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Fig. S1. Time course aerobic fermentation of glycerol-glucose mixture by SK-MAS, which replaced
ScADHI1 with 2,3-BDO in the native strain (D452-2). The fermentation was carried out in 100-ml
Erlenmeyer flasks containing 10 mL of YPDpyog49, With orbital shaking at 200 rpm at 30°C. Glycerol
(red open circle), glucose (sky blue closed circle), acetoin (black open triangle), 2,3-BDO (orange open
square), and ODg (green star) were monitored. The data represents the SD of the average of two
independent experiments.
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Fig. S2. Diagram illustrating the construction of the 2,3-BDO module in the HIS3 plasmid.



Table S1 Primers used in this study.

Primers used for assembling 2, 3 BDO modules/ plasmids.

Xhol-upstream ScADHI-TDH3p FOR. aaaactcgagcacaatatttcaagctataccaagcatacaatcaactatctcatatacatttttcagttcgagtttatca
Notl-TDH3p REV tcatgcggccgetttgtttgtttatgtgte
NotI-ALsS FOR aaagcggccgeatgactaaageaac
BamHI-ALsS REV ttaggatccctacaaagcctttgttttc
Notl-BamHI-DITI )t FOR. tttttgcggccgeggatectaaagtaagag
PGKp- DIT1 it REV cggcatctttgatgaaaagaaaggcaaata
DIT1 yt-PGKp FOR tettttcatcaaagatgecgatttgggege
Notl-PGKp REV atgcggccgctgttttatatttgttgtaaa
PGKp-AlsD FOR atataaaacagcggccgeatgaaaagagaa
BamHI-AlsD REV tttaggatccctactcaggggagecctcag
ALsD-BamHI-D22 ccctgagtagggatectaaagtaagagege
FBAIp-DITI it REV gtactgtcagtattgttatgatgaaaagaaaggc
DIT1t-FBAIp ataacaatactgacagtactaaataattgec
BDHI-Notl-FBAIp REV atgcggecgctttgaatatgtattacttgg
FBAIp-Notl-BDHI FOR catattcaaagcggccgceatgagagctttg
BamHI BDHI REV cceggatccttacttcatttcaccgtgattg
BamHI-RPL41BTt FOR gtaaggatccgeggattgagagcaaategt

Downstream ScADHI-RPL41BTt REV. tttgtcgacttattttttttataacttatttaataataaaaatcataaatcataagaaattcgccgaaaatctttcaage
Upstream ScADH2-TDH3p FOR. atatcaagctacaaaaagcatacaatcaactatcaactattaactatatcgtaatacacatttttcagttcgagtttatc
Downstream ScADH2-RPL41BTt REV. tactaatataggcatacttgataatgaaaactataaatcgtaaagacataagagatccgegecgaaaatctttcaageac
Upstream ScADHS5-TDH3p FOR. ctctgattggaagatacctaagaaaattatttaactacatatctacaaaatcaaagcatctttttcagttcgagtttatc
Downstream ScADH5-RPL41BTt REV. tatctacaaaatagcttatataaaaagtaaaaatatattcatcaaattcgttacaaaagaccgaaaatctttcaagcac

Xhol-upstream ScADH2 aaaactcgagatatcaagctacaaaaagc
Sall-downstream ScADH?2 tttgtcgactactaatataggcatacttg
Xhol-upstream ScADHS aaaactcgagctctgattggaagatacc
Sall-downstream ScADHS tttgtcgactatctacaaaatagcttat

Primers used for constructing multiplex pCas9 plasmids

pCas9-gRNA target 146 ScADHI FOR. tcacactgacttgcacgcetgttttagagctagaaatage
pCas9-gRNA target 146 ScADHI REV. agcgtgcaagtcagtgtgacaaagtcccattcgecacecg
pCas9-gRNA target 640 ScADH2 FOR. gaattgtttacctcgetegggttttagagctagaaatage
pCas9-gRNA target 640 ScADH2 REV. ccgagegaggtaaacaattcaaagtcccattcgecaceeg
pCas9-gRNA target 160 ScADHS5 FOR. agcgtgcaagtcagtgtgacaaagtcccattcgecacecg
pCas9-gRNA target 160 ScADHS5 FOR. tgecacgegtgeaagteactaaagteccattcgecacecg
pCas9 FOR. cggaataggaacttcaaageg

pCas9 REV. ttttttctgcagegaggagec

Primers were used to confirm the homologous integration during the knocking out.

271-downstream ScADHI REV. gagattcatcaactcattgctggagtta
187- upstream ScADH2 FOR. ggtaaagctatagcatgectatcacat
324-downstream ScADH5 REV. gectatttcagtttgtcttacgcacge

Underlines indicate restriction sites and bold font points to the gRNA sequences.



