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Table S1 The plasmids used in this study.

Name Description

Hl pRS415-teflp-XcP4He-tef1t-tpilp-dfrl-tpilt-pdc1p-phhb-pdclt
H2 pRS415-teflp-XcP4He-tef1t-tpilp-folm-tpilt-pde 1 p-phhb-pdcit
H3 pRS415-teflp-XcP4He-tef1t

H4 pRS416-tpil p-dfrl-tpilt-pdc1p-phhb-pdclt

HS5 pRS416-tpilp-folm-tpilt-pdclp-phhb-pdclt

He pRS415-teflp-BpP4H-tef1tt

H7 pRS415-teflp-McP4H-tef1t

HS8 pRS415-tef1p-OcT5H-tef1t

H9 pRS415-teflp-SmTS5H-tef1t

H10 pRS415-teflp-OcP4H-tef1t

H11 pRS415-tef1p-HsT3H-tef1t

H12 pRS416-tpilp-geh-tpilt-fbalp-pts-fbalt-gpdp-spr-gpdt-gpm 1 p-dhpr-gpm 1 t-pdc1p-phhb-pdclt

Table S2 The primers used in this study.

Name Sequence (5°-3°)

pRS-TEF1p-F CAGTGAGCGCGCGTAATACGACTCACTATAGGGCGAATTGATAGCTTCAAAATGTTTCTA
TS-TEF1p-R CATTAAAGCTCAATTGAGCCATTTTGTAATTAAAACTTAGATTAGATTGC

TEF1p-TS-F CAATCTAATCTAAGTTTTAATTACAAAATGGCTCAATTGAGCTTTAATGC

TEFt-TS-R CTAGAAAAGTCTTATCAATCTCCTCATACTTGAATCGGGTCTATGTATAC

TS-TEF1t-F ACATAGACCCGATTCAAGTATGAGGAGATTGATAAGACTTTTCTAGTTGC

PRS-TEF1t-R AAGGGAACAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCGATAGCGCCGATCAAAGTAT
pRS-TPIlp-F CAGTGAGCGCGCGTAATACGACTCACTATAGGGCGAATTGTATATCTAGGAACCCATCAG

GGPPS-TPI1p-R

AAGTAGTTGTCGAAATATGACATTTTTAGTTTATGTATGTGTTTTTTGTA

TPI1p-GGPPS-F

TTAAATCTATAACTACAAAAAACACATACATAAACTAAAAATGTCATATTTCGACAACTA

TPI1t-GGPPS-R AGATAATATTTTTATATAATTATATTAATCCTACTTTCTTCTTCTAATTGTGAAT
GGPPS-TPI1t-F ATTCACAATTAGAAGAAGAAAGTAGGATTAATATAATTATATAAAAATATTATCT
pRS-TPIIt-R AAGGGAACAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTATATAACAGTTGAAATTTG
PDCl1p-TPI1t-R GAACATATGCTCACCCAGTCGCATGTATATAACAGTTGAAATTTGGATAA

TPI1t-PDClp-F TTATCCAAATTTCAACTGTTATATACATGCGACTGGGTGAGCATATGTTC

tHMGR-PDCIp-R

CTTCAGTTTTCACCAATTGGTCCATTTTGATTGATTTGACTGTGTTATTT

PDC1p-tHMGR-F

AAATAACACAGTCAAATCAATCAAAATGGACCAATTGGTGAAAACTGAAG

PDCI1t-tHMGR-R

TTAACTAATAATTAGAGATTAAATCGCTTAGGATTTAATGCAGGTGACGG

tHMGR-PDC1t-F

CCGTCACCTGCATTAAATCCTAAGCGATTTAATCTCTAATTATTAGTTAA

pRS-PDCI1t-R

AAGGGAACAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCGGCAGTTTTGAATTGAGTAA

ENO2p-PDCI1t-R

CTTTCTATACCCGCAGCGTCGACACGGCAGTTTTGAATTGAGTAACCATT

PDCI1t-ENO2p-F

AATGGTTACTCAATTCAAAACTGCCGTGTCGACGCTGCGGGTATAGAAAG

ERG20-ENO2p-R

TCCTAATTTCTTTTTCTGAAGCCATTATTATTGTATGTTATAGTATTAGTTGCTT

ENO2p-ERG20-F

AAGCAACTAATACTATAACATACAATAATAATGGCTTCAGAAAAAGAAATTAGGA

ENO2t-ERG20-R

GACTAATAATTCTTAGTTAAAAGCACTCTATTTGCTTCTCTTGTAAACTTTG




ERG20-ENO2t-F

CAAAGTTTACAAGAGAAGCAAATAGAGTGCTTTTAACTAAGAATTATTAGTC

pRS-ENO2t-R AAGGGAACAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCAGGTATCATCTCCATCTCCC
TEF1p-GDHI-F AAAGAAAGCATAGCAATCTAATCTAAGTTTTAATTACAAAATGTCAGAGCCAGAATTTCA
TEF1t-GDHI1-R ATATAAAAGATATGCAACTAGAAAAGTCTTATCAATCTCCTTAAAATACATCACCTTGGT
GDHI1-K74V-F CCGCCAAGGGTCCATACGTTGGTGGTCTACGTTTCCATCC

