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Table S1 Primers used in this study 

Primers Sequence (5’ to 3’) Purpose of 
primers 

pN59-F CAAATAATTTTGTTTAAGAATTCGA
GCTCGGTACC To amplify the 

backbone of 
pN59. pN59-R GCCGCGGCCTAGGCGGCCTCCTGT

GTGAAATTGTT 

Mmp1-F GAGGCCGCCTAGGCCGCGGCCGCG
CGAATTCGAGCTCCCCAT To amplify the 

fragment of 
PMmp1. Mmp1-R CGGGTACCGAGCTCGAATTCTTAA

ACAAAATTATTTGTAG 

DS-F 
ATTCCGGATCCTACTAGAGAAAGA
GGAGAAATACTAGATGAAACGAGA

AAGCAACATTCAAGTGCTCA 

To amplify the 
fragment of 

ALDC-ALS and 
ALDC-S2-ALS. DS-R TCGCCCTGCAGGTTAGAGAGCTTT

CGTTTTCATGAGTTCCCCG 

pN59-M-F CGATCCCTGCAGGCATGCAAGCTT
GCGGCCGCG 

To amplify the 
backbone of 

pN59-Mmp1-MC
S. pN59-M -R ATCGCGGATCCCCGGGTACCGAGC

TCGAATTCTTAAAC 

pN85-F CAACTGAAGGAAGCCCTGAATAAT
CTCACGGCCGCGTCGTGACTGG To amplify the 

backbone of 
pN85. pN85-R CTCATGGGCCCTAGCTAGGGTCTCA

GCATTCCTGTGTGAAATT 

D-F ACCCTAGCTAGGGCCCATGAGTTAA
TTATATTTGTGG To amplify the 

fragment of 
PMmp1-alsD. D-R TGAGATTATTCAGGGCTTCCTTCAG

TTGTTTCGATATCTTTCGC 
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Table S2 Fusion genes used in this study 

Genes Sequence (5’ to 3’) 

alsD-al

sS 

atgaaacgagaaagcaacattcaagtgctcagccgtggtcaaaaagatcagcctgtgagccagatttatcaa

gtatcaacaatgacttctctattagacggagtatatgacggagattttgaactgtcagagattccgaaatatgga

gacttcggtatcggaacctttaacaagcttgacggagagctgattgggtttgacggcgaattttaccgtcttcg

ctcagacggaaccgcgacaccggtccaaaatggagaccgttcaccgttctgttcatttacgttctttacaccg

gacatgacgcacaaaattgatgcgaaaatgacacgcgaagactttgaaaaagagatcaacagcatgctgcc

aagcagaaacttattttatgcaattcgcattgacggattgtttaaaaaggtgcagacaagaacagtagaacttc

aagaaaaaccttacgtgccaatggttgaagcggtcaaaacacagccgattttcaacttcgacaacgtgagag

gaacgattgtaggtttcttgacaccagcttatgcaaacggaatcgccgtttctggctatcacctgcacttcattg

acgaaggacgcaattcaggcggacacgtttttgactatgtgcttgaggattgcacggttacgatttctcaaaaa

atgaacatgaatctcagacttccgaacacagcggatttctttaatgcgaatctggataaccctgattttgcgaaa

gatatcgaaacaactgaaggaagccctgaaatgacaaaagcaacaaaagaacaaaaatcccttgtgaaaa

acagaggggcggagcttgttgttgattgcttagtggagcaaggtgtcacacatgtatttggcattccaggtgc

aaaaattgatgcggtatttgacgctttacaagataaaggacctgaaattatcgttgcccggcacgaacaaaac

gcagcattcatggcccaagcagtcggccgtttaactggaaaaccgggagtcgtgttagtcacatcaggacc

gggtgcctctaacttggcaacaggcctgctgacagcgaacactgaaggagaccctgtcgttgcgcttgctg

gaaacgtgatccgtgcagatcgtttaaaacggacacatcaatctttggataatgcggcgctattccagccgat

tacaaaatacagtgtagaagttcaagatgtaaaaaatataccggaagctgttacaaatgcatttaggatagcgt

cagcagggcaggctggggccgcttttgtgagctttccgcaagatgttgtgaatgaagtcacaaatacgaaaa

acgtgcgtgctgttgcagcgccaaaactcggtcctgcagcagatgatgcaatcagtgcggccatagcaaaa

atccaaacagcaaaacttcctgtcgttttggtcggcatgaaaggcggaagaccggaagcaattaaagcggtt

cgcaagcttttgaaaaaggttcagcttccatttgttgaaacatatcaagctgccggtaccctttctagagatttag

aggatcaatattttggccgtatcggtttgttccgcaaccagcctggcgatttactgctagagcaggcagatgtt

gttctgacgatcggctatgacccgattgaatatgatccgaaattctggaatatcaatggagaccggacaattat

ccatttagacgagattatcgctgacattgatcatgcttaccagcctgatcttgaattgatcggtgacattccgtcc

acgatcaatcatatcgaacacgatgctgtgaaagtggaatttgcagagcgtgagcagaaaatcctttctgattt

aaaacaatatatgcatgaaggtgagcaggtgcctgcagattggaaatcagacagagcgcaccctcttgaaa

tcgttaaagagttgcgtaatgcagtcgatgatcatgttacagtaacttgcgatatcggttcgcacgccatttgga
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tgtcacgttatttccgcagctacgagccgttaacattaatgatcagtaacggtatgcaaacactcggcgttgcg

