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FIGURE 1

SEQ ID NO:1 - sequence of toxin A

MSLISKEELIKLAYSIRPRENEYKTILTNLDEYNKLTTNNNENKYLQLKKLNESIDVEMN
KYKTSSRNRALSNLKKDILKEVILIKNSNTSPVEKNLHFVWIGGEVSDIALEYIKQWADT
NAEYNIKLWYDSEAFLVNTLKKAIVESSTTEALQLLEEEIQNPQFDNMKFYKKRMEFLYD
ROKRFINYYKSQINKPTVPTIDDIIKSHLVSEYNRDETVLESYRTNSLRKINSNHGIDIR
ANSLFTEQELLNIYSQELLNRGNLAAASDIVRLLALKNFGGVYLDVDMLPGIHSDLEFKTL
SRPSSIGLDRWEMIKLEAIMKYKKYINNYTSENFDKLDQQLKDNFKLIIESKSEKSEIES
KLENLNVSDLEIKIAFALGSVINQALISKQGSYLTNLVIEQVKNRYQFLNQHLNPAIESD
NNEFTDTTKIFHDSLENSATAENSMFLTKIAPYLQVGFMPEARSTISLSGPGAYASAYYDFE
INLQENTIEKTLKASDLIEFKFPENNLSQLTEQEINSLWSFDQASAKYQFEKYVRDYTGG
SLSEDNGVDENKNTALDKNYLLNNKIPSNNVEEAGSKNYVHYIIQLQGDDISYEATCNLE
SKNPKNSIITIQRNMNESAKSYFLSDDGESILELNKYRIPERLKNKEKVKVTE IGHGKDEF
NTSEFARLSVDSLSNEISSFLDTIKLDISPKNVEVNLLGCNMESYDFNVEETYPGKLLLS
IMDKITSTLPDVNKNSITIGANQYEVRINSEGRKELLAHSGKWINKEEAIMSDLSSKEYI
FFDSIDNKLKAKSKNIPGLASISEDIKTLLLDASVSPDTKFILNNLKLNIESSIGDYIYY
EKLEPVKNIIHNSIDDLIDEFNLLENVSDELYELKKLNNLDEKYLISFEDISKNNSTYSV
RFINKSNGESVYVETEKEIFSKYSEHITKEISTIKNSIITDVNGNLLDNIQLDHTSQVNT
LNAAFFIQSLIDYSSNKDVLNDLSTSVKVQLYAQLFSTGLNTIYDSIQLVNLISNAVNDT
INVLPTITEGIPIVSTILDGINLGAAIKELLDEHDPLLKKELEAKVGVLAINMSLSIAAT
VASIVGIGAEVTIFLLPIAGISAGIPSLVNNELILHDKATSVVNYENHLSESKKYGPLKT
EDDKILVPIDDLVISEIDFNNNSIKLGTCNILAMEGGSGHTVTGNIDHFEFSSPSISSHIP
SLSIYSAIGIETENLDFSKKIMMLPNAPSRVFWWETGAVPGLRSLENDGTRLLDSIRDLY
PGKFYWRFYAFFDYAITTLKPVYEDTNIKIKLDKDTRNEFIMPTITTNEIRNKLSYSEFDGA
GGTYSLLLSSYPISTNINLSKDDLWIEFNIDNEVREISIENGT IKKGKLIKDVLSKIDINK
NKLIIGNQTIDFSGDIDNKDRYIFLTCELDDKISLIIEINLVAKSYSLLLSGDKNYLISN
LSNTIEKINTLGLDSKNIAYNYTDESNNKYFGAISKTSQKSIITHYKKDSKNILEFYNDST
LEEFNSKDFIAEDINVFMKDDINTITGKYYVDNNTDKSIDESISLVSKNQVKVNGLYLNES
VYSSYLDFVKNSDGHHNTSNEFMNLEFLDNISFWKLFGFENINFVIDKYFTLVGKTNLGYVE
FICDNNKNIDIYFGEWKTSSSKSTIFSGNGRNVVVEPIYNPDTGEDISTSLDFSYEPLYG
IDRYINKVLIAPDLYTSLININTNYYSNEYYPEIIVLNPNTFHKKVNINLDSSSFEYKWS
TEGSDFILVRYLEESNKKILOKIRIKGILSNTQSEFNKMSIDFKDIKKLSLGYIMSNFKSFEF
NSENELDRDHLGFKIIDNKTYYYDEDSKLVKGLININNSLEYFDPIEFNLVTGWQT INGK
KYYFDINTGAALTSYKIINGKHFYFNNDGVMQLGVFKGPDGFEYFAPANTQNNNIEGQATL
VYQSKFLTLNGKKYYFDNNSKAVTGWRIINNEKYYEFNPNNATAAVGLOVIDNNKYYENPD
TAIISKGWQTVNGSRYYEFDTDTAIAFNGYKTIDGKHEYFDSDCVVKIGVESTSNGFEYFA
PANTYNNNIEGQAIVYQSKFLTLNGKKYYFDNNSKAVTGLQTIDSKKYYFNTNTAEAATG
WOTIDGKKYYFNTNTAEAATGWQTIDGKKYYFNTNTAIASTGYTIINGKHFYFNTDGIMQ
IGVFKGPNGFEYFAPANTDANNIEGQAILYQNEFLTLNGKKYYFGSDSKAVTGWRI INNK
KYYFNPNNATAATHLCTINNDKYYFSYDGILONGYITIERNNFYFDANNESKMVTGVEKG
PNGFEYFAPANTHNNNIEGQAIVYQNKFLTLNGKKYYFDNDSKAVTGWQTIDGKKYYEFNL
NTAEAATGWQTIDGKKYYFNLNTAEAATGWQTIDGKKYYFNTNTFIASTGYTSINGKHEY
FNTDGIMQIGVEFKGPNGFEYFAPANTDANNIEGQAILYQNKFLTLNGKKYYFGSDSKAVT
GLRTIDGKKYYEFNTNTAVAVTGWQTINGKKYYFNTNTSIASTGYTIISGKHEYFNTDGIM
QIGVFKGPDGFEYFAPANTDANNIEGQAIRYQNREFLYLHDNIYYEGNNSKAATGWVTIDG
NRYYFEPNTAMGANGYKTIDNKNFYFRNGLPQIGVFKGSNGFEYFAPANTDANNIEGQAT
RYONRFLHLLGKIYYFGNNSKAVTGWQTINGKVYYFMPDTAMAAAGGLFEIDGVIYFEGV
DGVKAPGIYG

SEQ ID NO:2 - sequence of toxin B

MSLVNRKQLEKMANVRFRTQEDEYVAILDALEEYHNMSENTVVEKYLKLKDINSLTDIYI
DTYKKSGRNKALKKFKEYLVTEVLELKNNNLTPVEKNLHEVWIGGQINDTAINYINQWKD
VNSDYNVNVFYDSNAFLINTLKKTVVESAINDTLESFRENLNDPREDYNKFFRKRMEITY
DKQKNFINYYKAQREENPELIIDDIVKTYLSNEYSKEIDELNTYIEESLNKITQNSGNDV
RNFEEFKNGESEFNLYEQELVERWNLAAASDILRISALKEIGGMYLDVDMLPGIQPDLEES
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IEKPSSVTVDFWEMTKLEAIMKYKEYIPEYTSEHFDMLDEEVQSSFESVLASKSDKSEIF
SSLGDMEASPLEVKIAFNSKGIINQGLISVKDSYCSNLIVKOQIENRYKILNNSLNPAISE
DNDENTTTNTFIDSIMAEANADNGRFMMELGKYLRVGFFPDVKTTINLSGPEAYAARAYQD
LLMFKEGSMNIHLIEADLRNFEISKTNISQSTEQEMASLWSFDDARAKAQFEEYKRNYFE
GSLGEDDNLDFSONIVVDKEYLLEKISSLARSSERGYTIHYIVQLOGDKISYEAACNLEFAK
TPYDSVLEQKNIEDSEIAYYYNPGDGEIQEIDKYKIPSIISDRPKIKLTFIGHGKDEEFNT
DIFAGFDVDSLSTEIEAAIDLAKEDISPKSIEINLLGCNMESYSINVEETYPGKLLLKVK
DKISELMPSISQDSIIVSANQYEVRINSEGRRELLDHSGEWINKEESIIKDISSKEYISE
NPKENKITVKSKNLPELSTLLOEIRNNSNSSDIELEEKVMLTECEINVISNIDTQIVEER
IEEAKNLTSDSINYIKDEFKLIESISDALCDLKQONELEDSHFISFEDISETDEGESIRE
INKETGESIFVETEKTIFSEYANHITEEISKIKGT IFDTVNGKLVKKVNLDTTHEVNTLN
AAFFIQSLIEYNSSKESLSNLSVAMKVQVYAQLESTGLNTITDAAKVVELVSTALDETID
LLPTLSEGLPITATIIDGVSLGAAIKELSETSDPLLRQETIEAKIGIMAVNLTTATTAIIT
SSLGIASGFSILLVPLAGISAGIPSLVNNELVLRDKATKVVDYFKHVSLVETEGVFTLLD
DKIMMPQDDLVISEIDEFNNNSIVLGKCEIWRMEGGSGHTVTDDIDHFFSAPSITYREPHL
SIYDVLEVQOKEELDLSKDLMVLPNAPNRVFAWETGWTPGLRSLENDGTKLLDRIRDNYEG
EFYWRYFAFIADALITTLKPRYEDTNIRINLDSNTRSFIVPIITTEYIREKLSYSFYGSG
GTYALSLSQYNMGINIELSESDVWIIDVDNVVRDVTIESDKIKKGDLIEGILSTLSIEEN
KITILNSHEINFSGEVNGSNGEVSLTFSILEGINAIIEVDLLSKSYKLLISGELKILMLNS
NHIQQOKIDYIGFNSELQKNIPYSFVDSEGKENGEFINGSTKEGLEFVSELPDVVLISKVYMD
DSKPSFGYYSNNLKDVKVITKDNVNILTGYYLKDDIKISLSLTLQDEKTIKLNSVHLDES
GVAEILKEFMNRKGNTNTSDSLMSFLESMNIKSIFVNFLQSNIKFILDANEITISGTTSIGQ
FEFICDENDNIQPYFIKFNTLETNYTLYVGNRQNMIVEPNYDLDDSGDISSTVINFSQKY
LYGIDSCVNKVVISPNIYTDEINITPVYETNNTYPEVIVLDANYINEKINVNINDLSIRY
VWSNDGNDFILMSTSEENKVSQVKIRFVNVEKDKTLANKLSENESDKQDVPVSEIILSET
PSYYEDGLIGYDLGLVSLYNEKFYINNFGMMVSGLIYINDSLYYFKPPVNNLITGEVTVG
DDKYYFNPINGGAASIGETIIDDKNYYFNQSGVLOTGVFSTEDGFKYFAPANTLDENLEG
EAIDFTGKLIIDENIYYFDDNYRGAVEWKELDGEMHYFSPETGKAFKGLNQIGDYKYYFEFN
SDGVMQKGEVSINDNKHYEDDSGVMKVGYTEIDGKHFYFAENGEMQIGVENTEDGEFKYEFA
HHNEDLGNEEGEEISYSGILNEFNNKIYYFDDSFTAVVGWKDLEDGSKYYFDEDTAEAYIG
LSLINDGQYYEFNDDGIMQVGFVTINDKVEFYFSDSGITIESGVONIDDNYFYIDDNGIVQIG
VEFDTSDGYKYFAPANTVNDNIYGQAVEYSGLVRVGEDVYYFGETYTIETGWIYDMENESD
KYYFNPETKKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYFNENGEMQFGYINIED
KMEFYFGEDGVMQIGVEFNTPDGFKYFAHONTLDENFEGESINYTGWLDLDEKRYYFTDEYT
AATGSVIIDGEEYYFDPDTAQLVISE

