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Experimental section

Materials

All substrates and reference compounds were purchased from Sigma-Aldrich (ATP, SAM,
SAH, L-methionine, L-methionine-(methyl-'3C), L-ethionine, 2-amino-4-bromo phenol, 2-amino-
5-bromo phenol, 2-amino-4-chloro phenol, 2-amino-5-chloro phenol, 2-amino-4-nitro phenol,
2-amino-5-nitro phenol, 4-chloro-2-methoxyaniline, 5-chloro-2-methoxyaniline, 2-methoxy-4-
nitro aniline, 2-methoxy-5-nitro aniline, caffeic acid, ferulic acid, isoferulic acid, 3,4-
dihydroxybenzoic acid), Alfa Aesar (N-methylanthranilic acid), and Fluka (anthranilic acid) in
the highest purity available. Buffer ingredients, as well as cultivation media were obtained by

Carl Roth.

Table S 1 — Used substrates and products with abbreviations and retention times. A, B, and C refers to the

different analytical methods.

Substrate Abbreviation Retention time [min]
| #
A B C
L-methionine L-met - - -
L-ethionine L-eth - - -
S-allyl-L-homocysteine L-all - - -
adenosine triphosphate ATP 1.9 1.1 -
S-adenosyl-L-methionine SAM 1.7 1.3 -
S-adenosyl-L-homocysteine SAH 8.1 1.2 -
adenine ade 9.3 1.6 -
S-adenosyl-L-ethionine SAE - 1.3 -
adenosyl-S-allyl-L.-homocysteine SAA - 1.4 -
anthranilic acid 1 3.6 - -
N-methyl anthranilic acid 1a 6.8 - -
caffeic acid 2 3.2 - -
3-methoxy-4-hydroxycinnamic acid 2b 6.4 - -
3-hydroxy-4-methoxycinnamic acid 2b” 7.8 - -
2-amino-4-nitrophenol 3 - 7.8 5.0
2-(methylamino)-4-nitrophenol 3a - 8.6 -
2-methoxy-5-nitroanilin 3b - 8.7 6.3
2-methoxy-N-methyl-5-nitroaniline 3ab 9.2 -
2-(ethylamino)-4-nitrophenol 3c - 8.8 -
2-ethoxy-5-nitroaniline 3d - 9.0 -
2-(allylamino)-4-nitrophenol 3e - 8.9 -
2-allyloxy-5-nitroaniline 3f - 9.1 -
2-amino-5-nitrophenol 4 - 8.2 6.0
2-(methylamino)-5-nitrophenol 4a - 8.7 -
2-methoxy-4-nitroanilin 4b - 8.8 6.7
2-methoxy-N-methyl-4-nitroaniline 4ab 9.1 -
2-(ethylamino)-5-nitrophenol 4c - 8.9 -
2-ethoxy-4-nitroanilin 4d - 9.0 -
2-(allylamino)-5-nitrophenol 4e - 8.9 -
2-allyloxy-4-nitroanilin 4f - 9.1 -
2-amino-4-bromophenol 5 - 7.9 -
4-bromo-2-(methylamino)phenol 5a - 8.7 -
5-bromo-2-methoxyaniline 5b - 9.0 -



Substrate Abbreviation Retention time [min]
| #

A B C
2-amino-5-bromophenol 6 - 71 -
5-bromo-2-(methylamino)phenol 6a - 7.9 -
4-bromo-2-methoxyaniline 6b - 8.8 -
2-amino-4-chlorophenol 7 - 7.3 -
4-chloro-2-(methylamino)phenol 7a - 8.5 -
5-bromo-2-methoxyaniline 7b - 8.9 -
2-amino-5-chlorophenol 8 - 6.0 -
5-chloro-2-(methylamino)phenol 8a - 7.4 -
4-bromo-2-methoxyaniline 8b - 8.5 -

Methods

Cloning

Table S 2 — Primers for gene amplification and linearisation of pET28a(+).

Primer

Sequence 5-3

KAH9787224 .1
(Citrus sinensis)_fw
KAH9787224 .1
(Citrus sinensis)_rev
KDO86634.1

(Citrus sinensis)_fw
KDO86634.1

(Citrus sinensis)_rev
XP_007218135.1
(Prunus persica)_fw
XP_007218135.1
(Prunus persica)_rev
XP_006494578.1
(Citrus sinensis)_fw
XP_006494578.1
(Citrus sinensis)_rev
P28002.1

(Medicago sativa) fw
P28002.1

(Medicago sativa) rev
PET28a_Ndel

PET28a_HindIll

*Restriction sites are underlined.

