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Figure S19. Structural alignment of LCC crystal and AlphaFold3-predicted models
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TABLES

Table S1. Primers used to amplify YebF-LCC specifying sequences with site-
saturating mutations

Primer Sequence (5° 2 3°)

Y95X-Fwd  GCAATGTCTCCGGGTNNNACGGCAGATGCGAGC
Y95X-Rev GCTCGCATCTGCCGTNNNACCCGGAGACATTGC
L102X-Fwd GATGCGAGCTCTNNNGCGTGGCTGGGTC
L102X-Rev  GACCCAGCCACGCNNNAGAGCTCGCATC
V212X-Fwd GAAGCGGATACGNNNGCACCAGTCAGCC
V212X-Rev  GGCTGACTGGTGCNNNCGTATCCGCTTC

Table S2. Primers used to amplify LCC specifying sequences lacking the YebF tag

Primer Sequence (5° 2 3°)?

LCC-Nc-F ATTCAGTCCCATGGGCAATCCGTACC
LCC-Xh-R ATTCAGTCCTCGAGCTGGCAGTGACGG

ARestriction enzyme recognition sites shown in bold.
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FIGURES

Figure S1. Secretion of YebF-LCC from Escherichia coli BL21 (DE3) indicated
by a BHET zone clearing assay

Day 1

Day 2

Day 3

Figure S1. Secretion of YebF-LCC from Escherichia coli BL21 (DE3) indicated by a BHET
zone clearing assay. E. coli colonies expressing the gene specifying YebF-LCC were grown on
LB auto-induction agar plates supplemented with 5 mM BHET. The plate was incubated at 37°C
for three days following inoculation with three single colonies.
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Figure S2. Identification of active-site proximal residues in LCC using HotSpot
Wizard

Figure S2. Identification of active-site proximal residues in LCC using HotSpot Wizard.
Residues located in or near the active site of wild-type (WT) LCC, as predicted by HotSpot Wizard,
are shown in white. The catalytic residue S165 is highlighted in green. Residues selected for site-
saturation mutagenesis are indicated in bold. The analysis was performed using the AlphaFold3-
predicted structure of WT LCC as the input template.
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Figure S3. Comparison of glide gscores LCC mutant docking structures with PET

dimer and trimer
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Figure S3. Comparison of Glide gscores for LCC mutant docking with PET dimer and
trimer. Docking scores of LCC mutants, as suggested by HotSpot Wizard (Fig. S2), are shown
for PET trimer (A) and PET dimer (B). The average and median Glide gscores of wild-type (WT)
and mutant enzymes are indicated by blue and black lines, respectively. Mutants exhibiting higher
average scores than WT are underlined. All mutant structures were generated using AlphaFold3.
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Figure S4. Screening for more active YebF-LCC-V212X variants using a BHET
zone of clearance assay
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Figure S4. Screening for more active YebF-LCC-V212X variants using a BHET zone of
clearance assay. (A) Random E. coli colonies (31 total) expressing YebF-LCC variants V212X
supplemented with 0.025% glycine and 5 mM BHET. The clearance ratio value for wild-type
(WT) YebF-LCC is represented by a blue dashed line. (B) Selected colonies from A were used to
grow an overnight culture in LB liquid media. An aliquot of each culture (1 uL) was spotted on an
LB auto-induction agar plate supplemented with 0.025% glycine and 5 mM BHET. The plate was
incubated at 30°C for one day, followed by 42°C for one day.
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Figure S5. Screening for more active YebF-LCC-Y95X and L102X variants using
a BHET zone clearing assay
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Figure S5. Screening for more active YebF-LCC Y95X and L102X variants using a BHET
zone clearing assay. Shown are more colonies expressing YebF-LCC single-site variants derived
from site-saturated mutagenesis of residues Y95 (A). E. coli colonies expressing the variants were
incubated on LB auto-induction agar plates supplemented with 0.025% glycine and 5 mM BHET.
The plates were incubated at 30°C for one day, followed by 42°C for one day. Colonies expressing
variants more active than wild-type (WT) YebF-LCC (yellow asterisk) are marked with a red
asterisk. Random E. coli colonies (62 and 31 total) expressing YebF-LCC variants Y95X (B) and
L102X (C) were grown on LB auto-induction agar plates supplemented with 0.025% glycine and
5 mM BHET. The ratio for WT YebF-LCC is represented by a blue dashed line.
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Figure S6. Multiple sequence alignment of YebF-LCC-Y9S5F from colony #42

