o -dl -2 Glpl, EAFvpolilo] figh fAd
& Fojsts EdWelE e AEERAF A ofg-e 92 Uhpl, HEvkelled it WAdE Folsts =dMolE
2t AERATA ofg-d -2 agrA, HEVROIAC tiF WS Foldhs AEERATA ofg-Hle-A cls, F
A=t g WS Fojshs EdWelE Zte E}'Jelii‘:l?_/\ of-2 -2 fusA, FAIE=AtO] tie WS F
oAt EAWHOIE Zte 2EEEIAFE ofp-dl 2 fusE, EFLEFAEE g s Foste 2 EEA
T2 opg-ell %2 gyrA, opvm=Fubdel] i A S Folske EPJE:Vi* oF--2lF-2 gyrB, ¥ 2l o
& WS Foldhs EdWelE Ze AEEEAFTA ofp-u g2 ileS, gadled tiE WS Folsts =dd
ol 2t ABHEEAF A of9-Hlg- mend, SEFEARIAFTA ofg-e9-2 mprF, HEvRROIAC] tidh WS H-of
St EdWolE 2t AFRAT A ofg-d A mprF, EAFvRollel] thdh S Fojshs EdMolE e
2B R ST A ok el nurd, SEFERAFE ob ¢ nord, EFLEIEE W WS Foldhe &
Bz o5 parC, ofv]i=Fuldlo] ik S Foldhs AP RAF A ob-e 2 parE, EFQ
2HmEe] W s Folshs AR ofg-dl-2 parE, HEVIAlC] Wi WS Folshs ~E
232 ob Y- pgsA EARO], HErfoMA Bk WAS Foldhs AEHERAF A ob-d -2 rpoB =4
oA, gFIle vigk WS Folehs AR ob w92 rpoB EAWlA], HEvlol Ll thgh
e Foldhs A EAFA ob-dl- rpoC, HEFOIAC] W WS Folshs edWols e AFHEE
FF2 o} G-~ walk, AEPEEFFA QlE 2H|t]9-2(Staphylococcus intermedius) EZHIUE oHEHE
AaT A, FI 2 gt WS Fosts ~EEE2FF 2 mupd, T2 e WS Fosts ~Ed

B2AFA qupB, AEERATA ol-d$2 LmrS, ZEFEFFTA o}zElE|olof| (Streptococcus agalactiae)
mprF, HErOIA YAS Fodls EddolE 2te 2EFEFF 2 vE 2= (Streptococcus mitis) CdsA, wlaE
= 9 2EfETHT YA ] g WS = 2EEIFTA JFREYo}o) (Streptococcus pneumoniae)
23S rRNA =¥l wiaEe|s A ti e Folehs =dWels zte AEREITA Rl old
23S rRNA, ofEAld ™ol gk W& Fofst= EFF2 fpRyobel] PBPla, obsAl AR oigk S
oste AEFEFFTA FEUole PBPZb, ofmAlAR™ didt WS Fodte AEREIFA TR
PBP2x, EFL2FEE gt WS Foste 2EREIFT S FRUYol parC, &For 2ol gk YA 5
ol EAHOE Zes AEIEFFT A I QA (Streptococcus pyogenes) folP, AEMEFFT A Frola
(Streptococcus suis) FERHAHUF oA EAdNAH A, vlaZds A g WAHS Fosls 29

2 72t ~ERE AL o H Al dA(Streptomyces ambofaciens) 23S rRNA, Asjmpol]ile] thal YAS Fofs)
E 2EREAA AYRY S~ (Streptomyces cinnamoneus) EF-Tu EWo|d], AEREW A2 2u|gx
(Streptomyces lividans) cmlIR, opv:=Fnlgde] st WAS FHAsles 2EJAEAMA A AA =
(Streptomyces rishiriensis) parY E9®Ho]A|, TEM-1, TEM-10, TEM-101, TEM-102, TEM-104, TEM-105, TEM-
106, TEM-107, TEM-108, TEM-109, TEM-11, TEM-110, TEM-111, TEM-112, TEM-113, TEM-114, TEM-115, TEM-116,
TEM-117, TEM-118, TEM-12, TEM-120, TEM-121, TEM-122, TEM-123, TEM-124, TEM-125, TEM-126, TEM-127, TEM-
128, TEM-129, TEM-130, TEM-131, TEM-132, TEM-133, TEM-134, TEM-135, TEM-136, TEM-137, TEM-138, TEM-
139, TEM-141, TEM-142, TEM-143, TEM-144, TEM-145, TEM-146, TEM-147, TEM-148, TEM-149, TEM-15, TEM-150,
TEM-151, TEM-152, TEM-153, TEM-154, TEM-155, TEM-156, TEM-157, TEM-158, TEM-159, TEM-16, TEM-160, TEM-
162, TEM-163, TEM-164, TEM-166, TEM-167, TEM-168, TEM-169, TEM-17, TEM-171, TEM-176, TEM-177, TEM-178,
TEM-182, TEM-183, TEM-184, TEM-185, TEM-186, TEM-187, TEM-188, TEM-189, TEM-19, TEM-190, TEM-191, TEM-
192, TEM-193, TEM-194, TEM-195, TEM-196, TEM-197, TEM-198, TEM-199, TEM-2, TEM-20, TEM-201, TEM-205,
TEM-206, TEM-207, TEM-208, TEM-209, TEM-21, TEM-211, TEM-213, TEM-214, TEM-215, TEM-216, TEM-217, TEM-
219, TEM-22, TEM-220, TEM-24, TEM-26, TEM-28, TEM-29, TEM-3, TEM-30, TEM-33, TEM-34, TEM-4, TEM-40,
TEM-42, TEM-43, TEM-45, TEM-47, TEM-48, TEM-49, TEM-52, TEM-53, TEM-54, TEM-55, TEM-57, TEM-59, TEM-6,
TEM-60, TEM-63, TEM-67, TEM-68, TEM-7, TEM-70, TEM-71, TEM-72, TEM-73, TEM-75, TEM-76, TEM-78, TEM-79,
TEM-8, TEM-80, TEM-81, TEM-82, TEM-83, TEM-84, TEM-85, TEM-86, TEM-87, TEM-88, TEM-89, TEM-90, TEM-91,
TEM-92, TEM-93, TEM-94, TEM-95, TEM-96, THIN-B, TLA-1, TLA-2, TLA-3, TMB-1, TMB-2, TRU-1, TUS-1, TaeA,
Tet (47), Tet(X3), Tet(X4), TolC, TriA, TriB, TriC, Type A NfxB, Type B NfxB, ZFLZFA =& o3+ WA
= Foste fdlolE gkt f-dolelElF (Ureaplasma urealyticum) gyrB, EFL2FF &l gk W3S 7o
3l F-dolEetAnt $-dolglElF parC, VCC-1, VEB-1, VEB-1b, VEB-2, VEB-3, VEB-4, VEB-5, VEB-6, VEB-7,
VEB-8, VEB-9, VIM-1, VIM-10, VIM-11, VIM-12, VIM-13, VIM-14, VIM-15, VIM-16, VIM-17, VIM-18, VIM-19,
VIM-2, VIM-20, VIM-23, VIM-24, VIM-25, VIM-26, VIM-27, VIM-28, VIM-29, VIM-3, VIM-30, VIM-31, VIM-32,
VIM-33, VIM-34, VIM-35, VIM-36, VIM-37, VIM-38, VIM-39, VIM-4, VIM-42, VIM-43, VIM-5, VIM-6, VIM-7,
VIM-8, VIM-9, Vatl, ®]|BEge <¢tda}E(Vibrio anguillarum) EE2HHUZE olMEEUAAHZA, vHBEHS
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Zd 2ol (Vibrio cholerae) OmpT, ¥]E.2] e Z# el OmpU, HIE e Ztol varG, Yojl, aacA43, aad(6),
aadA, aadAl0, aadAll, aadAl2, aadAl13, aadAl4, aadAl5, aadAl6, aadAl7, aadA2, aadA21, aadA22, aadA23,
aadA24, aadA25, aadA27, aadA3, aadA4, aadA5, aadA6, aadA6/aadAl0, aadA7, aadA8, aadA8b, aadA9, aadkK,
aadS, abcA, abeM, abeS, acrB, acrD, adeA, adeB, adeC, adeF, adeG, adeH, adel, adeJ, adeK, adel, adeN,
adeR, adeS, almG, ampS, amrA, amrB, aphAl5, apmA, arlR, arlS, armA, arnA, arr-1, arr-2, arr-3, arr—4,
arr-5, arr-7, arr—-8, bacA, baeR, baeS, basR, basS, bcr-1, bcrA, berB, berC, blaF, blal, blaRl, blt,
bmr, carA, carQO, catA4, catA8, catB1l0, catBll, catB2, catB3, catB8, catB9, catl, catll, ol=#Ag]7]o}
Feto] K-122 58-89 catll, catlll, catP, catQ, catS, catV, cdeA, ceoA, ceoB, cepA, cfr(B), cfrA, cfrC,
chrB, cipA, clbA, clbB, clIbC, clcD, cmeA, cmeB, cmeC, cmeR, cmlAl, cmlA4, cmlA5, cmlA6, cmlA8, cmlB,
cmlB1, cmlv, cmrA, cmx, cpaA, cphA2, cphA3, cphA4, cphA5, cphA6, cphA7, cphA8, cpxA, dfrAl, dfrAlo0,
dfrAl2, dfrAl13, dfrAl4, dfrAl5, dfrAl5b, dfrAl6, dfrAl7, dfrAl18, dfrAl19, dfrA20, dfrA21, dfrA22,
dfrA23, dfrA24, dfrA25, dfrA26, dfrA27, dfrA28, dfrA29, dfrA3, dfrA30, dfrA32, dfrA3b, dfrA5, dfrAe6,
T 2H$2 vt 8] 2~ (Proteus mirabilis)®5FE 2 dfrA6, dfrA7, dfrA8, dfrA9, dfrBl, dfrB2, dfrB3,
dfrB4, dfrB5, dfrB6, dfrB7, dfrC, dfrD, dfrE, dfrF, dfrG, dfrl, dfrK, eatAv, efmA, efpA, efrA, efrB,
emeA, emrA, emrB, emrD, emrK, emrR, emrY, emtA, eptA, erm(32), erm(40), erm(45), erm(46), ermZ, evgA,
evgS, facT, farA, farB, fexA, floR, fusB, fusC, fusD, fusH, gadW, gadX, gimA, golS, hmrM, hpll81,
hp1184, imiH, imiS, iri, kamB, kdpE, 1frA, lin, 1inG, lmrA, ImrB, ImrC, ImrD, ImrP, InuA, InuB, InuC,
InuD, InuE, InuF, InuG, 1saA, lsaB, lsaC, 1saE, macA, macB, marA, mdsA, mdsB, mdsC, mdtA, mdtB, mdtC,
mdtE, mdtF, mdtG, mdtH, mdtM, mdtN, mdtO, mdtP, mecA, mecB, mecC, mecD, mecl, mecRl, mef(B), mefC,
mefE, mel, mepA, mepR, mexM, mexN, mexP, mexQ, mexX, mexY, mfd, mfpA, mgrA, mgrB, mgtA, mphA, mphB,
mphC, mphE, mphF, mphG, mphH, mphl, mphJ, mphK, mphL, mphM, mphN, mphO, msbA, msrA, msrB, msrC, msrE,
mtrA, mtrC, mtrD, mtrE, mtrR, myrA, nalC, nalD, norA, norB, novA, npmA, oleB, oleC, oleD, olel, opcM,
opmE, optrA, ogxA, oqxB, otr(A), otr(B), otrC, patA, patB, pexA, pgpB, Ze}A1M=-3H % cat (pp-cat),
pmrA, ¥# OmpC, poxtA, pp-flo, qacA, qacB, qacH, qnrEl, qnrE2, ramA, rgt1438, rmtA, rmtB, rmtC, rmtD,
rmtD2, rmtE, rmtE2, rmtF, rmtG, rmtH, rosA, rosB, rphA, rphB, rpoB2, rpsJ, salA, savl866, sdiA, sgm,
smeA, smeB, smeC, smeD, smeE, smeF, smeR, smeS, spd, srmB, sta, sull, sul2, sul3, sul4, tap, tcmA,
terd, tet(30), tet(31), tet(33), tet(35), tet(38), tet(39), tet(40), tet(41l), tet(42), tet(43),
tet(44), tet(45), tet(48), tet(49), tet(50), tet(51), tet(52), tet(53), tet(54), tet(55), tet(56)

tet(59), tet(A), tet(B), tet(C), tet(D), tet(E), tet(G), tet(H), tet(J), tet(X), tet(L), tet(V),
tet(W/N/W), tet(Y), tet(Z), tet32, tet34, tet36, tet37, tetA(46), tetA(58), tetA(60), tetA(P),
tetB(46), tetB(58), tetB(60), tetB(P), tetM, tetO, tetQ, tetR, tetR(G), tetS, tetT, tetU, tetW, tetX,
g2 WS FoIske= tirB, tirC, tmrB, tsnR, tva(A), ugd, vanA, vanB, vanC, vanD, vanE, vanF, vanG,
vanHA, vanHB, vanHD, vanHF, vanHM, vanHO, vanl, vanJ, vanKI, vanL, vanM, vanN, vanO, vanRA, vanRB,
vanRC, vanRD, vanRE, vanRF, vanRG, vanRI, vanRL, vanRM, vanRN, vanRO, vanSA, vanSB, vanSC, vanSD,
vanSE, vanSF, vanSG, vanSI, vanSL, vanSM, vanSN, vanSO, vanTC, vanTE, vanTG, vanIN, vanTmL, vanTrL,
vanUG, vanVB, vanWB, vanWG, vanWI, vanXA, vanXB, vanXD, vanXF, vanXI, vanXM, vanXO, vanXYC, vanXYE,
vanXYG, vanXYL, vanXYN, vanYA, vanYB, vanYD, vanYF, vanYGl, vanYM, vanZA, vanZF, vatA, vatB, vatC,
vatD, vatE, vatF, vatH, vga(E) 2} 2352~ = 35Yo|(Staphylococcus cohnii), vgaA, vgaALC, vgaB,
vgaC, vgaD, vgaE, vgbA, vghB, vghC, vmlR, vph, y56 WIER-ZERA], ykkC, ykkD, T+ 19 9o ZF ol
Agtels (e 2o o A8+ e) F538 245 23 5 .
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<110> Quantum-Si Incorporated

<120> METHODS OF PREPARING AN ENRICHED SAMPLE FOR POLYPEPTIDE

SEQUENCING
<130> R0708.70076W000
<140> Not Yet Assigned
<141> Concurrently Herewith
<150> US 62/926,897
<151> 2019-10-28
<160> 25
<170> PatentIn version 3.5
<210> 1

<211> 921
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<212> PRT

<213> Artificial Sequence

<220><223> Synthetic

<400> 1

Met Gly Ser Ser His His His His His His Ser Ser Gly Leu Val Pro

1 5 10 15

Arg Gly Ser His Met Met Val Lys Gln Gly Val Phe Met Lys Thr Asp
20 25 30
Gln Ser Lys Val Lys Lys Leu Ser Asp Tyr Lys Ser Leu Asp Tyr Phe
35 40 45
Val Ile His Val Asp Leu Gln Ile Asp Leu Ser Lys Lys Pro Val Glu
50 55 60
Ser Lys Ala Arg Leu Thr Val Val Pro Asn Leu Asn Val Asp Ser His

65 70 75 80

Ser Asn Asp Leu Val Leu Asp Gly Glu Asn Met Thr Leu Val Ser Leu
85 90 95
GIn Met Asn Asp Asn Leu Leu Lys Glu Asn Glu Tyr Glu Leu Thr Lys
100 105 110
Asp Ser Leu Ile Ile Lys Asn Ile Pro Gln Asn Thr Pro Phe Thr Ile
115 120 125
Glu Met Thr Ser Leu Leu Gly Glu Asn Thr Asp Leu Phe Gly Leu Tyr

