Supplementary information

Rational design of resveratrol O-methyltransferase
for the production of pinostilbene

Daniela P. Herrera !, Andrea M. Chanique 12, Ascension Martinez-Marquez 3, Roque Bru-
Martinez 3, Robert Kourist 2, Loreto P. Parra 4* and Andreas Schiiller 45*

'S

o

Department of Chemical and Bioprocesses Engineering, School of Engineering,
Pontificia Universidad Catélica de Chile, Vicufia Mackenna 4860, 7820244, Santiago,
Chile; dpherrer@uc.cl (D.H.); amchanique@uc.cl (A.C.)

Institute of Molecular Biotechnology, Graz University of Technology, Petersgasse 14,
8010 Graz, Austria; kourist@tugraz.at (R.K.)

Department of Agrochemistry and Biochemistry, Faculty of Science and
Multidisciplinary Institute for

Environmental Studies "Ramon Margalef", University of Alicante, Alicante, Spain;
roque.bru@gcloud.ua.es (R.B.M); asun.martinez@gcloud.ua.es (A.M.M)

Institute for Biological and Medical Engineering, Schools of Engineering, Medicine
and Biological Sciences,

Pontificia Universidad Catolica de Chile, Vicufia Mackenna 4860, 7820244, Santiago,
Chile; (L.P.)

Department of Molecular Genetics and Microbiology, School of Biological Sciences,
Pontificia Universidad Catélica de Chile, Av. libertador Bernardo O'Higgins 340,
8320000 Santiago, Chile; (A.S).

To whom correspondence should be sent: aschueller@bio.puc.cl, Iparraa@ing.puc.cl



Index

T SUPPIEMENLANY FIQUIES ......ceeeeceeercreceererrensessesssasessssssesssassassesssasssssssssssessssasssssessssssesssasssass 3
Figure S1. Size exclusion chromatography (SEC) of W20A and F24A variants..........ccc.cceeeen... 3
Figure S2. Multiple sequence alignment of OMT-I with activity on stilbenes.........cccccoeccuucc. 4
Figure S3 Calibration curves for LC-MS/MS.......... s sssssssssssssssssssssssssssssssssssssssnnes 5
Figure S4. Example of LC-MS/MS transition chromatogram of stilbenes.......cc.ccccovvvvrirnrenece. 6
Figure S5. Purification of VWROMT Wt. and variants. ............crerceeerecsesessiessnens 7

2 SUPPIEMENTAY TADIES........creeceerecrereseeesceseaseseeseessessessseasesssessessesssessessssssessesssesssesens 8
Table S1. Specific and promiscuous OMT-I actives on stilbenes........cccovvnrnrinninrinerns 8
Table S2. OMT-I used for the phylogenetic tree CONSTrUCtioN ..o 9
Table S3. Primer sequences for variant construction by Gibson Assembly.........c..ccccoevuue..... 11
Table S4. Primer sequence for VWROMT variants construction by QuickChange®............... 12
Table S5. LC-MS/MS parameters for targeted cOMpPOUNdS .........ccocvvenenerneenerenerenseeeeieeenennne 12
Table S6. Conversion rate of wildtype and VVROMT variants ........c.coenenmrnnrnnreresssssesnnnnn. 13

3 SUPPIEMENTAIY SEQUENCES......cvvvverearenreiseisnissnsasseissssssessssssssssssssssssssssssssssssssssssssesssasssssssess 14



1

Supplementary Figures
A B
1007 407
751 30 |
i
2 2
e 504 E 20 i \
Wa0A i F24A
. --- ROMT Wt ff \ --- ROMT Wt
251 1:‘\,‘ ~~ Albumin (67 kDa) 10 : ,;‘:; \ —— Albumin (67 kDa)
0 T l’l A T T 1 0] i o T . T 1
0 5 10 15 20 0 5 10 15
mL mL
C
300+
2001
2: == LMW stardards
e — Blue Dextran
— Albumin (67 kDa)
100 — Ovalbumin (43 kDa)
6] T T - —
0 5 20

Figure S1. Size exclusion chromatography (SEC) of W20A and F24A variants.

