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Figure S1. Identity of the “insertion residue” in the adenylation domains. A database of over 5200 
adenylation domains sequences was analyzed and the residue that aligns with Ala826 of EntF was 
identified. The most common residues at this position are alanine and proline, which together are present 
in 66% of the sequences. The next two highest residues are glutamate and aspartate, which combined to 
fill 15% of the sequences. The other 16 amino acid residues account for the remaining 21% of the 
sequences at this site. 
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Table S1. MLPs that have been biochemically analyzed for MLP dependence 

Adenylation 
Domain 

 
MLP 

 
Organism 

Natural 
Product 

 
Effect 

 
Publication 

CmnA-M1A CmnN Saccharothrix mutabilis Capreomycin Activity (1) 
CmnA-M2A CmnN Saccharothrix mutabilis Capreomycin Activity (1) 
CmnO CmnN Saccharothrix mutabilis Capreomycin Activity (1) 
NikP1 NikP13 Streptomyces tendae Nikkomycin Activity (2)  
NocA-M1A NocI Nocardia uniformis Nocardicin Activity (3) 
NocB-M1A NocI Nocardia uniformis Nocardicin Activity (3)  
PacL PacJ Streptomyces coeruleorubidus Pacidamycin 3 Activity (4,5) 
Pcza361.18 Orf1 Amycolatopsis orientalis Vancomycin Activity (6) 
PvdL-M2A PA24121 Pseudomonas aeruginosa Pyoverdine Activity M.G. Thomas (pers. comm.) 
SimH SimY Streptomyces antibioticus Simocyclinone Activity (6) 
SlgN11 SlgN13 Streptomyces lydicus Streptolydigin Activity (7)  
VbsS VbsG Rhizobium etli  Vicibactin Activity (8) 
VioO VioN Streptomyces sp. ATCC-11861 Viomycin Activity (1) 
EntF1 YbdZ1 Escherichia coli Enterobactin Enhanced (1)  
NovH No MLP in 

Operon 
Streptomyces spheroides  Novobiocin Enhanced (6) 

Cgc18 SAMR0548 Streptomyces ambofaciens Congocidine Solubility (9) 
CloH CloY Streptomyces roseochromogenes  Clorobiocin Solubility (6) 
GlbF GlbE Burkholderia K481-B101 Glidobactin A Solubility (10)  
KtzH2 KtzJ Kutzneria sp 744 Kutznerides Solubility (11) 
TioK TioT Micromonospora sp. Thiocoraline Solubility (12) 
TioN2 TioT Micromonospora sp. Thiocoraline Solubility (13) 
ABBFA_0034031 - Acinetobacter baumannii Unknown Not Required4 (14) 
CmnF - Saccharothrix mutabilis 

capreolus 
Capreomycin No Effect (1) 

CmnG - Saccharothrix mutabilis 
capreolus 

Capreomycin No Effect (1) 

EntE1 - Escherichia coli Enterobactin No Effect (1)  
PA12211 - Pseudomonas aeruginosa Unknown No Effect (15) 
PheA1 - Bacillus brevis Gramicidin S Not Required4 (16) 
1Structure known 
2Internal methylation domain within the adenylation domain 
3MLP is attached with Adenylation domain as a single polypeptide 
4No MLP in the genome of this organism has been identified 
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Table S2. Sequences and domain boundaries of contructs used herein. 
Protein Organism GI Accession Construct Start Residue Stop Residue 

EntF Escherichia coli (K-12 
subst W3110) 85674707 BAE76341.1 Wild Type 1 1293 

NikP1 Streptomyces tendae 10639825 CAC11137.1 Wild Type 1 677 
    Adenylation - PCP 76 677 
    P449A 1 677 
    MLP alone 1 75 

PvdL Pseudomonas 
aeruginosa PAO1 9948469 AAG05812.1 Module 2 Adenylation 1107 1631 

YbdZ Escherichia coli (K-12 
substr W3110) 85674706 BAE76340.1 Wild Type 1 72 

PA2412 Pseudomonas 
aeruginosa PAO1 15597608 NP_251102.1 Wild Type 1 72 
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