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Supplementary Table S1. Strains used in this study
	Strains
	Characteristics
	Source

	E. coli XL1-Blue
	Wild-type E. coli XL1-Blue
	Stratagene, USA

	
	
	

	Acinetobacter baylyi ADP1
	
	

	ADP1-WT
	Acinetobacter baylyi ADP1
	DSM 24193, DSMZ

	ASA800
	DhcaA
	[1]

	ASA806
	DhcaA – pNAR6
	[1]

	ASA812
	DhcaA – pNAR6 CHSE192Q
	This study

	ASA813
	DhcaA – pNAR6 CHSV196I
	This study

	ASA814
	DhcaA – pNAR6 CHSF165Y
	This study

	ASA815
	DhcaA – pHOM1
	This study

	ASA816
	DhcaA – pHOM2
	This study



Supplementary Table S2. Plasmids used in this study
	Plasmids
	Characteristics
	Source

	pBAV1C-chn
	Cmr, promoter PchnB, cyclohexanone inducible promoter
	[1,2]

	pNAR6
	pBAV1C-chn containing CHS from Hypericum androsaemum (HaCHS) and CHI from Medicago sativa (MsCHI)
	[1]

	pNAR6 CHSE192Q
	pNAR6 with CHSE192Q
	This study

	pNAR6 CHSV196I
	pNAR6 with CHSV196I
	This study

	pNAR6 CHSF165Y
	pNAR6 with CHSF165Y
	This study

	pHOM1
	pBAV1C-chn containing CHS from Stenoloma chusanum (ScCHS1) and CHI from Medicago sativa (MsCHI)
	This study

	pHOM2
	pBAV1C-chn containing CHS from Hordeum vulgare (HvCHS2) and CHI from Medicago sativa (MsCHI)
	This study





Supplementary Table S3. Primers used in this study
	Primers
	Sequences ( 5’  3’)
	Purpose

	E192Q-FW
	aGTTGuGTGTTCTcAAATTACAGcag
	Amplification of CHSE192Q

	E192Q-RV
	aCAACuAAAACACGTGCACCTTTATT
	

	V196I-FW
	aGTTGTGuGTTCTGAAATTACAGCAattACCTTTC
	Amplification of CHSV196I

	V196I-RV
	aCACAACuAAAACACGTGCACCTT
	

	F165Y-FW
	aTGATGTAuCAACAAGGTTGTTaTGCAGG
	Amplification of CHSF165Y

	F165Y-RV
	aTACATCAuCAGACGTTTAACTGAAGgac
	

	pBAV1C-check-FW
	ccagcagtgcagattttg
	Verification of CHS-CHI in pBAV1C-chn plasmid

	pBAV1C-check-RV
	tgcaaaggttcttgatgctg
	











Supplementary Table S4. List of nucleotide sequences used in this study. The codon was optimized for expression in A. baylyi ADP1.
	Genes
	Sequences (5  3)

	ScCHS1
	ATGGCATCAGCAACAATTCCAGCACCTGCACCACGTAAAATGGAACGTGCAGAAGGTCCTGCATCTGTTTTAGCTATTGGTACCGCAGTGCCACCTAATGTTGTGTATCAAAAAGATTATCCAGATTTTTATTTTGGTGTAACCAATTCAAATCATAAAACTGAACTGAAAGATAAATTTCAACGTATGTGTGATAAAAGTTGTGTTTCAAAACGTCATCTGTATCTGACCGAAGAAATTCTGAAAGCAAATCCTTCTTTATGTGCATATTGGGAACCAAGTTTAGATCTGCGTCAAGATATTGTAGTTGTGGAAGTGCCTAAATTGGGTAAACAAGCAGCATCAGCAGCAATTAAAGAATGGGGTCAACCAAAATCTAAAATTACACATCTGATCTTTTGTACAACCAGTGGTGTAGATATGCCAGGTGCAGATTGGGCACTGGCAAAATTATTAGGTCTGCGTAGTTCAGTGAAACGTTTAGTACTGTATATGCAAGGTTGTTATGGTGGTGGTACTGTTTTACGTATTGCAAAAGATCTGGCAGAAAATAATAAAGGTGCACGTGTGTTAGTAGTTTGTTCTGAAATTACAGCAATTACCTTTCGTGGTCCTTCTGATACACATTTAGATAGTTTAGTGGGTCAAGCATTATTTGGTGATGGTGCATCAGCATTAATTGTAGGTTCTGATCCTGTTCCAGCAGTGGAACGTGCATGGTTTGAATTACATTGGACCGGTAGTGATATTTTACCAAATTCAGATGGTGCTATTGATGGTCATCTGAAAGAAGTAGGTCTGACTTTTCATCTGATGAAAGATGTTCCTGCAATTATTAGTAAAAATATTGGTGGTATTTTAAAAGATGCACTGGCAAAAGTTTTTCCAGCAGCACATGATCAATTAGATTCTAGTGGTACTACAGCAGCAGCACCACCACCACCAACATATAATGATTTATTTTGGATTACCCATCCTGGTGGTCCAGCAATTTTAGATCAAGTGGAAGATCGTTTAGGTCTGCGTAAAGATAAATTGGCAAGTACTCGTGCAGTGTTAGATCAATTTGGTAATATGTCATCTGCAACAGTACTGTTTATTATGGATGAAATGCGTAAACGTTCAGTTGAACAACAATTAGGTACCACTGGTGAAGGTCATGAATGGGGTTTATTATTAGGTTTTGGTCCTGGTTTAACTTGTGAAACAGTGGTATTACGTAGTGTACCATTAGTTTAA

