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Supplemental Figure 1. Structure of plasmid pUS116. Diagram made with SnapGene software.



n_etnH : ATGAACGCACGCGATCTCGCAGGCCGAAGCTGGGGTGTAACACGGGCGATGCTGCAACTGTCTCGATCCGTTTTG - 75

s_etnH : ATGAACGCACGCGATCTCGCAGGCCGTAGCTGGGGTGTAACACGGGCGATGCTGCAACTGTCTCGTTCCGTTTTG = 75

n_etnH : CTCTCACTTAGTGACGGCTTAATCGTCCTGGCGAATATTGGCCTGTCCGGACACAACGCCAAGCCGGAACTGTCA - 150

s _etnH : CTCTCACTTAGTGACGGCTTAATCGTCCTGGCGAATATTGGCCTGTCTGGACACAACGCCAAGCCGGAACTGTCA - 150

n_etnH : CGCGAGGACGATGTGCAACCAAGGAGTATCGACGAATATCAGTGCGGGTCTTCCTCATCGATCCTGGACAATGCG : 225

s_etnH - CGCGAGGACGATGTGCAACCACGGAGTATCGACGAATATCAGTGCGGGTCTTCCTCATCGATCCTGGACAATGCG = 225

n_etnH :© ACGTCCGGAACAAGAACCGAAGATCTG GTCAAAGGAAGTGGGCGCCCGAGCAGTCTGCTCTCGCCCTGGGTC - 300

s_etnH - ACGTCGGGAACACGTACCGAAGATCTG GTCAAAGGAAGTGGGCGCCCGAGCAGTCTGCTGTCGCCGTGGGTC - 300

n_etnH : AATGAAGAAGGAGCCGTTCTAAATGGCTGTTAG

s_etnH : AATGAAGAAGGAGCCGTTCTAAATGGCTGTTAA

n_etnA : ATGGCTGTTAGTCACATTCCACCGCAGCGGAAGGCGCTGTCCGGAAACCGGACATTCGGCTGGGTGACGCCAAAAGGCAAGCGT - 84
S_etnA : ATGGCTGTTAGTCACATTCCACCGCAGCGGAAGGCGCTGTCCGGAAACCGGACATTCGGCTGGGTGACGCCAAAAGGCAAGCGT - 84
n_etnA : ACCGAGTACGAAGATCTGACCGTAGGGCAGCAGTCGACCCCGGCGCAGTTCGCATTTCAGGGCTGGCCGCTCCGATTCGAC - 168
s_etnA : ACCGAGTACGAAGATCTGACCGTAGGGCAGCAGTCGACCCCGGCGCAGTTCGCATTTCAGGGCTGGCCGCTCCGTTTCGAC - 168
n_etnA : AACGGACGCGACCCCTACACCGAAGACTCGACGGTACTGCGCTCGTCTAACTGGTACGCGTATCGCGATCCGAACCAGACGATG - 252
S_etnA : AACGGACGCGACCCGTACACCGAAGACTCGACGGTACTGCGCTCGTCTAACTGGTACGCGTATCGCGATCCGAACCAGACGATG - 252
n_etnA : AACCGTCCGTACATCGCTGGCGTACACGAAGCTGAAAAAGCCCTCCAGAACACGTTCCTCGGTGCGAGTGCGGGCGGCCTGTTC - 336
S_etnA : AACCGTCCGTACATCGCTGGCGTACACGAAGCTGAAAAAGCCCTCCAGAACACGTTCCTCGGTGCGAGTGCGGGCGGCCTGTTC - 336
n_etnA : GGCTTCGCGAACCGTGAATGGGTGAGCAAGGGCCTCGCCAAGCACTACATGACGTACCCCTTCGTCGAGTACGGCATGTTTCTT - 420
s_etnA : GGCTTCGCGAACCGTGAATGGGTGAGCAAGGGCCTCGCCAAGCACTACATGACGTACCCGTTCGTCGAGTACGGCATGTTTCTT = 420
n_etnA : GCGCTGTGTTACGCAGAGCGCGAGGCACTTTCCGACACGGTGACGTTCTCTATCGTGTTCGAGGCCGCCGACAAACTGCGGCAC = 504
s_etnA : GCGCTGTGTTACGCAGAGCGCGAGGCACTTTCCGACACGGTGACGTTCTCTATCGTGTTCGAGGCCGCCGACAAACTGCGGCAC - 504
n_etnA : CTGCAAGATGTCGTCTACTACTCCTTCGAACTTGCCGAGGCGCACTCCGAATTCAGTGACGAGGAGTGCTTGCGGGTCTGGAAA - 588
s_etnA : CTGCAAGATGTCGTCTACTACTCCTTCGAACTTGCCGAGGCGCACTCCGAATTCAGTGACGAGGAGTGCTTGCGGGTCTGGAAA - 588
n_etnA : GAAGACCCGGTTTGGCAGGGTGCTCGTGAGGCGATCGAGAACGTCATTGCGCTCGATGACTGGATGGAGATCGTCGTTGCCCTG - 672
S_etnA : GAAGACCCGGTTTGGCAGGGTGCTCGTGAGGCGATCGAGAACGTCATTGCGCTCGATGACTGGATGGAGATCGTCGTTGCCCTG = 672
n_etnA : AACCTCTGCTTCGATCCGCTGTTCGGTGAATTGGCGAAAGTCGAATACTTCACCCGATTTGCGGGCGCGAACGGCGACCTGGTT - 756
s_etnA : AACCTCTGCTTCGATCCGCTGTTCGGTGAATTGGCGAAAGTCGAATACTTCACCCGTTTTGCGGGCGCGAACGGCGACCTGGTT = 756
n_etnA : ACACCGTCGGTCATCGCCTCATCCGAGGCCGACACAGTGCGGACCCGGGCGTGGACAAAGGAACTCATCCGCCCATTGGGTGGG - 840
s_etnA : ACACCGTCGGTCATCGCCTCATCCGAGGCGGACACAGTGCGGACCCGGGCGTGGACAAAGGAACTCATCCGCCCATTGGGTGGG - 840
n_etnA : GAATCCCGAGTATGGCACCCACAACTCGTCGATCATTGCAGCGTGGGTGGACAAGTGGAACAGGTACTCGCTGAAAGCCTGCGA - 924
s_etnA : GAATCCCGTGTATGGCACCCACAACTCGTCGATCATTGCAGCGTGGGTGGACAAGTGGAACAGGTACTCGCTGAAAGCCTGCGT = 924
n_etnA : CGCCTTCGCCCCCGTGTTCTCCGAGGTTCCTAA - 957

