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FIGURE 1

SEQ ID NO:1 - sequence of toxin A

MSLISKEELIKLAYSIRPRENEYKTILTNLDEYNKLTTNNNENKYLQLKKLNESIDVEMN
KYKTSSRNRALSNLKKDILKEVILIKNSNTSPVEKNLHEVWIGGEVSDIALEYTIKQWADT
NAEYNIKLWYDSEAFLVNTLKKAIVESSTTEALQLLEEEIQNPQEDNMKEYKKRMEEFIYD
ROKREFINYYKSQINKPTVPTIDDIIKSHLVSEYNRDETVLESYRTNSLRKINSNHGIDIR
ANSLEFTEQELLNIYSQELLNRGNLAAASDIVRLLALKNFGGVYLDVDMLPGIHSDLEKTI
SRPSSIGLDRWEMIKLEAIMKYKKYINNYTSENEFDKLDOQOLKDNEFKLIIESKSEKSEIES
KLENLNVSDLEIKIAFALGSVINQALISKQGSYLTNLVIEQVKNRYQEFLNQHLNPAIESD
NNFTDTTKIFHDSLENSATAENSMEFLTKIAPYLOQVGFMPEARSTISLSGPGAYASAYYDFE
INLQENTIEKTLKASDLIEFKFPENNLSQLTEQEINSLWSEFDOQASAKYQFEKYVRDYTGG
SLSEDNGVDENKNTALDKNYLLNNKIPSNNVEEAGSKNYVHYIIQLOGDDISYEATCNLE
SKNPKNSITIIQRNMNESAKSYFLSDDGESILELNKYRIPERLKNKEKVKVTFIGHGKDEF
NTSEFARLSVDSLSNEISSEFLDTIKLDISPKNVEVNLLGCNMESYDENVEETYPGKLLLS
IMDKITSTLPDVNKNSITIGANQYEVRINSEGRKELLAHSGKWINKEEAIMSDLSSKEYT
FEFDSIDNKLKAKSKNIPGLASISEDIKTLLLDASVSPDTKFILNNLKLNIESSIGDYIYY
EKLEPVKNITHNSIDDLIDEEFNLLENVSDELYELKKLNNLDEKYLISFEDISKNNSTYSV
REINKSNGESVYVETEKEIFSKYSEHITKEISTIKNSIITDVNGNLLDNIQLDHTSQVNT
LNAAFFIQSLIDYSSNKDVLNDLSTSVKVQLYAQLEFSTGLNTIYDSIQLVNLISNAVNDT
INVLPTITEGIPIVSTILDGINLGAAIKELLDEHDPLLKKELEAKVGVLAINMSLSTIAAT
VASIVGIGAEVTIFLLPIAGISAGIPSLVNNELILHDKATSVVNYENHLSESKKYGPLKT
EDDKILVPIDDLVISEIDEFNNNSIKLGTCNILAMEGGSGHTVTGNIDHFFSSPSISSHIP
SLSIYSAIGIETENLDESKKIMMLPNAPSRVEWWETGAVPGLRSLENDGTRLLDSIRDLY
PGKEFYWRFYAFFDYAITTLKPVYEDTNIKIKLDKDTRNFIMPTITTNEIRNKLSYSEFDGA
GGTYSLLLSSYPISTNINLSKDDLWIEFNIDNEVREISIENGTIKKGKLIKDVLSKIDINK
NKLIIGNQTIDEFSGDIDNKDRYIFLTCELDDKISLIIEINLVAKSYSLLLSGDKNYLISN
LSNTIEKINTLGLDSKNIAYNYTDESNNKYFGAISKTSOKSITIHYKKDSKNILEFYNDST
LEFNSKDFIAEDINVEMKDDINTITGKYYVDNNTDKSIDESISLVSKNQVKVNGLYLNES
VYSSYLDEVKNSDGHHNTSNEFMNLELDNISEWKLEGFENINEFVIDKYFTLVGKTNLGYVE
FICDNNKNIDIYFGEWKTSSSKSTIFSGNGRNVVVEPIYNPDTGEDISTSLDESYEPLYG
IDRYINKVLIAPDLYTSLININTNYYSNEYYPEIIVLNPNTEFHKKVNINLDSSSEFEYKWS
TEGSDEFILVRYLEESNKKILOKIRIKGILSNTQSEFNKMSIDEFKDIKKLSLGYIMSNEKSFE
NSENELDRDHLGFKIIDNKTYYYDEDSKLVKGLININNSLEYFDPIEFNLVTGWQTINGK
KYYFDINTGAALTSYKIINGKHFYFNNDGVMOLGVEKGPDGEFEYFAPANTONNNIEGQAT
VYQSKFLTLNGKKYYEDNNSKAVTGWRIINNEKYYEFNPNNATIAAVGLOVIDNNKYYENPD
TAITISKGWQTVNGSRYYFDTDTAIAEFNGYKTIDGKHEYFDSDCVVKIGVESTSNGFEYFA
PANTYNNNIEGQAIVYQSKELTLNGKKYYEDNNSKAVTIGLOTIDSKKYYENTNTAEAATG
WOTIDGKKYYFNTNTAEAATGWOT IDGKKYYFNTNTATIASTGYTIINGKHFYENTDGIMO
IGVEFKGPNGFEYFAPANTDANNIEGQAILYONEFLTLNGKKYYFGSDSKAVTGWRIINNK
KYYFNPNNAIAATHLCTINNDKYYEFSYDGILONGYITIERNNEYEDANNESKMVTGVEKG
PNGFEYFAPANTHNNNIEGQAIVYQONKFLTLNGKKYYEDNDSKAVTGWQTIDGKKYYEFNL
NTAEAATGWQTIDGKKYYEFNLNTAEAATGWQTIDGKKYYEFNTNTEIASTGYTSINGKHEY
FNTDGIMQIGVFKGPNGFEYFAPANTDANNIEGQAILYONKFLTLNGKKYYEFGSDSKAVT
GLRTIDGKKYYENTNTAVAVTGWQTINGKKYYENTNTSIASTGYTIISGKHFYENTDGIM
QIGVFKGPDGFEYFAPANTDANNIEGQAIRYONRFLYLHDNIYYEGNNSKAATGWVTIDG
NRYYFEPNTAMGANGYKTIDNKNEYEFRNGLPQIGVEFKGSNGFEYFAPANTDANNIEGQAT
RYONRFLHLLGKIYYFGNNSKAVTGWQTINGKVYYEFMPDTAMAAAGGLFEIDGVIYEFGV
DGVKAPGIYG

SEQ ID NO:2 - sequence of toxin B

MSLVNRKQLEKMANVREFRTQEDEYVAILDALEEYHNMSENTVVEKYLKLKDINSLTDIYT
DTYKKSGRNKALKKFKEYLVTEVLELKNNNLTPVEKNLHEVWIGGQINDTAINYINQWKD
VNSDYNVNVEYDSNAFLINTLKKTVVESAINDTLESFRENLNDPREDYNKFEFRKRMEITY
DKOKNFINYYKAQREENPELIIDDIVKTYLSNEYSKEIDELNTYIEESLNKITONSGNDV
RNFEEFKNGESENLYEQELVERWNLAAASDILRISALKEIGGMYLDVDMLPGIQPDLFES
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IEKPSSVTVDFWEMTKLEAIMKYKEYIPEYTSEHFDMLDEEVQSSFESVLASKSDKSEILF
SSLGDMEASPLEVKIAEFNSKGIINQGLISVKDSYCSNLIVKQIENRYKILNNSLNPATISE
DNDENTTTNTFIDSIMAEANADNGRFMMELGKYLRVGEFPDVKTTINLSGPEAYAAAYQD
LIMFKEGSMNIHLIEADLRNFEISKTNISQSTEQEMASLWSEFDDARAKAQFEEYKRNYFE
GSLGEDDNLDESONIVVDKEYLLEKISSLARSSERGYIHYIVQLOGDKISYEAACNLEAK
TPYDSVLFQKNIEDSEIAYYYNPGDGEIQEIDKYKIPSIISDRPKIKLTFIGHGKDEENT
DIFAGFDVDSLSTEIEAAIDLAKEDISPKSIEINLLGCNMESYSINVEETYPGKLLLKVK
DKISELMPSISQODSIIVSANQYEVRINSEGRRELLDHSGEWINKEESIIKDISSKEYISE
NPKENKITVKSKNLPELSTLLOQEIRNNSNSSDIELEEKVMLTECEINVISNIDTQIVEER
IEEAKNLTSDSINYIKDEFKLIESISDALCDLKQONELEDSHEISFEDISETDEGESIRE
INKETGESIFVETEKTIFSEYANHITEEISKIKGTIFDTVNGKLVKKYVNLDTTHEVNTLN
AAFFIQSLIEYNSSKESLSNLSVAMKVOVYAQLFSTGLNTITDAAKVVELVSTALDETID
LLPTLSEGLPIIATIIDGVSLGAAIKELSETSDPLLROQEIEAKIGIMAVNLTTATTAITIT
SSLGIASGFSILLVPLAGISAGIPSLVNNELVLRDKATKVVDYFKHVSLVETEGVETLLD
DKIMMPQDDLVISEIDENNNSIVLGKCEIWRMEGGSGHTVTDDIDHFEFSAPSITYREPHL
SIYDVLEVQKEELDLSKDLMVLPNAPNRVFAWETGWTPGLRSLENDGTKLLDRIRDNYEG
EFYWRYFAFIADALITTLKPRYEDTNIRINLDSNTRSFIVPIITTEYIREKLSYSEFYGSG
GTYALSLSQYNMGINIELSESDVWIIDVDNVVRDVTIESDKIKKGDLIEGILSTLSIEEN
KITLNSHEINFSGEVNGSNGEVSLTFSILEGINAIIEVDLLSKSYKLLISGELKILMLNS
NHIQOKIDYIGENSELQKNIPYSEVDSEGKENGEFINGSTKEGLEVSELPDVVLISKVYMD
DSKPSFGYYSNNLKDVKVITKDNVNILTGYYLKDDIKISLSLTLODEKTIKLNSVHLDES
GVAEILKFMNRKGNTNTSDSLMSEFLESMNIKSIEVNELOSNIKFILDANFIISGTTSIGO
FEFICDENDNIQPYFIKEFNTLETNYTLYVGNRONMIVEPNYDLDDSGDISSTVINESQKY
LYGIDSCVNKVVISPNIYTDEINITPVYETNNTYPEVIVLDANYINEKINVNINDLSIRY
VWSNDGNDEFILMSTSEENKVSQVKIREFVNVEFKDKTLANKLSENEFSDKQDVPVSEIILSET
PSYYEDGLIGYDLGLVSLYNEKEFYINNFGMMVSGLIYINDSLYYFKPPVNNLITGEVTVG
DDKYYFNPINGGAASIGETIIDDKNYYEFNQSGVLOTGVESTEDGEFKYFAPANTLDENLEG
EATIDFTGKLIIDENIYYFDDNYRGAVEWKELDGEMHYFSPETGKAFKGLNQIGDYKYYEN
SDGVMQOKGEFVSINDNKHYFDDSGVMKVGYTEIDGKHEYFAENGEMOIGVENTEDGEFKYFA
HHNEDLGNEEGEEISYSGILNEFNNKIYYEFDDSFTAVVGWKDLEDGSKYYFDEDTAEAYIG
LSLINDGQYYEFNDDGIMQVGEVTINDKVEYFSDSGIIESGVONIDDNYFYIDDNGIVQIG
VEDTSDGYKYFAPANTVNDNIYGQAVEYSGLVRVGEDVYYEFGETYTIETGWIYDMENESD
KYYFNPETKKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYENENGEMQFGYINIED
KMEYFGEDGVMQIGVENTPDGFKYFAHONTLDENFEGESINYTGWLDLDEKRYYFTDEY I
AATGSVIIDGEEYYFDPDTAQLVISE