WT ATGAAAAAGCGTGGTGCATTCCTGGGTCTGCTCCTGGTCAGCGCCTGTGCATCGGTGTTT
Y95X#42 ATGAAAAAGCGTGGTGCATTCCTGGGTCTGCTCCTGGTCAGCGCCTGTGCATCGGTGTTT
WT GCGGCGAACAATGAAACCAGCAAGAGCGTCACCTTCCCTAAATGCGAAGATCTGGATGCT
Y95X#42 GCGGCGAACAATGAAACCAGCAAGAGCGTCACCTTCCCTAAATGCGAAGATCTGGATGCT
WT GCGGGTATTGCGGCTAGCGTTAAGCGTGACTACCAGCAGAACCGTGTTGCGCGCTGGGCG
Y95X#42 GCGGGTATTGCGGCTAGCGTTAAGCGTGACTACCAGCAGAACCGTGTTGCGCGCTGGGCG
WT GACGACCAGAAAATTGTGGGTCAAGCCGATCCAGTCGCATGGGTGAGCCTGCAAGACATT
Y95X#42 GACGACCAGAAAATTGTGGGTCAAGCCGATCCAGTCGCATGGGTGAGCCTGCAAGAGATT
WT CAGGGTAAAGACGACAAGTGGAGCGTTCCGCTGACTGTTCGTGGCAAGAGCGCTGATATC
YO95X#42 CAGGGTAAAGACGACAAGTGGAGCGTTCCGCTGACTGTTCGTGGCAAGAGCGCTGATATC
WT CATTACCAAGTCAGCGTCGACTGCAAGGCCGGTATGGCCGAGTACCAACGCCGTCACATG
Y95X#42 CATTACCAAGTCAGCGTCGACTGCAAGGCCGGTATGGCCGAGTACCAACGCCGTCAGATG
WT AGCAATCCGTACCAGCGTGGTCCGAATCCGACCCGCAGCGCGCTGACCGCGGACGGCCCG
Y95X#42 AGCAATCCGTACCAGCGTGGTCCGAATCCGACCCGCAGCGCGCTGACCGCGGACGGCCEG
WT TTCAGCGTGGCAACCTATACCGTGAGCCGCTTGAGCGTGAGCGGTTTCGGTGGCGGCGTT
YO95X#42 TTCAGCGTGGCAACCTATACCGTGAGCCGCTTGAGCGTGAGCGGTTTCGGTGGCGGCGTT
WT ATCTATTACCCGACGGGCACGAGCCTGAGCCTTCGGTGGCATTGCAATGTCTCCGGGTTAC
Y95X#42 ATCTATTACCCGACGGGCACGAGCCTGACCTTCGGTGGCATTGCAATGTCTCCGGGTTTT
WT ACGGCAGATGCGAGCTCTTTAGCGTGGCTGGGTCGCCGCCTGGCCTCGCACGGCTTTGTA
Y95X#42 ACGGCAGATGCGAGCTCTTTAGCGTGGCTGGGTCGCCGCCTGGCCTCGCACGGCTTTGTA
WT GTTTTGGTGATCAACACTAATAGCCGTTTTGACTATCCGGACTCACGTGCGTCCCAGCTG
Y95X#42 GTTTTGGTGATCAACACTAATAGCCGTTTTGACTATCCGGACTCACGTGCGTCCCAGCTG
WT AGCGCGGCACTGAACTATCTGCGTACGTCCAGCCCGAGCGCCGTTCGTGCGCGCTTGGAT
YO5X#42 AGCGCGGCACTGAACTATCTGCGTACGTCCAGCCCGAGCGCCGTTCGTGCGCGCTTGGAT
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WT GCGAATCGTCTGGCCGTCGCGGGTCACAGCATGGGTGGCGGCGGCACGCTGAGAATCGCG
Y95X#42 GCGAATCGTCTGGCCGTCGCGGGTCACAGCATGGGTGGCGGCGGCACGCTGAGAATCGCG
WT GAGCAAAACCCGTCCCTTAAAGCTGCGGTGCCGCTGAGCCCTTGGCAGACCGATAAAACC
YO5X#42 GAGCAAAACCCGTCCCTTAAAGCTGCGGTGCCGCTGACCCCTTGGCACACCGATAAAACC
WT TTCAATACCTCTGTGCCGGTTCTGATTGTCGGTGCTGAAGCGGATACGGTCGCACCAGTC
YO5X#42 TTCAATACCTCTGTGCCGGTTCTGATTGTCGGTGCTGAAGCGGATACGGTCGCACCAGTC
WT AGCCAGCATGCAATTCCGTTTTATCAAAATCTGCCGTCCACGACCCCGAAAGTGTACGTT
Y95X#42 AGCCAGCATGCAATTCCGTTTTATCAAAATCTGCCGTCCACGACCCCGAAAGTGTACGTT
WT GAGCTGGATAATGCGAGCCACTTTGCACCGAATTCCAATAACGCAGCCATCAGCGTGTAC
Y95X#42 GAGCTGGATAATGCGAGCCACTTTGCACCGAATTCCAATAACGCAGCCATCAGCGTGTAC
WT ACCATCTCTTGGATGAAGCTGTGGGTTGATAACGACACCCGCTATCGTGAATTCTTGTGT
Y95X#42 ACCATCTCTTGGATGAAGCTGTGGGTTGATAACGACACCCGCTATCGTCAATTCTTGTGT
WT AACGTTAACGATCCGGCGCTGAGCGACTTTCGTAGCGAACAACCGTCAGCTGCCAGCATCAC
Y95X#42 AACGTTAACGATCCGGCGCTGAGCGACTTTCGTACGAACAACCGTCACTGCCAGCATCAC
WT CATCATCACCACTGA