cttccttgggcaatcggcgcttcattggtgaaaccgggagaaaaagtggtttctgtctctggtgacggcggttt

cttattctcagcaatggaattagagacagcagttcgactaaaagcaccaattgtacacattgtatggaacgac

agcacatatgacatggttgcattccagcaattgaaaaaatataaccgtacatctgcggtcgatttcggaaatat

cgatatcgtgaaatatgcggaaagcttcggagcaactggcttgcgcgtagaatcaccagaccagctggcag

atgttctgcgtcaaggcatgaacgctgaaggtcctgtcatcatcgatgtcccggttgactacagtgataacatt

aatttagcaagtgacaagcttccgaaagaattcggggaactcatgaaaacgaaagctctc 

alsD-li

nker(1

0aa)-al

sS 

atgaaacgagaaagcaacattcaagtgctcagccgtggtcaaaaagatcagcctgtgagccagatttatcaa

gtatcaacaatgacttctctattagacggagtatatgacggagattttgaactgtcagagattccgaaatatgga

gacttcggtatcggaacctttaacaagcttgacggagagctgattgggtttgacggcgaattttaccgtcttcg

ctcagacggaaccgcgacaccggtccaaaatggagaccgttcaccgttctgttcatttacgttctttacaccg

gacatgacgcacaaaattgatgcgaaaatgacacgcgaagactttgaaaaagagatcaacagcatgctgcc

aagcagaaacttattttatgcaattcgcattgacggattgtttaaaaaggtgcagacaagaacagtagaacttc

aagaaaaaccttacgtgccaatggttgaagcggtcaaaacacagccgattttcaacttcgacaacgtgagag

gaacgattgtaggtttcttgacaccagcttatgcaaacggaatcgccgtttctggctatcacctgcacttcattg

acgaaggacgcaattcaggcggacacgtttttgactatgtgcttgaggattgcacggttacgatttctcaaaaa

atgaacatgaatctcagacttccgaacacagcggatttctttaatgcgaatctggataaccctgattttgcgaaa

gatatcgaaacaactgaaggaagccctgaaggtggcggtggctcgggcggtggtgggtcgatgacaaa

agcaacaaaagaacaaaaatcccttgtgaaaaacagaggggcggagcttgttgttgattgcttagtggagca

aggtgtcacacatgtatttggcattccaggtgcaaaaattgatgcggtatttgacgctttacaagataaaggac

ctgaaattatcgttgcccggcacgaacaaaacgcagcattcatggcccaagcagtcggccgtttaactggaa

aaccgggagtcgtgttagtcacatcaggaccgggtgcctctaacttggcaacaggcctgctgacagcgaac

actgaaggagaccctgtcgttgcgcttgctggaaacgtgatccgtgcagatcgtttaaaacggacacatcaa

tctttggataatgcggcgctattccagccgattacaaaatacagtgtagaagttcaagatgtaaaaaatatacc

ggaagctgttacaaatgcatttaggatagcgtcagcagggcaggctggggccgcttttgtgagctttccgca

agatgttgtgaatgaagtcacaaatacgaaaaacgtgcgtgctgttgcagcgccaaaactcggtcctgcagc

agatgatgcaatcagtgcggccatagcaaaaatccaaacagcaaaacttcctgtcgttttggtcggcatgaa

aggcggaagaccggaagcaattaaagcggttcgcaagcttttgaaaaaggttcagcttccatttgttgaaac

atatcaagctgccggtaccctttctagagatttagaggatcaatattttggccgtatcggtttgttccgcaacca

4 
 



gcctggcgatttactgctagagcaggcagatgttgttctgacgatcggctatgacccgattgaatatgatccg

aaattctggaatatcaatggagaccggacaattatccatttagacgagattatcgctgacattgatcatgcttac

cagcctgatcttgaattgatcggtgacattccgtccacgatcaatcatatcgaacacgatgctgtgaaagtgg

aatttgcagagcgtgagcagaaaatcctttctgatttaaaacaatatatgcatgaaggtgagcaggtgcctgc

agattggaaatcagacagagcgcaccctcttgaaatcgttaaagagttgcgtaatgcagtcgatgatcatgtt

acagtaacttgcgatatcggttcgcacgccatttggatgtcacgttatttccgcagctacgagccgttaacatta

atgatcagtaacggtatgcaaacactcggcgttgcgcttccttgggcaatcggcgcttcattggtgaaaccgg

gagaaaaagtggtttctgtctctggtgacggcggtttcttattctcagcaatggaattagagacagcagttcga

ctaaaagcaccaattgtacacattgtatggaacgacagcacatatgacatggttgcattccagcaattgaaaa

aatataaccgtacatctgcggtcgatttcggaaatatcgatatcgtgaaatatgcggaaagcttcggagcaac

tggcttgcgcgtagaatcaccagaccagctggcagatgttctgcgtcaaggcatgaacgctgaaggtcctgt

catcatcgatgtcccggttgactacagtgataacattaatttagcaagtgacaagcttccgaaagaattcggg

gaactcatgaaaacgaaagctctc 

 
 
Table S3 Peak time and concentration of chemicals in reaction system by HPLC 

Chemicals Time/min Concentration range/(g·L−1) 

Pyruvate 11.072 0.1-2 

Succinate 13.608 0.1-2 

Acetate 17.805 0.1-2 

Acetoin 20.982 0.5-3 

 
 
 

 
Figure S1. Peak spectrum of standard chemicals detected by HPLC 
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Figure S2. The effect of rotate speed on acetoin yield and proddutivity. Error bars 

represent the standard deviation of triplicate experiments. 

 

 

Figure S3. The effect of initial OD600 on pyruvate consumption and acetoin 

production. Error bars represent the standard deviation of triplicate experiments. 
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Figure S4. The effect of initial acetoin concentration on acetoin production, yield and  

productivity. Error bars represent the standard deviation of triplicate experiments. 
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