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Table S1. List of plasmids and bacterial strains used in this study

Names Descriptions Sources
Plasmids
pSTV28 P, expression vector, pACYC184 origin, lacZa, Cm® Takara Co.
, Ltd
pTrc99A P,. expression vector, pBR322 origin, lacl4, Amp* Amersham
Bioscience
pET28a (+) Pr; expression vector, pBR322 origin, lacl, and Kan' Novagen
pET30a Pr; expression vector, pBR322 origin, lacl, and Kan' Novagen
pET30a-Ec- pET30a vector containing maa from E. coli This study
maa
pMD1 pTrc99A vector containing lacA from E. coli This study
pMD2 pTrc99A vector containing cysE from E. coli This study
pMD3 pTrc99A vector containing yjgM from E. coli This study
pMD4 pTrc99A vector containing yjaB from E. coli This study
pMD5 pTrc99A vector containing yiiD from E. coli This study
pMD6 pTrc99A vector containing wecH from E. coli This study
pMD7 pTrc99A vector containing nhod from E. coli This study
pMDS8 pTrc99A vector containing maa from E. coli This study
pMD9 pTrc99A vector containing maa from S. carnosus This study
pMDI10 pTrc99A vector containing maa from H. jeotgali This study
pMDI11 pTrc99A vector containing maa from L. brevis This study
pMD12 pTrc99A vector containing maa from P. putida This study
pMD13 pTrc99A vector containing maa from B. subtilis This study
pMD14 pET28a vector containing maa from B. subtilis This study
pT-CAT pTrc99A vector containing cat from pSTV28 This study
pMDT1 pSTV28 vector containing maa from B. subtilis This study
pMDT2 pTrc99A vector containing cat from pSTV28 and maa from B This study
. subtilis
pMDT3 pTrc99A vector containing oat from B. cereus and maa from  This study
B. subtilis
pMDT4 pTrc99A vector containing oat from P. aeruginosa and maa f This study
rom B. subtilis
pMDTS5 pTrc99A vector containing oat from C. acetobutylicum and m  This study
aa from B. subtilis
pMDT6 pTrc99A vector containing oat from M. abscessus and maa fr This study
om B. subtilis
pMDT7 pTrc99A vector containing oat from L. brevis and maa from  This study
B. subtilis
Strains
MG1655 E. coli K-12; F- lambda-, ilvG-, rfb-50, rph-1 ATCC
700926
DHS5a E. coli K-12; F-, ®80lacZAM1S5, A(lacZYA-argF)U169, deoR, ATCC
recAl, endAl, hsdR17(rK-, mK") phoA, supE44, A, thi-1 98040
BW25113 A(araD-araB)567, AlacZ4787(::vrnB-3), lambda, rph-1, A(rhaD CGSC 763
-rhaB)568, hsdR514 6



AceCo MG1655 AdackA-pta, poxB, ldhA, did, adhE, pps, atoDA !
W3110 E. coli K-12; F~, &= IN (rrnD-rmE)1 ATCC
27325

DH5a (DE3  E. coli K-12; F-, ®80lacZAM15, A(lacZYA-argF)U169, deoR, This study
) recAl, endAl, hsdR17(rK-, mK™") phoA, supE44, A, thi-1, A(

DE3)
DH-MDO E. coli DH5a harboring pTrc99A This study
JIM109 E. coli K-12; e14—(McrA-) recAl endA1 gyrA96 thi-1 hsdR17 (rK  This study

