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Table S1. Previously reported heterologous production of lasso peptides from Pseudomonadota.

Source of BGC Class and Family of | G+C Class and Family of G+C Codon Yield
(Genus) BGC Source (%) Host Used Host (%) Inducer Optimized | (mg/L) Compound Ref
. . Alphaproteobacteria . Gammaproteobacteria . .
Asticcacaulis Caulobacteraceae 60 E. coli Enterobacteriaceae 50 anhydrotetracycline | no 0.26 astexin-1 1
Asticcaucalis Alphaproteobacteria 60 E. coli Gammaprote_obacterla 50 ? ? 028 benenodin | 23
Caulobacteraceae Enterobacteriaceae and Il
. . none, constitutive
Brevundimonas Alphaproteobacteria 63 S. subterranea Alphaproteobacterla 50 Sphingomonas no 10.2 brevunsin 4
Caulobacteraceae Sphingomonadaceae promoter
Burkholderia / Betaproteobacteria - Gammaproteobacteria -
Mycetohabitans Burkholderiaceae 61 B. gladioli Enterobacteriaceae 50 IPTG no trace burhizin-23 5
anhydrotetracycline
. Betaproteobacteria . Gammaproteobacteria note: stem loop N
Burkholderia Burkholderiaceae 68 E. coli Enterobacteriaceae 50 between capA and no 16 capistruin 6
capB removed
. Betaproteobacteria - Gammaproteobacteria A
Burkholderia Burkholderiaceae 68 E. coli Enterobacteriaceae 50 IPTG no 0.2 capistruin 7
Non-
. outliers: 3
. Burkholderia . .
Burkholderia Betaproteot_)actena 68 Sp. FERM BP- Betaproteot_)actena 68 L-arabinose no Outlier capistruin 8
Burkholderiaceae 3421 Burkholderiaceae over-
producer:
116
Caulobacter Alphaproteobacteria 68 E. coli Gammaprote_obacterla 50 PTG no 34 caulonodin I- 5
Caulobacteraceae Enterobacteriaceae 11
Caulobacter Alphaproteobacteria 68 E coli Gammaprote_obacterla 50 PTG no 03 caulosegnin |- 9
Caulobacteraceae Enterobacteriaceae 11
IPTG for citA, and
Citrobacter Gammaprote_obacterla 52 E coli Gammaprote_obacterla 50 constitutive yes 27 citrocin 10
Enterobacteriaceae Enterobacteriaceae promoter of
mcjBCD for citBCD
Klebsiella Gammaprote_obacterla 57 E. coli Gammaprote_obacterla 50 L-arabinose no 5 klebsidin 11
Enterobacteriaceae Enterobacteriaceae
. . none, constitutive
Sphingomonas Alpr_]aproteobactena 65 S. subterranea Alphaproteobacterla 63 Sphingomonas no 2.8 koreensin 12
Sphingomonadaceae Sphingomonadaceae promoter
Escherichia Gammaprote_obacterla 50 E. coli Gammaprote_obacterla 50 ? yes 12 microcin J25 13
Enterobacteriaceae Enterobacteriaceae
Salmonella Gamaproteobacteria 52 E. coli Gammaproteobacteria 50 IPTG no 9.61 microcin Y 14

Enterobacteriaceae

Enterobacteriaceae
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Mycetohabitans Betaproteol:_)acterla 61 coli Gammaprote_obacterla 50 L-arabinose no 1 mycetohabin- 15
Burkholderiaceae Enterobacteriaceae 15

Panderoaea Betaproteol:_)actena 63 . coli Gammaprote_obacterla 50 IPTG no 2 pandonodin 16
Burkholderiaceae Enterobacteriaceae

Rhodanobacter Gammaproteobacteria 65 . coli Gammaprote_o bacteria 50 IPTG no trace rhodanodin 5
Rhodanobacteraceae Enterobacteriaceae

Rubrivivax Betaproteol:_)actena 70 . coli Gammaprote_o bacteria 50 IPTG no 2.5 rubrinodin 17
Burkholderiaceae Enterobacteriaceae

Rubrivivax Betaproteopactena 71 . coli Gammaprotepbactena 50 IPTG no 0.5 rubrivinodin 5
Burkholderiales order Enterobacteriaceae

Sphingobium Alphaproteobacterla 64 ol Gammaprote_obacterla 50 PTG no 0.9 sphingonodin 5
Sphingomonadaceae Enterobacteriaceae land Il