Y95X#42 CATCATCACCACTGA

skkskokskskokskskkskokskskk
Figure S6. Multiple sequence alignment of YebF-LCC-Y9SF from colony #42. The mutation
YO95F (TAC—TTT) is highlighted in yellow. Asterisks denote fully conserved residues. The
plasmid sequences of the wild type and the double mutant were aligned using CLUSTALW.

11



Supporting Information

Figure S7. Screening for more active YebF-LCC-V212T-L102X variants using a
BHET zone of clearance assay
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Figure S7. Screening for more active YebF-LCC-V212T-L102X variants using a BHET zon

of clearance assay. (A) Random E. coli colonies (15 total) expressing YebF-LCC variants V212T-
L102X supplemented with 0.025% glycine and 5 mM BHET. The clearance ratio value for YebF-
LCC V212T is represented by a blue dashed line. (B) Selected colonies from A were used to grow
an overnight culture in LB liquid media. An aliquot of each culture (1 uL) was spotted on an LB
auto-induction agar plate supplemented with 0.025% glycine and 5 mM BHET. The plate was
incubated at 30°C for one day, followed by 42°C for one day. The mutants with the highest and
second-highest ratios are greater than those of the YebF-LCC V212T control (yellow asterisk) is
marked with a red asterisk.
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Figure S8. Comparison of clearance zone formation by E. coli colonies expressing
YebF-LCC and LCC variants on BHET supplemented agar plates
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Figure S8. Comparison of clearance zone formation by E. coli colonies expressing YebF-LCC
and LCC variants on BHET supplemented agar plates. E. coli colonies expressing YebF-LCC
and LCC variants were incubated on LB auto-induction agar plates supplemented with 0.025%
glycine and 5 mM BHET. The plates were incubated at 30°C for one day (A), followed by 42°C
for one day (B). The areas of the clearance zones and the corresponding colonies were measured
with ImageJ and expressed as ratios. The promiscuous cell-hydrolyzing activity of LCC results in
less defined colonies, and correspondingly, more significant uncertainties in the ratios of clearance
halo size to colony size.
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Figure S9. Verification of the expression for YebF-LCC variants in E. coli in LB
autoinduction media
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Figure S9. Expression of YebF-LCC variants in E. coli in LB autoinduction media. E. coli
BL21 (DE3) harbouring pD421-YebF-LCC variants was cultured in LB autoinduction medium
supplemented with 0.025% glycine at 30 °C with shaking at 180 rpm for 48 h. The predicted
YebF-LCC (41.8 kDa) is indicated by the red arrow. Lane T: total cellular protein; lane S: soluble
cellular protein; lane Su: culture supernatant.