— mK+) supE44 relAl A(lac-proAB) [F traD36 proAB

laclqZAM15]
BL21(DE3) E. coli K-12; F-ompT hsdSB(rB- mB-) gal dem 1(DE3) tonA This study
TIR
DH-MD1 E. coli DH5a harboring pMD1 This study
DH-MD2 E. coli DH5a harboring pMD2 This study
DH-MD3 E. coli DH5a harboring pMD3 This study
DH-MD4 E. coli DH5a harboring pMD4 This study
DH-MD5 E. coli DH5a harboring pMDS5 This study
DH-MD6 E. coli DH5a harboring pMD6 This study
DH-MD7 E. coli DH5a harboring pMD7 This study
DH-MDS8 E. coli DH5a harboring pMD8 This study
DH-MD9 E. coli DH5a harboring pMD9 This study
DH-MD10  E. coli DHS5a harboring pMDI10 This study
DH-MDI1  E. coli DH5a harboring pMDI11 This study
DH-MDI12  E. coli DHS5a harboring pMD12 This study
DH-MDI3  E. coli DH5a harboring pMD13 This study
DH-MD14  E. coli DH5a(DE3) harboring pMD14 This study
DH-MDT1  E. coli DH5a harboring pMDT1 This study
DH-CAT E. coli DH5a harboring pT-CAT This study
DH-MDT2  E. coli DH5a harboring pMDT2 This study
DH-MDT3  E. coli DH5a harboring pMDT3 This study
DH-MDT4  E. coli DH5a harboring pMDT4 This study
DH-MDT5  E. coli DH5a harboring pMDT5 This study
DH-MDT6  E. coli DH5a harboring pMDT6 This study
DH-MDT7  E. coli DH5a harboring pMDT7 This study
AC-MDT2  E. coli AceCo harboring pMDT2 This study
BW-MDT2 E. coli BW25113 harboring pMDT2 This study
W3-MDT2  E. coli W3110 harboring pMDT2 This study
MG-MDT2  E. coli MG1655 harboring pMDT?2 This study




Table S2. Data collection and refinement statistics of Ec-MAA in complex with Tris.

Ec-MAA with Tris

Data collection
Space group

Cell dimensions
a, b, c(A)

o, B, v (°)
Resolution (A)
Rgym OF Riperge
I/0(D)
Completeness (%)

Redundancy

Refinement
Resolution (A)
No. reflections
Ryork / Rivee
No. atoms
Protein
Ligand/ion
Water
B-factors
Protein

Ligand/ion

P3

62.10,62.10,81.13
90.00,90.0,120.0
50.00-1.34(1.36-1.34)
6.8(32.5)

34.7 (3.2)

99.5 (96.2)

5.6 (3.5)

50.00-1.34
78711
17.1/19.0
3121

2808

16

297

15.88
15.04

15.63



Water
R.m.s. deviations
Bond lengths (A)

Bond angles (°)

23.83

0.147

1.820

Table S3. Codon optimized heterologous genes for expression in E. coli

Genes

Codon optimized sequences (5’-3°)

Sc-maa

ATGACCACCGAGAAGGAAAAAATGCTGAGCGGTCAGCTGTACAACAGCCGTGACCCGCA
ACTGGTTAAGGAGCGTCACAAAGCGCGTCACGCGACCAAGGCGATCAACAACGCGTTCA
GCATTAAAGAACGTCACTTTCTGCTGCGTCAGAGCATCGGTCACTGCGGCGACAACGTG
TTCATCGAGCCGGACATTCACTTCGATTACGGTTACAACATTAGCCTGGGCAACCACTT
CTATGCGAACTTTAACCCGGTTATGCTGGATGTGGCGCCGATCACCATTGGTAACCACG
TTCTGCTGGGCCCGAACGTGCAACTGATCACCGCGACCCACCCGCTGAACCCGGCGGAG
CGTGCGAGCGGTCTGGAACTGGCGTTCCCGATCATGATTGGCGACCACGTTTGGATTGG
TGCGGGTGCGATTGTTCTGCCGGGTGTGACCATTGGCGATAACGTGGTTGTGGGTGCGG
GCAGCGTTGTGACCAAGGACATCCCGGATAACCAGGTTGTGGCGGGCAACCCGGCGCGT
TTTATTCGTGAAGTGCCGCTGGATTAA