130 135 140

Glu Thr Glu Gly Val Ala Leu Val Lys Ala Glu Ser Glu Gly Leu Arg
145 150 155 160
Arg Val Phe Tyr Leu Pro Asp Arg Pro Asp Asn Leu Ala Thr Tyr Lys
165 170 175
Thr Thr Ile Ile Ala Asn Gln Glu Asp Tyr Pro Val Leu Leu Ser Asn
180 185 190
Gly Val Leu Ile Glu Lys Lys Glu Leu Pro Leu Gly Leu His Ser Val

195 200 205

Thr Trp Leu Asp Asp Val Pro Lys Pro Ser Tyr Leu Phe Ala Leu Val
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225

Arg

Cys

Arg

Val

Phe

305

Trp

Lys

Phe

Arg

385

Phe

Asp

Ser

210

Gly Asn

Glu Leu

Asp Phe

Thr Phe

275
Asp Lys
290

Asn Thr

Ile Leu

Ser Gly

Glu Gly

355
Gly Thr
370

Ala Pro

Ala Ala

Ile Gly

Asn Asp
435
Asn Ser

450

Leu

Pro

260

Asn

Tyr

Arg

Asp

340

Leu

Asp

Arg

Tyr

Lys

420

Ser

215
Gln Arg Ser
230
Ile Glu Phe
245

Lys Glu Val

Leu Glu Cys

Ala Ser Gly

295

Asn Leu Phe
310

Val Leu Glu

325

Arg Val Thr

Thr Thr Phe

Leu Ile Arg

375

GIn Ser Ala
390

Glu Lys Ser
405

Glu Pro Phe

Gly Ala Val

Gly Lys Asp

455

Val

Tyr

Leu

Val

Arg
360

Leu

Tyr

Thr
440

Thr

Val

Lys

265

Leu

Ser

Ser

Val

Arg

345

Leu

Thr

Asp

Tyr

Pro

250

Arg

Pro

330

Asp

Asp

410

Tyr
235

Pro

Pro

315

His

Trp

Met

Val

395

Phe

Glu Ala Val

425

Leu Glu Asp

Leu Arg Ser Phe

220

Ser

Met

His

Thr

300

Thr

Phe

Phe

Lys

380

Arg

Arg

Phe

Leu

460

Thr

Met

285

Lys

Phe

Asn

Arg

365

Asn

Ser

Met

Lys

445

Ser

Lys

Thr

Trp

270

Val

Leu

Thr

Phe

Leu

350

Leu

Leu

Met

Phe

430

Glu

Trp

_70_

Ser

Ser

255

Asp

Asn

Asp

His

335

Pro

Asp

Tyr

Met

415

Phe

Ser

Phe

240

Lys

Leu

Leu

320

Tyr

Leu

Leu

Thr
400

Leu

Lys

Thr
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465

Thr

Pro

Val

Phe

Ser

545

Leu

Lys

Asp

Ser

625

Leu

Lys

Asp

Arg

Glu

Ser Gly

Lys Gln

Ile Pro

Ala Asp

515

Glu Asn

Ala Pro

Leu Met

Gln Leu

Glu Leu

595
Asn Ser
610

Leu Glu

Asn Glu

Thr Asp

Asp Lys

675
Arg Leu
690

Lys Thr

Ile

Tyr

500

Lys

Val

580

Ser

Leu

Phe

660

Lys

Lys

Pro Glu Leu
470

Phe Leu Lys

485

Leu Met Gly

Leu Leu Ile

GIn Thr Arg
535
His Met Lys
550
Phe Asp Thr
565

Ser Ala Leu

Pro Gln Phe

Asn Glu Trp

615

Leu Ile Glu
630

Arg Gln Leu

645

Tyr Asn Leu

Lys Leu Lys

Ser Val Cys

695

Glu Lys Leu

Ile

Ile

Leu

Val

520

Pro

Tyr

Asn

Phe
600

Met

Asn

Leu

Gly

680

Phe

Ile

Val Thr Asp Glu Leu Asn Pro Asp
475 480
Lys Thr Val Asn Gly Arg Asn Arg
490 495
Leu Asp Ser Ser Gly Ala Glu Ile
505 510
Asp Gln Glu Glu Ile Glu Phe Gln

525

Ile Pro Ser Leu Leu Arg Ser Phe
540
Glu Tyr Ser Tyr Gln Asp Leu Leu
555 560
Leu Tyr Asn Arg Cys Glu Ala Ala
570 575
Asn Asp Phe Cys Ile Gly Lys Lys

585 590

Ala Val Tyr Lys Ala Leu Leu Ser
605
Leu Ala Glu Leu Ile Thr Leu Pro
620
Gln Asp Lys Pro Asp Phe Glu Lys
635 640
GIn Asn Ala Leu Ala Asn Glu Leu

650 655

Phe Arg Ile Gln Ile Ser Gly Asp
665 670
Phe Asp Leu Lys Gln Ala Gly Leu
685
Ser Tyr Leu Leu Asn Val Asp Phe
700

Leu Gln Phe Glu Asp Ala Leu Gly

_71_
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705 710

Lys Asn Met Thr Glu Thr Ala Leu Ala
725
Asn Cys Glu Glu Ala Asp Val Ala Leu
740 745
Lys Asn Asp Pro Gly Ala Val Asn Asn
755 760
Ala His Ser Pro Asp Val Ile Glu Arg

770 775

Gly Asp Phe Asp Leu Ser Asn Pro Asn
785 790
Ser Phe Ile Lys Asn Pro Phe Gly Phe
805
Tyr Gln Leu Val Ala Asp Ala Ile Phe
820 825
Thr Leu Ala Ala Asn Leu Thr Glu Lys

835 840

Asp Val Asn Arg Gln Ala Met Met Ile
850 855
Ser Asn Ala Thr Ser Ser Asp Val Arg
865 870
Asp Lys Val Lys Glu Asp Leu Pro Leu
885
Gly Gly Ser Thr Met Gln Asp Arg Thr

900 905

Asn Lys Glu Asn Ala Tyr Gln Leu His
915 920

<210> 2

<211> 273

<212> PRT

<213> Artificial Sequence

715

Leu Ser
730

Glu Asp

Trp Phe

Val Lys

Lys Val

795
His Ser
810

Asp Leu

Phe Thr

Ser Thr

Thr Met

875
Pro Ile
890

Ala Gln

Met

Tyr

Ser

Lys

780

Tyr

Val

Asp

Tyr

Leu

860

His

Leu

Leu Cys

Tyr His

750

765

Leu Met

Ala Leu

Thr Gly

Lys Ile

830

Trp Asp

845

Lys Ile

Lys Lys

Leu Thr

Ile Ala
910

_72_

720

Glu Ile
735

Tyr Trp

Ala Leu

Arg His

Leu Gly

800
Glu Gly
815

Asn Pro

Lys Tyr

Ile Tyr

Gly Leu

880
Phe His
895

Asp Gly
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<220><223> Synthetic

<400> 2

Met Ala His His His His His His Met Gly Thr Ala Ile Ser Ile Lys

1 5 10 15

Thr Pro Glu Asp Ile Glu Lys Met Arg Val Ala Gly Arg Leu Ala Ala
20 25 30

Glu Val Leu Glu Met Ile Glu Pro Tyr Val Lys Pro Gly Val Ser Thr

35 40 45

Gly Glu Leu Asp Arg Ile Cys Asn Asp Tyr Ile Val Asn Glu Gln His
50 55 60
Ala Val Ser Ala Cys Leu Gly Tyr His Gly Tyr Pro Lys Ser Val Cys
65 70 75 80
Ile Ser Ile Asn Glu Val Val Cys His Gly Ile Pro Asp Asp Ala Lys
85 90 95
Leu Leu Lys Asp Gly Asp Ile Val Asn Ile Asp Val Thr Val Ile Lys

100 105 110

Asp Gly Phe His Gly Asp Thr Ser Lys Met Phe Ile Val Gly Lys Pro
115 120 125
Thr Ile Met Gly Glu Arg Leu Cys Arg Ile Thr Gln Glu Ser Leu Tyr
130 135 140
Leu Ala Leu Arg Met Val Lys Pro Gly Ile Asn Leu Arg Glu Ile Gly
145 150 155 160
Ala Ala Ile Gln Lys Phe Val Glu Ala Glu Gly Phe Ser Val Val Arg

165 170 175

Glu Tyr Cys Gly His Gly Ile Gly Arg Gly Phe His Glu Glu Pro Gln
180 185 190
Val Leu His Tyr Asp Ser Arg Glu Thr Asn Val Val Leu Lys Pro Gly
195 200 205
Met Thr Phe Thr Ile Glu Pro Met Val Asn Ala Gly Lys Lys Glu Ile
210 215 220

Arg Thr Met Lys Asp Gly Trp Thr Val Lys Thr Lys Asp Arg Ser Leu

_73_



SIS

225 230 235 240

Ser Ala GIn Tyr Glu His Thr Ile Val Val Thr Asp Asn Gly Cys Glu
245 250 255
Ile Leu Thr Leu Arg Lys Asp Asp Thr Ile Pro Ala Ile Ile Ser His
260 265 270

Asp

<210> 3

<211> 330

<212> PRT

<213> Artificial Sequence

<220><223> Synthetic

<400> 3

Met Ala His His His His His His Met Gly Thr Leu Glu Ala Asn Thr

1 5 10 15

Asn Gly Pro Gly Ser Met Leu Ser Arg Met Pro Val Ser Ser Arg Thr
20 25 30
Val Pro Phe Gly Asp His Glu Thr Trp Val Gln Val Thr Thr Pro Glu
35 40 45
Asn Ala Gln Pro His Ala Leu Pro Leu Ile Val Leu His Gly Gly Pro
50 55 60
Gly Met Ala His Asn Tyr Val Ala Asn Ile Ala Ala Leu Ala Asp Glu

65 70 75 80

Thr Gly Arg Thr Val Ile His Tyr Asp Gln Val Gly Cys Gly Asn Ser
85 90 95

Thr His Leu Pro Asp Ala Pro Ala Asp Phe Trp Thr Pro Gln Leu Phe

Qo

100 105 110
Val Asp Glu Phe His Ala Val Cys Thr Ala Leu Gly Ile Glu Arg Tyr
115 120 125
His Val Leu Gly Gln Ser Trp Gly Gly Met Leu Gly Ala Glu Ile Ala

130 135 140

_74_
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Val Arg Gln Pro Ser Gly Leu
145 150
Ala Ser Met Arg Leu Trp Ser
165
Leu Pro Ala Glu Thr Arg Ala
180
Thr Ile Thr His Pro Asp Tyr

195

Arg His Val Cys Arg Val Val
210 215
Val Ala Gln Met Glu Ala Glu
225 230
Pro Asn Glu Phe His Val Val
245
Asp Arg Leu Pro Asp Val Thr

260

His Asp Glu Ala Thr Pro Lys
275
Pro Asp Val Arg Ser His Val

290 295

Val Ser

Glu Ala

Ala Leu

185

Leu Gln

200

Pro Thr

Pro Thr

Gly Thr

Ala Pro

265

Leu Ala Ile Cys Asn Ser

155

Ala Gly Asp Leu Arg Ala

170

175

Asp Arg His Glu Ala Ala

190

Ala Ala Ala Glu Phe Tyr

205

Pro Gln Asp Phe Ala Asp

220

Val Tyr His Thr Met Asn

235

Leu Gly Asp Trp Ser Val

250

255

Val Leu Val Ile Ala Gly

270

Thr Trp Gln Pro Phe Val Asp His

280

285

Phe Pro Gly Thr Ser His Cys Thr

300

Leu Glu Lys Pro Glu Glu Phe Arg Ala Val Val Ala Gln Phe Leu

305 310

GIn His Asp Leu Ala Ala Asp Ala Arg Val

325
<210> 4
<211> 452

<212> PRT

<213> Artificial Sequence
<220><223> Synthetic

<400> 4

330

315

Pro

160

Arg

Ser

His

His
320

Met Thr GIn GIn Glu Tyr GIn Asn Arg Arg Gln Ala Leu Leu Ala Lys

1 5

10

_75_
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Met Ala Pro

Arg Ser
35

Tyr Leu Thr

50

Ser Asp Glu

65

Leu Thr

Pro Thr Lys

Glu Gln Leu

115
Gln Gly Gln
130
Lys Leu Arg
145

Thr Asp Trp

Glu Glu Ile

His Thr Arg

195

Leu Glu Gly
210

Pro Ala Tyr

225

His Tyr Thr

Gly
20

Asp

Thr

Leu
100

Tyr

Tyr

His

Arg

180

Ala

Glu

Asn

Glu

Ser

Ser

Phe

His

Leu

Pro
165

Val

Met

Thr

Ala Ala Ile
Glu Tyr Pro
40

Asn Glu Pro

55
Asn His Ser

70

Ile Phe Ala Ala Pro Glu Ala

25

Tyr Arg Gln Asn

Glu Ala

Val Leu

Val

Phe

75

Trp Phe Gly Arg Arg Leu

Val Asp Arg

Leu Leu Asn

120
Tyr Ala Asp
135
Phe Arg Lys
150

Trp Leu His

90
Ala Leu
105

Arg Leu

Asn Ile

Asn Leu

Glu Met

170

Pro

Asp

Val

Arg
155

Arg

Leu Arg Arg Ala Gly Glu

Glu Lys Cys
200
Leu His Glu

215

185

Arg Pro

Phe Thr

Gly

Arg

Leu

60

Asn

Phe

Val

Phe

140

Leu

Met

His

220

Ile Val Gly Gly Gly Glu Asn

230

235

Asn Glu Cys Glu Leu Arg Asp Gly

245

250

Ile Asp Ala Gly Cys Glu Tyr Arg Gly Tyr Ala Gly

30
Ser Asp Phe
45

Ile Leu Val

Arg Ile Arg

GIln Glu Ala

95

Asp Glu Ile

110

Ile Tyr His
125

Ala Ala Leu

Pro Ala Thr

Phe Lys Ser
175

Ser Ala Leu

190
Phe Glu Tyr
205

Gly Ala Arg

Gly Cys

Asp Leu Val

255

Asp Ile Thr

_76_

Thr

Ser

Lys

Asp

80

Asn

Leu

160

Tyr

Leu

240

Leu

Arg
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260 265 270
Thr Phe Pro Val Asn Gly Lys Phe Thr Pro Ala Gln Arg Ala Val Tyr
275 280 285
Asp Ile Val Leu Ala Ala Ile Asn Lys Ser Leu Thr Leu Phe Arg Pro
290 295 300

Gly Thr Ser Ile Arg Glu Val Thr Glu Glu Val Val Arg Ile Met Val

305 310 315 320
Val Gly Leu Val Glu Leu Gly Ile Leu Lys Gly Asp Ile Glu Gln Leu
325 330 335
Ile Ala Glu Gln Ala His Arg Pro Phe Phe Met His Gly Leu Ser His
340 345 350
Trp Leu Gly Met Asp Val His Asp Val Gly Asp Tyr Gly Ser Ser Asp
355 360 365

Arg Gly Arg Ile Leu Glu Pro Gly Met Val Leu Thr Val Glu Pro Gly

370 375 380
Leu Tyr Ile Ala Pro Asp Ala Asp Val Pro Pro Gln Tyr Arg Gly Ile
385 390 395 400
Gly Ile Arg Ile Glu Asp Asp Ile Val Ile Thr Ala Thr Gly Asn Glu
405 410 415
Asn Leu Thr Ala Ser Val Val Lys Asp Pro Asp Asp Ile Glu Ala Leu
420 425 430

Met Ala Leu Asn His Ala Gly Glu Asn Leu Tyr Phe Gln Glu His His

435 440 445

His His His His

450
<210> 5
<211> 303
<212> PRT
<213> Artificial Sequence
<220><223> Synthetic
<400> 5