SEQ ID NO:3 - sequence of Fusion 1

MGWQTIDGKKYYFNTNTAIASTGYTIINGKHEFYFNTDGIMOQIGVFKGPNGFEYFAPANTDANNIEGQAILYQNEF
LTLNGKKYYFGSDSKAVTGWRIINNKKYYEFNPNNATAATHLCTINNDKYYFSYDGILONGYITIERNNEYEDANN
ESKMVTGVEFKGPNGFEYFAPANTHNNNIEGOAIVYQONKFLTLNGKKYYEFDNDSKAVTGWQTIDGKKYYEFNLNTAE
AATGWQTIDGKKYYFNLNTAEAATGWQTIDGKKYYEFNTNTFIASTGYTSINGKHEYENTDGIMQIGVEFKGPNGEE
YFAPANTDANNIEGQAILYONKFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYENTNTAVAVTGWQTINGKKYYEN
TNTSIASTGYTIISGKHEYFNTDGIMQIGVFKGPDGFEYFAPANTDANNIEGQAIRYONRFLYLHDNIYYFGNNS
KAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNEFYFRNGLPQIGVEKGSNGFEYFAPANTDANNIEGQAIRYQN
REFLHLLGKIYYFGNNSKAVTGWQTINGKVYYFMPDTAMAAAGGLFEIDGVIYFFGVDGVKAPGEVSINDNKHYED
DSGVMKVGYTEIDGKHEYFAENGEMOIGVENTEDGEFKYFAHHNEDLGNEEGEEISYSGILNENNKIYYEFDDSETA
VVGWKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYEFNDDGIMQVGEVTINDKVEYEFSDSGIIESGVONIDDNYEY
IDDNGIVQIGVEDTSDGYKYFAPANTVNDNIYGOAVEY SGLVRVGEDVYYFGETYTIETGWIYDMENESDKYYEN
PETKKACKGINLIDDIKYYEFDEKGIMRTGLISFENNNYYEFNENGEMOQFGY INIEDKMEYEFGEDGVMQIGVENTPD
GFKYFAHONTLDENFEGESINYTGWLDLDEKRYYFTDEYIAATGSVIIDGEEYYEFDPDTAQLVISE

SEQ ID NO:4 - sequence of Fusion 2

MGWQTIDGKKYYFNTNTAIASTGYTIINGKHEFYFNTDGIMOQIGVFKGPNGFEYFAPANTDANNIEGQAILYQNEF
LTLNGKKYYFGSDSKAVTGWRIINNKKYYEFNPNNATAATHLCTINNDKYYFSYDGILONGYITIERNNEYEDANN
ESKMVTGVEFKGPNGFEYFAPANTHNNNIEGOAIVYQONKFLTLNGKKYYEFDNDSKAVTGWQTIDGKKYYEFNLNTAE
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AATGWQTIDGKKYYFNLNTAEAATGWQTIDGKKYYEFNTNTFIASTGYTSINGKHEYENTDGIMQIGVEFKGPNGEE
YFAPANTDANNIEGQAILYONKFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYENTNTAVAVTGWQTINGKKYYEN
TNTSIASTGYTIISGKHEYFNTDGIMQIGVFKGPDGFEYFAPANTDANNIEGQAIRYONRFLYLHDNIYYFGNNS
KAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNEYEFRNGLPQIGVEFKGSNGFEYFAPANTDANNIEGQATIRYQON
REFLHLLGKIYYFGNNSKAVTGWQTINGKVYYFMPDTAMAAAGGLNQIGDYKYYEFNSDGVMQKGEVSINDNKHYED
DSGVMKVGYTEIDGKHEYFAENGEMOIGVENTEDGEFKYFAHHNEDLGNEEGEEISYSGILNENNKIYYEFDDSETA
VVGWKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYEFNDDGIMQVGEVTINDKVEYEFSDSGIIESGVONIDDNYEY
IDDNGIVQIGVEDTSDGYKYFAPANTVNDNIYGOAVEY SGLVRVGEDVYYFGETYTIETGWIYDMENESDKYYEN
PETKKACKGINLIDDIKYYEFDEKGIMRTGLISFENNNYYEFNENGEMOQFGY INIEDKMEYEFGEDGVMQIGVENTPD
GFKYFAHONTLDENFEGESINYTGWLDLDEKRYYFTDEYIAATGSVIIDGEEYYEFDPDTAQLVISE

SEQ ID NO:5 - sequence of Fusion 3

MGWQTIDGKKYYFNTNTAIASTGYTIINGKHEFYFNTDGIMOQIGVFKGPNGFEYFAPANTDANNIEGQAILYQNEF
LTLNGKKYYFGSDSKAVTGWRIINNKKYYEFNPNNATIAATHLCTINNDKYYEFSYDGILONGYITIERNNEYEDANN
ESKMVTGVEFKGPNGFEYFAPANTHNNNIEGOAIVYQONKFLTLNGKKYYEFDNDSKAVTGWQTIDGKKYYEFNLNTAE
AATGWQTIDGKKYYFNLNTAEAATGWQTIDGKKYYEFNTNTFIASTGYTSINGKHEYENTDGIMQIGVEFKGPNGEE
YFAPANTDANNIEGQAILYONKFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYENTNTAVAVTGWQTINGKKYYEN
TNTSIASTGYTIISGKHEYFNTDGIMQIGVFKGPDGFEYFAPANTDANNIEGQAIRYONRFLYLHDNIYYFGNNS
KAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNEYEFRNGLPQIGVEFKGSNGFEYFAHHNEDLGNEEGEEISYSG
ILNFNNKIYYFDDSEFTAVVGWKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYENDDGIMOQVGEVTINDKVEYESD
SGIIESGVONIDDNYEFYIDDNGIVQIGVEDTSDGYKYFAPANTVNDNIYGQAVEYSGLVRVGEDVYYFGETYTIE
TGWIYDMENESDKYYEFNPETKKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYENENGEMQEFGYINIEDKME
YFGEDGVMQIGVENTPDGEKYFAHONTLDENFEGESINYTGWLDLDEKRYYFTDEYIAATGSVIIDGEEYYFDPD
TAQLVISE

SEQ ID NO:6 — sequence of Fusion 4

MGWQTIDGKKYYFNTNTAIASTGYTIINGKHEFYFNTDGIMOQIGVFKGPNGFEYFAPANTDANNIEGQAILYQNEF
LTLNGKKYYFGSDSKAVTGWRIINNKKYYEFNPNNATAATHLCTINNDKYYFSYDGILONGYITIERNNEYEDANN
ESKMVTGVEFKGPNGFEYFAPANTHNNNIEGOAIVYQONKFLTLNGKKYYEFDNDSKAVTGWQTIDGKKYYEFNLNTAE
AATGWQTIDGKKYYFNLNTAEAATGWQTIDGKKYYEFNTNTFIASTGYTSINGKHEYENTDGIMQIGVEFKGPNGEE
YFAPANTDANNIEGQAILYONKFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYENTNTAVAVTGWQTINGKKYYEN
TNTSIASTGYTIISGKHEYFNTDGIMQIGVFKGPDGFEYFAPANTDANNIEGQAIRYONRFLYLHDNIYYFGNNS
KAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNEYEFRNGLPQIGVEFKGSNGFEYFAPANTDANNIEGQATIRYQON
RFLHLLGKIYYFGNNSKAVTGWQTINGKVYYFMPDTAMAAAGGETIIDDKNYYFNQSGVLOTGVESTEDGEKYFA
PANTLDENLEGEAIDFTGKLIIDENIYYEFDDNYRGAVEWKELDGEMHYFSPETGKAFKGLNQIGDYKYYEFNSDGV
MOKGEVSINDNKHYEDDSGVMKVGYTEIDGKHEYFAENGEMQIGVENTEDGEFKYFAHHNEDLGNEEGEEISYSGI
LNFNNKIYYEFDDSEFTAVVGWKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYEFNDDGIMQVGEVTINDKVEYFESDS
GIIESGVONIDDNYFYIDDNGIVQIGVEDTSDGYKYFAPANTVNDNIYGQAVEYSGLVRVGEDVYYFGETYTIET
GWIYDMENESDKYYFNPETKKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYEFNENGEMOQEFGYINIEDKMEY
FGEDGVMQOIGVENTPDGFKYFAHONTLDENFEGESINYTGWLDLDEKRYYFTDEYIAATGSVIIDGEEYYFDPDT
AQLVISE