Hj-maa

ATGACCAGCGAGAAGGAACGTATGCTGCGTGGTGAGCCGTACGACGCGAGCGATAGCGA
GCTGGTTGCGGAACGTCAGCACGCGCGTGAACTGACCCGTAAATATAACCGTACCACCG
CGACCGAGAGCGACCGTCGTGAACGTCTGCTGGAGGAACTGTTCGGTAGCGTGGAGGAC
GCGACCGTTGAACCGCCGATCCGTTGCGATTACGGTTATAACGTTCACGTTGGCGAGAA
CTTCTACGCGAACTTTGACTGCGTTATTCTGGATGTGCGTCGTGTTGAATTTGGCACCC
GTTGCCTGCTGGGTCCGGGTGTTCACGTTTATACCGCGACCCACCCGCTGGATGCGGAG
GAACGTGCGGCGGGTCTGGAGAGCGGTGCGCCGGTGACCGTTGGTGACGATGTGTGGAT
CGGTGGCCGTGCGGTTCTGAACAGCGGCGTGAGCGTTGGTGACGGCAGCGTGATTGCGA
GCGGTGCGGTGGTTACCGAAGATGTTCCGGCGGGCGCGCTGGTTGGTGGCAACCCGGLG
CGTGTGCTGAAGGACGTTGATTAA

Lb-maa

ATGGACAAGAGCGAGAAGGAAAAAATGATCACCGGCGAGCTGTTCAACGTGTACGATCC
GGAGCTGGTTGCGGAACGTGGCGCGGCGCGTCAGCAAGTGGAGGCGCTGAACGAGCTGG
GTGAACAGGACCCGGAAAAGAGCCAGCAACTGGTTAAACGTCTGTTCGGCGCGACCGGT
GACCAAGTTGAGGTTCACGCGACCTTTCGTTGCGATTACGGCTATAACATCTACGTGGG
TGAAAACTTCTTTGCGAACTATGACTGCACCATTCTGGATGTTGCGCCGATCCGTATTG
GCAAGCACTGCCTGCTGGGTCCGAAAGTGCAGATTTACAGCGTTAACCATCCGGCGGAG
CCGGAACTGCGTCGTAACGGCGCGATGGGCATTGGCAAGCCGGTGACCCTGGGTGACGA
TGTGTGGGTTGGTGGCGGTGCGATCATCTGTCCGGGTGTGACCCTGGGTGATAACGTGA
TCGTTGCGGCGGGCGCGGTGGTTACCAAGAGCTTCGGTAGCAACGTGGTTCTGGGCGGT
AACCCGGCGCGTGTGATTAAGCCGCTGAAATAA

Pp-maa

ATGAGCCTGAGCGAGAAGCACAAAATGCTGACCGGTCAACTGTATCATGCGGGTTGCCC
GGAGCTGCAAGCGGAACAAATTGCGAACAAGCACTGGATGCACCGTTATAACAACAGCG
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TGGAACTGCTGAACGACGCGCGTCACGGTCTGCTGGTTGAGCACTTCGGCCAAGTGGGT
GAAGGCGCGGTTATTCGTCCGCCGTTTTACTGCGACTACGGTTATAACATCAGCGTGGG
CCGTAACACCTTCATGAACTTTAACTGCGTGATCCTGGATGTGGTTCCGGTTCGTATCG
GTGACGATTGCCAGATTGGCCCGAACGTGCAAATCTATACCGCGGACCACCCGCTGGAC
CCGGAAGTGCGTCGTAGCGGTCTGGAAAGCGGCCGTACCGTGACCATTGGTGACAACGT
TTGGATCGGTGGCGCGGCGATCATTCTGCCGGGTGTGACCATCGGCGACAACGCGATTG
TTGGTGCGGGCAGCGTGGTTACCCGTGATGTTCCGGCGGGTGCGACCGTGGTTGGTAAC
CCGGCGCGTGTTCGTCAGCCGGATCAGGGTCAATAA