SEQ ID NO:3 - sequence of Fusion 1

MGWQTIDGKKYYFNTNTAIASTGYTIINGKHFYFNTDGIMQIGVFKGPNGFEYFAPANTDANNIEGQAILYONEF
LTLNGKKYYFGSDSKAVTGWRI INNKKYYENPNNAIAATHLCTINNDKYYFSYDGILONGYITIERNNFYFDANN
ESKMVTGVFKGPNGFEYFAPANTHNNNIEGOAIVYQNKFLTLNGKKYYFDNDSKAVTGWQT IDGKKYYFNLNTAE
AATGWQTIDGKKYYENLNTAEAATGWQTIDGKKYYFNTNTEIASTGYTSINGKHFYFNTDGIMQIGVEKGPNGFE
YFAPANTDANNIEGQAILYONKFLTLNGKKYYFGSDSKAVTGLRT IDGKKYYENTNTAVAVTGWQT INGKKYYEN
TNTSIASTGYTIISGKHEYENTDGIMQIGVEFKGPDGFEYFAPANTDANNIEGQAIRYQNRFLYLHDNIYYFGNNS
KAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNEFYFRNGLPQIGVFKGSNGFEYFAPANTDANNIEGQATIRYQON
RFLHLLGKIYYFGNNSKAVIGWQTINGKVYYFMPDTAMAAAGGLFEIDGVIYFFGVDGVKAPGFVSINDNKHYED
DSGVMKVGYTEIDGKHFYFAENGEMQIGVENTEDGFKYFAHHNEDLGNEEGEEI SYSGILNENNKIYYFDDSETA
VVGWKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYFNDDGIMQVGEVTINDKVEYFSDSGIIESGVONIDDNYEY
IDDNGIVQIGVFDTSDGYKYFAPANTVNDNIYGOAVEYSGLVRVGEDVYYFGETYTIETGWIYDMENESDKYYEN
PETKKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYFNENGEMQFGYINIEDKMFYFGEDGVMQIGVENTPD
GFKYFAHONTLDENFEGESINYTGWLDLDEKRYYFTDEYIAATGSVIIDGEEYYFDPDTAQLVISE

SEQ ID NO:4 — sequence of Fusion 2

MGWQTIDGKKYYFNTNTAIASTGYTI INGKHFYFNTDGIMQIGVEFKGPNGFEYFAPANTDANNIEGQAILYQNEE
LTLNGKKYYFGSDSKAVTGWRIINNKKYYFNPNNAIAATHLCTINNDKYYFSYDGILONGYITIERNNEYFDANN
ESKMVTGVFKGPNGFEYFAPANTHNNNIEGQAIVYQNKFLTLNGKKYYFDNDSKAVTGWQT IDGKKYYFNLNTAE
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AATGWQTIDGKKYYFNLNTAEAATGWQTIDGKKYYFNTNTFIASTGYTSINGKHFYEFNTDGIMQIGVFKGPNGEFE
YFAPANTDANNIEGQAILYQNKFLTLNGKKYYFGSDSKAVTGLRT IDGKKYYFNTNTAVAVTGWQT INGKKYYEN
TNTSIASTGYTIISGKHFYEFNTDGIMQIGVEFKGPDGFEYFAPANTDANNIEGQAIRYQNRFLYLHDNIYYFGNNS
KAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNFYFRNGLPQIGVFKGSNGFEYFAPANTDANNIEGQATIRYQN
RFLHLLGKIYYFGNNSKAVTGWQTINGKVYYFMPDTAMAAAGGLNQIGDYKYYFNSDGVMOKGFVSINDNKHYED
DSGVMKVGYTEIDGKHFYFAENGEMQIGVENTEDGFKYFAHHNEDLGNEEGEEISYSGILNFNNKIYYFDDSETA
VVGWKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYFNDDGIMQVGFVTINDKVEYFSDSGIIESGVQONIDDNYFY
IDDNGIVQIGVEDTSDGYKYFAPANTVNDNIYGQAVEYSGLVRVGEDVYYFGETYTIETGWIYDMENESDKYYFN
PETKKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYFNENGEMQFGYINIEDKMFYFGEDGVMQIGVENTPED
GFKYFAHONTLDENFEGESINYTGWLDLDEKRYYFTDEYIAATGSVIIDGEEYYFDPDTAQLVISE

SEQ ID NO:5 — sequence of Fusion 3

MGWQTIDGKKYYFNTNTAIASTGYTIINGKHFYFNTDGIMQIGVFKGPNGFEYFAPANTDANNIEGQATILYQNEF
LTLNGKKYYFGSDSKAVTGWRI INNKKYYFNPNNAIAAIHLCTINNDKYYFSYDGILONGYITIERNNFYFDANN
ESKMVTGVFKGPNGFEYFAPANTHNNNIEGQAIVYQNKFLT LNGKKYYFDNDSKAVTGWQTIDGKKYYEFNLNTAE
AATGWQTIDGKKYYFNLNTAEAATGWQTIDGKKYYFNTNTEFIASTGYTSINGKHFYENTDGIMQIGVFKGPNGEE
YFAPANTDANNIEGQAILYQNKFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYEFNTNTAVAVTGWQTINGKKYYFN
TNTSIASTGYTITISGKHFYFNTDGIMQIGVFKGPDGFEYFAPANTDANNIEGQAIRYQNRFLYLHDNIYYFGNNS
KAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNFYFRNGLPQIGVFKGSNGFEYFAHHNEDLGNEEGEEISYSG
ILNFNNKIYYFDDSFTAVVGWKDLEDGSKYYFDEDTAEAY IGLSLINDGQYYFNDDGIMQVGEVTINDKVEYFSD
SGIIESGVQNIDDNYFYIDDNGIVQIGVFDTSDGYKYFAPANTVNDNIYGQAVEYSGLVRVGEDVYYFGETYTIE
TGWIYDMENESDKYYFNPETKKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYFNENGEMQFGY INIEDKMF
YFGEDGVMQIGVFNTPDGFKYFAHQNTLDENFEGESINYTGWLDLDEKRYYFTDEYTIAATGSVIIDGEEYYFDPD
TAQLVISE

SEQ ID NO:6 — sequence of Fusion 4

MGWQTIDGKKYYFNTNTAIASTGYTIINGKHFYFNTDGIMQIGVEFKGPNGFEYFAPANTDANNIEGQAILYQNEF
LTLNGKKYYFGSDSKAVTGWRI INNKKYYEFNPNNATAATHLCTINNDKYYFSYDGILONGYITIERNNEYEFDANN
ESKMVTGVFKGPNGFEYFAPANTHNNNIEGQAIVYQONKFLTLNGKKYYFDNDSKAVTGWQT IDGKKYYFNLNTAE
AATGWQTIDGKKYYFNLNTAEAATGWQTIDGKKYYEFNTNTFIASTGYTS INGKHFYFNTDGIMQIGVEKGPNGEE
YFAPANTDANNIEGQAILYONKFLTLNGKKYYFGSDSKAVIGLRT IDGKKY YENTNTAVAVTGWQT INGKKYYEN
TNTSIASTGYTIISGKHEYENTDGIMQIGVFKGPDGFEYFAPANTDANNIEGQAIRYQONRFLY LHDNIYYFGNNS
KAATGWVTIDGNRYYFEPNTAMGANGYKT IDNKNFYFRNGLPQIGVFKGSNGFEYFAPANTDANNIEGQATIRYQN
RFLHLLGKIYYFGNNSKAVTGWQTINGKVYYFMPDTAMAAAGGETIIDDKNYYFNQSGVLOQTGVESTEDGFKYFA
PANTLDENLEGEAIDFTGKLIIDENIYYFDDNYRGAVEWKELDGEMHYFSPETGKAFKGLNQIGDYKYYEFNSDGV
MQKGFVSINDNKHYFDDSGVMKVGYTEIDGKHFYFAENGEMQIGVFNTEDGFKYFAHHNEDLGNEEGEEISYSGT
LNFNNKIYYFDDSFTAVVGWKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYENDDGIMQVGEVTINDKVEYFEFSDS
GIIESGVONIDDNYFYIDDNGIVQIGVEFDTSDGYKYFAPANTVNDNIYGQAVEYSGLVRVGEDVYYFGETYTIET
GWIYDMENESDKYYFNPETKKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYFNENGEMOFGYINIEDKMEY
FGEDGVMQIGVFNTPDGFKYFAHQNTLDENFEGESINYTGWLDLDEKRYYFTDEYIAATGSVIIDGEEYYFDPDT
AQLVISE

