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Supplemental Figure S1: Formation of benzyl cyanide in tococa leaves in response to
herbivory (see Figure 1). 3-4 S. littoralis caterpillars were allowed to feed on leaves for 24 h
and the volatiles were collected simultaneously (light green). Afterwards, the caterpillars were
removed from the leaves, put into another bag and their volatiles collected for 24h (blue).
Volatiles of the damaged leaves were collected for another 24 h as well (dark green).
Samples were analyzed by GC-MS (A) and quantified by GC-FID (B). IS, internal standard; c,
contamination; 1, 2-hexenal, 2, 3-hexenol; 3, 1-hexanol; 4, 4-oxo-hex-2-enal and
benzaldehyde; 6, 1-octen-3-ol; 7, octan-3-one; 8, benzyl alcohol, 9, B-ocimene; 10, linalool:
12, (E)-4,8—dimethyl-nonatriene (DMNT); 14, methyl salicylate; 15, indole; 16, (E)-B-
caryophyllene; 17, o-farnesene; 18, nerolidol; 19, (E,E)-4,8,12-trimethyl-1,3,7,11-
tridecatetraene (TMTT); 20, 3-hexenal + hexanal; 21, phenylethyl alcohol; 22, a-humulene;
TIC: total ion chromatogram. Means + SEM are shown; n = 5. Asterisk indicates significant
accumulation of benzyl cyanide (> 0) based on one-tailed t-test, * = p<0.05. The absence of
volatiles in the blue chromatogram (only caterpillars after feeding on tococa leaves) indicates
that all volatiles detected in the headspace of herbivore-damaged tococa leaves (dark green)
are actually produced by the plant and not by the caterpillars.
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Supplemental Figure S2: Identification of phenylacetaldoxime glucoside (PAOx-GIc) in herbivore-
treated tococa leaves. (A) Comparison of retention time and (B) fragmentation pattern of synthetic PAOx-
Glc and plant-derived PAOx-Glc and PAOx (methanolic extract of Spodoptera littoralis-damaged leaves)
analyzed by LC-qTOF-MS/MS, the upper mass spectrum is the full scan spectrum, the lower spectra are
MS2 spectra after CID of m/z 298.1285 and m/z 136.0757. (C) Compounds extracted with 100% methanol
from herbivore-damaged leaves were treated with a commercial (Sigma-Aldrich) B-glucosidase from
almonds (glucosidase), or only incubated in the reaction buffer (ctr). Paired t-test, n=3. cps: counts per
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Phenylacetaldoxime glucoside

E-isomer Z-isomer

Supplemental Figure S3: The structure of the synthesized phenylacetaldoxime glucoside. 1H-
NMR (500 MHz,MeOH-d,) for the E-isomer: é ppm: 7.63 (dd, J= 6.7/6.7 Hz 1H, H-1), 7.30 (m, 2H,
H-5, H-7), 7.20-7.27 (m, 3H, H-4, H-6, H-8), 4.91 (d, J= 8.2 Hz, 1H, H-1"), 3.87 (m, 1H, H-6), 3.70
(m, 1H, H-6’), 3.54 (d, J= 6.7 Hz, 2H, H-2), 3.30-3.44 (m, 4H, H-2’, H-3’, H-4’, H-5’). For the Z-
isomer (only non-overlapped signals are shown): 6.98 (dd, J= 5.4/5.4 Hz 1H, H-1), 4.96 (d, J= 8.0
Hz, 1H, H-1"), 3.77 (d, J= 5.4 Hz, 2H, H-2). 13C-NMR (125 MHz, MeOH-d;) E-isomer: 6 ppm: 153.6
(C-1), 137.2 (C-3), 129.74 (C-4), 129.74 (C-8), 129.67 (C-5), 129.67 (C-7), 127.8 (C-6), 105.6 (C-
1), 78.3 (C-3), 78.1 (C-5), 73.56 (C-2’), 71.28 (C-4’), 62.56 (C-6’), 36.5 (C-2). Z-isomer: & ppm:
153.9 (C-1), 137.8 (C-3), 129.8 (C-4), 129.8 (C-8), 129.67 (C-5), 129.67 (C-7), 127.6 (C-6), 105.7
(C-1’), 78.4 (C-3), 78.1 (C-5), 73.59 (C-2’), 71.3 (C-4’), 62.63 (C-6’), 33.4 (C-2). E/Z-configurations
were assigned based on chemical shifts of the oxime protons (Karabatsos & Hsi, 1967).
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Supplemental Figure S4: Phenylacetaldoxime glucoside, 'H NMR with water suppression, full
range in MeOH-d,
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Supplemental Figure S5: Phenylacetaldoxime glucoside, 'H NMR with water suppression,
aromatic range in MeOH-d,
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Supplemental Figure S6: Phenylacetaldoxime glucoside, *H NMR with water suppression,
aliphatic range in MeOH-d,
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Supplemental Figure S7: Phenylacetaldoxime glucoside, phase sensitive HSQC, full
range in MeOH-d,
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Supplemental Figure S8: Phenylacetaldoxime glucoside, phase sensitive HSQC, aromatic
range in MeOH-d,
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Supplemental Figure S9: Phenylacetaldoxime glucoside, phase sensitive HSQC, aliphatic
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Supplemental Figure S10: Phenylacetaldoxime glucoside, HMBC, full range in MeOH-d,
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Supplemental Figure S11: Phenylacetaldoxime glucoside, 13C, full range in MeOH-d,
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Supplemental Figure S12: Phenylacetaldoxime glucoside, *H-*H DQF COSY with water
suppression. Magnitude mode processed, aliphatic range in MeOH-d,
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Supplemental Figure S13: Quantitative reverse transcription PCR (RT-qPCR) of
PAOXx-Glc and benzyl cyanide biosynthesis genes. Expression was analyzed in
Spodoptera littoralis-damaged and undamaged tococa leaves. The RNA of the
treated leaves was isolated, transcribed to cDNA, and RT-gPCRs performed using
the primers mentioned in Supplemental Table S12 and actin as housekeeping gene.
Relative expression was calculated with the AA Ct method (Pfaffl, 2001). Data are
presented as mean + SEM; Student's t-test: n =5 - 7, * = p<0.05, ** = p<0.01, *** =
p<0.001.

Methodology: cDNA synthesis from 800 ng RNA was performed with the RevertAid
First Strand cDNA Synthesis Kit (Thermo Scientific) using oligo (dT),g primers
according to the manufacturer’s instructions. The obtained cDNA was diluted 1:8
with ddH,O. Primer pairs were designed to amplify the respective gene
(Supplemental Table S12), and their specificity confirmed by agarose gel
electrophoresis, melting curve, and standard curve analysis. Samples were run in an
optical 96-well plate on the CFX96 Touch™ Real-Time PCR System (Bio-Rad) with
the Brilliant Il Ultra-Fast SYBR Green QPCR Master Mix (Agilent). PCR conditions
are given in Supplemental Table S11. All samples were run in duplicates.
Normalized fold expression was calculated with the AACP method (Pfaffl, 2001). As
internal calibrator, cDNA from all samples was pooled and run on each plate.



