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rBoNT-FA (0)-his MPVVINSFNYDDPVNDNTIIYIRPPYYETSNTYFKAFQIMDNVWIIPERYRLGIDPSLENPPVSLKAGSD 70
mrBoNT-FA (0) -his MPVVINSFNYDDPVNDNTIIYIRPPYYETSNTYFKAFQIMDNVWI IPERYRLGIDPSLFNPPVSLKAGSD 70
mrBoNT-FA-his MPVVINSFNYDDPVNDNTIIYTIRPPYYETSNTYFKAFQIMDNVWI IPERYRLGIDPSLEFNPPVSLKAGSD 70
rBoNT-FA (0) -his GYFDPNYLSTNTEKNKYLQIMIKLFKRINSKPAGQILLEEIKNAIPYLGNSYTQEEQEFTTNNRTVSENVEK 140
mrBoNT-FA (0)-his GYFDPNYLSTNTEKNKYLQIMIKLFKRINSKPAGQILLEEIKNAIPYLGNSYTQEEQFTTNNRTVSFNVK 140
mrBoNT-FA-his GYFDPNYLSTNTEKNKYLQIMIKLFKRINSKPAGQILLEEIKNAIPYLGNSYTQEEQFTTNNRTVSFNVK 140
rBoNT-FA (0)-his LANGNIVQQMANLIIWGPGPDLTTNKTGGIIYSPYQSMEATPYKDGFGSIMTVEFSPEYATAFNDISIAS 210
mrBoNT-FA (0)-his LANGNIVQQMANLIIWGPGPDLTTNKTGGIIYSPYQSMEATPYKDGFGSIMTVEFSPEYATAFNDISIAS 210
mrBoNT-FA-his LANGNIVQOMANLIIWGPGPDLTTNKTGGIIYSPYQSMEATPYKDGFGSIMTVEFSPEYATAFNDISIAS 210
rBoNT-FA (0)-his HSPSLFIKDPALILMH] IWVLHGLYGTYITEYKITPNVVQSYMKVTKPITSAEFLTFGGRDRNIVPQSI 280
mrEoNT—FA(O)—hiS HSPSLFIKDPALILMH 1] LHGLYGTYITEYKITPNVVQSYMKVTKPITSAEFLTFGGRDRNIVPQST 280
mrBoNT-FA-his HSPSLFIKDPALILMHELIHVLHGLYGTYITEYKITPNVVQSYMKVTKPITSAEFLTFGGRDRNIVPQSI 280
rBoNT-FA(0)-his QSQLYNKVLSDYKRIASRLNKVNTATALINIDEFKNLYEWKYQFAKDSNGVYSVDLNKFEQLYKKIYSET 350
mrBoNT-FA (0)-his QSQLYNKVLSDYKRIASRLNKVNTATALINIDEFKNLYEWKYQFAKDSNGVYSVDLNKFEQLYKKIYSFT 350
mrBoNT-FA-his QSOLYNKVLSDYKRIASRLNKVNTATALINIDEFKNLYEWKYQFAKDSNGVYSVDLNKFEQLYKKIYSET 350
rBoNT—FA(O)—his EFNLAYEFKIKTRLGY LAENFGPFYLPNLLDDSIYTEVDGFNIGALSINYQGONIGSDINSIKKLQGQGV 420
mrBoNT-FA (0)-his EFNLAYEFKIKTRLGYLAENFGPFYLPNLLDDSIYTEVDGFNIGALSINYQGQONIGSDINSIKKLQGQGV 420
mrBoNT-FA-his EFNLAYEFKIKTRLGY LAENFGPFYLPNLLDDSIYTEVDGFNIGALSINYQGQONIGSDINSIKKLQGQGV 420
rBoNT-FA (0) -his VSRVVRLCBNSN-TKN--S---LEITVNNRDLFFIASQESYGENTINTYKEIDDTTTLDPSFEDILDKVI 484
mrBoNT-FA (0) ~his VSRVVRLCKSVIPRKGTKAPPRLLITVNNRDLFFIASQESYGENTINTYKEIDDTTTLDPSFEDILDEVI 490
mrBoNT-FA-his VSRVVRLCKSVIPRKGTKAPPRLLCITVNNRDLFFIASQESYGENT INTYKEIDDTTTLDPSFEDILDKVI 490
rBoNT-FA(0)-his LNFNEQVIPQMPNRNVSTDIQKDNYIPKYDYNRTDIIDSYEVGRNYNTFFYLNAQKFSPNESNITLTSSFE 554
mrBoNT-FA (0) ~his LNFNEQVIPQMPNRNVSTDIQKDNYIPKYDYNRTDIIDSYEVGRNYNTFFYLNAQKFSPNESNITLTSSE 560
mrBoNT-FA-his LNFNEQVIPQMPNRNVSTDIQKDNYI PKYDYNRTDIIDSYEVGRNYNTFFYLNAQKFSPNESNITLTSSE 560
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rBoNT-FA (0)-his DTGLLEGSKVYTFFSSDFINNINKPVQALLFIEWVKQVIRDFTTEATKTSTVDKLKDISLVVPYIGLALN 624
mrBoNT-FA (0)-his DTGLLEGSKVYTFESSDFINNINKPVQALLEIEWVKQVIRDETTEATKTSTVDKLKDISLVVPY IGLALN 630
mrBoNT-FA-his DTGLLEGSKVYTFFSSDFINNINKPVQALLFIEWVKQVIRDFTTEATKTSTVDKLKDISLVVPY IGLALN 630