Chromatograms of ROMT alanine variants W20A (Orange) (A), F24A (light blue) (B), and standard proteins (C).
The absorbance at 280 nm against elution volume of the proteins is shown. The experiment was carried out using
the SuperdeX 75 10/300 GL (GE Healthcare) column. Elution volume parameter (Kav) of W20A (0.078) (A) and
F24A (0.079) (B) is comparable to the wildtype enzyme (0.079) black dashes lines, and to the Albumin standard
protein (0.080), grey dashes lines, which is an indicator of the kDa that represent the VWVROMT dimeric

conformational state.
In C, the grey curve corresponds to a mix of the Low Molecular Weight standard (LMW) at 3ug/uL Blue dextran

2000, Albumin (67 kDa), Ovalbumin (45 kDa), Chymotrypsinogen A (25 kDa), and ribonuclease A (18.7 kDa). As a
separate run, Blue dextran in blue, Albumin (67 kDa, Kav=0.0802) in green, and Ovalbumin (45 kDa, KaV=0.136)
in red. All proteins were prepared at 2ug/uL, and a range of 150-250 L of each one was used.



1 10A 20w 30M 401 48 52T 62v 70v 80s 90 93E 1035
WROMT 1. MDLANGV I SAELLHAQAHVINH I[INF I KSMSLKCAIQLGIPDIIHNH - GKPMTLPELVAKLPVH_ - PKRSQCVYRLMRILVHSGFLAAQRVQ. - - - - - - QGKEEEGYVLTDASRLLLMD
AtOMT1 1 MGSTAETQLTPVQVTDDEAALFA LAHASVLPMALKSALELDLLEIMAKN GSPMSPTEIASKLPTK NPEAPVMLDRILRLLTSYSVLTCSN R KLSGDGVERIYGLGPVCKYLTKN
OsFOMTI 1 MGSTAA. - - DMAAAADEEACMYA LAHSS | LPMTLKNAIELGLLETLQSAAVAGGGGKAALLTPAEVADKLPSKANPAAADMVDRMLRLLASYNVVRCEM. E EGADGKLSRRYAAAPVCKWLTPN
RhOOMT4 1 _______ NQKWSNGEHSNELLHAQAH IINH I [§SF INSMSLKSAIQLGIPDI INKH - __ GYPMTLSELSSALPIH_ - PTKSHSVYRLMRILVHSGFFAKKKLS K- IDEEGYTLTDASQLLLKD
PSPMTI 1 MGSASESSEMNAKIVNEDEWLLG ELGUFSCVPMAMKAAI ELDVLQI | ANA GNSVQLSPRQIVAHIPTT _NPDAAITLDRILRVLASHSVLSCSV.T TDENGKAERLYGLTPLCKYLVKN
PsPMT2 1 MNMQSVKDEEALRA- - SAIMGLA[IS LETPFLLKCAIRLKIPDIISKA GPDVSLSVHQIAAQLPSE -DPDM-GALSRILTYLSTMGILQAIVPP EGVNAPMNIRYGLTNLTKTYFTS
SBOMT3 1 ... MVLISEDSRELLQAHVELINQTHS FMKSVALAVALDLH I ADAIHRR - ... GGAATLSQILGEIGVR. - PCKLPGLHRIMRVLTVSGTFTIVQPSAETMSSESDGREPVYKLTTASSLLVSS
WROMT_13 1 MALAVGETSTELLHAHAHVEINH I[INFINSMSLKCAIELGIPDI IHNH GKPMTLSELVAELPVN. - PEKTKCVYRLMRLLVQSGFFTRKRVQ ESGQEEGYVLTHASRLLLKD
112 120A 130w 139N 1437 1S1R 161p 171M 181v 191A 201G 21A 221v
VWROMT 110DS LSIRPEVLAZLDP I LTKPWH Y LSAWFQNDD PTPFHTAH. _ ERSIDYAGHEPQLNNS[TEA SD"RLI.TSVLLKECQGVFACLNSLV:V GTGKJAKA I ANAFPHLNCTVLEIPHIVAGL