Figure S10. Determination of Tm values for LCC WT, V212T, and L102F-V212T
by UV absorbance
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Figure S10. Determination of Tm values for LCC WT, V212T, and L102F-V212T by UV
absorbance. Samples (0.2 mg/mL) of (A) LCC WT, (B) V212T, and (C) L102F-V212T were
monitored at 280 nm across a temperature range of 25 to 105°C, with a heating rate of 10°C/min.
The melting temperature (Tm) was determined as the midpoint of the highest absorbance value,
indicated by a vertical black dashed line.
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Figure S11. Michaelis-Menten plot of LCC variants using pNPB as substrate
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Figure S11. Michaelis-Menten plot of LCC variants using pNPB as substrate. Michaelis-
Menten plots for WT (circles), V212T (triangles), and L102F-V212T (squares) were generated
under identical buffer conditions at 45 °C. Data points represent the mean of triplicate
measurements. Kinetic parameters (k.,; and Ky;) were derived by fitting the data to the Michaelis-
Menten equation (Table 1).

16



Supporting Information

Figure S12. Hill plot analysis of LCC variants using 3PET
6.0 F
5.0F
4.0F
3.0}

Rate (s™)

20F
1.0F

O " 1 2 1 . 1 a 1 . 1 . 1 . 1
0 50 100 150 200 250 300 350
[SPET] (uM)

Figure S12. Hill plot analysis of LCC variants using 3PET. Hill plots for WT (circles), V212T
(triangles), and L102F-V212T (squares) were generated using variable concentrations of 3PET
under identical buffer and temperature conditions. Turbidity was measured at 600 nm. All data
points represent the mean of triplicate measurements. Kinetic parameters (k.,, Ky, and Hill
coefficient n) were obtained by fitting the data to the Hill equation (Table 2).

Figure S13. Docking models of 3PET with LCC variants

17
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(A)

(E)

Figure S13. Docking models of 3PET with LCC variants. Docking poses of 3PET with wild-
type and mutant LCC enzymes are shown. Wild-type LCC with Val212 in horizontal and vertical
conformations (A, B), respectively. V212T mutant with Thr212 in horizontal and vertical
conformations (C, D). L102F-V212T double mutant with Thr212 in horizontal and vertical

conformations (E, F). 3PET molecules are shown in white. Catalytic pocket residues are labelled
in bold.

Figure S14. Glide gscores of 3PET-LCC mutant docking models
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Figure. S14. Glide gscores for 3PET-LCC mutant docking models. Docking models of wild-
type LCC (WT), V212T, and L102F-V212T were evaluated based on Glide gscores. Models
featuring Val or Thr residues in a horizontal conformation are shown in blue, while those with
vertical conformations are shown in red. For each model, the distance between the catalytic residue
S165 and the carbonyl carbon of 3PET is indicated in brackets alongside the corresponding Glide
gscore. Associated structural representations are provided in Fig. S13.
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Figure S15. Comparison of protein surface hydrophobicity and polarity in 3PET-
LCC mutant docking models
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Figure S15. Comparison of protein surface hydrophobicity and polarity in 3PET-LCC
mutant docking models. Surface properties of three docking models were analyzed: 3PET-wild-
type LCC with horizontal V212 conformation (WT), 3PET-V212T mutant with vertical T212
conformation (T), and 3PET-L102F-V212T double mutant with vertical T212 conformation (FT).
(A) Hydrophobicity, (B) positive surface charge, and (C) negative surface charge were evaluated
across the entire enzyme surface. Hydrophobic moments and surface charge distributions were
calculated using the Protein Surface Analyzer module in Schrodinger Maestro. Corresponding
structural overlays with surface hydrophobicity and polarity mapping are presented in Fig. S16.
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Figure S16. Protein surface analysis of docking models of 3PET with LCC variants

