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Table S1. Kinetics of NbUGT72AY1 and StUGT72AY2 towards different substrates. Experimental data

were determined by UDP-Glo™ Glycosyltransferase assay and fitted to the partial uncompetitive inhibition

model (Eg. 4). Complete uncompetitive inhibition is achieved when v; is 0. The concentration of UDP-GIc in the

reactions was kept fixed (100 uM).

vma.x vi. Km Ki n X R
(nmol/min/mg) (nmol/min/mg) (UM) (UM)
NbUGT72AY1
scopoletin 265.6 +/- 23.6 9+/-4 3.1+/-05 4.6 +/-1.4 2+/-05 1+/-0.1 0.96
umbelliferone 270.9+/-175 29.2 +/-4.8 9.4 +/-0.8 41.2+/-7.9 2+/-0.3 1+/-0.1 0.98
vanillin 243.4 +/-15.2 12.6 +/-8.5 159 +/-3 98.8+/-254 1+/-0.2 1+4/-0.1 0.98
carvacrol 252.4 +/-23 108.8+/-2.2 9.0+/-4.2 448 +/- 7.2 1+/-0.1 2+/-0.2 0.99
coniferyl aldehyde 59.2 +/-4.1 0 76.8 +/-13.3 1023.3 +/-105.7 1+4/-0.1 2+/-0.3 0.99
coniferyl alcohol 98.4 +/- 8.3 0 74.4 +/-14.7 760.6+/-753 1+4/-0.1 2+/-0.4 0.98
4-coumaryl aldehyde 35.1 +/- 5.9 0 84.8 +/-31.5 683.9+/-124.3 1+4/-0.2 2+/-0.5 0.96
4-coumaryl alcohol  16.7 +/- 0.7 0 0.7 +/-0.4 1090.8 +/-132.4 0.5+/-0.1 2+/-0.6 0.95
sinapyl aldehyde 38.6 +/-6.1 0 20.4 +/-12.4 2055.9 +/-755.7 0.5+/-0.1 3+/-1.5 0.88
sinapyl alcohol 55 +/- 6.4 0 23.4 +/-6.9 676.6 +/-76 15+/-0.3 4+/-0.9 0.97
StUGT72AY2

scopoletin 13.6 +/-1.3 8.8 +/-0.3 184 +/-25 2941+/-91.0 05+/-0.1 2+/-0.6 0.99
vanillin* 15.3 +/- 0.6 62.9 +/- 10.6

carvacrol 28.8 +/- 8.1 0 221.1+/-98.4 1277.3+/-746.3 1+/-0.1 1+4/-0.3 0.99
coniferyl aldehyde* 21.6 +/-1.4 145.8 +/- 45.0

coniferyl alcohol* 18.9 +/- 0.5 62.6 +/- 8.1 0.99
sinapyl aldehyde 42.4 +/- 4 0 185 +/-156.9 1370.2+/-0 1+/-0.1 2+/-0.2 0.99
sinapyl alcohol* 39.4 +/- 2.8 139.6 +/- 29.3 0.99

The abbreviations are v,,,,: the maximal reaction rate; K: Michaelis-Menton constant reflecting the substrate
concentration at which the reaction rate is half of v,,,,; K;: the inhibition constant which is the concentration of
inhibitor required to decrease the maximal rate of the reaction to half of the uninhibited value; v;: the reaction
velocity in the presence of inhibition; n, x: Hill coefficient; * Substrates marked with an asterisk show Michaelis-

Menten kinetics (Equation 1).



Table S3. List of primers

Name

Sequence

NbUGT72AY1-Forward
NbUGT72AY1-Reverse

NbUGT72AY1- Mutant 186V;F87I-Forward
NbUGT72AY1- Mutant 186V;F87I-Reverse
NbUGT72AY1- Mutant H390Y —Forward
NbUGT72AY1- Mutant H390Y — Reverse
NbUGT72AY1 Chimeric N Term Forward
NbUGT72AY1 Chimeric C Term Reverse
NbUGT72AY1 Chimeric Start Forward
NbUGT72AY1 Chimeric Start Reverse
NbUGT72AY1 Chimeric End Forward
NbUGT72AY1 Chimeric End Reverse
NbUGT72AY1- Mutant N27D -Forward
NbUGT72AY1- Mutant N27D - Reverse
StUGT72AY2- Mutant I86V;F87! -Forward
StUGT72AY2- Mutant 186V;F871 -Reverse
StUGT72AY2- Mutant H390Y —Forward
StUGT72AY2- Mutant H390Y - Reverse
StUGT72AY2 Chimeric N Term Forward
StUGT72AY2 Chimeric C Term Reverse
StUGT72AY2 Chimeric Start Forward
StUGT72AY2 Chimeric Start Reverse
StUGT72AY2 Chimeric End Forward
StUGT72AY2 Chimeric End Reverse
StUGT72AY2- Mutant N27D -Forward
StUGT72AY2- Mutant N27D - Reverse
NbUGT72AY1- Mutant R91A - Forward
NbUGT72AY1- Mutant R91A - Reverse
NbUGT72AY1- Mutant R91M - Forward
NbUGT72AY1- Mutant R91M - Reverse
NbUGT72AY1- Mutant R91F - Forward
NbUGT72AY1- Mutant R91F - Reverse
NbUGT72AY1- Mutant I86V - Forward
NbUGT72AY1- Mutant 186V - Reverse
NbUGT72AY1- Mutant F87I - Forward
NbUGT72AY1- Mutant F87| - Reverse

GAAGATCTATGGATAGCTCACAACTT
CCCTCGAGTTACAACTCTCTGCTCCG
TAATAAATTCCAGCACTAAAGTTATCACTCAATTACGACTATTGGT
ACCAATAGTCGTAATTGAGTGATAACTTTAGTGCTGGAATTTATTA
TTGCATGGCCATTATACGCTGAACAAAAAATG
CATTTTTTGTTCAGCGTATAATGGCCATGCAA
CCCCCGGGTATGGATAGCTCACAACTT
CCCTCGAGTTACAACTCTCTGCTCCG
GCTATATATTGTCAAGTTATCGACCAAGAG
CTCTTGGTCGATAACTTGACAATATATAGC
GTACACGTGCTTCGATGGAATATTGATTAA
TTAATCAATATTCCATCGAAGCACGTGTAC
CTAGTCTTAGGCGACCGATTAGCCACT
AGTGGCTAATCGGTCGCCTAAGACTAG
GACAGTACGACCAAGATCTTCACGCAACTGCGTCTG
CAGACGCAGTTGCGTGAAGATCTTGGTCGTACTGTC
ATCGCGTGGCCGCTGCACGCGGAACAGAAGATGAAT
ATTCATCTTCTGTTCCGCGTGCAGCGGCCACGCGAT
CGGAATTCATGGATAATACCCAGCTCCA
ATTTGCGGCCGCTTAGCGCGTGCGGATATCC
TTTATCTACCAGCAAGTTTTCGACAAAGAA
TTCTTTGTCGAAAACTTGCTGGTAGATAAA
TACAGATTTTGATGGTATCCTCATCAACAC
GTGTTGATGAGGATACCATCAAAATCTGTA
CCAGTGCTGGTGCTGGGTGACCGCCTCGCGACCAAC
GTTGGTCGCGAGGCGGTCACCCAGCACCAGCACTGG
AAATTTTCACTCAATTAGCACTATTGGTCCGTGAAG
CTTCACGGACCAATAGTGCTAATTGAGTGAAAATTT
AAATTTTCACTCAATTAATGCTATTGGTCCGTGAAG
CTTCACGGACCAATAGCATTAATTGAGTGAAAATTT
AAATTTTCACTCAATTATTCCTATTGGTCCGTGAAG
CTTCACGGACCAATAGGAATAATTGAGTGAAAATTT
TAAATTCCAGCACTAAAGTTTTCACTCAATTACGACTATT
AATAGTCGTAATTGAGTGAAAACTTTAGTGCTGGAATTTA
TAAATTCCAGCACTAAAATTATCACTCAATTACGACTATT
AATAGTCGTAATTGAGTGATAATTTTAGTGCTGGAATTTA




Table S4. Diagnostic ions and ion traces for the detection of products by LC-MS.

Products Diagnostic ions for lon trace Retention time
detection of the products (m/z) (min)

Scopoletin glucoside [M+CI 389 9.1
[M+HCOOQT 399

Carvacrol glucoside [M+Na]* 335 11.0

Sinapyl aldehyde glucoside [M+CI]J- 405 9.4
[M+HCOOQJ 415

Sinapyl alcohol 4-O- [M+CI) 407 21.9

glucoside [M+HCOO] 417

Sinapyl alcohol 1-O- [M+CI 407 23.3

glucoside [M+HCOO] 417

Coniferyl aldehyde glucoside [M+Cl] 377 9.1
[M+HCOOQO] 387

Coniferyl alcohol 4-O- [M+CIJ 377 20.0

glucoside [M+HCOO] 387

Coniferyl alcohol 1-O- [M+CI 377 23.7

glucoside [M+HCOO] 387




NbUGT72AY1 expression data

Nbv6.1trP2283
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Histograms (not visible by Firefox): Nbv6.1trP2283 expression is in the red bar
category in the tissue transcriptome profile. Bar height -number of genes in
category. Category bars (left to right) 0.1,1,10,100,1000, and 10000.

