
Quercetin biosynthesis

Pathway

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



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) 

Phylogeny
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Ferrous iron binding residues
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Substrate binding residues



5. Tricin synthase (OMT)

Phylogeny

FIR mapping

Metal binding residues



6. Flavanoid 3-monooxygenase (F3’H)

Phylogeny

FIR mapping

Heme binding region



Benzylamine biosynthesis

NFD (3.5.1.91)

Beckmann rearrangement
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Benzyl oxime

N-Benzylformamide

1. NFD: N-substituted formamide deformylase

Pathway



1. N-substituted formamide deformylase (NFD)
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Metal binding residues



Chlorogenic acid biosynthesis
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HQT (2.3.1.99)

C3’H (1.14.13.36)

1. HCT: Hydroxycinnamoyl-CoA shikimate/quinate hydroxycinnamoyl transferase

2. HQT: Hydroxycinnamoyl-CoA quinate hydroxycinnamoyl transferase 

3. C3’H: p-coumaroyl ester 3-hydroxylase

Pathway



1. Hydroxycinnamoyl-CoA shikimate/quinate hydroxycinnamoyl

transferase (HCT)

Phylogeny

FIR mapping

HXXXDG DFGWG

Conserved BAHD acyltransferase domains



2. Hydroxycinnamoyl-CoA quinate hydroxycinnamoyl transferase (HQT)

Phylogeny

FIR mapping

HXXXDG DFGWG

Conserved BAHD acyltransferase domains



3. p-coumaroyl ester 3-hydroxylase (C3’H)

Phylogeny

FIR mapping

Heme binding regionERR triad Oxygen binding 

and activation