TqCYP79A206 MNISASAAIL PNTSSLNATT VETTIPSEJA ASPLSAFNAE LVSTEWLLYA ILKSQOSSOK KQLG-- 70

TQCYP79A207 MNISAYAAIL PNTSSLIATT VIKTKLSFEA ASPLSAFNAE VVSTEMVLYA VLKSQOSSRK I KQLG-- 70

SDCYP79A1  —--------- MATMEVEARA ATVLAAPLES SSAILKLLLE VVTLSYLARA LRRPRKSTTK CSSTTCASPP AGVGNPP) 70

PtCYPT9D6  ———-——-=== —=—mmmmom oo MEYHA PTSFTTLLSE TASLLLAII LEYFIQSHKN 43

PtCYP79DT  ——=-—=mmm= —mmmmmmmmm - MEYEA ATSFTTLLRE PTSLLYLAIT LEYFIQSHKN 43

EcoCYP79D62 I LILIMIILVS FOQALNMR--- ---- CNDKSN 36

EcCYP79A125 SATLATINAL LLLALVILCS IVKQQLCRKT KENNPLEEfR 44

TqCYP79A206 =6 BN sTEMIslizE B ik sMarrsEfDE 150
TqCYP79A207 £8 WONE surd k& KK SMARRSEEDE 150
SbCYP79A1 n EREIEOMERE ¥ fi vsITg EeirBvizx TFASETH 150
PtCYP79D6 VYR TENENK Tofi0 EoMCEEKA TfiTTDLT] 123
PtCYP79D7 v YRETENENK TPNIQ EOWACETMKA TMATDLIESE 123
EcoCYP79D62 T FARTEONEKD TPNTQ [N S FMSNKLVEKR 116
EcCYP79A125 v ERQIERONKE IPNTS [ETHROBFERK sMassTFgSE 124
TQCYP79A206 TSETIC[A LA OBcvs----u offitBrancl fs 226
TQCYP79A207 TSETIC[gA LA QEGVS----R D\NIETAARH MS 226
SbCYP79A1 TSETICES YN LATKAATGDV AMDVEHVARH MC 230
PtCYP79D6 MTHVLS[gKK HRVYN OBKKSVHOGG INLETAAOH MC 203
PtCYP79D7 MTHVLS[gKK HMUYN OBKKSVHOGG IGNLETAAOH MC 203
EcoCYP79D62 VTSFLS[AK SMLYG QEKNNPEKGG LENVIILATRE PC 196
EcCYP79A125 VSEVICHA FN LEKASG---H ONIFITTRY S 201
TQCYP79A206 306
TQCYP79A207 TMTLKK 306
SbCYP79A1 NVAVNR 310
PtCYP79D6 HRIINK 283
PtCYP79D7 HRIINK 283
EcoCYP79D62 TDIVNK 276
EcCYP79A125 ARTLRT 281
TQCYP79A206 K--SGDSNNK 384
TQCYP79A207 K--SGDSNNT 384
SbCYP79A1  S----- 385
PtCYP79D6  D----- 358
PtCYP79D7  D----- 358
EcoCYP79D62 N----- 351
EcCYP79A125 361
TqCYP79A206 464
TCYP79A207 464
SbCYP79A1 465
PtCYP79D6 438
PtCYP79D7 438
EcoCYP79D62 431
EcCYP79A125 441
TQCYP79A206 RexspoapcI D@sESEnDLE EveENvElE 544
TQCYP79A207 WEKSLOAPGI DWSESEHDLE NVERE 544
SbCYP79A1 WSKPAGVEAV DWSESKSDTF MATIMVLHME 545
PtCYP79D6 @SLPPSOSST DMTIAEDSMA saldk 517
PtCYP79D7 WSLPPROSST DMTIAEDSMA carllk 517
EcoCYP79D62 WSAPPGKLAI NENESKTGLA varllk 510
EcCYP79A125 WSKPSNLSSI NWAESRDDLE EAE|IvAQRE 521
TGCYP79A206

TCYP79A207

SbCYP79A1

PtCYP79D6

PtCYP79D7  [SNREPOVNEG Y-----—-

EcoCYP79D62 LTSCINHS 528

ECCYP79A125 |gglgSHIMLA ———-———- 531

Supplemental Figure S14. Amino acid sequence alignment of CYP79A206 and
CYP79A207 with representative CYP79 sequences from other plant species. The
alignment was achieved with the ClustalW algorithm using BioEdit. Black shading
corresponds to conserved residues, dark grey shades mark residues identical in six of
the sequences, and residues with light grey shading are identical in five sequences.
Conserved motifs are indicated (see Luck et al, 2016, Bak et al, 2011, Durst et al,
1995).
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Supplemental Figure S15: Enzymatic activity of CYP79A206 and CYP79A207 with different
amino acid substrates. The two genes were heterologously expressed in Saccharomyces
cerevisiae and microsomes containing the recombinant enzymes were incubated with NADPH
and either L-tryptophan (Trp), L-tyrosine (Tyr), L-isoleucine (lle), or L-leucine (Leu). As negative
controls, S. cerevisiae was transformed with an empty vector (EV) and the respective microsomes
were incubated with the substrates (Phe, Trp, Tyr, lle, Leu) as well. As a second control,
microsomes containing the recombinant enzymes were incubated with Phe in the absence of
NADPH. Products were extracted with methanol and detected using LC-MS/MS. cps: counts per

second (electron multiplier).
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Supplemental Figure S16: Amino acid sequence alignment of CYP71E76
with sequences of other nitrile-forming CYP71s and CYP71E1 from
Sorghum bicolor. The alignment was achieved with the ClustalW algorithm
using BioEdit. Black shading corresponds to conserved residues, dark grey
shades mark residues identical in four of the sequences, and residues with light
grey shading are identical in three of the sequences. Conserved motifs are
indicated (Durst and Nelson 1995, Bak et al. 2011)
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Supplemental Figure S17: Formation of benzyl cyanide by
CYP71E76 in vitro. Genes were expressed in S. cerevisiae and
microsomes containing the respective enzymes were used for activity
assays with phenylacet-aldoxime (PAOx) as substrate. The hexane
phase was analyzed via GC-MS/FID. While benzyl cyanide is always
formed from PAOXx due to thermal degradation during GC injection,
recombinant CYP71E76 in the presence of NADPH was able to
generate amounts of benzyl cyanide significantly higher compared to
the background. Boxplots (center line, median; box limits, upper and
lower quartiles; whiskers, 1.5x interquartile range; open circle, mean).
One-Way ANOVA (F5 5 = 238.1, p<0.001) Tukey HSD posthoc test:
p<0.05; n=4, EV = empty vector.
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Supplemental Figure S18: CYP71E76 has narrow substrate specificity. The gene was
expressed in S. cerevisiae and microsomes containing the CYP71E76 were used for activity
assays with benzaldoxime (BAOXx), salicylaldoxime (SAOx), and acetaldoxime (AcAOX) as potential
substrates. The hexane phase was analyzed via GC-MS/FID. Salicylonitrile was always formed
from SAOKX likely due to thermal degradation during GC injection. The amounts produced in the
sample with recombinant CYP71E76 were not higher than the background, indicating no enzyme
activity. In addition, no activity was detectable when the microsomes were incubated with BAOXx or
AcAOx. EV = empty vector.
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Supplemental Figure S19: Amino acid sequence alignment of candidate UGTs and
characterized UGTs from Sorghum and Arabidopsis. The alignment was achieved with
the ClustalW algorithm using BioEdit. Black shading corresponds to conserved residues,
dark grey shades mark residues identical in six of the sequences, and residues with light
grey shading are identical in five of the sequences. Conserved motifs are indicated (Gachon
et al., 2005), PSPG: plant secondary product glycosyltransferase.