StUGT72AY2 expression data
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Fig. S1 NbUGT72AY1 and StUGT72AY2 expression data retrieved from
https://sefapps02.qut.edu.au/atlas/tREXXX2new6.php?TrID=Nbv6.1trP2283;

(December 20, 2021) and www.ebi.ac.uk/gxa/experiments/E-MTAB-552/;

accession PGSC0003DMG401004500; (December 20, 2021), respectively.


https://sefapps02.qut.edu.au/atlas/tREXXX2new6.php?TrID=Nbv6.1trP2283
http://www.ebi.ac.uk/gxa/experiments/E-MTAB-552/
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Fig. S2. LC-MS analysis of reference material and products formed after the incubation of coniferyl alcohol and
sinapyl alcohol with NbUGT72AY1. a Reference coniferyl alcohol 4-O-glucoside. b enzymatic product. ¢ MS and MS2
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DISOclust Disorder Prediction Results
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Fig. S3. Disorder prediction graph for the 3D model of NbUGT72AY1. Calculated by the IntFOLD server
according to (McGuffin et al., 2019). Cut-off value (green line) and score of individual amino acids (red
line) are shown.
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Fig. S4. Local NbUGT72AY1 model quality plot calculated by the IntFOLD server (McGuffin et al., 2021).
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Fig S5. Phylogentic tree of family 1 glycosyltransferases (GT1) according to the CAZy database
(www.cazy.org/GlycosylTransferases.html) whose 3D stuctures have been elucidated. The tree shows
the accession numbers of the Protein Data Bank (www.rcsb.org) and their amino acid sequence identities with
NbUGT72AY1. The decision of closed and open conformer was based on the orientation of the first amino acid
Trp of the PSPG box. * open and closed conformers were found. Trp appears to rotate during soaking. ** Trp
is replaced by Phe. Two different alignments of Phe are discernible. Structures containing a similar flexible
loop (aa 312-330) as in 6JTD are marked in the last column. *** The loop contains about 10 amino acids less
than the proteins at the top.
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Fig. S6. Local quality estimate of the 3D model of NbUGT72AY1 (open conformer) calculated by the
SWISS MODEL server according to (Waterhouse et al., 2018).
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Fig. S7. Quality assessment of the 3D model of NbUGT72AY1 (open conformer) calculated by the
SWISS MODEL server according to (Waterhouse et al., 2018).
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Fig. S9. Conformational changes of NbUGT72AY1 related to substrate binding. a Differences in deuterium uptake
between scopoletin-bound and apo-NbUGT72AY1. b Differences in deuterium uptake between UDP-bound and apo-
NbUGT72AY1. Differences are displayed on the amino acid sequence of the protein. The predicted secondary structure is
indicated above (red, a-helix; yellow, 3-strand). Blue boxes show regions with less HDX in the presence of scopoletin or
UDP. Regions with increased HDX in the presence of scopoletin or UDP were not observed.
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Fig. S10. Conformational changes of NbUGT72AY1 related to scopoletin/UDP binding. Difference in
deuterium uptake between scopoletin-/UDP-bound and apo-NbUGT72AY1. Differences are displayed on the
amino acid sequence of the protein. The predicted secondary structure is indicated above (red, a-helix; yellow,
B-strand). Blue boxes show regions with less HDX in the presence of scopoletin or UDP. Regions with
increased HDX in the presence of scopoletin/UDP were not observed.
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Fig S11. Scopoletin docking in NbUGT72AY1. a Ligand docking was performed with the Autodock/Vina tool
(http://vina.scripps.edu/download.html) implemented into UCSF Chimera 1.15 (https://www.cgl.ucsf.edu/chimera/download.html)
using default values. Structure 2VCE was used as template for positioning of scopoletin. b Superimposition of UGT structures
showing their substrates/substrate analogs and the catalytically active His. The following 3D protein structures were used; 2VCE
(2-deoxy-2-fluoro-UDP and 2,4,5-trichlorophenol), 3HBF (myricetin and UDP), 5NLM (indoxyl sulfate), 5U6M (salicylic acid and
UDP), 5V2K (2-bromobenzoic acid and UDP), 613D (quercetin), and 2C9Z (quercetin and UDP). Please note that the imidazole
ring of the catalytically active His is rotated by 50° in structures where glucose or a glucose analog is missing in the complex
(2VCE in comparison to the other structures). Since the 3D model of NbUGT72AY1 was predicted based on 6JTD (complex with
UDP-Glc), the imidazole ring of His shows the same orientation as in 2VCE. ¢ Ligand—protein interactions (scopoletin in the
catalytic center) predicted by Discovery Studio Visualizer v19.1.0.18287 (https://discover.3ds.com/discovery-studiovisualizer-
Download). d Substrate tunnel in the NbUGT72AY1 3D structure. Electrostatic surface potentials are colored red and blue for
negative and positive charges, respectively, and white color represents neutral residues.
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Fig. S12. Kinetic parameters (based on LC-MS data) of NbUGT72AY1, StUGT72AY2, and mutant enzymes using
scopoletin as substrates. a NbUGT72AY1 and its mutants were used to glucosylate scopoletin. b StUGT72AY2 and its
mutants were used to glucosylate scopoletin
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Fig. S13. Predicted secondary structures of NbUGT72AY1 and StUGT72AY2. The wiring diagram is a
schematic diagram showing the protein's secondary structure elements (a-helices and 3-sheets) together with
various structural motifs such as beta- and gamma-turns, and beta-hairpins. Helices are labelled H1, H2, etc
while strands are labelled A, B, C, etc according to the beta sheet to which they belong.
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Fig S14. Mutational analysis of R91 demonstrates its involvement in substrate inhibition of NboUGT72AY1. a Two
dimensional plots of acceptor substrate concentration versus reaction rate for the wild type enzyme NbUGT72AY1 (R91)
and mutants R91A, R91F and R91M. b Kinetics of mutants towards scopoletin. ¢ Docking of scopoletin into the putative
allosteric site of the mutants was performed with the Autodock/Vina tool (http://vina.scripps.edu/download.html)
implemented into UCSF Chimera 1.15 (https://www.cgl.ucsf.edu/chimera/download.html) using default values. d In silico
calculated binding energies AG (Autodock/Vina) were used to calculate equilibrium constants K. The models were
visualized by Discovery Studio Visualizer v19.1.0.18287 (https://discover.3ds.com/discovery-studiovisualizer-Download);
wild type R91. e Mutant R91F. f Mutant R91A. g Mutant R91M.



http://vina.scripps.edu/download.html
https://www.cgl.ucsf.edu/chimera/download.html
https://discover.3ds.com/discovery-studiovisualizer-Download

8}
8]
w
o

E‘zoo i NbUGT72AY1

E [ 186V

E 150F% % F87I

E - "'b_ 186V_F87I

£.100 “a..

> ] :

& 50H

8 [ BA8g ]

0 200 400 e00 800 1000
Scopoletin [uM]
b

mutant Vo, \ Ky K; n X R
NbUGT72AY1 298.2+/-8.4 16.3+/-40 8.1+/-1 116+/-15 1+/-0.1 1+/-0.1 0.98
186V 318.9+/-10.0 11.6+/-3.3 9.8+/-15 86+/-1.1 1+/-0.1 1+/-0.2 0.98
F871 322+/-76 298+/-08 13+/-47 974+/-03 15+/-01 11+/-01 0.98
186V_F87I 321 +/-5.8 32 +/- 6.1 8+/-1.7 86 +/-4.2 13+/-0.1 1+/-0.1 0.98
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scopoletin.
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3D structures of selected UGTs taken from www.rcsb.org