Bs-maa

ATGCTGCGTACCGAGAAGGAAAAAATGGCGGCGGGTGAGCTGTACAACAGCGAAGACCA
GCAACTGCTGCTGGAGCGTAAGCACGCGCGTCAGCTGATCCGTCAATATAACGAAACCC
CGGAAGACGATGCGGTGCGTACCAAGCTGCTGAAAGAACTGCTGGGTAGCGTGGGCGAT
CAGGTTACCATCCTGCCGACCTTCCGTTGCGACTACGGTTATCACATCCACATTGGCGA
TCACACCTTCGTGAACTTTGACTGCGTTATTCTGGATGTGTGCGAGGTTCGTATCGGCT
GCCACTGCCTGATTGCGCCGGGTGTTCACATCTACACCGCGGGCCACCCGCTGGACCCG
ATTGAGCGTAAGAGCGGTAAAGAATTTGGCAAACCGGTGACCATTGGTGATCAGGTTTG
GATCGGTGGCCGTGCGGTGATTAATCCGGGTGTGACCATCGGCGACAACGCGGTGATTG
CGAGCGGCAGCGTGGTTACCAAGGATGTTCCGGCGAACACCGTGGTTGGTGGCAACCCG
GCGCGTATTCTGAAACAACTGTAA

Bce-Oat

ATGGACTTCCACCAGATCGACATTGATCGTTGGAACCGTAAGCCGTACTTTGAGCACTA
TATCAAGGAAGGTAAGTGCAGCTACAGCGTGACCGCGAACCTGAACGTTACCGCGCTGC
TGAACGGCCTGCGTAAGAAAAACATGAAGCTGTACCCGGCGTTCATCTATATGATTAGC
CGTGTGGTTAACAGCCACATCGAGTTCCGTACCGCGTTTAACGATAAGGGTCAGCTGGG
CTACTGGGAACAAATGGTGCCGACCTATACCATTTTCCACAAAGAGGACAAAACCTTTA
GCGCGATGTGGACCGAATACAGCAGCGATTTCAGCCTGTTTTACAAGAACTACCTGCAA
GACATCGATCGTTATGGTGACAAGAAAGGCCTGTGGGTGAAAGAGAACGTTCCGGCGCA
CACCTTCAGCATTAGCGCGCTGCCGTGGGTTAGCTTCACCGGTTTTCAACTGAACCTGT
ACAACGGCGAGTATCTGCTGCCGATCATTACCCTGGGCAAGTACTTTAGCGATGGCGAA
ACCGTGTGCCTGCCGATCAGCCTGCAAGTTCACCACGCGGTTTGCGACGGTTATCACGT
TAGCATGTTCATTAACGAACTGCAAAAACTGGCGGATAGCTTTGAGGAATGGCTGTAA

Pa-Oat

ATGAGCTACACCCGTGTTGACATCAGCAGCTGGAACCGTCGTGAGCACTTTGAAATTTT
CCGTGGTGATGGCCAATGCACCTTTAGCCAGACCGTTCAACTGGACATCACCCGTCTGC
TGGATTTCACCCGTAGCCGTGGTTACCGTTTTTATCCGGTGTTCATCCACAGCATTGCG
AAGGTGGTTAACCGTTTCCCGGAGTACCGTATGGCGATGAAAGGCGACGAACTGATTGT
GTGGGATTGCGTTCACCCGAACTATACCACCTTTCACCCGGACACCGAAACCTTTAGCA
GCTTCTGGAGCCACTACCACGACGATCTGGCGCGTTTCCTGGCGGAGTATAGCATGGAC
CGTGAAAAGTACCGTAACGATCACAGCTATTTTCCGAAAGGTTTCATCGAAAACGTGTT
TTATGTTAGCGCGAACCCGTGGGTTAGCTTCACCAGCTTCGATTTTAACTTCGCGAGCG
CGAACAACTTCTTTGCGCCGCTGTTTACCGTGGGCAAGTACTATAGCCAAGCGGGTAAA
ACCCTGGTGCCGCTGGCGGTGCAAGTTCACCATGCGGTTTGCGATGGTTTTCATGCGGC
GCGTCTGGTGACCGAGCTGCAAAAGCTGTGCGATGAAGCGGGTGGCTAA