SEQ,ID NO:7 — sequence of Fusion 5

MGWQTIDGKKYYEFNTNTAIASTGYTIINGKHFYFNTDGIMQIGVFKGPNGFEYFAPANTDANNIEGOAILYQONEF
LTLNGKKYYFGSDSKAVTGWRIINNKKYYFNPNNAIAAIHLCTINNDKYYEFSYDGILONGYITIERNNEYEFDANN
ESKMVTGVFKGPNGFEYFAPANTHNNNIEGQAIVYQONKFLTLNGKKYYFDNDSKAVTGWQTIDGKKYYFNLNTAE
AATGWQTIDGKKYYFNLNTAEAATGWQTIDGKKYYFNTNTEFIASTGYTSINGKHFYFNTDGIMOQIGVFKGPNGFE
YFAPANTDANNIEGQATILYONKFLTLNGKKYYFGSDSKAVIGLRT IDGKKYYFNTNTAVAVTGWQTINGKKYYEN
TNTSIASTGYTIISGKHFYFNTDGIMQIGVEKGPDGFEYFAPANTDANNIEGQAIRYQNRELYLHDNIYYFGNNS
KAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNFYFRNGLPQIGVFKGSNGFEYFAPANTDANNIEGQATIRYQN
RFLHLLGKIYYFGNNSKAVTGWQTINGKVYYFMPDTAMAAAGGLFEIDGVIYFFGVDGVKAPGIYGGGEVSINDN
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KHYFDDSGVMKVGYTEIDGKHEFYFAENGEMQIGVENTEDGFKYFAHHNEDLGNEEGEEISYSGILNENNKIYYED
DSFTAVVGWKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYFNDDGIMQVGFVTINDKVEFYFSDSGITESGVQNID
DNYFYIDDNGIVQIGVFDTSDGYKYFAPANTVNDNIYGQAVEYSGLVRVGEDVYYFGETYTIETGWIYDMENESD
KYYEFNPETKKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYFNENGEMQFGY INIEDKMEYEFGEDGVMQIGV
FNTPDGFKYFAHONTLDENFEGESINYTGWLDLDEKRYYFTDEYIAATGSVIIDGEEYYFDPDTAQLVISE

SEQ ID NO:8 sequence of individual toxin A fragment

MASTGYTSINGKHFYFNTDGIMQIGVFKGPNGFEYFAPANTDANNIEGQAILYQONKFLTLNGKKYYFGSDSKAVT
GLRTIDGKKYYENTNTAVAVTGWQT INGKKYYFNTNTSIASTGYTIISGKHFYFNTDGIMQIGVFKGPDGFEYFA
PANTDANNIEGQAIRYQNRFLYLHDNIYYFGNNSKAATGWVTIDGNRYYFEPNTAMGANGYKT IDNKNEFYFRNGL
PQIGVFKGSNGFEYFAPANTDANNIEGQAIRYQNRFLHLLGKIYYFGNNSKAVTGWQTINGKVYYEFMPDTAMAAA
GGLFEIDGVIYFEFGVDGVKAP

SEQ 1D NO:9 — sequence of individual toxin B fragment

MILMSTSEENKVSQVKIRFVNVFKDKTLANKLSFNFSDKQDVPVSEIILSFTPSYYEDGLIGYDLGLVSLYNEKE
YINNFGMMVSGLIYINDSLYYFKPPVNNLITGFVTVGDDKYYENPINGGAASIGETIIDDKNYYEFNQSGVLQTGV
FSTEDGFKYFAPANTLDENLEGEAIDFTGKLIIDENIYYFDDNYRGAVEWKELDGEMHYFSPETGKAFKGLNQIG
DYKYYFNSDGVMQKGFVSINDNKHYFDDSGVMKVGYTEIDGKHEYFAENGEMQIGVEFNTEDGFKYFAHHNEDLGN
EEGEEISYSGILNFNNKIYYEFDDSFTAVVGWKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYFNDDGIMQVGEVT
INDKVEFYEFSDSGIIESGVONIDDNYEFYIDDNGIVQIGVEDTSDGYKYFAPANTVNDNIYGQAVEYSGLVRVGEDV
YYFGETYTIETGWIYDMENESDKYYFNPETKKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYEFNENGEMQF
GYINIEDKMEYFGEDGVMQIGVENTPDGFKYFAHONTLDENFEGESINYTGWLDLDEKRYYFTDEYIAATGSVIT
DGEEYYFDPDTA

SEQ ID NO:10 - sequence of toxin A fragment from fusion 1

MGWQTIDGKKYYENTNTAIASTGYTIINGKHFYFNTDGIMQIGVFKGPNGEFEYFAPANTDANNIEGQAILYQNEF
LTLNGKKYYFGSDSKAVTGWRIINNKKYYEFNPNNATIAATIHLCTINNDKYYFSYDGILONGYITIERNNEFYFDANN
ESKMVTGVEFKGPNGFEYFAPANTHNNNIEGQAIVYQNKFLTLNGKKYYFDNDSKAVTGWQTIDGKKYYFNLNTAE
AATGWQTIDGKKYYEFNLNTAEAATGWQTIDGKRKYYFNTNTFIASTGYTSINGKHFYENTDGIMQIGVFKGPNGEFE
YFAPANTDANNIEGQATLYONKFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYEFNTNTAVAVTGWQT INGKKYYEN
TNTSIASTGYTIISGKHFYFNTDGIMQIGVFKGPDGFEYFAPANTDANNIEGQATIRYQNRFLYLHDNIYYFGNNS
KAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNEFYFRNGLPOQIGVFKGSNGFEYFAPANTDANNIEGQAIRYQN
RELHLLGKIYYFGNNSKAVIGWQTINGKVYYFMPDTAMAAAGGLFEIDGVIYFEFGVDGVKAP

SEQID NO:11 - sequence of toxin A fragment from fusion 2

MGWQTIDGKKYYFNTNTAIASTGYTIINGKHFYFNTDGIMQIGVFKGPNGFEYFAPANTDANNIEGQAILYQNEF
LTLNGKKYYFGSDSKAVTGWRI INNKKYYFNPNNATIAATHLCTINNDKYYFSYDGILONGY ITIERNNFYFDANN
ESKMVTGVFKGPNGFEYFAPANTHNNNIEGQAIVYONKFLTLNGKKYYFDNDSKAVTGWQT IDGKKYYEFNLNTAE
AATGWQTIDGKKYYFNLNTAEAATGWQT IDGKKYYEFNTNTFIASTGYTSINGKHEYENTDGIMOIGVEKGPNGEE
YEFAPANTDANNIEGQOAILYQNKFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYFNTNTAVAVTGWQTINGKKYYFEN
TNTSIASTGYTIISGKHFYFNTDGIMQIGVFKGPDGFEYFAPANTDANNIEGQAIRYONRFLYLHDNIYYFGNNS
KAATGWVTIDGNRYYFEPNTAMGANGYKT IDNKNFYFRNGLPQIGVFKGSNGFEYFAPANTDANNIEGQAIRYQN
RELHLLGKIYYFGNNSKAVTIGWQTINGKVYYFMPDTAMAAAG

SEQ ID NO:12 - sequence of toxin A fragment from fusion 3

MGWQTIDGKKYYFNTNTAIASTGYTI INGKHFYFNTDGIMQIGVEFKGPNGFEYFAPANTDANNIEGQAILYQONEE
LTLNGKKYYFGSDSKAVTGWRIINNKKYYENPNNATIAATHLCTINNDKYYFSYDGILONGYITIERNNFYFDANN
ESKMVTGVEKGPNGFEYFAPANTHNNNIEGQAIVYQNKFLTLNGKKYYFDNDSKAVTGWQT IDGKKYYFNLNTAE
AATGWQTIDGKKYYFNLNTAEAATGWQTIDGKKYYEFNTNTFIASTGYTSINGKHFYFNTDGIMQIGVFKGPNGFEFE
YFAPANTDANNIEGQAILYONKFLTLNGKKYYFGSDSKAVTGLRT IDGKKYYEFNTNTAVAVTGWQT INGKKYYEN
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TNTSIASTGYTIISGKHFYFNTDGIMQIGVFKGPDGFEYFAPANTDANNIEGQAIRYONRFLYLHDNIYYFGNNS
KAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNFYFRNGLPQIGVEKGSNGFEY

SEQ ID NO:13 —sequence of toxin A fragment from fusion 4

MGWQTIDGKKYYFNTNTAIASTGYTIINGKHEYENTDGIMQIGVFKGPNGFEYFAPANTDANNIEGQAILYQNEF
LTLNGKKYYFGSDSKAVTGWRI INNKKYYFNPNNATIAATHLCTINNDKYYFSYDGILONGYITIERNNEFYFDANN
ESKMVTGVFKGPNGFEYFAPANTHNNNIEGQAIVYQNKFLTLNGKKYYFDNDSKAVTIGWQTIDGKKYYFNLNTAE
AATGWQTIDGKKYYFNLNTAEAATGWQTIDGKKYYFNINTEIASTGYTSINGKHFYFNTDGIMQIGVEKGPNGEE
YFAPANTDANNIEGQAILYQNKFLTLNGKKYYFGSDSKAVIGLRTIDGKKYYENTNTAVAVIGWQT INGKKYYFN
TNTSIASTGYTIISGKHFYFNTDGIMQIGVEKGPDGFEYFAPANTDANNIEGQAIRYQONRFLYLHDNIYYFGNNS
KAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNFYFRNGLPQIGVFKGSNGFEYFAPANTDANNIEGQATRYQN
RFLHLLGKIYYFGNNSKAVIGWQTINGKVYYFMPDTAMAAAG

SEQ ID NO:14 —sequence of toxin A fragment from fusion 5

MGWQTIDGKKYYFNTNTAIASTGYTIINGKHFYFNTDGIMQIGVFKGPNGFEYFAPANTDANNTIEGOAILYQNEF
LTLNGKKYYFGSDSKAVTGWRI INNKKYYFNPNNATAATIHLCTINNDKYYFSYDGILONGY ITIERNNFYFDANN
ESKMVTGVFKGPNGFEYFAPANTHENNNIEGQAIVYQNKFLTLNGKKYYFDNDSKAVTGWQT IDGKKYYFNLNTAE
AATGWQTIDGKKYYFNLNTAEAATGWQTIDGKKYYFNTNTFIASTGYTSINGKHFYENTDGIMQIGVFKGPNGFE
YFAPANTDANNIEGQAILYQNKFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYENTNTAVAVTGWQT INGKKYYFEN
TNTSIASTGYTIISGKHFYEFNTDGIMQIGVFKGPDGFEYFAPANTDANNIEGQAIRYQNREFLYLHDNIYYFGNNS
KAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNFYFRNGLPQIGVFKGSNGFEYFAPANTDANNIEGQAIRYQN
RFLHLLGKIYYFGNNSKAVTGWQTINGKVYYFMPDTAMAAAGGLFEIDGVIYFFGVDGVKAPGIYG

SEQ ID NO:15 —sequence of toxin B fragment from fusion 1

GFVSINDNKHYFDDSGVMKVGYTEIDGKHFYFAENGEMQIGVENTEDGFKYFAHHNEDLGNEEGEEISYSGILNF
NNKIYYFDDSFTAVVGWKDLEDGSKYYFDEDTAEAY IGLSLINDGQYYFNDDGIMQVGEVTINDKVEYFSDSGIT
ESGVQNIDDNYFYIDDNGIVQIGVEDTSDGYKYFAPANTVNDNIYGQAVEYSGLVRVGEDVYYFGETYTIETGWI
YDMENESDKYYFNPETKKACKGINLIDDIKYYEDEKGIMRTGLISFENNNYYFNENGEMQFGY INIEDKMFYEFGE
DGVMQIGVENTPDGFKYFAHQNTLDENFEGES INYTGWLDLDEKRYYFTDEYIAATGSVIIDGEEYYFDPDTAQL
VISE