Shao et al., 2005

Fig. S17. Putative allosteric site in GT-B-folded UGTs. Structures were uploaded from www.rcsb.org. A black circle
indicates the putative allosteric site, which is established by three a-helices (in yellow boxes).
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Fig. S18. Docking of scopoletin into the active site of StTUGT72AY2. Docking was performed with the
Autodock/Vina tool (http://vina.scripps.edu/download.html) implemented into UCSF Chimera 1.15
(https://www.cgl.ucsf.edu/chimera/download.html) using default values.
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ce 15 [Solanum commersonii] 1 ;8- LHVAIV VLVEGNQLATHON LA SEIEEL! IPSVD- LIDSTTKIVTQFRLL
te 16, [Solanum tuberosum 2] IQ-LHVAIV: VLVLGNQLATHHN LA, FSSSEIEFL IEIIPIPSVD-ISHLID IVTQFRLL
e 17 [Solanum verrucosurn] 1 IQ-LHVAIV. MGHLIPVLVLGNQLATHHN LAITTI SEIKFL! IEIIPIPSVD- LID VITQLRLL
o 18. [Solanum stenotomum] 1 I'o-LHVAIV 'VLVLGNRLATHHN LAITT] FEIKFL IEIIPIPSVD- LID \ FRLL
o 19’ [Datura stramonium] 1 -LHVAIV. MGHLIPVLVLGNQLATHHN LA. AETKEL NV IPSVD-ISHLID VETRLRIL
e 20. [Nicotiana sylvestris -LHVAIV: 'VLVLGNQLATYHN 'MLA AETEF L 'VPSND- L \'4 LRLL
o 21 [Nicotiana tabacum] 1 -LHVAIV. MGHLIPVLVLGNQLATYHN MLA AETEF L VESND- L VETKLRLL
22 [Nicotiana attenuata) 1 -LHVAIV VLVLGNRLATHHN ILA AETEF L E IPSVD- L. v LRVL
te 23 NbUGT72AY1_[Nicotiana ben... -LHVAIV; M 'VLVLGNRLATHHN ILAITTTSSSAETEF LKKTTLT-NEEK' VPSVD- L I LRLL
te 24" [Nicotiana tabacum] 2 -LHIGIL: 'VLVLGNRLATYHN ILA SETEF LKK STLT-DEKK IPSVD- L \'% LRLL
& 23 e oS o] 3 SILHIAIL L VEENRLARMINIRITIIA ABTEEL IESVDIISHE VETSIRLI
Ce icollana tomentosi ) L LV L L. L ol L Vv LRL!
: %g cotiana u&nulmg 9 4 Q-LI %ﬁ L; ¥ \618 L gg ..RA:YN ﬁ %g :E}:E L| T w— L x 'Q .g .Pf
cotiana attenual - L| L LIPVLVLGNRL = L LRL.
e 29 cotiana sylvestris] 3 DR 8- L| %Q L M ‘\;. L “E ..a ggg ﬁ ﬁg "EE_‘ L] %- L VETQ .g .%
ce n - -L L LVLGNRL. - \'4 L
Ce g? ";l\‘j gs?r;arﬁgﬁllﬂ% 32 AEE. %K PHVAFL L] RRLVIHI HVSFEVITTD AAQNE: HAV] VEN. VVT E.A M
ce 32 [Nicotiana attenuata] 3 EKPHFAFL M LEEFAKRLVINHGFHVSFEVITTGASAAQNELFL! AGEHAV VEN DMRVVTRLSII
o+ 33 [Nicotiana attenuata] 6 EQKEKPHFAFL LEEFAKRLVINHGFHVSFFVITTGASAAQNELFL! AGFHAV VEN DMRVVTRLSII
te 34 cotiana benthamiana] 3 (DISTTTATAEQKEK PHVAFL LEEFAKRLVINH v Vv [GASAAQNEL! AGEHAV! VEN. DMRIVTRLSII
e 35 otiana sylvestris] 4 MDK STTMATAEQKEK PHVAFL LEEFAKRLVINHGFHVSEEV ASAAQNEL TGEHAV. VEN DMRVVTRLSII
e 36. [Solanum lycopersicum] 3 ------TIPEl KPHVAFL LEEFAKRLVIHH \'% V. ASAAQNEL ADETAV! VEN. LTDDMKVVTQLCIM
ce 37 [Solanum chilense: VAFL LEEFAKRLVIHHGEHVSFFVITTAASAAQNELFR Al V] VEN LTDDMKVVTQLGIM
e 38 lanum pennellii] 4 VAFL LEEFAKRLVIHH VSEEV. AASAAQNELFR ADF TAV! VEN. IDDMKVVTQLCIM
ce 39 [Solanum § m] 3 VAFL LEEFAKRLVIHHGEHVSFEV! ASAAQNELFR ADETAV VEN VVTQLCIM
ce 40, [Solanum tuberosum VAFL LEEFAKRLVIHHGFHVSFFVITTGASAAQNELFR ADETAV. VEN DDMKVVTQLCIM
te 41, [Solanum tuberosum VAFL L| AKRLVNHH( V. I AAQNELFR ADFTAIL MEN. DMKLLTQLCIM
te 42 [Solanum tuberosum VAFL LEEFAKRLVIHHGEHVSFEVITTGA: AA%NE R ADETAV VEN LLTQLCIM
o+ 43 lanum im] 4 VAFL L| AKRLVIHH V. Vv AAQNELFR ADETAV! VEN. D ILTQLCIM
o 44 [Solanum commersonii] 3 VAFL LEEFAKRLVIHHGEHVSFEV. ASAAQNELER ADETAV VEN DMKILTQLCIM
te 45 [Solanum commersonii] 4 VAFL L 'AKRLVIH V. \ SAQNELFR Al ' VEN. IL g.C M
r te 46 cotiana attenuata) 5 LRVGIL: L LALSNRLATHHNVSVTVFA AAETEILT I VD~ LVDAL! LCIL
o 47 [Nicotiana attenuata] 4 LHVGIL L VLVLGSHLATHHNVSVTIFV. LAEKELL! LIDIVEIPAVD- DANTKMVTQLCVL
e 43 [Nicotiana benthamiana) 2 LRVGIL: L 'VLALGSHLATHHNVSV' Vv 5SSLAEKELL! LIDIVEIRAVD- DA VTQLCVL
ce 49 [Nicotiana tomentosiformis] 1 LHVGIL L VIVLGSHLATHHNVSVTVEVITSGSS LAEKELLI LIDTVEIPAVD- DANTKMVTQLCVL
e 50. [Nicotiana sylvestris] 1 LHVGIL: L VIVLGNHLATHHNVSVTVEV 5SSLAEKEL L V] AVD - LIDA! VTQLCVL
o 51 [Nicotiana tabacum] 4 LHVGIL L VIVLGNHLATHHNVSVTVEV 5SSLAEK LIDIVEIPAVD- DANTKMVTQLCVL
te 52 [Capsicum annuum) 3 LHVGIL. L GSR. VTVEV 3 ELIDIV] AVD- LVDSNTKVR' E.YVL
e 53 [Capsicum annuum] 1 LHVGIL: L VLALGNRLATLHNVSVTVEV. ELIDIV AVD- LVDSNTKVCTQLYVL
e 54 [Capsicum annuum] 2 LHVGIL! L VLALGNRLATLHNVSVTVEV. PAETEILI ELIDIV AVD - LVDSNTKVCTQLYVL
e 55 [Solanum chilense] IGVL L VVTLGNRLATIHNVSVTVEV. LAETEILI KMIDVV] AVD- LID VTQLCML
oo 56 lanum lycopersicum] 2 LHIGVL L VLNLGNRLATVHNVSVTVEV! LAETEIL] MIDVVEIPAVD- LIDSNTKTVTQLCML
te 57 [Solanum pennellii LHIGIL: L LGNRLA' VTVEV! VAETEIL! IDVV] AVD- LID VTQLCML
o« 58 [Solanum commersonii] 2 LHIGIL L VVTLANRLATEHNVSVTVEV. LAETEIL] MIDVV! VD- LID LCIL
59 [Solanum verrucosum LHIGIL L 'VVTLANRLA' VTVEV LAETEIL DVV] AD - LID VTQLCIL
e 60. [Solanum tuberosum LHIGIL: LGH VVTLANRLATEHNVSVTVEV. LAETEILI MIDVV! VD - LID QLCIL
e 61. [Solanum tuberosum]| 3 LHIGIL LGH VVTLANRLATEHNVSVTVEV LAETEIL MIDVV] VD~ LID v E.CIL
e 62. [Solanum tuberosum] 8 LHIGIL: LGH VVTLANRLATEHNVSVTVEV. LAETEILI MIDVV: 'VD-ISNLIDSN VTQLCIL
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o« 1 [Ipomoea nil] 1 VREALPHVRSTIAGLAHR-PDALIVDIFC LG-IAKELGIPRYAYH TLA] ' 5QF VDRLEPLRI PGCMPVQPEDMVDPLMDRN! 88 RE
[ iloba] 1 VREALPQVRSTIAGLAHR-PDALIVDIFC §!. -IAEEL RYAYHPTTAWTAT LA "QVED »ngDRLEP LR 'CMPVRPEDMVDPLMDRD! RE
oo pomoea triloba] 2 VREALP SIRYSMAAMDRR-PDTLIVDVECTEALS -IAEEL RYAYH ALE QV FVDRLEPLR. 'CMPVQPEDIVDPLLDRTI g% RE
oe pomoea triloba) 3 VREALP SVRSSVAAMDRR-PDALFVDLECTQALS ITAEEL RYAYY AWTAALF "QVED EFVDRLEPLR CV! Vé EDESDTLLDRT! RE
e pomoea nil] 2 VREALPNVRSSIAAMDRR-PDALIVDHECTQALS -IAEEL RYAYY AWTATLSMYLQV! EFADRIEPLR CMPVOPEDFEDTLL 88 RE
33 pomoea nil] 3 VREAL! RSSIAAMDRR-PDALIVDVECTQALS -IAEEL RYA’ AWTAALAI "QVED EFVI D! RE
e Solanum pennellii] 3 VREAL! RSGIASMNHR-LDALIVD QILP-IAEEF V] AWSLALI VLDQE E D! % HE
e Solanum stenotomum) 2 VREAL! RSGIASMNHR-LDALIVD QILP-IAEEF V] NAWSLALI QQVLDQE! EYVD L ‘CKALQPDDVMD! HE