CGCGCGGCAGCCATATGGGTAGCCTGAGCGAATATCA
GTGCGGCCGCAAGCTTATTTGAAAAATTCCATGATATACA
CGCGCGGCAGCCATATGGGTAGCCTGAGCGAATA
GTGCGGCCGCAAGCTAAGCTTATTTGAAAAATTCCATGAT
CGCGCGGCAGCCATATGGCAAGCAGCCTGGAAC
GTGCGGCCGCAAGCTAAGCTTATTTGAAAAATTCCATCAC
CGCGCGGCAGCCATATGGATAGCATTGTTGATGGTG
GTGCGGCCGCAAGCTAAGCTTATTTGTAAAATTCCATAAC
CGCGCGGCAGCCATATGGGTAGCACCGGTGAAAC
GTGCGGCCGCAAGCTAAGCTTACACTTTTTTAAGGAATTC

TATGGCTGCCGCGCGGCACC

AGCTTGCGGCCGCACTCGAG



Table S 3 — 3-step PCR protocol.

Step Temperature [°C] Time [s] Cycles
Initial denaturation 98 30 1
Denaturation 98 10 30
Annealing 55 30

Elongation 72 90

Final elongation 72 240 1
Storage 8 0



HPLC analysis

Table S 4 — Methods used for upscale reaction analysis and purification

Method C Method D
Assay Analytical Purification
method of Up method of Up
scale reaction  scale reaction
HPLC system Agilent 1260 Agilent 1260
infinity I InfinityTM
Column ACE 5-C18 SupelcoTM

Mobile phase A
Mobile phase B
Detection
wavelenght
Flow rate

Injection volume

Gradient

300 column (4
pm, 4.6 mm x
150 mm)

0.1% TFA

acetonitrile

280 nm
1 mL - min™
10 L

1 min 90% A/
10% B

6 min to 15%
A/ 85% B

0.1 min to 0%
A/ 100% B

1.9 min 0% A/
100% B

0.1 min to 90%
A/ 10% B

2.4 min 90%
A/ 10%B

Discovery BIO
wide pore
(C18, 10 um,
2.12 cm x 25
cm)

0.1% TFA

acetonitrile
with 0.1% TFA

280 nm
8 mL - min"
500 — 900 pL

3 min 90% A/
10% B

7 min to 50%
A/ 50% B

15 min to 0%
A/ 100% B

5 min 0% A/
100% B

1 min 90% A/
10% B

4 min 90% A/
10% B



LC-MS analysis

Table S 5 — Investigated mother fragments in LC-MS analysis for confirmation of ethylation and allylation.

NO, NO, NO,
NO,
o +
. NH; N NH,
N"cH, N oy He )
OH 72 CHs N
CH,
3d 3e 3f
3c
N02 N02 NOz NOZ
[ :L [ :L CH
1 OH 0" CH, OH oA
HzNW NHy HoN" NH;
CH \L
3 \CHz
4c 4d de af

*m/z of [M+H]" of products 3c/d and 4c/d: 183.18 Da and of products 3e/f and 4e/f: 195.19 Da

NMR analysis

Table S 5 — "3C-NMR signals for compounds used in the methylation assays.

o [ppm]
Methionine (S-CHs) 13.8
SAM (S-CHa) 23.5
Methionine (H2N-
CH) 59.4
Tris (HO-CH,) 61.6
Glycerol (CH>) 62.7

Glycerol (CH) 721




Protein sequences

The following protein sequences and enzyme sizes include the Hise-tag (marked in bold).
>EcMAT (44.1 kDa)

MGSSHHHHHHSSGLVPRGSHMAKHLETSESVSEGHPDKIADQISDAVLDATILEQDPKARVACETYVKT
GMVLVGGEITTSAWVDIEEITRNTVREIGYVHSDMGEDANSCAVLSAIGKQSPDINQGVDRADPLEQG
AGDQGLMFGYATNETDVLMPAPITYAHRLVQROAEVRKNGTLPWLRPDAKSQVTFQYDDGKIVGIDAV
VLSTQHSEEIDQKSLOQEAVMEEIIKPILPAEWLTSATKFFINPTGREFVIGGPMGDCGLTGRKIIVDTY
GGMARHGGGAFSGKDPSKVDRSAAYAARYVAKNIVAAGLADRCEIQVSYAIGVAEPTSIMVETEFGTEK
VPSEQLTLLVREFFDLRPYGLIQMLDLLHPIYKETAAYGHFGREHFPWEKTDKAQLLRDAAGLK

>TKMAT (46.7 kDa)