Table S2. Sequence of events for replacing ScADH with the 2,3-BDO module.

aaaactcgagcacaatatttcaagctataccaagcatacaatcaactatctcatatacatttttcagttcgagtttatcattatcaatactgccatttcaaaga
atacgtaaataattaatagtagtgattttcctaactttatttagtcaaaaaattagccttttaattctgctgtaacccgtacatgcccaaaatagggggegggt
tacacagaatatataacatcgtaggtgtctgggtgaacagtttattcctggcatccactaaatataatggageccgctttttaagetggcatccagaaaaa
aaaagaatcccagcaccaaaatattgttttcttcaccaaccatcagttcataggtccattctcttagcgcaactacagagaacaggggceacaaacagge
aaaaaacgggcacaacctcaatggagtgatgcaacctgectggagtaaatgatgacacaaggceaattgacccacgeatgtatctatctcattttcttac
accttctattaccttctgetctetetgatttggaaaaagctgaaaaaaaaggttgaaaccagttccctgaaattattcccctacttgactaataagtatataaa
gacggtaggtattgattgtaattctgtaaatctatttcttaaacttcttaaattctacttttatagttagtcttttttttagttttaaaacaccaagaacttagtttcga
ataaacacacataaacaaacaaagcggcecgeatgactaaagcaacaaaggaacagaagtccttagtgaagaatagaggggoctgagetggtggtgg
actgtctggtggagcagggtgtgactcatgtgttcggtatacctggagegaaaattgatgcagttttcgacgetttgcaggataagggaccggagatta
tagtcgcaaggcacgagcaaaatgctgcattcatggcccaggetgtaggcaggcettactggtaagectggtgtagttettgttacatccggecceggt
gcatcaaatttagcgacggggctattaactgccaatacagagggtgatceggttgttgetetggcgggcaacgttataagggeagaccgtctgaaaag
aacgcaccaatcacttgataacgcggccttgttccagccaataactaagtattccgtcgaggtacaggacgtgaagaatattcccgaagecgttacga
acgcattcagaatcgcatccgetggtcaggeaggageagctttcgtetegtttccacaggatgtggtaaacgaggttactaacactaagaacgtgaga
getgttgcagcacccaaattaggtcccgetgeggatgatgcetatttctgecageaattgcaaagattcaaacagecaagetgecagttgtgctagtagge
atgaagggtgggocgtccagaggctataaaggcggttaggaagttgcttaagaaggttcaactgectttcgtagagacgtaccaggeggeaggtactc
tgtcacgtgacctggaagatcaatactttggecgtataggtctattcagaaatcagccaggegacctattactggaacaggeggacgttgtcttaacgat
cggctatgatcccattgagtatgaccccaaattttggaacattaacggagatagaacaattattcaccttgatgagatcattgetgacattgatcatgecta
tcagcctgatcttgagctaatcggegacatcecatccactattaatcacatagageatgacgeagtgaaggtagagtticgcagagagggagcaaaag
atcttgtcggacttgaaacagtacatgcacgagggtgagcaggtecctgetgattggaaatcagacagagcacatccattggaaattgtcaaggaatt
gaggaacgctgtggacgaccacgttactgtaacatgcgacattggtagtcacgcaatttggatgtcaaggtatttccgttcctacgageccttgacectg
atgatttcgaacggcatgcagacgttgggcgttgeccttcectgggcetattggcgecagtetggtcaaacceggtgagaaggtggtgtcagtetetgg
cgacggcggattcttattttctgctatggaattggaaactgcagttaggctgaaageccccattgtacacatagtgtggaacgacagtacctacgacatg
gtagcgttccagcagctaaagaagtacaatagaacttcagetgtegatttcggtaatatcgacatagttaaatacgeccgaatcatttggtgecacgggte
tacgtgttgagtccccagatcagttagetgacgttttgagacagggaatgaacgecgaaggtecggtaattattgacgttcecggtggactattccgataa
cataaacttagccagcgacaaattaccgaaggagttcggagaattaatgaaaacaaaggctttgtagggatcectaaagtaagagegctacattggtct
acctttttcttttacttaaacattagttagttcgttttctttttctttttttatgtttccccecccaaagttctgattttataatattttatttcacacaattccatttaacaga
ggggooaatagattctttagettagaaaattagtgatcaatatatatttgectttcttttcatcaaagatgecgatttgggcgegaatectttattttggcttcac
cctcatactattatcagggccagaaaaaggaagtgtttccctccttettgaattgatgttaccctcataaagecacgtggectcettatcgagaaagaaattac
cgtegcetegtgatttgtttgcaaaaagaacaaaactgaaaaaacccagacacgctcgacttectgtcettcctattgattgcagettccaatttcgtcacaca
acaaggtcctagcgacggctcacaggtittgtaacaagcaatcgaaggttctggaatggcgggaaagggtttagtaccacatgetatgatgeccactg
tgatctccagagcaaagttcgttcgatcgtactgttactctetetctttcaaacagaattgtccgaategtgtgacaacaacagectgttctcacacactett
ttcttctaaccaagggggtggtttagtitagtagaacctcgtgaaacttacatttacatatatataaacttgcataaattggtcaatgcaagaaatacatattt
ggtcttttctaattcgtagtttttcaagttcttagatgcetttctttttctcttttttacagatcatcaaggaagtaattatctactttttacaacaaatataaaacage
ggccgeatgaaaagagaatcaaacattcaggtactttctaggggacaaaaggaccaaccagttagtcagatatatcaggtatccaccatgacctetttg
ttggacggtgtatacgatggcegatttcgaactttctgagatccccaaatacggtgacttcgggattggaacattcaacaagettgacggtgaattgatag
gtttcgatggtgagttctaccgtctaagaagegacggtactgcaactccagtacaaaatggagacagatcteccttttgeagttttacgttcttcactcecg
atatgacacataaaatagatgccaagatgacgagagaggacttcgagaaggagataaacagtatgettccttcaagaaatttgttctatgcaatcagga
ttgacggattgttcaagaaggttcagactaggacagtcgagttgcaagagaaaccctatgtaccgatggtagaggeggtgaaaactcaaccaatattt
aactttgacaatgtacgtggcacaattgttgggttcctgactcctgcatacgcaaacggtatagetgtgtcaggttatcatcttcacttcattgatgaagge
cgtaattcgggtggtcatgttttcgattatgtattagaggactgcaccgtcacaataagccagaagatgaacatgaacctaaggetgecgaataccgea
gacttcttcaacgcgaatttagacaatcctgacttcgccaaggacatcgagactactgagggcteeectgagtagggatectaaagtaagageget
acattggtctacctttttcttttacttaaacattagttagttcgttttctttttctttttttatgtttcccccccaaagttctgattttataatattttatttcacacaattce
atttaacagagggggaatagattctttagcttagaaaattagtgatcaatatatatttgectttcttttcatcataacaatactgacagtactaaataattgect
acttggcttcacatacgttgcatacgtcgatatagataataatgataatgacagcaggattatcgtaatacgtaatagttgaaaatctcaaaaatgtgtggg
tcattacgtaaataatgataggaatgggattcttctatttttectttttccattctagcagecgtcgggaaaacgtggeatectetetttcgggctcaattgga
gtcacgctgecgtgagceatcctcetctttccatatctaacaactgagcacgtaaccaatggaaaagceatgagcettagegttgctccaaaaaagtattggat
ggttaataccatttgtctgttctcttctgactttgactcctcaaaaaaaaaaaatctacaatcaacagatcgcttcaattacgecctcacaaaaacttttttect
tettettcgeccacgttaaattttatcecteatgttgtctaacggatttctgeacttgatttattataaaaagacaaagacataatacttctctatcaatttcagtt
attgttcttccttgegttattettctgttcttctttttcttttgtcatatataaccataaccaagtaatacatattcaaageggecgeatgagagcetttggeatattt
caagaagggtgatattcacttcactaatgatatccctaggecagaaatccaaaccgacgatgaggttattatcgacgtetettggtgtgggatttgtgect