Met Asp Thr Glu Lys Leu Met Lys Ala Gly Glu Ile Ala Lys Lys Val

_77_



1

Arg Glu Lys

Leu Ala Glu

35
Ala Phe Pro
50
Pro Tyr Lys
65

Ile Asp Val

Thr Val Arg

Glu Ala Leu
115
Lys Glu Leu
130
Lys Pro Ile
145

His Ala Gly

Val Leu Lys

195
Val Arg Asp
210

Lys Ile Lys

225

GIn Asn Asp

20

Ser

Val

Val

100

Asn

Val

Val

Arg

Met

Ile Lys

Ile Glu

Asn Leu

Asp Thr

70

Val His

85

Gly Met

Lys Ala

Asn Leu

150

Ser Ile

165

Gly Asp

Val Ile

Pro Val

Glu Tyr

230

Leu Ala Arg
25

Lys Met Ile

40
Ser Ile Asn
55

Thr Val Leu

Ile Asp Gly

Glu Glu Asp

105
Ile Ser Val
120
[le Glu Asn
135

Ser Gly His

Pro Asn Ile

Val Phe Ala
185
Glu Val Pro
200
Arg Val Ala
215

Gly Thr Leu

10

Pro Gly Met

Met Glu Leu

Lys Glu Gly

Phe Ile Ala

90

Glu Leu Met

Ala Arg Ala

Glu Ile Arg

140

Lys Ile Glu

Tyr Arg Pro

170

Ile Glu Pro

Pro Thr Leu

Gln Ala Arg

220

Pro Phe Ala

235

Pro Glu Gly Gln Leu Lys Leu Ala

245

250

15
Leu Leu Leu Glu
30

Gly Gly Lys Pro

45

Ala His Tyr Thr

Asp Tyr Leu Lys
80

Asp Thr Ala Val

Glu Ala Ala Lys

110
Gly Val Glu Ile
125

Lys Arg Gly Phe

Arg Tyr Lys Leu
160

His Asp Asn Tyr

175
Phe Ala Thr Ile
190
Ile Tyr Met Tyr
205

Phe Leu Leu Ala

Tyr Arg Trp Leu

240
Leu Lys Thr Leu

255

_78_
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Glu Lys Ala Gly Ala Ile Tyr Gly Tyr Pro Val

260 265
Asn Gly Ile Val Ala GIn Phe Glu His
275 280

Ser Val Ile Val Thr Gln Asp Met Ile

290 295
<210> 6
<211> 428
<212> PRT
<213> Artificial Sequence
<220><223> Synthetic
<400> 6
His Met Ser Ser Pro Leu His Tyr Val
1 5
Pro His Phe Phe Thr Val Pro Leu Asp
20 25
Glu Thr Ile Thr Leu Phe Gly Arg Thr

35 40

Asp Asp Glu Leu Pro Trp Leu Leu Tyr
50 95
Gly Ala Pro Arg Pro Ser Ala Asn Gly
65 70
GIn Glu Phe Arg Val Leu Leu Leu Asp
85
Thr Pro Ile His Ala Glu Leu Leu Ala

100 105

Ala Asp Tyr Leu Ser His Phe Arg Ala
115 120
Glu Leu Ile Arg Glu Gln Leu Ser Pro
130 135
Gly Gln Ser Phe Gly Gly Phe Cys Ser

145 150

Thr

Asn

Leu
10

His

Leu

Leu

Gly

Gln

90

His

Asp

Asp

Leu

Ile

Lys

Asp

Gln

Cys

Gln

Trp

75

Arg

Leu

Ser

His

Thr

155

Leu Lys Glu Ile Arg
270
Ile Val Glu Lys Asp
285

Ser Thr Leu Glu

300

Gly Ile His Cys Glu
15
Gln Pro Asp Asp Glu
30
Arg Lys Asp Arg Leu

45

Gly Gly Pro Gly Phe
60
Ile Lys Arg Ala Leu
80
Gly Thr Gly His Ser
95
Asn Pro Arg Gln Gln

110

Ile Val Arg Asp Ala
125

Pro Trp Ser Leu Leu

140

Tyr Leu Ser Leu Phe

160

_79_
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Pro Asp Ser Leu His Glu Val Tyr Leu

165

Gly Arg Ser Ala Asp Glu Val Tyr Arg
180 185
Asp Lys Asn Arg Ala Phe Phe Ala Arg
195 200
Ala Asn Arg Leu Ala Thr His Leu Gln
210 215
Asn Gly Gln Arg Leu Thr Val Glu Gln

225 230

Leu Gly Ala Ser Gly Ala Phe Glu Glu
245
Ala Phe Ile Gly Glu Lys Leu Asn Pro
260 265
Ala Met Gln Pro Phe Asn Thr Asn Pro
275 280
Leu Ile Tyr Cys Glu Gly Ala Ala Ser

290 295

Arg Gly Glu Phe Pro Ala Leu Ala Trp
305 310
Phe Thr Gly Glu Met Ile Phe Pro Trp
325
Leu Ile Pro Leu Lys Glu Ala Ala His
340 345
Trp Gly Pro Leu Tyr Asp Pro Val Gln

355 360

Val Ala Cys Ala Val Tyr Ala Glu Asp
370 375

Ser Arg Glu Thr Leu Lys Gly Leu Ser

385 390

Asn Glu Tyr Glu His Asn Gly Leu Arg

Thr Gly Gly Val Ala Pro

170

Phe

Arg

Leu

Leu

250

Val

His

Met
330

Leu

Leu

Met

Asn

Val

Thr

Pro

His

235

Tyr

Phe

Phe

Trp

315

Phe

Leu

Tyr

Ser
395

Asp

Tyr

His

Asp

220

Tyr

Leu

Arg

Val
380

Arg

Gly

Gln Arg

190
Ala Gln
205

Val Arg

Gln Gly

Leu Leu

Tyr Gln

270
Ile Leu
285

Ala Glu

Lys Asp

Gln Phe

Glu Lys

350

Asn Lys

365

Glu Phe

Ala Trp

Glu Gln

_80_

175

Val

Leu

Leu

255

Val

His

Arg

Phe

Arg

335

Val

Asp

Ile

Ile

Pro

Asp

240

Asp

Val

320

Glu

Asp

Pro

Tyr

Thr
400

Leu
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405

410

Asp Arg Leu Ile Arg Leu Asn Arg Asp Cys Leu Glu

<210> 7

<211

> 348

<212> PRT

420

<213> Artificial Sequence

<220><223> Synthetic

<400> 7

425

Met Lys Glu Arg Leu Glu Lys Leu Val

1

5

Ile Asp Arg Val Phe Ile Ala Lys Pro

Gly Thr

Ala Thr

50
Ser Lys
65

Ile Leu

Ser Met

Lys Ile

130
Met Ala
145

Ala Ala

Ser
35

Leu

Leu

Lys

Val

Asp

115

Ala

Lys

20

25

Pro Leu Gly Gly Gly Tyr

Tyr Val Pro Glu

95
Pro Val Val Lys
70
Asn Thr Glu Thr
85
Glu Asn Phe Lys
100

Asp Val Ile Lys

Ile Ile Glu Lys

135

40

Leu Glu

Phe Lys

Leu Gly

Glu Lys

105

Asp Leu

120

Ala Cys

Lys
10

Val

Tyr

Lys

90

Ser

Arg

Ile Glu Glu Ile Thr Glu Gly

150

Val Glu Tyr Leu Met Lys Met

165

170

Phe Met

Asn Val

Ile Val

Glu Met

60
Phe Asp
75

Glu Gly

Asn Val

415

Asp Glu Asn Ser
15
Tyr Tyr Phe Ser
30
Asp Gly Asp Glu
45

Ala Lys Glu Glu

Glu Ile Tyr Glu
80
Thr Leu Ser Tyr
95
Lys Glu Phe Lys
110

Lys Thr Lys Glu

125

Asp Lys Ala Val

Glu Arg Glu Val
160
Ala Glu Lys Pro

175

_81_
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Ala Phe Asp Thr Ile

180
Gly Val Ala Ser Asp
195
Asp Leu Gly Ala Leu
210
[le Val Val Gly Ser
225

Val Leu Glu Ala Gln

245
Thr Ala Lys Glu Leu
260
Gly Tyr Gly Asp Tyr
275
Glu Ile His Glu Trp
290

Lys Glu Gly Met Val

305

Ile

Lys

Tyr

Pro

230

Lys

Asp

Phe

Pro

310

Ala Ser Gly His Arg Ser Ala

185
Arg Ile Glu Arg Gly Asp Leu

200 205

Leu Pro

190

Val Val

His

Asn His Tyr Asn Ser Asp Ile Thr Arg Thr

215 220
Asn Glu Lys Gln Arg Glu Ile
235

Arg Ala Val Glu Ala Ala Lys

250
Ser Ile Ala Arg Glu Ile Ile

265

Tyr Glu

Pro Gly

255
Lys Glu

270

240

Met

Tyr

Ile His Ser Leu Gly His Gly Val Gly Leu

280 285
Arg Ile Ser Gln Tyr Asp Glu
295 300

Thr Ile Glu Pro Gly Ile Tyr

315

Leu Gly Gly Val Arg Ile Glu Asp Thr Val Leu Ile Thr

325

330

Ala Lys Arg Leu Thr Lys Thr Glu Arg Glu Leu Leu

340
<210> 8
<211> 298

<212> PRT

345

<213> Artificial Sequence

<220><223> Synthetic

<400> 8

Thr Val

Ile Pro

Glu Asn

335

Leu

Lys

320

Met Ile Pro Ile Thr Thr Pro Val Gly Asn Phe Lys Val Trp Thr Lys

1 5

10

15

Arg Phe Gly Thr Asn Pro Lys Ile Lys Val Leu Leu Leu His Gly Gly

_82_
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20 25 30
Pro Ala Met Thr His Glu Tyr Met Glu Cys Phe Glu Thr Phe Phe Gln
35 40 45
Arg Glu Gly Phe Glu Phe Tyr Glu Tyr Asp Gln Leu Gly Ser Tyr Tyr
50 55 60
Ser Asp Gln Pro Thr Asp Glu Lys Leu Trp Asn Ile Asp Arg Phe Val

65 70 75 80

Asp Glu Val Glu Gln Val Arg Lys Ala Ile His Ala Asp Lys Glu Asn

Phe Tyr Val Leu Gly Asn Ser Trp Gly Gly Ile Leu Ala Met Glu Tyr
100 105 110
Ala Leu Lys Tyr Gln Gln Asn Leu Lys Gly Leu Ile Val Ala Asn Met
115 120 125
Met Ala Ser Ala Pro Glu Tyr Val Lys Tyr Ala Glu Val Leu Ser Lys

130 135 140

GIn Met Lys Pro Glu Val Leu Ala Glu Val Arg Ala Ile Glu Ala Lys
145 150 155 160
Lys Asp Tyr Ala Asn Pro Arg Tyr Thr Glu Leu Leu Phe Pro Asn Tyr
165 170 175
Tyr Ala Gln His Ile Cys Arg Leu Lys Glu Trp Pro Asp Ala Leu Asn
180 185 190
Arg Ser Leu Lys His Val Asn Ser Thr Val Tyr Thr Leu Met Gln Gly

195 200 205

Pro Ser Glu Leu Gly Met Ser Ser Asp Ala Arg Leu Ala Lys Trp Asp
210 215 220
Ile Lys Asn Arg Leu His Glu Ile Ala Thr Pro Thr Leu Met Ile Gly
225 230 235 240
Ala Arg Tyr Asp Thr Met Asp Pro Lys Ala Met Glu Glu GIn Ser Lys
245 250 255
Leu Val Gln Lys Gly Arg Tyr Leu Tyr Cys Pro Asn Gly Ser His Leu

260 265 270
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Ala Met Trp Asp Asp Gln Lys Val Phe Met Asp Gly Val Ile Lys Phe

275

280

285

Ile Lys Asp Val Asp Thr Lys Ser Phe Asn

290

<210> 9

<211> 428

<212> PRT

295

<213> Artificial Sequence

<220><223> Synthetic

<400> 9

His Met
1

Pro His

Glu Thr

Asp Asp

50

Thr Pro

Ala Asp

Glu Leu

130

Gly Gln

145

Pro Asp

Ser

Phe

Pro

Phe

Tyr

115

Ser

Ser

Ser

Phe

20

Thr

Leu

Arg

Arg

His

100

Leu

Arg

Phe

Leu

Pro Leu His Tyr Val

Thr Val Pro Leu Asp

25
Leu Phe Gly Arg Thr
40
Pro Trp Leu Leu Tyr
95
Pro Ser Ala Asn Gly
70

Val Leu Leu Leu Asp

85
Ala Glu Leu Leu Ala
105
Ser His Phe Arg Ala
120
Glu GIn Leu Ser Pro
135

Gly Gly Phe Cys Ser

150
His Glu Val Tyr Leu

165

Leu Asp Gly Ile His Cys Glu
10 15

His Gln Gln Pro Asp Asp Glu

30
Leu Cys Arg Lys Asp Arg Leu
45
Leu Gln Gly Gly Pro Gly Phe
60
Gly Trp Ile Lys Arg Ala Leu
75 80

Gln Arg Gly Thr Gly His Ser

90 95
His Leu Asn Pro Arg Gln Gln
110
Asp Ser Ile Val Arg Asp Ala
125
Asp His Pro Trp Ser Leu Leu
140

Leu Thr Tyr Leu Ser Leu Phe

155 160
Thr Gly Gly Val Ala Pro Ile

170 175
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Gly Arg Ser Ala Asp Glu Val Tyr Arg Ala
180 185
Asp Lys Asn Arg Ala Phe Phe Ala Arg Phe
195 200

Ala Asn Arg Leu Ala Thr His Leu Gln Arg

210 215
Asn Gly Gln Arg Leu Thr Val Glu Gln Leu
225 230
Leu Gly Ala Ser Gly Ala Phe Glu Glu Leu
245 250
Ala Phe Ile Gly Glu Lys Leu Asn Pro Ala
260 265

Ala Met GIn Pro Phe Asn Thr Asn Pro Val

275 280
Leu Ile Tyr Cys Glu Gly Ala Ala Ser His
290 295
Arg Gly Glu Phe Pro Ala Leu Ala Trp Ala
305 310
Phe Thr Gly Glu Met Ile Phe Pro Trp Met
325 330

Leu Ile Pro Leu Lys Glu Ala Ala His Leu

340 345
Trp Gly Pro Leu Tyr Asp Pro Val Gln Leu
355 360
Val Ala Cys Ala Val Tyr Ala Glu Asp Met
370 375
Ser Arg Glu Thr Leu Lys Gly Leu Ser Asn
385 390

Asn Glu Tyr Glu His Asn Gly Leu Arg Val

405 410

Asp Arg Leu Ile Arg Leu Asn Arg Asp Cys

Thr

Pro

His

235

Tyr

Phe

Phe

Trp

315

Phe

Leu

Tyr

Ser

395

Asp

Leu

Tyr

His

Asp

220

Tyr

Leu

Arg

Val

380

Arg

Gly

Glu

Gln Arg

190
Ala Gln
205

Val Arg

GIn Gly

Leu Leu

Tyr Gln

270

Ile Leu

285

Ala Glu

Lys Asp

Gln Phe

Glu Lys

350

Asn Lys

365

Glu Phe

Ala Trp

Glu Gln

_85_

Val

Leu

Leu

255

Val

His

Arg

Phe

Arg

335

Val

Asp

Ile

415

Pro

Asp
240

Asp

Val

320

Glu

Asp

Pro

Tyr

Thr

400

Leu
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420
<210> 10
<211> 310
<212> PRT

<213>

425

Artificial Sequence

<220><223> Synthetic

<400> 10

Met Tyr Glu Ile Lys
1 5
Glu Ile His GIn Ile

20

Pro Val Ile Phe Leu
35
Cys Arg Gly Phe Phe
50
GIn Arg Gly Cys Gly
65
Thr Thr Trp Asp Leu

85

Gly Ile Gly Lys Trp
100
Ser Leu Ala Tyr Ala
115
Leu Arg Gly Ile Phe
130
Glu Ala Gly Gly Val