MGSSHHHHHHSSGLVPRGSHMAGKVRNIVVEELVRTPVEMQKVELVERKGIGHPDSIADGIAEAVSRA
LSREYVKRYGIILHHNTDQVEVVGGRAYPQFGGGEVIKPIYILLSGRAVEMVDREFFPVHEIALKAAK
DYLRKAVRHLDLEHHVIIDSRIGQGSVDLVGVENKAKKNPIPLANDTSFGVGYAPLSETEKIVLETEK
YLNSDEFKKKYPAVGEDIKVMGLRKGDEIDLTIAAATIVDSEVDNPDDYMAVKEATIYEAAKGIVESHTE
RPTNIYVNTADDPKEGIYYITVTGTSAEAGDDGSVGRGNRVNGLITPNRHMSMEAAAGKNPVSHVGKI
YNILSMLIANDIAEQVEGVEEVYVRILSQIGKPIDEPLVASVQITPKKGYSIDVLOQKPAYEIADEWLA
NITKIQKMILEDKVNVE

>ECMTAN (26.5 kDa)

MGSSHHHHHHSSGLVPRGSHMKIGIIGAMEEEVTLLRDKIENRQTISLGGCEIYTGQLNGTEVALLKS
GIGKVAAALGATLLLEHCKPDVIINTGSAGGLAPTLKVGDIVVSDEARYHDADVTAFGYEYGQLPGCP
AGFKADDKLIAAAEACIAELNLNAVRGLIVSGDAFINGSVGLAKIRHANEFPQATAVEMEATATAHVCHN
FNVPEVVVRAISDVADQQSHLSEFDEFLAVAAKQSSLMVESLVOKLAHG

>PpCaOMT (43.7 kDa)

MGSSHHHHHHSSGLVPRGSHMASSLERKSHPKINHAEPEDEITKEEEDESFCYAMQLVGSSVLSMSLQ
SAIKLGIFDITARKGPGAKLSSSEIATKIGTENPEAPVMVDRILRLLTSHSVLNCSAVAANGGSDEQR
VYSLGPVSKYFVNDEEGGSLGPLLTLIQDRVFLESWSQLKDAVVEGGIPEFNRVHGMHAFEYPGLDPRE
NOVENTAMENHTTIVIKKLLHIYKGLEDKNLTQLVDVGGGLGVTLNLITSRYQHIKGINEDLPHVVNH
APSYPGVEHVGGDMFASVPSGDAIFMKWILHDWSDEHCLKLLKNCYKAIPDNGKVIVVEALLPAMPET
STATKTTSQLDVLMMTONPGGKERSEQEFMALATGAGEFSGIRYECEVCNEFWVMEEFEFK

>RgANMT (42.2 kDa)

MGSSHHHHHHSSGLVPRGSHMGSLSESHTQYKHGVEVEEDEEESYSRAMOQLSMAIVLPMATQSAIQLG
VFEITAKAPGGRLSASEIATILQAQNPKAPVMLDRMLRLLVSHRVLDCSVSGPAGERLYGLTSVSKYF
VPDODGASLGNFMALPLDKVFME SWMGVKGAVMEGGIPFNRVHGMHIFEYASSNSKFSDTYHRAMENH
STIALKRILEHYKGFENVTKLVDVGGGLGVTLSMIASKYPHIQAINFDLPHVVQDAASYPGVEHVGGN
MFESVPEGDAILMKWILHCWDDEQCLRILKNCYKATPENGKVIVMNSVVPETPEVSSSARETSLLDVL
LMTRDGGGRERTQKEFTELAIGAGFKGINFACCVCNLHIMEFFK



>CsANMT (41.9 kDa)

MGSSHHHHHHSSGLVPRGSHMGSLSEYQKLAQKKHEEEEEESYSHAMQLAMGVVLPMATQAATQLGVE
EITAKAGELSAPEIAAQLOAQNVKAPMMLDRMLRLLVSHRVLECSVSGGERLYALNPVSKYFVSNKDG
ASLGHFMALPLDKVFMESWLGLKDAVMEGGIPFNRVHGMHIFEYASGNPREFNETYHEAMEFNHSTIAME
RILEHYEGEFQONVERLVDVGGGEFGVTLSMITSKYPQIKAVNEFDLPHVVQDAPSYAGVEHVGGNMEESVP
EGDAILMKWILHCWDDDHCLRILKNCYKAVPGNGKVIVMNSIVPEIPEVSSAARETSLLDVLLMTRDG
GGRERTKKEYTELATAAGFKGINFASCVCNLYIMEFFK