Ca-Oat

ATGAACAGCAACTTCCACGCGATCGACATGAACACCTACCCGCGTGCGCACACCTACAA
CTATTTTACCAAGACCGTGAGCACCCTGATCTATAGCATCAACATTACCCTGGATGTTA
CCATTCTGCGTGCGACCCTGAAGAACAAAGGTCTGAAATTCTTTCCGGCGTACGTGTAT
CTGGTTACCCGTGCGATCGGTCGTCACCAGGAGTTCCTGATGGCGATTCAAAACGACAT
GCTGGGCTACTGGGATTGCCGTACCCCGTTCTATCCGATCTTTCACGAGGACGATAAGA
CCATTACCTTTCTGTGGACCGAGTACAACGAAGACTTCGAGGTGTTTTACAAGAACTAC
ATCAGCGATATTCGTGAATACGGTAACAACCACGGCATCATGCTGAGCAAGGACGCTCC
GCCGAGCAACAACTACATCATTAGCTGCATTCCGTGGTTCAGCTTTAACAGCCTGAGCA
TGCAGCTGCAAAACGCGAAAAACTACTATGCGCCGATCTTCGAAGCGGGTCGTTTTACC
GAAACCAACGGCATCATTACCCTGCCGCTGAGCATCACCGTGAACCACGCGACCGTTGA
CGGCTACCACATTAAGCTGCTGCTGGATGAGCTGCAATGGAGCATGAGCCACCCGAAAG
AGTGGATTCGTTAA

Ma-Oat

ATGCCGGCGGAGCACGCGCTGCTGGTTGTGATGGCGACCTTCGAACCGCTGGACCTGCA
ACAATGGCCGCGTCGTGAGTGGTTTGAACACTACCTGGATCGTTGCCCGACCTACTATA
GCATGACCGTGGACCTGGACATCACCAACCTGCGTGCGGCGGTTGACGCGAGCGGTCGT
AAGACCTATCCGACCCAGATTTGGGCGCTGGCGACCGTGGTTAACCGTCACCCGGAGTT
CCGTATGGCGCTGGACGATCAAGGTAATCCGGGTGTGTGGGACGTGGTTGATCCGGCGT
TCACCGTTTTTAACCCGGACCGTGAAACCTTTGCGGGTATCAGCGCGCGTTACACCCCG
GACTTCGATGCGTTTCACAGCGAGGCGGCGGAACTGCTGAGCGAATATCGTAACGCGAG
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CACCCTGTTCCCGCAGGGCGCGCCGCGTCCGCGTAACGTGTTTGACATCAGCAGCATTC
CGTGGACCCGTTTCACCGGTTTTACCCTGACCATTGCGCCGGGTTGGGCGCACCTGGCG
CCGATCTTCACCATTGGTAAATTTTACGAGCAGGAAGGCCGTACCATGATGCCGCTGGC
GCTGCAAATTCACCATGCGGCGGCGGACGGCTATCACAGCGCGCGTCTGGTGGAGGAAC
TGCGTCAAATCATTGCGGACCCGGATTGGGTTCGTGATTAA

Lb-Oat

ATGACCGAGCTGAACACCCATGCGACCCCGATTGACCAGACCACCTGGGCGCGTCGTGA
ATACTTCTACTACTTCACCAAGATGATGCCGACCGGTTTCACCCTGAACGTGGACATGG
ACATCACCGCGACCAAAGCGTGGCTGACCAAGCACGATCGTAAATTCAACCCGGCGTAC
CTGTATCTGGTTACCAAGCTGATTACCAAACACCCGGAGTTTCGTGTGGGTCAGGTTGA
CGGCCAACTGGTGGAATACGATGTTCTGCACCCGAGCTATAGCACCTTTCACGGTGACG
ATCTGACCATTAGCAACCTGTGGACCGCGTATGACCCGAGCTTCGAGCAGTTTCACCAA
AACTACCTGGCGGACCAGGCGACCTATGGCGATCAACATACCCCGATGCCGAAGGCGCC
GCAAGGTGCGAACACCTACATGATCGGCAGCATTCCGTGGACCCACTTCAACAGCTATA
CCCCGCTGCCGTTTACCCCGCTGAACACCTTCTTTCCGGTGATCCAGGCGGGTCGTTTC
ACCTTTAAAGATGGCCAATGGCTGATGCCGCTGAGCTTCACCATTCACCACGCGGTGGC
GGACGGCTACCACGTTAGCCAGTTCTTTAACGAGCTGCAACGTGTTTTTGATCACCCGG

AACTGTGGCTGACCGCGTAA

Table S4. List of PCR primers sequences used in this study.