. . Alphaproteobacteria - Gammaproteobacteria sphingopyxin

Sphingopyxis Sphingomonadaceae 65 - coli Enterobacteriaceae 50 IPTG no 34 land Il 5

Sphingobium Alphaproteobacterla 64 . coli Gammaproteo bacteria 50 IPTG no 52 syanodin | 5
Sphingomonadaceae Enterobacteriaceae

Burkholderia Betaproteot_)actena 68 .coli Gammaprote_o bacteria 50 IPTG yes 1.8 ubonodin 18
Burkholderiaceae Enterobacteriaceae

Xanthomonas Gammaproteobacteria 65 ol Gammaprote_obacterla 50 PTG o 127 xanthomonin 19
Xanthomonadaceae Enterobacteriaceae I-111

Phenylobacterium Alphaproteobacteria 70 . coli Gammaproteo bacteria 50 IPTG no trace zucinodin 5
Caulobacteraceae Enterobacteriaceae

Table updated from.®

Yields isolated from liquid cultures.
IPTG, isopropyl B-D-1-thiogalactopyranoside
Blue rows, isolated yields greater than 10 mg/L.

Trace, only trace amounts of compound detected.
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Table S2. Identified differences between the reference genome and either pSKO020 outlier
overproducer or pSK020+48 low producer. PATRIC was used for analysis.

y

Reference Variation Type of | Amino Frame- | Function
Genome found mutation Acid shift shift?
Outlier Overproducer
CGC CGCGCGGC insertion Arg2_Gly3fs yes Protein ImpG/VasA
GCCGA GCCCGA insertion Ser500_Ala501fs yes T6SS component
TssC (ImpC/VipB)
CAAAAG CCACTGCCCGA | insertion - - not in coding region
AGGCCACGCGG
GACAAAAG
CGGT GGGC substitution SerGly152SerGly | no ABC transporter,
(synonymous) substrate-binding
protein
CCAC CCACAC insertion Asp597_Val598fs | yes hypothetical protein
ACCCTG ACCCCTG insertion Arg835 Val836fs | yes hypothetical protein
GCCCCCACG | GCcececcAca insertion Trp832_Gly833fs yes hypothetical protein
TCCCCGCCG | TCCCCCGCCGC | insertion Ala827_Gly828fs yes hypothetical protein
CA A
CCTC CCTCTC insertion Val808 Glu809fs yes hypothetical protein
GT GCTC insertion Thr801fs yes hypothetical protein
CCG CCAGCT insertion Ala691delinsGluLe | no hypothetical protein
u
CGGGGCTTC | CGGGGGGGGGC | insertion - - not in coding region
G TTCG
CGGGGGC CGGGGGGC insertion — — not in coding region
ACA ACCA insertion — — not in coding region
G A substitution Leul50Leu no Quinolinate
(synonymous) phosphoribosyltrans-
ferase
[decarboxylating]
(EC 2.4.2.19)
ATGCGA ATCAAATGTGT | insertion Metl Arg2fs yes Transcriptional
AGGTATAAGGC regulator, HxIR
GATGCGA family
GGTCG CGTT deletion — — not in coding region
CGACCGCGC | CGAGCTCGGTC | deletion - - not in coding region
GCGCGA GG
CCCGACGAA | CCCGACGAAGC | insertion - - not in coding region
GCCTAGGCC | CTAGGCCGCCC
GCCCGCGGC | GCGCGGTATCG
CcC AGCGGGCGGCC
Cc
CCCCG CCCGCTCCCG insertion Gly69_Gly70fs yes hypothetical protein
TCCCCG TCCCCCGC insertion — — not in coding region
ACCCG ACCCCG insertion — — not in coding region
CGCCCGA CCCGCCCCGA insertion Arg404delinsAlaGl CaiB/BaiF family

protein
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GGC GGAGC insertion - - LSU rRNA 23S
rRNA, large subunit
ribosomal RNA

CAACC CTTAACC insertion - - LSU rRNA 23S
rRNA, large subunit
ribosomal RNA

CCT CcccC substitution - - not in coding region

(non-
synonymous)

ACCGA ACCCGA insertion Ser1l56 Vall57fs yes hypothetical protein

CCGACCGA CCCGA deletion Argl148 Ser149del hypothetical protein

A T substitution GIn270Leu no Replicative DNA
helicase (DnaB)
(EC 3.6.4.12)

Nonoutlier Low Producer

CCGGGTGA CAATGTGATGC | insertion - - not in coding region

GCCGGGTGA
GGC GGCAGC insertion GIn102_Prol103ins | no hypothetical protein
GlnLeu