AtomMT1 117 ED- - GVS | AAflcLM¥QDKVLMESWY - HL_KDAILDGGIPFNKAY - GMSINIEYHGTDPRFNKVIING EINH TITMKKILETVKC,FECLYvaiv 1 GAULKMIVSKYPNLKGINF IEPHII EDA
0sFOMT1 123 ED - - GVSMAAMIALMIQDKV LME SWY YL-KDAVLDGGIPFNKAY - - GMTINIEYHGTDARFNRVLJEGUINHEV I I TKKLLDLYTG FDAASTVViV “VGAUVAAVVSRHPHIRGINY LEPHI SEA
RhOOMT4 110 HP LSLTPILTANLDPVLTKPWN Y LSTWFQNDD PTPFDTTH- - GMT[UDYGNHQPN I AHL[ZDA TisD! RLVTSVIIDDCKGVVEGLESLViV “TGTUAKAIADAFPHIECTVLIPHIVGDL
PsPMT1 119QD- - GVSLAP[VLMUQDKVLMESWY . . YL-KDAVLDGSQPFTKAH.- - GMNIYJEY PAMDQR FNRV[ZIQG LIEH TMLMNK:LDI‘VEG,FKEVquiv -vcsﬂmuvsxwmscmr- PH\VADA
PSPMT2 112 ED1SSRSLVPRVLLETHPLYVTAWD NI -HERVLHGGDNFKNSSGNGKD(UNFAAGEPEFNAI|ZIAGUISVIIKAT ITYVLAVYDG FKDINTLViV CRGELILSLITEAHPHIRAINFUIPQUIATA
SbOMT3 116 ESSATASLSPRLNHELSPFRDS PLSMGLTAWFRHDEDEQAPGMCPFTLMY - GTTRUEVCRRDDA INALLENAZIZADENFLMQI LLKEFSEVFLGIDSLVEV "VCC:TMAIAAAFFCLKCTVLI PHVAKA
WROMT_13 110 DP LSARP[ILLAZLDPVLITPWQ. YVSAWFQNDD PTPFDTAH. - GRT[UDYAGHEPKLNNF|ZEATLISDLIRLVTSVLIKDCKGI FVGLNS LVAVEGETGTIUARAT ANAFPHLNCTVLEIPHIUVAGL
230v 249p 258W 268C 278 288V 208N 318F 327N 376 3461 356Y
VWROMT 232 QGS- - KNLNYFA[ITHEAI PPA_DAILL L SDEECVKILKRCREAIPSKENGGKV 1 1 1DMIMMKNQGDYKSTE 1 APGR RDENEWEKLFLDAGFSH_YKITPILGLRSLIEVYP
AtOMT1 238 PSH_ - PGI EHVG[IIVSVPKG-DAI FMAIIC ()ISDEHCVKFLKNCYESLPED- - - GKVILAECILPETPDSSLSTK LAJINPGGK RTEKEFEALAKASGFKG- I KVVCDAFGVNLIELLKKL
OsFOMT1 244 PPF . - PGVEHVG[ElTIASVPRGGDA | LMAIL SDEHCARLLKNCYDALPEH . - - GKVVVVECVLPESSDATAREQ) LAJINPGGK RYEREFRELARAAGFTG- FKATY | YANAWAI EFTK. -
RhOOMT4 232 QGS - - KNLKYTG[ZlUlIEAVPPA_DTVLL] L BIINDEECIKILKRSRVAITSKDKKGKV 1| | DMMMENQKGDEES | E Al VGGK RNEKEWAKLFTDAGFSD-YKITPILG
PSPMT1 240 PHY - - PAVKHVG[ELIIDSVPSG- QA1 FMAIL SDDHCLRLLKNCHKALPEK- - - GKVIVVDTILPVAAETSPYAR LAMNPGGK RTEQEFRDLAKEVGFAGGVKPVCCVNGMWVME FHK - -
PsPMT2 237 PT1 .- PGVQHMS[SIEIESAPSA - DAI FMULIL HUNDEDCIKLLNNCHQALPEK - - GKLILSEAILDLTEGSDMI -l LN[ELPGGG RTRKQWNDLLQAAGFSISKIVGRNGTLTKVIEAIKS
SbOMT3 248 PSS S| GNVQFVG[ALILIES | PPA_NVVLL) L SNDECIKILKNCKQAIPSRDAGGKI | 1 IDVVVGSDSSDTKLLE MK~ 1 GGV RDEQEWKK | FLEAGFKD-YKIMPILGLRSI1ELYP
WROMT_13 232 EGS - - KNLNY LA[SITIEAI PPA_DAILL, L IINHDECVKI LKRCRDAIPSKEKGGKV I | | DMMMENQKADDES I E 1] LTGQ RNIKDWEKLFFDAGFSG-YKITPMLGLRSLIEVYP