oo Solanum verrucosum] 2 VREAL! RSGIASMNHR-LVALIVD LP-IAEEF V! LALI VLDQE EYVD L CKALRPDDVM 58 HE
ce 10. [Solanum chilense] ‘VREAL RSVIASMNHR-LDALIVD LP-IAQEF 'VEHTT SAWALALI &V.)QK EYVD L ‘CKALRPDDVTD HE
o 11 [Solanum lycopersicum] 1 VREALPGIRSVIASMNHR-LDALIVD LP-IAQEF v ALA LOVLDGK EYVD L CKALRPDDVV HE
e 12 [Solanum pennellit] 1 ‘VREAL VIASMNHH-LDALIVD LP-IAQEF VEHTT SAWALALFIYLOVLDQK EYVD L CKALQPDDVVD HE
e 13. StUGT72AY2_[Solanum tuber. . VREALPGIRSGIASMNHR-PDALIVD GMLS -IAEEF v WLLAVEIYQQOVIDOEIQGEHVD! L CKALQPDDVM 58 HE
o 14 [Solanum tub&rosum) 7 VREAL! VIA HR-PDALIVD QILS -IAEEF v WLLTLFIYLOVLDQE E L CKALQPDDVVD! HE
o 15 [Solanum commersonii] 1 VRGALPGIRSVIALMNHR-EDALIVD! VS -IAEEF VEHTTNAWVLALIIYLOVLDQEIEGEYVD. L CKAL@PDDVVDEMI HE
o+ 16. [Solanum tuberosum! VRGAL RSVIA HR-PDALIVI E VS -IAEEF! FVEHTTNAWVLALFIYLOVLHOE EYVD L CKALQPDDVV HE
o 17 [Solanum verrucosum] 1 VREALPGIRSGIASMNHR-PDALIVD VS -IAEEF. VEHTTNAWVLALFIYLOVLDQEIEGE L CKAL@PDDVVDEMM gg HE
e 18, [Solanum stenotomum] 1 VRGAL! RSVIASMNHR-PDALIV] VS -IAEEF! 'VEHTTNAWVLALFIYLQVLDQE: EYVD L CKALQPDDVV IMI HE
o+ 19 [Datura stramonium] 1 VREALPGIRRAIASMTHRGPDALVVDLFCTQ-~--IAEEF A AWTLALAIYCRVFDKEIEGEYVD. L CKALRPDEVVD 88 EE
e 20 [Nicotiana sylvestris] 2 VRETL! RSAIASMTHR-PDALIV GTQILP-IAEEF! AYHLTTAWTLALAIYCQVLEKE. EYVD L| ‘CKALRPDNVLDQLLDR: EE
o 21. [Nicotiana tabacum] 1 VRETL! ATASMTHR-PDALIVDIFGTQILP-IAEEF. AY AWTLALAIYCQVLEKEIEGEYVD! L CKALRPDNVLD 88 EE
o« 22 [Nicotiana attenuata) 1 VREAL! ASMTHR-PDALIVDIFCTQILP-IAEEE! AY AWTLALAIYCQVEDKE EYVD L] 'CKALRPDDVVDPLLDR: EE
o 23 UGT72AY1_[Nicotiana ben... VREAL! ASMTHR-PDALIVDIFC LP-IAEEF TY AWTLALAIYCQVFDKE EYVE:! L] ‘CKALRPDDVVDPLLI 88 EE
te 24 cotiana tabacum] 2 VREAL! ASMTHR-PDALIVDIFCTQILP-IAEEF A AWTLTLAIYCQOIFDKE EYVD L) SKELRPDDVVDPLLDR: EE
o 25 [Nicotiana tomentosiformis] 3 VREAL ASMTHR-PDALIVDIFC LP-IAEEF AY! AWTLTLAIYCQIFDKE EYVD L| SKELRPDDVVDPLLI 88 EE
oo 26 cotiana tomentosiformis] 2 VREALI ASMTHC-PDALIVDIFCTQILP-IAEEE! AY! AWTLALAIYCQVEDKE EYVD L) CKALRPDDVVDPLLDR EE
ce 27 [Nicotiana tomentosiformis| 4 ~ VREAL! ASMTRR-PDALIVDIFCTQILP-IAEEF AY AWTLALAIYCQVEDKEIEGEYVD! L CKALRPDDVVDPLL! EE
e 28 cotiana attenuata] 2 VREAL! ASMTHR-PDALIV C LP-IAEEF YAY! AWTLALAIYCQVFDKE EYVY: L] CKALRPDDVVDPLLDR YEE
29 [Nicotiana sylvestris] 3 VREAL! CTIASMTHR-PDALIVDIEC é LP-IAEEF YAY! AWTLALALYCQVEDKEIEGEYVD! L CKALRPDDVVDPLL YEE
e 30. [Nicotiana tabacum] 3 VREAL) CTIA: v C B -IAEEF Y ‘Al ALALYCOVFDKEIEGEYVD CKALRPDDVVDPLLI 25088
o« 31 [Datura stramonium] 2 VRE IDLEC -ICQKL Y LMAFSLYLETLDREVDGEE VD! CNPIC Vi N
ce 32 [Nicotiana attenuata) 3 VRESLKQYL IDLECTD. -ICKEV VH LMAFSLYLPTLDRE EF' Q C C. VI
o« 33 [Nicotiana attenuata) & VR QYL IDLECTDAFE-ICKEVSIPVH LLMAFSLYLPTLDREVNGEEVD: QTPGCNPIC V]
& 35 [Ncotana osfesnaras ° VRESLKeYLSS IDTECTDALE 1CKBYSTbVYSEETASTLIMAESLALbTLDRENGEE VDL BEBIATECNBIC
o 35 otiana sylvestris L, L - Y Ll L. L
o« 36. [Solanum Iy():Iopsrsu_um]Cs VI L IDLECTDAFE-ICEKL VY LMAFSLYLPTLD SEVEGEE VD Q C Hi
te 37 [Solanum chilense: VRI LL IDLFCTDAFE-ICEKLSIPVY LMAFSLYLPTLD SEVEGEE VDL PET CSPIY
e 38 [Solanum penneliii] 4 VR L. IDLECTDAFE-ICEKL Vv LMAFSLYLPTLD SEVEGEEVD. Q C YPH]
o« 39 [Solanum Ster m] 3 VRI L IDLFCTDAFE-ICEKLSIPV LMAFSLYLPTLDREVEGEE VD! CTPIC
te 40. [Solanum tuberosum VR L IDLECTDAFE-ICEKL Vv LMAFSLYLPTLDREVEGEEVD. Q C C
e 41. [Solanum tuberosum VR L IDLECTDAFE-ICEKLSIPV LLAFSLYLPTLDREVEGEE VD! CTPIC
te 42 [Solanum tuberosum VR L IDLECTDAFE-ICEKL vV AFSLYLPTLDREVEGEF VD Q iC C
ce 43 [Solanum ster im] 4 VI L IDLECTDAFE-ICEKLSIPV] LMAESLYLPTLDREVEGEE VD! CTPICPH
te 44 [Solanum commersonil] 3 VR L IDLECTDAFE-ICEKL Vv LMAFSLYLPTLDREVEGEFVD. (o} c C
te 45 [Solanum commersonii] 4 Vi L IDLECTDAFE-ICEKL LMAFSLYLPTLDREVEGEF VDL PEP CTPIC
r te 46 cotiana attenuata] 5 VRETLPVVK SVISTEKHI-LDALIVDVFCPEALP-IAKEEGLI L T 'TA YCPVLDKE. EYVDQDEP! .g C| H
47 [Nicotiana attenuata) 4 VRESLPVVK SVIFAKKHI-LDALIVDLECTEALP-IAKEFWLPNYVYVPCNAWETALTVYCQVLDKE :8YVDQDEP, C
o« 48 [Nicotiana benthamiana] 2 VRESLPAVK SVIFSKKHM-VDALIVDLECTEALP-IAKQEGLI 'VYVPCNAWETAL' ‘VYCEV;)KE YVDODEPL CKPV
49 [Nicotiana tomentosiformis] 1~ VRESLPVVK SVIFAKKHI-LDALIVDLECTEALP-IAKEFGLEPNYIYIPT TA. CQVLDKEIEGQYVDQDEPLI CKPV
o 50, cotiana sylvestris] 1 VRESLPLVKSVIFAKKHI-LDALIVDLECTEALP-IAKEEGL VYIPT! TAL' CQILDKEIEGQYVDQDEPLI CKPV
o 51 [Nicotiana tabacum] 4 VRESLPLVK SVIFAKKHI-LDALIVDLECTEALP-IAKEFGLPNYVYIPT TALTVYCQILDKEIEGQYVDQDEPL! 5CKPV
e 52 [C cum annuum) 3 VI LHAVK SATI SAMRHI-LDALIVDLEC g}\. -IAKEFGLPNYVYIPANVWETALTVYCPVLDEEIEGQYVDQVEPL! CKSV
o« 53 [Capsicum annuum] 1 VREALHHVK SAI SGMRHI -LDALIVDLFCTEALA-IAKEFGLPNYVE AWETALTVYCPVLDEE YVDQVEPL! CKSVRPEDVVDAM QEYHE
te 54 [Capsicum annuum] 2 VREALHHVK SAI SGMRYI-LDALIVDLECTEALA-IAKEEGLPNYVE AWETAL' CPVLDEE! YVDOVEPL CKSVR! DPMLDRNDQEYHE
o« 55 [Solanum chilense] VRETLCVVK SVIFAMKHL-LDALIVDIFTTEALS -IAKEFGLENYVYIPTNAWFTALTVYCPVLDKE YVDHKEPL! CKPVRPEDVSDPML! GNYR
e 56. [Solanum lycopersicum] 2 VRETLCVVK SVIFAMKHL-LDALIV ALS -IAKEFDLPNYVY NAWFTALTVYCPVLDKE YVDHKEPL GCKPVRPEDVSDPMLI QDYC
o 57 [Solanum penneliii] 2 VRETLCVVK SVIFAMKHL-LDALIVD ALS-IAKEFGLPNYVYIPTNAWETALTVYCPVLDKEIEGQYVDHKEPL! CKPVRPEDVSDPLLI 8 R
o« 58. [Solanum commersonii] 2 VRETLHVVK SVI SAMKHL-LDALIV ALP-IAKEFELPNYVE NAWFTATTVYCPVLDKEIEGQYVDQKEPL ‘CKPVRPEDVNDPMLDR DYRI
e 59 [Solanum verrucosum VRETLHVVK SATFAMKHL-LDALIVDIF TTEALS -IAKELGLPNYVYIPTNAWETAMTVYCPVLDKE :gYVD KEPL| CKPVRPEDVNDPMLI Y
o 60. [Solanum tuberosum) VRETLHVVK SVI SAMKHL-LDALIV ALP-IAKEFELPNYVY NAWET, YCPFLDKE YVDQKEPL CKPV DVNDPMLI QDY
o 61. [Solanum tuberosum] 3 VRETLHVVK SVI SAMKHL-LDALIVD! ALP-IAKEFELPNYVY NAWETAMTVYCPFLDKE YVDOKEPL! 'CKPVRPEDVNDPMLI Y
o+ 62. [Solanum tuberosumi 8 IRETLHVVK SVISAMKHL-LDALIV ALP-IAKEFELPNYVY NAWFTAMTVYCPFLDKE YVDQKEPL ‘CKPVRPEDVNDPMLI QDY

