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Supplementary Table S1: List of oligonucleotides used in the study 

 

Primer 
name 

Target Sequence 

SiHP011 HXT13_fw CGTCTCGTCGGTCTCATATGTCTAGTGCGCAATCCTCTA 

SiHP012 HXT13_rev CGTCTCAGGTCGGTCTCAGGATTCAATCAGAATTCTTTGAGAACTTC 

SiHP013 YlSDR_fw CGTCTCGTCGGTCTCATATGCCTGCACCAGCAAC 

SiHP014 YlSDR_rev CGTCTCAGGTCGGTCTCAGGATTCAAGGACAACAGTAGCCGC 

SiHP015 SOR2_fw CGTCTCGTCGGTCTCATATGTCTCAAAATAGTAACCCTGCAGT 

SiHP016 SOR2_rev CGTCTCAGGTCGGTCTCAGGATTCATTCAGGACCAAAGATAATAGTCT
T 

SiHP046 TrGar1: K254M_fw GGTTCTACTGTTTTGGCTATGTCTGTTACTCCAGCT 

SiHP047 TrGar1: K254M_rev GCTGGAGTAACAGACATAGCCAAAACAGTAGAACCTCTG 

SiHP048 TrGar1: R260L_fw TACTCCAGCTCTGATCAAGGCTAACTTGGAAATCGTTGACTTGGA 

SiHP049 TrGar1: R260L_rev AGTTAGCCTTGATCAGAGCTGGAGTAACAGACTTAGCCAAAACAGTAG
AACC 

SiHP050 TrGar1: K254M, 
R260L_rev 

AGTTAGCCTTGATCAGAGCTGGAGTAACAGACATAGCCAAAACAGTAG
AACCTCTGTTAACGTGG 

SiHP051 AnGar1: K261M_fw CTGTTTTGGCTATGTCTGTTAACCCATCTAGAATCGAAGG 

SiHP052 AnGar1: K261M_rev GATGGGTTAACAGACATAGCCAAAACAGAAGAACCTCTAGAGATGTGC 

SiHP053 AnGar1: R267L_fw GTCTGTTAACCCATCTCTGATCGAAGGTAACAGAAACTTGGTTGCTTTG
G 

SiHP054 AnGar1: R267L_rev CCAAGTTTCTGTTACCTTCGATCAGAGATGGGTTAACAGACTTAGCCAA
AACAGAAGAAC 

SiHP055 AnGar1: K261M, 
R267L_rev 

CCAAGTTTCTGTTACCTTCGATCAGAGATGGGTTAACAGACATAGCCAA
AACAGAAGAACCTCTAGAGATGTGC 
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Supplementary Table S2: List of plasmids used in this study 

 

 
Plasmid name Content Source 

pGG3.2 pYTK001-HXT13 this study 

pGG3.3 pYTK001-YlSDR this study 

pGG3.4 pYTK001-SOR2 this study 

pGG3.6 pYTK001-AnGAR1 this study 

pGG3.6 K261M pYTK001-AnGAR1 [K261M] this study 

pGG3.6 R267L pYTK001-AnGAR1 [R267L] this study 

pGG3.6 K261M, 
R267L 

pYTK001-AnGAR1 [K261M, R267L] this study 

pGG3.7 pYTK001-TrGAR1 this study 

pGG3.7 K254M pYTK001-TrGAR1 [K254M] this study 

pGG3.7 R260L pYTK001-TrGAR1 [R260L] this study 

pGG3.7 K254M, 
R260L 

pYTK001-TrGAR1 [K254M, R260L] this study 

pGG3.9 pYTK001-AnGATA this study 

pGG3.18 pYTK001-AnGAAA this study 

SiHV005 Empty expression backbone pURA3-URA3-tURA3, 2µ, KanR-ColE1 this study 

SiHV033 -URA3 5'Hom-ConLS'-GFP-dropout-ConRE'-KanMX-URA 3'Hom-KanR-
ColE1 URA3 integration plasmid, with KanMX dominant marker 

this study 

SiHV040 URA3_5’-pCCW12-AnGATA-tPGK1-pPGK1-AnGAR1-tENO1-pTDH3-
HXT13-tSSA1-pTEF2-YlSDR-tADH1- pAgTEF-KanMX-tAgTEF-URA3_3’- 
KanR-ColE1 