145

Val Ala Pro Ile Ala

165

His Gly Leu Leu Phe
180

Lys Ala Trp Ala Asp

Gln Pro Phe His Ser Gly Tyr Leu Gln Val Ser

10

15

Tyr Trp Glu Glu Ser Gly Asn Pro Asp Gly Val

25

30

His Gly Gly Pro Gly Ala Gly Ala Ser Pro Glu

40
Asn Pro Asp Val Phe
95
Arg Ser His Pro Tyr
70
Val Ala Asp Ile Glu

90

Leu Val Phe Gly Gly
105
GIn Thr His Pro Glu
120
Leu Cys Arg Pro Ser
135
Ser Arg Ile Tyr Pro

150

Glu Asn Arg Arg Asn

170

His Gln Asp Glu Glu
185

Trp Glu Ser Tyr Leu

45
Arg Ile Val Ile Ile
60
Ala Cys Ala Glu Asp
75
Lys Val Arg Glu Met

95

Ser Trp Gly Ser Thr
110
Arg Val Lys Gly Leu
125
Glu Thr Ala Trp Leu
140
Glu Gln Trp GIn Lys

155

Arg Leu Ile Glu Ala

175

Val Cys Leu Ser Ala
190

Ile Arg Phe Glu Pro
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Asp

Asn

80

Leu

Leu

Val

Asn

Phe

160

Tyr

Ala

Glu
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195

Gly Val Asp Glu Asp Ala

210

Asn His Tyr Phe Val Asn

225

230

Leu Asn Asn Ile Gly Lys

Gly Arg Tyr Asp Leu Cys

Lys Ala Phe Pro Glu Ala

275

Ala Phe Asp Pro Pro Leu

290

Ile Leu Pro Arg Leu Leu

305

<210> 11

<211> 891

<212> PRT

310

Tyr

215

Thr

295

<213> Artificial Sequence

<220><223> Synthetic

<400> 11

Met Gly Ser Ser His His His

1

Tyr Phe Gln Gly His Met Thr

Asp Tyr Arg Ala Pro Asp Tyr

35

Asp Leu Asp Ala Gln Lys Thr

50

55

Arg His Gly Ala Ser Asp Ala

65

70

Lys Leu Val Ser Val His Ile

200

Ala Ser Leu

Gly Trp Leu

Arg His Ile

250

Pro Met Gln
265

Leu Arg Val

280

Asp Ala Leu

His His His
10
Gln Gln Pro

25

Gln Ile Thr
40

Val Val Thr

Pro Leu Arg

205

Ala Ile Ala Arg Leu Glu

220

Gln Gly Asp Lys Ala

235

Pro Thr Val

Ile

Val

255

Ser Ala Trp Glu Leu

270

Val Gln Ala Gly His

285

Val Gln Ala Val Glu

300

Ser Ser Gly Glu Asn

15

Gln Ala Lys Tyr Arg

30

Asp Ile Asp Leu Thr

45

Ala Val Ser Gln Ala

60

Leu Asn Gly Glu Asp

75

Asn Asp Glu Pro Trp Thr Ala Trp
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Ser

Cys

Asp

Leu

His

Phe

Val

Leu

80

Lys
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Glu Glu

Leu Lys

Gly Leu
130
Gly Phe

145

Arg Phe

Leu Ser

His Trp

Ala Leu

210

Arg Ser
225

Leu Asp

Trp Asp

Leu Asn

290
Thr Asp
305

Phe His

85

Glu Gly Ala Leu Val Ile
100
Ile Ile Asn Glu Ile Ser
115 120
Tyr Gln Ser Gly Asp Ala
135
Arg His Ile Thr Tyr Tyr

150

Thr Thr Lys Ile Ile Ala
165
Asn Gly Asn Arg Val Ala
180
Val Gln Trp Gln Asp Pro
195 200
Val Ala Gly Asp Phe Asp

215

Gly Arg Glu Val Ala Leu
230
Arg Ala Pro Trp Ala Met
245
Glu Glu Arg Phe Gly Leu
260
Ala Val Asp Phe Phe Asn

275 280

Ile Phe Asn Ser Lys Tyr
295
Lys Asp Tyr Leu Asp Ile
310
Asn Trp Thr Gly Asn Arg

325

90 95

Ser Asn Leu Pro Glu Arg Phe Thr
105 110
Pro Ala Ala Asn Thr Ala Leu Glu
125
Leu Cys Thr Gln Cys Glu Ala Glu
140
Leu Asp Arg Pro Asp Val Leu Ala

155 160

Asp Lys Ile Lys Tyr Pro Phe Leu
170 175
Gln Gly Glu Leu Glu Asn Gly Arg
185 190
Phe Pro Lys Pro Cys Tyr Leu Phe
205
Val Leu Arg Asp Thr Phe Thr Thr

220

Glu Leu Tyr Val Asp Arg Gly Asn
235 240
Thr Ser Leu Lys Asn Ser Met Lys
250 255
Glu Tyr Asp Leu Asp Ile Tyr Met
265 270
Met Gly Ala Met Glu Asn Lys Gly

285

Val Leu Ala Arg Thr Asp Thr Ala
300

Glu Arg Val Ile Gly His Glu Tyr

315 320

Val Thr Cys Arg Asp Trp Phe Gln

330 335

_88_
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Leu

Ser

Met

385

Val

Asp

Asn

Ser

Val
545

Val

Arg

Ser

Asp

Arg

370

Arg

Tyr

Ser
450

Thr

Tyr

Val

530

Tyr

Lys

His

Leu Lys Glu

340

Leu Gly Ser
355

Gly Leu Gln

Pro Asp Met

Glu Lys Gly

405

Glu Asn Phe
420

Ser Ala Ala

435

Asn Val Asp

Pro Ile Val

Thr Leu Thr
485
Lys Gln Pro
500
Gly Lys Val
515

Leu Asn Val

Phe Gln Pro

Leu Glu Tyr
565

Ala Arg Asn

Gly Leu

Arg Ala

Phe Ala

375

Val Ile

390

Gln Lys

Thr Cys

Leu Ser

455

Thr Val

470

Ile Ser

Leu His

Ile Pro

Thr Gln

535

Val Pro
550

Lys Trp

Asp Phe

Thr

Val

360

Val

Asp
440

His

Lys

Leu

520

Ser

Ser

Val Phe Arg

345

Asn Arg Ile

Asp Ala Ser

Met Asn Asn
395
Ile Arg Met

410

Met Gln Leu
425

Asp Phe Val

Phe Arg Arg

Asp Asp Tyr

475

Arg Thr Pro
490

Pro Phe Ala

505

GIn Lys Gly

Glu Gln Thr

Leu Leu Cys

955

Asp Gln GIn
570

Arg Trp Asp

Asp GIn Glu Phe Ser

Asn Asn

365
Pro Met
380

Phe Tyr

Ile His

Tyr Phe

GIn Ala

445
Trp Tyr
460

Asn Pro

Ala Thr

Gly His
525
Phe Val

540

Glu Phe

Leu Thr

350

Val

Thr

Thr

430

Met

Ser

Pro

Leu

510

Pro

Phe

Ser

Phe

Arg Thr

His Pro

Leu Thr

400

Leu Leu

415

Arg His

Glu Asp

Gln Ser

Thr Glu

Asp Gln
495

Tyr Asp

Val Asn

Asp Asn

Ala Pro
560
Leu Met

975

Ala Ala Gln Ser Leu

_89_

ZIHSd 10-2022-0108053



Leu

Pro

Leu

625

Pro

Leu

Tyr

Cys

705

Val

Met

Lys

Thr

785

Asn

Ala

Ala Thr

595

Leu Ser
610

Asp Glu

Ser Val

Ala Asp

675
Arg Val
690

Leu Arg

Ser Lys

Leu Ser

755
Trp Phe
770

Val Arg

Arg Ile

Phe His

580 585
Tyr Ile Lys Leu Asn Val Ala

600

Leu Pro Val His Val Ala Asp
615
Lys Ile Asp Pro Ala Leu Ala
630
Asn Glu Met Ala Glu Leu Phe
645 650
Glu Val Arg Glu Ala Leu Thr

660 665

Glu Leu Leu Ala Ile Tyr Asn
680
Glu His Glu Asp Ile Ala Lys
695
Phe Leu Ala Phe Gly Glu Thr
710
GIn Phe His Glu Ala Asn Asn

725 730

Ala Ala Val Ala Ala Gln Leu
740 745
Tyr Asp Asp Lys Trp His Gln
760
Ile Leu Gln Ala Thr Ser Pro
775
Gly Leu Leu Gln His Arg Ser

790

Arg Ser Leu Ile Gly Ala Phe
805 810
Ala Glu Asp Gly Ser Gly Tyr

820 825

Arg

Ala

Ala

635

Asp

Arg

Ala

Arg

His

715

Met

Pro

Asn

Ala

Phe

795

Ala

Leu

His

Phe

620

Thr

Asn

Thr

700

Leu

Thr

Cys

780

Thr

Phe

590

GIn GIn Gly Gln

605

Arg Ala

Ile Leu

Ile Asp

Leu Ala

670

Tyr Gln
685

Leu Arg

Ala Asp

Asp Ala

Arg Asp

750
Leu Val
765

Asn Val

Met Ser

Ser Asn

Val

Thr

Pro

655

Thr

Ser

Asn

Val

Leu

735

Ala

Met

Leu

Asn

Pro

815

Leu

Leu

640

Leu

720

Leu

Asp

Pro

800

Leu Val Glu Met

830
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Leu Thr Asp Leu Asn Ser Arg Asn Pro

835
Glu Pro Leu Ile Arg Leu Lys

850 855

Met Arg Ala Ala Leu Glu Gln

865 870

Asp Leu Tyr Glu Lys Ile Thr
885

<210> 12

<211> 889

<212> PRT

<213> Artificial Sequence

<220><223> Synthetic
<400> 12

Pro Lys Ile His Tyr Arg Lys
1 5

Asn Gln Val Thr Leu Asn Ile

20
Arg Ser Val Leu Asp Met Asp

35

840

Arg

Leu

Lys

Asp

Asn

40

Tyr

Lys

Tyr

25

Ser

Leu Val Phe Asp Gly Val Gly Leu Lys

50 55

Asn Lys Lys Leu Val Glu Gly Glu Glu

65 70

Leu Thr Ile Phe Ser Lys Phe

85
Ser Glu Val Ile Ile His Pro
100
Tyr Lys Ser Lys Asn Ile Ile
115
Arg Arg Ile Thr Phe Phe Ile

130 135

Val

Glu

Val
120

Asp

Pro

Thr
105

Ser

Arg

Gln Val Ala

Asp Ala Lys

860

Gly Leu Glu
875
Leu Ala

890

Lys Pro Ser
10

His Asp Gln

Lys His Asn

Ile Asn Glu
60
Tyr Thr Tyr
75

Lys Ser Lys

90

Asn Tyr Ala

Gln Cys Glu

Pro Asp Met

140

Ser Arg Leu Ile
845

Arg Gln Glu Lys

Asn Leu Ser Gly

880

Gly Phe Ile Ile
15

Glu Thr Ile Val

30
Val Gly Glu Asp
45

Ile Ser Ile Asn

Asp Asn Glu Phe
80

Phe Ala Phe Ser

95
Leu Thr Gly Leu
110
Ala Thr Gly Phe
125

Met Ala Lys Tyr
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Asp

145

Asn

Val

Thr

Ser

225

Asp

Val

Asn

Asp

His

305

Thr

Arg

Arg

Tyr

Val Thr

Gly Asp

Arg Phe

Ala Gly
195

Lys Lys

210

Lys Leu

Glu Asp

Ile Phe

275
Phe Ser
290

Gln Tyr

Leu Lys

Met Thr

Ser Val

355
Pro Glu
370

Asp Lys

Val

Lys

Asn

180

Asp

Lys

Tyr

Ser

260

Asn

Tyr

Thr

Lys

340

Ser

Gly

Thr

Val

165

Asp

Leu

Val

Trp

Phe

245

Asp

325

Thr

Phe

Tyr

Ser

Ala Asp Lys

150

Asn Glu Phe

Pro Pro Leu

Lys His Leu
200

Glu Leu Tyr

215

Ala Leu Glu

Gly Leu Glu

Phe Asn Val

Asn Ser Leu

280
Arg Ile Leu
295
Asn Arg Val
310

Leu Thr Val

Val Thr Thr

Leu Glu Asp

360

Val Ser Met
375

Glu Val Met

Glu

Lys
185

Ser

Val

Cys

Tyr

265

Leu

Thr

Thr

His

Arg

345

Ser

Glu

Arg

Lys

170

Pro

Phe

Leu

Asp

250

Val

Leu

Arg

330

Leu

Ser

Asn

Met

Tyr

155

Pro

Cys

Thr

Ser

Lys

235

Leu

Met

Ser

Val

Arg

315

Ser

Pro

Phe

Tyr

Pro Val Leu Leu

Gly Gly Arg His

Tyr

Tyr

220

Lys

Ser

Lys

300

Asp

Asn

His

Leu

Tyr
380

Leu

Leu Phe

190
Ile Thr
205

Glu Lys

Ser Met

Arg Leu

Asn Lys

270

Lys Asn

285

His Glu

Trp Phe

Leu Phe

Val Asp

350
Ser His
365

Thr Thr

Thr Ile
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175

Ala

Lys

Tyr

Asn

255

Ser

Tyr

Ser
335

Leu

Pro

Thr

Leu

Ser

160

Val

Tyr

Val

Phe
240

Leu

Leu

Phe

Leu

320

Leu

Val

Gly
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385

Glu Glu Tyr

Gly Asn Thr

Tyr

Leu

Tyr

465

Lys

Ser

Thr

Val

545

Lys

Tyr

Asn

Phe

625

Lys

Trp

450

Asp

Pro

Val

Thr

530

Tyr

Tyr

Met

Asp
610

Lys

Met
435

Phe

Asp

Leu
515

Val

Asp

Lys

Lys

595

Ser

Tyr

420

Lys

Ser

Leu

500

Lys

Ser

580

Leu

Tyr

Lys

405

Thr

Lys

Lys

Asn

485

Leu

Pro

Asp

Asp

565

Lys

Ile

390

Lys Gly Phe Asp Ile

410
Cys Glu Asp Phe Asn
425
Ala Asp Asn Ser Ala
440
Ser Gly Thr Pro His
455

Lys Gln Tyr Ser Ile

470
Gln Lys Glu Lys Lys
490
Asn Pro Glu Asn Gly
505
Thr Lys Glu Ser Asp
520

Ile Pro Ser Leu Phe

535

GIn Leu Thr Asp Glu

Ala Phe Val Arg Tyr

570

Leu Met Asn Tyr Asn
585

Ser Phe Gln Leu Thr

600
Tyr Leu Leu Glu Asp
615
Val Ser Leu Pro Gln

630

395

Tyr

Tyr

Asn

Val

His

475

Pro

Lys

Thr

Arg

555

Asn

Pro

Pro

Asp

635

Ile Lys Lys

Ala Met Glu
430
Leu Asn Gln
445
Ser Phe Lys
460

Val Asn Gln

Leu Phe Ile

Glu Met Ile

510

Phe Val Phe
925

Gly Phe Ser

540

Arg Ile Leu

Ser Cys Thr

Phe Leu Lys
590

Val Asn Ala

605
His Ala Asp
620

Arg Tyr Ile

_93_

Asn

415

Tyr

Tyr

Tyr

Pro
495

Ser

Asn

Leu

Asn

975

Ile

400

Asp

Leu

Asn

Thr

480

Asn

Pro

Leu

560

Lys

Phe

Asn

640
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Phe

Phe

Thr

705

Ser

Lys

Leu

Lys

785

Asp

Thr

Lys

Glu
865

Glu

Val

Tyr

Lys

Ser

690

Leu

Leu

Thr

Lys

770

Lys

Arg

Asp

Leu

850

Met

Tyr

Ser

Lys

Ser
675

His

Leu

Ser

Tyr

755

Thr

Leu

Ser

Lys

835

Trp

Asn

Asn

660

Leu

Val

Ser

Val
740

Lys

Val

Val

820

Phe

Asn

Thr

Leu

645

Asp

Leu

His

725

Ser

Leu

Ser

Asn

Tyr

805

Lys

Asn

Lys

Met

Leu Leu Arg

Asp Thr

Gly Asp

Ala Lys

Phe Asp

695
Leu Ser
710

Ser Lys

Ala Tyr

Ser Lys

Arg Ser

775

Glu Val

790

Leu Pro

Gly Tyr

Pro Met

Leu Asp

855
Leu Gln
870

Leu Thr

Asp

Lys

Lys

Ser

Phe

Asp

760

Asp

Leu

Phe

Lys

Val

840

Thr

Glu

Asn

Val

Leu

665

Asp

Met

Pro

Asp

745

Asp

Arg

Lys

Thr

Leu

825

Lys

Pro

Lys

Leu
650

Asn

Asp

Asn

Tyr

730

Lys

Lys

Asp

Asn

810

Thr

Arg

Gln

Ala

Asp

Leu

Met

Tyr

715

Pro

Tyr

Leu

Asp

Ser

795

Asn

Ile

875

Asp

Val

Thr

Arg
700

Pro

Ser

Phe

Leu

780

Lys

Leu

Leu

860

Ser

Thr

Tyr

Tyr

685

Thr

Asn

Asn

Glu

Leu

765

Tyr

Asn

Arg

Val

Cys

845

Leu

Lys Glu
655

Tyr Lys

670

Phe Asn

Leu Arg

Ile Leu

Trp Leu

735
Leu Tyr

750

Pro Asn

Arg Phe

815
Ile Thr
830

Glu Pro

Met Leu

Tyr

Met

Asp

Asn

Asn

720

Thr

Asp

Trp

Leu

Asp

800

His

Lys

Phe

Asn

Asn Asn Leu Lys

_94_
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<210> 13
<211> 932
<212> PRT
<213>
<220><223>
<400> 13