Figure S16. Protein surface analysis of 3PET-LCC docking models. Surface properties were
analyzed for three docking models including 3PET-wild type-LCC with horizontal V212
conformation (A), 3PET-V212T mutant with vertical T212 conformation (B), and 3PET-L102F-
V212T double mutant with vertical T212 conformation (C). The 3PET molecules are shown in
green, and surface patches are color coded with blue indicating positive charge, red indicating
negative charge, and dark green representing hydrophobic regions. Mutation sites including V or
T212 and L or F102 are highlighted with red circles.
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Figure S17. Plasmid map of pD421-YebF-WT-LCC
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Figure S17. Plasmid map for pD421-YebF-WT-LCC. YebF and LCC genes are indicated. The
DNA sequence from the TS5 promoter to the termination codon are shown. Abbreviations: Kan”
(kanamycin resistance), Lacl (lac repressor), Ori (origin), Prs (TS5 promoter), 6xHis tag (six
histidine tag). The sequence is shown in Figure S18.
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Figure S18. Plasmid sequence for pD421-YebF-WT-LCC

TTAATAAGATGATCTTCTTGAGATCGTTTTGGTCTGCGCGTAATCTCTTGCTCTGAAAACGAAAAAACCGCCTTGCA
GGGCGGTTTTTCGAAGGTTCTCTGAGCTACCAACTCTTTGAACCGAGGTAACTGGCTTGGAGGAGCGCAGTCACCA
AAACTTGTCCTTTCAGTTTAGCCTTAACCGGCGCATGACTTCAAGACTAACTCCTCTAAATCAATTACCAGTGGCTG
CTGCCAGTGGTGCTTTTGCATGTCTTTCCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGA
CTGAACGGGGGGTTCGTGCATACAGTCCAGCTTGGAGCGAACTGCCTACCCGGAACTGAGTGTCAGGCGTGGAAT
GAGACAAACGCGGCCATAACAGCGGAATGACACCGGTAAACCGAAAGGCAGGAACAGGAGAGCGCACGAGGGA
GCCGCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCACTGATTTGAGCGTCAGATTTCG
TGATGCTTGTCAGGGGGGCGGAGCCTATGGAAAAACGGCTTTGCCGCGGCCCTCTCACTTCCCTGTTAAGTATCTT
CCTGGCATCTTCCAGGAAATCTCCGCCCCGTTCGTAAGCCATTTCCGCTCGCCGCAGTCGAACGACCGAGCGTAGC
GAGTCAGTGAGCGAGGAAGCGGAATATATCCTGTATCACATATTCTGCTGACGCACCGGTGCAGCCTTTTTTCTCC
TGCCACATGAAGCACTTCACTGACACCCTCATCAGTGCCAACATAGTAAGCCAGTATACACTCCGCTAGCGCTG
Origin (p15a)
AGGTCCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGGCGAGAGTAGGGAACTGCC
AGGCATCAAACTAAGCAGAAGGCCCCTGACGGATGGCCTTTTTGCGTTTCTACAAACTCTTTCTGTGTTGTAAAAC
GACGGCCAGTCTTAAGCTCGGGCCCCCTGGGCGGTTCTGATAACGAGTAATCGTTAATCCGCAAATAACGTAAAA
ACCCGCTTCGGCGGGTTTTTTTATGGGGGGAGTTTAGGGAAAGAGCATTTGTCAGAATATTTAAGGGCGCCTGTCA
CTTTGCTTGATATATGAGAATTATTTAACCTTATAAATGAGAAAAAAGCAACGCACTTTAAATAAGATACGTTGCT
TTTTCGATTGATGAACACCTATAATTAAACTATTCATCTATTATTTATGATTTTTTGTATATACAATATTTCTAGTTT
GTTAAAGAGAATTAAGAAAATAAATCTCGAAAATAATAAAGGGAAAATCAGTTTTTGATATCAAAATTATACATG
TCAACGATAATACAAAATATAATACAAACTATAAGATGTTATCAGTATTTATTATGCATTTAGAATAAATTTTGTGT