GGCGA GAGCTGA insertion Alal4afs yes T6SS component
TssK (ImpJ/VasE)

A G substitution Serl6Gly no T6SS component

(non- TssK (ImpJ/VasE)
synonymous)

ACGCCTG ACGCCCCCTG insertion Arg304_Arg305ins | no T6SS component

ArgGly TssM (IcmF/VasK)
TACG TACACG insertion not indicated not SSU rRNA 16S
indicate | rRNA, small subunit
d ribosomal RNA
TCG GTA substitution AlaArg60ValArg no T6SS component
(non- TssM (IcmF/VasK)
synonymous)
CCGCCG CCTGCGCGCGC | insertion Gly292delinsAlaAr | no T6SS outer
G gAla membrane
component TssL
(ImpK/VasF) /
OmpA/MotB domain
G C substitution Ala2228Ala no hypothetical protein
(synonymous)
T C substitution Thr237Thr no VgrG protein
(synonymous)
T C substitution Leu252Pro no VgrG protein
(non-
synonymous)
A G substitution Lys256Lys no VgrG protein
(synonymous)
T C substitution Val311Ala no VgrG protein
(non-
synonymous)
T C substitution Tyrl4Tyr no VgrG protein
(synonymous)

AAGCCTAGG | AAGCCTAGGCC | insertion - - hypothetical protein

CCGCCCGCG | GCCCGCGCGGT

GCCC ATCGAGCGGGC

GGCCC
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G A substitution Val320Val no NADH-ubiquinone
(synonymous) oxidoreductase chain
N (EC1.6.5.3)
CCCCGGA TCCCGGA substitution Gly70Ser no hypothetical protein
(non-
synonymous)
CGCCCCAG CGCCCCCAG insertion - - not in coding region
GCACCCGCA | GCACCCCGCA insertion - - not in coding region
GCCCCGCCC | Geeceeeacecece insertion - - not in coding region
AGGGA AGGGGA insertion not indicated not LSU rRNA 23S
indicate | rRNA, large subunit
d ribosomal RNA
A C substitution Arg94Arg no hypothetical protein
(synonymous)
cC AT substitution GInAlal5582GInS | no Polyketide synthase
(non- er modules and related
synonymous) proteins
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Table S3. Primer sequence list for plasmid construction requiring PCR.

Plasmid constructed

Forward primer

Reverse primer

Sanger sequencing

CA

pKAEQ001 P_CapBGC _Bglll_f P_CapBGC_Ndel_r
GCC TAA AGA TCT CCT GCA GAC TAA CAT ATG CAC ACA
TCG ATT TAT TAT GAC GGA AACAGCTATG
Bglll site underlined Ndel site underlined
pHNF008 PBAD_Nhel_f PBAD_Bglll_r
CGT AAC GCT AGC CCT GCA GAT AGA TCT ACT CGA GGC
TCG ATT TAT TAT GAC TAT GAC ATG ATT ACG AAT TC
Nhel site underlined Bglll site underlined
pHNF009 P_pBBR1_G159S f P_pBBR1_G159S r
ACT ACCGAC CAGCCCCGG | TGCTGCTCG CCC GGATAC
CGA
pAK343 P_miIsA1A2B OLEwithpUC f P_mIsA1A2B_OLEwithmlIsC_r
TAG AGG ATC CCCGGG TAC | ATA GGC GAT GCC GAG CAG
CGA GCT atcaaggagattttc ATG GGT CAT TCA CAG GGG CAG
AAT AAG CAG CAAGACGTG | TGCC
Overlap region underlined, RBS Overlap region underlined
site in italics
P_miIsC_OLEwithmIsAB__f P_misC_OLEwithpUC _r
CCG CTG CTG GCA CTG CCC GCT ATG ACC ATG ATT ACG
CTG TGA ATGACCCTGCTC AATTCGTCATTGCCATCCTTG
GGC ATC AAC AAA CAG
Overlap region underlined Overlap region underlined
pAK343 CGT CACACTTTGCTATGC N/A

TAACCT TTC ATT CCC AGC
GGTC

pHNF007 P_B13BGC Bglll_f P_B13BGC_Hindlll_r
GAC TAA AGA TCT CCT GCA GAC TAG AAG CTT GCT ATG
TCG ATT TAT TAT GAC ACATGATTACGAATTC
Bglll site underlined HindlIlI site underlined
pHNF012 P_pBBR1_G159S _f P_pBBR1_G159S r
ACT ACCGACCAGCCCCGG | TGCTGCTCG CCC GGATAC
CGA
araC gPCR P_araC_gPCR_f P_araC_gPCR_r