this study 

SiHV041 URA3_5’-pCCW12-AnGATA-tPGK1-pPGK1-TrGAR1-tENO1-pTDH3-
HXT13-tSSA1-pTEF2-YlSDR-tADH1- pAgTEF-KanMX-tAgTEF-URA3_3’- 
KanR-ColE1 

this study 

SiHV042 URA3_5’-pCCW12-AnGATA-tPGK1-pPGK1-AnGAR1-tENO1-pTDH3-
HXT13-tSSA1-pTEF2-SOR2-tADH1- pAgTEF-KanMX-tAgTEF-URA3_3’- 
KanR-ColE1 

this study 

SiHV043 URA3_5’-pCCW12-AnGATA-tPGK1-pPGK1-TrGAR1-tENO1-pTDH3-
HXT13-tSSA1-pTEF2-SOR2-tADH1- pAgTEF-KanMX-tAgTEF-URA3_3’- 
KanR-ColE1 

this study 

SiHV046 URA3_5’-pCCW12-AnGATA-tPGK1-pTDH3-HXT13-tSSA1-pTEF2-
YlSDR-tADH1-pAgTEF-KanMX-tAgTEF-URA3_3’- KanR-ColE1 

this study 

SiHV047 URA3_5’-pCCW12-AnGATA-tPGK1-pTDH3-HXT13-tSSA1-pTEF2-SOR2-
tADH1-pAgTEF-KanMX-tAgTEF-URA3_3’- KanR-ColE1 

this study 

SiHV057 pPGK1-AnGAAA-tENO1, pURA3-URA3-tURA3, 2µ, KanR-ColE1 this study 

SiHV058 pPGK1-TrGAR1 [K254M]-tENO1, pURA3-URA3-tURA3, 2µ, KanR-ColE1 this study 

SiHV059 pPGK1-TrGAR1 [R260L]-tENO1, pURA3-URA3-tURA3, 2µ, KanR-ColE1 this study 

SiHV060 pPGK1-TrGAR1 [K254M, R260L]-tENO1, pURA3-URA3-tURA3, 2µ, 
KanR-ColE1 

this study 

SiHV074 pPGK1-TrGAR1-tENO1, pURA3-URA3-tURA3, 2µ, KanR-ColE1 this study 

SiHV079 pPGK1-AnGAR1-tENO1, pURA3-URA3-tURA3, 2µ, KanR-ColE1 this study 

SiHV100 pPGK1-AnGAR1 [K261M]-tENO1, pURA3-URA3-tURA3, 2µ, KanR-ColE1 this study 

SiHV101 pPGK1-AnGAR1 [R267L]-tENO1, pURA3-URA3-tURA3, 2µ, KanR-ColE1 this study 

SiHV102 pPGK1-AnGAR1 [K261M, R267L]-tENO1, pURA3-URA3-tURA3, 2µ, 
KanR-ColE1 

this study 

SiHV115 pTEF1-AnGAR1 [K261M, R267L]-tTDH1, URA3, 2µ, KanR-ColE1 this study 
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SiHV127 pTEF1-AnGAR1 [R267L]-tTDH1, URA3, 2µ, KanR-ColE1 this study 

SiHV128 URA3_5’-pCCW12-AnGATA-tPGK1-pPGK1-AnGAR1 [K261M]-tENO1-
pTDH3-HXT13-tSSA1-pTEF2-SOR2-tADH1- pAgTEF-KanMX-tAgTEF-
URA3_3’- KanR-ColE1 

this study 

SiHV129 URA3_5’-pCCW12-AnGATA-tPGK1-pPGK1-AnGAR1 [K261M, R267L]-
tENO1-pTDH3-HXT13-tSSA1-pTEF2-SOR2-tADH1- pAgTEF-KanMX-
tAgTEF-URA3_3’- KanR-ColE1 

this study 

SiHV136 URA3_5’-pCCW12-AnGATA-tPGK1-pPGK1-AnGAR1[R267L]-tENO1- 
pAgTEF-KanMX-tAgTEF-URA3_3’- KanR-ColE1 