SEQ ID NO:16 —sequence of toxin B fragment from fusion 2

GLNQIGDYKYYFNSDGVMQKGFVSINDNKHYFDDSGVMKVGYTEIDGKHFYFAENGEMQIGVENTEDGFKYFAHH
NEDLGNEEGEEISYSGILNENNKIYYFDDSFTAVVGWKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYFNDDGIM
QVGFVTINDKVFYFSDSGIIESGVQNIDDNYFYIDDNGIVQIGVEDTSDGYKYFAPANTVNDNIYGQAVEYSGLV
RVGEDVYYFGETYTIETGWIYDMENESDKYYFNPETKKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYEFNE
NGEMQFGYINIEDKMFYFGEDGVMQIGVENTPDGEFKYFAHONTLDENFEGESINY TGWLDLDEKRYYFTDEY IAA
TGSVIIDGEEYYFDPDTAQLVISE

SEQ ID NO:17 - sequence of toxin B fragment from fusion 3

FAHHNEDLGNEEGEEISYSGILNFNNKIYYFDDSFTAVVGWKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYFND
DGIMQVGFVTINDKVFYFSDSGILIESGVQONIDDNYFYIDDNGIVQIGVFDTSDGYKYFAPANTVNDNIYGQAVEY
SGLVRVGEDVYYFGETYTIETGWIYDMENESDKYYFNPETKKACKGINLIDDIKYYFDEKGIMRTGLI SFENNNY
YENENGEMQFGYINIEDKMFYFGEDGVMQIGVENTPDGFKYFAHQNTLDENFEGES INYTGWLDLDEKRYYFTDE
YIAATGSVIIDGEEYYFDPDTAQLVISE

SEQ ID NO:18 —sequence of toxin B fragment from fusion 4

GETIIDDKNYYFNQSGVLOTGVFSTEDGFKYFAPANTLDENLEGEAIDFTGKLIIDENIYYFDDNYRGAVEWKEL
DGEMHYFSPETGKAFKGLNQIGDYKYYENSDGVMQKGFVSINDNKHYFDDSGVMKVGYTEIDGKHEYEFAENGEMO
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IGVENTEDGFKYFAHHNEDLGNEEGEEISYSGILNFNNKIYYFDDSFTAVVGWKDLEDGSKYYFDEDTAEAYIGL
SLINDGQYYFNDDGIMQVGEVTINDKVFYFSDSGIIESGVONIDDNYFYIDDNGIVQIGVFDTSDGYKYFAPANT
VNDNIYGQOAVEYSGLVRVGEDVYYFGETYTIETGWIYDMENESDKYYFNPETKKACKGINLIDDIKYYFDEKGIM
RTGLTSFENNNYYEFNENGEMQFGY INIEDKMFYFGEDGVMQIGVENT PDGFKYFAHQONTLDENFEGESINYTGWL
DLDEKRYYFTDEYIAATGSVIIDGEEYYFDPDTAQLVISE

SEQ ID NO:19 - sequence of toxin B fragment from fusion 5

GFVSINDNKHYFDDSGVMKVGYTEIDGKHEFYFAENGEMQIGVENTEDGFKYFAHHNEDLGNEEGEEISYSGILNF
NNKIYYFDDSFTAVVGWKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYFNDDGIMQVGEVTINDKVFYFSDSGII
ESGVONIDDNYEYIDDNGIVQIGVEDTSDGYKYFAPANTVNDNIYGQAVEYSGLVRVGEDVYYFGETYTIETGWI
YDMENESDKYYEFNPETKKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYENENGEMQFGYINIEDKMFYFGE
DGVMQIGVENTPDGFKYFAHONTLDENFEGESINYTGWLDLDEKRYYFTDEYIAATGSVIIDGEEYYFDPDTAQL
VISE

SEQ ID NO :20 - nucleotide sequence of F54 Gly

ATGGCAACCGGTIGGCAGACCATCGATGGCAMAARATATTATTTTAATACCAACACCGCAATTGCAAGCACCGGCTATACCATTATCAACGGCA
AACACTTTTATTTTAARCACCGACGGCATTATGCACATTGGTGTGTTTAAAGGTCCGAACGGCI TTGAATACTTTGCACCGGCAMMTACCGATGC
CAATAATATTGAAGGCCAGGCCATTCTGTATCAGAATGAATTTCTGACCCTGAACGGCARAAAATACTACTTTGGCAGCGATAGCARAGCAGTT
ACCGGTTGGCGCATCATCAACAATAAGAAATATTACTTCAACCCGAATAATGCAATTGCAGCAATTCATCTGTGCACCATTAACAACGACAAAT
ATTATTTCAGCTATGACGGTATTCTGCAGAATGGCTACATTACCATCGAARCGCAACRACTTTTATTTCGATGCCAACAACGARAGCAAAATGGT
GACCGGTGTTTTCAAAGGCCCTAATGGTTTTGAGTATTTCGCTCCGGCAAACACCCATAATAACAACATTGAAGGTCAGGCGATCGTTTATCAG
AACAAMTTCCTGACGCTGAATGGTARGAAATACTATTTCGATAATGACAGCAAAGCCGTGACCGGCTGEGCACGACAATTGACGGEAAGARATATT
ACTTTAATCTGAATACCGCAGARGCAGCARCCGGTTGGCAAACGATCGACGGTARAAARGTACTACTTCAACCTGAACACAGCCGAAGCAGCCAC
AGGATGGCAGACTATTGATGGAAAAAAATACTATTTCAACACCAACACCTTTATTGCATCTACCGGTTATACCAGCATTAACGGTAAACATTTC
TACTTCAACACCGATGGTATCATGCAGATCGGCGTTTTCARAGGTCCARATGGTTTCGAATACTTTGCCCCTGCCAATACAGATGCAAATAACA
TCGAGGGTCAGGCAATCCTGTACCARANCAAATTTCTGACCCTGAATGGGAAAARATATTACTTTGGTAGCGATTCTARAGCCGTTACCGGTCT
GCGTACCATTGATGGTAAARARTACTACTTTAATACGAATACAGCCGTTGCGGTTACAGGCTGCCAGACCATTAACGGGARAAARTACTATITT
AACACAAATACCAGCATTGCCTCAACGGGTTATACCATTATTTCGGGTAAACACTTCTACTTTAATACCGATGGTATTATGCAAATCGGAGTCT
TTAAAGGACCTGATGGGTTCGAATATTTTGCGCCTGCGAACACTGATGCGAACAATATCGAAGGACAGGCAATCCGCTATCAGAATCGCTTTCT
GTATCTGCACGACAACATCTATTATTTTGGCAACAATTCAAAAGCAGCCACCGGCTGGGTTACAATTGATGGCAACCGCTACTATTTCGAACCG
AATACCGCARATGGGTGCAAATGGCTACAAAACCATCGATAATAARAAATTTCTATTTTCGCARCGGTCTGCCGCAGATCGGGGTATTTARAGGTA
GCAACGGCTTCGAATACTTCGCTCCAGCGAATACGGACGCGAACAATAT TGAGGGTCAAGCGATTCGTTATCAAAACCGT TTTCTGCATCTGCT
GGGCAAAATCTACTACTTTGGCAATAACAGTARAGCAGTTACTGGATGGCAGACAATCAARTGGTARAGTGTACTATTTTATGCCGGATACCGCC
ATGGCAGCAGCCGGTGGTCTGTTTGAAAT TGATGGCGTGATCTATT TTTTTGCTGTGGATGGTGTTAAAGCACCGGGAATATACGGTGGTACCG
GCTTTGTGACCGTGGGTGATGATAAATACTATTTCAATCCGATTAACGGTGGTGCAGCGAGCATTGGCGAAACCATCATCGATGACARAAACTA
TTATTTCAACCAGAGCGGTGTGCTGCAGACCGGTGTGTTTAGCACCGAAGATGGCTTTARATATTTTGCGCCAGCGAACACCCTGGATGAAAAC
CTGGAAGGCGAAGCGATTGATTTTACCGGCARACTGATCATCGATGAAAACATCTATTACTTCGATGATAACTATCGTGGTGCGGTGGAATGGA
AMRGAACTGGATGGCGAAATGCATTATTTTTCTCCGGAAACCGCGTAAAGCGTTTAAAGGCCTGARCCAGATCGGCGATTACAAATACTACTTCAA
CAGCGATGGCGTGATGCAGAAAGGCTTTGTGAGCATCAACGATAACAAACACTATTTCGATGATAGCGGTGTGATGAAAGTGGGCTATACCGAR
ATTGATGGCAAACATTTCTACTTCGCGGARAACGGCGAAATGCAGATTGGCGTGTTCAATACCGAAGATGGTTTCARATACTTCGCGCACCATA
ACGAAGATCTGGGTAACGAAGAAGGCGAAGAAATTAGCTATAGCGGCATCCTGARCT TCAACAACARAATCTACTACTTTGATGATAGCTTTAC
CGCGGIGGTGGGCTGGARAGATCTGGARGATGGCAGCAAATATTATTTCCGATGAAGATACCGCGGAAGCGTATATTGGCCTGAGCCTGATTAAC
GATGGCCAGTACTATTTTAACGATGATGGCATTATGCAGGTGGGTTTCGTGACCATTAATGATAAAGTGTTCTATTTCAGCGATAGCGGCATTA
TTGARAGCGGCGTGCAGAACATTGATGATAACTACTTCTACATCGATGATAACGGCATTGTGCAGATCGGCGTTTTTGATACCAGCGATGGCTA
CAAATATTTCGCACCGGCCAATACCGTGAACGATAACATTTATGGCCAGGCGGTGGAATATAGCGCGTCTGGTGCGTGTGGGCGARGATGTGTAT
TATTTCGGCGAAACCTATACCATCGAARCCGGCTGGATTTATGATATGGAAAACGAAAGCCGATAAATATTACTTTAATCCGGAARACGAARAAAG
CGTGCAAAGGCATTAACCTGATCGATGATATCARATACTATTTTGATGAAARAGGCATTATGCGTACCGGTCTGATTAGCTTCGAANACANCAR
CTATTACTTCAACGARAACGGTGAAATGCAGTTCGGCTACATCAACATCGAAGATARAATGTTCTACTTCGGCGRAGATGGTGTTATGCAGATT
GGTGTTTTTAACACCCCGGATGGCTTCAAATACTTTGCCCATCAGAATACCCTGGATGAAAATTTCGAAGGTGARAGCATTAACTATACCGGCT
GGCTGGATCTGGATGAARAACGCTACTACTTCACCGATGAATACATTIGCGGCGACCGGCAGCGTGATTATTGATGGCGAAGAATACTACTTCGA
TCCGGATACCGCGCAGCTGGTGATTAGCGAACATCATCATCATCACCAT