s _etnA :

CGCCTTCGCCCGCGTGTTCTCCGTGGTTCCTAA - 957




n_etnB

TTGTCATCTGCCACG GCTCGGGATAGAACGCAAGTCCGCGACACCGTCGGCATCTCGCTGATCGGGAGTTCA = 75

s_etnB : ATGTCATCTGCCACGCCGGCTCGGGATCGTACGCAAGTCCGCGACACCGTCGGCATCTCACTGATCGGGAGTTCA - 75

n_etnB : GAAACCAATGTCATCGTCGACATGGTTGCTGAGCTTCTCCCCGACGCCAAGATCACCGACAACGACGTGTTCTTC - 150

s_etnB : GAAACCAATGTCATCGTCGACATGGTTGCTGAGCTTCTCCCGGACGCCAAGATCACCGACAACGACGTGTTCTTC - 150

n_etnB : AAGATAGAACGCGACGAAATGCTGAGCTTCGACATGGTTGAACTTAGCGACCGACTTGGCAAGCCGTATACGGTT - 225

s_etnB : AAGATTGAACGCGACGAAATGCTGAGCTTCGACATGGTTGAACTTAGCGACCGTCTTGGCAAGCCGTATACGGTT : 225

n_etnB - CATGACTTCCTCGTCAACATGACCAGTTACTACGGGCGAATTGTCGTGAAGGATCACGAGATCGAGATCCACTCG : 300

s _etnB : CATGACTTCCTCGTCAACATGACCAGTTACTACGGGCGTATTGTCGTGAAGGATCACGAGATCGAGATCCACTCG - 300

n_etnB : GAGATCCTCCCGGAACGATTCCGCGACTAA : 330

s_etnB : GAGATCCTCCCGGAACGTTTCCGCGACTAA : 330

n_etnC : ATGGCTAATCCCACTATCGAAGTTGTTCACGAAAAATCCAAGAGGTACGACTGGGGCTTCGATTATGCGCGCCCCGACCCGAAG - 84
s_etnC - ATGGCTAATCCCACTATCGAAGTTGTTCACGAAAAATCCAAGCGTTACGACTGGGGCTTCGATTATGCCCGCCCGGACCCGAAG - 84
n_etnC : TTTCCGACCCGCTACATCATCCCCCCGAAGGGCAAGGATCCATTCCGGTCGATGCTGCGCGGTTACGCAGCGATGGAGACGGAA - 168
s_etnC - TTTCCGACCCGCTACATCATCCCGCCGAAGGGCAAGGATCCATTCCGGTCGATGCTGCGCGGTTACGCAGCGATGGAGACGGAA - 168
n_etnC : AAGGACAACCGGGTCTACGGCGGTCTGGACAGCAACGTTCGTTACCGCAACGCAACGTCGGCCGAGCCGCGCTTCATTGAAGGG - 252
s_etnC - AAGGACAACCGGGTCTACGGCGGTCTGGACAGCAACGTTCGTTACCGCAACGCAACGTCGGCCGAGCCGCGCTTCATTGAAGGG - 252
n_etnC : ATGAAGTTCGGAATTCCAAGCTTCACCGACGCGGAGTACCAGGCAGTCTGCGGGTCAGGCTTTCTGATCGCATCCATGAAGAAC - 336
s_etnC : ATGAAGTTCGGAATTCCAAGCTTCACCGACGCGGAGTACCAGGCAGTCTGCGGGTCAGGCTTTCTGATCGCATCCATGAAGAAC - 336
n_etnC : CAGGAACTGCGCCAGGGCTACGCCGGCCAGATGCTCGACGAGGTTCGTCACACGCAGATCGAAGTCGCCCTGCGGAAGTACTAC - 420
s_etnC : CAGGAACTGCGCCAGGGCTACGCCGGCCAGATGCTCGACGAGGTTCGTCACACGCAGATCGAAGTCGCCCTGCGGAAGTACTAC - 420
n_etnC : CTGAAGAACTACCACGACCCGGCTGGCTTTGACATCGGCCAGATCGGTCTGGGTAATCACCCGATCGGCACCCTGGCACGGGCT - 504