Fig. S19. Phylogenetic analysis of the closed homologues of NbUGT72AY1. The tree shows the protein sequences
most similar to NbUGT72AY1 extracted from GenBank (www.ncbi.nlm.nih.gov/genbank/).
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o SLRELY VLGS Y 1 T I8 LURXG 80 LY avl UUALTXS WL
ce 1. [Ipomoea ni|’}1 JYREYVNL DGL WEEL! VKALRENEELRAIVKV LDR: VLYV A 8 Al
e pomoea triloba] 1 JYREYVNL L. WEEL! IKALRENEELRGVVKV] LDRQOPAESVLYL: A Al
t 3 [Ipomoea triloba] 2 JYREYVNL— RFDGLLINTWEEL! LKALRENEELRGIVKV] 28 VLYV FLTAEQTA
o 4 [Ipomoea triloba] 3 SYREIVNL- 'QFDGLLINTWEEL! I'VKALRENEELRGIVKV] VESVLY V! LLT Al
¢ 5 [lpomoea nil] 2 REYVNL- QFDGLLMNTWEEL 'VKALRENEELRAVVKVI R: VLYV LTAEQTA
e 6. [I[pomoea nil| 3 REYVNL- Q] L WEEL! RENEELRAVVKVI E KWVDRQPVESVLYV. TAEQTA
e 7. [Solanum pennellii] 3 HEYLKL-TMEYTCEDGIL' WEDL! LRSNEKLQSVSYC TV - VIQWLNI 8 8 VLYV L.
ce 8 [Solanum stenotomum] 2 HEYLKL-AMI C L WEEL! LRSNEKLQSVSRC I'VI - VIOWLDI ILYV: L
9. [Solanum verrucosum] 2 HEYLKL-ALEYTCEDGIL' WEEL! LRSNEKLRSVSRCP- IV - V. L g QKSILYV: L
Bl omnienll, ) EEECERSHORC IS R et Ve VL v iR e