CTGCCGGGATACTCGTTT AAT
G
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kan® gPCR

P2_kangPCR_f

CTC TGG TAA GGT TGG GAA
GC

P2_kangPCR_r

GTG CAATCCATCTTG TTC AAT
CATG

recA gPCR P_recA (PCR f P_recA_gPCR_r
ACA CCACCT GGATGT CCT ATG GAA GAT AGC AAG AAG
CG GGTTC

gyrA gPCR P_gyrA gPCR_f P_gyrA gqPCR_r
ACA CCGAAGACCTGATCA | TCCAGTCGTCTTCCTTCATCT
CG G
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o© rep 5'- CTGACGCTTTTTATCGCAACTCTCTACTGTTTCTCCATACC
— o CGTTTTTTTGGGGTCGACTCTAGAGGATCCCCGGGTACC
ATCTAGATGCATTCGCGAGGTACCTCGCGAATGCATCTAG

S ATGGTACCTTTTAGGAGATTAAA -3
<
S b
S ! _%
pSK020+48 %
(pPRO1600_Para_capABCD) 5O
B 5- GGTACCATCTAGATGCATTCGCGAG -3
’b 3- ACTCGCGAATGCATCTAGATGGTACC -5
S -
_b
o & 5- A\CTCGCGAATGCATCTAGATGGTACC -3
~0

&uey)odN

Figure S1. Schematic of pSK020+48 plasmid and sequence of the promoter region. (A) The capistruin
BGC (capABCD, orange) under the control of the araC regulator (blue) and Pgap promoter in the pR01600-
based vector. The sequence of the Psap promoter is denoted by underlined -35 and -10 regions, respectively.
The 48-bp insertion (dark and light red) is located upstream of the start codon of capA (yellow) and contains
three Kpnl sites (teal). The thymine-rich region that is part of the translation enhancer and the RBS site
upstream of capA are bolded. (B) We speculate the 48-bp insertion originated from the pUC57-Kan vector
used to clone the synthetic cap BGC, which was used to generate pSK020. The 48-bp insertion (dark and
light red) is composed of inverted repeats flanked by Kpnl sites (teal).
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Figure S2. Plasmid is not the only factor contributing to the overproducer phenotype. Comparison of
capistruin titers between pSK020 overproducer and clones that were obtained after retransformation of the
plasmid isolated from the overproducer host into the Burkholderia sp. WT strain. Average of N = 4 +
standard deviation. For the overproducer clone, N = 3 indicates results from three production culture flasks
inoculated from the same seed culture. For the cleared host, N = 4 indicates results from three independent
clones. The plasmid from the pSKO020 overproducer was reintroduced via electroporation and four
independent clones were selected for analysis. T-test was implemented for statistical analysis. *, P = 0.09.
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Figure S3. Assessment of the overproducer clone’s ability to recapitulate high yield capistruin
production when used as a heterologous host. Comparison of capistruin titers between pSK020
overproducer and clones that were obtained after clearing the pSK020 overproducer clone of plasmid and
retransforming it. (A) After host clearing, pSK020+48 plasmid from E. coli was reintroduced into the host
via electroporation. N = 1 for pSK020 overproducer and average of N = 7 + standard deviation of 0.5% is
shown for cleared host, pSK020+48. Biological replicates were utilized. (B) After plasmid clearing, the
pSKO020 plasmid from the overproducer was retransformed into the cleared host. N = 1 for pSK020
overproducer and average of N = 2 * standard deviation of 3.5% is shown for cleared host, pSK020.
Biological replicates were utilized.
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Figure S4. Normalized copy number of different replicons in Burkholderia sp. FERM BP-3421. Empty
vectors containing the RSF1010 (pAM4891), RK2 (pSEVA227M), and pBBR1 (pM0168) replicons were
transferred into Burkholderia sp. and genomic DNA was then isolated and sequenced using Illumina
technology. Normalized plasmid copy number per genome equivalent is shown. All vectors contain a
kanamycin resistance marker.
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Figure S5. Generation of pKAEQ01 and pHNFO11. The cap BGC (orange) under the control of the
araC/Psap promoter was amplified by PCR and subcloned into pMo0168 (pBBR1-based vector) using the
restriction sites Bglll and Ndel to generate pKAEO0O1. Cloning of the cap BGC disrupted the xylE reporter
gene. The 48 bp insert (red) between the Psap promoter and the RBS is present in pKAEOQO01 because
pSK020+48 was used as PCR template before we discovered the 48-bp insertion. The underlined sites in
teal bordering and within the 48-bp insert denote Kpnl restriction sites. Isolated pKAEQO01 plasmid was
digested with Kpnl and ligated to generate pHNFO11. In the boxed sequence, the RBS site is bolded, and

