File S1. Mining enzymes involved in the biosynthesis of quercetin, benzylamine, and chlorogenic
acid, as well as the validation of true hits using phylogeny and FIR mapping

Quercetin biosynthesis

o
A
4-Coumarate
HO

l 4CL (6.2.1.12)

Pathway

o

\)k SCoA

4-Coumaroyl-CoA
HO

CHS (2.3.1.74)

CHI (5.5.1.6)

(2S)-Naringenin

I OH

F3H (1.14.20.6)

OH

A S
OMT (2.1.1.175)

2’-4,4’ 6’-tetrahydroxychalcone

oGO ol B =

4CL.: 4-coumarate-CoA ligase

CHS: Chalcone synthase

CHI: Chalcone flavanone isomerase
FLS: Flavanol synthase

F3H: Flavanone 3-hydroxylase
OMT: Tricin synthase

F3’H: Flavanoid 3-monooxygenase

F3'H (1.14.14.82)

\HO
“ Quercetin
OH

OH o



1. 4-coumarate-CoA ligase (4CL)
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2. Chalcone synthase (CHS)
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3. Chalcone flavanone isomerase (CHI)
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4. Flavanol synthase (FLS) / 5. Flavanone 3-hydroxylase (F3H)
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® Ferrous iron binding residues
e 2-oxoglutarate binding residues
Substrate binding residues
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5. Tricin synthase (OMT)

Phylogeny z
) =
< =
5 g y
> [3) ~/
Ve o t}:
%, oy § N
K \I> V' o/
% ks ] $
25 \_. = © R
No ) " o/ \
R \ -‘ 5 &7
¥ i | N A>7
No ; .\”\«
s o8
- N
e, s
O,) 32 AN 0(\/
= 609 \ / ¥‘\0
sy \
97 \
N2 \ <
- \ 4 W
\ ¢ 9™
‘ o™
N o
!\ \ L“".
/ o Lo
‘ \
AOA1J3J0V8 NOCCA L Mole 1 4979 c0 g1 i1
N ///
X SN
W N SRS O7eg,,
~ N/ 6
S’_),O\' \ s o O’?)r
pOP> > . yd Ss
/ 2N
OOV . ;70
O ‘V.(
N S,
&> - %
& ¥ 2 %
7 © N
& $ = % e
Q,
S T A
$ x )
s 3
< <
(=]
P
FIR mapping
80 S0 160 190
Mole 14979 c0_gl_il NEVEN T MY IleV Ypge Y SISNYD F'pRF VD AKIY GaNeRID NEN L W GS]
Mcon_1833_c5_gl1_il NEAR N T M T[]V v el v e¥spD FJiF VD Al KB el T G vpsdy T e s
Q9XGP7_ORYSJ GEVK R T I10V[e]V F el Y RN D FEVE VD AD K GEEERAID NN L WEAGHS
Q7F8T6_ORYSJ G\ N T Ipqviev F e Cl e g3 D FE\F VD ABK[E GUAW:NYD Nj L WielGE]
AOA1J6JXH1 NICAT GEVKERC IIV]g T ¥ puel 1 CRYDPINAIEFAE JAR GIFERAN D N L Wizl G538
AOA1J3J0V8_NOCCA GE\ER C IYV[eV Yislel Y] S SYDPEYRIRPFAD AR GUERAUID NI L Wizl G538
[ ] [ 2N 1

e Metal binding residues



6. Flavanoid 3-monooxygenase (F3’H)
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Heme binding region



Benzylamine biosynthesis
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1. NFD: N-substituted formamide deformylase



1. N-substituted formamide deformylase (NFD)
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Chlorogenic acid biosynthesis
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1. HCT: Hydroxycinnamoyl-CoA shikimate/quinate hydroxycinnamoyl transferase
2. HQT: Hydroxycinnamoyl-CoA quinate hydroxycinnamoyl transferase
3. C3’H: p-coumaroyl ester 3-hydroxylase



1. Hydroxycinnamoyl-CoA shikimate/quinate hydroxycinnamoyl
transferase (HCT)
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Conserved BAHD acyltransferase domains



2. Hydroxycinnamoyl-CoA quinate hydroxycinnamoyl transferase (HQT)
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3. p-coumaroyl ester 3-hydroxylase (C3’H)

Phylogeny
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