SEQ ID NO :21 — amino acid of F54Gly
MATGWQTIDGKKYYFNTNTATASTGYTIINGKHFYFNTDGIMQIGVFKGPNGFEYFAPANTDANNIEGQRAILYQNEFLTLN
GKKYYFGSDSKAVIGWRIINNKKYYFNPNNAIAATHLCTINNDKYYFSYDGILQNGYITIERNNFYFDANNESKMVTGVF
KGPNGFEYFAPANTHNNNIEGQAIVYQNKFLTLNGKKYYFDNDSKAVTGWQTIDGKKY YFNLNTAEAATGWQTIDGKKYY

FNLNTAEAATGWQTIDGKKYYFNTNTFIASTGYTSINGKHFYFNTDGIMQIGVFKGPNGFEYFAPANTDANNIEGQAILY

6/35



WO 2012/163817 PCT/EP2012/059805

ONKFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYFNTNTAVAVTGHWQTINGKKYYFNTNTSIASTGYTIISGKHFYFNTDG
IMQIGVFRKGPDGFEYFAPANTDANNIEGQATIRYQNRFLYLHDNIYYFGNNSKAATGWVT IDGNRYYFEPNTAMGANGYKT
IDNKNFYFRNGLPQIGVFKGSNGFEYFAPANTDANNIEGQATRYONRFLHLLGKIYYFGNNSKAVTGWQTINGKVYYFMP
DTAMAAAGGLFEIDGVIYFFGVDGVKAPGIYGGTGFVTVGDDKYYFNPINGGAASIGETIIDDKNYYFNQSGVLQTGVES
TEDGFKYFAPANTLDENLEGEAIDFTGKLIIDENIYYFDDNYRGAVEWKELDGEMHYFSPETGKAFKGLNQIGDYKYYFN
SDGVMQKGFVSINDNKHYFDDSGVMKVGYTEIDGKHFYFAENGEMQ IGVFNTEDGFKYFAHHNEDLGNEEGEEISYSGIL
NFNNKIYYFDDSFTAVVGWKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYFNDDGIMQVGFVIINDKVFYFSDSGIIESG
VQNIDDNYFYIDDNGIVQIGVFDTSDGYKYFAPANTVNDNIYGQAVEYSGLVRVGEDVYYFGETYTIETGWIYDMENESD
KYYFNPETKKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYFNENGEMQFGYINIEDKMFYFGEDGVMQIGVENTPD

GFKYFAHQNTLDENFEGES INYTGWLDLDERRYYFTDEYIAATGSVIIDGEEYYFDPDTAQLVISEHHHHHH

SEQ, ID NO :22 — nucleotide sequence of F54 New

ATGGCAACCGGTTGGCAGACCATCGATGGCAAARAATATTATTTTAATACCARCACCGCAATTGCAAGCACCGGCTATACCATTATCAACGGCA
AACACTTTTATTTTAACACCGACGGCATTATGCAGATTGGTGTGTTTAAAGGTCCGAACGGCTTTGAATACTTTGCACCGGCAAATACCGATGC
CAATAATATTGAAGGCCAGGCCATTCTGTATCAGAATGAATTTCTGACCCTGAACGGCARRAMATACTACTTTGGCAGCGATAGCARAGCAGTT
ACCGGTTGGCGCATCATCAACAATAAGAAATATTACTTCAACCCGAATAATGCAATTGCAGCAATTCATCTGTGCACCATTAACAACGACAAAT
ATTATTTCAGCTATGACGGTATTCTGCAGAATGGCTACATTACCATCGAACGCARCAACTTTTATTTCGATGCCAACAACGAARGCARRATGGT
GACCGGTGTTTTCARAGGCCCTAATGGTTTTGAGTATTTCGCTCCGGCAAACACCCATAATAACAACATTGAAGGTCAGGCGATCGTTTATCAG
ARCARATTCCTGACGCTGAATGGTAAGAAATACTATTTCGATAATGACAGCAAAGCCGTGACCGGCTGGCAGACAATTGACGGGAAGARATATT
ACTTTAATCTGAATACCGCAGAAGCAGCAACCCGTTGGCAAACGATCGACGGTARARAGTACTACTTCAACCTGARCACAGCCGAAGCAGCCAC
AGGATGGCAGACTATTGATGGAAAAAAATACTATTTCAACACCARCACCTTTATTGCATCTACCGGTTATACCAGCATTARCGGTARACATTTC
TACTTCAACACCGATGGTATCATGCAGATCGGCGTTTTCAAAGGTCCARATGGTTTCGAATACTTTGCCCCTGCCAATACAGATGCAAATAACA
TCGAGGGTCAGGCAATCCTGTACCAAAACAAATTTCTGACCCTGAATGGGAAAAAATATTACTTTGGTAGCGATTCTARAGCCGTTACCGGTCT
GCGTACCATTGATGGTAAAARATACTACTTTAATACGAATACAGCCGTTGCGGTTACAGGCTGGCAGACCATTAACGGGAAARAATACTATTTT
AACACAAATACCAGCATTGCCTCAACGGGTTATACCATTATTTCGGGTAAACACTTCTACTTTAATACCGATGGTATTATGCAAATCGGAGTCT
TTAAAGGACCTGATGGGITCGAATATTTTGCGCCTGCCCAACACTGATGCGAACAATATCGARGGACAGGCAATCCGCTATCAGAATCGCTTTCT
GTATCTGCACGACAACATCTATTATTTTGGCAACRATTCARAAGCAGCCACCGGCTGGGTTACAATTGATGGCAACCGCTACTATTTCGAACCG
AATACCGCAATGGGTGCAAATGGCTACAAAACCATCGATAATAAARATTTCTATTTTCGCARCGGTCTGCCGCAGATCGGGGTATTTAAAGGTA
GCAMCGGCTTCGAATACTTCGCTCCAGCGAATACGGACGCGAACAATATTGAGGGTCAAGCGATTCGT TATCARAACCGTTTTCTGCATCTGCT
GGGCAAAATCTACTACT TTGGCAATAACAGTARAGCAGTTACTGGATGCCAGACAATCAATGGTAAAGTGTACTATTTTATGCCGGATACCGCC
ATGGCAGCAGCCGGTGGTCTGTTTGAAATTGATGGCGTGATCTAT TTTTTTGGTGTGGATGGTGTTAAAGCAGTTACCGGCTTTGTGACCGTGG
GTGATGATAAATACTATTTCAATCCGATTAACGGTGGTGCAGCGAGCATTGGCGAARCCATCATCGATGACAARAACTATTATTTCAACCAGAG
CGGTGTGCTGCAGACCGGTGTGTTTAGCACCGAAGATGGCTTTARATAT TTTGCGCCAGCGAACACCCTGGATGAARACCTGGAAGGCGAAGCG
ATTGATTTTACCGGCAAACTGATCATCGATGAAAARCATCTATTACTTCGATGATAACTATCGTGGTGCGGTGGAATGGAAAGAACTGGATGGCG
AAATGCATTATTTTTCTCCGGARACCGGTAAAGCGTTTAAAGGCCTGAACCAGATCGGCGATTACARATACTACTTCAACAGCGATGGCGTGAT
GCAGAAAGGCTTTGTGAGCATCAACGATAACAAACACTATTTCGATGATAGCGGTGTGATGAARGTGGGCTATACCGAAATTGATGGCAAACAT
TTCTACTTCGCGGAAARCGGCGAAATGCAGATTGGCGTGTTCAATACCGARAGATGGTTTCARATACTTCGCGCACCATARCGAAGATCTGGGTA
ACGAAGAAGGCGAAGAAATTAGCTATAGCGGCATCCTGARCTTCAACAACAAAATCTACTACTTTGATGATAGCTTTACCGCGGTGGTGGGCTG
GAAAGATCTGGAAGATGGCAGCARATATTATTTCGATGAAGATACCGCGGAAGCGTATATTGGCCTGAGCCTGATTAACGATGGCCAGTACTAT
TTTAACGATGATGGCATTATGCAGGTGGGTTTCGTGACCATTAATGATAAAGTGT TCTATTTCAGCGATAGCGGCATTATTGARRGCGGCGTGC
AGAACATTGATGATAACTACTTCTACATCGATGATAACGGCATTGTGCAGATCGGCGTTTTTGATACCAGCGATGGCTACAAATATTTCGCACC
GGCCAATACCGTGAACGATAACATTTATGGCCAGGCGGTGGAATATAGCGETCTGETGCGTGTGGGCGAAGATGTGTAT TATTTCGGCGAAACC
TATACCATCGAAACCGGCTGGATTTATGATATGGAAAACGAAAGCGATAAATATTACTTTAATCCGGAAACGAAAARAGCGTGCARAGGCATTA
ACCTGATCGATGATATCARATACTATTTTGATGAAAAAGGCATTATGCGTACCGGTCTGATTAGCTTCGAARACAACAACTATTACTTCAACGA
AAACGGTGAAATGCAGTTCGGCTACATCAACATCGAAGATAARATGTTCTACT TCGGCGAAGATGGTGTTATGCAGATTGGTGTTTTTAACACC
CCGGATGGCTTCAAATACTTTGCCCATCAGAATACCCTGGATGAAAATTTCGARGGTGARAGCATTAACTATACCGGCTCGCTGGATCTGGATG
AAAAACGCTACTACTTCACCGATGAATACATTGCGGCGACCGGCAGCGTGATTATTGATGGCGAAGAATACTACTTCGATCCGGATACCGCGCA
GCTGGTGATTAGCGAACATCATCATCATCACCAT

SEQ ID NO :23 amino acid sequence of F54 New
MATGWQTIDGKKYYFNTNTAIASTGYTIINGKHFYFNTDGIMQIGVFRGPNGFEYFAPANTDANNIEGQAILYQN
EFLTLNGKKYYFGSDSKAVIGWRIINNKRKYYFNPNNAIAATIHLCTINNDKYYFSYDGILONGY ITIERNNFYFDANNESK