the start of transcription is shown in yellow.
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Figure S6. Comparison of cell density between production cultures of Burkholderia sp. FERM BP-
3421 harboring alternate capistruin expression vectors. (A) The wet cell weight of production cultures
of FERM BP-3421 harboring the pSK020, pHNFO011, or pHNF021 vectors. Wet cell weights were acquired
from aliquots (10 mL) of 48-h production cultures, which were centrifuged at maximum speed to separate
the supernatant and cell mass. The average of N = 3 + standard deviation is shown. (B) The number of
colony forming units per milliliter (CFU/mL) from production cultures of FERM BP-3421 harboring the
pSK020, pHNFO011, or pHNFO021 vectors. CFU/mL counts were acquired from serially diluting
resuspended cell pellet that was harvested from 10 mL aliquots of 48-h production cultures. The average of
N = 3 £ standard deviation is shown. T-test was implemented for statistical analysis. *, P < 0.02; **, P <

1.0E*%; ns, no significant difference.
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Figure S7. Generation of pHNF021. (A) The araC/Pgsap L-arabinose inducible promoter was cloned into
the pMo168 vector backbone to generate pHNF008. (B) Site-directed mutagenesis was used to introduce
the G159S point mutation in the pBBR1 rep gene and generate pHNF009 (indicated as pBBR1 *rep).
pHNFO013 was constructed by subcloning the capistruin BGC into pHNFO009 using the restrictions sites
Nhel and Sfil. pHNF013 contained the 48 bp insert carried over from the template plasmid before we found
out about the 48-bp insertion. pHNF021 was then created by further digesting pHNF013 with Kpnl (teal)
and ligating the digested plasmid. Cloning of the cap BGC disrupted the xylE reporter gene. All constructs
were verified by restriction digest and either Sanger or whole plasmid sequencing. (C) Sanger sequence
data indicating the introduction of the point mutation in the rep gene. The orange arrow annotation indicates
the original sequence of the rep codon (GGC) before introduction of the point mutation (AGC).
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Figure S8. Production of capistruin in wild-type and spliceostatin-defective mutant of Burkholderia
sp. FERM BP-3421. Relative capistruin titers when using the WT background versus the froaDEF
background. The average of triplicates + standard deviation is shown for both WT and mutant. T-test was
implemented for statistical analysis. *, P = 0.03.
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Figure S9. Sequence similarity networks of predicted lasso core peptides. Core peptides from a previous
curation of predicted lasso peptides.? The non-identical set of curated sequences (N = 4,485) was used to
generate a sequence similarity network (SSN) using EFI-EST.# (A) SSN at alignment score 5 is displayed
and colored by phylum of the encoding organism. Bolded nodes are core sequences from experimentally
validated lasso peptides. The clade containing mycetolassin-15 and -18 is circled. (B) SSN at alignment
score 5 of core peptides from Burkholderiaceae only. Literature reported lasso peptides are indicated. (C)
A comparison of the sequences of several reported lasso peptides and mycetolassin-15 and -18. Conserved
residues are in bold. Residues not observed in the final lasso product are grey.
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Figure S10. HR-ESI-MS/MS of purified mycetolassin-15. Mycetolassin-15 was subjected to collision
induced dissociation (30 keV), resulting in a series of b*, b?*, and y* ions consistent with a macrolactam
linkage between Gly1 and Glu8 of the mycetolassin-15 core peptide. HR-MS of purified mycetolassin-15
is consistent with the predicted mass of the core peptide with a single cyclization.
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Figure S11. HR-ESI-MS/MS of purified mycetolassin-18. Mycetolassin-18 was subjected to collision
induced dissociation (30 keV), resulting in a series of b*, b?*, and y* ions. The significantly lower intensity
of the b7, b6, b5, and y12 ions is consistent with a macrolactam linkage between Glyl and Glu8 of the
mycetolassin-18 core peptide. HR-MS of purified mycetolassin-18 is consistent with the predicted mass of
the core peptide with a single cyclization.
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Figure S12. Proteolytic resistance of purified mycetolassins. Panel 1 and 2, purified (A) mycetolassin-
15 and (B) mycetolassin-18 treated with either PBS control or carboxypeptidase Y and incubated for 18 h
at room temperature. Panel 3 and 4, mycetolassins subjected to initial heat treatment for 3h at 95 °C followed
by carboxypeptidase treatment identical to above. (A) After either treatment of mycetolassin-15, removal
of the C-terminal residue F15 (m/z 1422.7) was not detected (ND, orange). (B) Carboxypeptidase treatment
of mycetolassin-18 with/without heat exposure yielded masses corresponding to the removal of the C-
terminal Ala (m/z 1785.8) and Gly-Ala (m/z 1728.8), shown in panel 2 and 4 in blue. Heat treatment of
mycetolassin-18 alone yielded a mass corresponding to the removal of the two C-terminal residues G17A18
(m/z 1728.8), indicated in panel 3 in blue. Removal of three or four residues was not observed (ND, orange).
Masses indicated with / were identified in the PBS, carboxypeptidase Y sample and were not attributed to
the mycetolassins, panel 5.
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Figure S13. Hydrogen-deuterium exchange of mycetolassin-15 and mycetolassin-18. Raw data for
mycetolassin-15 (A) and mycetolassin-18 (B) peptide deuteration over time. Partial deuteration occurred
rapidly, but deuteration continued to progress for 24 h, which supports a threaded conformation. The
expected mass of mycetolassin-15 and -18 is [M+H]* m/z = 1569.9 and 1856.9, respectively (shown in grey,
dashed lines). With full deuteration the expected mass is [M+H]* m/z = 1598 and 1888 for mycetolassin-
15 and mycetolassin-18, respectively (shown in blue, dashed line), approximated using MSTools.?
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Figure S14. Generation of pHNF007 and pHNF010. (A) The mycetolassin BGC (mlIsA1A:BC green)
under the control of the araC/Psap promoter was amplified by PCR and subcloned into pMo0168 (pBBR1-
based vector) to generate pHNFOO7. (B) The native mlsD transporter gene was synthetized by Twist and
Hindlll and Sphl restriction sites were used to subclone mlsD into pHNFO0O7 to generate pHNFO010.
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Figure S15. Growth curve comparison between production with alternate mls expression vectors.
Forty-eight-hour growth comparison in production media between the Burkholderia sp. FERM BP-4321
spliceostatin-defective mutant strain (fr9DEF") containing alternate mls expression vectors. The average of