s_etnC : CTGAAGAACTACCACGACCCGGCTGGCTTTGACATCGGCCAGATCGGTCTGGGTAATCACCCGATCGGCACCCTGGCACGGGCT - 504
n_etnC : TCATTCCAGTCGTTCAACACCGGTGATCCCGTGGAGGTTTCGATGTGTCTGAACATCGTCCTCGAGACTGCCTACACGAAC - 588
s _etnC - TCATTCCAGTCGTTCAACACCGGTGATCCGGTGGAGGTTTCGATGTGTCTGAACATCGTCCTCGAGACTGCCTACACGAAC - 588
n_etnC : CTCGTGGTGGCCCTGCCTCAGGTCGCTGCCGTCAACGGAGAGCACGCGATGCCCACTGCGTTCCTCTCGATCCAGTCTGACGAG - 672
s_etnC - CTCGTGGTGGCCCTGCCTCAGGTCGCTGCCGTCAACGGAGAGCACGCGATGCCGACTGCGTTCCTCTCGATCCAGTCTGACGAG - 672
n_etnC : TCGCGGCACATGGCCAACGGCTATGGGACCTTGATGAGCGTTATTCAGGAGCATGACAACCTGCCGTTCCTGCAGGAATCGCTC = 756
s_etnC : TCGCGGCACATGGCCAACGGCTATGGGACCTTGATGAGCGTTATTCAGGAGCATGACAACCTGCCGTTCCTGCAGGAATCGCTC - 756
n_etnC : GACCGTCACTTCTGGCACCAGCATCAGTCGATGGACACTCTGGTCGGCGTTCTTTCCGAGTACTTCGCCGTGGAACGCCCTTGG - 840
s_etnC - GACCGTCACTTCTGGCACCAGCATCAGTCGATGGACACTCTGGTCGGCGTTCTTTCCGAGTACTTCGCCGTGGAACGCCCTTGG - 840
n_etnC :© GCTTACAAAGATGTCTGGGAAGAGTGGGTCGTCGACGACTTCGTCGGCTCCTACATGAGCCGGCTCAGCCCGTTCGGTCTCAAG - 924
s_etnC - GCTTACAAAGATGTCTGGGAAGAGTGGGTCGTCGACGACTTCGTCGGCTCCTACATGAGCCGGCTCAGCCCGTTCGGTCTCAAG - 924
n_etnC : CCGCCGGCGAGGCTTGGTGACGTCGCCCGCTATGTCAACGACATGCACCATTCAGTGGCGATCGCGCTTGCGGCTATGTGGCCG - 1008
s_etnC - CCGCCGGCGCGTCTTGGTGACGTCGCCCGCTATGTCAACGACATGCACCATTCAGTGGCGATCGCGCTTGCGGCTATGTGGCCG - 1008
n_etnC : CTGAACTTCTGGCGGACCGACCCTATGGGTCCGGCAGACTACGAATGGTTTGAGAACCACTACCCGGGCTGGACCAAGTCCTAC - 1092
s_etnC - CTGAACTTCTGGCGGACCGACCCTATGGGTCCGGCAGACTACGAATGGTTTGAGAACCACTACCCGGGCTGGACCAAGTCCTAC - 1092
n_etnC : GGCGGTCTGTGGGACGCATTCCGCGATATGAGCGACCCGTCGTCGGCGCGAATCTTGTTGCAGGAGTTGCCGTCACTGCCGCCG - 1176
s_etnC - GGCGGTCTGTGGGACGCATTCCGCGATATGAGCGACCCGTCGTCGGCGCGTATCTTGTTGCAGGAGTTGCCGTCACTGCCGCCG - 1176
n_etnC :© TTCTGCCAGGTCTGCCATGTTCCGTGCGTTATGCCGACATTGCACGCCCCGGAAACTCGCATCGTGTACGGCGAAGGCAAGAAG - 1260
s _etnC - TTCTGCCAGGTCTGCCATGTTCCGTGCGTTATGCCGACATTGCACGCCCCGGAAACTCGCATCGTGTACGGCGAAGGCAAGAAG - 1260




