DIMERIZATION

1 20 40 60
TE£60MT SAVQEDLANIEHNH--GSPMTLSERSL--H--LP-SQPVNQDABYRVLRY]
CJj60MT CAVQEDLANIBHNS--GTSMTLSERSS--R--LP-SQPVNEDABYRVMRY|
Cc60MT2 CAVQEDLANIBHNN--GTSMTLSERSS--R--LP-SQPVNEDABYRVMRY|
Ps60MT CAVQEETAETEBHNN--VKPMSLSEBAS--K--LPVAQPVNEDREBFRIMRY]
GFLOMT2 CAIQEEIADTEHNH--GEPMSLSEBAS--K--LP-VQPVNSDREYRVMRY]
PsSOMT3 - -VKKMEVVSK--IDQENQAKIWK: CAVQEETAETEHNN--VKPMSLSEBAS--K--LP-AQPVNEDREYRILHF]
PsOMT3b - --MEVVSK--IDQENQAKIWK: CAVQEETAETEHNN--VKPMSLSEBAS--K--LP-AQPVNEDREYRILHF]
PsN70MT - --MEVVSQ--IDQENQATIWK: CAVQEEIAETEHNH--GTPMSILEBAA--K--LPIDQPVNIDREBYRVMRY]
Cj4'oMT - -MAFHGKDDV--LDIKAQAHVWK: (RCAVEBGIVDIEBDNN--NQPMALADBAS--K--LP-VSDVNCDNBYRILRY)|
T£4'OMT - ----MAAFQGKDAS--VDIKAQAHVWK: (RCAVEBGIFDIEBDNN--NQPIPLADBAS--K--LP-ISNVNLDNBFRILRY|
GFLOMT1 - -MGVSDN--KPESQE--VDIKAQAHLWN (RCAVERGIADIBKSN--NGSISVTEBAS--K--LP-ITNVNSDNBYRVLRY)|
Ps4'OMT1 - ---MGSSIDAETHE--VDIKDQAQLWN (RCTVERGIADIEBKNN--NGSITLSEBVS--K--LP-LSNVNSDNBYRLLRY)|
Ps4'OMT2 - (RCAVERGIADIEBKNN--DGAITLAQBAA--K--LP-ITNVSSDYBYRMVRY)|
CjCoOMT - [RSTVSEGIPDIMHNN GPVTLSQEVTH -LP-LKSTSIDREHHFMRY]
Cc60MT1 - CAVEBNLFDVESNNKDSKPIALSSH-A--T--SPTLVSIKPNNEBYRLLRY]
Gf1OMT4 - -MEIQMGDQE--QEMKNQGLVWN CTIEBGLLDTENSSSSKPMITLSERSS--T--SPSLHSIKTONBYRLLRY]
PsSOMT2 - -MEIHLESQE--QEMKYQSQIWN -QICGTVDTSVEBRCAIQBGIFDABHNS-GKPMITLTEBSSIVS--SPSSSSIEPCNBYRLVRY|
PsOMT2b - -MEIHLESQE--QEMKYQSQIWN -QICGTVDTSVEBRCAIQBGIFDABHNS-GKPMITLTEBSSIVS--SPSSSSIEPCNBYRLVRY|
EcG110MT -LMFSYMNSMSBKCAVERGIPDIBHNH--GKPMTFSSBVE--A--LS-IPPERTNHENRLLRF]
Ct670MT CVVEBRIADIEBNSH--GLPISLSEBAAGIQSTSSSSSPPNINYBFRIMRL
GFLOMT3 (KCAVEBGIPDIEBNSH--GRAITLLEETNAIKTNSQLSSSPDINCESRIMRL
Ps70MT (KCAVEBGIPDIENSH--GRPVTISERVDSLKTNTP-SSSPNIDYBTRIMRL
Ec70MT (RCVVEBGIPDIBHSH--GRPITLTERLNGIPNLSS---SFDINYBOGIMTI|
EcSROMT (KCAVEBGIPDIBHSQ--GQPITLSERINGIPNLSP---SFDINYBFRIMRL
GFLOMT5 ~FNATTEEDEEAQACMY--AMQLASATVPVMVEKTAVEBDLLE IBKKAGPGAQISSLE,| IDRMLRL|
EcG20MT -IKN-TQEDEEVEACKY--AMQL TVPAMVEKTATEEDLLEIBTKSDLGAKLSSTE| iDRMLRL
GFLOMT7 ~  -=-----------MGSTQDQ----- FKPTPI-EEEEEACMY--AMQLASASVPVMVEBKAAVEBNVLEIBAKHGPGAQISASA IDRMLRL|