N = 10 + standard deviation is shown.
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Figure S16. Export of mycetolassins with and without inclusion of transporter gene. (A) The percent
of mycetolassin-15 detected in the supernatant of production cultures. (B) The percent of mycetolassin-18
detected in the supernatant of production cultures. Production was done in the Burkholderia sp. froaDEF
strain. The average of triplicates £ standard deviation is shown.
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Figure S17. Production of mycetolassins in E. coli. (A) Masses corresponding to mycetolassin-15 and
mycetolassin-18 (expected mass [M+H]" m/z = 1569.9 and 1856.9, respectively) were observed in trace
amounts by MALDI-TOF-MS in E. coli expressing pAK343 (containing mISA1A2BC) and not in the empty
vector control. (B) HPLC traces of the pellet and supernatant extracts from E. coli do not show significant
peaks at 280 nm at the retention times consistent with purified mycetolassin-15 and mycetolassin-18. (C)
Quantification of mycetolassin-18 from a 500 mL E. coli culture expressing pAK343. 1% of the extract
(eg. ~5 mL culture) was injected onto the HPLC and the area of the 220 nm absorbance peak corresponding
to retention time of myceotolassin-18 was compared to a standard curve to determine yield (N = 1). Blue
circle, E. coli extract; grey circles, authentic standard.
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Figure S18. Inhibition of transcription and/or translation assessed by cell free production of
mCherry. mCherry under the control of an endogenous E. coli 670 promoter was produce in the presence
of negative control 10% methanol, and 50 uM final concentration of mycetolassin-15, a C-terminal
truncation of mycetolassin-18 (mycetolassin-18A2), and mycetolassin-18. Capistruin (30 uM), a known
RNA polymerase inhibitor, is also shown. Error bars represent standard error of the mean (N = 4), and only
samples containing capistruin exhibited a statistically significant difference in fluorescent intensity. T-test
was implemented for statistical analysis. ***, P = 0.0001.