>CsCaOMT (41.2 kDa)

MGSSHHHHHHSSGLVPRGSHMDSIVDGERDQSFAYASQLVMGTVLPMAIQAVYELGIFEILDKVGPGA
KLCASDIAAQLLTKNKDAPMMLDRILRLLASYSVVECSLDASGARRLYSLNSVSKYYVPNKDGVLLGP
LLOMNODKVLLESWSQLKDAILEGGIPFNRAHGVHVFEYAGLDPKEFNKHFNTAMYNYTSLVMSNILES
YKGEDNIKQLVDVGGSLGITLOQAITTKYPYIKGINEFDQPHVIDHAPSHPRIEHVGGDMFQSVPKGDAT
IMKSVLHDWNDEHCLKLLKNCYKSIPEDGKVIVVESMLPEVPNTSIESKSNSHEDVLMMIQSPGGKER
TRHEFMTLATGAGFGGISCELAIGNLWVMEFYK

>MsCaOMT (42.1 kDa)

MGSSHHHHHHSSGLVPRGSHMGSTGETQITPTHISDEEANLFAMQLASASVLPMILKSALELDLLEIT
AKAGPGAQISPIEIASQLPTTNPDAPVMLDRMLRLLACYITILTCSVRTQODGKVQRLYGLATVAKYLV
KNEDGVSISALNLMNQDKVLMESWYHLKDAVLDGGIPENKAYGMTAFEYHGTDPRENKVENKGMSDHS
TITMKKILETYTGFEGLKSLVDVGGGTGAVINTIVSKYPTIKGINFDLPHVIEDAPSYPGVEHVGGDM
FVSIPKADAVFMKWICHDWSDEHCLKFLKNCYEALPDNGKVIVAECILPVAPDSSLATKGVVHIDVIM
LAHNPGGKERTQKEFEDLAKGAGFQGFKVHCNAFNTY IMEFLKKV

>KDO086634.1 (Citrus sinensis) (45.7 kDa)

MGSSHHHHHHSSGLVPRGSHMGSLSEYQKLAQKKHEEEEEEEESYSHAMOLAMGVVLPMATQAAIQLG
VFEITAKAGELSAPETAAQLOAQNVKAPMMLDRMLRLLVSHRVLECSVSGGERLYALNPVSKYEVSNK
DGASLGHEFMALPLDKVEMESWYIIILSEFFFFPLSGQIYIVVNLSNFKNACRLGLKDAVMEGGIPENRV
HGMHIFEYASGNPRENETYHEAMENHSTIAMERILEHYEGFONVERLVDVGGGEFGVTLSMITSKYPQI
KAVNFDLPHVVQDAPSYAGVEHVGGNMEFESVPEGDATILMKWILHCWDDDHCLRILKNCYKAVPGNGKV
IVMNSIVPEIPEVSSAARETSLLDVLLMTRDGGGRERTKKEYTELATAAGEFKGINFASCVCNLYIMEF
FK



Supplementary Figures

SDS-PAGE analysis
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Figure S 1 — Visualisation of the enzymes used in this study. L=Ladder. a: SDS gel of CSANMT (41.9 kDa) fractions during purification. 1: crude
lysate; 2: flow through; 3: 5 mm imidazole; 4: 10 mm imidazole; 5: 20 mm imidazole; 6: 50 mmM imidazole; 7: 100 mm imidazole; 8: 150 mm imidazole;
9: 200 mm imidazole; 10: 300 mM imidazole. b: SDS gel of CsCaOMT (41.2 kDa) fractions during purification. 11: crude lysate; 12: flow through; 13:
5 mMimidazole; 14: 10 mMimidazole; 15: 20 mmimidazole; 16: 50 mMm imidazole; 17: 100 mMm imidazole; 18: 150 mM imidazole; 19: 200 mM imidazole;
20: 300 mm imidazole. c: SDS gel of MsCaOMT (42.1 kDa) fractions during purification. 21: crude lysate; 22: flow through; 23: 5 mm imidazole; 24:
10 mM imidazole; 25: 20 mmM imidazole; 26: 50 mM imidazole; 27: 100 mM imidazole; 28: 150 mM imidazole; 29: 200 mM imidazole; 30: 300 mMm
imidazole. d: 31: RGANMT (42.2 kDa); 32: PpCaOMT (43.7 kDa); 33: ECMAT (44.1 kDa); TkMAT (46.7 kDa); EcCMTAN (26.5 kDa).