Figure S2. Multiple sequence alignment of OMT-I with activity on stilbenes

Substrate interaction residues are blue labeled, residues in contact with SAM are shown in grey. The catalytic
residues are highlighted in yellow. The blue stars indicate residues that are in contact with both SAM and the

substrate. The residue numbers over the alignment correspond to the VVROMT sequence.
Enzymes with 3/5-OH regioselectivity include VWVROMT from Vitis vinifera (B6VIS4), RNROOMTA4 from Rosa hybrida
(Q8GU21), AtOMT1 from Arabidopsis thaliana (QIFK25), and OsFOMT1 from Oryza sativa (Q6ZD89).

Enzymes with 3-OH regioselectivity correspond to PsPMT1, PsPMT2, from Pinus sylvestris (accession number
AQX17823 and AQX17825). The enzymes SbOMT3, from Sorghum bicolor (ABQW52) and VVROMT13

preferentially, mono-methylate stilbenes.
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Figure S3 Calibration curves for LC-MS/MS.

The calibration curve for LC-MS/MS with the respective standard resveratrol (A) pinostilbene (B) and
pterostilbene (C) was carried out in a concentration range between 0.05 mg L' to 3.5 mg L™ with 10uL of

injection.
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Figure S4. Example of LC-MS/MS transition chromatogram of stilbenes.
Resveratrol (A), pinostilbene (B) and pterostilbene (C) at 2.58, 3.33 and 5.00 of retention time and at 0.4 mg L.
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Figure S5. Purification of VWROMT Wt. and variants.

SDS-PAGE of purification of VVROMT Wildtype (A), W20A (B), F24A (C), F311A (D), F318A (E), L117F (F), F311W
(G), F318R/A319N/F311W (H) and L117F/F311W/T314L/F318L (I). Lane M: protein molecular weight marker, CL:
Cell Lysate, FO: Flowthrough after the first purification step, TEV: TEV cleavage, F1-F9: Flowthrough after the
second purification, E1-E6: Elution of the second purification, FP: Fusion Protein and P: Purified protein. Blue

arrows indicate VWROMT as a fusion protein (ROMT-GB, 47.8 kDa), and red arrows indicate VVROMT free after
TEV cleave (~40.3 kDa).



2 Supplementary Tables

Table S1. Specific and promiscuous OMT-| actives on stilbenes.