Sequences for mycetolassin expression plasmids
mlsAa:
5’- atgaataagcagcaagacgtgaagcatgaagtgtcggaattcctgttggatgacgaatcgetgatggaactgtcegettccgaatcgacgetggge
ggttcgggacaataccgagaagctggegttggecgctttttctga -3°

Intergenic region:

5°- catagggcgaccagcegcectgectaccgggtageggtttectttccactacgggatcaaggagattete -3'

mlsA;:
5’- atgaataagcaacaagacgtgacgtatgaagtgtcgaacttcctgttggacgatgaatcgcetgatggaactgtgegcettccgagtcgacgetggotg
gtacggggcaatacaaagaagtcggcattggccgcttctatgatggagegtaa -3’

Intergenic region:
5°- tcttagatgtattgtgacgcatactaaggttttgcttagcgttctcttgtagtcacgatacagaacaaaaaa -3’

mlisB:
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5°- atgccgceatcatttgatgcccaatgtgttgggegectgctttgctaagcaaattatettgctegatgtggtgegtgateggtacgttgtcttgaccgagag
gcaatccgcagcattggegtegeagettggtctggatattgagegcttttcccaggcetggeacgattcageattcggecattctggaagaattgaagegtg
ccaactggattagcgccacctegtttccggaagetgacgctaaactgaacacgttgageeectcgecgcaaacggggggaatgteggecaatggttgg
aagttgccggacgatgcttttgcgeatcgaccggettggacgaacatcgccaaagcecacgcteatcttgaggtecgtgeaccgatgegeagegeggeg
cggaatggceegggttgttgcagttgtgcaatcaagctcaccgtgaggecggageaggcttgegtgtcagecagecggaagattatgeaccectttgtgaa
cacgctcaattgggectgectgttttaccccecggecgaccaagtgcttggagtggteggtegegctgacegtgctgtgegegegtgecggcttggeattg
aaattggtgatcggcgtgcaatccttteegttttatgcacacgectggtcggaagecggagaggtggtgattggegatageccgetcaggegcaaagag
ctgtcegttattctggaatgeccgeateegctgctggeactgeeectgtga -3°

mlsC:

5’- atgaccctgctcggcatcgectatccgaagacgcaggattatttgacgcaaaaacgggattggaggttcgtgcgegaccegtccaaccagattgea
ggtgcactttggcatcaacaagacagggccaagacgcegtgcecctgtgcgggcaatccggeacgeacttctactgcttttatggttcggeattttcgaaget

ggaccagagcgaaattaaggaagacgacttgcaggcaattgcggeagtgggtcccgegceatctcatggetcgattctggggtaaatatttgtttatctgctt
tgacctgaccgccaaaaagttgatctgctgcagcgatccgagcaaccaatggecggtgtattgggceatggtccagecgtcacggtttgcttttttcggatac
gatcacgtgcctgcatcaaaccttggtggagagcggegagegtceggceatggaataaaaagttttttacgacgtggttgcgcacgggtaccgtgcaaaat
ggtgagctgcecgtttgatcgtatccaagaaattccggcaggcetgegetgtctectatatcgatgatggtcaaccgcaaatcgtgacggtttgggatecccte
aagcacgcagtggaagatgacacccaaaccccgttcggcattttgaagaattatcttaaccggtttgtgtegttggecgatcggeccegtgetggaactcete

cggaggtctggaatccagcteegtgetgetggcaatgegegeagtetectecgetgaccateegetgtectgegegcattattaccatgeeggtgtegett
cgtccaacgagctggaacatgcgcegtcacgttgcacaaagegtgcaggctcatctccatgaggtggatacgagggtgttgtegtttacceeggttcagte

cgttccgegggtggctaaaccgcatatccgatattgcettgettgegtttaatcagtattttgcaagccaactcgagaaaggagagcatacccagttgatcag

cgggcatggaggggattcgctctttttggcgecgecgecgttcagegegettgecgatgeggeactgacgtggcaatggegacgattggtgegegtgg

cgatggacctggcgctcatttacagggcgecgctgattcaagtggcaacgggegceageccgategttgttttcctcggatccgtttgaaaataacggeag

cacgctcgatcttctgtccgaagaaacgcagceacgagtcgttcgatcaacgageccatctgcatcegtttctccagcaaaataaggttegtttgeecggtea
gctctatcagcetggcetttggcttttttgacgctcgacgacattcgatcgeccgectateegtttacccaacccacgcattatcegtttctttgecagecgatggt
cgagtttgcgttgtccatccccagctacgatcatttcgaaggagegcataatcgcattgtgctgaggaaatccgtttcggeggecacggggtatccgaacc
tgtggcgacgaaacaaaggcgaaacgtcgggtatcgatttgttgggeattcgtgaccacaaggatcatatgatggegctctgectcgagggatttttggec
aaagagggctatgtcgacgtgaaacgcacgcgtgctgcgattcaacatagcagcaagggacatagcaaatattttatgggcctccttcacctctatgeeg

ccgaactgtttgttcaaggatggcaatga -3’