Primers® » ¢ Descriptions (5’-3°) Sources
Ec-lacA-F CTGGATCCAGGAGGTAATAAAATGGAACATGCCAATGACCG This study
Ec-lacA-R GTTTCTAGATTAAACTGACGATTCAACTTTATAATC This study
Ec-cysE-F CTGGATCCAGGAGGTAATAAAATGTCGTGTGAAGAACTGGAAAT  This study
TG
Ec-cysE-R GTTTCTAGATTAGATCCCATCCCCATACTC This study
Ec-yjgm-F CTGGATCCAGGAGGTAATAAAATGAATAACATTGCGCCGC This study
Ec-yjgM-R GTTTCTAGATTAGAGTTCGCGCAACATCC This study
Ec-yjaB-F CTGGATCCAGGAGGTAATAAAATGGTTATTAGTATTCGCCGCTC This study
Ec-yjaB-R GTTTCTAGATTACGCCCCCACATACGC This study
Ec-yiiD-F CTGGATCCAGGAGGTAATAAAATGAGCCAGCTTCCAGGG This study
Ec-nhoA-F CTGGATCCAGGAGGTAATAAAATGACGCCCATTCTGAATCAC This study
Ec-nhoA-R GTTTCTAGATTATTTTCCCGCCTCCGGG This study
Ec-wecH-F CTGGATCCAGGAGGTAATAAAATGCAGCCCAAAATTTACTGG This study
Ec-WecH-R GTTTCTAGATTAACTCACTAATCTGTTTCTGTCG This study
Ec-yiiD-R GTTTCTAGATTACTCTTCTTCGTTCCCGC This study
Ec-maa-F CTGGATCCAGGAGGTAATAAAATGAGCACAGAAAAAGAAAAGAT This study
G
Ec-maa-R GTTTCTAGATTACAATTTTTTAATTATTCTGGCTG This study
Sc-maa-F CTGGATCCAGGAGGTAATAAAATGACCACCGAGAAGGAAAAAAT This study
G
Sc-maa-R GTTTCTAGATTAATCCAGCGGCACTTCAC This study
Hj-maa-F CTGGATCCAGGAGGTAATAAAATGACCAGCGAGAAGGAACG This study
Hj-maa-R GTTTCTAGATTAATCAACGTCCTTCAGCACA This study
Lb-maa-F CTGGATCCAGGAGGTAATAAAATGGACAAGAGCGAGAAGG This study
Lb-maa-R GTTTCTAGATTATTTCAGCGGCTTAATCAC This study
Pp-maa-F CTGGATCCAGGAGGTAATAAAATGAGCCTGAGCGAGAAGCAC This study
Pp-maa-R GTTTCTAGATTATTGACCCTGATCCGGCTG This study
Bs-maa-F CTGGATCCAGGAGGTAATAAAATGCTGCGTACCGAGAAGG This study
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Bs-maa-R GTTTCTAGATTACAGTTGTTTCAGAATACGCGC This study