. Enzyme Uniprot e . . . % 1Id seq. with i
Species name code Substrate specificity Stilbene regioselectivity ROMT Reference
Vitis vinifera  WROMT  B6VJS4 Pinostilbene > 3/5-OH 100 Schmidin et al, (2008)
Resveratrol [28]
. , Flavone > Caffeic acid >
ArRbIdopsIs — pomT1 QoFKes Resveratrol > 3/5-OH 332 Heo et al,(2017)
thaliana I [26]
Pinostilbene
Onyzasativa ~ OsOMT1 ~ QezDgg e ' avone > Pinosylin> 3/5-OH 315 Kim et al, (2006) [33]
Resveratrol
Rosahybrida ~ RhOOMT4 ~ Q8GU21  Orcinol > Resveratrol 3/5-OH 68.9 Martinez Marquez et
al., (2018) [31]
Pinus sylvestris PsPMT2 AQX17823  Pinosylvin> Resveratrol 3-OH 30.7 Paasela ?;Sa]l., (2017)
Piceatannol > Caffeic Chiron et al., (2000)
Pinus sylvestris PsPMT1 AQX17825 acid > Flavonoid > 3-OH 314 [34] Paasela et al,,
Pinosylvin > Resveratrol (2017) [35]
Sorghum bicolor ~ SbOMT3  ABQWS53 Pentylresorcinol > 3-OH® 459 Rimando et al, (2012)
Resorcinol > Resveratrol [27]
Eugenol> Orcinol .
Sorghum bicolor ~ SbOMT1 ~ A8QW52  monomethyl ether > 4-OH 316 R'ma”do[‘;]"’"' (2012)
Resveratrol
Acorus calamus ACOMT1 AOA5A4PX Resveratr.ol >‘ 4-0H 516 Koeduka et al., (2018)
L6 Isoraponthigenin [32]

@ Descrived as pinosylvin methyltransferase by Kasuyana et al., (2007).

bl Regioselectivity of 3 and 5 OH when is expressed in planta, but mostly 3-OH in bacteria.

[IReference number correspond to the principal manuscript.



Table S2. OMT-I used for the phylogenetic tree construction

Abbreviated enzyme UniProt Plant species Phenylpropanoid
name code group
VVROMT B6VJS4 Vitis vinifera Stilbenes
HIOMT3 BOZB57 Humulus lupulus n.c
Mp8FOMT Q6VMWO Mentha x piperita Flavonoids
CrFOMT Q8GSN1 Catharanthus roseus Flavonoids
ObCVOMT1 Q9I3wWuU3 Ocimum basilicum Phenylpropenes
ObEOMT1 QI3wWuU2 Ocimum basilicum Phenylpropenes
Ge7IOMT Q84KK5 Glycyrrhiza echinata Isoflavonoids
Ms7I0MT9 022309 Medicago sativa Isoflavonoids
Ms7I0MT6 022308 Medicago sativa Isoflavonoids
Lj4lIOMT Q84KK4 Lotus japonicus Isoflavonoids
Mt4IOMT Q29U70 Medlicago truncatula Isoflavonoids
Gm4FOMT2 C6TAY1 Glycine max Isoflavonoids
ZmOMT P47917 Zea mays Alkylresorcinol
Cj6OMT QOLEL6 Coptis jJaponica Alkaloids
1g4OMT QB84KK6 Glycyrrhiza echinata Isoflavonoids
SbOMT3 A8QWS53 Sorghum bicolor Alkylresorcinol
Ps4OMT2 Q7XB10 Papaver somniferum Alkaloids
Cj4OMT QILEL5 Coptis japonica Alkaloids
OsFOMT Q53QK0 Oryza sativa Flavonoids
Ps6OMT Q6WUCT Papaver somniferum Alkaloids
Ps4OMT1 Q7XB11 Papaver somniferum Alkaloids
Ps70MT QewWuUC2 Papaver somniferum Alkaloids
PsN7OMT C7SDN9 Papaver somniferum Alkaloids
HMOMT2 B0ZB56 Humulus lupulus Chalcones
GjOMT Q8H9A8 Coptis japonica Alkaloids
HIOMT1 BOZB55 Humulus lupulus Chalcones
TaFOMT2 Q38J50 Triticum aestivum Flavonoids
SoCOMT1 082054 Saccharum officinarum Phenylpropenes
CaCOMT1 Q9FQY8 Capsicum annuum Phenylpropenes
AtOMT1 QIFK25 Arabidopsis thaliana Flavonoids
PtCOMT1 Q00763 Populus tremuloides Phenylpropenes