Intergenic region:
5’- cgaattcgtaatcatgtcatagcaagcttctagcgagtaaagegtg -3°

mlsD:

5’- atgcagcatggtctcttcaaaacaatcttgtttttgctgcattgcttgtggacgcegtgaatggaaaacgcgtcttcagatcatcgcagecattggetgtac
aggatgctcagtcgggctgaccattatcgcaccgatgttgctcaagtggcetcatcgacggtttgtccaacgeggegcetcetcggeagtgagegtetacctge
tctgtgtagcettacggeggegegtggtttctgtcacaagcgacgaaccgttgcgaacagtattigttcgtgttggtcaatgaacgtattaaacgcacgattac
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gttgaattacgtcagccgagtgctcggtcageccgcetgeggeattgagtgcetcaccaaacgggegcttetgtgagcgaactctcgegegtacaagacag
tgcgatgcgtgcaattatcgggctcttttggagectcgeaccgattgttgtcgaaatcgeggtegtcggceategtegtgttetcattgtttggectegtttatge
agctgtcttgctgggggttctgaccctttatatttactttagtgtatcaacggcgaagcegctgtgaagegcetgcaacgcaagaaaaaccgagegtcggatce

gtgcctctacgecggcetggtegatacgetgacgcacgcecgatacggtcaaagegttttcgaatgaagccagegaattgacccgactcgatcgtgtgttcaa
aatgcgcgcectgggegagtatccatatcacgcgcaagatggaaatcgttggegecactcaattgetgattgtcggtatcgggttgaccacgcettacggctt
tggcaggacaagatatcttggcacaccggctcaccattggtgatttcgtgctgttgaacagttacctgetgcegatttactttgccgetcagcacgttcggctat
gtggtgcgggaagttcagatcggtttgtttaatctgtcggaattgetgcacactatcegtgttagatggeacttcgaaccgttgggtecteecctcttcaagea
agcaccgtcgattgaatttcgcagcgccagctttcgecatcegtgeggtagacgactgttgcaccacgcgaatttttcgattcctgetggegecttetgtge

gctggtggggccgageggegeggggaaatctacgctcatcaagetgttgttgegtetgtataagetcgatgaagggcaaatcecttatcgatgatcaaacg
atcgaatcgttttccgaatcgcagttgcgtcagtcgatcagttatgtgacacaagacgcegcatttgctggatcgetcgatccgegaaaacatctgetttgect
gcccgcaagcectctaattcggaacttgaacaagttatccattectgtgegetgacatcegttattgctgcggegagecagggectggacacgecgattgge
gagcgaggcaacaaattgtcgggtggtgaacgacaacgtgtgggactggceccgegctttgttgcgcaatagecctttgetgetgttggacgaaccaact

gcggcgctcgatgcacacacggaggccgatatcttcaagcatctctatgagegttatcgtcacaccacgeggctcgtgattgegcaccgactttcggeca
ttcagcacgcggacttgattttggtcatgcaagagggtgcgatcgtggagacgggcacgcatagtagtttgctgaggcgacaaggtgtttatgccaatcttt
ggcataaacagacccagctgtcgacagaacaacctgacttgtcagcggcacgataa -3’

Figure S19. Sequences of mycetolassin genetic constructs misA1A;B, mIsC, and mlsD. The mlsA1A.B
and misC constructs were purchased from GenScript and utilized to generate pAK343. To avoid rare codons
from both Burkholderia sp. and E. coli, codons were swapped as follows: UUA - UUG, UCU - UCC,
UCA - UCG, UAA - UGA, UGU - UGC, CUA - CUG, CCU > CCG, CCA > CCG, AUA > AUC,
ACU > ACC, ACA > ACG, AGU > AGC, AGA > AGG, GUA > GUG. The native misD sequence
was synthesized by Twist Bioscience and utilized in the pHNF010 and pHNF012 constructs. The native
sequence originates from Mycetohabitans sp. (basonym Burkholderia sp.) B13 (NZ_FTPM01000001).

Accession codes for each gene are as follows: A;, WP_175972411; A, WP_175972412; B,
WP_083705989; C, WP_076785565; D, WP_076785566.
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