MVTGVFKGPNGFEYFAPANTHNNNIEGQAIVYQNKFLTLNGKKYYFDNDSKAVIGWQTIDGKKYYFNLNTAEAATGWQTI
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DEKKYYFNLNTAEAATGWQT IDGKKYYFNTNTFIASTGY TS INGKHFYFNTDGIMOIGVFKGPNGFEY FAPANTDANNIE
GOAILYONKFLTLNGKKYYFGSDSKAVTGLRTIDGKKY YFNTNTAVAVIGWQT INGKKYYFNTNTSIASTGYTIISGKHE
YFNTDGIMOICVEKGPDGEEY FAPANTDANN TEGOA TRYONRELY LHDNT Y Y FGNNSKAATGWVT IDGNRY Y FEPNTAMG
ANGYKTIDNKNFYFRNCLPQICVFKGENGFEYFAPANTDANNIEGOATRYQNRFLHLLGKIY Y FGNNSKAVTGHOTINGK
VYYFMPDTAMARAGGLFEIDGVIYFFGVDEVKAYTCFVIVEODKY YFNPINGGAASIGETT IDDENY Y FNOSCVLOTGVE
STEDGFEYFAPANTLDENLEGEATIDFTIGKLIIDENT YY FDDNYRGAVEWKELDGEMHY FEPETCGEAFKGLNQIGDYKY YR
NEDGVMORGIVS INDNKHY FDDSGVMKVGY TE IDGKHFY FARNGEMO TGVFNTEDGFKYFAHANEDLGNEEGEETSYSGT
LNFNNKIYYFDDSFIAVVGWEDLEDGSKYYFDED TAEAY IGLELINDGQY YFNDDGIMQVGFVTINDKVFYFSDSGITIES
GVQNIDDNYFYIDDNGIVQIGVFDTSDGYKYFAPANTVNDNIYGQAVEYSGLVRVGEDVYYFGETYTIETGWI YDMENES
DKYYENPETEKACKGINLIDD IKY Y FDEKCIMRTGLISFENNNY YFNENCGEMDFCY INTEDKMEY FGEDCVMQIGVENTP

DGFEKYFAHQNTLDENFEGES INYTGWLDLDERRY YFTDEY TAATGSVIIDGEEYYFDPDTAQLVISEHHHHEHE

SEQ ID NO :24 nucleotide sequence of F5 ToxB

ATGGCARCCGGTTGGCAGACCATCGATGGCARAARATATTATTTTAATACCAACACCGCART TGCARGCACCGGCTATACCATTATCAACGGCA
AACACTTTTATTITAACACCGACGGCATTATGCAGATTGGTGTGL T TAAGG TCCGAACGGCT T TGAATAC ' TGCACCGECAANTACCGATGC
CAATAATATTGAAGGCCAGGCCATTCTGTATCAGAATGAATTTCTGACCCTGAACGGCARARAATACTACT TTGGCAGCCGATAGCARAGCAGTT
ACCGGTTGGCGCATCATCARCAATAAGARATATTACTTCARCCCGAATAATGCAATTGCAGCAATTCATCTGTGCACCATTAACRACGACARAT
ATTATTTCAGCTATGACGGTATTCTGCAGAATGGCTACATTACCATCGAACGCAACAACTTTTATTTCGATGCCAACARCGARAGCAAAATGGT
GACCGGTGTTTTCARAGGCCCTAATGGTTTTGAGTATT TCGCTCCGGCAAACACCCATAARTAACARCATTGAAGGTCAGGCGATCGTTTATCAG
AACAARATTCCIGACGCTGAATGGTAAGAAATACTATTTCCGATAATGACAGCAAAGCCGTGACCGGCTGGCAGACAATTGACGGGAAGAAATATT
ACTTTAATCTGAATACCGCAGAAGCAGCAACCGGTTGGCARACGATCGACGGTAAAAAGTACTACTTCAACCTGAACACAGCCGAAGCAGCCAC
AGGATGGCAGACTATTGATGGAAARAAATACTATTTCARCACCAACACCTTTATTGCATCTACCGGTTATACCAGCATTAACGGTARACATTTC
TACTTCAACACCGATGGTATCATGCAGATCGGCGTTTTCARAGGTCCARATGGTTTCCAATACTTTGCCCCTGCCARTACAGATGCAAATAACA
TCGAGGGTCAGGCAATCCTGTACCAAAACAAATTTCTGACCCTGAATGGGAARAAATATTACTTTGGTAGCGATTCTAAAGCCGTTACCGGTCT
GCGTACCATTGATGGTAAARAATACTACTTTAATACGAATACAGCCGTTGCGGTTACAGGCTGGCAGACCATTAACGGGAAAARATACTATTTT
ARCACAAATACCAGCATTGCCTCAACGGGTTATACCATTATTTCGGGTAAACACTTCTACTTTAATACCGATGGTATTATGCAAATCGGAGTCT
TTAAAGGACCTGATGGGTTCGAATATTTTGCGCCTGCGAARCACTGATGCGAACAATATCGAAGGACAGGCAATCCGCTATCAGAATCGCTTTCT
GTATCTGCACGACAACATCTATTALT T IGGCAACAA T 'CAAAAGCAGCCACCEGL LIGLGLI IACAAT IGATGGUAACCEUTAC AL I CGAACCG
AATACCGCAATGGGTGCAAATGGCTACAARACCATCGATAATAAAAATTTCTATTTTCGCAACGGTCTGCCGCAGATCGGGGTATTTAAAGGTA
GCAACGGCTTCGAATACTTCGCTCCAGCGAATACGGACGCGAACAATATTGAGGGTCAAGCGATTCGTTATCAAARACCGTITTCTGCATCTGCT
GGGCARAATCTACTACTTTGGCAATAACAGTARAGCAGTTACTGGATGGCAGACAATCAATGGTARAAGTGTACTATTTTATGCCGGATACCGCT
ATGGCAGCAGCCGGTGGETCTGTTTGARATTGATGGCGTGATCTAT T TTTTTGCTGTGGATGGTGT TAAAGCAGTGAGCGGTCTGATTTATATTA
ACGATAGCCTGTATTACTTTAAACCACCGGTGARTAACCTGATTACCGGCTTTGTGACCGTGGGTGATGATAAATACTATTTCAATCCGATTAR
CGGTGGTGCAGCGAGCATTGGCGARACCATCATCGATGACAAAAACTATTATTTCARCCAGAGCGCTGTGCTGCAGACCGGTEGTGTTTAGCACC
GAAGATGGCITTAAATATTTTGCGCCAGCGAACACCCTGGATGAAAACCTGGAAGGCGAAGCGATIGAT I TTACCGGCAAACTGATCATCGATG
AAAACATCTATTACTTCGATGATAACTATCGTGGTGCGGTGGAATGEAAAGAACTGCGATGGCGAAATGCATTATTTTTCTCCGGAARCCGGTAR
AGCGTTTARAGGCCTGAACCAGATCGGCGATTACARATACTACTTCARCAGCGATGGCGTGATGCAGARAGGCTTTGTCAGCATCAACGATAAC
AAACACTATTTCGATGATAGCGGTGTGATGARAGTGGGCTATACCGAAATTGATGGCAAACATTTCTACTTCGCGGAAAACGGCGARATGCAGA
TTGGCGTGTTCAATACCGAAGATGGTTTCAAATACTTCGCGCACCATARCGAAGATCTGGGTANCGAAGAAGCCGANGARATTAGCTATAGCGG
CATCCUIGAACTTCAACAACAAAATCTACTACTTTGATGATAGCTTIACCCCGETGCGIGGEC T GGAARAGATCTGGARAGATGGCAGCANATATTAT
TTCGATGAAGATACCGCGGAAGCGTATATTGGCCTGAGCCTGATTAACGATGGCCAGTACTATTTTAACGATGATGGCATTATGCAGGTGGGTT
TCGTGACCATTAATGATAAAGTGTTCTATTTCAGCGATAGCGGCATTATTGARAGCGGCGTGCAGAACATTGATGATAACTACTTCTACATCGA
TGATAACGGCATTGTGCAGATCGGCGTTTTTGATACCAGCGATGGCTACARATATTTCGCACCGGCCAATACCGTGAACGATAACATTTATGGE
CAGGCGGTGGAATATAGCGEGTCTGGTGCETGTGCECEARGATGTGCTATTAT T TCCGCCANACCTATACCATCGARACCGGCTGGAT TTATGATA
TGGAAAACGARAGCGATAAATATTACTTTAATCCGGAAACGAAAAAAGCGTGCAARGGCATTAACCTGATCGATGATATCAAATACTATTTTGA
TGAAAAAGGCATTATGCGTACCGGETCTGATTAGCTTCGAAAACARCAACTATTACTTCAACGAAAACGGTGAAATGCAGTTCGGCTACATCAAC
ATCGAAGATARAATGTTCTACTTCGGCGARGATGGTGTTATGCAGATTGGTGTTTTTAACACCCCGGATGGCTTCARATACTTTGCCCATCAGA
ATACCCTGGATGAAAATTTCGAAGGTGAAAGCATTAACTATACCGGCTGGCTGGATCTGCATGAAARACGCTACTACTTCACCGATGAATACAT
TGCGGCGACCGGCAGCGTGATTATTGATGGCGAAGAATACTACTTCGATCCGGATACCGCGCAGCTGGTGATTAGCGAMCATCATCATCATCAL
CAT

SEQ ID NO :25 amino acid sequence of F5 ToxB

MATGWQTIDGXKYYFNTNTAIASTGYTIINGKHFYFNTDGIMQIGVFKGPNGFPEYFAPANTCANNIEGQAILYQN
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EELTLNGKKY Y FGSDSKAVTGWRIINNXKKYY ENPNNATAALHLCT INNDKY Y F3Y DG LLONGY TP 1ERNNEY FDANNESK
MVTGVFKGPNGFEYFAPANTHNNNIEGCAIVYONKFLTLNGKKYYFONDSKAVTGWOTIDGXKYYFNLNTAEAATGWQT I
DEKKYY ENLNTAEAATGNO' T T DGKKY Y ENTNTE LASTGY TS INGLHEY FNTDG IMQIGVFKGPNGFEY PAPAN'TDANN LE
GQAILYQNXFLTLNGKKYYFGSDSKAVIGLRTIDGKKYYFNTNTAVAVTGWQTINGKKYYFNTNTSIASTGYTIISGKAF
YFNTDGIMQIGVFKGPDGFEY FAPANTCANNIEGQAIRYONRFLYLHDNIYYFGNNSKAATGWVTIDGNRY Y FEPNTANMG
ANGYKTIDNKNFYFRNGLPQIGVFKGSNGFEYFAPANTDANNIEGQAIRYQNRFLHLLGKIYYFGNNSKAVTGWQTINGK
VYYFMPDTAMAAAGGLFEIDGVIYFFGVDSVKAVSGLIYINDSLYYFKPPVNNLITGFVTVGDDKYYFNPINGGAASIGE
TIIDDKNYYFNQSGVLQTGVFSTEDGFLYFAPANTLDENLEGEAIDFTGKLIIDENIYYFDECNYRGAVEWKELDGEMHY F
SPETGKAFXGINQIGDYKYYFNSDGVMCKGFVSINDNKHYFDDSGVMKVGY TEIDGKHFY FAENGEMOIGVENTEDGFXY
FAHHNEDLGNZEGEEISYSGILNFNNKIYYFDDSFTAVVGWKDLEZDGSKYYFDEDTAEAY IGLSLINDGQYYFNDDGINQ
VGFVTINDXVFYFSDSGIIESGVONIDCNYFYIDDNGIVQIGVFDTSDGYKYFAPANTVNDNIYGQAVEY SGLVRVGEDRV
YYPGETYTIETGNIYDMENESDKY Y EFNPETKKACKGINLIDDIKY YFDEKGIMRTGLISFENNNY Y FNENGEMQFGY INT
EDKMFYFGEDGVMQIGVFENTPDGFKYFAHONTLDENFEGESINYTGNLDLDEKRYYFTDEYTAATGSVIIDGEEYYFDED