SEQ ID NO:7 — sequence of Fusion 5

MGWQTIDGKKYYFNTNTAIASTGYTIINGKHEFYFNTDGIMOQIGVFKGPNGFEYFAPANTDANNIEGQAILYQNEF
LTLNGKKYYFGSDSKAVTGWRIINNKKYYEFNPNNATAATHLCTINNDKYYFSYDGILONGYITIERNNEYEDANN
ESKMVTGVEFKGPNGFEYFAPANTHNNNIEGOAIVYQONKFLTLNGKKYYEFDNDSKAVTGWQTIDGKKYYEFNLNTAE
AATGWQTIDGKKYYFNLNTAEAATGWQTIDGKKYYEFNTNTFIASTGYTSINGKHEYENTDGIMQIGVEFKGPNGEE
YFAPANTDANNIEGQAILYONKFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYENTNTAVAVTGWQTINGKKYYEN
TNTSIASTGYTIISGKHEYFNTDGIMQIGVFKGPDGFEYFAPANTDANNIEGQAIRYONRFLYLHDNIYYFGNNS
KAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNEYEFRNGLPQIGVEFKGSNGFEYFAPANTDANNIEGQATIRYQON
RFLHLLGKIYYFGNNSKAVTGWQTINGKVYYFMPDTAMAAAGGLFEIDGVIYFFGVDGVKAPGIYGGGEVSINDN
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KHYFDDSGVMKVGYTEIDGKHFYFAENGEMOIGVENTEDGEFKYFAHHNEDLGNEEGEEISYSGILNENNKIYYED
DSFTAVVGWKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYENDDGIMQVGEVTINDKVEYFSDSGIIESGVQONID
DNYEFYIDDNGIVQIGVEDTSDGYKYFAPANTVNDNIYGQAVEYSGLVRVGEDVYYFGETYTIETGWIYDMENESD
KYYFNPETKKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYENENGEMQFGYINIEDKMEYEFGEDGVMQIGV
FNTPDGFKYFAHONTLDENFEGESINYTGWLDLDEKRYYFTDEYIAATGSVIIDGEEYYFDPDTAQLVISE

SEQ ID NO:8 sequence of individual toxin A fragment

MASTGYTSINGKHEYEFNTDGIMQIGVEKGPNGFEYFAPANTDANNIEGOATLYONKELTLNGKKYYFGSDSKAVT
GLRTIDGKKYYENTNTAVAVTGWQTINGKKYYFNTNTSIASTGYTIISGKHEYEFNTDGIMOQIGVEKGPDGEEYFEFA
PANTDANNIEGOAIRYONRELYLHDNIYYFGNNSKAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNEYFRNGL
POIGVFKGSNGFEYFAPANTDANNIEGOQATIRYONRFLHLLGKIYYFGNNSKAVTGWQTINGKVYYEFMPDTAMAAA
GGLFEIDGVIYFEFGVDGVKAP

SEQ ID NO:9 - sequence of individual toxin B fragment

MILMSTSEENKVSQVKIREFVNVEFKDKTLANKLSEFNESDKQODVPVSEITLSEFTPSYYEDGLIGYDLGLVSLYNEKE
YINNFGMMVSGLIYINDSLYYFKPPVNNLITGEFVTVGDDKYYEFNPINGGAASIGETIIDDKNYYENQSGVLQTGV
FSTEDGEFKYFAPANTLDENLEGEAIDFTGKLIIDENIYYFDDNYRGAVEWKELDGEMHYFSPETGKAFKGLNQIG
DYKYYFNSDGVMQOQKGEVSINDNKHYFDDSGVMKVGYTEIDGKHEYFAENGEMOIGVENTEDGEFKYFAHHNEDLGN
EEGEEISYSGILNENNKIYYEDDSFTAVVGWKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYEFNDDGIMQVGEVT
INDKVEYFSDSGIIESGVONIDDNYFYIDDNGIVQIGVEDTSDGYKYFAPANTVNDNIYGQAVEYSGLVRVGEDV
YYFGETYTIETGWIYDMENESDKYYFNPETKKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYENENGEMQF
GYINIEDKMEFYFGEDGVMQIGVENTPDGEFKYFAHONTLDENFEGESINYTGWLDLDEKRYYFTDEYIAATGSVII
DGEEYYFDPDTA

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

MGWOTIDGKKYYEFNTNTAIASTGYTIINGKHFYEFNTDGIMQIGVEKGPNGFEYFAPANTDANNIEGQAILYQNEF
LTLNGKKYYFGSDSKAVTGWRIINNKKYYEFNPNNATAATHLCTINNDKYYFSYDGILONGYITIERNNEYEDANN
ESKMVTGVEFKGPNGFEYFAPANTHNNNIEGOAIVYQONKFLTLNGKKYYEFDNDSKAVTGWQTIDGKKYYEFNLNTAE
AATGWQTIDGKKYYFNLNTAEAATGWQTIDGKKYYEFNTNTFIASTGYTSINGKHEYENTDGIMQIGVEFKGPNGEE
YFAPANTDANNIEGQAILYONKFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYENTNTAVAVTGWQTINGKKYYEN
TNTSIASTGYTIISGKHEYFNTDGIMQIGVFKGPDGFEYFAPANTDANNIEGQAIRYONRFLYLHDNIYYFGNNS
KAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNEYEFRNGLPQIGVEFKGSNGFEYFAPANTDANNIEGQATIRYQON
RFLHLLGKIYYFGNNSKAVTGWQTINGKVYYFMPDTAMAAAGGLFEIDGVIYFFGVDGVKAP

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

MGWQTIDGKKYYFNTNTAIASTGYTIINGKHEFYFNTDGIMOQIGVFKGPNGFEYFAPANTDANNIEGQAILYQNEF
LTLNGKKYYFGSDSKAVTGWRIINNKKYYEFNPNNATAATHLCTINNDKYYFSYDGILONGYITIERNNEYEDANN
ESKMVTGVEFKGPNGFEYFAPANTHNNNIEGOAIVYQONKFLTLNGKKYYEFDNDSKAVTGWQTIDGKKYYEFNLNTAE
AATGWQTIDGKKYYFNLNTAEAATGWQTIDGKKYYEFNTNTFIASTGYTSINGKHEYENTDGIMQIGVEFKGPNGEE
YFAPANTDANNIEGQAILYONKFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYENTNTAVAVTGWQTINGKKYYEN
TNTSIASTGYTIISGKHEYFNTDGIMQIGVFKGPDGFEYFAPANTDANNIEGQAIRYONRFLYLHDNIYYFGNNS
KAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNEYEFRNGLPQIGVEFKGSNGFEYFAPANTDANNIEGQATIRYQON
RFLHLLGKIYYFGNNSKAVTGWQTINGKVYYFMPDTAMAAAG

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

MGWQTIDGKKYYFNTNTAIASTGYTIINGKHEFYFNTDGIMOQIGVFKGPNGFEYFAPANTDANNIEGQAILYQNEF
LTLNGKKYYFGSDSKAVTGWRIINNKKYYEFNPNNATAATHLCTINNDKYYFSYDGILONGYITIERNNEYEDANN
ESKMVTGVEFKGPNGFEYFAPANTHNNNIEGOAIVYQONKFLTLNGKKYYEFDNDSKAVTGWQTIDGKKYYEFNLNTAE
AATGWQTIDGKKYYFNLNTAEAATGWQTIDGKKYYEFNTNTFIASTGYTSINGKHEYENTDGIMQIGVEFKGPNGEE
YFAPANTDANNIEGQAILYONKFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYENTNTAVAVTGWQTINGKKYYEN

4/35



WO 2012/163817 PCT/EP2012/059805

TNTSIASTGYTIISGKHEYFNTDGIMQIGVFKGPDGFEYFAPANTDANNIEGQAIRYONRFLYLHDNIYYFGNNS
KAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNEYFRNGLPQIGVEFKGSNGFEY

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

MGWQTIDGKKYYFNTNTAIASTGYTIINGKHEFYFNTDGIMOQIGVFKGPNGFEYFAPANTDANNIEGQAILYQNEF
LTLNGKKYYFGSDSKAVTGWRIINNKKYYEFNPNNATAATHLCTINNDKYYFSYDGILONGYITIERNNEYEDANN
ESKMVTGVEFKGPNGFEYFAPANTHNNNIEGOAIVYQONKFLTLNGKKYYEFDNDSKAVTGWQTIDGKKYYEFNLNTAE
AATGWQTIDGKKYYFNLNTAEAATGWQTIDGKKYYEFNTNTFIASTGYTSINGKHEYENTDGIMQIGVEFKGPNGEE
YFAPANTDANNIEGQAILYONKFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYENTNTAVAVTGWQTINGKKYYEN
TNTSIASTGYTIISGKHEYFNTDGIMQIGVFKGPDGFEYFAPANTDANNIEGQAIRYONRFLYLHDNIYYFGNNS
KAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNEYEFRNGLPQIGVEFKGSNGFEYFAPANTDANNIEGQATIRYQON
RFLHLLGKIYYFGNNSKAVTGWQTINGKVYYFMPDTAMAAAG

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

MGWQTIDGKKYYFNTNTAIASTGYTIINGKHEFYFNTDGIMOQIGVFKGPNGFEYFAPANTDANNIEGQAILYQNEF
LTLNGKKYYFGSDSKAVTGWRIINNKKYYEFNPNNATAATHLCTINNDKYYFSYDGILONGYITIERNNEYEDANN
ESKMVTGVEFKGPNGFEYFAPANTHNNNIEGOAIVYQONKFLTLNGKKYYEFDNDSKAVTGWQTIDGKKYYEFNLNTAE
AATGWQTIDGKKYYFNLNTAEAATGWQTIDGKKYYEFNTNTFIASTGYTSINGKHEYENTDGIMQIGVEFKGPNGEE
YFAPANTDANNIEGQAILYONKFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYENTNTAVAVTGWQTINGKKYYEN
TNTSIASTGYTIISGKHEYFNTDGIMQIGVFKGPDGFEYFAPANTDANNIEGQAIRYONRFLYLHDNIYYFGNNS
KAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNEYEFRNGLPQIGVEFKGSNGFEYFAPANTDANNIEGQATIRYQON
RELHLLGKIYYFGNNSKAVTGWQTINGKVYYFMPDTAMAAAGGLFEIDGVIYFFGVDGVKAPGIYG