CaFOMT2
CaFOMT1

PtCOMT2
PsPgCOMT1

CbCOMT1
PsPgCOMT3

CcCOMT
CcCOMT1
ZmCOMT1
RsCOMT1
ObCOMT1
CrCOMT1
TaFOMT1
PACOMT1
EgquCOMT1
AmCOMT1
ObCOMT2
EgICOMT1
SbOMT1
Os7FOMT
PaAMT1
OsFOMT1

PSPMT2
PSPMT1
VIROMT
RhOOMT1
RhOOMT2
RhOOMT4
AcOMT1
PIOMT
CsOMT
Ps3IOMT1
Ps3IOMT2
Ms7IOMT8
MtIOMT3
LpCOMT1
MsCOMT1
TF6OMT

Q42653

P59049

Q41086
Q43046

023760
Q43047

081646
Q8LL87
Q06509
Q8GU25
QIXGWO
Q8WO013
Q84N28
Q43609
P46484
Q6TIF5
QIXGV9
Q9SWC2
ABQW52
QOIP69
B8RCD3
Q67D89

AQX17823
AQX17825
K7XQ68
Q8L5K8
Q8L5K7
Q8GU21
AOA5A4
VOW3EOQ
BOEXJ8
024305
PODH60
024529
QO6YR3
Q97TU2
P28002
Q5CoL7

Chrysosplenium
americanum
Chrysosplenium
americanum
Populus tremuloides

P. sieboldlii x P.
grandidentata
Clarkia breweri

P. sieboldii x P.
grandidentata
Capsicum chinense

Coffea canephora
Zea mays
Rosa chinensis
Ocimum basilicum
Catharanthus roseus
Triticum aestivum
Prunus dulcis
Eucalyptus gunnii
Ammi majus
Ocimum basilicum
Eucalyptus globulus
Sorghum bicolor
Oryza sativa
Pimpinella anisum

Oryza sativa Japonica
Group
Pinus sylvestris

Pinus sylvestris
Vitis riparia
Rosa hybrid cultivar
Rosa hybrid cultivar
Rosa hybrid cultivar
Acorus calamus
Paenibacillus larvae
Catharanthus roseus
Pisum sativum
Pisum sativum
Medicago sativa
Medicago truncatula
Lolium perenne
Medlicago sativa

Thalictrum flavum

Flavonoids
Flavonoids

Phenylpropenes

Phenylpropenes

Phenylpropenes

Phenylpropenes

Phenylpropenes
Phenylpropenes
Phenylpropenes
Phenylpropenes
Phenylpropenes
Phenylpropenes
Flavonoids
Phenylpropenes
Phenylpropenes
Phenylpropenes
Phenylpropenes
Phenylpropenes
Phenylpropenes
Flavonoids
Phenylpropenes

Flavonoids

Stilbenes
Flavonoids
Stilbenes
Phenylpropenes
Phenylpropenes
Phenylpropenes
Stilbenes
Outgroup
Alkaloids
Isoflavonoids
Isoflavonoids
Isoflavonoids
Isoflavonoids
Phenylpropenes
Phenylpropenes
Alkaloids