Met Gly Ser

Pro Pro Pro
35
Arg Leu His
50
Glu Arg Leu
65

Lys Pro Asp

Ala Gln Val

Ile Asp Ile

115

His Ala Thr
130

Ser Phe Pro

145

Phe Val Gly

Tyr Thr Thr

Glu Ala Thr

885

Artificial Sequence

Synthetic

Ser His His His His
5

Ala Pro Ser Leu Ala

20
Pro Leu Leu Leu Leu
40
Ser Leu Gly Leu Ala
95
Pro Ala Asp Val Ser
70

Leu Leu Asp Phe Thr

85
Arg Gln Ala Thr Asn
100
Ile Thr Ala Ser Tyr
120
Gly Phe Asn Tyr Gln
135

Ser Thr Leu Gln Thr

150
Glu Leu Asn Asp Lys
165
Pro Ser Gly Glu Val
180

Asp Ala Arg Arg Ala

His

Arg

25

Val

Pro

Phe

Asn

Met

Arg
185

Phe

His Ser Ser
10

Arg Leu Leu

Phe Ser Arg

Met Pro Glu

60

Ile Asn Tyr
75

Glu Gly Lys

Ile Val Met

Pro Glu Gly

Glu Asp Glu
140

Thr Gly Thr

155
Lys Gly Phe
170

Tyr Ala Ala

Pro Cys Trp

Gly Met Trp
15

Phe Leu Gly

30
Ser Ser Arg
45

Lys Arg Pro

Ser Leu Cys

Leu Glu Ala

95
Asn Cys Ala
110
Asp Glu Glu
125

Lys Val Thr

Leu Lys Ile

Tyr Arg Ser

175

Val Thr Gln
190

Asp Glu Pro

_95_

Leu

Pro

Arg

Phe

Leu

80

Asp

Leu

Asp

160

Lys

Phe

Ala
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Ile

Tyr

Ser

Tyr

305

Val

Ser

His

Trp

385

His

Tyr

Glu

Lys

210

Leu

Asn

Leu

Lys

290

Lys

Thr

Ser

370

Leu

Cys

Thr

Val

195

Ala Thr Phe Asp

Ser Asn Met Asn
230
Leu Val Glu Val
245
Val Ala Phe Val
260

Asp Gly Val Cys

275

Gly Lys Phe Ala

Asp Tyr Phe Asn

310

Ile Ala Asp Phe
325

Tyr Arg Glu Thr

340
Ser Arg Gln Trp
355

Trp Phe Gly Asn

Asn Glu Gly Phe
390

Phe Pro Glu Tyr

405
Arg Ala GIn Glu
420
Ser Val Gly His

435

200

Ile Ser Leu

215

Val Ile Asp

Lys Phe Ala

Val Gly Glu
265

Val Arg Val

280
Leu Glu Val
295

Val Pro Tyr

Ala Ala Gly

Ala Leu Leu

345
Val Ala Leu
360
Leu Val Thr
375

Ala Ser Trp

Asp Ile Trp

Leu Asp Ala
425
Pro Ser Glu

440

Val

Arg

Arg

250

Tyr

Tyr

Pro

Val

Met

Thr

410

Leu

Val

Val Pro

220
Lys Pro
235

Thr Pro

Asp Phe

Thr Pro

Ala Lys

300
Leu Pro
315

Met Glu

Asp Pro

Val Gly

Glu Trp

380
Glu Tyr
395

GIn Phe

Asp Asn

Asp Glu

205

Lys

Tyr

Val

Val

Val

285

Thr

Lys

Asn

Lys

His

365

Trp

Leu

Val

Ser

Ile

445

Asp Arg Val

Pro Asp Asp

Met

Leu

Trp

Asn

350

Thr

Cys

Ser

His

430

Phe

_96_

Ser
255

Thr

Lys

Pro

Asp

335

Ser

Leu

His

Val

415

Pro

Asp

240

Thr

Arg

Phe

Leu

320

Leu

Cys

Leu

Asp

400

Asp

Ala
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[le Ser Tyr Ser Lys Gly Ala Ser Val Ile Arg Met Leu His Asp Tyr
450 455 460

Ile Gly Asp Lys Asp Phe Lys Lys Gly Met Asn Met Tyr Leu Thr Lys

465 470 475 480
Phe Gln Gln Lys Asn Ala Ala Thr Glu Asp Leu Trp Glu Ser Leu Glu
485 490 495
Asn Ala Ser Gly Lys Pro Ile Ala Ala Val Met Asn Thr Trp Thr Lys
500 505 510
GIn Met Gly Phe Pro Leu Ile Tyr Val Glu Ala Glu Gln Val Glu Asp
515 520 525

Asp Arg Leu Leu Arg Leu Ser Gln Lys Lys Phe Cys Ala Gly Gly Ser

530 535 540
Tyr Val Gly Glu Asp Cys Pro Gln Trp Met Val Pro Ile Thr Ile Ser
545 550 555 560
Thr Ser Glu Asp Pro Asn Gln Ala Lys Leu Lys Ile Leu Met Asp Lys
565 970 975
Pro Glu Met Asn Val Val Leu Lys Asn Val Lys Pro Asp Gln Trp Val
580 585 590

Lys Leu Asn Leu Gly Thr Val Gly Phe Tyr Arg Thr GIn Tyr Ser Ser

595 600 605
Ala Met Leu Glu Ser Leu Leu Pro Gly Ile Arg Asp Leu Ser Leu Pro
610 615 620
Pro Val Asp Arg Leu Gly Leu Gln Asn Asp Leu Phe Ser Leu Ala Arg
625 630 635 640
Ala Gly Ile Ile Ser Thr Val Glu Val Leu Lys Val Met Glu Ala Phe
645 650 655

Val Asn Glu Pro Asn Tyr Thr Val Trp Ser Asp Leu Ser Cys Asn Leu

660 665 670
Gly Ile Leu Ser Thr Leu Leu Ser His Thr Asp Phe Tyr Glu Glu Ile
675 680 685