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

GFVSINDNKHYFDDSGVMKVGYTEIDGKHEYFAENGEMOQIGVENTEDGFKYFAHHNEDLGNEEGEEISYSGILNFE
NNKIYYEFDDSETAVVGWKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYENDDGIMQVGEVTINDKVEYESDSGIT
ESGVONIDDNYFYIDDNGIVQIGVEDTSDGYKYFAPANTVNDNIYGOAVEYSGLVRVGEDVYYFGETYTIETGWI
YDMENESDKYYFNPETKKACKGINLIDDIKYYFDEKGIMRTGLISEFENNNYYEFNENGEMOQEFGYINIEDKMEYFGE
DGVMQIGVENTPDGEFKYFAHONTLDENFEGESINYTGWLDLDEKRYYFTDEYTAATGSVIIDGEEYYEFDPDTAQL
VISE

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

GLNQIGDYKYYEFNSDGVMOKGEFVSINDNKHYFDDSGVMKVGYTEIDGKHEFYFAENGEMQIGVENTEDGFKYFAHH
NEDLGNEEGEEISYSGILNENNKIYYEDDSFTAVVGWKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYEFNDDGIM
QVGEFVTINDKVEYEFSDSGIIESGVONIDDNYEFYIDDNGIVQIGVEDTSDGYKYFAPANTVNDNIYGQAVEYSGLV
RVGEDVYYFGETYTIETGWIYDMENESDKYYEFNPETKKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYENE
NGEMQFGYINIEDKMEFYEFGEDGVMQIGVENTPDGFKYFAHONTLDENFEGESINYTGWLDLDEKRYYFTDEYIAA
TGSVIIDGEEYYFDPDTAQLVISE

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

FAHHNEDLGNEEGEEISYSGILNEFNNKIYYEFDDSEFTAVVGWKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYEND
DGIMQVGEFVTINDKVEYEFSDSGIIESGVONIDDNYEFYIDDNGIVQIGVEDTSDGYKYFAPANTVNDNIYGQAVEY
SGLVRVGEDVYYFGETYTIETGWIYDMENESDKYYEFNPETKKACKGINLIDDIKYYFDEKGIMRTGLISFENNNY
YEFNENGEMQFGYINIEDKMFYFGEDGVMQIGVENTPDGFKYFAHONTLDENFEGESINYTGWLDLDEKRYYEFTDE
YIAATGSVIIDGEEYYFDPDTAQLVISE

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

GETIIDDKNYYEFNQSGVLOTGVESTEDGFKYFAPANTLDENLEGEAIDFTGKLIIDENIYYFDDNYRGAVEWKEL
DGEMHYFSPETGKAFKGLNQIGDYKYYENSDGVMOKGEVSINDNKHYFDDSGVMKVGYTEIDGKHEYEFAENGEMQ
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IGVENTEDGFKYFAHHNEDLGNEEGEEISYSGILNENNKIYYEDDSFTAVVGWKDLEDGSKYYEFDEDTAEAYIGL
SLINDGQYYFNDDGIMQVGEVTINDKVEYEFSDSGITIESGVONIDDNYFYIDDNGIVQIGVEDTSDGYKYFAPANT
VNDNIYGQAVEYSGLVRVGEDVYYFGETYTIETGWIYDMENESDKYYFNPETKKACKGINLIDDIKYYEDEKGIM
RTGLISFENNNYYENENGEMQFGYINIEDKMEYFGEDGVMQIGVENTPDGFKYFAHONTLDENFEGESINYTGWL
DLDEKRYYFTDEYIAATGSVIIDGEEYYFDPDTAQLVISE

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

GFVSINDNKHYFDDSGVMKVGYTEIDGKHEYFAENGEMOQIGVENTEDGFKYFAHHNEDLGNEEGEEISYSGILNFE
NNKIYYFDDSFTAVVGWKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYENDDGIMOQVGEVTINDKVEYEFSDSGIT
ESGVONIDDNYFYIDDNGIVQIGVEDTSDGYKYFAPANTVNDNIYGOAVEYSGLVRVGEDVYYFGETYTIETGWI
YDMENESDKYYFNPETKKACKGINLIDDIKYYFDEKGIMRTGLISEFENNNYYEFNENGEMOQEFGYINIEDKMEYFGE
DGVMQIGVENTPDGEFKYFAHONTLDENFEGESINYTGWLDLDEKRYYFTDEYTAATGSVIIDGEEYYEFDPDTAQL
VISE

SEQ ID NO :20 — nucleotide sequence of F54 Gly

ATGGCAACCGGTTGGCAGACCATCGATGGCAAAAAATATTATTTTAATACCAACACCGCAATTGCAAGCACCGGCTATACCATTATCAACGGCA
AACACTTTTATTTTAACACCGACGGCATTATGCAGATTGGTGTGTTTAAAGGTCCGAACGGCTTTGAATACTTTGCACCGGCAAATACCGATGC
CAATAATATTGAAGGCCAGGCCATTCTGTATCAGAATGAATTTCTGACCCTGAACGGCAAAAAATACTACTTTGGCAGCGATAGCAAAGCAGTT
ACCGGTTGGCGCATCATCAACAATAAGAAATATTACTTCAACCCGAATAATGCAATTGCAGCAATTCATCTGTGCACCATTAACAACGACAAAT
ATTATTTCAGCTATGACGGTATTCTGCAGAATGGCTACATTACCATCGAACGCAACAACTTTTATTTCGATGCCAACAACGAAAGCAAAATGGT
GACCGGTGTTTTCAAAGGCCCTAATGGTTTTGAGTATTTCGCTCCGGCAAACACCCATAATAACAACATTGAAGGTCAGGCGATCGTTTATCAG
AACAAATTCCTGACGCTGAATGGTAAGAAATACTATTTCGATAATGACAGCAAAGCCGTGACCGGCTGGCAGACAATTGACGGGAAGAAATATT
ACTTTAATCTGAATACCGCAGAAGCAGCAACCGGTTGGCAAACGATCGACGGTAAAAAGTACTACTTCAACCTGAACACAGCCGAAGCAGCCAC
AGGATGGCAGACTATTGATGGAAAAAAATACTATTTCAACACCAACACCTTTATTGCATCTACCGGTTATACCAGCATTAACGGTAAACATTTC
TACTTCAACACCGATGGTATCATGCAGATCGGCGTTTTCAAAGGTCCAAATGGTTTCGAATACTTTGCCCCTGCCAATACAGATGCAAATAACA
TCGAGGGTCAGGCAATCCTGTACCAAAACAAATTTCTGACCCTGAATGGGAAAAAATATTACTTTGGTAGCGATTCTAAAGCCGTTACCGGTCT
GCGTACCATTGATGGTAAAAAATACTACTTTAATACGAATACAGCCGTTGCGGTTACAGGCTGGCAGACCATTAACGGGAAAAAATACTATTTT
AACACAAATACCAGCATTGCCTCAACGGGTTATACCATTATTTCGGGTAAACACTTCTACTTTAATACCGATGGTATTATGCAAATCGGAGTCT
TTAAAGGACCTGATGGGTTCGAATATTTTGCGCCTGCGAACACTGATGCGAACAATATCGAAGGACAGGCAATCCGCTATCAGAATCGCTTTCT
GTATCTGCACGACAACATCTATTATTTTGGCAACAATTCAAAAGCAGCCACCGGCTGGGTTACAATTGATGGCAACCGCTACTATTTCGAACCG
AATACCGCAATGGGTGCAAATGGCTACAAAACCATCGATAATAAAAATTTCTATTTTCGCAACGGTCTGCCGCAGATCGGGGTATTTAAAGGTA
GCAACGGCTTCGAATACTTCGCTCCAGCGAATACGGACGCGAACAATATTGAGGGTCAAGCGATTCGTTATCAAAACCGTTTTCTGCATCTGCT
GGGCAAAATCTACTACTTTGGCAATAACAGTAAAGCAGTTACTGGATGGCAGACAATCAATGGTAAAGTGTACTATTTTATGCCGGATACCGCC
ATGGCAGCAGCCGGTGGTCTGTTTGAAATTGATGGCGTGATCTATTTTTTTGGTGTGGATGGTGTTAAAGCACCGGGAATATACGGTGGTACCG
GCTTTGTGACCGTGGGTGATGATAAATACTATTTCAATCCGATTAACGGTGGTGCAGCGAGCATTGGCGAAACCATCATCGATGACAAAAACTA
TTATTTCAACCAGAGCGGTGTGCTGCAGACCGGTGTGTTTAGCACCGAAGATGGCTTTAAATATTTTGCGCCAGCGAACACCCTGGATGAAAAC
CTGGAAGGCGAAGCGATTGATTTTACCGGCAAACTGATCATCGATGAAAACATCTATTACTTCGATGATAACTATCGTGGTGCGGTGGAATGGA
AAGAACTGGATGGCGAAATGCATTATTTTTCTCCGGAAACCGGTAAAGCGTTTAAAGGCCTGAACCAGATCGGCGATTACAAATACTACTTCAA
CAGCGATGGCGTGATGCAGAAAGGCTTTGTGAGCATCAACGATAACAAACACTATTTCGATGATAGCGGTGTGATGAAAGTGGGCTATACCGAA
ATTGATGGCAAACATTTCTACTTCGCGGAAAACGGCGAAATGCAGATTGGCGTGTTCAATACCGAAGATGGTTTCAAATACTTCGCGCACCATA
ACGAAGATCTGGGTAACGAAGAAGGCGAAGAAATTAGCTATAGCGGCATCCTGAACTTCAACAACAAAATCTACTACTTTGATGATAGCTTTAC
CGCGGTGGTGGGCTGGAAAGATCTGGAAGATGGCAGCAAATATTATTTCGATGAAGATACCGCGGAAGCGTATATTGGCCTGAGCCTGATTAAC
GATGGCCAGTACTATTTTAACGATGATGGCATTATGCAGGTGGGTTTCGTGACCATTAATGATAAAGTGTTCTATTTCAGCGATAGCGGCATTA
TTGAAAGCGGCGTGCAGAACATTGATGATAACTACTTCTACATCGATGATAACGGCATTGTGCAGATCGGCGTTTTTGATACCAGCGATGGCTA
CAAATATTTCGCACCGGCCAATACCGTGAACGATAACATTTATGGCCAGGCGGTGGAATATAGCGGTCTGGTGCGTGTGGGCGAAGATGTGTAT
TATTTCGGCGAAACCTATACCATCGAAACCGGCTGGATTTATGATATGGAAAACGAAAGCGATAAATATTACTTTAATCCGGAAACGAARAAAAG
CGTGCAAAGGCATTAACCTGATCGATGATATCAAATACTATTTTGATGAAAAAGGCATTATGCGTACCGGTCTGATTAGCTTCGAAAACAACAA
CTATTACTTCAACGAAAACGGTGAAATGCAGTTCGGCTACATCAACATCGAAGATAAAATGTTCTACTTCGGCGAAGATGGTGTTATGCAGATT
GGTGTTTTTAACACCCCGGATGGCTTCAAATACTTTGCCCATCAGAATACCCTGGATGAAAATTTCGAAGGTGAAAGCATTAACTATACCGGCT
GGCTGGATCTGGATGAAAAACGCTACTACTTCACCGATGAATACATTGCGGCGACCGGCAGCGTGATTATTGATGGCGAAGAATACTACTTCGA
TCCGGATACCGCGCAGCTGGTGATTAGCGAACATCATCATCATCACCAT