Enzyme relationships

a

CLUSTAL 0(1.2.4) multiple sequence alignment

MsCaOMT
RgANMT
CsANMT
KD086634.1 (Cs)
PpCaOMT
CsCaOMT
RnCOMT
MxSafC

MsCaOMT
RgANMT
CsANMT
KD086634.1 (Cs)
PpCaOMT
CsCaOMT
RnCOMT
MxSafC

MsCaOMT
RgANMT
CsANMT
KDO86634.1 (Cs)
PpCaOMT
CsCaOMT
RnCOMT
MxSafC

MsCaOMT
RgANMT
CsANMT
KD0O86634.1 (Cs)
PpCaOMT
CsCaOMT
RnCOMT
MxSafC

MsCaOMT
RgANMT
CsANMT
KDO86634.1 (Cs)
PpCaOMT
CsCaOMT
RnCOMT
MxSafC

MsCaOMT
RgANMT
CsANMT
KD0O86634.1 (Cs)
PpCaOMT
CsCaOMT
RnCOMT
MxSafC

--MGSTGETQITP-—————-————— THISDEEA----NLFAMQL-—----- ASASVLPMI
--MGSLSES—----- HTQYKHG-VEVEEDEEES----YSRAMQL-—----— SMATVLPMA
--MGSLSEY----—- QKLAQKK-HEEE--EEES--—-YSHAMQL-——---— AMGVVLPMA
--MGSLSEY------ OKLAQKK-HEEEEEEEES--—-YSHAMQL——----— AMGVVLPMA
--MASSLERKSHPKINHAEPED-EITKEEEDES————FCYAMQL——————- VGSSVLSMS
———————————————————— MD-SIVDGERDQS----FAYASQL-------VMGTVLPMA

—-MGDTKEQRILRYVQONAKPGDPQSVLEAIDTYCTQKEWAMNVGDAKGQIMDAVIREYS
MIHHVELTQSVLQYIRDSSVRD-NDILRDLREETSKLPLRTMOIPPEQGOLLSLLVRLIG

LKSALELDLLEITAKAGPGAQISPIEIASQLPTTNPDAPVMLDRMLRLLACYIILTCSVR
TOSATIQLGVFEITAK-APGGRLSASETATILOAQNPKAPVMLDRMLRLLVSHRVLDCSVS
TQAAIQLGVFEIIAK-A--GELSAPEIAAQLOQAQNVKAPMMLDRMLRLLVSHRVLECSVS
TQAAIQLGVFEITAK-A--GELSAPEIAAQLOAQNVKAPMMLDRMLRLLVSHRVLECSVS
LOSATKLGIFDIIARKGPGAKLSSSEIATKIGTENPEAPVMVDRILRLLTSHSVLNCSAV
IQAVYELGIFEILDKVGPGAKLCASDIAAQLLTKNKDAPMMLDRILRLLASYSVVECSLD

PSLVLELGAYCGYSA-————=--—— VRMA-—===———==——————— RLLQPGARLLTMEMN
ARKTLEVGVFTGYST———-——~-~ LCAA-—-—————=————————— LALPADGRVIACDLS
- * * ..
TQODG-KVORLYGLATVA-KYLVKNEDG----~ VSISALNLMNODKVLMESWY———-—~~-
G----PAGERLYGLTSVS-KYFVPDQDG--~-~ ASLGNFMALPLDKVFME SWM——--—~~-
G--—--- GERLYALNPVS-KYFVSNKDG----- ASLGHFMALPLDKVFMESWL——----~
G----—- GERLYALNPVS-KYFVSNKDG-—--— ASLGHFMALPLDKVFMESWYIIILSFF
AANGGSDFQRVYSLGPVS-KYFVNDEEG--—-- GSLGPLLTLIQDRVFLESWS———-~---
A----SGARRLYSLNSVS-KYYVPNKDG--~-~ VLLGPLLOMNQDKVLLESWS——~-~~~

PDYAA-TTQOMLNFAGLODKVTILNGASQDLIPQLKKKYDVDTLDMVFLDHWKDRYLPDT
EEWVS-IARRYWQRAGVADRIEVRLGDAHHSLEALVGSEHRGTFDLAFIDADKESYDEF--

: s . * Lae

——————————————————————— HLKDAVLDGGIPFNKAYGMTAFEYHGTDPRFNKVENK
——————————————————————— GVKGAVMEGGIPFNRVHGMHIFEYASSNSKFSDTYHR
——————————————————————— GLKDAVMEGGIPFNRVHGMHIFEYASGNPRFNETYHE
FFPLSGQIYIVVNLSNFKNACRLGLKDAVMEGGIPFNRVHGMHIFEYASGNPRFNETYHE
——————————————————————— QLKDAVVEGGIPFNRVHGMHAFEYPGLDPRFNQVENT
——————————————————————— QLKDAILEGGIPFNRAHGVHVFEYAGLDPKFNKHENT