rBoNT-FA(0) -his IGDEIYKQHFAEAVELVGAGLLLEFSPEFLIPTLLIFTIKGYLTGSIRDKDKIIKTLDNALNVRDQKWKE 694
mrBoNT-FA (0) -his IGDEIYKQHFAEAVELVGAGLLLEFSPEFLIPTLLIFTIKGYLTGSIRDKDKIIKTLDNALNVRDQKWKE 700
mrBoNT-FA-his IGDEIYKQHFAEAVELVGAGLLLEFSPEFLIPTLLIFTIKGYLTGSIRDKDKI IKTLDNALNVRDQKWKE 700

rBoNT-FA(0)-his LYRWVVSKWLTTINTQFNKRKEQMYKALKNQATAIKKIIENKYNNYTTDEKSKIDSSYNINEIERTLNEK 764
mrBoNT-FA (0)-his LYRWVVSKWLTTINTQFNKRKEQMYKALKNQATAIKKIIENKYNNYTTDEKSKIDSSYNINEIERTLNEK 770
mrBoNT-FA-his LYRWVVSKWLTTINTQFNKRKEQMYKALKNQATATKKIIENKYNNYTTDEKSKIDSSYNINETERTLNEK 770

rBoNT-FA (0) -his INLAMKNIEQFITESSIAYLINIINNETIQKLKSYDDLVRRYLLGYIRNHSSILGNSVEELNSKVNNHLD 834
mrBoNT-FA (0)-his INLAMKNIEQFITESSIAYLINIINNETIQKLKSYDDLVRRYLLGYIRNHSSILGNSVEELNSKVNNHLD 840
mrBoNT-FA-his INLAMKNIEQFITESSIAYLINIINNETIQKLKSYDDLVRRYLLGYIRNHSSILGNSVEELNSKVNNHLD 840

rBoNT-FA (0)-his NGIPFELSSYTNDSLLIRYFNKNYGELKYNCILNIKYEMDRDKLVDSSGYRSRINIGTGVKFSEIDKNQV 904
mrBoNT-FA (0)-his NGIPFELSSYTNDSLLIRYFNKNYGELKYNCILNIKYEMDRDKLVDSSGYRSRINIGTGVKFSEIDKNQV 910
mrBoNT-FA-his NGIPFELSSYTNDSLLIRYFNKNYGELKYNCILNIKYEMDRDKLVDSSGYRSRINIGTGVKEFSE IDKNQV 910

rBoNT-FA (0)-his QLSNLESSKIEVILNNGVIYNSMYENFSTSFWIRIPKYFRNINNEYKIISCMQONNSGWEVSLNFSNMNSK 974
mrBoNT-FA (0)-his QLSNLESSKIEVILNNGVIYNSMYENFSTSFWIRIPKYFRNINNEYKIISCMQNNSGWEVSLNEFSNMNSK 980
mrBoNT-FA-his QLSNLESSKIEVILNNGVIYNSMYENFSTSEFWIRIPKYFRNINNEYKIISCMQNNSGWEVSLNEFSNMNSK 980

rBoNT-FA (0)-his IIWTLQDTEGIKKTVVFQYTQNINISDYINRWIFVTITNNRLSNSKIYINGRLINEESISDLGNIHASNN 1044
mrBoNT-FA (0) -his IIWTLODTEGIKKTVVFQYTQNINISDYINRWIFVTITNNRLSNSKIYINGRLINEESISDLGNIHASNN 1050
mrBoNT-FA-his IIWTLODTEGIKKTVVFQYTQNINISDY INRWIFVTITNNRLSNSKIYINGRLINEESISDLGNIHASNN 1050

rBoNT-FA (0)-his IMFKLDGCRDPHRYIWIKYFNLFDKELNKKEIKDLYDNQSNSGILKDFWGDYLQYDKPYYMLNLYDPNKY 1114
mrBoNT-FA (0) ~his IMFKLDGCRDPHRYIWIKYFNLFDKELNKKEIKDLYDNQSNSGILKDFWGDYLQYDKPYYMLNLYDPNKY 1120
mrBoNT-FA-his IMFKLDGCRDPHRY IWIKYFNLFDKE LNKKEIKDLYDNQSNSGILKDFWGDYLQYDKPYYMLNLYDPNKY 1120
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rBoNT-FA(0)-his LDVNNVGIRGYMYLKGPRGRIVTTNIYLNSTLYMGTKFIIKKYASGNKDNIVRNNDRVYINVVVKNKEYR 1184
mrBoNT-FA(0) -his LDVNNVGIRGYMYLKGPRGRIVTTNIYLNSTLYMGTKFIIKKYASGNKDNIVRNNDRVYINVVVENKEYR 1190
mrBoNT-FA-his LDVNNVGIRGYMYLKGPRGRIVITNIYLNSTLYMGTKEIIKKYASGNKDN IVRNNDRVY INVVVKNKEYR 1190