n_etnD : ATGGGTGACACAGTAACCGTACAGCCGTTCGGTGACACGTTCCCTGTCGAATCAGGAGAGACGGTACTGTCCGCAATTCTCCGA - 84
s_etnD : ATGGGTGACACAGTAACCGTACAGCCGTTCGGTGACACGTTCCCTGTCGAATCAGGAGAGACGGTACTGTCCGCAATTCTCCGT - 84
n_etnD : AATGGCAGATTCGTAAAATACGGCTGCAAGCACGGCGGATGCAGCACCTGCCGAGCTCAGGTCGTCGAAGGCGAATTCACCCAA - 168
s_etnD : AATGGCCGTTTCGTAAAATACGGCTGCAAGCACGGCGGATGCAGCACCTGCCGTGCTCAGGTCGTCGAAGGCGAATTCACCCAA - 168
n_etnD : TCCGACGGAACGTCGTTTTCCCTGAGCGACGCTGACCGCGACGCAGGTGTCGTGCTGCTCTGCTCGACATATGCAGACGGCGAC : 252
s_etnD : TCCGACGGAACGTCGTTTTCCCTGAGCGACGCTGACCGCGACGCAGGTGTCGTGCTGCTCTGCTCGACATATGCAGACGGCGAC - 252
n_etnD : TTGGTCGTCGACGTCGGCGAGACCATGGCAGATCTAACCGAAGACGAGTACAACGCCGGCCAAGATATCGTCGAGTTCGTCGGT - 336
s _etnD : TTGGTCGTCGACGTCGGCGAGACCATGGCAGATCTGACCGAAGACGAGTACAACGCCGGCCAAGATATCGTCGAGTTCGTCGGT - 336
n_etnD : ACGGTCGACCGCATCGTCGACTACACGGCGGATATCAAGGGCATCGAGATCGCCTTGGACGAGCCCTCAGCGATATCGTTCGTA - 420
s_etnD : ACGGTCGACCGCATCGTCGACTACACGGCGGATATCAAGGGCATCGAGATCGCCTTGGACGAGCCETCAGCGATTTCGTTCGTA = 420
n_etnD : GGCCAGTATGTCGAAGTCCTTGTCCCGGGATCCGACGACGCATGGCGGTCGTTCTCGATGGCCAACCGACCGAGCGACAAC - 504
s_etnD : GGCCAGTATGTCGAAGTCCTTGTCCCGGGATCCGACGACGCATGGCGGTCGTTCTCGATGGCCAACCGCCCGAGCGACAAC - 504
n_etnD : TCGAGGGTGCACCTTGTAGTTCGCGTGATCCCCGATGGGCGGTTCACCTCGCAGATCGGTACGACCATCTCCGCGGGGACAAGG - 588
s _etnD : TCGCGTGTGCACCTTGTAGTTCGCGTGATCCCGEGATGGGCGGTTCACCTCGCAGATCGGTACGACCATCTCCGCGGGGACACGT - 588
n_etnD : CTGAACTTGCGCGGCCCATTGGGGCAGTTTGCAATTCGACTATCACACCGGCCGATAATCTTCATCGCGGGAGGTTCGGGTATT - 672
s_etnD : CTGAACTTGCGCGGCCCATTGGGGCAGTTTGCAATTCGTCTGTCACACCGGCCGATTATCTTCATCGCGGGAGGTTCGGGTATT - 672
n_etnD : GCCCCGGTACTTTCGATGCTCGCTGACCTTATCGAGCAGAATAATCAACGGCGAACGACGTTTCTCTACGGCGCGCGCACCGTG - 756
s_etnD : GCCCCGGTACTTTCGATGCTCGCTGACCTTATCGAGCAGAATAATCAACGGCGTACGACGTTTCTCTACGGCGCGCGCACCGTG = 756
n_etnD : GCTGACCTCCCAATGCTGGACGAACTTCGACAACTCTCAGATGAGCTGGACTGGTTCACTTTTATCCCTGCGCTGAGTCAGCCT : 840
s_etnD : GCTGACCTCCCAATGCTGGACGAACTTCGTCAACTCTCAGATGAGCTGGACTGGTTCACTTTTATCCCTGCGCTGAGTCAGCCT = 840
n_etnD : GACGATACCCCGTGGGACGGCGAAACCGGTTTGATCACCGAGGTTTACCACCGAAACTTCCCGAGTGGCCACGGACATGAGGCG - 924
s_etnD : GACGATACCCCGTGGGACGGCGAAACCGGTTTGATCACCGAGGTTTACCACCGTAACTTCCCGAGTGGCCACGGACATGAGGCG = 924
n_etnD : TACTTGTGTGGCCCGCCTGGAATGATCGATGCAGCACTGGAGTCGCTGATCGCTAGCGGCTGTAAGGAGCGCCATATTTTCTTT : 1008
s _etnD : TATTTGTGTGGCCCGCCTGGAATGATCGATGCAGCACTGGAGTCGCTGATCGCTAGCGGCTGTAAGGAGCGCCATATTTTCTTT = 1008
n_etnD : GACAGGTTCGTTCCGTCTGGATAG : 1032