olanum lycopersicum; L~ L L LQQGLI - L L L
ce 12, [Solanum pyennellil 1 EYLKL-TI 'C L WEDL! SNEK. ‘88 LKV I'V] - VIQWL! 8 ILEV: QEF
te 13, StUGT72AY2_[Solanum tuber... JYHEYLKL- 'CEDGIL 'WKDL! LRSNEK agl’ LKV 13 - VIQWL! 8 ILEV. AL 89 M
e 14, [Solanum tub&rosum) 7. HEYLKL-TMEYTCEDGIL WEDL! IRSNEKLQSVLKV T = VIOWL! ILEV: OM
e 15 [Solanum commersonii] 1 HEYLKL-TMEYTCEDGIL WEDL! LRSNEK. .8 VLKV I - VIGWLDNQ ILEV: L. ggrf
o+ 16. [Solanum tuberosum HEYLKL- 'C L WEDL! LOSNEKLQSVLKV! I'V] = VIQWLDKQ ILEV: L M
& 17. [Solanum verrucosum] 1 HEYLKL-TMEYTCFDGIL WEDL LRSNEK! .?SV.. VI I - VIOWL! ILFV. TL 8EV
e 18. [Solanum stenotomum] 1 HEYLKL-TMEYTCEDGIL WEDL! LRSNEKLQSVLKV! I - VIQWLDNQ ILEV. A F'
e 19 [Datura stramonium] 1 EEYIKM-GIE DGIL WEDL! 'VKALRSNDKLRSILKV! I'V] - VIQWL! NHESVLEV M M
ce 20. [Nicotiana sylvestris) 2 EEYVKL-GMEYT L WEDLEP ALKYNEKLRL V] V] - VIOWL! NNESVLFA! LSTHQMT
¢ 21. [Nicotiana tabacum] 1 EEYVKP-GMEYTDEDGIL WEDLEP ALKYNEI L V! KV - VIQWL NNESVLFA. L M
ce 22 [Nicotiana attenuata) 1 EEYVKL-GMEYADEDGIL WEDL! LRYNEKLRS: \ KVE - VIOWLDKQNNESVLEV: LSTKOMT
e 23 NbUGT72AY1_[Nicotiana ben... JYEEYVKL-GKEYTDEDGIL WEDL! LRYNEK V! V! - V. SH. NNESVLEV: L. M
oo 24 cotiana tabacum EEYLKL-GMEYAAFDGIL WEDL! LRINEKLRSILKVPVF' I'V] = VIEWL NNESVLEV: LSTQQ
o 25 cotiana tomentosiformis] 3 EEYLKL-GMEYAAFDGIL WEDL! LRNNEKLRSILKVEVE IV — VIE! QNNESVLFEV: L. :28&‘[’
0+ 26 cotiana tomentosiformis] 2 EEYVKL-GMEYAAFDGIL WEDL! LRINEKLRSILKVPVI Vi I'V] - VIQWLDKONNESVLEV L T
o 27 cotiana tomentosiformis] 4 EEYVKL-GMEYAAFDGIL WEDL! LRNNEKLRSVLKMP VI Vi I'V] = VIQOWL NHGSVLYV. L MT
ce 28 [Nicotiana attenuata) 2 EEYVKL-GLEYAAFDGIL WDDL! LRNNEKLRSVLKVPVI Vi I'V] = V. 8 LDKQNHGSVLYV: L Q
e 29 [Nicotiana sylvestris] 3 EEYVKL-GLEYAAFDGIL WEDL! LRNNEKLRSVLKVP VE Vi I'V] - V. NHGSVLYV. L STKQOMT
o 30 cotiana tabacum] 3 EEYVKL-GLEYAAFD! WEDL! LRNNEK LKVP VE I'V] - KWLDKON! VLYV L Q
e 31, [Datura stramonium] 2 -LHVSRLPLAAGIFV! L. ALKEN IPPVI DE' - A VLEVV L' 3‘
ce 32 [Nicotiana attenuata) 3 L-LHVSRLPLAAC V] DDLEPVTLQALKEN IPPI i1 AWLD VLEVV L' L
o« 33 [Nicotiana attenuata] 6 L-LHVSRLPLAA( V] DDLEPVTLQOALKEN IPPI i1 AWLD! DSVLEVV L' g‘
ce 34 [Nicotiana benthamiana] 3 L-LHVSRLPLAA V] DDLEPVTLEALKRN 15 i1 LTWL! E DSVLEVV L' L
e 35 [Nicotiana syivestris| L-LHV PLAAC v DDLEPVTLEALKEN IPPVI i1 TWLD! DSVLEVV L' L
e 36, [Solanum lycopersicum] 3 WYL-LNVSRLPLA! V] DDLEPVSLKALRENL! L 1 AWLD! E DSVLEVV L' L
e 37 [Solanum chilense L-LNVSRLPLAVGIFV! DDLEPI RENL LPPVY AWLD! DSVLEVV L' L’
e 38 [Solanum penneliii] 4 L-LNVSRLPLAV( V] DDLEPV: ALRENL! LPPVYT AWLDDQPPDSVLEVV L L
te 39 [Solanum ster im] 3 L-LNVSRLPLAAGIFV DDLEPV: RENL LPPVYT - A QPPDSVLEVV L' L’
o+ 40. [Solanum tuberosum] L-LNVSRLPLAAC V! LEPVSLKALRENL! LPPVYT - AWLD DSVLEVV L L
e 41 [Solanum tuberosum! L-LNASRLPLAAGIEV] DDLEPV RENL LPPVYT = AWLDN DSVLEVV L’ L
e 42 [Solanum tuberosum] L-LNVSRLPLAAC V] DDLEPVSLKALRENL! LPPVYT - AWLD DSVLVVV L' L
te 43 [Solanum ster im] 4 L-LNVSRLPLAAGIFV DDFEPVSLKSLRENL! LPPVYT - Al QPPDSVLEVV L L’
o+ 44 [Solanum commersonii] 3 L-LNVSRLPLAAGMEV] DDLEPVSLKALRENL! g LPPVY - DI E DSVLEVV L' 8 L
o+ 45 [Solanum commersonii] 4 L-LNVSRLPLAAGIFVNSWDDLEPVSLKALTEN ---PLPPVY' = AWLDI LD v L L
te 46. [Nicotiana attenuata) LK VH GL LMNTWEDAETGSLKALREN LNNS--PIY] G| VLNWLD Q I Q
o+ 47 [Nicotiana attenuata] 4 MRVL CL LMNTWEDAEP RENETL VKS! VY D! VI DEG V. L L
e 48 [Nicotiana benthamiana] 2 MRVLGLGECL! LVNTWEDAEPGSLKALRENETM! LKS' VY| Gl V) DE( VLYV 5
te 49 [Nicotiana tomentosiformis] 1 LRVL CL LMNTWEDAEP REN VKS' VY| DD 1 DE] VLYV L L’
c 50 [Nicotiana sylvestris] 1 VLGLGECL MNTWEDAEP RENETLKAIVKS! Iy DDRNEVLKWL! VLYV LSSKOL
o« 51. [Nicotiana tabacum] 4 VLGLGECL LMNTWEDAEPGSLKALRENETLKAIVKS ZY) DD 'VLKWLD! VLYV
e 52" [Capsicum annuum] 3 {YREHMSS-GVEFCL LMNTWEDAEAGTLKAFRENEIIKAIVNS vy DDRNEVLNSLDQQ VLYI Q
ce 53 [Capsicum annuum| 1 SYHEYMRA-GLGECL LMNTWEGAEA FRENEIIKAIVNS VY 'VLNWLDQQ VLY L L
e 54 [Capsicum annuur 3 RA- CL LMNTWEGAEA! FRENEIIKAIVNS VY VL )88 VLY LSSKOL
e 55. [Solanum chilense {YREYLKVL CL LINTWEGAEAGSLKALRENEILKAIVKS VYPV( 'VLNWLD! VLYI
e 56. [Solanum lycopersicum] 2 YYCEYLK VL CL LMNTWEDAEAGSLKALREN VKS VYPV( VLNWLDK: VLYI {6
te 57 [Solanum penneliii] 2 TYREYLKVL CL LMNTWEDAEA REN VKS VYPV 'VLNWLDK: VLYI L L
e 58 [Solanum commersonii] 2 )YREYLK VL CL LINTWEDAETGSLKALRENDILKAIVKS VYPV( VLNWLDK VLYV LSSKOL
o+ 59 [Solanum verrucosum REYLK CL LINTWEDAETGSLKALRENDILKAIVKS VYPV( 'VLNWLDK: VLYI
¢« 60. [Solanum tuberosum; YYREYLK VH( CL LMNTWEDAET RENDILKAIVKS VYRV H VLNWLDKQ! VLYI (s
o 61. [Solanum tuberosum|] 3 YYREYLK VH CL LMNTWEDAET! RENDILKAIVKS YPVGPL-IR-HDQQIIDGRSGDDDGNNSVLNWLDKQ VLYI L L
o 62. [Solanum tuberosum| 8 YYREYLK VH CL MNTWEDAET:! RENDILKAIVKS VYPVGPL-IR-HDQQIIDGRSGDDDGNNSVLNWLDKQ VLYI LSSKQL
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t 1. [Ipomoea ni||]1 ENSRQREVWVVRPPCDGGPDGS INPKLEGG-GDAAADY LPEGE LAI DVGEVVOMWANQIE: VGGEMSHCGWNSTLESLTNNVPIIAWPLYAEQKMNA!
o« 2 [Ipomoea triloba] 1 ENSQOREVWVVRPPCDGGPDSS INPKLE A Y LPEGF LARTKDVGEVVOMWANQIEIL 'VGGELSHCGWNSTLESLTNNVPITIAWPLYAEQKMNA
e pomoea triloba] 2 EN é REVWVVRPPCDGGPDNS INPKLEGGDG-AAPDYLPEGF L. VGEVVOMWANOMEIL' VGGFLSHCGWNSTLESLTNNVPMVAWPLYAEQKMNA'
te 4. [Ipomoea triloba] 3 EK REI RHPCDYAPVNYLSSKLDTGNDADDPDY LPEGE LSRTRDVGE VVOMWANQVEIL' 'VGGELSHCGWNSTLES LTNKVPMVAWPLFAEQKMNA.
g pomoea ni EN REI RPPCI] DSYLAPKLI DDACGPDYLPDGFL DVGEVVOMWANQVEIL' 'VGGE LSHCGWNSTLESLTNKVPITIAWPLYAEQKMNA
e o] EN RE IWVVRPPCD VSYLASKLI DYLPDGFL DVGEVVOMWANQVEIL 'VGGELSHCGWNSTLESVMNSVPMVAWPLYAEQNMNA'
Ce olanum pennellii] 3 EL gh IWVVRPPSHGGTDSAYLNS-. DTR YL L DMGLVVPMWAQQVEILSHLSV ISHCGWN IPMIAW NS'
e olanum stenotomum) 2 EL IKEVWVVR DSAYLNS-NENDTG YL L DMGLVVPVWAQQVEILSHLSVGGE ISHCGWN L VPMIAWPLHAES NS
g Solanum verrucosum] 2 ELSQHKFVWVVR DSAYLNS- DTGGSLEYL L’ DMGLVVPMWAQQV! 'VGGE ISHCGWN L v AW NS
e 10. [Solanum chilense] 1 ELSQQOKEVWVVR DNAYLKS- D' YL L' DMGLVVPMWANQVEIL VGC CGWNSTVESL v AWPLHAL MNA.
o« 11. [Solanum lycopersicum] 1 EL VWVVR DNAYLKS~- L LTRTKDMGLVVEPMWANQVEIL VGG CGWNSTVESL v AWPLHAI MNA,
o+ 12, [Solanum penneliii] 1 EL VI R DPDNAYLKS-! D’ L L DMGLVVPMWANQVEIL VGG CGWNSTV L VPMIAWPLHAL MNA
e 13, StUGT72AY2_[Solanum tuberosum] 1 EL VWVVR LDNAYLNS- VMSEYL! L' DMGLVVPMWAKQVEIL VGG CGWN L v AWPLYAI MNA‘
e 14 [Solanum tub&rosum] 7 EL VWVVR DADRAYLNS- G’ L L' DMGLVVPMWAKQAEIL VGC CGWN. L VEMIAW NA
o+ 15, [Solanum commerso1|5]1 EL VWVVR ADIAYLNS- G’ L L’ DMGLVVPMWAKOQA 'VGGE ISHCGWN L VPMIAWPLHAI MNA‘
e 16. [Solanum tuberosum] EL Vi R DADSAYLNS-! G’ L L' DMGLVVPMWAKQAEIL 'VGGEMSHCGWN L VPMIAWPLHAL MNA‘
e 17, rru m¥1 EL VWVVR CPDSAYLNS- L L' DMGLVVPMWAK QA 'VGGE ISHCGWN L v AW Al MNA‘
o+ 18, [Solanum stenotomum] 1 EL VWVVR DADNAYLNS- L L. DMGLVVPMWAKQAEIL VGGE ISHCGWN LTNGVPMIAW NA
te 19 [Datura stramonium] 1 EL VWVVR ADSAYLNS- VLEYL! L’ DMSLVVPMWAR L VGG CGWN L V! AWPLHAI MNA
e 20. [Nicotiana sylvestris] 2 EL VWVVR DADSAYLNS- MSEYL L DMDLVVPMWANQV! LGGFLTHCGWNSTMESL' VEPMIAW MNA.
e 21 [Nicotiana tabacum! EL VWVVR ADSAYLNS- L L DMGLVVPMWA] SV L LGGFLTHCGWNSTMESL' v AWPLHAL NA.
252 AR ITRIB  ponamons) 1 ELSLARTUAVEES BB AN T G S L W ROV L e Ui T LR v
23 icotiana benthamianal LNS-. L L L L L L
?024 cotiana tabacul ) ELSQ VWTV! DADSAYLNS-A L LTRTKDIGLVVPMWA SV 'VGGE LTHCGWNSTVESL' VPMIAWPLYA! MNA.
te 25 [Nicotiana tomentosiformis] 3 EL VWTVR ADSAYLNS-A( L LTRTKDIGLVVPMWA gV L 'VGGELTHCGWNSTVESL VPMIAWPLYAI MNA
e 26, [Nicotiana tomentosiformis| 2 ELSQ VWVVR ADSAYL] L L' DM MWANQV! 'VGGE LTHCGWNSTVESL' 4 AWPLYAI 8 MNA
e 27 [Nicotiana tomentosiformis] 4 EL VWVVR ADSAYMNS- L L’ GMGLVVS LWA SV L 'VGGE LTHCGWNSTVESL VPMIAWPLYAI MNA.
e 28, [Nicotiana attenuata] 2 EL VWVVR DADSAYLNS-! L LTRTNEKGLVVPMWAKQV! 'VGGE LTHCGWNSTVESL' VPMIAWPLYAEQKMNA
o« 29 [Nicotiana sylvestris] 3 EL QE VWVVR ADSAYLNS- L LTRTNEMGLVVPMWA EV L 'VGGE LTHCGWNSTVESL' v AWPLYAEQKMNA,
o« 30. [Nicotiana tabacum] 3 ELSQ IVVR DADSAYLNS-TGKET] " LTRTNEM( MWAK OV VGGE LTHCGWN STVES LTNGVPMIAWPLYAEQKMNA
o 37 |Datura stramonium] 2 EM LVA] DASASAAFEN--VGSDENNPLLYL Vi RGLVVPSWA EA LNHPSTGAE LSHCGWN STL HGVPMIAWPLYAEQRMNA
o+ 32 [Nicotiana attenu 3 E {s LVARI DASA --VGSDEDDPLMYL Al LVVPSWAPQVAILNH GAF LSHCGWNSTLESVVHGVPMIAWPLYAEQRMNA
e 33 [Nicotiana attenuata] 6 RE ILVAR DASASAA --VGSDEDDPLMYL Al LVVPSWA ng NH GAFLSHCGWNSTLESVVHGVPMIAWPLYA! g?‘ﬂl}\
o+ 34 [Nicotiana benthamiana] 3 E fs LVARI DASASAAI --VGSDEND: L Al LVVPSWASQVAILNH RAI CGWNSTLESVVHGVPMIAWPLYAEQRMNA
e 35 [N ana sylvestris] 4 Q LVARI DASASAA --VGSDENDPLMYL Al LVVPSWA %V LNH AFLSHCGWNSTLESVVHGVPMIAWPLYA E?MNA
e 36. [Solanum lycopersicum] 3 ELSQOQRF ILVARI DASA --VGSDENDPLLYL 4 LVVPSWAPQTLILNHI AFLSHCGWNSTLESI v WPLYAEQRMNA
e 37 [Solanum chilense EMSQORF ILVAI DASASAA --VGSDEND: 48 L v LVVESWA 8’!‘.. LNHR! AFLSHCGWNSTLESVTNGI AWPLYAI E%‘ﬂﬂ\
o+ 38 [Solanum pennelii] 4 EM % RE ILVARI DASASAAI --VGSDENDPLLYL A LVVPSWAPQTLILNHR AFLSHCGWNSTLESV' v AWPLYAEQRMNA
o+ 39 [Solanum ster m] 3 EM REILVARI DASASAA --VGSDENDPLLYL Vi LVVPSWAPQTSILNHP AFLSHCGWNSTLESI Vi AWPLYA 8 MNA
e 40. [Solanum tuberosum)] EM (;(é? LVAR! DASA --VGSDENDPLLYL VI LVVPSWAPQTSILNHP AFLSHCGWNSTLESVIHGV AWPLYAEQRMNA
o 41. [Solanum tuberosum! EMSQQRF ILVAL DASASAA --VGSDENDPLLYL Vi LVVPSWAPQTSILNYP Al CGWNSTLESVIHGV AWPLYAEQRMNA
0+ 42 [Solanum tuberosum EN éé LVVRI DASASAAI --VGSDENDPLLYL I LVVPSWAPQTSILNHP AFLSHCGWNSTLESVIHGV AWPLYAEQRMNA
e 43 [Solanum ster imj 4 EM REILVARI DASASAA --VGSDENDPLVYL \4 LVVPSWVPQOTSILNHR: AFLSHCGWNSTLESVIHGV! AWPLYAI EIMNA
0+ 44 [Solanum commersonil] 3 EMSQ LVARI DACA-AAI --VGSDENDPLLYL 4 MVPSWAPQTSILNHR! AFLSHCGWNSTLESVIHGV AWPLYAEQRMNA
o+ 45 [Solanum commers 4 EM E REILVAR DACA-AAFFN--VGSDENDPLLYL N EG| SWAPQTSILNHO: AFLSHCGWN VIYGV! AWPLYAEQRMNA
o« 46. [Nicotiana attenuata] EL Vi /VDYLAVD ---KEHGDGTPEYL LTRTKDEGLVIQMWSDOQAI SHPSVGGF LSHCGWNSC. GV AWPLYAI S QNA
te 47 [Nicotiana attenuata] 4 ELSQQKEV VGADKSFFT-- GDDTEPOYL L QDEFGLVVOMWADQVRILSHPSVGGELSHCGWNSN GV WPLYAI QNA
te 48" [Nicotiana benthamiana] 2 ELSQQKFIWIVR VGADKSFLL - DDIPEYL LTRTQDEGLVVOMWVDQIRILNHPSVGGE LTHCGWS SN GVPMIAWPLYAEQRQONA
te 49 [Nicotiana tomentosiformis] 1 ELSQOKFVWIVR VGADKS e DTPEYL LTRTQDFGLVVOMWADQVRILSHPSVGGE LSHCGWNSS NV AWPLYAEQRONA
oo 5 cotiana sylvestris] 1 EL: WIV VGADKSFET-- ) L L LVVEMWADQGRILSHPSVGGE LTHCGWN SN VPMIAWPLYAI ERQNA
o« 51 [Nicotiana tabacum] 4 ELSQQ WIV] VGADKS es! DA L L zJ‘ LVVEMWADQGR 'VGGE LTHCGWN SN 4 AWPLYAEQROQNA
ce 52 [Capsicum annuum] 3 EL v VGSDNSFET-~TC ) L LTRTKDEGLVIHMWTNQVGVL SHP SVGGE LSHCGWN VPMIAWPLYAEQRLN.
te 53 [Capsicum annuum] 1 ELSQQ 'VVR. VGADKS - )’ L LTRTKDEGLVIHMWTNQAGILSHPSVGGELSHCGWN v AWPLYAEQRLN
te 54 [Capsicum annuum] 2 EL VV] VGADKS - =TC )’ L LTRTKDFGLVIHMW PNQA 'VGGELSHCGWN v AWPLYAEQRLN;
3 B et e LR R A I EHEA L e
olanum lycopersicum L L L L L L

