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Table S1. List of all primers used in this work and the probable Duet promoter sequence.

Amplicon Forward primer  Reverse primer Amplicon Reference
length
Degenerate AGGCCGCCTAG CAAGGACACGGT 191 bp This work
promoter GCCG AGCGATCGAACG
DSD gene ATGCAGCGTTC CTACAGCACCGG 1908 bp This work
GATCGC CTTGC
B0015 AGCGGGGCGG ACACAAATTTAA 246bp This work
Terminator CGCGCAAGCC  ATCGTAATTATT
GGTGCTGTAGA GGGGACCCCCAA
CACCTGCAATG GCTTGCCGGCTA
CATGAGCTCGC GTAACATCTCAC
ATGCCCA
Sequencing CTCCTGCATCA This work
primer GGTCGAACTT
DSD ¢cDNA CTTATGACGGC AGGAATACGGTT 174bp This work
GTGGAGTTC CGGCGTTC
cysG cDNA TTGTCGGCGGT ATGCGGTGAACT 105bp Zhuo et al.
GGTGATGTC GTGGAATAAACG 2011
hcaT cDNA GCTGCTCGGCT CCAACCACGCTG 86 bp Zhuo et al.
TTCTCATCC ACCAACC 2011
idnT cDNA CTGTTTAGCGA ACAAACGGCGGC 90 bp Zhuo et al.
AGAGGAGATG GATAGC 2011
C
Predicted GACGCTCTCCCTTATGCGACTCCTGCATTAGGA  This work
Duet AATGGAATTGTGAGCGGATAACAATTCCCCTG
promoter TAGAAATAATTTTGTTTAACTTTAATAAGGAGA

(iPromoter-2L) TATACC
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Figure S1. SDS-PAGE of soluble (SF) and insoluble (IF) protein fractions of cells at (a) 24 h and (b)
48 h from a shake flask cultivation of E. coli ATCC 31882 without DSD gene (wt), with inducible
DSD expression (CDF), and constitutive DSD expression (7, 26 and 47). DSD has a molecular mass
of 70 kDa but it cannot be detected in the gel. Precision Plus Protein Unstained Protein Standards
(Biorad) were used to determine molecular wight of protein bands and the black arrows indicate the
expected position of DSD at 70 kDa. The samples and gels were prepared together and run in parallel.
The pictures were taken separately with a GelDoc Go Imaging System (Biorad) and visualised in the
Image Lab Touch Software (Biorad).
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Figure S2. PCA titres in the 48 h culture in A) E. coli BW25113 and B) E. coli BL21(DE3). The cells
were transformed with the plasmids, pCDFDuet-DSD (CDF); pCDFDuet-DSD-No_T7 (CDF-No T7);
pCDFDuet-DSD-No UTR  (CDF-No _UTR);  pCDFDuet-DSD-5' terminator  (CDF-5"_term);
pSEVA221-DSD-1.26 (SEVA-1.26); pSEVA221-DSD-No_promoter (SEVA-No prom); and
pSEVA221-DSD-Duet_promoter (SEVA-Duet prom), respectively. The cells were grown in 1 mL
modified M9 medium in a 96-deepwell plate in the presence (+) or absence (=) of 1 mM IPTG in the
cultivation medium. All strains were cultivated in triplicates and error bars represent the standard

deviation.



Table S2. C, values at 18h, 24h and 48h of DSD, cycG, hcaT and idnT genes in the E. coli strain
ATCC 31882 transformed with pCDFDuet-DSD, pSEVA221-DSD 2.7, pSEVA221-DSD 1.26,

SEVA221-DSD 2.47, pSEVA221-DSD-1.77, ATCC 31882- pCDFDuet-DSD-No_T7 and ATCC
31882-pSEVA221-DSD-No_promoter.

ATCC pCDF pSEVA pSEVA pSEVA pSEVA pCDF pSEVA

(Cy) Duet- 221- 221- 221- 221- Duet- 221-

DSD DSD- DSD- DSD- DSD- DSD- DSD-

(Cy 2.7 1.26 2.47 1.77 No_T7 No_prom

(Co) (Co) (Co) (Cq) (Co) (Co)

18h DSD 21.07 19.19£0. 19.82+  21.04+  31.66+  14.53+ 23.50+
0.36 37 0.26 1.14 2.32 2.70 0.37