Substrate Structure UGT85A122 UGT85A123 UGT75AB1 UGT76AH1
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Supplemental Figure S20: Activity of UGT85A122, UGT85A123, UGT75AB1, and
UGT76AH1 towards various substrates. Candidate UGT genes were heterologously
expressed in Escherichia coli and the purified enzymes used for activity assays with various
substrates. Compounds were detected with LC-qTOF-MS.
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Supplemental Figure S21: Substrate affinity of
UGT85A122, UGT85A123, and UGT75AB1 towards PAOX.
Heterologous expression in E. coli and activity assays showed
that three candidate UGTs were able to use PAOx as
substrate. To compare their substrate affinities, 10 pg of the
purified enzymes were incubated with various concentrations
of PAOx for 30 min. Product formation was detected with
targeted LC-MS/MS. Means + SEM are shown (n = 3).
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Supplemental Figure S22: Reconstitution of the formation of benzyl cyanide and
phenylacetaldoxime glucoside in Nicotiana benthamiana by overexpression of tococa CYP79,
CYP71 and UGT genes. N. benthamiana was transformed with different combinations of recombinant
Agrobacterium tumefaciens strains possessing CYP79A206, CYP79A207, CYP71E76, or UGT85A123,
respectively. Accumulation of compounds was detected with targeted LC-MS/MS and GC-MS/FID.
Means + SEM are shown; n = 4-7. One-Way ANOVA (Fppox = 372.2, p<0.001; Fyenzyi cyanide = 32-34,
p<0.001) or linear (gls) model (L-ratioppoy.gc = 144.0, p<0.001) and Tukey post hoc test on log
transformed data, different letters indicate p<0.05; n.d., not detectable. (A) Overview of the pathway and
quantification of the compounds of interest in the different plants. (B) Chromatogram from GC-MS
analysis of the samples. FW, fresh weight. TIC: total ion chromatogram. IS: internal standard.
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Supplemental Figure S23: Relative temporal distribution of PAOx and
PAOx-GlIc in herbivore-damaged Tococa quadrialata leaves (see Figure 5).
Leaves were exposed to herbivory by Spodoptera littoralis caterpillars for 24
hours and the accumulation of PAOx and PAOx-Glc was monitored for ten
days. Compounds were extracted with methanol from leaf powder and analyzed
using targeted LC-MS/MS. Here, we show the levels of PAOx and PAOXGIc
relative to the respective concentration at the start of the experiment (t = 0d).
Asterisks indicate significant differences to respective control (0d) based on
One-Way ANOVA on log-transformed data (Fs1gpaox = 41.03, Fs1gpaoxcic =
12.96, Pppoxpaoxcic S 0.001) and Dunnett’s post hoc test. Means = SEM are
shown; n = 3-5.
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Supplemental Figure S24: Gene expression of CYP71E76, CYP79A206/207, and UGT85A123, and
formation of benzyl cyanide in tococa leaves in response to different treatments (see Figure 6).
Leaves were sprayed with jasmonic acid (JA), oral secretion (OS), or water (H,O) after mechanical
wounding or without further treatment. S. littoralis feeding served as a positive control. Volatiles were
collected throughout the 24 h (after the) treatment, and quantified by GC-FID (A). Means + SEM are shown;
n = 6-11. Asterisk indicates significant accumulation of benzyl cyanide (> 0) based on Wilcoxon signed rank
test, * = p<0.05. All leaves were harvested 24 h after the (beginning of the) respective treatment, RNA
extracted from leaf tissue, transcribed to cDNA, and RT-gPCRs performed (for primers see Supplemental
Table S12) with actin as housekeeping gene (B,C,D,E). Relative expression was calculated with the AA Ct
method (Pfaffl, 2001). Different letters indicate significant differences (p<0.05) between treatments based on
One Way ANOVAS (Fcyprie7e = 5.842, p = 0.001; Fygrgsaizz = 10.66, p <0.001) or GLS linear models (L-
ratiocyproazos = 33.36, L-ratiogcyprgaso7 = 40.15, p <0.001) analyses on log transformed data and subsequent
Tukey post hoc tests.

Methodology: cDNA synthesis from 900 ng RNA was performed with the SuperScript™ IIl First-Strand
Synthesis Kit (Thermo Scientific) using oligo (dT),,,5 primers according to the manufacturer’s instructions. The
obtained cDNA was diluted 1:10 with ddH,O. Primer pairs were designed to amplify the respective gene
(Supplemental Table S12), and their specificity confirmed by agarose gel electrophoresis, melting curve, and
standard curve analysis. Samples were run in an optical 96-well plate on the CFX Connect Real-Time PCR
System (Bio-Rad) with the Brilliant 11l Ultra-Fast SYBR Green QPCR Master Mix (Agilent). PCR conditions are
given in Supplemental Table S11. All samples were run in triplicates. Normalized fold expression was calculated
with the AACP method (Pfaffl, 2001).
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Supplemental Figure S25: Deglycosylation of amygdalin by gut enzymes of
different caterpillars. Gut extracts of Heliothis virescens, Spodoptera littoralis,
and Lymantria dispar were tested for their ability to form prunasin from
amygdalin. Targeted LC-MS/MS analysis revealed glucosidase activities for all
tested gut extracts. Boiled extracts were used as negative controls. Cps: counts
per second.
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Supplemental Figure S26: Deglycosylation of amygdalin but not PAOx-Glc by crude enzyme extracts
of various plant species. Plant extracts of herbivore-damaged leaves of Glycine max (A), Tococa
guadrialata (B), and Tabernaemontana divaricata (C) were tested for their ability to form prunasin from
amygdalin and PAOx from PAOXx-Glc. Targeted LC-MS/MS analysis revealed glucosidase activities towards
amygdalin for these extracts. Boiled extracts served as negative controls. Cps: counts per second.
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Supplemental Figure S27: Identification of PAOx-Glc in different plant species upon
biotic stress. Blue: PAOx-Glc accumulation in Western balsam poplar (Populus trichocarpa)
leaves upon Lymantria dispar and Chrysomela populi feeding. Leaves were extracted with
methanol and PAOXx(-Glc) detected using LC-MS/MS. One-Way ANOVA (Fppox = 411.2,
p<0.001; Fppoxaic = 125.1, p<0.001) with Tukey post hoc on log transformed data, different
letters indicate significant differences (p<0.05); Means + SEM are shown; n = 8; DW, dry
weight. Yellow: soybean cell cultures release PAOx and PAOx-Glc upon induction with raw
elicitor (RE) from the oomycete Phytophthora sojae. The supernatant of the cell cultures was
analyzed using LC-MS/MS. Student’s t-test; **: p<0.01; Means + SEM are shown; n = 6.
Green, brown: Spodoptera littoralis-wounded leaves of crape jasmine (Tabernaemontana
divaricata) produce PAOx and PAOx-Glc. Leaves were extracted with methanol and PAOX(-
Glc) detected using LC-MS/MS. One-Way-ANOVA (Fpaox = 58.06, p<0.001; Fppoy.cic = 34.38,
p<0.001) with Tukey post hoc on log transformed data, different letters indicate significant
differences (p<0.05); Means + SEM are shown; n = 3; FW, fresh weight.
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Supplemental Figure S28: Negative effects of PAOx on the growth of several plant
pathogenic bacteria. The effect of PAOx on gram-negative (Agrobacterium tumefaciens,