rBoNT-FA(0)-his LATNASQAGVEKILSAVEIPDVGNLSQVVVMKSENDQGIRNKCKMNLQDNNGNDIGFIGFHQFNNIAKLV 1254
mrBoNT-FA(0) -his LATNASQAGVEKILSAVEIPDVGNLSQVVVMKSENDQGIRNKCKMNLQDNNGNDIGFIGFHQFNNIAKLV 1260
mrBoNT-FA-his LATNASQAGVEKILSAVEIPDVGNLSQVVVMKSENDQGIRNKCKMNLOQDNNGNDIGFIGFHQFNNIAKLV 1260

rBoNT-FA(0)-his ASNWYNRQIGKASRTFGCSWEFIPVDDGWGESSIHHHHHHHHHHH 1298
mrBoNT-FA(0) -his ASNWYNRQIGKASRTFGCSWEFIPVDDGWGESSLHHHHHHHHHH 1304
mrBoNT-FA-his ASNWYNRQIGKASRTFGCSWEFIPVDDGWGESSIHHHHHHHHHH 1304

Figure S1. Multiple sequence alignment of rBoNT/FA(0)-his, mrBoNT/FA(0)-his, and mrBoNT/FA-
his. Positions of the E227Q and H230Y catalytic site inactivating mutations, the 5429 to L437 activation
loop substitution, and C-terminal ten-histidine affinity tag, are boxed in grey.
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MPVVINSENYDDPVNDNTIIYIRPPYYETSNTYFKAFQIMDNVWIIPERYRLGIDPSLEFNPPVSLKA
GSDGYFDPNYLSTNTEKNKYLQIMIKLFKRINSKPAGQILLEEIKNAIPYLGNSYTQEEQFTTNNRT
VSFNVKLANGNIVQQMANLIIWGPGPDLTTNKTGGIIYSPYQSMEATPYKDGFGSIMTVEFSPEYAT
AFNDISIASHSPSLFIKDPALILMHELIHVLHGLYGTYITEYKITPNVVQSYMKVTKPITSAEFLTF
GGRDRNIVPQSIQSQLYNKVLSDYKRIASRLNKVNTATALINIDEFKNLYEWKYQFAKDSNGVYSVD
LNKFEQLYKKIYSFTEFNLAYEFKIKTRLGYLAENFGFFYLPNLLDDSIYTEVDGFNIGALSINYQG
QNIGSDINSIKKLQGQGVVSRVVRLCUBKSVIPRKGTKAPPRLw I TVNNRI SQESYGENT

'RRY GYIRNHSSILGNSVEELNSKVNNHLDNGI PFELSSYTNDSLLIRYFNKNYGEL
KYNCILNIKYEMDRDKLVDSSGYRSRINIGTGVKFSEIDKNQVQLSNLESSKIEVILNNGVI YNSMY
ENFSTSFWIRIPKYFRNINNEYKI ISCMQNNSGWEVSLNFSNMNSKIIWNTLQDTEGIKKTVVFQYTQ
NINISDYINRWIFVTITNNRLSNSKIYINGRLINEESISDLGNIHASNNIMFKLDGCRDPHRYIWIK
YFNLFDKELNKKEIKDLYDNQSNSGILKDFWGDYLQYDKPYYMLNLYDPNKY LDOVNNVGIRGYMYLK
GPRGRIVITNIYLNSTLYMGTKFIIKKYASGNKDNIVRNNDRVYINVVVENKEYRLATNASQAGVEK
ILSAVEIPDVGNLSQVVVMKSENDQGIRNKCKMNLQDNNGNDIGFIGFHQFNNIAKLVASNWYNRQT
GKASRTFGCSWEFIPVDDGWGESSLHHHHHHEHEH

Light chain, LC/FA

BoNT/F1 activation loop
Translocation domain, H,/FA
Unknown function, Hq/FA
Receptor binding domain, Heo/FA
Affinity tag (His,o)

Figure S2. Primary amino acid sequence of mrBoNT/FA-his. Light chain, LC/FA, amino acids shown in
black. Substituted BoNT/F1 activation loop amino acids shown underlined. Translocation domain,

Hn/FA, amino acids shown in grey italic. Unknown function, Hcn/FA, amino acids shown in black italic.
Receptor binding domain, Hcc/FA, amino acids shown in bold black italic. Affinity tag (Hisio), amino acids
shown in grey.
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Figure S3. SNARE cleavage in rat cortical neurons panel (A) shows Western blot analysis of full-
length and cleaved VAMP-2 from rat cortical neurons treated with nBoNT/F1 or mrBoNT/FA-his for
24 hours. Panel (B) shows Western blot analysis of full-length and cleaved VAMP-2 from rat cortical
neurons treated with a concentration range of mrBoNT/FA-his for 24 hours. Panel (C) shows Western
blot analysis of full-length and cleaved SNAP-25 from rat cortical neurons treated with a
concentration range of nBoNT/A1 for 24 hours.