GDH1-K74V-R GGATGGAAACGTAGACCACCAACGTATGGACCCTTGGCGG

GDHI1-T177S-F CTCCTGGGAAGGTGTCTTATCTGGTAAGGGTTTGAACTGG

GDHI1-T177S-R CCAGTTCAAACCCTTACCAGATAAGACACCTTCCCAGGAG

TEF1p-GDH2-F AAAGAAAGCATAGCAATCTAATCTAAGTTTTAATTACAAAATGGATCAGACATATTCTCT
TEF1t-GDH2-R ATATAAAAGATATGCAACTAGAAAAGTCTTATCAATCTCCTTAAATCACACCCTGCGCCA
GDH2-K92V-F CTGCCATCGGCCCGTACGTTGGCGGTATGCGCTTCCATCC

GDH2-K92V-R GGATGGAAGCGCATACCGCCAACGTACGGGCCGATGGCAG

GDH2-T195S-F CAATACCGCCTGCGTCTTCTCTGGTAAGGGCCTTTCATTT

GDH2-T195S-R

AAATGAAAGGCCCTTACCAGAGAAGACGCAGGCGGTATTG

TEF1p-R

TTTGTAATTAAAACTTAGATTAGATTGC

TEF1p-XcP4H-F

AAAGAAAGCATAGCAATCTAATCTAAGTTTTAATTACAAAATGAATACTGCCCCCAGAAG

TEFt-XcP4H-R

ATATAAAAGATATGCAACTAGAAAAGTCTTATCAATCTCCCTACACATCACCGTCTCTAG

TEF1t-F GGAGATTGATAAGACTTTTCTAGTTGC

TPIp-TEF1t-R ACGGGTAATCTTCCACCAACCTGATGGGTTCCTAGATATAGATAGCGCCGATCAAAGTAT
TEF1t-TPI1p-F ATTCGATATTGTCGTAACAAATACTTTGATCGGCGCTATCTATATCTAGGAACCCATCAG
TPI1p-R TTTTAGTTTATGTATGTGTTTTTTGTA

TPI1p-DFRI-F TTAAATCTATAACTACAAAAAACACATACATAAACTAAAAATGGCTGGAGGAAAGATTCC
TPIIt-DFRI-R AAAGAAAAGAAGATAATATTTTTATATAATTATATTAATCTCATTTACGATTGTATAGAG
TPIIt-F GATTAATATAATTATATAAAAATATTATCT

TPI1p-FolM-F TTAAATCTATAACTACAAAAAACACATACATAAACTAAAAATGGGTAAAACCCAGCCCTT
TPI1t-FoIM-R AAAGAAAAGAAGATAATATTTTTATATAATTATATTAATCTTAACGCAGATGACGACCGC
PDClp-R TTTGATTGATTTGACTGTGTTATTT

PDCl1p-PCD-F TCATAACCTCACGCAAAATAACACAGTCAAATCAATCAAAATGACCGCACTCACCCAAGC
PDCI1t-PCD-R TGCTTATAAAACTTTAACTAATAATTAGAGATTAAATCGCTCATTTGCGCCCCTCGGCGG

PDCIt-F

GCGATTTAATCTCTAATTATTAGTTAA
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Figure S1. Western blot of P4Hs and T5Hs. Two P4Hs, XcP4H (34.0 kD) and
BpP4H (33.9 kD), and two T5Hs, OcT5H (58.4 kD) and SmT5H (51.9 kD) were His-
tagged and expressed in pRS415 plasmid, followed by yeast protein extraction and
western blotting using the previously established protocols!2. The tagged protein was
detected by DAB.
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Figure S2. In vitro enzyme activities of P4Hs and T5Hs. Two P4Hs, XcP4H and
BpP4H, and two T5Hs, OcT5H and SmTS5H were expressed in pRS415 plasmid,
followed by culturing the recombinant yeast strains in the same condition as described
in the article and measuring the enzyme activities using a previously established
protocol®. All of the enzyme activities were normalized to that of XcP4H using MH4
as the cofactor. All of the enzymes demonstrated higher activities when using BH4 as
the cofactor. The activities of OcT5H and SmT5H were 50%~75% higher than that of
XcP4H and BpP4H when using BH4 as the cofactor.
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