GIn Glu Phe Val Lys Asp Val Phe Ser Pro Ile Gly Glu Arg Leu Gly

_97_



690
Trp Asp Pro Lys
705

Leu Val Leu Gly

Glu Ala Arg Arg
740
Ser Ala Asp Leu
755
Asp Gly Thr Thr
770

Met Gln Glu Glu

785

Leu Pro Asp Leu

Val Arg Pro Gln

Ser Lys His Gly
835

Glu Glu Leu Tyr

850
Ile Lys Leu Ser
865

Val Lys Ala Phe

Ile Gln GIn Cys
900

Arg Asp Ala Glu

915
Pro Pro Thr Val

930

Pro

Lys

725

Arg

Arg

Leu

Lys

805

Asp

Arg

Asn

Val

Phe

885

Cys

Ser

695
Gly Glu Gly His
710

Leu Gly Lys Ala

Phe Lys Asp His
745
Ser Pro Val Tyr
760
Asp Ile Met Leu
775

Asn Arg Ile Glu

790

GIn Lys Val Leu

Thr Val Ser Val

825

Lys Ala Ala Trp

Arg Tyr Gln Gly

Glu Gly Phe Ala

Glu Ser His Pro

Glu Asn Ile Leu

905

Ile His Gln Tyr

920

700
Leu Asp Ala
715

Gly His Lys

730

Val Glu Gly

Leu Thr Val

Lys Leu His
780

Arg Val Leu

795
Thr Phe Ala
810

Ile Gly Gly

Lys Phe Ile

Gly Phe Leu

860
Val Asp Lys
875
Ala Pro Ser
890

Leu Asn Ala

Leu Leu Gln

Leu Leu

Ala Thr

Lys Gln

750
Leu Lys
765

Lys Gln

Leu Ser

Val Ala

830
Lys Asp
845

Ile Ser

Met Ala

Ala Trp
910

Arg Lys

925

_98_

Arg Gly
720

Leu Glu

735

Ile Leu

His Gly

Ala Asp

Thr Leu

800

Asn Trp

Arg Leu

Gly Glu

880
Arg Thr
895

Leu Lys

Ala Ser
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<210> 14

<211> 932

<212> PRT

<213> Artificial Sequence

<220><223> Synthetic

<400> 14

Met Gly Ser

Pro Pro Pro

35
Arg Leu His
50
Glu Arg Leu
65

Lys Pro Asp

Ala Gln Val

[le Asp Ile
115
His Ala Thr
130
Ser Phe Pro
145

Phe Val Gly

Tyr Thr Thr

Glu Ala Thr

195

Ser

20

Pro

Ser

Pro

Leu

Arg

100

Gly

Ser

Glu

Pro
180

Asp

His His His

Pro Ser Leu

Leu Leu Leu

Leu Gly Leu
55
Ala Asp Val
70
Leu Asp Phe
85

Gln Ala Thr

Thr Ala Ser

Phe Asn Tyr

135

Thr Leu Gln
150

Leu Asn Asp

165

Ser Gly Glu

Ala Arg Arg

His

Leu

40

Ser

Thr

Asn

Tyr

120

Thr

Lys

Val

Ala

200

His

Arg

25

Val

Pro

Phe

Asn

Met

Arg
185

Phe

His Ser Ser
10

Arg Leu Leu

Phe Ser Arg

Met Pro Glu
60

Ile Asn Tyr
75

Glu Gly Lys

Ile Val Met

Pro Glu Gly

Glu Asp Glu

140

Thr Gly Thr
155

Lys Gly Phe

170

Tyr Ala Ala

Pro Cys Trp

Gly Met Trp Leu

Phe

Ser

45

Lys

Ser

Leu

Asn

Asp

125

Lys

Leu

Tyr

Val

Asp

205

15
Leu Gly Pro
30

Ser Arg Arg

Arg Pro Phe

Leu Cys Leu

80

Glu Ala Ala
95

Cys Ala Asp

110

Glu Glu

Val Thr Leu

Lys Ile Asp
160

Arg Ser Lys

175
Thr Gln Phe
190

Glu Pro Ala
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[le Lys Ala

Tyr

Ser

Tyr

305

Val

Ser

His

Trp

385

His

Tyr

Glu

Ile

210

Leu

Asn

Leu

Lys

290

Lys

Thr

Ser

370

Leu

Cys

Thr

Val

Ser

Ser

Leu

Val

Asp

275

Asp

Tyr

Ser

355

Trp

Asn

Phe

Arg

Ser
435

Tyr

Thr

Asn

Val

Lys

Tyr

Arg
340

Arg

Phe

Pro

420

Val

Ser

Phe Asp Ile
215

Met Asn Val

230
Glu Val Lys
245

Phe Val Val

Val Cys Val

Phe Ala Leu

295
Phe Asn Val
310
Asp Phe Ala
325

Glu Thr Ala

Gln Trp Val

Gly Asn Leu
375
Gly Phe Ala
390
Glu Tyr Asp
405

GIn Glu Leu

Gly His Pro

Lys Gly Ala

Ser Leu

Ile Asp

Phe Ala

Gly Glu

265
Arg Val
280

Glu Val

Pro Tyr

Ala Gly

Leu Leu

345

Ala Leu

360

Val Thr

Ser Trp

Ile Trp

Asp Ala

425
Ser Glu
440

Ser Val

Val

Arg

Arg
250

Tyr

Tyr

Pro

Val

Met

Thr
410

Leu

Val

Ile

Val Pro Lys
220

Lys Pro Tyr

235

Thr Pro Val

Asp Phe Val

Thr Pro Val
285

Ala Lys Thr

300
Leu Pro Lys
315

Met Glu Asn

Asp Pro Lys

Val Gly His

365
Glu Trp Trp
380
Glu Tyr Leu
395

GIn Phe Val

Asp Asn Ser

Asp Glu Ile
445

Arg Met Leu

Asp Arg Val

Pro Asp Asp

Met

Leu

Trp

Asn

350

Val

Thr

Cys

Ser

His

430

Phe

His

- 100 -

Ser

255

Thr

Lys

Pro

Asp

335

Ser

Leu

His

Val

415

Pro

Asp

Asp

240

Thr

Arg

Phe

Leu
320

Leu

Cys

Leu

Asp

400

Asp

Ala

Tyr
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450
[le Gly
465

Phe Gln

Asn Ala

Gln Met

Asp Arg

530

Tyr Val

545

Thr Ser

Pro Glu

Lys Leu

Ala Met

610
Pro Val

625

Val Asn

Gln Glu
690

Asp

Ser

515

Leu

Met

Asn
595

Leu

Asp

Leu

675

Phe

Lys

Lys

Gly
500

Phe

Leu

Asp

Asn

580

Leu

Glu

Arg

Pro
660

Ser

Val

455
Asp Phe Lys Lys
470

Asn Ala Ala Thr

485

Lys Pro Ile Ala

Pro Leu Ile Tyr

520

Arg Leu Ser Gln
535

Asp Cys Pro Gln

550
Pro Asn GIn Ala
565

Val Val Leu Lys

Gly Thr Val Gly
600

Ser Leu Leu Pro

615
Leu Gly Leu Gln
630
Ser Thr Val Glu
645

Asn Tyr Thr Val

Thr Leu Leu Ser

680
Lys Asp Val Phe

695

Gly

Glu

505

Val

Lys

Trp

Lys

Asn

585

Phe

Asn

Val

Trp

665

His

Ser

Met

Asp

490

Val

Lys

Met

Leu
570

Val

Tyr

Asp

Leu

650

Ser

Thr

Pro

Asn
475

Leu

Met

Phe

Val

555

Lys

Lys

Arg

Arg

Leu

635

Lys

Asp

Asp

Ile

460

Met Tyr

Trp Glu

Asn Thr

Cys Ala
540

Pro Ile

Ile Leu

Pro Asp

Thr Gln

605

Asp Leu

620

Phe Ser

Val Met

Leu Ser

Phe Tyr

685

Leu

Ser

Trp
510

Val

Thr

Met

590

Tyr

Ser

Leu

Cys
670

Glu

Thr

Leu

495

Thr

Asp

975

Trp

Ser

Leu

655

Asn

Glu

Lys

480

Lys

Asp

Ser

560

Lys

Val

Ser

Pro

Arg
640

Phe

Leu

Gly Glu Arg Leu Gly

700
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Trp Asp Pro Lys
705

Leu Val Leu Gly

Glu Ala Arg Arg

740
Ser Ala Asp Leu
755
Asp Gly Thr Thr
770
Met Gln Glu Glu
785

Leu Pro Asp Leu

Val Arg Pro Gln
820
Ser Lys His Gly
835
Glu Glu Leu Tyr
850

Ile Lys Leu Ser

865

Val Lys Ala Phe

Ile Gln GIn Cys
900
Arg Asp Ala Glu
915
Pro Pro Thr Val
930

<210> 15

Pro

Lys

725

Arg

Arg

Leu

Lys

805

Asp

Arg

Asn

Val

Phe
885

Cys

Ser

Gly Glu Gly His
710

Leu Gly Lys Ala

Phe Lys Asp His

745
Ser Pro Val Tyr
760
Asp Ile Met Leu
775
Asn Arg Ile Glu
790

Gln Lys Val Leu

Thr Val Ser Val
825

Lys Ala Ala Trp

Glu Gly Phe Ala

870

Glu Ser His Pro

Glu Asn Ile Leu
905
Ile His GIn Tyr

920

Leu Asp Ala Leu Leu
715

Gly His Lys Ala Thr

730

Val Glu Gly Lys Gln

750
Leu Thr Val Leu Lys
765
Lys Leu His Lys Gln
780
Arg Val Leu Gly Ala
795

Thr Phe Ala Leu Ser

810
Ile Gly Gly Val Ala
830
Lys Phe Ile Lys Asp
845
Gly Phe Leu Ile Ser
860

Val Asp Lys Met Ala

875
Ala Pro Ser Ala Glu
890
Leu Asn Ala Ala Trp
910
Leu Leu Gln Arg Lys

925
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Arg Gly

720
Leu Glu
735

Ile Leu

His Gly

Ala Asp

Thr Leu

800

Glu Glu

Asn Trp

Arg Leu

880
Arg Thr
895

Leu Lys

Ala Ser
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<211> 864

<212> PRT

<213> Artificial Sequence

<220><223> Synthetic

<400> 15

Met Ile Tyr Glu Phe Val Met Thr

1
Asp Tyr Lys Pro
20
Glu Leu Asp Glu
35

Ala Asn Arg Glu

50

Glu Leu Lys Leu

Ala Glu Phe Ala

Glu Lys Phe Val
100

Thr Ser Leu Glu

Cys Glu Ala Thr

Asp Val Met Ala
145

Tyr Pro Ile Ile

Ser Asp Asn Gln

180
Cys Tyr Leu Phe
195

Thr Tyr Ile Thr

5

Ser

Ser

Asn

Leu

Val

85

Leu

Leu

165

His

Ala

Lys

Asn Tyr Leu

Lys Thr Arg
40

Arg Glu Asn

55
Ser Ile Lys
70

Asn Glu Asn

GIn Thr Val

Leu Tyr Lys

120
Phe Arg Lys
135
Phe Thr Val
150

Ser Asn Gly

Phe Ala Val

Leu Val Ala
200

Ser GIn Arg

Asp Pro Lys

25

Val

Asn

Leu

Val
105

Ser

Lys

Asp

Trp

185

Gly

Lys

10

Asp

Thr

Thr

Asn

Leu

90

Thr

Lys
170

Lys

Asp

Val

Glu

Leu

Asn

75

Asp

Tyr

Asp

Leu

Ile

Thr

Asn

Val

60

Lys

Asn

Val

Tyr

140

Asp

Pro

Ala

Lys Tyr

His Leu

30

Leu Tyr

45

Leu Asp

His Leu

Asn Asn

Pro Ser

110

Phe Ser

125

Leu Asp

Asp Lys

Ser Gly

Phe Lys

190
Ser Ile

205

Ser Leu Glu Ile
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Leu

15

Ile

Ile

Gly

Ser

Val

95

Thr

Arg

Lys

Asp

175

Lys

Lys

Tyr

Lys

Phe

Val

Val

Pro
80

Pro

Asn

Pro

Lys

160

Pro

Asp

Ala
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Phe
225

Asp

Asp

Asn

305

Asp

Asp

Met

Tyr
385

His

Phe

Tyr

210

Lys

Ser

Thr

Asn

Lys

290

His

Trp

Val

Ser

370

Thr

Thr

Met

Ala

450

Gln Asp

Met Lys

Phe Met

260
Lys Gly
275

Thr Ala

Glu Tyr

Phe Gln

Phe Thr

340
Arg Ile
355

His Pro

Val Thr

Leu Leu

Arg His

420

Ala Asp

435

Gln Ser

215

Ile Asp Lys Cys His

Trp

245

Leu

Thr

Phe

Leu
325

Ser

Val

230

Asp Glu Asp

Val Ala Val

Asn Ile Phe

280

Asp Lys Asp
295

His Asn Trp

310

Ser Leu Lys

Asp Leu Asn

Arg Ser Ala
360

Arg Pro Glu

375
Tyr Asn Lys

390

Arg

Pro

265

Asn

Phe

Thr

Ser

345

Ser

Gly Glu Glu Gly Phe

405

Asp

Gly

Gly Gln Ala

Asn Asn Arg

440
Thr Pro Asn

455

Val
425

Asp

Ile

Tyr Ala

Phe Gly

250

Asp Phe

Thr Lys

Glu Leu

Gly Asp

Phe Ala

Tyr Ile

395
Gln Lys
410

Thr Cys

Phe Ser

Lys Val

220

Met Gln Ala

Leu Glu Tyr

Asn Ala Gly
270

Tyr Ile Met

Val Gln Ser
300

Arg Val Thr

Thr Val Phe

Val Lys Arg

350

Glu Asp Ala
365

Glu Met Asn

380

Ile Ile Arg

Gly Met Lys

Asp Asp Phe
430

Leu Phe Lys

445
Ser Glu Asn

460

- 104 -

Val

Asp

255

Val

Cys

Arg

335

Ser

Asn

Met

Leu

415

Val

Arg

Tyr

Lys
240

Leu

Met

Ser

Val

Arg

320

Asp

Asp

Pro

Phe

400

Tyr

Asn

Trp

Asp
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Ala Ser Ser
465

Thr Ala Asp

Gly Leu Ile

Leu Lys Glu

Pro Val Ala
530

His Lys Arg

545

Asn Ala Phe

Ile Leu Asn

Ser Ile Leu

595

Leu Leu Ile
610

Met Val Asp

625

Ala Asp Lys

Asp Asn Lys

Leu Lys Gly

675

Val Gly Thr

690

Asn

500

Ser

Ser

Asn

Asn

580

His

Pro

Asp

Leu

Pro

660

Val

Asp

Thr

Lys

485

Pro

Lys

Leu

Arg

565

Asp

Lys

645

Tyr

Cys

Leu

Thr Asp Gln Gln Thr

Tyr Ser
470

Glu Lys

Glu Gly

Gln Thr

Phe Arg

535

Lys Asp

550

Trp Asp

Asp Leu

Lys Asp

Glu Ser

615

Val Leu

630

Asp Asp

Ser Leu

Leu Ser

Ala Gln

695

Ala Phe

Leu

Lys

Tyr

520

Asp

Leu

Ser

Asn

Leu

600

Thr

Ser

Trp

Ser

Tyr

680

Gln

Thr

Thr Leu Glu Gln

Ala Leu
490

Asn Ile

505

Thr Phe

Phe Ser

Leu His

Leu Gln

Asp Glu
585

Asp Lys

Arg Lys

Leu Ala

665

Leu Met

Leu Phe

475

His

Phe

Asn

635

Val

Asn

Asp

Asn

Pro
540

Val

Leu

Leu

620

Val

Tyr

Asn

700

Thr Thr

Pro Val

510

525

Val Lys

Lys Tyr

Ala Thr

Asn Ala

590
Ile Ser
605

Met Arg

Val Asn

Ala Lys

670
Ser Asp
685

Ala Asp

Glu Leu Leu Lys Ser Asn
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Leu Pro
480
Lys Met

495

Ala Lys

Val Glu

Asp Asn

560

Asn Ile

575

Phe Lys

Asn Ala

Val Ile

Gln Leu

640

Cys Asn

655

Arg Lys

Gln Lys

Asn Met

Asp Lys
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705 710
GIn Val Arg Asp Asn Ala Ile Asn Glu Phe
725 730
Glu Asp Leu Val Val Asn Lys Trp Leu Leu
740 745

His Glu Ser Ala Leu Asp Ile Val Lys Gly

755 760
Tyr Asn Pro Lys Asn Pro Asn Lys Val Tyr
770 775
Gly Ala Asn Phe Leu Gln Tyr His Cys Lys
785 790
Phe Met Ala Asp Thr Val Leu Ala Leu Asp
805 810

Ala Ala Arg Met Ala Arg Asn Leu Met Ser

820 825
Asp Arg Gln Ala Met Met Lys Asn Ala Leu
835 840
Asn Pro Ser Lys Asn Val Phe Glu Ile Val
850 855
<210> 16
<211> 366
<212> PRT
<213> Artificial Sequence
<220><223> Synthetic
<400> 16
Met Gly Ser Ser His His His His His His

1 5 10

Arg Asn Met Val Asp Tyr Glu Leu Leu Lys
20 25
Gly Val Ser Gly Tyr Glu Phe Leu Gly Ile
35 40

Glu Ile Lys Asp Tyr Val Asp Glu Val Lys

715 720
Tyr Asn Arg Trp Arg His
735
Ser Gln Ala Gln Ile Ser
750

Leu Val Asn His Pro Ala

765
Ser Leu Ile Gly Gly Phe
780
Asp Gly Leu Gly Tyr Ala
795 800
Lys Phe Asn His GIn Val
815

Trp Lys Arg Tyr Asp Ser

830
Glu Lys Ile Lys Ala Ser
845
Ser Lys Ser Leu Glu Ser

860

Ser Ser Gly Met Glu Val

15

Lys Val Val Glu Ala Pro
30
Arg Asp Val Val Ile Glu
45

Val Asp Lys Leu Gly Asn
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50 55

Val Ile Ala His Lys Lys Gly Glu Gly Pro Lys

65 70

His Met Asp Gln Ile Gly Leu Met
85
Phe Leu Arg Val Ala Pro Ile Gly
100
Ala Gln Arg Phe Lys Val Trp Ile
115 120
Val Gly Ala Ser Val Pro Pro His

130 135

Lys Ala Pro Asp Trp Asp Gln Ile
145 150
Lys Glu Glu Ala Glu Asp Met Gly
165
Trp Asp Gly Arg Leu Glu Arg Leu
180
Ala Phe Asp Asp Arg Ile Ala Val

195 200

Gln Leu Lys Asp Ala Lys Ala Asp
210 215
Glu Glu Val Gly Leu Arg Gly Ala
225 230
Pro Asp Tyr Gly Phe Ala Ile Asp
245
Gly Thr Pro Glu His Lys Gln Val

260

Ile Lys Ile Met Asp Arg Ser Val
275 280
Trp Leu Glu Glu Leu Ala Lys Lys

290 295

Val

Gly

105

Asp

Ile

Phe

Val

Gly

185

Tyr

Val

Arg

Val

Thr

265

His

Thr
90

Val

Lys

Lys
170

Lys

Thr

Tyr

Thr

Thr

250

His

Cys

Glu

75

His

Asp

Lys

Asp

155

His

Phe

Ser

235

Leu

His

Ile

60

Val Met

Pro Lys

Lys Phe
125
Pro Glu

140

Gly Thr

Arg Phe

Leu Glu

Val Ala
220

Ala Phe

Gly Lys

Pro Thr
285
Pro Tyr

300

Ile Ala Ala

Lys

Thr

110

Asp

Val

Val
190

Val

Thr

Asp

Gln
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Asn

95

Leu

Tyr

Arg

175

Ser

Val

255

Thr

Val

Leu

80

Lys

Ser
160

Thr

Lys

240

Pro

Arg

Glu
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Ile Leu Leu Gly Gly Gly Thr Asp Ala Gly Ala Ile His Leu Thr Lys
305 310 315 320
Ala Gly Val Pro Thr Gly Ala Leu Ser Val Pro Ala Arg Tyr Ile His

325 330 335

Ser Asn Thr Glu Val Val Asp Glu Arg Asp Val Asp Ala Thr Val Glu
340 345 350
Leu Met Thr Lys Ala Leu Glu Asn Ile His Glu Leu Lys Ile
355 360 365
<210> 17
<211> 408
<212> PRT
<213> Artificial Sequence
<220><223> Synthetic
<400> 17
Met Asp Ala Phe Thr Glu Asn Leu Asn Lys Leu Ala Glu Leu Ala Ile
1 5 10 15

Arg Val Gly Leu Asn Leu Glu Glu Gly Gln Glu Ile Val Ala Thr Ala

20 25 30
Pro Ile Glu Ala Val Asp Phe Val Arg Leu Leu Ala Glu Lys Ala Tyr
35 40 45
Glu Asn Gly Ala Ser Leu Phe Thr Val Leu Tyr Gly Asp Asn Leu Ile
50 55 60
Ala Arg Lys Arg Leu Ala Leu Val Pro Glu Ala His Leu Asp Arg Ala
65 70 75 80

Pro Ala Trp Leu Tyr Glu Gly Met Ala Lys Ala Phe His Glu Gly Ala

85 90 95
Ala Arg Leu Ala Val Ser Gly Asn Asp Pro Lys Ala Leu Glu Gly Leu
100 105 110
Pro Pro Glu Arg Val Gly Arg Ala Gln GIn Ala Gln Ser Arg Ala Tyr
115 120 125
Arg Pro Thr Leu Ser Ala Ile Thr Glu Phe Val Thr Asn Trp Thr Ile

130 135 140
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Val Pro Phe

145

Pro Glu Glu

Thr Arg Val

Arg Val Leu
195

Ala Leu His

210
Glu Gly His
225

Leu Cys Asn

Arg Glu Arg

Ser Gly Gln

275
Ala Val Glu
290
Leu Asp Thr
305

Pro Ala Asp

Leu Phe Asp

Ala Glu Asn

355

Gly Gly Asn
370

Glu Val Asp

Ala His Pro Gly Trp Ala Lys Ala Val

Glu Ala Val Gln Arg Leu

Asp
180

His

Phe

Leu

Pro

Val

260

Leu

Val

Asp

Asn

340

Leu

Glu

GIn Glu Asp Pro Val

185

Ala Lys Val Ala Phe

200

Gln Gly Pro Gly Thr

215

Trp Gln Gly Gly Ala

Asn Leu Pro Thr Glu

Glu Gly Val Val Arg

265

Val Glu Gly Leu Trp

280

Gly Ala Glu Lys Gly

295

Glu Gly Ala Arg Arg

Pro Ile Ala Lys Thr

Asn Ala Ala Ser His

345

Glu Gly Arg Pro Ser

360

Ser Met Val His Val

375

155
Trp Gln Ala
170

Ala Ala Trp

Leu Asn Glu

Asp Leu Thr

220
Thr Pro Thr
235

Glu Val Phe

Ala Ser Arg

Ala Arg Phe

Glu Glu Val
300
Leu Gly Glu
315
Gly Leu Val
330

Ile Ala Phe

Gly Glu Glu

Asp Trp Met

380

Phe

Ile

Glu

Lys

205

Val

Lys

Thr

Pro

285

Leu

Val

Phe

Gly

Phe
365

Ile

Pro Gly Leu

160
Phe Gln Ala
175
Ala His Asn
190

Arg Phe His

Gly Leu Ala

Lys Gly Arg
240
Ala Pro His
255
Leu Ala Leu
270

Gly Gly Val

Lys Lys Leu

Ala Leu Val

320

Phe Asp Thr
335

Gln Ala Tyr

350

Arg Arg Arg

Gly Ser Glu

Val Asp Gly Leu Leu Glu Asp Gly Thr Arg Val Pro Leu
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385

Met Arg

<210>
<211>
<212>
<213>
<220><2
<400>
Met Ala
1

Ala Lys

Thr Tyr

Ser Leu

Asp Lys

Val Met

Thr Gly

Arg Lys

130
Thr Ser
145

Ile Val

390 395 400
Arg Gly Arg Trp Val Ile

405

18
362
PRT
Artificial Sequence
23> Synthetic

18

Lys Leu Asp Glu Thr Leu Thr Met Leu Lys Ala Leu Thr Asp

5 10 15
Gly Val Pro Gly Asn Glu Arg Glu Ala Arg Asp Val Met Lys
20 25 30

Ile Ala Pro Tyr Ala Asp Glu Val Thr Thr Asp Gly Leu Gly
35 40 45

Ile Ala Lys Lys Glu Gly Lys Ser Gly Gly Pro Lys Val Met

95 60
Gly His Leu Asp Glu Val Gly Phe Met Val Thr Gln Ile Asp
70 75 80
Gly Phe Ile Arg Phe Gln Thr Leu Gly Gly Trp Trp Ser Gln
85 90 95
Leu Ala Gln Arg Val Thr Ile Val Thr Lys Lys Gly Asp Ile
100 105 110