o+ 57 [Solanum genr'i)ellii 2 ELSHQ VVI EDGADKL YL % D! MW’ : Q : 'VGGE LTHCGWN LPMIAWPLYA! E?QNA
o 58 [Solanum commersonii] 2 EL VVRPPSEVGADKS YL RTKDEGLVIQMRTDQTR VGGE LTHCGWN LPMIAWPLYAEQRONA
o 59 [Solanum verrucosum ELSHQ VVI VGADKS YL LTRTKDEGLVIQMWTDT] 'VGGE LTHCGWN LPMIAWPLYAEQRONA
c« 0. [Solanum tuberosum; EL VVR VGADKS YL LTRTKDEGL IgMH IDQTRILSHPSVGGE LTHCGWN LPMIAWPLYA anun
o+ 61, [Solanum tuberosum] 3 ELSHQ VVI VGADKS YL LTRTKDEGLVIOMW! ‘JQ ‘i 'VGGE LTHCGWN LPMIAWPLYAEQRONA
o+ 62 [Solanum tuberosum| 8 ELSHQ VVR VGADKS YL LTRTKDEGLVIQMRTDQTR VGGELTHCGWN LEMIAWPLYAEQRONA

Fig. S19. Phylogenetic analysis of the closed homologues of NbUGT72AY1. The tree shows the protein sequences
most similar to NbUGT72AY1 extracted from GenBank (www.ncbi.nlm.nih.gov/genbank/).
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1. [Ipomoea nil']1 NAAMLAEEVGVAV! EKVVRRQEIEGMVRTL LKV AG C
& 2. [Ilpomoea triloba] 1 NAAMLAEEVGVAVRPAVT EKVVi EIEAMVRTL LKV A MC!
3 [Ipomoea triloba] 2 NATMLAKEVGVAVRPAVTPTVKVVRREEIERMVRTL VKA 56 C
e 4 [Ipomoea triloba) 3 NAAMLTNEVGVAIRPAVAPTVKVVRREEIERMVRTL. VKASGD IC
e 5 aomoea n|| 2 NAAMLAKEVGVAVRPAVAPTVKVVGREEIERMVRIL VKGSGE 56 C
Ce 6, moea nil] 3 NATMLAKEVGVAVRPAVAPTVKVVRREEIERMVRTL. VKGSGEIA MCELL! DTRIH
g So|anum pennellu 3 NSTMLTEELGVA RVL! LVKREEIQEMVRIL! LK ISAENALTKGC LCEEVKNIRTS
o 8 [Solanum stenotomum 2 NSTMLTEELGVAIRPMVL LVKREEIQEMVRIL LSAENA ICEEV] HTS
te g [Solanum verrucosum] 2 NSTMLTEELGVA MIL! LVKREEIQEM L| AENA. ICEEV! RTS
e 10. [Solanum cnllense' NAAMLREELGVAIRPAVL! LVKREE: MVRILI LKISAENA C TCEEVI RTR
e 11. [Solanum lycopersicum] 1 NAAMLTEELGVA. AVL MVKREE. [VRIL! SAENA MCELVI RTR
e 12, [Solanus mpennsll 1 NAAMLTEELGVAIRPAVL LVKREE: M L] SAENA MCELVKDLRTR
o 13, IGT72AY?2_[Solanum tuberosum] 1 NAAMLTEEIGVAVREDI LVKREEIQGMVRILI SAENA MCELVKDIRTR
te 14, [Solanum tub&rosum] 7 NATMLTEELGVAIRPAVL LAKREE g MVRIL! TKDKCGK-=--==-==-=—---CT¥k
e 15, [Solanum commersowxéﬂ NAAMLTEEIGVA I LVKREE! MVRILM --REKAKK ENA MCELVKDIRTR
o 16. Solanum tuberosum! NATMLTEDLGVAIRPAVL LAKREE: RILI --REKA ENA MCEL RP
ce 17. [Solant n]1 NATMLMEELGVAIRPAVL! LVKREE: E MVRIL! --REKAI AENA MCVLVKDIRP
18 Solanum s!enotomum 1 NATMLTEELGVAIRPAVL! LV ? VRIL] --REKAKKL AENA C MCELVKDIRRGVSRISAR
e 19 [Datura stramonium] 1 NAAMLTEELGVAIRPAVL LVKR! EMVK ILMQ --REKAKKLKMSAENAL 5C CELVKDIR'
o« 20. [Nicotiana sylvestris] 2 NAAMLTEELGVAIRPAVL LV] QGMV] --EEKAKKLKMSAENA C CELVK! R
e 21 [Nicotiana tabacum 1 NAAMLTEELGVAIRPAVL! LVKR! QGMVE --EEKAKKL AENA CELVK! R
o 22 [Nicotiana altenuala NAAMLTEELGVAIRPAVL LVEREE: MV] --KGMA AENA CELVK! R
0o 23 UGT72AY1_[Nicotiana benthamia... NAAMLTEELGVAIRPAVL! LVKREE. MVI RI--KEKA NAL 5C CELVKDIRSREL
o 24 [Nicotiana um K NAALLTEELGVAIRPAVL! LVKREEIKGMVRML TI--REKAQKLKMSAENALSVGC NSICELVKDIRSRLL
te 25 cotiana 'omentosﬂormgs 2 NAALLTEELGVAIRPAVL LVKREEIKGMVRMLI TI--REKA NALSVGC CELVKDIRSRLL
o« 26. [Nicotiana tomentosiformis| 2 NAAMLTEELGVAIRPAIL: LVKREEIQGMVRIL RI--KEMA NALSE: CELVKDIRSR
e 27 cotiana tomentosiformis] 4 NAAMLTEELGVAIRPAVLPT-KVVKREE! L --REKAKKL AQNALSDGC CELVKDIRSRLSVISL
28 [Nicotiana attenuata) 2 NAAMLTEELGVAIRPEVLPT-KVVKREE! VRMLMY' --REKA NALSE! CELVKDIRSRLL
e 29 [Nicotiana sylvestris] 3 NAAMLTEELGVAIRPEVLPT-KVVKREE: LMY' --REKA ENALSDGC YELVKDIRSRLL
30, [Nicotiana tabacum 3 NAAMLTEELGVAIRPEVLPT-KVVKREE: VRMLMY' EKA| ENAL SDGC YELVKDIRSRLL
e 31 [Datura stramonium] 2 ATVLAEEVGVAV 'VVPGEPLICRKEIEKMVRNVME RR IALNSGC LCSVVOFWK
ce 32 [Nicotiana attenuata] 3 ATFLTEEVGVTI VVPGEELISRKEIEKMVRIVME( RRRAQE. ALNNGC WK
0+ 33 cotiana attenuataj 6 ATFLTEEVGVTI VVPGEEL R EKMVR IVME RI ikg.‘“ AKIALNNGG WK
e 33 [Nic anubenthaml na}3 ATELAEEVGVTMKFPLVPGEELISRK EIEKMVRIVME RRRAEELKESAKIALSNGC WK
Ce 35 cotiana sylvestri AAFLAEEV Mi VAPGEE: EKMVR IVME RRRA: AKIALHNGC WK
0+ 36 Sola num chopersmum]:i ATFLAEE. L] KNPGEELVDRI EKNVRIVME RRRA ALNSGC
ce 37 [Solanum chilense ATFLAEEAGVALI KNPGEELVDRI EKNVRIVME RRRA ALNSGC
o 38 [Solanum pennelii] 4 ATFLAEEAGVALKE SKNPGEELVDRNEIEKNVR IVME RRRA] ALNS GG
39 [Solanum stenotomum] 3 ATLLAEEAGVALKE SKDPGEELVDRNEIEKNVR IVME RMRAKEL! AKIALNSGC
e 40" [Solanum tuberosum] 4 ATLLAEEAGVALI KDPGEELVDR EKNVRIVIE RMRAKEL! AKIALNSGC
e 41 [Solanum tuberosum] ATLLAEEAGVALI KDPGEELVDRI EKNVRIVIE RMRA ALNSGC
e 42 Solanum tuberosum ATLLAEEAGVALKE SKDPGEELVDRNEIEKNVRIVME R LNS GC
e 43 [Solanum ster 4 ATFLAEEAGVALKE SKD RI EKNVRIVME RRRA LNSGC
44 Solanum commerson 3 ATFLAEEAGVALKE SKDPGEELVDRNEIEKNVR IVME( RRRA! ALNS GG
e 45 [Solanum commersonii] 4 ATFLAEEAGVALKFSKDPGEELVDR EKNVRIVIE: R ALNSGG
0e 46 cotiana attenuata] 5 ATMMTEELGVAVK PKVLPTKKVVERI EKLVRLVMQ El KAKSVGE
te 47 [Nicotiana attenuata] 4 ATILTEGLGVA! VLPTKKVVEREEIKKLVRTV MSAEKALSVGC
o~ 48 [Nicotiana benthamiana] 2 ATILTEELGVAVRPKVLPTKKVVEREEIEKLVRTV DKALSVGC
0+ 49 cotiana tomentosi rorl’T'IIS] 1 ATILTEELGVAVRPKVLPTKKVVEREEIEKLV] ‘th MSAEKAPSVGC
o 50 cotiana sylvestris] 1 ATILTEELGVAVRPKVLPTKKVVEREEIEKLVRTVI EKALSVGC
o 51 cotiana tabacum] 4 ATILTEELGVAVRPKVLPTKKVVEREEIEKLVRTV MGAEKALSVGC
te 52 [Capsicum annuum) 3 ATMLTEELGVAVRPEVLPTKKVVEREEIEQLVRSVI MSAEKALSA
e 53 [Capsicum annuum] 1 ATMLTEELGVAVRPEVLPTKKAVEREE Eg LVRSVMONK! LKMSSEKALSVGC
e 54 [Capsicum annuum| 2 ATMLTEELGVAVRPEVLPTKKVVEREEIE! RSVMONI SEKALSVGC
55 [Solanum chilens: ATMLTEELRVAVRPKVLPTKEVVEREEIEQF VRMVI --KENV] MSAEKALSIGC
e 56. [Solanum lycopersicum] 2 ATMLTEELRVAVGPKVLPTKEVVEREEIEQLVRMVMY NEL--KENVI AEKALSIGC
o 57 [Solanum pennellii] 2 ATMLTEELRVAVGPKVLPTKEVVEREEIEQLVRMVI EL--KENVI MSAEKALSIGC
t 58. [Solanum commersonii] 2 ATML TEELRVAVRPKVLPTKKVAEREEIEQLVRMVI ~~-KENVI AKKALSVGC
ce 59 [Solanum verrucosum ATMLTEELRVAVRPKVLETKKVAEREEIEQLVRMV --KENVI AKKALSVGC
e 80. [Solanum tuberosum] ATMLTEELRVAVRPKVLPTKKVVEREEIEQLVRMVMO —--KENV} MSAEKALSIGC
c 61, [Solanum tuberosum] 3 ATMLTEELRVAVRPKVLPTKKVVEREE. g .VRMVW‘ D --KENVI AEKALSVGC
o 62, [Solanum tuberosum| 8 ATMLTEELRVAVRPKVLPTKKVVEREEIE MVMQY L--KENV} AEKALSVGC