Pseudomonas syringae) and gram-positive (Curtobacterium flaccumfaciens,

Clavibacter

michiganensis) bacteria strains was tested in a bacterial growth assay in microtiter plates.
Growth of the cultures was monitored over 22 h by measuring the ODg,, every 30 min. Data are
shown as means + SD; n = 3-6. Different letters indicate significant differences (p<0.05) between
treatments after 22 h. C. michiganensis: log transformed; one-way ANOVA (F¢ nichiganenis = 1771,
p <0.001; Fp tymefaciens = 184.1, p <0.001, Fp gy ringae = 108.8, p <0.001) with Tukey HSD posthoc
test or Kruskal-Wallis test (XZC.fIaccumfaciens (highconc) = 20'981 p <0.001; ch.flaccumfaciens (lowconc) = 3'317’
p = 0.19) followed by multiple pairwise comparisons using Wilcoxon rank sum tests with a Holm

correction.
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Supplemental Figure S29: Several plant pathogenic bacteria are able to deglycosylate
PAOXx-Glc. Gram-negative (Agrobacterium tumefaciens) and gram-positive (Curtobacterium
flaccumfaciens, Clavibacter michiganensis) bacteria strains were tested for their ability to
deglycosylate PAOx-Glc. Bacteria were grown in the presence of PAOx-Glc for 24 h in a

microtiter plate, and the LB-medium was analyzed afterwards using liquid chromatography-
tandem mass spectrometry (LC-MS/MS).
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Supplemental Figure S30: Phylogenetic tree of candidate UGTs from tococa. The
phylogenetic relationship of 7 putative Tococa quadrialata UGTs with already characterized
UGTs of the respective subfamilies from other plants is shown. The tree was inferred with
the Neighbor-joining method and n = 1000 replicates for bootstrapping. Bootstrap values are
shown next to each node. The scale indicates in the number of substitutions per site.
Putative UGTs from tococa are shown in italics, the characterized ones in bold. GJUGT94E5
(BAK55744.1) was used as an outgroup. UGT: family 1 UDP-glycosyltransferase.
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Supplemental Figure S31: Phylogenetic tree of characterized UGTs of the
subfamily 85. The phylogenetic relationship of UGT85s involved in the
biosynthesis of hydroxynitrile-glucosides with UGT85 using other substrates is
shown. The tree was inferred with the Maximum-Likelihood method and n = 1000
replicates for bootstrapping. Bootstrap values are shown next to each node. The
scale indicates in the number of substitutions per site. The characterized UGT85s
from tococa are shown in bold, UGTs involved in the biosynthesis of cyanogenic
glucosides in green, of non-cyanogenic hydroxynitrile-glucosides in blue, and
those using different compound classes as substrates in grey. PFASGT (Q9ZR27)
was used as an outgroup. UGT: family 1 UDP-glycosyltransferase.



Supplemental Table S1: UGT candidate genes for the glycosylation of PAOx-Glc.

Feature ID P- Fold ctr - herb - UGT Length SWISSPROT: Description NCBI:
value change Mean Mean sub- Description
RPKM RPKM family
contig_533 0.000 7 32 221 UGTS85 1928 UGT2_GARJA ame: Full=7- 7-deoxyloganetin
deoxyloganetin glucosyltransferase ame: glucosyltransferase-
Full=Genipin glucosyltransferase ame: like
Full=UDP-glucose glucosyltransferase 2
Short= 2 ame: Full=UDP-
glycosyltransferase 85A24
contig_7014 0.000 4 15 67 UGTS85 2692 UGT2_GARJA ame: Full=7- 7-deoxyloganetin
deoxyloganetin glucosyltransferase ame: glucosyltransferase-
Full=Genipin glucosyltransferase ame: like isoform X1
Full=UDP-glucose glucosyltransferase 2
Short= 2 ame: Full=UDP-
glycosyltransferase 85A24
contig_4253 0.002 2 16 38 UGTS85 1657 UGT2_GARJA ame: Full=7- 7-deoxyloganetin
deoxyloganetin glucosyltransferase ame: glucosyltransferase
Full=Genipin glucosyltransferase ame:
Full=UDP-glucose glucosyltransferase 2
Short= 2 ame: Full=UDP-
glycosyltransferase 85A24
contig_24179 0.001 6 3 16 UGTS85 1176 U8B5A3_ARATH ame: Full=UDP- 7-deoxyloganetin
glycosyltransferase 85A3 glucosyltransferase
contig_9632 0.022 5 1 5 UGTS85 1630 UGT2_GARJA ame: Full=7- 7-deoxyloganetin
deoxyloganetin glucosyltransferase ame: glucosyltransferase
Full=Genipin glucosyltransferase ame:
Full=UDP-glucose glucosyltransferase 2
Short= 2 ame: Full=UDP-
glycosyltransferase 85A24
contig_23826 | 0.001 15 0 6 UGT76 1597 U76B1_ARATH ame: Full=UDP- UDP-
glycosyltransferase 76B1 glycosyltransferase
76C2
contig_329 0.012 2 7 15 UGT76 2943 UGT7_CATRO ame: Full=UDP-glucose UDP-glucose iridoid
iridoid glucosyltransferase ame: glucosyltransferase
Full=UDP-glucose glucosyltransferase 7
Short= 7 ame: Full=UDP-
glycosyltransferase 76A2
contig_20911 0.007 4 67 237 UGT75 1978 UGT1_GARJA ame: Full=Crocetin crocetin chloroplastic
chloroplastic ame: Full=UDP-glucose
glucosyltransferase 1 Short= 1 ame:
Full=UDP-glycosyltransferase 75L6
Flags: Precursor
contig_11576 0.045 3 1 5 UGT75 1121 UGT1_GARJA ame: Full=Crocetin crocetin chloroplastic
chloroplastic ame: Full=UDP-glucose
glucosyltransferase 1 Short= 1 ame:
Full=UDP-glycosyltransferase 75L6
Flags: Precursor
contig_5159 0.000 3 17 54 UGT73 1855 SCGT_TOBAC ame: Full=Scopoletin scopoletin
glucosyltransferase ame: glucosyltransferase
Full=Phenylpropanoid:glucosyltransferase
1
contig_5158 0.000 5 8 44 UGT73 1042 SCGT_TOBAC ame: Full=Scopoletin scopoletin
glucosyltransferase ame: glucosyltransferase
Full=Phenylpropanoid:glucosyltransferase
1
contig_9912 0.045 2 3 8 UGT73 1858 SCGT_TOBAC ame: Full=Scopoletin scopoletin
glucosyltransferase ame: glucosyltransferase
Full=Phenylpropanoid:glucosyltransferase
1
contig_9005 0.021 3 3 7 UGT83 1627 UB3A1_ARATH ame: Full=UDP- UDP-
glycosyltransferase 83A1 glycosyltransferase
83A1
contig_8815 0.003 2 21 47 UGT89 1638 UBY9A2_ARATH ame: Full=UDP- UDP-
glycosyltransferase 89A2 glycosyltransferase
89A2-like