this study 

SiHV137 URA3_5’-pCCW12-AnGATA-tPGK1-pPGK1-AnGAR1 [R267L, K261M]-
tENO1- pAgTEF-KanMX-tAgTEF-URA3_3’- KanR-ColE1 

this study 

SiHV158 URA3_5’-pCCW12-AnGATA-tPGK1-pPGK1-AnGAR1-tENO1- pAgTEF-
KanMX-tAgTEF-URA3_3’- KanR-ColE1 

this study 
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Supplementary Figure S3. Integral carbon balance of aerobic batch fermentation of S. cerevisiae 
SiHY001 in a stirred-tank bioreactor. The bars depict the amount of carbon (mol %) of each measured 
component at the sample time in respect to the total sum of carbon in the system. For estimation of 
carbon content in cell dry weight (CDW), the biomass composition was assumed to be CH1,82O0,58N0,16 
(Villadsen et al., 2011). Concentration of carbon dioxide (mol h-1) was integrated over the process time 
using MatLab’s trapz function (MATLAB, 2017, 9.3.0.713579 (R2017b), Natick, Massachusetts: The 
MathWorks Inc.). “Sampling” depicts loss of carbon due to sampling. Glycerol and acetate could only 
be detected in small amounts in the first 48 h of the process.  
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Supplementary Figure S4. Graphical representation of the differences in protein stability 
(dStability) and ligand affinity (dAffinity) for mutants of the lysine and arginine residues 
interacting with the phosphoryl group of NADPH in TrGar1 and AnGar1. Differences in the 
protein stability (black squares) and ligand affinity (empty circles) for various substitutions of K261 (A, 
B) and R267 (C, D) in AnGar1 or K254 (E, F) and R260 (G, H) in TrGar1, with NADH or NADPH, were 
calculated in MOE (Molecular Operating Environment, Chemical Computing 
Group, https://www.chemcomp.com/). 

https://www.chemcomp.com/
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Supplementary Figure S5. Integral carbon balance of aerobic batch fermentation of S. cerevisiae 
SiHY030 (Sor2, AnGar1[R267L]) in a stirred-tank bioreactor. The bars depict the amount of carbon 
(mol %) of each measured component at the sample time in respect to the total sum of carbon in the 
system. For estimation of carbon content in cell dry weight (CDW), the biomass composition was 
assumed to be CH1,82O0,58N0,16 (Villadsen et al., 2011). Concentration of carbon dioxide (mol h-1) was 
integrated over the process time using MatLab’s trapz function (MATLAB, 2017, 9.3.0.713579 (R2017b), 
Natick, Massachusetts: The MathWorks Inc.). “Sampling” depicts loss of carbon due to sampling. 
Glycerol, ethanol, and acetate could only be detected in small amounts in the first 48 h of the process. 

 

Supplementary Figure S6. Integral carbon balance of aerobic batch fermentation of S. cerevisiae 
SiHY032 (Sor2, AnGar1[K261M, R267L]) in a stirred-tank bioreactor. The bars depict the amount of 
carbon (mol %) of each measured component at the sample time in respect to the total sum of carbon 
in the system. For estimation of carbon content in cell dry weight (CDW), the biomass composition was 
assumed to be CH1,82O0,58N0,16 (Villadsen et al., 2011). Concentration of carbon dioxide (mol h-1) was 
integrated over the process time using MatLab’s trapz function (MATLAB, 2017, 9.3.0.713579 (R2017b), 
Natick, Massachusetts: The MathWorks Inc.). “Sampling” depicts loss of carbon due to sampling. 
Glycerol, ethanol, and acetate could only be detected in small amounts in the first 48 h of the process. 
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Supplemetary Figure S7. Performance of engineered GalA reductase variants in co-
fermentations of GalA and glucose. Different GalA reductase variants (AnGar1_WT, AnGar1[R267L] 
and AnGar1[K261M/R267L] were integrated into the genome of the adh1Δ gpd1Δ gpd2Δ strain 
JWY019, yielding strains SiHY072, SiHY062 and SiHY063, respectively. The OD600 (A) and the glucose 
concentration in the supernatant (B) were monitored over the cultivation time of 9 days via photometry 
and HPLC analysis, respectively. Mean values and standard deviations of biological triplicates are 
shown. The same color code applies to both panels. 
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