	HvCHS2
	ATGGCAGCAGTGCGTTTAAAAGAAGTACGTATGGCACAACGTGCAGAAGGTTTAGCAACTGTGTTAGCTATTGGTACAGCAGTTCCTGCAAATTGTGTGTATCAAGCAACATATCCAGATTATTATTTTCGTGTAACCAAATCTGAACATCTGGCAGATCTGAAAGAAAAATTTCAACGTATGTGTGATAAAAGTATGATTCGTAAACGTCACATGCATTTAACTGAAGAAATTCTGATTAAAAATCCTAAAATTTGTGCACACATGGAAACATCATTAGATGCACGTCATGCTATTGCATTAGTTGAAGTTCCTAAATTGGGTCAAGGTGCAGCAGAAAAAGCAATTAAAGAATGGGGTCAACCACTGAGTAAAATTACACATCTGGTATTTTGTACAACCTCAGGTGTTGATATGCCTGGTGCAGATTATCAATTAACCAAATTATTAGGTCTGAGTCCAACTGTGAAACGTTTAATGATGTATCAACAAGGTTGTTTTGGTGGTGCAACCGTACTGCGTCTGGCAAAAGATATTGCAGAAAATAATCGTGGTGCACGTGTTTTAGTTGTGTGTTCAGAAATTACTGCAATGGCATTTCGTGGTCCTTGTAAAAGTCATTTAGATTCATTAGTTGGTCATGCACTGTTTGGTGATGGTGCAGCAGCAGCAATTATTGGTGCAGATCCTGATCAATTAGATGAACAACCAGTGTTTCAATTAGTATCAGCATCTCAAACCATTTTACCAGAATCTGAAGGTGCTATTGATGGTCATTTAACAGAAGCAGGTCTGACCATTCATCTGCTGAAAGATGTTCCTGGTCTGATTTCAGAAAATATTGAACAAGCATTAGAAGATGCATTTGAACCATTAGGTATTCATAATTGGAATAGTATCTTTTGGATTGCACATCCTGGTGGTCCAGCAATTTTAGATCGTGTTGAAGATCGTGTGGGTTTAGATAAAAAACGTATGCGTGCATCTCGTGAAGTTCTGAGTGAATATGGTAATATGAGTTCAGCAAGTGTGCTGTTTGTATTAGATGTTATGCGTAAATCTAGTGCAAAAGATGGTTTAGCAACTACAGGTGAGGGTAAAGATTGGGGTGTGTTATTTGGTTTTGGTCCAGGTCTGACCGTAGAAACTTTAGTTCTGCATTCAGTGCCAGTACCTGTTCCAACAGCAGCATCTGCATAA

	MsCHI
	ATGGCAGCATCAATTACAGCAATTACCGTGGAAAATTTAGAATATCCAGCAGTTGTGACTTCTCCTGTAACAGGTAAAAGTTATTTTCTTGGTGGTGCAGGTGAACGTGGTTTAACCATTGAAGGCAATTTTATTAAATTTACTGCTATTGGTGTTTATTTAGAAGATATTGCAGTGGCATCTTTAGCAGCAAAATGGAAAGGTAAAAGTTCAGAAGAATTATTAGAAACTTTAGATTTTTATCGTGATATTATTAGTGGTCCATTTGAAAAATTGATTCGTGGTTCAAAAATTCGTGAATTAAGTGGTCCTGAATATTCACGTAAAGTGATGGAAAATTGTGTAGCACATCTGAAAAGTGTTGGTACTTATGGTGATGCAGAAGCAGAAGCAATGCAAAAATTTGCAGAAGCATTTAAACCAGTAAATTTTCCACCTGGTGCAAGTGTGTTTTATCGTCAATCTCCTGATGGTATTTTAGGTTTATCATTTTCTCCAGATACATCTATTCCTGAAAAAGAAGCAGCACTGATTGAAAATAAAGCAGTATCTAGTGCAGTTTTAGAAACCATGATTGGTGAACATGCAGTGAGTCCAGATTTAAAACGTTGTTTAGCAGCACGTTTACCTGCATTATTAAATGAAGGTGCATTTAAAATTGGTAATTAA
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Supplementary Figure S1. Structural comparison of CHS Hypericum androsaemum (yellow, AlphaFold structure, UniProt id: Q9FUB7) and CHS Stenoloma chusanum (teal, crystal structure, PDB id: 7YJB). Three mutations spots were selected: F165Y, V196I, and E192Q. Purple: eriodictyol (ERI), green: homoeriodictyol (HOM). CHS, chalcone synthase.
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Supplementary Figure S2. Multiple sequence alignment between CHS from different plant origins. CHS sequences from Stenoloma chusanum (ScCHS1), Medicago sativa (MsCHS), Hypericum androsaemum (HaCHS), and Petunia hybrida (PhCHS) were obtained from the crystal structure (PDB code: 7YJ5), P30074, Q9FUB7, and Q9M5B2, respectively. Sequences were aligned using Clustal Omega and visualized with ESPript [3]. 
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Supplementary Figure S3. HOM production in ASA806 and strains carrying CHS mutants. Cells were cultivated in MGC supplemented with 2.5 mM ferulate for 72 h. Gene expressions were induced with 0.5 µM cyclohexanone. Data are presented as mean ± standard deviation (s.d.) from three independent biological replicates (n = 3). CHS, chalcone synthase.