PsSOMT1 MATNGE--IFNTYGHNRQT--ATVTKITASNESSNGVCYLSETANLGKLICIPM, MEBNVFOLESKFGTDAKVSASE]| IDRILRL
GFLOMT6 ME--TKGEARMNSCYISEAGHLGRLICLPMABRAAVEBNVFNIBSEFGPGAQLSSRD] [ERILRL
TE£SOMT MALQEGVNYLS-GLGLSRLICLPM, IEBNVFEIBRFQAGPEAQLSPAE| DRI LRM|
CjsSoMT MCTSLSELKCPVFSTKRKLLLEFALRTSVDMAAQEGVNYLS-GLGLSRLICLPM, IEBNVFEIESQAGPDAQLSPSD) DRI LRM|
CtSOMT MAAQEGVNYLS-GLGLSRLICLPM, IEBNVFEIESKAGPDAQLSPSD) DRI LRM|
Motif I
~ | - -
120 140 160 180 200
TE£60MT G--WDKCMLGAILEBETDKDFMAPWHYLKEGILNDGSTSTAFEKALGTNI@DYMAEHPEKNQLINEGEANDMR L IMSALVKECS--SMF-DGIT-TIV|
Cj60MT G--WDKCMVGSILAMTDKDFMAPWHYLKDGLS--GESGTAFEKALGTNI@GYMAEHPEKNQLNE NDERLIMSALVKECG--NIF-NGIT-TLV]
Cc6OMT2 G--WDKCMVGSILSMTDKDFMAPWHYLKDGLA--GESGTAFEKALGMNI@GYMAEHPEKNQLNE NDERLIMSALVKECG--NIF-NGIT-TLV]
Ps60MT G--WEKSMVDSIL] DKDFLAPWHHLGDGLTGN---CDAFEKALGKSI@VYMSVNPEKNQLEN. DMRLVTSALANECK--SIFSDGIS-TLV]
GFLOMT2 G--WEKSMVASTIL] DKDFLAPWHHLKDGLSGD---CDAFEKALGKSI@VYMSENPEKNQLENE. DMRLVTSALVNDCQ--SVF-KGIN-TLV]
PsSOMT3 G--WEKSMVPSILSETDKDFTAPWNHLGDGLTGN---CNAFEKALGKGI@VYMRENPEKDQLENEG DMRLFASALVNECK--SIFSDGIN-TLA]|
PsOMT3b G--WEKSMVPSILSETDKDFTAPWNHLGDGLTGN---CNAFEKALGKGI@VYMRENPEKDQLENEG DMRLFASALVNECK--SIFSDGIN-TLA]|
PsN70MT G--SQ0SMVPSVLEMI DEDMFAPWHILKDSLTGE---CNIFETALGKSI@VYMSENPEMNQ I@NGARAFDEIGLVTSHLVNECK--SVFGDEIK-TLV]
Cj4'oMT N--AKRSMVPMILGETQOKDFMTPWHSMKDGLSDNG---TAFEKAMGMT I @FYLEGHPDQSQLENE EMRLLTSSLISGSR--DMF-QGID-SLV]
T£4'OMT N--EKRSMVPMVLEGETQOKDFMTPWHSMKDGLTDNG--VTAFEKAMGMT I @FYLEGHPDQSQLENE EMRLLTSSLISGSK--DMF-QSID-SLV|
GFLOMT1 D--AERSMVPIILGETOKDFMIPWHFMKEGLGND---TTAFEKGMGMT IMOYLEGHPEQSNL@INE EMRLLTKSLIDGCR--DTF-EGLT-SLC|
Ps4'OMT1 D--SERSMAPVILEESOKDFLFVWNFVKEGLGTGS--TTAFEKAMGMDVMEKYLEVNPNQSQL@DE EMRLLTKTLLVDCR--DTF-QGMD-SLV|
Ps4'OMT2 D--AERSMVPMILGETOKDFMVSWHFMKEGLGNGS--TTAFEKGMGMDI@KYLEGNPDOSQLE@NE EMRLLTKTLIEDCR--DTF-QGLD-SLV]
CjCoOMT G--HQKSLAPYVMEMTHPEEFSVWSHVINVLDGK----KPYWESNDTSM@EKTEGDPEINE I@NDART SHEIT FMLPALVSGLMKENVL-DGVA-SIV]
Cc60MT1 D--ONRSLVDWALBETDETVIDGWHELSGCCTSPTGGPTPFERVHGKSVELAGENAGMNQVEINDARYSDMI LVMPVFVQCCD--KLL-NGIT-SMV|
Gf1OMT4 T--QERSLKDWVLEEMDDEHSVNGWHELSSYCCSPDDAPTPFVKLHGKT L@ELAEEVPEVNE LINNI DMRMVMPAFVQGCE--KVL-SGIR-KLV|