Bs-maa-R1 ACGTCGACTTACAGTTGTTTCAGAATACGCGC This study

Cat-F CTAGGAGCTCAGGAGAAATATAATGGAGAAAAAAATCACTGGAT This study
ATAC

Cat-R CTGGATCCTTACGCCCCGCCCTGCC This study

Trc-Bs.maa-F  AGATCTGAGTCGACAGTATCGGCGGG This study

Trc-Bs.maa-R  TATATTTCTCCTGAGGATCCCCGGGTACCG This study

Bc-Oat-F CTCGGTACCCGGGGATCCTCAGGAGAAATATAATGGACTTCCA  This study
CCAGATC

Bc-Oat-R CCCGCCGATACTGTCGACAGATCTTACAGCCATTCCTCAAAG This study

Ca-Oat-F CTCGGTACCCGGGGATCCTCAGGAGAAATATAATGAACAGCAA This study
CTTCCAC

Ca-Oat-R CCCGCCGATACTGTCGACAGATCTTAACGAATCCACTCTTTC This study

Lb-Oat-F CTCGGTACCCGGGGATCCTCAGGAGAAATATAATGACCGAGCT This study
GAACACCC

Lb-Oat-R CCCGCCGATACTGTCGACAGATCTTACGCGGTCAGCCACAG This study

Ma-Oat-F CTCGGTACCCGGGGATCCTCAGGAGAAATATAATGCCGGCGGA This study
GCACGCG

Ma-Oat-R CCCGCCGATACTGTCGACAGATCTTAATCACGAACCCAATCCG This study
GGTCCG

Pa-Oat-F CTCGGTACCCGGGGATCCTCAGGAGAAATATAATGAGCTACAC This study
CCGTGTTG

Pa-Oat-R CCCGCCGATACTGTCGACAGATCTTAGCCACCCGCTTCATC This study

30a-Ec-maa-F  GCGCGCATATGAGCACAGAAAAAGAAAAGATGATT This study

30a-Ec-maa-R  GCGCGCTCGAGCAATTTTTTAATTATTCTGGCTGGATTAC This study

aRestriction enzyme sites are underlined.
PRBS sequences are italic.

‘The overlapping sequences are bolded.



Table S5. Chemical formula, molar mass, and density of glycerol and acetins

Compounds Chemical Molar mass Density
Formula (g/mol) (g/cm3)
Glycerol C;5Hg05 92.09 1.26
Monoacetin CsH,¢04 134.13 1.20
Diacetin C7H1205 176.17 1.17
Triacetin CoH 404 218.21 1.15
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Figure S2. Chromatograms of GC analysis. GC chromatograms of the standard mixture
(STD), consisting of triacetin (1), diacetin (3), and monoacetin (2), and the ethyl acetate
extracts of the cultures of DH-MDO0, DH-MDS8 and DH-MDT1 strains.
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Figure S3. Chromatograms of GC-MS analysis. GC-MS chromatograms of the

compounds indicated with numbered peaks in Fig. S2 and the corresponding standard

compounds.
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Figure S4. Trimeric structure of Ec-MAA in complex with Tris. The trimeric structure
of Ec-MAA is shown as a cartoon diagram and the bound Tris molecules are as a stick model
with a cyan color.

13



ol B1 o2 o3 p2 p3
Ec-MAA Q00QQ0Q - 2QQ0Q000Q00Q000QQ0000Q QQQ00000QQ0Q —_ -

Ec—-MAA 1 . MS|TIRME KEII|A[EEL YRSADETMSRDRLRARQLIHRYRWHSLAEEHTLRQQI LAD LF[8OV TE|. |A|Y|I|EP|TFRC
Sc—-MAA 1 . MTTISEKRILIS[EOILYNSRDPOMVKERHKARHATKAIRINAFS. . IKERHFLLIRQS I[¢HCGDN|VIFIEPDIHF
Hj-MAA 1 .MTSIHAERILRI[YEIP YDASD|ISEMVAERQHARELTRKYRWRTTATE SDRRER|LLEELF[ESVED|. [A[TV|EPP I|RC
Lb-MAA 1 MDK|SIIIE K I|T[EHELFNVYD|IP EMVAE RIGAARQQVEALRELGEQDPEK|S|QQILVIKRLF[8A T GDQVIE[V|HATFIRC
Bs—-MAA 1 MLR|TIHAE KIGIAAMEL YINSED|IQQMLLIERKHARQLIRQYRWETPE . DDAV|RITKLLIKE L L{e]S VGDQV|T|I|LP|TF|RC
Pp—-MAA 1 MSLSIAH KL TEOLYHAGCIPEMQAE QITANKHWMERYRINSVELLNDARHG|LLIVEHF[gQVGE|GAVIRPPF[YC
B4 ps B6 B7 Bs BO  Bl0 ad pi1 p12 B13
Ec-MAA —_— TT = TT —> = 00000 ——b —» -