All contigs of the de novo assembly encoding glycosyltransferase family 1 type glycosyltransferases with a
minimum sequence length of 1000 bp that are significantly upregulated upon herbivore damage (p<0.05,
fold change = 2) are listed. Sequences chosen for further characterization are in bold. Selection was based
on UGT subfamily, RPKM values and fold change in herbivore-damaged samples.



Supplemental Table S2: Growth conditions for Tococa quadrialata.

Greenhouse conditions

Temperature

Day: 23-25°C

Night: 16-18 °C

Humidity 70%

Light/dark cycle 16 h/8 h
composition of the soil

Percentage Material

25% Klasmann potting substrate (Klasman-Deilmann, Geeste, Germany)
25% Latvian white peat
25% pine bark (7-15 mm)
12.5% Legaton (5-7 mm)
12.5% sand

Inoculated with

BioMyc™ Vital Mykorrhiza (BioMyc, Brandenburg, Germany).




Supplemental Table S3: Chromatographic gradients for the analysis of jasmonates,

aldoximes, and prunasin using an LC-TripleQuad-MS system.

Gradient | HPLC Solvents Flow Time Temperature | Solvent A | Solvent B
(A/B) (W/min) | (min) () (%) (%)
Al Agilent 0.2% FAin | 1100 0 25°C 90 10
1200 ddH20 (A), 4 30 70
Acetonitrile 4.1 0 100
(B) 5 0 100
5.1 90 10
8 90 10
A2 Agilent 0.05% FA 1100 0 20 °C 90 10
1260 in ddH20, 4 30 70
Acetonitrile 4.1 0 100
(B) 5 0 100
5.1 90 10
8 90 10
B Agilent 0.05% FA 1100 0 20 °C 95 5
1260 in ddH20, 0.5 95 5
Acetonitrile 4 50 50
(B) 4.1 0 100
4.5 0 100
4.6 95 5
7 95 5
C Agilent 0.05% FA 1100 0 20 °C 95 5
1260 in ddH20, 0.5 95 5
Acetonitrile 6 62.6 374
(B) 6.02 80 80
7.5 0 100
9.5 0 100
9.52 95 5
12 95 5

All separations were achieved on a Zorbax Eclipse XDB C18 column (50 mm 4.6 mm, 1.8 um, Agilent
Technologies). For MS parameters, see Supplemental Table S4.



Supplemental Table S4: MRM parameters for the LC-MS/MS analysis of
jasmonates, aldoximes, and prunasin using an LC-TripleQuad-MS system.

compound Mass mode | HPLC Q1 Q3 DP CE Retention
spectrometer gradient V) V) time (min)
(E/Z)-phenyl- API5000 pos Al 136.1 | 119.1 | 56 17 3.5;3.7
acetaldoxime API6500 pos A2 136.1 | 119.1 | 30 17 3.4;3.6
Phenylacetald- API5000 pos Al 298.0 | 136.0 | 70 13 25
oxime glucoside | AP16500 pos A2 298.0 | 136.0 | 30 13 25
Prunasin API16500 neg B 340.0 | 59.0 | -40 -56 | 34
JA API6500 neg C 209.1 | 59.0 |-30 24 | 7.2
De-JA API6500 neg C 215.1 | 59.0 |-30 24 | 7.2
Ds-JA API6500 neg C 214.1 | 59.0 |-30 24 | 7.2
JA-lle API6500 neg C 322.2 | 130.1 | -30 -30 | 7.3
De-JA-lle API6500 neg C 328.2 | 130.1 | -30 -30 | 7.3
Ds-JA-lle API6500 neg C 327.2 | 130.1 | -30 -30 | 7.3

All separations were achieved according to Supplemental Table S3.



Supplemental Table S5: Non-target metabolite analysis by LC-ESI-Q-ToF-MS.

Chromatographic gradients for untargeted metabolite analysis using ultra-high-performance
liquid chromatography—electrospray ionization— high resolution mass spectrometry (UHPLC-
ESI-HRMS)
HPLC column Solvents Flow Time Temperature | Solvent | Solvent B
(A/B) (W/min) (min) (°C) A (%) (%)
Dionex Zorbax 0.1% FAin | 300 0 25°C 95 5
Ultimate | Eclipse ddH20 (A), 0.5 95 5
3000 XDB-C18 | Acetonitrile 11 40 60
series column (B) 111 0 100
UHPLC (100 mm x 12 0 100
(Thermo | 2.1 mm, 12.1 95 5
Scientific) | 1.8 pm, 15 95 5
Agilent)
Parameters of the Bruker timsToF mass spectrometer (Bruker Daltonics, Bremen, Germany)
Mode Capillary End plate | Nebulizer | Drying Acquisition Mass Data
voltage offset (V) pressure | gas (H2) range processing
(kV) (ban) (m/z) software
positive 45 500 2.8 Nitrogen | 12 50-1500 | MetaboScape
(8L/min, (Bruker
280°C) Daltonics)
negative | -3.5 500 2.8 Nitrogen | 12 50-1500 | MetaboScape
(8L/min, software
280°C) (Bruke_r
Daltonics)

At the beginning of each chromatographic analysis 10uL of a sodium formate-isopropanol solution (10 mM
solution of NaOH in 50/50 (v/v) isopropanol- water containing 0.2% formic acid) was injected into the dead
volume of the sample injection for recalibration of the mass spectrometer using the expected cluster ion
m/z values.



Supplemental Table S6: Temperature profile of benzyl cyanide measurements by
GC-FID and GC-MS.

hexane extracts

Initial temperature 60°C 2 min
Ramp | 60°C
6°C/min
160°C
Ramp I 160°C
! 60°C/min
300°C

Final temperature 300 °C 2 min




Supplemental Table S7: Parameters used for the de novo assembly.
Assembly parameters

Word size 35
Bubble size 650
Quality of the de novo assembly

total contigs 49,957

N50 1,659
Complete BUSCOs* 78.5%
Missing BUSCOs* 10.2%
Annotation

BLAST2GO# Swiss-Prot, NCBI

*Benchmarking Universal Single-Copy Orthologs (BUSCO) analysis (https://busco.ezlab.org/, last
accessed on 04.02.2022; (Simao et al., 2015))
#(Gotz et al., 2008)


https://busco.ezlab.org/

Supplemental Table S8: Primers used for cloning.