PsSSOMT2 N--QEKSLIDWVLSESCEMMVVVWHELSSSVSTPADEPPIFQKVHGKNAME LAGEFPEWNDLENNARMT SDESVTKPALIQGCG--KIL-NGVT-SLI
PsOMT2b N--QEKSLIDWVL CEMMVVVWHELSSSVSTPADEPPIFQKVHGKNAE LAGEFPEWNDLENNARTSDESVTKPALIQGCG--KIL-NGVT-SLI
EcG110MT G--NPHTMSSLVL] NPVLITPMDFLGPWFQGKSGESTAFEIAHGVQFENFTEQNPKFGKVDDARANIRILSQITAIVNEGK--EVF-QNLK-SLV|
Ct670MT D--ANFSMTPIIQAMTHHCSMDSFHKLNKCVEEG---GYAFAKANGCE I@EFASMNPEFNRLIEN TRIKIAVDAILSGYK--NGF-DGLR-SLV|
GFLOMT3 D--SEFSLVPMVLEE@HNPRLMAPWHYLTKCVQEG---GFAFEKTYGTQV@DYALANPDINKL@NDARECTRRI TVVTLLAAYK--EGF-DGIE-TIV]
Ps70MT D--SKFNLSPLVLWUMTNPILLKPWQYLGKCAQEK---SSPFERAHGCEI@DLALADPKFNNFEINGAROCSHMTTI INEMLLEYK--DGF-SGIAGSLV|
Ec70MT D--SKFNLAPFVLEETHPWITDPWNYLGKCVQEG---GSGFVKAHGSDVKFGSDHPEFFKLY DGIE CSEKVLVQVVLDKYQ--QVF-KDVK-SIV]|
EcSROMT D--SKISLAPLVL) HPWLLDPWHYLGKCVQEG---GFAFAKAHGSEI@KFGSENPEFNKL@SVG [TLVVDAILDDYH--EGF-GDLE-SIV]
GFLOMT5 KNEVGCSMASLLL DKVLMESWYHLKDAVLD-G--GIPFNKAYGMSAMEYHGTDLRFSKVE@INKGESDHMT IVMNKILETYN-~--GF-EGLK-SIV]
EcG20MT KNEFGCSMAPLVL DKVLMESWYYLKDAVLD-G--GIPFNKAYGMTAMEYHGTDPRFNKVEINKGESDHMT ITMNKILETYK---GF-EGLN-SIV]
GFLOMT7 KNEDGCSMAPLLL] DKVFLESWYHLKDAVLD-G--GIPFNKAYGMNAMEYQGADPRFNKINRC DHMTITMKKILETYK---GF-EGLT-SLV|
PsSOMT1 ROEDGVSLVEELLEMSDKVVVDSFFKLKCVVEEKD--SVPFEVAHGAKI@EYAATEPRMNQVENDGAVFRITVVFEAVERFYD-~--GF-LDMK-ELL]
GFLOMT6 RKDDGVSLVPMLM| DKIVVESFYNLKEVVLQEG--RVPFDMTHGASIEYAGKDPRMNKVENE. DFEIVIAFDEVLKVYN---GF-LDMK-ELV]
TE£SOMT D-KNGVSVVPMLLEMSDKAVVESFYNIKDVVLEEG--VIPFDRTHGMDFAYAGKEQSVNKSN [TIAFDEVFKVYK---GF-HDLK-ELV]
CjsSoMT S-EDKVSVVPMLLEMSDKAVVESFYNIKDVVLEEG--VIPFDRTHGMDFOYAGKEERVNKSN [T IAFDEVFKVYK---GF-DNLK-ELV]
CtSOMT S-EDKVSVVPMLLEISDKAVVESFYNIKDVVLEEG--VIPFDRTHGMDFOYAGKEQRVNKS|N! [TIAFDEVFEVYK---GF-NNLK-ELV]
260 280 300 320 340
TE£60MT DKECIEILKRCKDAVPR-DGGKVIIIDIILDVKS--EHPYTKMRLTLDL) LN-TGGKERTEEEWKKLIHDAGYKGYKITHISA
CJj60MT DKECIEILKRCKEAVPV-KGGKVIIVDIVLNVQS--EHPYTKMRLTLDL LN-TGGKERTEEEWKKLIHDAGYKGHKITQITA
Cc60MT2 DKECIEILKRCKEAVPI-EGGKVIIVDIVLNVQS--EHPYTKMRLTLDL LN-TGGKERTEEEWKNLIHDAGYKGHKITQITA
Ps60MT DDECIQILKRCKEALPK--GGKVIIVDVVIDMDS--THPYAKIRLTLDL LM-TGGKERTKEEWKTLFDAAGFASHKVTQISA:
GFLOMT2 DDECIQILKKCKEAVPQ-EGGKVIIVDVVLNMDL--THPYSKIRLTLDL LN-TGGKERTVEEWKKLIDAAGFASFKITEISA
PsSOMT3 DEECIQILKRCKEAIPK--GGKVIIADVVIDMDS--THPYSKSRLAMDL LB-TGGKERTEEDWKKLIDAAGFASCKITKLSA
PsOMT3b DEECIQILKRCKEAIPK--GGKVIIADVVIDMDS--THPYSKSRLAMDL 1|
PsN70MT DDECIQILKRCKDVVSA--GGKLIMVEMVLDEDS--FHPYSKLRLTSDI VM-NGGKERTEKEWEKLFDAAGFASCKFTQMSVGFAAQSIIEVY-—
Cj4'oMT DEDSIKILKQCRNAVPK-DGGKVIIVDVALDEES--DHELSSTRLILDIDEI.VE-TGGKERTKEVWEKIVKSAGFSGCKIRHIAA
T£4'OMT DEDSIKILKQCRKAVPK-DGGKVIIVDVALDEDS--DHELSSTRLILDIDEI.VE-TGGKERTKEDWEKLVKCAGFSGCKIRHIAA.
GFLOMT1 DEECVNILIKCREAVPK-DTGKVIIVDVALEEES--QHELTKTRLILDI DEI.VM-TGGRERSEDDWEKLLKRAGFRGHKIRHIAA.
Ps4'OMT1 DEHCVNILKKCKEAIPK-ETGKVIIVDVALEEES--EHELTKARLILDIDEMIL.VN-TGGRERTAEDWENLLKRAGFRSHKIRPIRA:
Ps4'OMT2 DEECVNILKKCKEAIPK-ETGKVIIVDVALEEES--NHELTKTRLILDIDMIL.VN-TGGRERTADDWENLLKRAGFRSHKIRPIRA:
CjCoOMT DDDCIKILNIAKEALPS-TGGKVILVEIVVDTEN--LPLFTSARLSMGM] LM--SGKERTKKEWEDLLRKANFTSHQVIPIMA:
Cc60MT1 DKECITILKKCKEVIPQ-DKGKVIILDIVTDONE-QDDDLTRAKMNLDI V@- SGGRERTENEWEVLLKLAGFSRHEIIPIMA:
Gf1OMT4 DEECIKLLKRCKEAIPT-DQGKVIIIEMVLDQODE-DDEDLTQARLSLDL L8- SGGKERTKDEWRVLLESAGFSRIEFIPIYA:
PsSSOMT2 DTECVNLLKRCKEAVPA-DKGKVIIMDLVIDDD--DNSILTQAKLSLDL| INH-GGGRERTKEDWRNLIEMSGFSRHEIIPISA:
PsOMT2b DTECVNLLKRCKEAVPA-DKGKVIIMDLVIDDD--DNSILTQAKLSLDL| INH-GGGRERTKEDWRNLIEMSGFSRHEIIPISA:
EcG110MT DDDSIKILKKCREAIPT-KGGKVIIVEVVVQHEKSLERPPSDVEFYMDL] T@-FASKERTEEEWKKLLVESGFSDYKITYLMG
Ct670MT DEDCVKILKNCHKAIAN-RGVKVIIVEIVLQPDG--VAPLDETRLIFDLSETARSSGGKERTETEWEKLLRDGGFSRHRIIQIPD
GFLOMT3 DEDAVRILKNCRKAIPK-DTGKVIIVDFVLKPDG--KELFDHMGLVF DM IABISSNGKERTEVEWKKLLNDAGFPTYKVIKIPT
Ps70MT DEDCTIILKNCYRAIRKKKNGKVIIVDCVLRPDG--NDLFDKMGLIFDV] IANTTAGKERTEAEWKILLNNAGFPRYNVIRTPA:
Ec70MT DDACVKILENCKKAIPK-NG-KVIIIDCVLNPDG--DDLFDDIKVVSDLGERVECSDGKERTEAEWEKLLKKGGFPRYKITHVVT
EcSROMT DEDCVKILKNCNKAISN-KG-KLIIIECVLKPDG--EGLFDGLGLAFDLEMTANSSGGRERTEAEWKKLLKAGGFSRYKITPIKG---IPSIIEAYPDI
GFLOMT5 DEHSVKILKNCYEALPE--NGKVIIVECIIPVIP-D-GTTSHGVFHLDNEMI.ABNPGGKERSEKEFEALAKGTGFTGFKVVCSAFDT---YVMEFSKN-
EcG20MT DEHSIKFLKNCYEALPQ--NGKVIIVECIIPILA-ECGERSHGVFHLDNIMI.ABNPGGKERTEKDFEELAKKAGFKGFKVVCSAYET---FVMEFTKN-