GMSDHSTITMKKILETYTGFE--GLKSLVDVGGGTGAVINTIVSKYPTIKGINFDLPHVI
AMFNHSTIALKRILEHYKGFE--NVTKLVDVGGGLGVTLSMIASKYPHIQAINFDLPHVV
AMFNHSTIAMERILEHYEGFQ--NVERLVDVGGGFGVTLSMITSKYPQIKAVNFDLPHVV
AMFNHSTIAMERILEHYEGFQ--NVERLVDVGGGFGVTLSMITSKYPQIKAVNFDLPHVV
AMFNHTTIVIKKLLHIYKGLEDKNLTQLVDVGGGLGVTLNLITSRYQHIKGINFDLPHVV
AMYNYTSLVMSNILESYKGFD--NIKQLVDVGGSLGITLQAITTKYPYIKGINFDQPHVI

EDAPSYPGVEHVGGDMFVS T PKADAVFMKWICHDWSDEHCLKFLKNCYEALPDNGKVIVA
QDAASYPGVEHVGGNMFESVPEGDAT LMKWI LHCWDDEQCLRT LKNCYKATPENGKVIVM
QDAPSYAGVEHVGGNMFESVPEGDAT LMKWT LHCWDDDHCLRT LKNCYKAVPGNGKVTVM
QDAPSYAGVEHVGGNMFESVPEGDAT LMKWT LHCWDDDHCLRT LKNCYKAVPGNGKVTVM
NHAPSYPGVEHVGGDMFASVPSGDAT FMKWI LHDWSDEHCLKLLKNCYKAT PDNGKVIVV
DHAPSHPRIEHVGGDMFQSVPKGDAT IMKSVLHDWNDEHCLKLLKNCYKSTPEDGKVIVV
—————————————————————————————————————————————————————— TVLLAD
—————————————————————————————————————————————————————— GLIILD
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MsCaOMT ECILPVAPDSSLATKGVVHIDVIMLAHNPGGKERTQKEFEDLAKGAGFQGFKVHCNAENT
RgANMT NSVVPETPEVSSSARETSLLDVLLMTRDGGGRERTQKEFTELAIGAGEFKGINFACCVCNL
CsANMT NSIVPEIPEVSSAARETSLLDVLLMTRDGGGRERTKKEYTELAIAAGFKGINFASCVCNL
KDO86634.1 (Cs) NSIVPEIPEVSSAARETSLLDVLLMTRDGGGRERTKKEYTELAIAAGFKGINFASCVCNL
PpCaOMT EALLPAMPETSTATKTTSQLDVLMMTONPGGKERSEQEFMALATGAGESGIRYECFVCNF
CsCaOMT ESMLPEVPNTSIESKSNSHEDVLMMIQSPGGKERTRHEFMTLATGAGEFGGISCELAIGNL
RnCOMT NVIVPGTPDFLAYVRGSSS--F-————— ECTHYSSYLEYMKVVDGLEKAIYQGPSSPDKS
MxSafC NTLWSGKVADPSVVGDPETDSLRRINAKLLTDERVDLSMLPIADGLTLARKR————————
MsCaOMT YIMEFLKKV 365
RgANMT HIMEFFK-- 364
CsANMT YIMEFFK-- 358
KD0O86634.1 (Cs) YIMEFFK-- 390
PpCaOMT WVMEFFK-- 377
CsCaOMT WVMEFYK-- 353
RnCcOMT  mmm—————— 221
MxSafC =@ memmm————— 220
b AfFtpM 0.42081
—E RNCOMT 0.40342
MxSafC 0.40134
RgANMT 0.09022
—|[ CSANMT 0.00173
KDO86634.1 0.00106
. MsCaOMT 023077
I~ PpCaoMT 017462
CsCaOMT 020215

356
357
351
383
370
346
221
220

Figure S 2 — a: Amino acid alignment of all used MTs (RgANMT; CsANMT; KDO86634.1 (Cs); CsCaOMT; PpCaOMT; MsCaOMT) and additionally
RnCOMT and MxSafC as catechol O-MTs (class | enzymes according to Joshi et al.) for comparison.[! The alignment was created by Clustal
Omega.?¥ b: Phylogenetic tree of the used MTs compared to RnCOMT and MxSafC, as well as a less related carboxyl methyltransferase from