TAQLVISEHRHHHT

SEQ ID NO :26 - nucleotide sequence of F52 new

ATGGCABCCGGTTGGCAGACCATCGATGGCARRAAATATTATT TTAATACCAACACCGCAATTGCAAGCACCGGCTATACCATTATCAACGGCA
ARCACTTTTATTTTAACACCGACGGCATTATGCAGATTGETGTGTTTAAAGGTCCGAACGGCTTTGAATACTTTGCACCGGCAARTACCGATGC
CAATAATATTGAAGGCCAGGCCATTCTGTATCAGAATGAATTTCTGACCCTGAACGGCAAARAATACTACTTTGGCAGCGATAGCAAAGCAGTT
ACCGGTTGGCGCATCATCARCAATAAGAARATATTACTTCAACCCGAATAATGCAATTGCAGCARTTCATCTGTGCACCATTAACAACGACARAT
ATTATTTCAGCTATGACGGTATTCTGCAGAATGGCTACATTACCATCGAACGCAACAACTTITATTICGATGCCRAACAACGARAGCAAAATGGT
GACCGGTGTTTTCAARAGGCCCTAATGGTTT TGAGTATTTCGCTCCGGCRAACACCCATAATAACAACATTGAAGGTCAGGCGATCGTTTATCAG
ARCAAATTCCTGACGCTGAATGGTAAGAAATACTATTTCGATAATGACAGCAAAGCCGTGACCGGCTGGCAGACAATTGACGGGAAGARATATT
ACTTTAATCTGAATACCGCAGAAGCAGCAACCGGTTGGCAAACGATCGACGGTARAAAGTACTACTTCAACCTGAACACAGCCGAAGCAGCCAC
AGGATGGCAGACTATTGATGGAARABRAATACTATTTCAACACCARCACCTTTATTGCATCTACCGGTTATACCAGCATTAACGGTARACATTTC
TACTTCAACACCGATGGTATCATGCAGATCGGCGTTTTCARAGGTCCAAATGGTTTCGAATACTTTGCCCCTGCCAARTACAGATGCAAATARCA
TCGAGGGTCAGGCAATCCTCTACCAARACARATTTCTGACCCTGAATGGGAAAAAATATTACTTTGGTAGCGATTCTAAAGCCGTTACCGGTCT
GCGTACCATTGATGGTAAAARATACTACTTTAATACGAATACAGCCGTTGCGGTTACAGGCTGGCAGACCATTAACGGGARAAAATACTATTTT
AACACAAATACCAGCATTGCCTCAARCGGGTTATACCATTATTTCGGGTAARCACTTCTACTTTAATACCGATGGTATTATGCAAATCGGAGTCT
TTAAAGGACCTGATGGGTTCGAATATTTTGCGCCTGCGAACACTGATGCGAARCAATATCGAAGGACAGGCAATCCGCTATCAGAATCGCTTTCT
GTATCTGCACGACAACATCTATTATTTTGGCAACAATTCAAAAGCAGCCACCGGCTGGGTTACAATTGATGGCAACCGCTACTATTTCGAACCG
AATACCGCAATGGGTGCAAATGGCTACAAAACCATCGATAATAAAAATTTCTATTTTCGCAACGGTCTGCCGCAGATCGGGGTATTTAAAGGTA
GCAACGGCTTCGAATACTTCGCTCCAGCGAATACGGACGCGAACAATATTGAGGGTCAAGCGATTCGTTATCAARACCGTTTTCTGCATCTGCT
GGGCAAAATCTACTACTTTGGCAATARCAGTAAAGCAGTTACTGGATGGCAGACRATCAATGGTAAAGTGTACTATTTTATGCCGGATACCGCC
ATGGCAGCAGCCGGTGGTCTGTTTGAAATTGATGGCGTGATCTAT TTTTTTGCTGTGGATGGTGTTARAGCAGTGAAAGGCCTGAACCAGATCG
GCGATTACAAATACTACTTCAACAGCGATGGCGTGATGCAGARAGGCTTTGTGAGCATCAACGATAACARACACTATTTCGATGATAGCGGTGT
GATGAAAGTGGGCTATACCGAAATTGATGGCARACATTTCTACTTCGCGGAMAACGGCGAAATGCAGATTGGCGTGTTCAATACCGAAGATGGT
TTCAAATACTTCGCGCACCATARCGAAGATCTGGGTAACGAAGAAGGCGAAGAAATTAGCTATAGCGGCATCCTGAACTTCAACAACRARATCT
ACTACTTTGATGATAGCTTTACCGCGGTGGTGCGCTGGARAGATCTGGAAGATGGCAGCARMATATTATTTCGATGAAGATACCGCGGAAGCGTA
TATTGGCCTGAGCCTGATTAACGATGGCCAGTACTATTTTAACGATGATGGCATTATGCAGGTGGGTTTCGTGACCATTAATGATAAAGTGTTC
TATTTCAGCGATAGCGGCATTATTGAAAGCGGCGTGCAGAACATTGATGATAACTACTTCTACATCGATGATAACGGCATTGTGCAGATCGGCG
TTTTTGATACCAGCGATGGCTACAAATATTTCGCACCGGCCAATACCGTGAACGATAACATTTATGGCCAGGCGGTGGAATATAGCGGTCTGGT
GCGTGTGGGCGAAGATGTGTATTATTTCGGCGARACCTATACCATCGARACCGGCTGGATTTATGATATGGARAACGARAGCGATARATATTAC
TTTAATCCGGAAACGARAAAAGCGTGCAAAGGCATTAACCTGATCGATGATATCARATACTATTTTGATGAAAAAGGCATTATGCGTACCGGTC
TGATTAGCTTCGAARACAACAACTATTACTTCAACGAARACGGTGARATGCAGTTCGGCTACATCAACATCGAAGATARAATGTTCTACTTCGG
CGAAGATGGTGTTATGCAGATTGGTGTTTTTAACACCCCGGATGGCTTCARATACTTTGCCCATCAGARTACCCTGGATGAAAATTTCGARAGGT
GAAAGCATTAACTATACCGGCTGGCTGGATCTGGATGARAAACGCTACTACTTCACCGATGAATACATTGCGGCGACCGGCAGCGTGATTATTG
ATGGCGAAGAATACTACTTCCGATCCGGATACCGCGCAGCTGGTGATTAGCGAACATCATCATCATCACCAT

SEQ ID NO :27 — amino acid sequence of F52 New

MATGWQTIDGKKYYFNTNTAIASTGYTIINGKHFYFNTDGIMQIGVFKGPNGFEYFAPANTDANNIEGQAILYQNEFLTLN
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GKKYYFGSDSKAVTGWRIINNKKYYFNPNNATAATHLCTINNDKYYFSYDGILQNGYITIERNNFYFDANNE SKMVTGVF
KGPNGFEYFAPANTHNNNIEGQAIVYQNKFLTLNGKKY YFDNDSKAVTGWQTIDGKKYYFNLNTAEAATGWQTIDGKKYY
FNLNTAEAATGWQTIDGKKYYFNTNTFIASTGYTSINGKHFYFNTDGIMQIGVFKGPNGFEYFAPANTDANNIEGQATLY
QONKFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYFNTNTAVAVTGRQTINGKKYYFNTNTSIASTGYTIISGKHFYFNTDG
IMQIGVFKGPDGFEYFAPANTDANNIEGQAIRYONRFLYLHDNIYYFGNNSKAATGWVTIDGNRYYFEPNTAMGANGYKT
IDNKNFYFRNGLPQIGVFKGSNGFEYFAPANTDANNIEGQAIRYQNRFLHLLGKIYYFGNNSKAVTGWQTINGKVY YFMP
DTAMAAAGGLFEIDGVIYFFGVDGVKAVKGLNQIGDYKYYFNSDGVMOKGFVSINDNKHYFDDSGVMKVGYTEIDGKHFY
FAENGEMQIGVFNTEDGFKYFAHHNEDLGNEEGEEISYSGILNFNNKIYYFDDSFTAVVGWKDLEDGSKYYFDEDTAEAY
IGLSLINDGQYYFNDDGIMQVGFVTINDRVFYFSDSGIIESGVONIDDNYFYIDDNGIVQIGVFDTSDGYKYFAPANTVN
DNIYGQAVEYSGLVRVGEDVYYFGETYTIETGWIYDMENESDKYYFNPETKKACKGINLIDDIKYYFDEKGIMRTGLISF
ENNNYYFNENGEMQFGYINIEDKMFYFGEDGVMQIGVEFNTPDGFKYFAHONTLDENFEGES INYTGWLDLDEKRYYFTDE

YIAATGSVIIDGEEYYFDPDTAQLVISEHHHHHH
SEQ ID NO:28 - sequence of toxin A fragment of F54 Gly

MATGWQTIDGKKYYFNTNTAIASTGYTIINGKHFYFNTDGIMQIGVFKGPNGFEYFAPANTDANNIEGQATILYQN
EFLTLNGKKYYFGSDSKAVTGWRIINNKKYYFNPNNAIAATHLCTINNDKYYFSYDGILONGYITIERNNEYEDA
NNESKMVTGVEKGPNGFEYFAPANTHNNNIEGQAIVYQONKFLTLNGKKYYFDNDSKAVTGWQTIDGKKYYEFNLNT
AEAATGWQTIDGKKYYEFNLNTAEAATGWQTIDGKKYYENTNTFIASTGYTSINGKHEYFNTDGIMQIGVFKGPNG
FEYFAPANTDANNIEGQAILYQNKFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYEFNTNTAVAVTGWQT INGKKYY
FNTNTSIASTGYTIISGKHFYFNTDGIMQIGVFKGPDGFEYFAPANTDANNIEGQATRYONRFLYLHDNIYYFGN
NSKAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNFYFRNGLPQIGVFKGSNGFEYFAPANTDANNIEGQATIRY
QNRELHLLGKIYYFGNNSKAVTGWQTINGKVYYFMPDTAMAAAGGLFEIDGVIYFFGVDGVKAPGIYG