CycG  29.03= 29.84+ 29.29+0. 2832+ 2885+ 21.05+ 2247+ 21.24+
1.86 0.76 42 0.14 0.62 0.43 0.87 0.85

hcaT 26.87 29.33+ 29.60+0. 29.78+  30.83+  25.15£  23.96+ 23.83+
0.94 0.34 32 0.80 1.36 0.32 1.08 0.31

idnT 28.88+ 30.66+ 29.26+0. 29.85+  30.34+  22.73+  24.53+ 23.29+

1.02 0.33 39 0.49 1.86 0.47 1.17 0.37

24h DSD 16.55+ 15.98+0. 15.87+ 1620+ 3421+  17.65+ 20.47+
0.62 30 0.19 1.27 3.32 0.73 0.59

CycG  29.03= 29.84+ 29.29+0. 2832+ 2885+ 23.11=  21.67+ 22.72+
1.86 0.76 42 0.14 0.62 0.60 0.46 2.74

hcaT 23.57 2599+ 24.04+0. 24.67+ 2532+ 2240+  24.58+ 23.90+

0.54 0.59 58 0.26 0.70 0.73 1.00 0.39

idnT 26.50+ 27.35£ 24.86+0. 2526+ 2626+ 2474+ 2487+ 2447+

0.24 1.06 33 0.80 0.55 0.67 0.45 0.66

48h DSD 20.57+ 27.15+0. 26.77+ 2621+  34.68+ 2147+ 26.25+
0.49 38 0.51 0.82 1.00 0.46 0.18

CycG  29.03= 29.84+ 29.29+0. 2832+ 2885+ 2249+  26.29+ 23.16+
1.86 0.76 42 0.14 0.62 0.27 0.40 0.49

hcaT 29.63+ 32.64+ 32.13#1. 30.52+  30.11+&  25.17£  30.62+ 27.15¢

0.65 0.77 08 1.19 0.47 0.16 0.90 0.22

idnT 29.56+ 33.07+ 32.15+0. 31.87+  30.07+ 26.25+  31.43+ 27.78+

0.90 1.41 45 0.80 0.58 0.30 1.37 0.29




Table S3. Relative expression-change of DSD gene by the three synthetic promoters compared to the
expression in pCDFDuet-DSD by the T7-promoter in E. coli ATCC 31882.

pCDF  pSEVA pSEVA pSEVA pSEVA  pCDF pSEVA
Duet- 221- 221- 221- 221- duet- 221-DSD
ue DSD27  DSD DSD DSD  DSD no- no-
DSD 1.26 247 1.77 T7 promoter
promote
r
18h Normalized -7.99+ -8.85+ -8.53+ -8.32+ 14.17+ -1.87+ 7.12+
Cq (ACq) 0.41 0.31 0.32 0.31 2.28 243 0.48
Relative Cq -0.86+ -0.54+ -0.33+ 25.56+ 941+ 18.34+
vs CDF 0.24 0.34 0.30 2.45 2.49 0.50
(AACq)
Fold change 1.83+ 1.50+ 1.28+ 5.28E- 4.16E- 3.18E-06+
in 0.30 0.36 0.26 08+ 03+ 9.26-107
expression 4.88-10%  4.00-10°
(2»AACq)
24h  Normalized -9.60+ -8.04+ -8.53+ -8.88+ 8.79+ -9.52+ 0.55+
Cq (ACq) 0.44 0.33 0.41 0.94 1.74 3.05 0.27
Relative Cq 1.56+ 1.07+ 0.73% 22.75+ 4.88+ 11.36+
vs CDF 0.49 0.56 1.06 3.10 0.58 0.88
(AACq)
Fold change 0.36+ 0.51+ 0.76+ 5.03- 0.0370£  4.50-10+
in 0.12 0.18 0.45 107+ 0.016 2.42-10*
expression 4.95-107
(2-AACq)
48h  Normalized -11.28+ -4.04+ -3.47+ -3.47+ 10.00+ -7.98+ 0.27+
Cq (ACq) 0.45 0.51 1.07 0.42 0.93 0.84 0.23
Relative Cq 7.24+ 7.81+ 7.81+ 21.11+ 3.30+ 11.55+
vs CDF 0.65 1.13 0.69 0.93 0.96 0.61
(AACq)
Fold change 7.24- 5.83: 5.00- 5.15: 0.13+ 3.63-10%%
in 1073+ 103+ 103+ 107+ 0.077 1.52-10*
expression 2.87-10° 3.82:103 2.47-10° 2.19-107
(2-AACq)

Table S4. Specific production of PCA. Production rates are higher in strains with the synthetic
promoters compared to the T7 promoter.

Strain Max PCA production rate (1/h) (12-18h)
ATCC 31882+pCDFDuet-DSD-T7 | 0.3022
ATCC 31882 pSEVA-DSD-2.7 0.8845
ATCC 31882 pSEVA-DSD-1.26 0.7257
ATCC 31882 pSEVA-DSD-2.47 0.6207
BL21(DE3)+pCDFDuet-DSD-T7 | 0.7009
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