Aspergillus fumigatus (AfFtpM) that has been described recently.[*5
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Enzyme screening
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Figure S 3 — Enzyme screening analysed by HPLC Method A using the natural substrates 1 for the confirmation of N-methylation and 2 for O-
methylation. The negative controls did not contain an MT but the MAT and MTAN enzymes (black). a — b: Reactions catalysed by RgANMT. 1 was
fully converted to 1a while 2 was not accepted as substrate. ¢ — d: Reactions catalysed by PoCaOMT. 1 was not accepted while 2 was fully converted
to 2b. e — f: CSANMT accepted 1 as substrate and partly formed 1a. 2 was not accepted as substrate. g — h: CsCaOMT only accepted 2 but not 1

as substrate and parly produced 2b. i — j: MsCaOMT only accepted 2 as substrate leading to full conversion to product 2b. This was already shown
before.[®
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Figure S 4 — HPLC chromatograms (Method B) of the substrate screening using RgANMT and PpCaOMT. Samples were taken after 20 h. The N-
methylated products for substrate 5 — 8 were not stable under assay conditions and the product peaks were decreased after 20 h compared to the
1 h samples. The formation of 5a - 8a are shown after 1 h . a: Conversion of 3 to 3b catalysed by PpCaOMT. b: Product 4a was used as substrate
for another methylation step catalysed by PpCaOMT to form product 4ab. 4a was synthesised in vivo. Small amounts of the origin substrate 4 were
left in the stock solution leading to the formation of 4b in small amounts as well. c: Conversion from 4 to 4a catalysed by RGANMT. d: Conversion
of 4 to 4b catalysed by PpCaOMT. e: Formation of 5a catalysed by RGANMT after 1 h. f: Formation of 5b catalysed by PpCaOMT. g: Formation of
6a catalysed by RgANMT after 1 h. h: Formation of 6b catalysed by PpCaOMT. i: Formation of 7a catalysed by RgANMT after 1 h. j: Formation of
7b catalysed by PpCaOMT. k: Formation of 8a catalysed by RgANMT after 1 h. I: Formation of 8b catalysed by PoCaOMT.
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Figure S 5 — HPLC chromatograms (Method B) of the ethyl and allyl transfer assays using RGANMT and PpCaOMT as biocatalysts. The samples
were taken after 20 h. a: Formation of 3c catalysed by RgANMT. b: Formation of 3d catalysed by PoCaOMT. c: Formation of 4c catalysed by

RgANMT. d: Formation of 4d catalysed by PpCaOMT. e: Formation of 3e catalysed by RgANMT. f: Formation of 3f catalysed by PpCaOMT. g:
Formation of 4e catalysed by RgANMT. h: Formation of 4f catalysed by PpCaOMT.
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Figure S 6 — Time course experiments with RgANMT and PpCaOMT using substrate 4. a: Reaction catalysed by RJANMT. After 5 min the reaction
is completed and no substrate is left in the assay. b: The reaction catalysed by PpCaOMT with substrate 4 is completed after 240 min.
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Figure S 7 — Extracted ion chromatograms for ethylation and allylation reactions catalysed by RGANMT and PpCaOMT. The product was found in
the positive mode. a: Formation of 3¢ catalysed by RgANMT. b: Formation of 3d catalysed by PpCaOMT. c: Formation of 3e catalysed by RgANMT.

c: Formation of 3f catalysed by PpCaOMT.
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Figure S 8 — Conversion numbers for ethylation and allylation experiments catalysed by RGANMT (green) and PpCaOMT (blue) after 1 and 20 h.
a: Conversion of ethylated and allylated products 3c-f using substrate 3. b: Conversion of ethylated and allylated products 4c-f using substrate 4.
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Figure S 9 — HPLC chromatograms of purified N-methylated products 3a and 4a. a: Products from upscale in vitro experiments catalysed by
RgANMT. b: Products from upscale in vivo experiments catalysed by RgANMT.
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NMR analysis
Confirmation of chemoselective reactions
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Figure S 10 — Double methylation using product 3a as substrate. For the exeriment, '*C-labelled methionine was used. The concentration of 3a was
too low to visualize the carbon of the methyl group in N-position. The signal in the PoCaOMT reaction (blue) at 58 ppm belongs to the '*C-labelled
methyl group adjacent to the hydroxyl group. "*C-NMR (100.6 MHz, 5% D20); all other signals are assigned in Table S 5 in the NMR chapter.
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Figure S 11 — Double methylation using product 4a as substrate. For the exeriment, '*C-labelled methionine was used. The concentration of 4a was
too low to visualize the carbon of the methyl group in N-position. The signal in the PpCaOMT reaction (blue) at 58 ppm belongs to the '*C-labelled
methyl group adjacent to the hydroxyl group. *C-NMR (100.6 MHz, 5% D20); all other signals are assigned in Table S 5 in the NMR chapter.
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Figure S 12 — Methylation reaction catalysed by RgANMT (green) and PpCaOMT (blue) using substrate 5. The "*C-labelled methyl group was
transferred onto the amino group (signal at 32 ppm) in the N-MT reaction and onto the hydroxyl group (signal at 56 ppm) in the O-MT reaction. '3C-
NMR (100.6 MHz, 5% D20); all other signals are assigned in Table S 5 in the NMR chapter.
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Figure S 13 — Methylation reaction catalysed by RgANMT (green) and PpCaOMT (blue) using substrate 6. The *C-labelled methyl group was
transferred onto the amino group (signal at 31 ppm) in the N-MT reaction and onto the hydroxyl group (signal at 56 ppm) in the O-MT reaction. '3C-
NMR (100.6 MHz, 5% D20); all other signals are assigned in Table S 5 in the NMR chapter.