Name

Sequence

Usage

CYP79A206_subc_fwd

ATGAATATTTCTGCTTCCGCC

cloning, in pJET1.2/blunt

CYP79A206_subc_rev

CTAGAATGACGGGTAAAGGTG

cloning, in pJET1.2/blunt

CYP79A207_subc_fwd

ATGAATATTTCCGCTTACGC

cloning, in pJET1.2/blunt

CYP79A207_subc_rev

CTAGAATGATGGGTAAAGGTG

cloning, in pJET1.2/blunt

CYP71E76_subc_fwd

ATGTCTTCTACAATTATTTCCTTC

cloning, in pJET1.2/blunt

CYP71E76_subc_rev

TTAATTATATTTAGTTGGAACCAAACG

cloning, in pJET1.2/blunt

UGT85A123_subc_fwd

ATGAGTTCTGAACAAGAACAGAGC

cloning, in pJET1.2/blunt

UGT85A123 subc_rev

TCATTGCTCGGAAAGAAGCAGTG

cloning, in pJET1.2/blunt

CYP79A206_ Notl_fwd

CAAGCGGCCGCAATGAATATTTCTGCTTCCG

cloning, in pESC-Leu2d

CYP79A206_Pacl_rev

GTCTTAATTAACTAGAATGACGGGTAAAGGTG

cloning, in pESC-Leu2d

CYP79A207_ Spel_fwd

AAGACTAGTAATGAATATTTCCGCTTACGC

cloning, in pESC-Leu2d

CYP79A207_Sacl_rev

ACAGAGCTCCTAGAATGATGGGTAAAGGTG

cloning, in pESC-Leu2d

CYP71E76_Spel_fwd

TAAACTAGTAATGTCTTCTACAATTATTTCCTTC

cloning, in pESC-Leu2d

CYP71E76_Sacl_rev

ACGGAGCTCTTAATTATATTTAGTTGGAACCAAAC

cloning, in pESC-Leu2d

CYP79A206_USER_fwd

GGCTTAAUATGAATATTTCTGCTTCCGCCG

cloning, in pPCAMBIA2300U

CYP79A206_USER_rev

GGTTTAAUCTAGAATGACGGGTAAAGGTGC

cloning, in pPCAMBIA2300U

CYP79A207_USER_fwd

GGCTTAAUATGAATATTTCCGCTTACGCCG

cloning, in pPCAMBIA2300U

CYP79A207_USER_rev

GGTTTAAUCTAGAATGATGGGTAAAGGTGC

cloning, in pPCAMBIA2300U

CYP71E76_USER_fwd

GGCTTAAUATGTCTTCTACAATTATTTCCTTCCC

cloning, in pPCAMBIA2300U

CYP71E76_USER_rev

GGTTTAAUTTAATTATATTTAGTTGGAACCAAACGC

cloning, in pPCAMBIA2300U

UGT85A123_USER_fwd

GGCTTAAUATGAGTTCTGAACAAGAACAGAGC

cloning, in pPCAMBIA2300U

UGT85A123_USER_rev

GGTTTAAUTCATTGCTCGGAAAGAAGCAGTG

cloning, in pPCAMBIA2300U

UGT76AH1_pET100_fwd

CACCATGGGCACAACCTCAAGTCAAG

cloning, in pET100

UGT76AH1_pET100_rev

TTATAATTTTTCCGGTTGGCATGAG

cloning, in pET100

Primer name indicates the gene to be amplified. The important sequence motif for cloning in the respective
vector is underlined or in bold




Supplemental Table S9: Codon-optimized ORF of tococa UGTs for expression in
Escherichia coli.