[image: ]
	CHS
	WT
	E192Q
	V196I
	F165Y



Supplementary Figure S4. Naringenin (NAR) production in ASA806 and strains carrying CHS mutants. Cells were cultivated in MGC supplemented with 2.5 mM p-coumarate for 72 h. Gene expressions were induced with 0.5 µM cyclohexanone. Data are presented as mean ± standard deviation (s.d.) from three independent biological replicates (n = 3). CHS, chalcone synthase.
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Supplementary Figure S5. Growth profile of ADP1-WT and ASA800 (DhcaA) on MSM with 5 mM and 10 mM ferulate as sole carbon source. Optical density at 600 nm (OD₆₀₀) was monitored at 1 h intervals for 48 h using a Spark microplate reader (Tecan, Switzerland). Data are presented as mean ± standard deviation (s.d.) from three independent biological replicates (n = 3).
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Supplementary Figure S6. HOM toxicity test on ADP1-WT and ASA800 (DhcaA). Cells were cultured in MGC with different concentrations of HOM (0-200 mg/L). Optical density at 600 nm (OD₆₀₀) was monitored at 1 h intervals for 48 h using a Spark microplate reader (Tecan, Switzerland). Data are presented as mean ± standard deviation (s.d.) from three independent biological replicates (n = 3).
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Supplementary Figure S7. The mass spectrum of the peak with RT 23.3 min obtained from the TIC chromatogram of the culture extract ASA815 after 48 h. The signal m/z 301.12651 corresponds to the molecular ion [M-H+] of HOM produced by ASA815.
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Supplementary Figure S8. Effect of MOPS (pH = 7.5) supplementation to HOM production by A) ASA815 and B) ASA816. Cells were cultivated in MGC supplemented with 1 mM ferulate with different concentrations of MOPS (0, 50, and 100 mM). Samples were taken at 0, 24, 48, and 72 h. Gene expressions were induced with 0.5 µM cyclohexanone. Data are presented as mean ± standard deviation (s.d.) from three independent biological replicates (n = 3).
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Supplementary Figure S9. Effect of cyclohexanone (Chn) concentration on HOM production by A) ASA815 and B) ASA816. Cells were cultivated in MGC with 1 mM ferulate and different concentrations of cyclohexanone inducer (0, 0.5, and 5 µM). Data are presented as mean ± standard deviation (s.d.) from three independent biological replicates (n = 3).
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Supplementary Figure S10. Production of multiple flavonoids (HOM, ERI, NAR) by ASA815 from aromatics mixture in fed-batch bioreactor (ferulate, p-coumarate, caffeate). Cultures were cultivated in MGC with 0.5 mM ferulate, 0.5 mM caffeate, and 0.5 mM p-coumarate. Feeding was added from 0-48 h, at flow rate 3.5 mL/h.  Gene expressions were induced with 0.5 µM cyclohexanone. Data are presented as mean ± standard deviation (s.d.) from two independent biological replicates (n = 2).
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Supplementary Figure S11. HPLC of ERI (1), NAR (2), HOM (3). Black line corresponds to flavonoid standards, blue line corresponds to sample at 0 h, brown line is after 60 h cultivation showing peaks of ERI, NAR, and HOM.
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Supplementary Figure S12. Effect of APLs on ADP1 growth. (A) Growth profile of ADP1-WT and ASA800 (DhcaA) on different concentration of wheat straw APL. (B) Growth profile of ADP1-WT and ASA800 (DhcaA) on different concentration of organosolv APL. Cells were cultured in MGC with different concentrations of hydrolysate loading (mM p-coumarate, 0-0.5 mM). Optical density at 600 nm (OD₆₀₀) was monitored at 1 h intervals for 48 h using a Spark microplate reader (Tecan, Switzerland). Data are presented as mean ± standard deviation (s.d.) from three independent biological replicates (n = 3).
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