s _etnD : GACCGTTTCGTTCCGTCTGGATAA : 1032

Supplemental Figure 2. Alignment of synthetic vs. native etnHABCD sequences. Native sequences are prefixed with a "n", synthetic sequences
are prefixed with a "s". Rare codons are coloured in red (Arg), orange (Pro), green (Leu), or blue (lle). The RBS’s of all five genes were changed to

AAGGAGG, with a spacing of six bases between the RBS and start codon.
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Supplemental Figure 3. Evidence of ethene MO expression in SDS-PAGE of M. smegmatis mc?-
155 cell extracts. Lane 1, mc?-155(pUS116); Lane 2, mc?-155(pUS116-ETN). Both samples are
from acetamide-induced cultures. Induced proteins unique to the mc?-155(pUS116-ETN) culture are
labelled (a) to (e). the mc2-155(pUS116-ETN) culture are indicated by letters (a) to (e). Protein bands
(c) and (d) correspond to the sizes of EtnC and EtnD, respectively.
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EtnH: uuarD
serine protease:

ARKPELSREDD

Supplemental Figure 4. Structure modelling of EtnH of strain NBB4 using SWISSMODEL.
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Supplemental Figure 5. SDS-PAGE comparison of soluble and total cell fractions of E.coli BL21
cells expressing etnHABCD genes. Lane 1, total cell lysate; Lane 2, soluble fraction. Label (a)
shows the expected location of EtnC, and label (b) shows the expected location of EtnA. Note the

presence of the putative EtnC band only in the total cell lysate, not the soluble fraction.

Supplemental Figure 6. Purification of His-tagged EtnB from BL21(DE3) cells.

Lane 1, Soluble fraction of whole cell lysate; Lane 2, nickel column wash step #1; Lane 3, nickel
column wash step #2; Lane 4, nickel column elution step #1; Lane 5, nickel column elution step #2.

The band labelled (a) corresponds to the predicted size of the 6xHis-tagged EtnB protein.
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