Val Ile Gly Ser Lys Pro Pro His Ile Leu Pro Ser Glu Ala

115 120 125
Lys Pro Val Glu Ile Lys Asp Met Phe Ile Asp Ile Gly Ala
135 140
Arg Glu Glu Ala Met Glu Trp Gly Val Arg Pro Gly Asp Met
150 155 160
Pro Tyr Phe Glu Phe Thr Val Leu Asn Asn Glu Lys Met Leu

165 170 175
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Leu Ala Lys

Val Leu Lys
195
Val Gly Thr
210
Ala Gln Phe
225

Ala Gly Asp

Gly Ala Gly

Arg Gly Leu

275

Pro His His
290

Ile His Leu

305
Thr Arg Tyr
Glu Asn Thr
Asp Lys Val
355
<210> 19
<211> 490
<212> PRT

<213> Artificial Sequence

<220><223> Synthetic

<400>

19

Val

Thr

Pro

260

Arg Glu Phe Val

Phe

Thr

Val
340

Pro Gly Val

His Ile Val

Asp Ala Met

His Ser His

185

Leu Lys Gly Val Asp His

200

GIn Glu Glu Val Gly Leu

Gln Pro Asp Ile Ala Phe

Ser Glu Lys

250
Leu Tyr Asp
265
[le Glu Val
280

Pro Gly Val

Gly Ile Gly Val Pro Ser

330

Lys Leu Leu Val Glu Val

345

Lys Gln Leu Thr Phe Asp Glu

360

Trp Asp Asn Arg Ile Gly Cys Ala Val Ala Ile Asp

190
Pro Asn Thr Val Tyr Gly
205
Arg Gly Ala Arg Thr Ala
220
Ala Val Asp Val Gly Ile
235 240

Glu Ala Met Gly Lys Leu

255
Ala Thr Met Val Ser His
270
Ala Glu Glu Leu Asn Ile
285
Gly Thr Asp Ala Gly Ala
300

Leu Thr Ile Ala Ile Pro

315 320

Leu His Arg Asp Asp Tyr
335

Ile Lys Arg Leu Asp Ala

350

Met Glu Asp Lys Val Trp Ile Ser Met Gly Ala Asp Ala Val Gly Ser
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1
Leu Asn Pro Ala
20
Gly Ser Gln Val
35
Leu Ser His Thr

50

Val His Thr Ser
65

Ser Ile Ala Asn

Asn Ala Trp Leu
100
Arg Ala Leu Ser

115

Ala Gln Ala Ser
130

Ser Leu Pro Gly

145

Gln Lys Ser Val

Trp Val Ile Val
180

Asn Glu Gln Ser
195
Ala Ser Leu Ser
210
Pro Lys Arg Ser
225

Leu Arg Gly Ser

5

Leu

Trp

Met

Phe
85

Pro

Ser

Asp

Ser

Val

165

Val

Gln

245

Ser

His

Phe

Trp

Arg
150

Leu

230

Asp

Glu Ser Leu

25

Gly Glu Val
40

Glu Gln His

55

Gly Ala Met

Ile Pro Ala

Val Ser Ala
105
Asn Asn Arg

120

Leu Ala Asn

135

Thr Ile Gln

His Leu Asp

185

Pro Gly Ala
200

Ile Arg Val

215

Leu Met Ala

Leu Ala Asn

10

Leu

Asn

Pro
90

Asp

Phe

170

Ser

Asp

Leu

Tyr

Gln

250

Pro

Ile

Arg

Tyr

Trp

Lys

155

Ser

Thr

Asp

Arg

235

Tyr

His Ser

Asp Glu
45
Cys Gly

60

Leu Met

Gln Gln

Ile Thr

Thr Thr

125

Arg Ser
140

His Ser

Glu Lys

Leu Gly

Asp Ala

205
Asp Asn
220

Ala Glu

Lys Ala

15
Phe Ala
30

Leu Ala

Gly Tyr

Met Pro

Asp Leu

95

Asn Thr

110

Thr Ser

Leu Ile

Gly Tyr

Pro Asp

175

Ser His

190

Ser Gly

Asn Phe

Glu Val

Gln Gly

255
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Ser

Met

Ser

Asn

160

Thr

Arg

240

Lys
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Lys

305

Lys

Tyr

Pro

Val

Val
385

Thr

His
465

Ala

Val

Phe
290

Tyr

Asn

Thr

370

Leu

Ser

Asn
450

Val

Ser

Val

Asp

275

Leu

Asp

Pro

Lys

Thr

435

Arg

Met

Thr

<210> 20

<211> 494

Ser

260

Thr

Arg

Phe

Lys

340

Asn

Met

Asp

Arg

Tyr

420

Pro

Glu

Leu

Gln

Val

Val

Thr

Cys

Ser

325

His

Phe

405

Ser

Thr

Asp

His

485

Leu Gln Leu Asp Met

Phe Ile

Leu Ile
295
Gly Tyr

310

His Thr

Ala Val

Asn Ala

375

Thr Ala
390

Thr Phe

Gly Ser

Lys Ser

Cys Ser

455
Gly Tyr
470

His His

Thr
280

Asp

Met

Ser

Lys

360

Lys

Asn

440

Phe

Thr

His

265

Asp

Cys

Pro

345

Phe

Ser

Leu

Asp

425

Trp

Asn

Asn

His

Tyr

Tyr

Ser

Phe

330

Asp

Thr

Ser

Asn

Ser

410

Val

Asp

Asn

Tyr

His

490

Thr

Thr

Leu

Asp

315

Thr

Lys

Leu

395

Asp

Cys

Asn

475

Asn Tyr

Asp Ser

285
Pro Glu
300

His Ala

Ser Lys

Leu Ala

Leu Gly

365

Val Pro

380

Ser Gly

Ser Lys

Leu Tyr

Arg Pro

445

Gln Pro
460

Asp Val

Arg Gly Ser
270

Asn Leu Thr

Leu Thr Tyr

Ser Trp His

320

Phe Lys Asp
335

Asn Ser Asp

350

Leu Ala Tyr

Asp Asp Ser

Ala Arg Gly
400
Pro Leu Thr
415
Val Lys Tyr
430

Tyr Gln Asn

Gly Ile Tyr

Ala Leu Lys

480
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<212> PRT

<213> Artificial Sequence
<220><223> Synthetic
<400> 20

Met Glu Asp Lys Val Trp Ile Ser Ile Gly Ser Asp Ala Ser Gln Thr

1 5 10 15
Val Lys Ser Val Met Gln Ser Asn Ala Arg Ser Leu Leu Pro Glu Ser
20 25 30
Leu Ala Ser Asn Gly Pro Val Trp Val Gly Gln Val Asp Tyr Ser Gln
35 40 45
Leu Ala Glu Leu Ser His His Met His Glu Asp His Gln Arg Cys Gly
50 55 60

Gly Tyr Met Val His Ser Ser Pro Glu Ser Ala Ile Ala Ala Ser Asn

65 70 75 80
Met Pro Gln Ser Leu Val Ala Phe Ser Ile Pro Glu Ile Ser Gln Gln
85 90 95
Asp Thr Val Asn Ala Trp Leu Pro GIn Val Asn Ser Gln Ala Ile Thr
100 105 110
Gly Thr Ile Thr Ser Leu Thr Ser Phe Ile Asn Arg Phe Tyr Thr Thr
115 120 125

Thr Ser Gly Ala GIn Ala Ser Asp Trp Leu Ala Asn Glu Trp Arg Ser

130 135 140
Leu Ser Ala Ser Leu Pro Asn Ala Ser Val Arg Gln Val Ser His Phe
145 150 155 160
Gly Tyr Asn GIn Lys Ser Val Val Leu Thr Ile Thr Gly Ser Glu Lys
165 170 175
Pro Asp Glu Trp Ile Val Leu Gly Gly His Leu Asp Ser Thr Ile Gly
180 185 190

Ser His Thr Asn Glu Gln Ser Val Ala Pro Gly Ala Asp Asp Asp Ala

195 200 205

Ser Gly Ile Ala Ser Val Thr Glu Ile Ile Arg Val Leu Ser Glu Asn
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210
Asn Phe

225

Glu Gly

Lys Gly

Asn Leu

290

Leu Thr

305

Ser Trp

Phe Asn

Asn Ser

Leu Ala

370

Pro Thr

Lys Asn

Tyr Val

Pro Tyr

450

Gln Pro

Gly Leu

Lys Gln

260
Ser Val
275

Thr Thr

Tyr Gly

His Lys

Asp Tyr

340
Asp Pro
355

Tyr Ala

Gly Asn

Thr Gly

Leu Gln

420
Ser Phe
435

Arg Asn

Lys

Arg

245

Val

Phe

Phe

325

Asn

Thr

Val

Ser

405

Gly

215
Arg Ser
230

Gly Ser

Ile Ser

Asp Ile

Leu Ser

295

Asp Thr

310

Gly Phe

Pro Met

Ala Ser

Glu Met

375

Leu Lys

390

Gln Val

Ser Thr

Ser Glu

Ile Ala Phe Met

Gln

Ala

Val

280

Cys

Ser

His

360

Asp

His

440

Asp Leu
250

Leu Gln

265

Phe Ile

Leu Val

Gly Tyr

330
His Thr

345

Ser Thr

Gly Val

Tyr Ser

410

Thr Lys

Gly Asn Asn Glu Val Cys

455

235

Leu

Thr

Asp

315

Met

Pro

Lys

Thr

Pro

395

Phe

Ser

Thr

220

Ala Tyr

Asn Gln

Asp Met

Asp Tyr

285
Glu Tyr
300

Cys Ser

Pro Phe

Asn Asp

Phe Thr

365
Gly Gly
380

Val Asn

Glu Leu

Gly Asp

Asn Trp

445

Phe Ala

460

Ala Ala Glu

240

Tyr Lys Ala
255

Thr Asn Tyr

270

Thr Asp Ser

Leu Pro Ser

Asp His Ala
320

Glu Ala Lys

335
Thr Leu Gln
350

Lys Leu Gly

Thr Pro Pro

Gly Leu Ser

400
Pro Ala Gln
415
Val Asp Leu
430

Asp Cys Arg

Gly Ala Thr
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ZIHSdl 10-2022-0108053

Pro Gly Thr Tyr Ser Ile Met Leu Asp Gly Tyr Arg Gln Phe Ser Gly

465 470

480

Val Thr Leu Lys Ala Ser Thr Gln His His His His His His

485 490
<210> 21
<211> 877
<212> PRT
<213> Artificial Sequence
<220><223> Synthetic
<400> 21
Met Thr Gln Gln Pro Gln Ala Lys Tyr Arg

1 5 10

Asp Tyr Thr Ile Thr Asp Ile Asp Leu Asp
20 25
Lys Thr Thr Val Thr Ala Val Ser Lys Val
35 40
Val Thr Pro Leu Ile Leu Asn Gly Glu Asp
50 95
Ser Val Asp Gly Gln Ala Trp Pro His Tyr

65 70

Leu Val Ile Glu Gln Leu Pro Ala Asp Phe
85 90
Asp Ile His Pro Ala Thr Asn Ser Ala Leu

100 105

His Asp Tyr Arg Ala Pro

15

Phe Ala Leu Asp Ala Gln

30

Lys Arg Gln Gly Thr Asp

45

Leu Thr Leu Ile Ser Val

60

Arg Gln Gln Asp Asn Thr

80

Thr Leu Thr Ile Val Asn

95

Glu Gly Leu Tyr Leu Ser

110

Gly Glu Ala Leu Cys Thr Gln Cys Glu Ala Glu Gly Phe Arg His Ile

115 120

125

Thr Tyr Tyr Leu Asp Arg Pro Asp Val Leu Ala Arg Phe Thr Thr Arg

130 135

140

Ile Val Ala Asp Lys Ser Arg Tyr Pro Tyr Leu Leu Ser Asn Gly Asn

145 150

160

Arg Val Gly Gln Gly Glu Leu Asp Asp Gly Arg His Trp Val Lys Trp

165 170

175

- 116 -



Glu Asp Pro Phe Pro Lys Pro Ser Tyr Leu Phe Ala Leu Val Ala Gly

180

Asp Phe Asp Val

Val Ala

210
Trp Ala
225

Phe Gly

Phe Phe

Ser Lys

Leu Asn

Arg Ser

Phe Ala

Val Ile

370

Ser Glu

385

Gln Ala

Thr Cys

195

Leu

Met

Asn

Tyr

275

Arg

Thr

Val

Glu

355

Glu

Val

Gly

Asp

Thr

Met

260

Val

Val

Val

Asn
340

Asp

Met

Met

Asp

185
Leu Gln Asp Lys Phe

200

Ile Phe Val Asp Arg
215
Ser Leu Lys Asn Ser
230
Tyr Asp Leu Asp Ile
245
Gly Ala Met Glu Asn

265

Leu Ala Lys Ala Glu

Ala Val Ile Gly His
295
Thr Cys Arg Asp Trp
310
Phe Arg Asp Gln Glu

325

Arg Ile Glu Asn Val
345
Ala Ser Pro Met Ala
360
Asn Asn Phe Tyr Thr
375
Arg Met Met His Thr

390

Arg Leu Tyr Phe Glu
405

Phe Val Gln Ala Met

190

[le Thr Arg Ser Gly Arg Glu

205

Gly Asn Leu Asp Arg Ala Asp

220
Met Lys Trp Asp Glu
235
Tyr Met Ile Val Ala
250
Lys Gly Leu Asn Val

270

Thr Ala Thr Asp Lys
285
Glu Tyr Phe His Asn
300
Phe Gln Leu Ser Leu
315

Phe Ser Ser Asp Leu
330

Arg Val Met Arg Ala
350
His Ala Ile Arg Pro
365
Leu Thr Val Tyr Glu
380
Leu Leu Gly Glu Gln

395

Arg His Asp Gly Ser
410

Glu Asp Val Ser Asn
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Thr

Val

255

Phe

Asp

Trp

Lys

Gly

335

Asp

Lys

Gln

Ala
415

Val

Arg
240

Asp

Asn

Tyr

Thr

320

Ser

Lys

Phe

400

Ala

Asp
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Leu

Thr

Val
465

Leu

Thr

Pro

545

Lys

Asp

Met

625

Ser

Val

450

Ser

His

Pro

Pro

530

Tyr

Phe

Leu

His

Pro
610

Ala

420
Leu Phe
435

His Asp

Gln Lys

Ile Pro

Leu Gln

515

Ser Leu

Ser Asp

Ser Arg

Asn Val

580

Val Ala
595

Ala Leu

Glu Leu

His Glu Ala Ile

Leu Ala Val Tyr

660

Arg Arg Trp Tyr

Asp

Thr

Leu
485

His

Leu

Trp

565

Asp

Phe

Thr

645

Val

Tyr

Leu

470

Asp

Asn

Thr

Arg

550

Asp

Lys

Thr
630

Arg

Ala

440
Asp Val

455

Pro Thr

Gly Leu

Phe Thr

520

Glu Phe
535

Leu Thr

Tyr Gln

Phe Arg
600

615

Thr Ile

Cys Leu

Asn Met

425

Ser Gln

Glu Lys

Ala Asp

Leu Tyr

490

Pro Val

505

Phe Asp

Ser Ala

Phe Leu

Gln Ser

570

Leu Thr

Asp Pro

Ser Gly

Gln Gln

460

Gln Pro
475

Asp Ser

His His

Asn Val

Pro Val

540
Met Gln
955

Leu Leu

Gln Pro

Leu Leu

Leu Pro
620
Gln Ala

635

430
Thr Pro
445

Tyr His

Glu Lys

Lys Gly

Val Leu

510

525

Lys Leu

His Ala

Ala Thr

Leu Ser

590

Asp Glu
605

Ser Glu

Ile Ser

Ala Gln Glu Leu Ser Asp

650

Thr Pro

665

Val Tyr

Arg Ile

670
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Leu Leu

Leu Phe

Leu Pro

480
Asn Val
495

Asn Val

Lys Pro

Asp Tyr

Arg Asn

560
Tyr Ile
975

Leu Pro

His Leu

Asn Glu

Thr Val

640

Glu Leu

655

Glu His
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ZIHSdl 10-2022-0108053