SEQ ID NO :21 — amino acid of F54Gly
MATGWQTIDGKKYYFNTNTAIASTGYTIINGKHFYFNTDGIMQIGVFKGPNGFEYFAPANTDANNIEGQAILYQNEFLTLN
GKKYYFGSDSKAVTGWRIINNKKYYFNPNNATAATHL.CTINNDKYYFSYDGILONGYITIERNNFYFDANNESKMVTGVF
KGPNGFEYFAPANTHNNNIEGQATIVYQNKFLTLNGKKYYFDNDSKAVTGWQTIDGKKYYFNLNTAEAATGWQTIDGKKYY

FNLNTAEAATGWQTIDGKKYYFNTNTFIASTGYTSINGKHFYFNTDGIMQIGVFKGPNGFEYFAPANTDANNIEGQAILY
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ONKFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYFNTNTAVAVIGWQTINGKKYYFNTNTSIASTGYTIISGKHFYFNTDG
IMQIGVFKGPDGFEYFAPANTDANNIEGQAIRYQNRFLYLHDNIYYFGNNSKAATGWVT IDGNRYYFEPNTAMGANGYKT
IDNKNFYFRNGLPQIGVFKGSNGFEYFAPANTDANNIEGQAIRYQNRFLHLLGKIYYFGNNSKAVTGWQTINGKVYYFMP
DTAMAAAGGLFEIDGVIYFFGVDGVKAPGIYGGTGFVIVGDDKYYFNPINGGAASIGETIIDDKNYYFNQSGVLQTGVFS
TEDGFKYFAPANTLDENLEGEAIDFTGKLIIDENIYYFDDNYRGAVEWKELDGEMHYFSPETGKAFKGLNQIGDYKYYFN
SDGVMQKGFVSINDNKHYFDDSGVMKVGYTEIDGKHFYFAENGEMQIGVFNTEDGFKYFAHHNEDLGNEEGEEISYSGIL
NFNNKIYYFDDSFTAVVGWKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYFNDDGIMQVGFVTINDKVFYFSDSGIIESG
VONIDDNYFYIDDNGIVQIGVFDTSDGYKYFAPANTVNDNIYGQAVEYSGLVRVGEDVYYFGETYTIETGWIYDMENESD
KYYFNPETKKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYFNENGEMQFGYINIEDKMFYFGEDGVMQIGVEFNTPD

GFKYFAHQNTLDENFEGESINYTGWLDLDEKRYYFTDEYIAATGSVIIDGEEYYFDPDTAQLVISEHHHHHH

SEQID NO :22 - nucleotide sequence of F54 New

ATGGCAACCGGTTGGCAGACCATCGATGGCAAAAAATATTATTTTAATACCAACACCGCAATTGCAAGCACCGGCTATACCATTATCAACGGCA
AACACTTTTATTTTAACACCGACGGCATTATGCAGATTGGTGTGTTTAAAGGTCCGAACGGCTTTGAATACTTTGCACCGGCAAATACCGATGC
CAATAATATTGAAGGCCAGGCCATTCTGTATCAGAATGAATTTCTGACCCTGAACGGCAAAAAATACTACTTTGGCAGCGATAGCAAAGCAGTT
ACCGGTTGGCGCATCATCAACAATAAGAAATATTACTTCAACCCGAATAATGCAATTGCAGCAATTCATCTGTGCACCATTAACAACGACAAAT
ATTATTTCAGCTATGACGGTATTCTGCAGAATGGCTACATTACCATCGAACGCAACAACTTTTATTTCGATGCCAACAACGAAAGCAAAATGGT
GACCGGTGTTTTCAAAGGCCCTAATGGTTTTGAGTATTTCGCTCCGGCAAACACCCATAATAACAACATTGAAGGTCAGGCGATCGTTTATCAG
AACAAATTCCTGACGCTGAATGGTAAGAAATACTATTTCGATAATGACAGCAAAGCCGTGACCGGCTGGCAGACAATTGACGGGAAGAAATATT
ACTTTAATCTGAATACCGCAGAAGCAGCAACCGGTTGGCAAACGATCGACGGTAAAAAGTACTACTTCAACCTGAACACAGCCGAAGCAGCCAC
AGGATGGCAGACTATTGATGGAAAAAAATACTATTTCAACACCAACACCTTTATTGCATCTACCGGTTATACCAGCATTAACGGTAAACATTTC
TACTTCAACACCGATGGTATCATGCAGATCGGCGTTTTCAAAGGTCCAAATGGTTTCGAATACTTTGCCCCTGCCAATACAGATGCAAATAACA
TCGAGGGTCAGGCAATCCTGTACCAAAACAAATTTCTGACCCTGAATGGGAAAAAATATTACTTTGGTAGCGATTCTAAAGCCGTTACCGGTCT
GCGTACCATTGATGGTAAAAAATACTACTTTAATACGAATACAGCCGTTGCGGTTACAGGCTGGCAGACCATTAACGGGAAAAAATACTATTTT
AACACAAATACCAGCATTGCCTCAACGGGTTATACCATTATTTCGGGTAAACACTTCTACTTTAATACCGATGGTATTATGCAAATCGGAGTCT
TTAAAGGACCTGATGGGTTCGAATATTTTGCGCCTGCGAACACTGATGCGAACAATATCGAAGGACAGGCAATCCGCTATCAGAATCGCTTTCT
GTATCTGCACGACAACATCTATTATTTTGGCAACAATTCAAAAGCAGCCACCGGCTGGGTTACAATTGATGGCAACCGCTACTATTTCGAACCG
AATACCGCAATGGGTGCAAATGGCTACAAAACCATCGATAATAAAAATTTCTATTTTCGCAACGGTCTGCCGCAGATCGGGGTATTTAAAGGTA
GCAACGGCTTCGAATACTTCGCTCCAGCGAATACGGACGCGAACAATATTGAGGGTCAAGCGATTCGTTATCAAAACCGTTTTCTGCATCTGCT
GGGCAAAATCTACTACTTTGGCAATAACAGTAAAGCAGTTACTGGATGGCAGACAATCAATGGTAAAGTGTACTATTTTATGCCGGATACCGCC
ATGGCAGCAGCCGGTGGTCTGTTTGAAATTGATGGCGTGATCTATTTTTTTGGTGTGGATGGTGTTAAAGCAGTTACCGGCTTTGTGACCGTGG
GTGATGATAAATACTATTTCAATCCGATTAACGGTGGTGCAGCGAGCATTGGCGAAACCATCATCGATGACAAAAACTATTATTTCAACCAGAG
CGGTGTGCTGCAGACCGGTGTGTTTAGCACCGAAGATGGCTTTAAATATTTTGCGCCAGCGAACACCCTGGATGAAAACCTGGAAGGCGAAGCG
ATTGATTTTACCGGCAAACTGATCATCGATGAAAACATCTATTACTTCGATGATAACTATCGTGGTGCGGTGGAATGGAAAGAACTGGATGGCG
AAATGCATTATTTTTCTCCGGAAACCGGTAAAGCGTTTAAAGGCCTGAACCAGATCGGCGATTACAAATACTACTTCAACAGCGATGGCGTGAT
GCAGAAAGGCTTTGTGAGCATCAACGATAACAAACACTATTTCGATGATAGCGGTGTGATGAAAGTGGGCTATACCGAAATTGATGGCAAACAT
TTCTACTTCGCGGAAAACGGCGAAATGCAGATTGGCGTGTTCAATACCGAAGATGGTTTCAAATACTTCGCGCACCATAACGAAGATCTGGGTA
ACGAAGAAGGCGAAGAAATTAGCTATAGCGGCATCCTGAACTTCAACAACAAAATCTACTACTTTGATGATAGCTTTACCGCGGTGGTGGGCTG
GAAAGATCTGGAAGATGGCAGCAAATATTATTTCGATGAAGATACCGCGGAAGCGTATATTGGCCTGAGCCTGATTAACGATGGCCAGTACTAT
TTTAACGATGATGGCATTATGCAGGTGGGTTTCGTGACCATTAATGATAAAGTGTTCTATTTCAGCGATAGCGGCATTATTGAAAGCGGCGTGC
AGAACATTGATGATAACTACTTCTACATCGATGATAACGGCATTGTGCAGATCGGCGTTTTTGATACCAGCGATGGCTACAAATATTTCGCACC
GGCCAATACCGTGAACGATAACATTTATGGCCAGGCGGTGGAATATAGCGGTCTGGTGCGTGTGGGCGAAGATGTGTATTATTTCGGCGAAACC
TATACCATCGAAACCGGCTGGATTTATGATATGGAAAACGAAAGCGATAAATATTACTTTAATCCGGAAACGAAAAAAGCGTGCAAAGGCATTA
ACCTGATCGATGATATCAAATACTATTTTGATGAAAAAGGCATTATGCGTACCGGTCTGATTAGCTTCGAAAACAACAACTATTACTTCAACGA
AAACGGTGAAATGCAGTTCGGCTACATCAACATCGAAGATAAAATGTTCTACTTCGGCGAAGATGGTGTTATGCAGATTGGTGTTTTTAACACC
CCGGATGGCTTCAAATACTTTGCCCATCAGAATACCCTGGATGAAAATTTCGAAGGTGAAAGCATTAACTATACCGGCTGGCTGGATCTGGATG
AAAAACGCTACTACTTCACCGATGAATACATTGCGGCGACCGGCAGCGTGATTATTGATGGCGAAGAATACTACTTCGATCCGGATACCGCGCA
GCTGGTGATTAGCGAACATCATCATCATCACCAT