Encoded Codon optimized nucleotide sequence
enzyme
UGT85A122 | ATGGCACGTGATAGCGCAGTTGAAGCACTGCCTGGCACCAAACCGCATGCAATTATTGTTCCGTATCCG
GCACAGGGTCATATTAATCCGCTGCTGAAACTGGCAAAAATTCTGCATGGTCGTGGTGGTTTTCATGTGA
CCTTTGTTAATACCGAATATAACGCACGTCGTCTGCTGCGTAGCCGTGGTCCGACCAGCCTGGATGATAT
GCCAGGTTTTCATTTTGAAACCATTCCGGATGGTCTGCCTCCGGTTGATGCAGATGTTATGCAGGATGTT
CCGGCACTGAGCGATAGCCTGAGCCGTACCTGTTTTGAACCGTTTGTTGAACTGGTTAGCAAAGTGAATC
AGCATGGTGGTCCGCCTGCAACCTGCTTTGTTTATGATGCAATGATGCCGTTTGTGGCAGATGCAGCAG
AAAAATTTGGTCTGCCAGCAGTTGCATTTTGGCCTCCGGCAGCATGTGCAATTTGGGGTGTTGCACAGTA
TCCGAAACTGATTGAAAAAGGTCTGGTTCCGCTGAAAGATAGCAGTTATCTGAGCAATGGTTTTCTGGAT
ACCGTGATTGAATGGATTCCGGGTATTGATAATTTTCGCCTGCGTGATATTCCGACCTTTATTCAGACCAC
CGATCCGAATGATATTATGGTGCATTACATGATTCGTAGCGTTGAAGTGAGCAGCAAAAAAGCATGTGCC
GTTGTGTTTAATACCTTTGATGCACTGGAAGCAGATGTTCTGCGTGCACTGAAAAGCATTTATCCGAGCAT
TTATACCGTTGGTCCGCTGAATCTGGTTCTGGATCGTTATCCGGAAGAAGAACTGACCGCAGTTGGTAGC
AATCTGTGGAAAGAAGATAATAGCTGTCTGAAATGGCTGGATAGCCAAGAACATGGTAGCGTTGTTTATG
TGAATTTTGGTAGCATTACCGTTGCAACCGCAGAGCAGATGACCGAATTTGCATGGGGTTTAGCAAATAG
CCGTATGCCGTTTCTGTGGGTTATTCGTCCGGATCTGGTTGTTGGTGAAAGCGCAGTGCTGCCACCGGG
TTTTACCGATGAAACCAGCGATCGTTGTATGATTAGCGGTTGGTGTCCGCAAGAAGAAGTTCTGAAACAT
CCGAGTATTGGTGGCTTTCTGACCCATAGTGGTTGGAATAGCACCCTGGAAAGCATGAGTGCCGGTGTT
CCGATGGTTTGTTGGCCGTTTTTTGCCGATCAGCAGACCAATTGTTGGTATGGTAAAAATAGCTGGGGTA
TCGGCATGGAAATTGATCATGATGTGAAACGCGATAAAGTGGAAGGTATGGTTAAAGAACTGATGGAAGG
TGAAAAGGGCAAAGAAATGAAACGTCGTGCAGCAGGTTGGCGTAGCGCAGCCGAAAAAGCAGTTGCCC
CTGGTGGTAGCAGCTATAAAAACCTGGAAAAACTGCTGAGCCTGCTGCTGCCGAAAAAATGA
UGT85A123 | ATGAGCAGCGAACAAGAACAGAGCATGAAAACCCATGTTCATCCGAATCCGAAACCGCATGCAGTTTTTA
TTCCGTATCCGGCACAGGGTCATATTAATCCGATTCTGAAACTGGCAAAACTGCTGCATCGTTGTCATGG
CTTTCATGTTACCTTTGTGCATACCGAATATAACCATCGTCGTCTGCTGCGTAGCCGTGGTCCGGATAGC
CTGCTGGGTCTGCCTGGTTTTCGTTTTGAAACCATTCCGGATGGTCTGCCTCCGACACCGGAAGATGCA
AGTGATGATGTTACCCAGGATATTCCGAGCCTGTGTGATAGCACCAGCCGTACCTGTACCGCACCGTTTA
TTAGCCTGGTGCGTCGTCTGAATGCCGAAGAAGGTGGTCCGCCTGTTAGCTGTGTTGTTTTTGATGGTG
CAATGAGCTTTGCACTGGATGCAGCCGAAGAATTTGGTGTTCCGGGTGTTGCATATTGGACCCCGAGCG
CATGTGGTGTTCTGGCATATAGCTATTATCATAAGCTGGTCGAAAAAGGTCTGAGTCCGCTGAAAGATAG
CAGTTATCTGACCAATGGTTATCTGGATACCGTTGTTGATTGGATTCCGGGTATGAAAAAAAACATTTGTC
TGCGTGATCTGCCGAGCTTTATTCGTACCACCGATCCGAATGATGTGATGGTGAATTATGTGATTGGCGA
AATTCAGCGTACCAGCCAGAAAAGCAGCGCACTGGTTCTGAATACCTTTGACAAACTGGAAAAAGATGTT
CTGGATGCACTGAGCGCAATTTTTCCGAGCGTTTATGCAATTGGTCCGATTAATCTGATGCTGGATCGTG
TTAGTGATGAAGATCTGGATAGCATTGGTAGCAATCTGTGGAAAGAAGAAAATTGGTGTCTGCATTGGCT
GGATAGCCAGGATCTGGGTAGCGTTATTTATGTTAATTTTGGCAGCATTACCGTGGCAACCAAAGAGCAG
ATTACCGAATTTGCATGGGGTTTAGCAGATAGCAAAAAACCGTTTCTGTGGGTTATTCGTCCGGATCTGG
TTATTGGTGAAAGCGCAGTTCTGCCTCCAGGTTTTGGTGATGCAACCGAAGGTCGTGGTATTCTGAGCG
GTTGGTGTCCGCAAGAACTGGTGCTGAAACATCCGAGCATTGGTGGTTTTCTGACCCATTGTGGTTGGAA
TAGCATGATGGAAAGCGTTTGTAGCGGTGTGCCGGTTATTTGTTGGCCGTTTTTTGCAGAACAGCAGACC
AATTGTTGGTATGGTAAAAATGCCTGGGGTATTGGCATGGAAATTGATAATGAAGTGAAACGCGACGAAG
TTGAAGGTATGGTTCGTGAACTGATGGATGGCGAAAAAGGCAAAGAAATGAAACGTCGTGCAGCAGAAT
GGAAAGCAGCCGCAGAAGAGGCAGCAGCACCTGGTGGTAGCAGCCATCAGAATCTGGAAAAACTGGTT
GCACTGCTGCTGAGCGAACAGTAA

UGT75AB1 | ATGGCACCGCCTAATTTTCTGCTGGTTACCTTTCCTGGTCAGGGTCATATTAATCCGAGCCTGCGTTTTG
CAGAACGTCTGATTCGTATTGGTTGTCATGTTACCTTTACCACCGCACTGAGCGCACGTCGTCGTATGAG
CGATAGCAAAAGCCCTCCGCCTGAAGGTCTGAGTTTTGCAACCTTTAGTGATGGTTATGATGAGGGCATT
AAAGAAGCAGAACTGGATCTGGATGTGTATATGAAAGAAATTACCCGTCGTGGTCCGGAAACACTGCGT
GAACTGATTCTGGAAAAACGTGATCGTGGCACCAATTTTACCCACATCTTTTTTACCATTCTGATGCCGTG
GGCAGCAGATGTTGCACAGAGCCTGGGTCTGCGTAGCACCCTGGTTTGGATTCAGCCTGCAACCGTTTT
TGATATCTACTACTATCACTTCAACGGCTATGACCAGCTGATTCGTTCAAGCGCAGATGCAGCAGCAGCC
GATAATGGTGATAGCCGTGAAATTCGTCTGCCTGGTATGCTGCCGATGACCAGCAGCTATTTTCCGAGCT
TTCTGGCAAGCGGTAATCAGTATCATTTTTCACTGCCGGTGATCAAACGCCATTTTGAAATTCTGAATAGC
GAAAAAACCGGCACCATGAAACCGAAAGTTCTGGTTAATACCTTTGAAGAACTGGAAGCAGAAGCCGTTA
AAGCAATTGATGAACTGAATGTTATTCCGGTGGGTCCGTTTATTCCGCTGGCATTTCTGGATGAACAGCA
TCCGACCGATACCAGCTTAGGTGGTGACCTGTTTCAGAAAAGCCGTGATCTGGATTATATTGACTGGCTG
AATAAACAGCAGGCAGCAAGCGTTATCTATATTAGCTTTGGTAGCCTGAGCCTGTTTAGCCGTCCGCAGA
AAGAAGAAATGGCAAAAGCACTGATTGCAATGGGTCGTCCGTTTCTGTGGGTTATTCGTAAACGTATGGG
TGAAGAAGAGGAAGAGGACGATAAACTGAGCTATGAAGAAGAACTGAGCAAACTGGGTATGATTGTTCC
GTGGTGTAGCCAGGTTGAAGTTCTGAGCAATCCGAGCGTTGGTTGTTTTGTTACCCATTGTGGTTGGAAT
AGCACCAGCGAAAGCCTGGTTTGTGGTGTTCCGATGGTTGGTTTTCCGCAGTGGTCAGATCAGCAGACC
AATGCAAAACTGGTTGAAGAGGTTTGGCGTACCGGTGTTCAGGTTGGTAAAGGCAATGGTGAAGGTGTT
GTTGAAGCCGGTGAAATTGAACGTTGTCTGGAAGTTGTTTTAGGTGATGGTGAAAAAGGTCGTGAACTGC
GTGGTAATGCAAAAAAATGGGGTGAACTGGCAAAAAAAGCAGCAAAAGATGGTGGTAGCAGCGATAATA
ATCTGCGTCGTTTTGTTGATGGTCTGGTTAAAGGCACCGCAAGCAGCGAATAA




Supplemental Table S10: Buffers.