Ec-MAA 69
Sc—-MAA 68
Hj-MAA 69
Lb-MAA 71
Bs—MAA 70
Pp-MAR 71

VYTATIESYLDAEEIJAA[E . |LE(S|GAP VT V[eDDUAN
IYSVNES4AE P|E LIARN[EAMG|I|GK|P VT LgD|D A
KE[F|GK[P VT I[eD|ONAM
LE|SIGR[TV T I[efDNNAY

IYTAGEELDP|IEIK S[e

IYTATIART DPVAIRINS[E . AEILIGKP VT I[¢NNNAY
LITATESJLNPAEIIAS[Y . LELAFPIMI[EDHNAY
IYTADERJT.DPEVIARS[E .

B14 B15 B16 B17 18 19
Ec-MAA > TT = TT =% TT = TT =P TT > >

. .

Ec-MAA 138 I[gGREY [EAYT T(eds]N vV V|

V I|NIP
Sc-MAA 137 I[¢A(GENI V|LIP[EAYT I[elIN V'V V|
Hj-MAA 138 I[eJGREVVI|N|S[eAYS VigalGS VI

KDVP|
KDIP
EDVPAGA|LV|GedepFNAV LKDVD . .
KSFGSNVVLIGERRFNY I KPILK. .
KDVPANT|VV|G[Egapg8d T LKIOIL|. . .
RDVPAGATVIV[epgBAVROPDIQGQ

Lb-MAA 141 V[EG|GEII I|C|P(eAYT L{ejs]N V I V|
Bs-MAA 139 I[gGRE\VI|NP[EAYT I{efalNAV I
Pp—-MAA 140 I[eCARNT T|ILP[eRYT T{eds]NA T V|

Figure S5. Multiple sequence alignment of E. coli MAA-like enzymes.
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Figure S6. Phylogenetic tree analysis of O-acetyltransferases. Unrooted Maximum

Likelihood tree of the O-acetyltransferase enzymes. The phylogenetic tree was drawn as a

circle model. Bootstrap values are shown at each node as percentage of 100 replicates. The

enzymes used in this study are indicated by red-colored stars.
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Figure S7. Feeding a mixture of mono- and diacetin to culture of the strains DH-MDO (A)

and DH-CAT (B) harboring pTrc99A and pT-CAT plasmids, respectively.
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Figure S8. Overall structure of CAT. The CAT structure is shown as a cartoon (top figure)

and an electrostatic potential surface (bottom figure) models, and the bound chloramphenicol
and the simulated di-acetin molecules are with a stick model with colors of cyan and light-

blue, respectively.
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Figure S10. Multiple sequence alignment of E. coli CAT-like enzymes.
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Figure S11. Phylogenetic tree analysis of Chloramphenicol O-acetyltransferases.
Unrooted Maximum Likelihood tree of the Chloramphenicol O-acetyltransferases. The

phylogenetic tree was drawn as a circle model. Bootstrap values are shown at each node as

percentage of 100 replicates. The enzymes used in this study are indicated by red-colored

stars.
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Figure S12. Proposed glycerol metabolic pathway for acetins biosynthesis and balanced chemical equations for calculation of

theoretical yields of

1,3-Biphosphoglycerate

ATP

3-Phosphoglycerate

)Pgm, Eno

Phosphoenolpyruvate

ATP ./ Pyk

Pyruvate

AceEF,Lp'd/(
NADH, CO,

Acetyl-CoA

2 Glycerol — 1 Monoacetin+1 ATP+ 1 FADH,+ 2 NADH + 1 CO,
(yield: 0.7285 g/ig glycerol)

3 Glycerol — 1 Diacetin+ 2 ATP + 2 FADH, +4 NADH+ 2 CO,
(yield: 0.6378 g/ig glycerol)

4 Glycerol — 1 Triacetin +3 ATP + 3 FADH,+ 6 NADH + 3 CO,
(vield: 0.5924g/g glycerol)

acedtins in E.
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Figure S13. Standard curves of mono-, di- and triacetin.
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