SEQ ID NO:29 — sequence of toxin A fragment of F54 New

MATGWQTIDGKKYYFNTNTAIASTGYTIINGKHFYFNTDGIMQIGVFKGPNGFEYFAPANTDANNIEGOAILYON
EFLTLNGKKYYEFGSDSKAVTGWRIINNKKYYENPNNATAATHLCTINNDKYYFSYDGILONGYITIERNNEFYFDA
NNESKMVTGVFKGPNGFEYFAPANTHNNNIEGQAIVYQNKEFLTLNGKKYYFDNDSKAVTGWQT IDGKKY YFNLNT
AEAATGWQTIDGKKYYEFNLNTAEAATGWQTIDGKKYYENTNTFIASTGYTSINGKHFYFNTDGIMQIGVFKGPNG
FEYFAPANTDANNIEGQAILYONKFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYFNTNTAVAVTGWQTINGKKYY
FNTNTSIASTGYTIISGKHEYEFNTDGIMQIGVFKGPDGFEYFAPANTDANNIEGQAIRYQNRFLYLHDNIYYFGN
NSKAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNFYFRNGLPQIGVFKGSNGFEYFAPANTDANNIEGQATIRY
ONRFLHLLGKIYYFGNNSKAVTGWQTINGKVYYFMPDTAMAAAGGLFEIDGVIYFFGVDGVKAV

SEQ ID NO:30 — sequence of toxin A fragment of F5 ToxB

MATGWQTIDGKKYYEFNTNTAIASTGYTIINGKHFYFNTDGIMQIGVFKGPNGFEYFAPANTDANNIEGQATLYQN
EFLTLNGKKYYFGSDSKAVTGWRIINNKKYYFNPNNAIAATHLCTINNDKYYFSYDGILONGYITIERNNEYEFDA
NNESKMVTGVFKGPNGFEYFAPANTHNNNIEGQAIVYQONKFLTLNGKKYYFDNDSKAVTGWQTIDGKKYYEFNLNT
AEAATGWQTIDGKKYYEFNLNTAEAATGWQTIDGKKYYEFNTNTFIASTGYTSINGKHEYFNTDGIMQIGVEFKGPNG
FEYFAPANTDANNIEGQATILYQONKFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYENTNTAVAVTGWQT INGKKYY
FNTNTSIASTGYTIISGKHFYFNTDGIMQIGVFKGPDGFEYFAPANTDANNIEGQAIRYQNRFLYLHDNIYYE'GN
NSKAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNEYFRNGLPQIGVFKGSNGFEYFAPANTDANNIEGQATIRY
ONRFLHLLGKIYYFGNNSKAVTGWQTINGKVYYFMPDTAMAAAGGLFEIDGVIYFFGVDGVKAV

SEQ ID NO:31 —sequence of toxin A fragment of F52 New

10/35



WO 2012/163817 PCT/EP2012/059805

MATGWQTIDGKKYYFNTNTAIASTGYTIINGKHFYFNTDGIMQIGVFKGPNGEFEYFAPANTDANNIEGQATILYQON
EFLTLNGKKYYFGSDSKAVTIGWRIINNKKYYFNPNNATAATHLCTINNDKYYFSYDGILONGYITIERNNFYFDA
NNESKMVTGVFKGPNGFEYFAPANTHNNNIEGQAIVYONKFLTLNGKKYYEFDNDSKAVTGWQTIDGKKYYENLNT
ARAATGWQTIDGKKYYFNLNTAEAATGWQTIDGKKYYFNTNTFIASTGYTSINGKHEYFNTDGIMQIGVEKGPNG
FEYFAPANTDANNIEGQAILYQONKEFLTLNGKKYYFGSDSKAVTIGLRTIDGKKYYEFNTNTAVAVTGWQT INGKKYY
FNTNTSIASTGYTIISGKHFYFNTDGIMQIGVFKGPDGFEYFAPANTDANNIEGQATRYONRFLYLHDNIYYFGN
NSKAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNEYFRNGLPQIGVFKGSNGFEYFAPANTDANNIEGQATIRY
QONRFLHLLGKIYYFGNNSKAVTGWQTINGKVYYFMPDTAMAAAGGLFEIDGVIYFEFGVDGVKAV

SEQ ID NO:32 - sequence of toxin B fragment of F54Gly

TGEFVTVGDDKYYFNPINGGAASIGETIIDDKNYYFNQSGVLQTGVFSTEDGFKYFAPANTLDENLEGEAIDETGK
LITIDENIYYFDDNYRGAVEWKELDGEMHYFSPETGKAFKGLNQIGDYKYYFNSDGVMOKGFVSINDNKHYFDDSG
VMKVGYTEIDGKHFYFAENGEMQIGVENTEDGFKYFAHHNEDLGNEEGEEISYSGILNENNKIYYFDDSFTAVVG
WKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYFNDDGIMQVGEVTINDKVEYEFSDSGIIESGVQONIDDNYFYIDD
NGIVQIGVFDTSDGYKYFAPANTVNDNIYGQAVEYSGLVRVGEDVYYFGETYTIETGWIYDMENESDKYYFNPET
KKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYENENGEMQEFGY INIEDKMFYFGEDGVMQIGVENTPDGEFK
YFAHQNTLDENFEGESINYTGWLDLDEKRYYFTDEYIAATGSVIIDGEEYYFDPDTAQLVISE

SEQ ID NO:33 —sequence of toxin B fragment of F54 New

TGEVTVGDDKYYFNPINGGAASIGETIIDDKNYYFNQSGVLQTGVFSTEDGFKYFAPANTLDENLEGEAIDFTGK
LIIDENIYYFDDNYRGAVEWKELDGEMHYFSPETGKAFKGLNQIGDYKYYEFNSDGVMQKGFVSINDNKHYEFDDSG
VMKVGYTEIDGKHEFYFAENGEMQIGVENTEDGFKYFAHHNEDLGNEEGEEISYSGILNENNKIYYFDDSFTAVVG
WKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYEFNDDGIMQVGEVTINDKVEYFSDSGIIESGVONIDDNYFYIDD
NGIVQIGVFDTSDGYKYFAPANTVNDNIYGQAVEYSGLVRVGEDVYYFGETYTIETGWIYDMENESDKYYFNPET
KKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYFNENGEMOQFGY INIEDKMEFYEFGEDGVMQIGVENTPDGEFK
YFAHQNTLDENFEGESINYTGWLDLDEKRYYFTDEYTAATGSVIIDGEEYYFDPDTAQLVISE

SEQ.ID NO:34 - sequence of toxin B fragment of F5 ToxB

SGLIYINDSLYYFKPPVNNLITGEVTVGDDKYYEFNPINGGAASIGETIIDDKNYYEFNQSGVLQTGVESTEDGFKY
FAPANTLDENLEGEAIDFTGKLIIDENIYYFDDNYRGAVEWKELDGEMHYFSPETGKAFKGLNQIGDYKYYFNSD
GVMQKGFVSINDNKHYFDDSGVMKVGYTEIDGKHFYFAENGEMQIGVENTEDGFKYFAHHNEDLGNEEGEEISYS
GILNENNKIYYFDDSFTAVVGWKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYEFNDDGIMQOVGEVTINDKVEYES
DSGIIESGVQONIDDNYFYIDDNGIVQIGVFDTSDGYKYFAPANTVNDNIYGQAVEYSGLVRVGEDVYYFGETYTI
ETGWIYDMENESDKYYENPETKKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYENENGEMOFGY INTEDKM
FYFGEDGVMQIGVENTPDGFKYFAHQNTLDENFEGESINYTGWLDLDEKRYYFTDEYIAATGSVIIDGEEYYFDP
DTAQLVISE

SEQ ID NO:35 — sequence of toxin B fragment of F52 New

KGLNQIGDYKYYENSDGVMQOKGFVSINDNKHYFDDSGVMKVGYTEIDGKHFYFAENGEMQIGVENTEDGFKYEFAH
HNEDLGNEEGEEISYSGILNFNNKIYYFDDSFTAVVGWKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYFNDDGI
MQVGEFVTINDKVEYFSDSGIIESGVONIDDNYEFYIDDNGIVQIGVEDTSDGYKYFAPANTVNDNIYGQAVEYSGL
VRVGEDVYYFGETYTIETGWIYDMENESDKYYFNPETKKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYEN
ENGEMQFGYINIEDKMFYFGEDGVMOIGVENTPDGFKYFAHONTLDENFEGESINYTGWLDLDEKRYYFTDEYTA
ATGSVIIDGEEYYFDPDTAQLVISE
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FIGURE 2
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FIGURE 3
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FIGURE 4

C-terminal domain of ToxA
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FIGURE 5
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FIGURE 7
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FIGURE 8
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F5 var lot BMP90 (20Apr2012)
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FIGURE9

Far-UV CD of ToxA-ToxB fusions
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FIGURE 10

Near-UV CD of ToxA-ToxB fusions
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FIGURE 11

20100673 : Mice immunization with C. difficile
ToxA-Cter, ToxB-Cter and fusion proteins 2d
generation formulated in ASO3B
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FIGURE 12
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FIGURE 13
20100673 : Mice immunization with C. difficile
ToxA-Cter, ToxB-Cter and fusion proteins 2d
generation formulated in ASO3B
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FIGURE 14
201008673 : Mice immunization with C, difficile ToxA-Cter, ToxB-Cter
and fusion proteins 2d generation formulated in AS03B
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FIGURE 15
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F54 New Lot BMP156 (23Sep2011)
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FIGURE 16
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FIGURE 17

Near UV CD of new constructs
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FIGURE 18
Mice immunization with C. difficile fusion proteins formulated in
AS03B Anti-ToxA ELISA: ELISA titers (ug/ml) on individual Post Il sera
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FIGURE 19
Mice immunization with C. difficile fusion proteins formulated in
AS03B Anti-ToxB ELISA: ELISA titers (ug/mil) on Post Il individual sera
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FIGURE 20
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FIGURE 21
Mice immunization with C. difficile fusion proteins formulated in
AS03B Cytotoxicity inhibition assay on HT29 cells : inhibition titers on
Post lll pooled sera
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FIGURE 22
Mice immunization
with C. difficile fusion proteins formulated in ASO3B
Cytotoxicity inhibition assay on IMR90 cells (for ToxB) : inhibition
titers on Post lll pooled sera
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