cggatcttcacgagtacttggatggtccaatcttcatgcctaaagatggagagtgccataaattatccaacgetgetttacctctggcaatgggecatga

gatgtcaggaattgtttccaaggttggtcctaaagtgacaaaggtgaaggttggcgaccacgtggtegtigatgetgecageagttgtgeggacctge

attgctggccacactccaaattttacaattccaaaccatgtgatgettgtcagaggggcagtgaaaatctatgtacccacgecggttttgtaggactaggt
gtgatcagtggtegctttgectgaacaagtegtagtctctcaacatcacattatcceggttccaaaggaaattcctetagatgtggctgetttagttgagect
ctttctgtcacctggeatgetgttaagatttctggtttcaaaaaaggeagttcagecttggttcttggtgcaggteccattgggttgtgtaccattttggtactt
aagggaatggggoctagtaaaattgtagtgtctgaaattgcagagagaagaatagaaatggccaagaaactgggcegttgaggtgttcaatcecteca

agcacggtcataaatctatagagatactacgtggtttgaccaagagcecatgatgggtitgattacagttatgattgttctggtattcaagttactttcgaaac
ctctttgaaggcattaacattcaaggggacagccaccaacattgcagtttggggtccaaaacctgteccattccaaccaatggatgtgactctccaaga

gaaagttatgactggttcgatcggctatgttgtcgaagacttcgaagaagttgttcgtgecatccacaacggagacatcgecatggaagattgtaagea
actaatcactggtaagcaaaggattgaggacggtigggaaaagggattccaagagttgatggatcacaaggaatccaacgttaagattctattgacge
ctaacaatcacggtgaaatgaagtaaggatccgeggattgagagcaaatcgttaagttcaggtcaagtaaaaattgatttcgaaaactaatttctcttata
caatcctttgattggaccgtcatcctttcgaatataagattttgttaagaatattttagacagagatctactttatatttaatatctagatattacataatttcctet

ctaataaaatatcattaataaaataaaaatgaagcgatttgattttgtgttgtcaacttagtttgeccgetatgectettgggtaatgctattattgaatcgaagg
gctttattatattaccctttagcettattctgaggtttctgtggcgtgcaaagtgatgaaccgggegggttttaaggataaaatcaaaaagtgaaaaaatgaa

cggaaaatggaatacctgtgaaatggagaatgataatgaatctttctgtegtgcttgaaagattttcggegaatttcttatgatttatgatttttattattaaata
agttataaaaaaaataagtcgacaaa