CbIEMT1 004385

Clarkia breweri

Phenylpropenes

"'n.c. Not classified

Table S3. Primer sequences for variant construction by Gibson Assembly

Fragment
VVROMT variant ™ Forward 5' to 3' Reverse 5' to 3' ) 9 Template
Size (pb)
CGTTgegAACCACATTTTCAACTTTATC CTGAAACATGGCAAAGGTAGCGT
W20A_1 2,401 Wt
W20A 2 CAACGCTACCTTTGCCATGTTTCAG GATAAAGTTGAAAATGTGGTTcgcAACGTG 4156 Wt
F24A_1 CCACATTgcgAACTTTATCAAGAGCATGAG CTGAAACATGGCAAAGGTAGCGT 2391 Wt
F24A_2 CAACGCTACCTTTGCCATGTTTCAG CTCATGCTCTTGATAAAGTTCgcAATGTGG 4,166 Wt
F311A1 ACTGTTCgcgGACATGACCATGAT CGGATGCCGGGAGCAGACAA 2,788 Wt
F311A_2 TTGTCTGCTCCCGGLATCCG ATCATGGTCATGTCcgcGAACAGT 3,769 Wt
F318A.1 ATGACCATGATGATCgegGCGC CGGATGCCGGGAGCAGACAA 5,775 Wt
F318A.2 TTGTCTGCTCCCGGCATCCG GCGCcgcGATCATCATGGTCAT 3,782 Wt
L117E-1 AGCATTCGTCCGttcGTGCTGG CGGATGCCGGGAGCAGACAA 3375 Wi
3182
L117E-2 TTGTCTGCTCCCGGCATCCG CCAGCACgaaCGGACGAATGCT Wi
L117F/F318L-1 ATGATGATCctgGCGCCGGGT CGGATGCCGGGAGCAGACAA 2775 L117E
L117F/F318L-2 TTGTCTGCTCCCGGCATCCG ACCCGGCGCcagGATCATCAT 3782 L117F

[ Alanine variants were generated using pET25GB1_ROMT vector as a template (wild type). For the variant L117F/318, it was

used pET25GB1_L117F as a template. Bold lowercase letters indicate the respective codon modification.



Table S4. Primer sequence for VWROMT variants construction by QuickChange "

ROMT Variant Forward 5' to 3' Reverse 5' to 3' Template
F311W ACCGAGACGCAACTGTTCTggGACATGACCATGATG  GATCATCATGGTCATGTccCAGAACAGTTGCGTC WT
ATC TCGGT
L117F/F311W ACCGAGACGCAACTGTTCTggGACATGACCATGATG ~ GATCATCATGGTCATGTccCAGAACAGTTGCGTC L117F
ATC TCGGT
L117F/F311W CAACTGTTCTGGGACATGCctaATGATGATCGTCGCGC  GTTCACGACCCGGCGCGACGATCatcATTAGCAT L117F/311W
T314L/F318V CGGGTCGTGAAC GTCCCAGAACAGTTG
F318R/A319N CAACTGTTCTTTGACATGACCATGATGATCcgCaatCC CGTCACGTTCACGACCCGGattGegGATCATCAT Wt
GGGTCGTGAACGTGACG GGTCATGTCAAAGAACAGTTG
F318Y/A319N CGCAACTGTTCTTTGACATGACCATGATGATCTataat TCACGTTCACGACCCGGattatAGATCATCATGGT Wt
CCGGGTCGTGAACGTGA CATGTCAAAGAACAGTTGCG
F311W ACCGAGACGCAACTGTTCTggGACATGACCATGATG  GATCATCATGGTCATGTccCAGAACAGTTGCGTC F318Y/A319N
/F318R/A319N ATC TCGGT
L117F/F311L/T314  CGGCGCCAGGATCATCATtagCATGTCtaaGAACAGT  CACCGAGACGCAACTGTTCttaGACATGctaATGA L117F/318L
L/F318L TGCGTCTCGGTG TGATCCTGGCGCCG
" Variant name, primer sequence and the pET25GB1 plasmid used as a template are indicated. Bold lowercase letters
correspond to codon modification.
Table S5. LC-MS/MS parameters for targeted compounds
. MRM transition 1 b | MRM transition 2
Compound tr (Min)®! DP (V) CE (eV)* CXP (V) DP(V) CE(eV) CXP (V)
(m/2) (m/2)
Resveratrol 2.53 227.000 > 143.000 -90.00 -34.00 -5.00 227.000 > 184.900 -90.0 -26.00 -15.00
Pinostilbene 331 241.034 > 224.900 -75.00 -30.00 -15.00 241.034 > 180.900 -75.0 -40.00 -11.00
Pterostilbene 4.95 255.148 > 239.900 -105.00 -24.00 -7.00 255.148 > 196.900 -105.0 -38.00 -15.00

3l tz. Retention time, ® DP: Declustering potential, ¢ CE: Collision energy, ¢ CXP: Collision cell exit potential.