CGCCCTTTACACGTACTTAGTCGCTGAAAATTGTGAGCGGATAACAATTACGAGCTTCATGCACAGTTAAATCATA
AAAAATTTATTTGCTTTGTGAGCGGATAACAATTATAATATGTGGAATTGTGAGCGCTCACAATTCCACAACGGTT
TCCCICTAGAAATAATTTTGT T5 promoter
Xbal
TTAACTTTTAGAGACCAAGGAGGTAAAAAATGAAAAAGCGTGGTGCATTCCTGGGTCTGCTCCTGGTCAGCGCCTG
TGCATCGGTGTTTGCGGCGAACAATGAAACCAGCAAGAGCGTCACCTTCCCTAAATGCGAAGATCTGGATGCTGC
GGGTATTGCGGCTAGCGTTAAGCGTGACTACCAGCAGAACCGTGTTGCGCGCTGGGCGGACGACCAGAAAATTGT
GGGTCAAGCCGATCCAGTCGCATGGGTGAGCCTGCAAGACATTCAGGGTAAAGACGACAAGTGGAGCGTTCCGCT
GACTGTTCGTGGCAAGAGCGCTGATATCCATTACCAAGTCAGCGTCGACTGCAAGGCCGGTATGGCCGAGTACCA
ACGCCGTCACATGAGCAATCCGTACCAGCGTGGTCC
YebF Lcc
GAATCCGACCCGCAGCGCGCTGACCGCGGACGGCCCGTTCAGCGTGGCAACCTATACCGTGAGCCGCTTGAGCGT
GAGCGGTTTCGGTGGCGGCGTTATCTATTACCCGACGGGCACGAGCCTGACCTTCGGTGGCATTGCAATGTCTCCG
GGTTACACGGCAGATGCGAGCTCTTTAGCGTGGCTGGGTCGCCGCCTGGCCTCGCACGGCTTTGTAGTTTTGGTGA
TCAACACTAATAGCCGTTTTGACTATCCGGACTCACGTGCGTCCCAGCTGAGCGCGGCACTGAACTATCTGCGTAC
GTCCAGCCCGAGCGCCGTTCGTGCGCGCTTGGATGCGAATCGTCTGGCCGTCGCGGGTCACAGCATGGGTGGCGG
CGGCACGCTGAGAATCGCGGAGCAAAACCCGTCCCTTAAAGCTGCGGTGCCGCTGACCCCTTGGCACACCGATAA
AACCTTCAATACCTCTGTGCCGGTTCTGATTGTCGGTGCTGAAGCGGATACGGTCGCACCAGTCAGCCAGCATGCA
ATTCCGTTTTATCAAAATCTGCCGTCCACGACCCCGAAAGTGTACGTTGAGCTGGATAATGCGAGCCACTTTGCAC
CGAATTCCAATAACGCAGCCATCAGCGTGTACACCATCTCTTGGATGAAGCTGTGGGTTGATAACGACACCCGCTA
TCGTCAATTCTTGTGTAACGTTAACGATCCGGCGCTGAGCGACTTTCGTACGAACAACCGTCACTGCCAGCATCAC
CATCATCACCACTGATAAGGTTGAGGTCTCACCCCAAGGGCGACACCCCCTAATTAGCCCGGG
6xhistdine tag
CGAAAGGCCCAGTCTTTCGACTGAGCCTTTCGTTTTATTTGATGCCTGGCAGTTCCCTACTCTCGCATGGGGAGTCC
CCACACTACCATCGGCGCTACGGCGTTTCACTTCTGAGTTCGGCATGGGGTCAGGTGGGACCACCGCGCTACTGCC
GCCAGGCAAACAAGGGGTGTTATGAGCCATATTCAGGTATAAATGGGCTCGCGATAATGTTCAGAATTGGTTAATT
GGTTGTAACACTGACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCT
GATAAATGCTTCAATAATATTGAAAAAGGAAGAATATGAGCCATATTCAACGGGAAACGTCGAGGCCGCGATTAA
ATTCCAACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGACAATCTA
TCGCTTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACA
GATGAGATGGTCAGACTAAACTGGCTGACGGAATTTATGCCACTTCCGACCATCAAGCATTTTATCCGTACTCCTG
ATGATGCATGGTTACTCACCACTGCGATCCCCGGAAAAACAGCGTTCCAGGTATTAGAAGAATATCCTGATTCAGG
TGAAAATATTGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCACTCGATTCCTGTTTGTAATTGTCCTTTTAACA
GCGATCGCGTATTTCGCCTCGCTCAGGCGCAATCACGAATGAATAACGGTTTGGTTGATGCGAGTGATTTTGATGA
CGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAACTTTTGCCATTCTCACCGGATTCAGTC
GTCACTCATGGTGATTTCTCACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGACG
AGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTCTCCTTCATTACAG
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AAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCATTTGATGCTCGATGAGTT
TTTCTAAGCGGCGCGCCATCGAATGGCGCAAAACCTTTCGCG