SEQ ID NO :23 amino acid sequence of F54 New

MATGWQTIDGKKYYFNTNTAIASTGYTIINGKHFYFNTDGIMQIGVFKGPNGFEYFAPANTDANNIEGQAILYQON
EFLTLNGKKYYFGSDSKAVTGWRIINNKKYYFNPNNATAATHLCTINNDKYYFSYDGILQNGYITIERNNFYFDANNESK

MVTGVFKGPNGFEYFAPANTHNNNIEGQAIVYQNKFLTLNGKKYYFDNDSKAVTGWQTIDGKKYYFNLNTAEAATGWQTI
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DGKKYYFNLNTAEAATGWQTIDGKKYYFNTNTFIASTGYTSINGKHFYFNTDGIMQIGVFKGPNGFEYFAPANTDANNIE
GQATLYQNKFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYFNTNTAVAVIGWQTINGKKYYFNTNTSIASTGYTIISGKHF
YFNTDGIMQIGVFKGPDGFEYFAPANTDANNIEGQAIRYONRFLYLHDNIYYFGNNSKAATGWVTIDGNRYYFEPNTAMG
ANGYKTIDNKNFYFRNGLPQIGVFKGSNGFEYFAPANTDANNIEGQAIRYONRFLHLLGKIYYFGNNSKAVITGWQTINGK
VYYFMPDTAMAAAGGLFEIDGVIYFFGVDGVKAVIGFVIVGDDKYYFNPINGGAASIGETIIDDKNYYFNQSGVLQTGVF
STEDGFKYFAPANTLDENLEGEAIDFTGKLIIDENIYYFDDNYRGAVEWKELDGEMHYFSPETGKAFKGLNQIGDYKYYF
NSDGVMQKGFVSINDNKHYFDDSGVMKVGYTEIDGKHFYFAENGEMQIGVFNTEDGFKYFAHHNEDLGNEEGEEISYSGI
LNFNNKIYYFDDSFTAVVGWKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYFNDDGIMQVGFVTINDKVFYFSDSGIIES
GVQNIDDNYFYIDDNGIVQIGVFDTSDGYKYFAPANTVNDNIYGQAVEYSGLVRVGEDVYYFGETYTIETGWIYDMENES
DKYYFNPETKKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYFNENGEMQFGYINIEDKMFYFGEDGVMQIGVENTP

DGFKYFAHQNTLDENFEGESINYTGWLDLDEKRYYFTDEYIAATGSVIIDGEEYYFDPDTAQLVISEHHHHHH

SEQ ID NO :24 nucleotide sequence of F5 ToxB

ATGGCAACCGGTTGGCAGACCATCGATGGCAAAAAATATTATTTTAATACCAACACCGCAATTGCAAGCACCGGCTATACCATTATCAACGGCA
AACACTTTTATTTTAACACCGACGGCATTATGCAGATTGGTGTGTTTAAAGGTCCGAACGGCTTTGAATACTTTGCACCGGCAAATACCGATGC
CAATAATATTGAAGGCCAGGCCATTCTGTATCAGAATGAATTTCTGACCCTGAACGGCAAAAAATACTACTTTGGCAGCGATAGCAAAGCAGTT
ACCGGTTGGCGCATCATCAACAATAAGAAATATTACTTCAACCCGAATAATGCAATTGCAGCAATTCATCTGTGCACCATTAACAACGACAAAT
ATTATTTCAGCTATGACGGTATTCTGCAGAATGGCTACATTACCATCGAACGCAACAACTTTTATTTCGATGCCAACAACGAAAGCARAATGET
GACCGGTGTTTTCAAAGGCCCTAATGGTTTTGAGTATTTCGCTCCGGCAAACACCCATAATAACAACATTGAAGGTCAGGCGATCGTTTATCAG
AACAAATTCCTGACGCTGAATGGTAAGAAATACTATTTCGATAATGACAGCAAAGCCGTGACCGGCTGGCAGACAATTGACGGGAAGAAATATT
ACTTTAATCTGAATACCGCAGAAGCAGCAACCGGTTGGCAAACGATCGACGGTAAAAAGTACTACTTCAACCTGAACACAGCCGAAGCAGCCAC
AGGATGGCAGACTATTGATGGAAAAAAATACTATTTCAACACCAACACCTTTATTGCATCTACCGGTTATACCAGCATTAACGGTAAACATTTC
TACTTCAACACCGATGGTATCATGCAGATCGGCGTTTTCAAAGGTCCAAATGGTTTCGAATACTTTGCCCCTGCCAATACAGATGCARATAACA
TCGAGGGTCAGGCAATCCTGTACCAARACARAATTTCTGACCCTGAATGGGAAAAAATATTACTTTGGTAGCGATTCTAAAGCCGTTACCGGTCT
GCGTACCATTGATGGTAAAAAATACTACTTTAATACGAATACAGCCGTTGCGGTTACAGGCTGGCAGACCATTAACGGGAAAAAATACTATTTT
AACACAAATACCAGCATTGCCTCAACGGGTTATACCATTATTTCGGGTAAACACTTCTACTTTAATACCGATGGTATTATGCAAATCGGAGTCT
TTAAAGGACCTGATGGGTTCGAATATTTTGCGCCTGCGAACACTGATGCGAACAATATCGAAGGACAGGCAATCCGCTATCAGAATCGCTTTCT
GTATCTGCACGACAACATCTATTATTTTGGCAACAATTCAAAAGCAGCCACCGGCTGGGTTACAATTGATGGCAACCGCTACTATTTCGAACCG
AATACCGCAATGGGTGCAAATGGCTACAARAACCATCGATAATAAAAATTTCTATTTTCGCAACGGTCTGCCGCAGATCGGGGTATTTAAAGGTA
GCAACGGCTTCGAATACTTCGCTCCAGCGAATACGGACGCGAACAATATTGAGGGTCAAGCGATTCGTTATCAAAACCGTTTTCTGCATCTGCT
GGGCAAAATCTACTACTTTGGCAATAACAGTAAAGCAGTTACTGGATGGCAGACAATCAATGGTAAAGTGTACTATTTTATGCCGGATACCGCC
ATGGCAGCAGCCGGTGGTCTGTTTGAAATTGATGGCGTGATCTATTTTTTTGGTGTGGATGGTGTTAAAGCAGTGAGCGGTCTGATTTATATTA
ACGATAGCCTGTATTACTTTAAACCACCGGTGAATAACCTGATTACCGGCTTTGTGACCGTGGGTCGATGATAAATACTATTTCAATCCGATTAA
CGGTGGTGCAGCGAGCATTGGCGAAACCATCATCGATGACAAAAACTATTATTTCAACCAGAGCGGTGTGCTGCAGACCGGTGTGTTTAGCACC
GAAGATGGCTTTAAATATTTTGCGCCAGCGAACACCCTGGATGAARACCTGGAAGGCGAAGCGATTGATTTTACCGGCARACTGATCATCGATG
AAAACATCTATTACTTCGATGATAACTATCGTGGTGCGGTGGAATGCGAAAGAACTGGATGGCGAAATGCATTATTTTTCTCCGGAAACCGGTAA
AGCGTTTAAAGGCCTGAACCAGATCGGCGATTACAAATACTACTTCAACAGCGATGGCGTGATGCAGAAAGGCTTTGTGAGCATCAACGATAAC
AAACACTATTTCGATGATAGCGGTGTGATGAAAGTGGGCTATACCGAAATTGATGGCAAACATTTCTACTTCGCGGAARACGGCGAAATGCAGA
TTGGCGTGTTCAATACCGAAGATGGTTTCAAATACTTCGCGCACCATAACGAAGATCTGGGTAACGAAGAAGGCGAAGAAATTAGCTATAGCGG
CATCCTGAACTTCAACAACAAAATCTACTACTTTGATGATAGCTTTACCGCGGTGGTGGGCTGCGAAAGATCTGGAAGATGGCAGCAAATATTAT
TTCGATGAAGATACCGCGGAAGCGTATATTGGCCTGAGCCTGATTAACGATGGCCAGTACTATTTTAACGATGATGGCATTATGCAGGTGGGTT
TCGTGACCATTAATGATAAAGTGTTCTATTTCAGCGATAGCGGCATTATTGAAAGCGGCGTGCAGAACATTGATGATAACTACTTCTACATCGA
TGATAACGGCATTGTGCAGATCGGCGTTTTTGATACCAGCGATGGCTACAAATATTTCGCACCGGCCAATACCGTGAACGATAACATTTATGGC
CAGGCGGTGGAATATAGCGGTCTGGTGCGTGTGGGCGAAGATGTGTATTATTTCGGCGAAACCTATACCATCGAAACCGGCTGGATTTATGATA
TGGAAAACGAAAGCGATAAATATTACTTTAATCCGGAAACGAAAAAAGCGTGCAAAGGCATTAACCTGATCGATGATATCAAATACTATTTTGA
TGAAAAAGGCATTATGCGTACCGGTCTGATTAGCTTCGAAAACAACAACTATTACTTCAACGARAAACGGTGAAATGCAGTTCGGCTACATCAAC
ATCGAAGATAAAATGTTCTACTTCGGCGAAGATGGTGTTATGCAGATTGGTGTTTTTAACACCCCGGATGGCTTCAAATACTTTGCCCATCAGA
ATACCCTGGATGAAAATTTCGAAGGTGAAAGCATTAACTATACCGGCTGGCTGGATCTGGATGAAARAACGCTACTACTTCACCGATGAATACAT
TGCGGCGACCGGCAGCGTGATTATTGATGGCGAAGAATACTACTTCGATCCGGATACCGCGCAGCTGGTGATTAGCGAACATCATCATCATCAC
CAT

