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8 Figure S1. HPLC analysis of the conversion of HVA into 2,5-CPDCA. (A) HPLC 
9 chromatogram of chemical standards. (B, C) HPLC chromatograms of a P. putida KT2440 
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1 recombinant strain harboring pIZ2-hpaD and pSEVA224-hmv plasmids in resting cell 
2 conditions after 0h (B) and 24h (C) incubation with 1mM HVA. (D, E) Mass spectra of 2,5-
3 CPDCA standard (D) and 2,5-CPDCA produced after 24h resting cells conditions (E).

4
5
6
7
8
9

10

11

12

13

14

15 Figure S2. Growth of P. putida KT2440 in the presence of increasing concentrations of 
16 2,5-CPDCA. 
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Figure S3. Recombinant P. putida KT2440 strains harboring the pIZ2-hpaD and 
pSEVA224-hmv (blue line) or pSEVA224-hmv-hemA (expressing the hemA gene) 
(orange line) plasmids after growing for 24 h in M63 minimal media supplemented with 
FeSO4 1 mM. Error bars represent standard deviation of the duplicates.



5

1

2

3

4

5

6

7

8

9

10

11

12 Figure S4. SEC curve of the synthesized PBCP polymer (B). Calibration curve with 
13 PMMA standards (A).
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6 Figure S5. DSC thermogram of the synthesized PBCP polymer.
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7 Figure S6. TGA of synthesized PBCP polymer.
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6 Table S1. Codon-optimized genes list
7

Gene Nucleotide sequences of codon optimized genes

hpaD

ATGGGAAAGTTAGCGTTAGCAGCAAAAACCACTCACGTACCGTCGATGTATCTTTC
TGAACTGCCGGGTAAAAATCACGGCTGTCGTCAGGGAGCCATCGACGGGCACAAG
GAAATCGGCAAGCGTTGCCGCGAACTCGGCGTCGATACCTTCATCGTCTTTGATAC
CCACTGGCTGGTCAACAGCGCTTACCACATTAACTGCGCCGACCATTTCCAGGGC
GTCTATACCAGCAACGAGCTGCCGCATTTTATCCGCGACATGACCTACGACTACGA
CGGTAACCCGGAGCTGGGCCACCTGATCGCCGACGAAGCGGTCAAGCTCGGCGT
CCGCGCTAAAGCGCACAACATCCCGAGCCTTAAGCTGGAGTACGGCACGCTGGTG
CCGATGCGCTACATGAACGCCGATAAGCACTTCAAAGTGGTGTCGATCTCCGCCTT
CTGTACCGTTCACGACTTCGCCGACAGCCGCAAGCTGGGCGAAGCCATTCGTAAA
GCTATCGAGAAATATGACGGCACCGTAGCGGTTCTGGCCAGCGGCTCGCTCTCAC
ATCGCTTTATCGATGACCAGCGCGCAGAAGAAGGCATGAACAGCTATACCCGCGA
GTTCGATCATCAGATGGATGAGCGTGTCGTGAAGCTGTGGCGCGAGGGTAAATTC
AAAGAGTTCTGCACCATGCTGCCGGAGTACGCCGACTACTGCTACGGCGAAGGCA
ATATGCACGACACGGTGATGCTGCTGGGCCTGCTGGGCTGGGATAAATACGACGG
CAAAGTGGAATTTATCACCGAACTGTTCGCCAGCTCCGGCACCGGCCAGGTCAAC