24h reaction

From Resveratrol

From Pinostilbene

Enzyme
Wt
F311W
L117F
L117/F311W
L117F/F311W/T314L/F318V
L117F/F311W/T314L/F318L
F318Y/A319N
F318R/A319N

F318R/A319N/F311W

uM PIN

n.c @
39.7
168.5
222.2
96.69
23.51
<1
16.07

<1

UM PTS

128.7
943
71.0
233
5.60
5.02

46.11

n.c

n.c

% Conversion
to PIN

n.c
13.3
49.6
66.6
349
9.6
<1
7.2

<1

% Conversion
to PTS

442
31.5

20.9
7.0
2.0
2.0

0%

n.c

% Total
Conversion

442
447
70.5
736
36.9
117
175
7.2

<1

UM PTS

239.1
98.2
240.0
613
15.5
129
60.1
11.0

n.c

% Conversion
to PTS

88.7
30.0
89.7
19.1
4.8
4.2
19.1
34

n.c

@ n.c.: Not converted

Table S6. Conversion rate of wildtype and VWROMT variants



3 Supplementary sequences

Sequence S1. Nucleotide synthesized sequence of VWROMT.

Accession no. FM178870. Codons were optimized for £ coli protein expression; bold letters correspond to the
Ndel and Xhol restriction sites used for cloning.

>CATATGGACCTGGCGAACGGCGTGATTAGCGCGGAGCTGCTGCATGCGCAGGCGCACGTTTGGAACCACATTTTCAA
CTTTATCAAGAGCATGAGCCTGAAATGCGCGATTCAACTGGGCATCCCGGATATCATTCACAACCACGGCAAGCCGAT
GACCCTGCCGGAACTGGTGGCGAAGCTGCCGGTTCACCCGAAACGTAGCCAGTGCGTGTACCGTCTGATGCGTATCCT
GGTTCACAGCGGTTTTCTGGCGGCGCAACGTGTGCAGCAAGGCAAAGAGGAAGAGGGTTATGTTCTGACCGACGCGA
GCCGTCTGCTGCTGATGGACGATAGCCTGAGCATTCGTCCGCTGGTGCTGGCGATGCTGGATCCGATCCTGACCAAAC
CGTGGCACTACCTGAGCGCGTGGTTCCAGAACGACGATCCGACCCCGTTTCACACCGCGCACGAGCGTAGCTTCTGGG
ACTATGCGGGCCACGAGCCGCAACTGAACAACAGCTTTAACGAAGCGATGGCGAGCGATGCGCGTCTGCTGACCAGC
GTGCTGCTGAAAGAAGGCCAGGGTGTTTTCGCGGGCCTGAACAGCCTGGTGGACGTTGGTGGCGGTACCGGCAAGGT
GGCGAAAGCGATTGCGAACGCGTTTCCGCACCTGAACTGCACCGTTCTGGATCTGCCGCACGTGGTTGCGGGCCTGCA
AGGTAGCAAGAACCTGAACTACTTCGCGGGTGATATGTTTGAGGCGATCCCGCCGGCGGATGCGATTCTGCTGAAATG
GATCCTGCACGACTGGAGCGATGAAGAGTGCGTGAAGATTCTGAAACGTTGCCGTGAGGCGATCCCGAGCAAGGAAA
ACGGCGGTAAAGTTATCATCATCGACATGATCATGATGAAGAACCAGGGCGATTATAAAAGCACCGAGACGCAACTGT
TCTTTGACATGACCATGATGATCTTCGCGCCGGGTCGTGAACGTGACGAAAACGAGTGGGAAAAGCTGTTCCTGGATG
CGGGCTTTAGCCACTACAAAATTACCCCGATCCTGGGTCTGCGTAGCCTGATCGAAGTTTATCCGTAACTCGAG