GFLOMT7 DEHGIKILKNCYEALPD--HGKVILVECIIPPYP-ETSLAGLGVFHVDNEMI.ABNPGGKERTEKEFEALAKGTGFAGFRVICSAFNT---WIMEFSKN-
PsSOMT1 DERCVKLLKNCWNSLPV--GGKVLIIEFVLPNEL-GNNAESFNALIPDL| IABNPGGKERTISEYDDLGKAAGFIKTIPIPISNGL---HVIEFHK-
GFLOMT6 DKQCLKLLKTCWNSLPA-EGGKVIVIEFVVPSKI-ADNPESYNALTPDL IABNPGGKERTLLEFYDLANAAGFAKAKPFPISEGL---HVIEFHK-
TE£SOMT DERSIKILONCWKALPE--GGTVIVVEFVLPQIL-GNNAESFNALTPDL| 'TENPGGKERTTTEFDGLAKAAGFAETKFFPISQGL---HVMEFHKATAGVAS
CjsSoMT DDRSIKILKNCWKALPE--NGTVIVIEFVLPQVL-GNNAESFNALTPDL IABNPGGKERTTIEFDGLAKAAGFAETKFFPISQGL---HVMEFHKINC----
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Supplementary Figure 3. Amino acid sequence alignment of BIA O-methyltransferases characterized in vitro.
Protein sequences were obtained by translation of nucleotide sequences deposited in Genbank (Accession numbers listed
in Supplementary Table 1) and aligned using Clustal Omega under default parameters (Chojnacki et al., 2017). Major
domains and key residues are adapted from structural studies of PsSSOMT1 and Tf6OMT (Cabry et al., 2019; Robin et al.,
2016). Residues shaded in grey are highly conserved features of the dimerization domain. Residues shaded in pink
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represent the canonical SAM-binding motifs, within which residues directly interacting with SAM are bolded and residues
interacting with the alkaloid substrate are underlined. Residues shaded in purple contribute to a “closed” conformation
upon SAM binding. Residues shaded in red form sulfur-aromatic, aromatic-aromatic or hydrophobic interactions the
alkaloid substrate’s rings. Residues shaded in yellow form hydrogen bonds with the alkaloid substrate’s hydroxyl groups,
and those interacting with the target hydroxyl group are underlined. Residues shaded in green are the “gatekeeper”
residues proposed by Cabry et al (2019). The residue forming a hydrogen bond with the alkaloid substrate’s nitrogen atom
is shaded in cyan. “X” indicates residues subjected to mutational analysis. Percentage identities are provided in
Supplementary Figure 1.
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