GCCGTGTTCCCGCTGCCGGAAACGGCTTAA

hmvA

ATGACCGCAGGATTACTTGAAGCACCCACCGCAGATTGGGTACATCTAGCAGATCT
ATACCAGAACCCATTTCCGATTTTCGAGCGACTTCGCTCGGAGTCACCTGTCGCCT
GGGTTCCCGAGGCTGGGCGCTATCTGATCACCAGCTATAGCGGGGTTCTGGCCG
CCGATGTGGACCAAACCACGTTTTCGGCCAATGAAAAGAAATCTCTCATGCTACGT
GCCATGGGGCATTCCATGCTTCGAAAGGATGACCCTGATCACCAGGTGGAACGTC
GTGCTTGGCAACCGTCCCTGAAACCAGGGACGGTAAAAAAGGTATGGAAGCAAAA
GTTTGCTGAGAACGCTGACCGTTATTTGGACGCTTACATCGACGCAGGGTCAGGC
TCAGACTTCATGCAGGGTTTCGCCGCTCCTTTCGTCGCCGAAAATCTCCGAGCCCT
CATAGGTTTCGAGAACGCTTCCGAGGCAGATTTGCAACGTTGGTCTCAGACTCTCA
TCGATGGCGCAGGCAATTACCCCGATGACCCTGACGTTTGGGCGAAAGCCAAACA
GTCCTCTGACGAGATCGACGCAGCGCTCGAGGAGATGATCCAGTGGCACTCCGGA
CGACCTGGAGACTCACTCCTTTCATACCTTCTCCGTAGCGCTGACTACCAGATGCC
TCTGGAGTCCATCCGTTCGAACATAAAGATGACGATCGGGGGAGGACTTAACGAA
CCGCGAGACGTTTTGGGAGTCTCAACGCTTGCCCTCCTGAGTTCGTCCAAACAATT
GGAACTCGTCTTGCGAGATCCCAAACTGTGGGGAGCGGTATTTGAGGAGTCCATC
CGTTGGGTGGCGCCCATTGGAATGGTGCCTCGCCAGACAGTCGTAGACACGGAAC
TGGATGGATATTTCATCCCTCGTGGAGCCAAACTTGGGCTTTGCATTTTGTCGGCG
AACCGTGATCGTAGCGTTTGGTCAGATCCCGACCGTTTCGACATCGAGCGCGGTT

CTGAGGCTCACCTCGCTTTCGGCAAGGGTGTGCACGTTTGCCTGGGAGCCTGGGC
CGCCCGTTCCCAAGTAGCGGACGTGGGTCTTCCGGCACTTTTCTCCCGCTTGAAG
GGTTTACGTCTCGACCCGAATCAGGAAGCTACACATGGGGGATGGGTCTTTCGTG
GCCCGTTGTCGTTGCCTTTAGTTTGGGACAAAGCAGTTCGTTCGGAACTCGCATGA

hmvB

ATGGGAGACCATGTGTCAGTGCCTCAGATAGCCGTCGTCGGCGCCGGTCCATCCG
GATGCTACGCGGCACTTGCGATTTCAAAGAAGTTTCCCGGAGCCGAAATTGTGATT
TTTGATCAGCTCCCTGTGCCTTTCGGGCTTATTCGTTACGGAGTGGCAGCGGACCA
TCAGGGAACGAAGGCTGTTACCGCGCAGTTTGAACGAATGTTCTCCTCGGGCACA
GCCCGCTTCGTCGGGGGCATCCAAATTGGAGGAAGTCTCGAACTGGAAGACATTC
TTGATGCCTTCGATGTCGTCATCTGGGCTGTTGGTCTTGCTCGTGATCGTAACCTT
GGGATTCCGGGCGAGGACACCCCTGGTGTATATGGCTCAGGTGTCGTGAGCCGT
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CTTTGGAATGCACATCCGGGAACGACGGGCGCCCAAGTACGTATAGGGCGTCGTG
TTGCGATTATTGGTGGCGGCAATGTGAGTCTGGACTTGGCCCGTCTGCTGATAAAG
CCGCACGCTCAGCTAGCCGGCTCCGATCTCGATGAAACTTTCGACGAATCGGAAC
CAGACCCGGTAGAGGACGTATCGATCCTCGTCCGTGGAGAGCCCGCGTGCGCCA
AATGGGATGCGGCAATGATTCGTGAGTTTGGGTCCATTGAGGGCCTGAGCGTGAA
AACCGACCCGAACAACTACGCATCCTTGCGCCTCGCCGCAGAGGATGGACATTCT
GCCAGTTCCGCGCTTCTTGATCTCATCGAGGCTGAAAGTCCCACTCATCTCCGAGC
CCGTATGCTGGTTTCGTTTGGCACCCGTCCAATCGCTGTATCCGGTGACTCCCGC
GTCACGGGTTTGGAAATCGAAGGCCCCGAAGGTCGTCAGCATTTAGCAGTGGACA
CTGTACTTACGGCTATCGGGTTTAAAACCGATGACTCACCGGATCATCCCCGAGTC
TTTGCAGCCGGCTGGGCTCGTACGGGGCCGCGTGGAACCATCCCCTCGCTCCGT
ACCGCATCCCGTGCCCTGGCCAGCGAGGTGGAACACGCTGTCGCCGCCGCGACC
GGTCGCGGTGGGATCTCAAGTTTGCATCTTCCCAATCAGAAGGTGACGTCATTTGA
CGACTGGGTCGAGATTGATGCCCACGAGATCGCCTCGGCCCCCGAGGACCGTTG
CCGTAAAAAAATTCGTGACATTTCGTCCATTGACTCACTACTCACCAGTACACGTAG