SEQ ID NO :25 amino acid sequence of F5 ToxB

MATGWOTIDGKKYYFNTNTAIASTGYTIINGKHFYFNTDGIMOIGVFKGPNGFEYFAPANTDANNIEGOQAILYQON
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EFLTLNGKKYYFGSDSKAVTGWRIINNKKYYFNPNNAIAATHLCTINNDKYYFSYDGILONGY ITIERNNFYFDANNESK
MVTGVFKGPNGFEYFAPANTHNNNIEGOAIVYONKFLTLNGKKYYFDNDSKAVTIGWOTIDGKKYYFNLNTAEAATGWQTI
DGKKYYFNLNTAEAATGWOTIDGKKYYFNTNTFIASTGYTSINGKHEFYFNTDGIMOIGVFKGPNGFEYFAPANTDANNIE
GOAILYONKFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYEFNTNTAVAVTIGWOTINGKKYYFNTNTSIASTGYTIISGKHE
YFNTDGIMQIGVFKGPDGFEYFAPANTDANNIEGOQAIRYONRFLYLHDNIYYFGNNSKAATGWVTIDGNRYYFEPNTAMG
ANGYKTIDNKNFYFRNGLPQIGVFKGSNGFEYFAPANTDANNIEGOQAIRYONRFLHLLGKIYYFGNNSKAVTGWQTINGK
VYYFMPDTAMAAAGGLFEIDGVIYFFGVDGVKAVSGLIYINDSLYYFKPPVNNLITGEFVTVGDDKYYFNPINGGAASIGE
TIIDDENYYFNQSGVLOTGVFSTEDGFKYFAPANTLDENLEGEAIDFTGKLIIDENIYYFDDNYRGAVEWKELDGEMHYF
SPETGKAFKGLNQIGDYKYYFNSDGVMOKGEFVSINDNKHYFDDSGVMKVGYTEIDGKHFYFAENGEMOQIGVFNTEDGEFKY
FAHHNEDLGNEEGEEISYSGILNFNNKIYYFDDSEFTAVVGWKDLEDGSKYYFDEDTAEAY IGLSLINDGOYYFNDDGIMO
VGEFVTINDKVFYFSDSGIIESGVONIDDNYFYIDDNGIVQIGVEDTSDGYKYFAPANTVNDNIYGQAVEYSGLVRVGEDV
YYFGETYTIETGWIYDMENESDKYYFNPETKKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYFNENGEMOFGYINT
EDKMFYFGEDGVMQIGVENTPDGFKYFAHONTLDENFEGESINYTGWLDLDEKRYYFTDEY IAATGSVIIDGEEYYFDPD

TAQLVISEHHHHHH

SEQ ID NO :26 - nucleotide sequence of F52 new

ATGGCAACCGGTTGGCAGACCATCGATGGCAAAAAATATTATTTTAATACCAACACCGCAATTGCAAGCACCGGCTATACCATTATCAACGGCA
AACACTTTTATTTTAACACCGACGGCATTATGCAGATTGGTGTGTTTAAAGGTCCGAACGGCTTTGAATACTTTGCACCGGCAAATACCGATGC
CAATAATATTGAAGGCCAGGCCATTCTGTATCAGAATGAATTTCTGACCCTGAACGGCAAAAAATACTACTTTGGCAGCGATAGCAAAGCAGTT
ACCGGTTGGCGCATCATCAACAATAAGAAATATTACTTCAACCCGAATAATGCAATTGCAGCAATTCATCTGTGCACCATTAACAACGACAAAT
ATTATTTCAGCTATGACGGTATTCTGCAGAATGGCTACATTACCATCGAACGCAACAACTTTTATTTCGATGCCAACAACGAAAGCAAAATGGT
GACCGGTGTTTTCAAAGGCCCTAATGGTTTTGAGTATTTCGCTCCGGCAAACACCCATAATAACAACATTGAAGGTCAGGCGATCGTTTATCAG
AACAAATTCCTGACGCTGAATGGTAAGAAATACTATTTCGATAATGACAGCAAAGCCGTGACCGGCTGGCAGACAATTGACGGGAAGAAATATT
ACTTTAATCTGAATACCGCAGAAGCAGCAACCGGTTGGCAAACGATCGACGGTAAAAAGTACTACTTCAACCTGAACACAGCCGAAGCAGCCAC
AGGATGGCAGACTATTGATGGAAAAAAATACTATTTCAACACCAACACCTTTATTGCATCTACCGGTTATACCAGCATTAACGGTAAACATTTC
TACTTCAACACCGATGGTATCATGCAGATCGGCGTTTTCAAAGGTCCAAATGGTTTCGAATACTTTGCCCCTGCCAATACAGATGCAAATAACA
TCGAGGGTCAGGCAATCCTGTACCAAAACAAATTTCTGACCCTGAATGGGAAAAAATATTACTTTGGTAGCGATTCTAAAGCCGTTACCGGTCT
GCGTACCATTGATGGTAAAAAATACTACTTTAATACGAATACAGCCGTTGCGGTTACAGGCTGGCAGACCATTAACGGGAAAAAATACTATTTT
AACACAAATACCAGCATTGCCTCAACGGGTTATACCATTATTTCGGGTAAACACTTCTACTTTAATACCGATGGTATTATGCAAATCGGAGTCT
TTAAAGGACCTGATGGGTTCGAATATTTTGCGCCTGCGAACACTGATGCGAACAATATCGAAGGACAGGCAATCCGCTATCAGAATCGCTTTCT
GTATCTGCACGACAACATCTATTATTTTGGCAACAATTCAAAAGCAGCCACCGGCTGGGTTACAATTGATGGCAACCGCTACTATTTCGAACCG
AATACCGCAATGGGTGCAAATGGCTACAAAACCATCGATAATAAAAATTTCTATTTTCGCAACGGTCTGCCGCAGATCGGGGTATTTAAAGGTA
GCAACGGCTTCGAATACTTCGCTCCAGCGAATACGGACGCGAACAATATTGAGGGTCAAGCGATTCGTTATCAAAACCGTTTTCTGCATCTGCT
GGGCAAAATCTACTACTTTGGCAATAACAGTAAAGCAGTTACTGGATGGCAGACAATCAATGGTAAAGTGTACTATTTTATGCCGGATACCGCC
ATGGCAGCAGCCGGTGGTCTGTTTGAAATTGATGGCGTGATCTATTTTTTTGGTGTGGATGGTGTTAAAGCAGTGAAAGGCCTGAACCAGATCG
GCGATTACAAATACTACTTCAACAGCGATGGCGTGATGCAGAAAGGCTTTGTGAGCATCAACGATAACAAACACTATTTCGATGATAGCGGTGT
GATGAAAGTGGGCTATACCGAAATTGATGGCAAACATTTCTACTTCGCGGAAAACGGCGAAATGCAGATTGGCGTGTTCAATACCGAAGATGGT
TTCAAATACTTCGCGCACCATAACGAAGATCTGGGTAACGAAGAAGGCGAAGAAATTAGCTATAGCGGCATCCTGAACTTCAACAACAAAATCT
ACTACTTTGATGATAGCTTTACCGCGGTGGTGGGCTGGAAAGATCTGGAAGATGGCAGCAAATATTATTTCGATGAAGATACCGCGGAAGCGTA
TATTGGCCTGAGCCTGATTAACGATGGCCAGTACTATTTTAACGATGATGGCATTATGCAGGTGGGTTTCGTGACCATTAATGATAAAGTGTTC
TATTTCAGCGATAGCGGCATTATTGAAAGCGGCGTGCAGAACATTGATGATAACTACTTCTACATCGATGATAACGGCATTGTGCAGATCGGCG
TTTTTGATACCAGCGATGGCTACAAATATTTCGCACCGGCCAATACCGTGAACGATAACATTTATGGCCAGGCGGTGGAATATAGCGGTCTGGT
GCGTGTGGGCGAAGATGTGTATTATTTCGGCGAAACCTATACCATCGAAACCGGCTGGATTTATGATATGGAAAACGAAAGCGATAAATATTAC
TTTAATCCGGAAACGAAAAAAGCGTGCAAAGGCATTAACCTGATCGATGATATCAAATACTATTTTGATGAAAAAGGCATTATGCGTACCGGTC
TGATTAGCTTCGAAAACAACAACTATTACTTCAACGAAAACGGTGAAATGCAGTTCGGCTACATCAACATCGAAGATAAAATGTTCTACTTCGG
CGAAGATGGTGTTATGCAGATTGGTGTTTTTAACACCCCGGATGGCTTCAAATACTTTGCCCATCAGAATACCCTGGATGAAAATTTCGAAGGT
GAAAGCATTAACTATACCGGCTGGCTGGATCTGGATGAAAAACGCTACTACTTCACCGATGAATACATTGCGGCGACCGGCAGCGTGATTATTG
ATGGCGAAGAATACTACTTCGATCCGGATACCGCGCAGCTGGTGATTAGCGAACATCATCATCATCACCAT

SEQID NO :27 — amino acid sequence of F52 New

MATGWQTIDGKKYYFNTNTAIASTGYTIINGKHFYFNTDGIMQIGVFKGPNGFEYFAPANTDANNIEGQATILYQNEFLTLN
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GKKYYFGSDSKAVTGWRIINNKKYYFNPNNAIAATHLCTINNDKYYFSYDGILONGYITIERNNFYFDANNESKMVTGVF
KGPNGFEYFAPANTHNNNIEGQAIVYQNKFLTLNGKKYYFDNDSKAVTGWQTIDGKKYYFNLNTAEAATGWQTIDGKKYY
FNLNTAEAATGWQTIDGKKYYFNTNTFIASTGYTSINGKHFYFNTDGIMQIGVFKGPNGFEYFAPANTDANNIEGQAILY
ONKFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYFNTNTAVAVIGWQTINGKKYYFNTNTSIASTGYTIISGKHFYFNTDG
IMQIGVFKGPDGFEYFAPANTDANNIEGQAIRYQNRFLYLHDNIYYFGNNSKAATGWVT IDGNRYYFEPNTAMGANGYKT
IDNKNFYFRNGLPQIGVFKGSNGFEYFAPANTDANNIEGQAIRYQNRFLHLLGKIYYFGNNSKAVTGWQTINGKVYYFMP
DTAMAAAGGLFEIDGVIYFFGVDGVKAVKGLNQIGDYKYYFNSDGVMQKGFVSINDNKHYFDDSGVMKVGYTEIDGKHFY
FAENGEMQIGVFNTEDGFKYFAHHNEDLGNEEGEEISYSGILNFNNKIYYFDDSFTAVVGWKDLEDGSKYYFDEDTAEAY
IGLSLINDGQYYFNDDGIMQVGFVTINDKVFYFSDSGIIESGVQNIDDNYFYIDDNGIVQIGVFDTSDGYKYFAPANTVN
DNIYGQAVEYSGLVRVGEDVYYFGETYTIETGWIYDMENESDKYYFNPETKKACKGINLIDDIKYYFDEKGIMRTGLISF
ENNNYYFNENGEMQFGYINIEDKMFYFGEDGVMQIGVFNTPDGFKYFAHQNTLDENFEGESINYTGWLDLDEKRYYFTDE