Fig. S19. Phylogenetic analysis of the closed homologues of NbUGT72AY1. The tree shows the protein sequences
most similar to NbUGT72AY1 extracted from GenBank (www.ncbi.nlm.nih.gov/genbank/).
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Le 1 In_XP_019154932.1 ([Ipomoea nil] 1)
¥ ce 2|t XP D31114670.1 ([l]pomoea triloba] 1
te 3 1”XP”031117560.1 !pomoea triloba] 2
te 4 It”XPT0311 16759 1 omoea triloba] 3
te 5 IN_XP_019154596.1 ([Ipomoea nil] 2
ee 6. IN"XP_019154674.1 Ipomoea nil} 3
te 7. XP 0715065324 .1 ([Solanum pennellii] 3)
te 8. XPT049383105.1 ([Solanum stenotomum)] 2
te 9 XPT049375025.1 ([Solanum verrucosum] 2
L« 10. Sch_TMX03609.1 ([Solanum chilense]
te 11, SI_XP_004233506.1 ( Solanum lycopersncum] 1)
Ce 12 XP 015063804 .2 Ianum pen é 7)
te 13 St XP 015164078.1_StUGT72AY2 (StUGT72AY2_[Solanum tuberosum] 1)
e 14 _006346992 1 7([ Solanum tuberosum]
| e 15, o__I\A 562114 [Solanum commersonii] 1)
| te 16. St KAH0699069.1 é olanum tuberosum] 2
te 17 XP_ 049375014 .1 ([Solanum verrucosum] 1
te 18. XP~049382816.1 ([Solanum stenotomum] 1
te 19 Ds_MCD7454363. s{Datura stramonium] 1
te 20. Ns—XP_009768026.1 ([Nicotiana sylvestris] 2
te 21 Nta_XP_016501448.1 ([Nicotiana tabacum] 1
te 22 Na XP 0192301791 ([Nicotiana attenuata 1
te 23 Nb_UHR90560.1 _NbUGT72AY1 (NbUGT72A 1 _[Nicotiana benthamiana] 1)
te 24 Nta_ XP_016464351.1 ([Nicotiana tabacum] 2
te 25 Nto_XP~009622863.1 ([Nicotiana tomentosﬂormns
te 26 Nto”XP~009608461.1 ([Nicotiana tomentosiformis] 2
te 27 Nto_XP~009623100.1 ([Nicotiana tomentosﬁormls
te 28 Na XP 019234859.1 ([Nicotiana attenuata] 2
te 29 Ns_XPT009759972 1 ([Nicotiana sylvestris] 3
te 30 Ntg_XP~ 016464200.1 ([Nicotiana tabacum 3

. MCD7480340.1 ([Datura stramonium] 2
- 0IT30281.1 ([Nicotiana attenuata) 3
AQQ16651.1 Nlcouana attenuata] 6)
UHH90503. 1 |co ana benthamiana) 3
0097822 Nicotiana sylvestris] 4)
XP 004238231 Solanum lycopersicum] 3)
02072.1 é S anum chilense] 3
XP_015071436.1 ([Solanum pennellii] 4)
P~049390331.1 ([Solanum stenotomum] 3)
KARD681469.1 ([Solanum tuberosum] 4
KAH0684926.1 ([Solanum tuberosum] 6
XP_006367304 .1 ([Solanum tuberosum 9)
XP~049390330.1 ([Solanum stenotomum
KAGS5613250.1 ([Solanum commersonii
KAG55685483.1 ([Solanum commersoni|
XP_019240316.1 ([Nicotiana attenuata
XP~T019226945 1 Nlcotiana attenuata
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Fig. S20. Phylogenetic analysis of the closed homologues of NbUGT72AY1. The tree shows the accession numbers
of the protein sequences most similar to NbUGT72AY1 extracted from GenBank (www.nchi.nim.nih.gov/genbank/).
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Fig. S21. Co-expression analysis performed at http://nadh.ice.mpg.de/NaDH/network/gene gene.
The orthologue of NbUGT72AY1 from N. attenuata (XP_019230179) was used to screen for co-
expressed genes in a N. attenuate transcriptome database.
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Fig. S22. SDS-PAGE analysis of NbUGT72AY1, StUGT72AY2 and their mutants. Gel was stained with Coomassie
Blue. M: marker proteins (PageRuler Plus Prestained Protein Ladder marker). a Wild type NbUGT72AY1, NbUGT72AY1
Mutant 186V_F871, NbUGT72AY1 Mutant H390Y, NbUGT72AY1 Mutant chimeric, NbUGT72AY1 Mutant N27D, Wild type
StUGT72AY2, StUGT72AY2 Mutant V83I_I84F, StUGT72AY2 Mutant N27D, StUGT72AY2 Mutant chimeric, and
StUGT72AY2 Mutant Y389H. b Wild type NbUGT72AY1, NbUGT72AY1 Mutant R91A, NbUGT72AY1 Mutant R91F, and
NbUGT72AY1 Mutant R91M. ¢ Wild type NbUGT72AY1, NbUGT72AY1 Mutant 186V, and NbUGT72AY1 Mutant F871.
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