CGCCCTAACATGA

hmvC

ATGAAAGTATCAATCCTCTACGGAACTGAGAGCGGCAATGCCGAACTCGTTGCCGA
CGACGTAGCTGAGTCACTCGAAGACTCAAATGTAACAATCGAGGACCTGCAAGAC
GCAGACGTGTTGGCCTTAAGCACAGACACCCTCTACCTCATCATTTGTTCCACCCA
TGGCGAGGGAAACCTCCCGGAGAGCGCCCAACCCTTTGCGGAGGCATTGGAAGC
GGAGAAACCTGATCTTCAGGGCATTCGATTCGCCATGTTCGGTCTGGGGGACAGC
ACCTACGAGCACTACAGCCGAGGAAGTGAACATATCGACCACCGTTTGAGGGCGC
TGGGTGCCACACGTGTCGGCGAATACGGGCGTCACGATGCTTCTTCCCGTTCCTC
CGCCAGCGAAGTCGCTGTTGCCTGGGCAGCGGGCGTCTTGGCCAATTCTTACGAA

ACAACACCCGCCTAA

hemA

ATGGACTACAATCTCGCGCTCGACAAAGCGATCCAGAAACTCCACGACGAGGGCC
GTTACCGCACGTTCATCGACATCGAACGCGAGAAGGGCGCCTTCCCCAAGGCGCA
GTGGAACCGCCCCGATGGCGGCAAGCAGGACATCACCGTCTGGTGCGGCAACGA
CTATCTGGGCATGGGCCAGCACCCGGTCGTGCTGGCCGCGATGCATGAGGCGCT
GGAAGCGGTCGGGGCCGGTTCGGGCGGCACCCGCAACATCTCGGGCACCACGG
CCTATCACCGCCGTCTGGAAGCCGAGATCGCCGATCTGCACGGCAAGGAAGCGG
CGCTGGTCTTCTCCTCGGCCTATATCGCCAATGACGCGACGCTCTCGACGCTGCG
CGTGCTGTTCCCCGGCCTGATCATCTATTCCGACAGCCTGAACCACGCCTCGATG

ATCGAGGGGATCAAGCGCAATGCCGGGCCGAAGCGGATCTTCCGTCACAATGACG
TCGCCCATCTGCGCGAGCTGATCGCCGCTGATGATCCGGCCGCGCCGAAGCTGA

TCGCCTTCGAATCGGTCTATTCGATGGATGGCGACTTCGGCCCGATCAAGGAAATC
TGCGACATCGCCGATGAGTTCGGCGCGCTGACCTATATCGACGAAGTCCATGCCG
TCGGCATGTATGGCCCCCGCGGCGCGGGCGTGGCCGAGCGTGACGGTCTGATGC
ACCGCATCGACATCTTCAACGGCACGCTGGCGAAAGCCTATGGCGTCTTCGGCGG
CTACATCGCCGCTTCGGCGAAGATGGTCGATGCCGTGCGCTCCTATGCGCCGGG
CTTCATCTTCTCGACCTCGCTGCCGCCGGCGATCGCCGCTGGCGCGCAGGCCTC

GATCGCGTTTTTGAAAACCGCCGAAGGGCAGAAGCTGCGCGACGCGCAACAGATG
CACGCGAAGGTGCTGAAAATGCGGCTCAAGGCGCTGGGGATGCCGATCATCGAC
CATGGCAGCCACATCGTGCCGGTGGTCATCGGTGACCCCGTGCACACCAAGGCG
GTGTCGGACATGCTCCTGTCGGATTACGGCGTGTACGTGCAGCCGATCAACTTCC
CGACGGTGCCGCGCGGCACCGAACGGCTGCGCTTCACCCCCTCGCCGGTGCATG
ACCTGAAACAGATCGACGGGCTGGTGCATGCCATGGATCTGCTCTGGGCGCGCTG

TGCGCTGAATCGCGCCGAGGCCTCGGCCTGA
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12 Table S2. Quantified monomeric compounds in depolymerized alkaline lignin

Compound Concentration 
(mg/L)

Molecular Weight 
(g/mol)

Concentration 
(mM)

Vanillin 386.6 152.15 2.54
Acetovanillone 201.65 166.17 1.21
Guaiacol 132.76 124.14 1.07
Homovanillic acid (HVA) 120.24 182.18 0.66
Vanillic acid 85.58 168.14 0.51
Other trace compounds (e.g., 
syringol, phenol, cresol, m-
xylene)

- - -
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