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

MATGWQTIDGKKYYENTNTAIASTGYTIINGKHFYENTDGIMQIGVEKGPNGFEYFAPANTDANNIEGQATLYQN
EFLTLNGKKYYFGSDSKAVTGWRIINNKKYYFNPNNATAATHLCTINNDKYYFSYDGILONGYITIERNNEYFDA
NNESKMVTGVFKGPNGFEYFAPANTHNNNIEGQAIVYQONKFLTLNGKKYYEFDNDSKAVTGWQTIDGKKYYENLNT
AEAATGWQTIDGKKYYENLNTAEAATGWQTIDGKKYYENTNTEFIASTGYTSINGKHEYENTDGIMQIGVEKGPNG
FEYFAPANTDANNIEGQAILYQONKEFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYENTNTAVAVTGWQTINGKKYY
FNTNTSIASTGYTIISGKHEYENTDGIMQIGVEFKGPDGFEYFAPANTDANNIEGQATIRYONREFLYLHDNIYYFEFGN
NSKAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNEFYFRNGLPOQIGVEFKGSNGFEYFAPANTDANNIEGQATIRY
ONRFLHLLGKIYYEFGNNSKAVTGWQTINGKVYYFMPDTAMAAAGGLFEIDGVIYEFFGVDGVKAPGIYG

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

MATGWQTIDGKKYYENTNTAIASTGYTIINGKHFYENTDGIMQIGVEKGPNGFEYFAPANTDANNIEGQATLYQN
EFLTLNGKKYYFGSDSKAVTGWRIINNKKYYFNPNNATAATHLCTINNDKYYFSYDGILONGYITIERNNEYFDA
NNESKMVTGVFKGPNGFEYFAPANTHNNNIEGQAIVYQONKFLTLNGKKYYEFDNDSKAVTGWQTIDGKKYYENLNT
AEAATGWQTIDGKKYYENLNTAEAATGWQTIDGKKYYENTNTEFIASTGYTSINGKHEYENTDGIMQIGVEKGPNG
FEYFAPANTDANNIEGQAILYQONKEFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYENTNTAVAVTGWQTINGKKYY
FNTNTSIASTGYTIISGKHEYENTDGIMQIGVEFKGPDGFEYFAPANTDANNIEGQATIRYONREFLYLHDNIYYFEFGN
NSKAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNEFYFRNGLPOQIGVEFKGSNGFEYFAPANTDANNIEGQATIRY
ONRFLHLLGKIYYEFGNNSKAVTGWQTINGKVYYEFMPDTAMAAAGGLFEIDGVIYEFFGVDGVKAV

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

MATGWQTIDGKKYYENTNTAIASTGYTIINGKHFYENTDGIMQIGVEKGPNGFEYFAPANTDANNIEGQATLYQN
EFLTLNGKKYYFGSDSKAVTGWRIINNKKYYFNPNNATAATHLCTINNDKYYFSYDGILONGYITIERNNEYFDA
NNESKMVTGVFKGPNGFEYFAPANTHNNNIEGQAIVYQONKFLTLNGKKYYEFDNDSKAVTGWQTIDGKKYYENLNT
AEAATGWQTIDGKKYYENLNTAEAATGWQTIDGKKYYENTNTEFIASTGYTSINGKHEYENTDGIMQIGVEKGPNG
FEYFAPANTDANNIEGQAILYQONKEFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYENTNTAVAVTGWQTINGKKYY
FNTNTSIASTGYTIISGKHEYENTDGIMQIGVEFKGPDGFEYFAPANTDANNIEGQATIRYONREFLYLHDNIYYFEFGN
NSKAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNEFYFRNGLPOQIGVEFKGSNGFEYFAPANTDANNIEGQATIRY
ONRFLHLLGKIYYEFGNNSKAVTGWQTINGKVYYEFMPDTAMAAAGGLFEIDGVIYEFFGVDGVKAV

SEQ ID NO:31 - sequence of toxin A fragment of F52 New
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MATGWQTIDGKKYYENTNTAIASTGYTIINGKHFYENTDGIMQIGVEKGPNGFEYFAPANTDANNIEGQATLYQN
EFLTLNGKKYYFGSDSKAVTGWRIINNKKYYFNPNNATAATHLCTINNDKYYFSYDGILONGYITIERNNEYFDA
NNESKMVTGVFKGPNGFEYFAPANTHNNNIEGQAIVYQONKFLTLNGKKYYEFDNDSKAVTGWQTIDGKKYYENLNT
AEAATGWQTIDGKKYYENLNTAEAATGWQTIDGKKYYENTNTEFIASTGYTSINGKHEYENTDGIMQIGVEKGPNG
FEYFAPANTDANNIEGQAILYQONKEFLTLNGKKYYFGSDSKAVTGLRTIDGKKYYENTNTAVAVTGWQTINGKKYY
FNTNTSIASTGYTIISGKHEYENTDGIMQIGVEFKGPDGFEYFAPANTDANNIEGQATIRYONREFLYLHDNIYYFEFGN
NSKAATGWVTIDGNRYYFEPNTAMGANGYKTIDNKNEFYFRNGLPOQIGVEFKGSNGFEYFAPANTDANNIEGQATIRY
ONRFLHLLGKIYYEFGNNSKAVTGWQTINGKVYYEFMPDTAMAAAGGLFEIDGVIYEFFGVDGVKAV

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

TGFVTVGDDKYYEFNPINGGAASIGETIIDDKNYYEFNQSGVLOTGVEFSTEDGFKYFAPANTLDENLEGEAIDETGK
LIIDENIYYFDDNYRGAVEWKELDGEMHYFSPETGKAFKGLNQIGDYKYYEFNSDGVMOKGEVSINDNKHYEDDSG
VMKVGYTEIDGKHEYFAENGEMOIGVENTEDGFKYFAHHNEDLGNEEGEEISYSGILNENNKIYYEDDSEFTAVVG
WKDLEDGSKYYEDEDTAEAYIGLSLINDGQYYENDDGIMQVGEVTINDKVEYESDSGIIESGVONIDDNYEYIDD
NGIVQIGVEDTSDGYKYFAPANTVNDNIYGQAVEYSGLVRVGEDVYYFGETYTIETGWIYDMENESDKYYENPET
KKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYENENGEMOFGY INIEDKMEYFGEDGVMQIGVENTPDGEK
YFAHONTLDENFEGESINYTGWLDLDEKRYYFTDEYIAATGSVIIDGEEYYEFDPDTAQLVISE

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

TGFVTVGDDKYYEFNPINGGAASIGETIIDDKNYYEFNQSGVLOTGVEFSTEDGFKYFAPANTLDENLEGEAIDETGK
LIIDENIYYFDDNYRGAVEWKELDGEMHYFSPETGKAFKGLNQIGDYKYYEFNSDGVMOKGEVSINDNKHYEDDSG
VMKVGYTEIDGKHEYFAENGEMOIGVENTEDGFKYFAHHNEDLGNEEGEEISYSGILNENNKIYYEDDSEFTAVVG
WKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYENDDGIMQVGEVTINDKVEYFSDSGITIESGVONIDDNYFYIDD
NGIVQIGVEDTSDGYKYFAPANTVNDNIYGQAVEYSGLVRVGEDVYYFGETYTIETGWIYDMENESDKYYENPET
KKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYENENGEMOFGY INIEDKMEYFGEDGVMQIGVENTPDGEK
YFAHONTLDENFEGESINYTGWLDLDEKRYYFTDEYIAATGSVIIDGEEYYEFDPDTAQLVISE

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

SGLIYINDSLYYFKPPVNNLITGEVITVGDDKYYEFNPINGGAASIGETIIDDKNYYEFNQSGVLQTGVESTEDGEKY
FAPANTLDENLEGEAIDFTGKLIIDENIYYFDDNYRGAVEWKELDGEMHYFSPETGKAFKGLNQIGDYKYYENSD
GVMQOKGEFVSINDNKHYEFDDSGVMKVGYTEIDGKHEYFAENGEMOIGVENTEDGFKYFAHHNEDLGNEEGEEISY S
GILNFNNKIYYFDDSETAVVGWKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYENDDGIMQVGEVTINDKVEYES
DSGITESGVONIDDNYEFYIDDNGIVQIGVEDTSDGYKYFAPANTVNDNIYGQAVEYSGLVRVGEDVYYFGETYTI
ETGWIYDMENESDKYYFNPETKKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYENENGEMQFGY INIEDKM
FYFGEDGVMQIGVENTPDGFKYFAHONTLDENFEGESINYTGWLDLDEKRYYFTDEYIAATGSVIIDGEEYYFDP
DTAQLVISE

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

KGLNQIGDYKYYEFNSDGVMQKGEFVSINDNKHYFDDSGVMKVGYTEIDGKHEYFAENGEMOQIGVENTEDGEFKYFAH
HNEDLGNEEGEEISYSGILNENNKIYYEFDDSEFTAVVGWKDLEDGSKYYFDEDTAEAYIGLSLINDGQYYENDDGI
MOVGEVTINDKVEYESDSGITIESGVONIDDNYEYIDDNGIVQIGVEDTSDGYKYFAPANTVNDNIYGQAVEYSGL
VRVGEDVYYFGETYTIETGWIYDMENESDKYYFNPETKKACKGINLIDDIKYYFDEKGIMRTGLISFENNNYYEN
ENGEMQFGYINIEDKMEFYEFGEDGVMQIGVENTPDGFKYFAHONTLDENFEGESINYTGWLDLDEKRYYFTDEYIA
ATGSVIIDGEEYYEFDPDTAQLVISE
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FIGURE 2
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FIGURE 3
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FIGURE 4
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FIGURE 5
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FIGURE 7
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FIGURE 8
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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

20100673 : 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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FIGURE 16
Far UV CD of new fusion proteins
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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/ml) on Post Il individual sera
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FIGURE 20
Mice immunization with C. difficile fusion proteins formulated in
AS03B Hemagglutination inhibition assay : inhibition titers on Post Ill
pooled sera
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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 Ill 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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