Kanamycin resistance
GTATGGCATGATAGCGCCCGGAAGAGAGTCAATTCAGGGTGGTGAATATGAAACCAGTAACGTTATACGATGTCG
CAGAGTATGCCGGTGTCTCTTATCAGACCGTTTCCCGCGTGGTGAACCAGGCCAGCCACGTTTCTGCGAAAACGCG
GGAAAAAGTGGAAGCGGCGATGGCGGAGCTGAATTACATTCCCAACCGCGTGGCACAACAACTGGCGGGCAAAC
AGTCGTTGCTGATTGGCGTTGCCACCTCCAGTCTGGCCCTGCACGCGCCGTCGCAAATTGTCGCGGCGATTAAATC
TCGCGCCGATCAACTGGGTGCCAGCGTGGTGGTGTCGATGGTAGAACGAAGCGGCGTCGAAGCCTGTAAAGCGGC
GGTGCACAATCTTCTCGCGCAACGCGTCAGTGGGCTGATCATTAACTATCCGCTGGATGACCAGGATGCCATTGCT
GTGGAAGCTGCCTGCACTAATGTTCCGGCGTTATTTCTTGATGTCTCTGACCAGACACCCATCAACAGTATTATTTT
CTCCCATGAGGACGGTACGCGACTGGGCGTGGAGCATCTGGTCGCATTGGGTCACCAGCAAATCGCGCTGTTAGC
GGGCCCATTAAGTTCTGTCTCGGCGCGTCTGCGTCTGGCTGGCTGGCATAAATATCTCACTCGCAATCAAATTCAG
CCGATAGCGGAACGGGAAGGCGACTGGAGTGCCATGTCCGGTTTTCAACAAACCATGCAAATGCTGAATGAGGGC
ATCGTTCCCACTGCGATGCTGGTTGCCAACGATCAGATGGCGCTGGGCGCAATGCGCGCCATTACCGAGTCCGGGC
TGCGCGTTGGTGCGGATATCTCGGTAGTGGGATACGACGATACCGAAGATAGCTCATGTTATATCCCGCCGTTAAC
CACCATCAAACAGGATTTTCGCCTGCTGGGGCAAACCAGCGTGGACCGCTTGCTGCAACTCTCTCAGGGCCAGGCG
GTGAAGGGCAATCAGCTGTTGCCAGTCTCACTGGTGAAAAGAAAAACCACCCTGGCGCCCAATACGCAAACCGCC
TCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGA

Lac repressor

Figure S18. Plasmid sequence for pD421-YebF-WT-LCC. Kanamycin resistance (red), lac

repressor (purple), origin (yellow), TS promoter (grey), 6xHistidine tag (magenta), YebF (cyan)
and LCC (green). The plasmid map is shown in Figure S17.
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Figure S19. Structural alignment of LCC crystal and AlphaFold3-predicted models

Figure S19. Structural alignment of LCC crystal and AlphaFold3-predicted models. The
crystal structure of wild-type (WT) LCC (PDB ID: 4EBO, green) was superimposed with
AlphaFold3-predicted structures of WT (cyan), V212T (magenta), and L102F/V212T (yellow)
variants. The root-mean-square deviation (RMSD) values relative to the crystal structure were
0.3369 A, 0.318 A, and 0.3352 A, respectively.
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