20



RgANMT
— I— |»-»4; e PPy E " ‘11_
5 i PpCaOMT
1 A . A
- | |
NH, ! Negative control
o A
Py " 0 (e Al 1 3
tarrivns it .
T v T T T v T T T T T T T T v T T
80 60 40 20 o [ppm]

Figure S 14 — Methylation reaction catalysed by RgANMT (green) and PpCaOMT (blue) using substrate 7. The "*C-labelled methyl group was
transferred onto the amino group (signal at 31 ppm) in the N-MT reaction and onto the hydroxyl group (signal at 57 ppm) in the O-MT reaction. *C-
NMR (100.6 MHz, 5% D20); all other signals are assigned in Table S 5 in the NMR chapter.
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Figure S 15 — Methylation reaction catalysed by RgANMT (green) and PpCaOMT (blue) using substrate 8. The '*C-labelled methyl group was
transferred onto the amino group (signal at 31 ppm) in the N-MT reaction and onto the hydroxyl group (signal at 56 ppm) in the O-MT reaction. *C-
NMR (100.6 MHz, 5% D20); all other signals are assigned in Table S 5 in the NMR chapter.
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Upscale reactions NMR

in vivo
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Figure S 16 — '3C-NMR for product 3a from in vivo upscale experiments catalysed RgANMT after purification. *C-NMR (100.6 MHz, DsMSO)

S(ppm): 151.5, 141.1, 139.8, 113.3, 112.4, 102.8, 29.9, 27.0. The signal at 27.0 ppm is assigned to cyclohexane which was left from the purification
method with the puriflash. The signal at 29.9 was assigned to the carbon of the methyl group adjacent to the amino group.

Probe:2_5 ANP

b bicty ¥ t y o Y y u L s 4 el g y y Y Yoo

T T T T T T T T T T T r T T T T T T T T T T T T T T T T
140 120 100 80 60 40 20 ppm]

Figure S 17 — "*C-NMR for product 4a from in vivo upscale experiments with RgANMT after purification. > C-NMR (100.6 MHz, DsMSOQ) &(ppm):
146.1, 143.2, 135.5, 119.4, 107.4, 106.8, 29.6. The signal at 29.6 was assigned to the carbon of the methyl group adjacent to the amino group.
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Figure S 18 — "*C-NMR for product 3a from in vitro upscale experiments with RgANMT after purification. '*C-NMR (176 MHz, MeOD) &(ppm):
153.8, 142.4, 135.8, 118.4, 114.1, 109.9, 31.9. HRMS (ES+) found [M+H]" 169.0605; C7HoN203 requires 169.0608.
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Figure S 19 — "*C-NMR for product 4a from in vitro upscale experiments catalysed by RJANMT after purification. *C-NMR (126 MHz, MeOD)

3(ppm): 147.1, 144.4, 119.9, 108.4, 107.2, 29.6. HRMS (ES+) found [M+H]* 169.0607; CsHoN20s requires 169.08.
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Synthesis S-allyl-L-homocysteine
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Figure S 20 — "H-NMR spectrum of chemical synthesis of S-allyl-L-homocysteine. 'H-NMR (500 MHz; D20) & (ppm) = 2.25-2.17 (m, 2H), 2.68-2.65
(m, 2H), 3.23-3.21 (m, 2H), 4.17 (m, 1H), 5.20-5.15 (m, 2H), 5.85-5.80 (m, 1H).
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