Gly Asp Ile Ala Lys Arg Ala Leu Arg Asn Thr Cys Leu Asn Tyr Leu
675 680 685
Ala Phe Gly Asp Glu Glu Phe Ala Asn Lys Leu Val Ser Leu Gln Tyr
690 695 700

His G

n Ala Asp Asn Met Thr Asp Ser Leu Ala Ala Leu Ala Ala Ala

705 710 715 720

Val Ala Ala Gln Leu Pro Cys Arg Asp Glu Leu Leu Ala Ala Phe Asp
725 730 735
Val Arg Trp Asn His Asp Gly Leu Val Met Asp Lys Trp Phe Ala Leu
740 745 750
GIn Ala Thr Ser Pro Ala Ala Asn Val Leu Val Gln Val Arg Thr Leu
755 760 765
Leu Lys His Pro Ala Phe Ser Leu Ser Asn Pro Asn Arg Thr Arg Ser

770 775 780

Leu Ile Gly Ser Phe Ala Ser Gly Asn Pro Ala Ala Phe His Ala Ala
785 790 795 800
Asp Gly Ser Gly Tyr Gln Phe Leu Val Glu Ile Leu Ser Asp Leu Asn
805 810 815
Thr Arg Asn Pro Gln Val Ala Ala Arg Leu Ile Glu Pro Leu Ile Arg
820 825 830
Leu Lys Arg Tyr Asp Ala Gly Arg Gln Ala Leu Met Arg Lys Ala Leu

835 840 845

Glu Gln Leu Lys Thr Leu Asp Asn Leu Ser Gly Asp Leu Tyr Glu Lys
850 855 860

Ile Thr Lys Ala Leu Ala Ala His His His His His His

865 870 875

<210> 22

<211> 489

<212> PRT

<213> Artificial Sequence

<220><223> Synthetic

<400> 22
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Leu

Val
65

Asn

Asn

Thr

Ser

145

Trp

Asn

Pro

225

Glu

Leu

Thr

Ser

50

His

Leu

Thr

130

Leu

Lys

Val

210

Lys

Glu Lys

Arg Ser

20
Ser Val
35

His Glu

Pro Ser

Asn Ala

Trp Leu

100
Leu Thr
115

Ala Ser

Pro Ala

Ser Val

Val Ile

180
Ser Ser
195

Val Thr

Arg Ser

Leu Arg Gly Ser

Trp

Met

Phe

85

Pro

Asn

Ser

Met

165

Ile

Gln

Trp

Val

His

70

Ser

Ser

Phe

Trp

Lys

150

Leu

Ala
230

Asp

Val

Lys

135

Val

Thr

His

Pro

215

Ser Ile Gly Gly Asp Ala Thr Gln

Ser Leu

25
Gln Val
40

Asn His

Ala Met

Pro Glu

Ser Ala

105
Asn Arg
120

Ala Asp

Glu Gln

Ile Thr

Leu Asp

185
Gly Ala
200

Arg Leu

10

Leu

Pro

Ser

Phe

His

170

Ser

Asp

Leu

Pro Glu Asn Leu Ile

Val

Arg

Val

75

Thr

Tyr

Trp

Thr

155

Ser

Thr

Asp

Ser

Phe Met Ala Tyr Ala

235

Leu Ala Asn Arg Phe

Ser

Cys

60

Ser

Thr

Arg

140

His

Leu

Asp

Glu

220

Ala

30

Glu Leu Ala

Gly Gly Tyr

Ala Met Pro

GIn Thr Thr

95
Thr Ser Thr
110
Thr Ser Thr
125

Ser Leu Ser

Ser Gly Tyr

Lys Pro Asp
175
Gly Ser Arg
190
Ala Ser Gly
205

GIn Asn Phe

Glu Glu Val

Thr

Asn

Thr

Met

Leu
80

Val

Asn

160

Thr

Arg

Gly
240

Lys Ala Glu Gly Lys
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Lys

Arg

Tyr

Pro

Val

Leu

385

Lys

Val

Thr

Asn

465

Asn

Val Met Ser
260

Glu Asp Ile

275
Tyr Leu Thr
290

Phe Asp Thr

Val Gly Tyr

Asn Pro Asn

340
Thr Gly Phe
355
Val Glu Met
370

Lys Asn Gly

Thr Trp Tyr

Leu Ser Gly
420
Asp Ala Asp
435
Asn Glu Thr
450

Leu Leu His

Ala Gln His

245

Val

Val

Cys

Pro

325

His

Val

Leu

Cys

His

485

Met

Phe

Leu

Gly

310

His

Asn

Pro

390

Phe

Ser

Gln

Tyr

470

His

250

GIn Leu Asp Met

Leu
295

Tyr

Ser

Val

375

Val

Phe
455

Asn

His

265

Thr Asp

280

Asp Glu

Ala Cys

Met Pro

Pro Gln

345
Lys Phe
360

Ser Thr

Asn Gly

Leu Gln

Asp Ala

425
Tyr Asp
440

Ser Asn

Asn Tyr

His His

Tyr

Tyr

Ser

Phe

330

Asp

Thr

Pro

Leu

410

Asp

Cys

Ala

Ser

Thr

Thr

Leu

Asp

315

Thr

Lys

Pro

Ser

395

Leu

Arg

Asn

475

Asn

Asp

Pro

300

His

Ser

Leu

Leu

Thr

380

Tyr

Pro

Pro

460

Ala

Tyr

Ser

285

Ser

Lys

365

Pro

Ser

Asn

Val

Tyr

445

Ser

255
GIn Gly
270

Asn Phe

Leu Thr

Ser Trp

Phe Asn

335

Asn Ser

350

Leu Ala

Ser Asn

Arg Asn

Leu Ser

415
Lys Tyr
430

Arg Ser

Arg Tyr

Leu Val
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Ser

Thr

Tyr

His

320

Asp

Asp

Tyr

Ser

400

Ser

480
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<210> 23
<211> 488

<212> PRT

<213> Artificial Sequence

<220><223> Synthetic

<400> 23

Met Glu Asp Lys
1

Thr Ala Leu Ser

20

His Asn Gly Gln

35
Ala Leu Ser His
50
Ile Val His Ser
65
Leu Ser Arg Ala

Val Thr Pro Trp

100
Ile Asp Arg Leu
115
Gly Ala Gln Ala
130
Ala Gly Leu Ala
145

Asn Gln Ala Ser

Glu Trp Val Val
180
Thr Asn Glu Gln

195

Lys

Ser

Ser

Ser

85

Thr

Ser

Val

165

Val

Ser

Val Trp Ile Ser
Gln Pro
25

Trp Gly Glu

40

Met His Glu Asn
95

Ser
70
Phe Pro

Ser Asp

105

Asp Phe Pro Asn

120
Asp Trp Lys
135
Ser Val Thr
150

Met Leu Thr

Gly Gly His Leu
185
Ile Ala Pro Gly

200

Ile Gly Ala Asp Ala Gln Gln

10

Leu Leu Ala Gln

Val

His

Met

90

Ser

Arg

170

Asp

Ala

Ser

His

Phe

Arg

Ser

Asp

Arg

60

Ser

Leu

Tyr

Trp

140

Ser

Thr

Asp

Ser

45

Cys

Ser

Thr

125

Gln

His

Glu

Ile

Asp

205

Ser

30

Asn

Val

110

Thr

Ser

Ser

Ser

Gly
190

Ala
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15

Val

Leu

Gly

Met

95

Asn

Thr

Leu

Gly

Pro

175

Ser

Ser

Tyr

Pro

80

Leu

Thr

Ser

Ser

Tyr

160

Asp

Arg

Gly
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Ile Ala Ala Val Thr

Lys

Ser

Thr

Tyr

305

His

Asp

Asp

Tyr

385

Asn

Asn

210

Pro Lys

Leu Arg

Asp Val

Ala Glu

275

Gln Tyr

290

Gly Phe

Gln Val

Tyr Asn

Ser Glu

355
Thr Val
370

Leu Lys

Glu Lys

Arg Thr

Gly Asp

435

Arg Ser

260

Asp Ile

Leu Thr

Asp Thr

Gly Tyr

325
Pro Asn
340

Gly Ala

Glu Leu

Leu Gly

Tyr Phe

405

Tyr Gly

420

Val Ser

Gly Asn Asp Glu Val

Glu Val
215

Ile Ala

230

Gln Asp

Val Leu

Val Phe

Gln Leu

295
Cys Gly
310

Pro Ala

His Ala

Ala Asn

375

Ile Arg Val

Leu Ala Gln

Phe Val Ala Tyr Ala Ala

235

Val Ala Asn Gln Phe Lys

250

Gln Leu Asp Met Thr Asn

265

[le Thr Asp Tyr Thr Asp

280

285

Leu Asp Glu Tyr Leu Pro

Tyr Ala Cys

300
Ser Asp His

315

Ala Met Pro Phe Glu Ala

330

Thr Pro Gln Asp Thr Leu

345

Ala Lys Phe Thr Lys Leu

360

Ala Asp Ser

365
Ser Pro Asn

380

Glu Pro Ile Asn Gly Leu Ser Gly

390

Asn Tyr

Gly Ser

Thr Gly

Cys Arg

395

Arg Leu Asp Gln Ser Gly

410

Gly Asp Val

425

Asp Leu Tyr

Asn Trp Asp Cys Arg Pro

440

445

Phe Asp Asn Ala Thr Pro

Asn Asn Phe

Glu Glu Val

240
Gln Ala Gly
255
Tyr Gln Gly
270

Asn Gln Leu

Thr Leu Asn

Ala Ser Trp

320

Lys Phe Asn
335

Ala Asn Ser

Gly Leu Ala

Pro Gly Asn

Ala Arg Gly

400

Glu Leu Val
415

Val Lys Ala

430

Tyr Arg Ser

Gly Asn Tyr
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450

455 460

Ala Val Met Leu Arg Gly Tyr Arg Thr Tyr Asp Asn Val Ser Leu Ile

465

470

475

Val Glu His His His His His His

485

<210> 24

<211> 308

<212> PRT

<213> Artificial Sequence

<220><223> Synthetic

<400> 24

Gly
1

Gln

Phe

Trp

Ser
65

Met

Val

Ala
145

Asp

Met Pro Pro Ile Thr

Val Asp Ala Ser Gln
20

Thr Asn Arg Phe Tyr

35

Ile Ala Ser Glu Trp

50

Val Lys Gln Val Ser
70

Thr Ile Thr Gly Ser

85

His Leu Asp Ser Thr

100

Pro Asp Asp

115

Arg Val Leu Ser

130

Phe Met Ala Tyr Ala
150

Leu Ala Asn GIn Tyr

Gln Gln Ala Thr Val Thr Ala Trp Leu

10 15
[le Thr Gly Thr Ile Ser Ser Leu Glu

25 30

Thr Thr Thr Ser Gly Ala Gln Ala Ser

40 45

Gln Phe Leu Ser Ala Ser Leu Pro Asn

55 60

His Ser Gly Tyr Asn Gln Lys Ser Val
75
Glu Ala Pro

Asp Glu Trp Ile Val Ile

90 95

Ile Gly Ser His Thr Asn Glu Gln Ser

105 110

Asp Ala Ser Ile Ala Ala Val Thr

120 125

Glu Asn Asn Phe Gln Pro Lys Arg Ser

135 140

Ala Glu Glu Val Gly Leu Arg Gly Ser
155

Lys Ser Glu Gly Lys Asn Val Val Ser
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480

Pro

Ser

Asp

Val

80

Val

Gln
160

Ala
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165 170 175

Leu Gln Leu Asp Met Thr Asn Tyr Lys Gly Ser Ala Gln Asp Val Val

180 185 190

Phe Ile Thr Asp Tyr Thr Asp Ser Asn Phe Thr Gln Tyr Leu Thr Gln

@

195 200 205
Leu Met Asp Glu Tyr Leu Pro Ser Leu Thr Tyr Gly Phe Asp Thr Cys
210 215 220
Gly Tyr Ala Cys Ser Asp His Ala Ser Trp His Asn Ala Gly Tyr Pro
225 230 235 240

Ala Ala Met Pro Phe Glu Ser Lys Phe Asn Asp Tyr Asn Pro Arg Ile

245 250 255
His Thr Thr Gln Asp Thr Leu Ala Asn Ser Asp Pro Thr Gly Ser His
260 265 270
Ala Lys Lys Phe Thr Gln Leu Gly Leu Ala Tyr Ala Ile Glu Met Gly
275 280 285
Ser Ala Thr Gly Asp Thr Pro Thr Pro Gly Asn Gln Leu Glu His His
290 295 300

His His His His

305

<210> 25

<211> 354

<212> PRT

<213> Artificial Sequence

<220><223> Synthetic

<400> 25

Met Val Asp Trp Glu Leu Met Lys Lys Ile Ile Glu Ser Pro Gly Val

1 5 10 15

Ser Gly Tyr Glu His Leu Gly Ile Arg Asp Leu Val Val Asp Ile Leu
20 25 30

Lys Asp Val Ala Asp Glu Val Lys Ile Asp Lys Leu Gly Asn Val Ile

35 40 45
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Ala

Asp

65

Arg

Lys

Val

145

Pro

Asp

Val

225

Pro

Lys

Thr

His

50

Lys

Val

Leu

Asp

130

Asn

Asp

Lys

Asn

Tyr

Asp

Phe Lys

Ile Gly

Val Pro

Arg Phe
100

Pro Pro

115

Trp Asp

Phe Thr

Arg Ile

His Glu
195

Leu Arg

[le Asn

260
Glu Ile
275

Ala Asn

Gly

Leu

85

Phe

His

Ser

Met

Arg

165

Cys

Met

Pro

245

Pro

Pro

Val

Ser Ala Pro Lys Val

55
Met Val Asn His Ile
70

Gly Gly Val Leu Pro

Thr Glu Lys Gly Glu

Leu Arg Arg Glu Ala

120
Ile Ile Val Asp Val
135
Gly Phe Arg Ile Gly
150
Leu Ser Glu His Arg
170

Leu Tyr Ala Met Ile

185
Asp Ile Tyr Ile Val
200
Ala Arg Val Ala Ser
215
Asp Val Thr Phe Ala
230

Glu Leu Gly Lys Gly

250

Lys Leu Arg Gln Phe
265

Leu Gln Val Glu Pro

280

Met

Asp

75

Arg

Lys

Thr
155

Phe

Phe

Lys

235

Pro

Ser

Val

60

Lys

Thr

Tyr

Asp

Ser

Val

Asp

Pro

Ala Ala His

Asp Gly Tyr

Leu Ile Ala

125

Ser Ser Arg

Gly Glu Phe

Thr Pro Tyr
175

Ala Arg Gln

190
Val Gln Glu
205

Ile Asp Pro

Pro Asn Asp

Met Asp Val

255

Glu Val Ala
270

Arg Pro Thr

285

Met Gln Ile Asn Arg Glu Gly Val Ala Thr
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Met

Leu

80

Lys

160

Leu

Leu

Lys

240

Lys

Gly

Ala
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290 295 300

Val Leu Ser Ile Pro Ile Arg Tyr Met His Ser Gln Val Glu Leu Ala

305 310 315 320
Asp Ala Arg Asp Val Asp Asn Thr Ile Lys Leu Ala Lys Ala Leu Leu
325 330 335
Glu Glu Leu Lys Pro Met Asp Phe Thr Pro Leu Glu His His His His
340 345 350
His His
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