Name Ingredients pH
UGT 50 mM disodium hydrogen phosphate 7.4
resuspension 500 mM sodium chloride
buffer 10 mM imidazole
10% glycerol
102 v/v protease inhibitor Mix HP (SERVA, Heidelberg,
Germany)
10 v/v Novagen® Benzonase® Nuclease (Merck)
25,000 U/ml lysozyme (AppliChem, Darmstadt, Germany)
UGT assay 50 mM Tris-HCI 7.5
buffer 10% glycerol
Gut protein 50 mM citric acid 6.5
extraction buffer | 100 mM disodium hydrogen phosphate
5x10-2 v/v protease inhibitor Mix HP (SERVA)
Tococa protein | 25 mM HEPES 7.2
extraction buffer | 3% PVPP
1% PVP
4% Amberlite XAD4
1 mM EDTA
5 mM Na>HSO3
5mMDTT
5x10-3 v/v protease inhibitor cocktail Il (Calbiochem)
Glucosidase 50 mM citric acid 6.5
assay buffer 100 mM disodium hydrogen phosphate
Infiltration buffer | 10mM MES 5.7
10mM MgCl2
100 uM acetosyringone
LB selection LB media n.a.
media 50 pg/ml kanamycin

10 pg/ml rifampicin

25 pg/ml gentamicin




Supplemental Table S11: Thermocycler program for RT-qPCR.

Phase Time Temperature

Figure S24 Figure S13
Initial denaturation 3 min 3 min 95 °C
denaturation 10s 20s 95 °C
Annealing and extension 10s 20s 60 °C ]» 40x%
Plate read
Final denaturation 1 min 1 min 95 °C

Melting curve 5s 5s 55 °C— 95 °C




Supplemental Table S12:

List of primers used for RT-gPCR.

Name Sequence Amplicon length
CYP79A206_gPCR_fwd CGACCTTCGTGTTACTTTACGC 140 bp
CYP79A206_qPCR_rev ACGGGCTTGTTAGAGAGCATC 140 bp
CYP79A207_gPCR_fwd ACCTTCGTCGTGCTTTACGC 150 bp
CYP79A207_qPCR_rev TCCAACGGAACACTGGCTTG 150 bp
CYP71E76_qPCR_fwd CGGAAACCTTCACCAACTCGG 140 bp
CYP71E76_qPCR_rev GCACCTCCTTAGCCATCTCG 140 bp
UGT85A123_gPCR_fwd CCCCCGTTAGTTGCGTAGTG 200 bp
UGT85A123_gPCR_rev CGACCGTGTCCAAGTATCCGT 200 bp
UGT85A122_qPCR_fwd ATCCCCACATTCATCCAGACGACC | 140bp
UGT85A122_gPCR_rev CGACTTCAAGGCACGCAGAAC 140 bp
UGT75AB1_gPCR_fwd TTCAACCCGCCACCGTCTTC 300 bp
UGT75AB1_gPCR_rev GCCTTCACCGCTTCTGCCT 300 bp
Actin_fwd CTCTGGTGATGGTGTCAGTCAC 140 bp
Actin_rev TGTAACCCCTTTCGGTGAGG 140 bp




Supplemental Table S13: Accession numbers of known enzymes

for the construction of the phylogenetic trees.

that were used

Name Accession Plant species Name Accession Plant species
number number
CYP79 enzymes
AtCYP79A2 ANM70027.1 Arabidopsis thaliana MeCYP79D1 AAF27289 Manihot esculenta
AtCYP79B2 AEE87143.1 Arabidopsis thaliana PtCYP79D6 AHF20912 Populus trichocarpa
AtCYP79F1 AEE29448 Arabidopsis thaliana PtCYP79D7 AHF20913 Populus trichocarpa
AtCYP79F2 AAG24796 Arabidopsis thaliana JaCYP79A68 BAP15883.1 Prunus mume
EcoCYP79D62 | AOW44274 Erythroxylum coca JaCYP79D16 BAP15884.1 Prunus mume
EfCYP79D60 KX344462 Erythroxylum fischeri SaCYP79B1 AAD03415 Sinabis alba
EcCYP79A125 | AYN73067 Eucalyptus cladocalyx SbhCYP79A1 AAA85440.1 Sorghum bicolor
LiCYP79D4 AAT11921.1 Lotus japonicus TmCYP79E1 AAF66543 Triglochin maritima
MeCYP79D2 AAV97888.1 Manihot esculenta TmCYP79E2 AAF66544 Triglochin maritima
CYP71 enzymes
EcCYP706C55 | AYN73068 Eucalyptus cladocalyx PtCYP71B40v3 | AlU56748 Populus trichocarpa
FsCYP71AT96 | BAU59406 Fallopia sachalinensis PtCYP71B41v2 | AIU56747 Populus trichocarpa
HvCYP71C113 | AK250744 Hordeum vulgare L. PmCYP71AN24 | BAP15888.1 Prunus mume
HvCYP71L1 AK248375 Hordeum vulgare L. SbCYP71E1 AAC39318 Sorghum bicolor
MeCYP71E7 AAP57704.1 Manihot esculenta
UGT enzymes
AtUGT76E1 AED97208.1 Arabidopsis thaliana AtUGT75B1 AEE27854.1 Arabidopsis thaliana
AtUGT76C1 AAP21281.1 Arabidopsis thaliana AtUGT75B2 AEE27849.1 Arabidopsis thaliana
CrUGT76A2 BA0O01108.1 Catharanthus roseus AtUGT75C1 AAM47973.1 Arabidopsis thaliana
SIUGT76E1 NP001348276.1 | Solanum lycopersicum | PfASGT Q9ZR27 Perilla frutescens
SrUGT76G1 AAR06912.1 Stevia rebaudiana RcUGT75L20 AWU66062.1 Rubus chingii
AtUGT85A2 BAA34687 Arabidopsis thaliana LuUGT85Q1 ADV36300 Linum unsitatissimum
AtUGT85A5 AAF87255 Arabidopsis thaliana LjUGT85K3 CM0241.610 (gene) | Lotus japonicus
AtUGT85A7 AAF87257 Arabidopsis thaliana MeUGT85K4 AE045781.1 Manihot esculenta
AtUGT85A1 AAF18537 Arabidopsis thaliana MeUGT85K5 AE045782.1 Manihot esculenta
CrUGT85A23 BAK55749.1 Catharanthus roseus MtUGT85H2 ABI94024.1 Medicago truncatula
EcUGT85A59 AYN73070.1 Eucalyptus cladocalyx PIUGT85K31 VVC51334.1 Phaseolus lunatus
GjUGT85A24 BAK55737.1 Gardenia jasminoides PdUGT85A19 ABV68925.1 Prunus dulcis
GJUGT94E5 BAK55744.1 Gardenia jasminoides PmUGT85A47 BBES52863.1 Prunus mume
HVUGT85F22 AK252107 Hordeum vulgare L. SbUGT85B1 AAF17077.1 Sorghum bicolor
HvUGT85F23 AK250769 Hordeum vulgare L. SrUGT85C2 AAR06916.1 Stevia rebaudiana

Sequence data for all characterized enzymes can be found under the respective Genbank identifier.
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