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Supplemental Table 1.  Primers Used for Mutagenesis of MU1140 
Primers                      Sequence  (5’ – 3’) 
SRWmutA_F AGAATTCAGGATGCTATCGCTGCTTTTTTTGTG  
SRWmutA_R AGAATTCAGGAAAGTTGCCATATGGTTTTGTG  
Phe1Gly_F GATCCAGATACTCGTGGCAAAAGTTGGAGCCTTTGTACG  
Phe1Gly_R CAACTTTTGCCACGAGTATCTGGATCGTCGTTGC  
Phe1Ile_F GATCCAGATACTCGTATCAAAAGTTGGAGCCTTTGTACG  
Phe1Ile_R CAACTTTTGATACGAGTATCTGGATCGTCGTTGC  
Phe1Thr_F GATCCAGATACTCGTACCAAAAGTTGGAGCCTTTGTACG 
Phe1Thr_R CAACTTTTGGTACGAGTATCTGGATCGTCGTTGC 
Phe1Ser_F GATCCAGATACTCGTTCCAAAAGTTGGAGCCTTTGTACG 
Phe1Ser_R CAACTTTTGGAACGAGTATCTGGATCGTCGTTGC 
Phe1Trp_F GATCCAGATACTCGTTGGAAAAGTTGGAGCCTTTGTACG 
Phe1Trp_R CAACTTTTCCAACGAGTATCTGGATCGTCGTTGC 
Trp4Ala_F GCAAGCCTTTGTACGCCTGGTTG  
Trp4Ala_R ACAAAGGCTTGCACTTTTGAAACG  
Trp4insAla_F GCAAGCCTTTGTACGCCTGGTTG  
Trp4insAla_R CAAAGGCTTGCCCAACTTTTGAAACG  
ΔTrp4_F ---AGCCTTTGTACGCCTGGTTG  
ΔTrp4_R CGTACAAAGGCT---ACTTTTGAAACG  
Dha5Ala_F GCACTTTGTACGCCTGGTTGTGC  
Dha5Ala_R GGCGTACAAAGTGCCCAACTTTTGAA  
Alas7insAla_F GCAACGCCTGGTTGTGCAAGGAC  
Alas7insAla_R ACCAGGCGTTGCACAAAGGCTCC  
Arg13Asp_F GACACAGGTAGTTTCAATAGTTAC  
Arg13Asp_R GAAACTACCTGTGTCTGCACAACCAG  
Phe17insAla_F GCAAATAGTTACTGTTGCTG 
Phe17insAla_R GTAACTATTTGCGAAACTCCATG 
Asn18Ala_F GCAAGTTACTGTTGCTGATTG 
Asn18Ala_R ACAGTAACTTGCGAAACTACCTG 
Outside primers are SRWmutA_F and SRWmutA_R and are homologous to the 5’ and 3’ flanking DNA. 
Underlined section represents the engineered EcoRI site. Mutations are either bolded or dashes.  

 
 



Supplemental Table 2. Aligned sequences of natural lanthipeptide variants 
Type-A1  

Lanthipeptide  
Name Core Peptide Sequence 

Nisin Group 

Nisin A(1)  I T S I S L C T P G - C K T G A L M G C N M K T A T C H C S I H V S K 
Nisin Z(2)  I T S I S L C T P G - C K T G A L M G C N M K T A T C N C S I H V S K 
Nisin Q(3)  I T S I S L C T P G - C K T G A L Q G C N L K T A T C N C S V H V S K 
Nisin F(4)  I T S I S L C T P G - C K T G A L M G C N M K T A T C N C S V H V S K 
Nisin U(5)  I T S K S L C T P G - C K T G I L M T C P L K T A T C G C H F G 
Subtilin(6)  W K S E S L C T P G - C V T G A L Q T C F L Q T L T C N C - - K I S K 
Ericin S(7)  W K S E S V C T P G - C V T G V L Q T C F C Q T I T C N C - - H I S K 
Ericin A(7)  V L S E S L C T P G - C I T G P L Q T C Y L C F P T F A K C 
Streptin(8)  V G S R Y L C T P G S C W K L V C F T T T T V K  

Epidermin 
Group 

Epidermin(9)  I A S K F I C T P G - C A K T G S – - F N S Y C C 
Epidermin [leu6](10)  I A S K F L C T P G - C A K T G S – - F N S Y C C  
Gallidermin(11)  V A S K F L C T P G - C A K T G S – - F N S Y C C  
Staphylococcin T(12)  V A S K F L C T P G - C A K T G S – - F N S Y C C 
Mutacin B-Ny266(13)  F K S W S F C T P G - C A K T G S – - F N S Y C C  
Mutacin 1140/III(14, 15)  F K S W S L C T P G - C A R T G S – - F N S Y C C  
Mutacin 1(16)  F S S L S L C S L G - C T G V K N P - F N S Y C C 
Microbisporicin(17)  V T S W S L C T P G - C T S P G G G S N C S F C C 

Pep5 Group 

Epilancin K7(18)  S A S V - L K T S I K V S K K Y C K G V - - - T L T C G C N I T G G K 
Epilancin 15X(19)  S A S I - V K T T I K A S K K L C R G F - - - S L S C G C H F S G K K 
Pep5(20)  T A G P A I R A S V K Q C Q K T L K A T R L F T V S C K G K N - G C K 
Epicidin 280(21)  S L G P A I K A T - R Q V C P - - K A T R F V T V S C K K S D C Q  

*Amino acid residues are highlighted in grey that differ from the representative sequence highlighted in yellow. 



Supplemental Table 3.  Bioactivity of Strains Producing Variants of Mutacin 1140 Compared to Wild-Type 
Mutacin 1140 

Variant Produced Mean Area* 
(mm2) 

Standard Error of the 
Mean (SEM) 

Ratio of Variant to 
Wild-Type Activities 

Statistical 
Significance 

(p value)#

Mutacin 1140 (wild-
type) 299.29 59.58 - - 

Phe1Gly 290.49 35.07 0.970577 >.05 
Phe1Ser 308.87 35.78 1.031981 >.05 
Phe1Thr 394.76 50.52 1.318951 <.05 
Phe1Ile 550.04 114.86 1.837763 <.05 
Phe1Trp 229.49 50.61 0.766769 >.05 

Trp4insAla 0 0 0 <.05 
ΔTrp4 0 0 0 <.05 

Trp4Ala 576.43 54.43 1.925944 <.05 
DHA5Ala 357.01 42.85 1.192853 >.05 

AlaS7insAla 0 0 0 <.05 
Arg13Asp 655.65 107.99 2.19062 <.05 

Phe17insAla 0 0 0 <.05 
Asn18Ala 0 0 0 <.05 

Trp4Ala-Arg13Asp 0 0 0 <.05 
* Based on 10 independent samples. 
# Student’s t Test 
 
 
 
 
 
 



 
 
Supplemental Figure 1.  MALDI TOF mass spectra for mutacin 1140 variants. Panel A. Mutacin 1140,  Panel 
B. Mutacin 1140_Phe1Gly variant; Panel C. Mutacin 1140_Phe1Ser variant; Panel D. Mutacin 1140_Phe1Thr 
variant; Panel E. Mutacin 1140_Phe1Ile variant; Panel F. Mutacin 1140_Phe1Trp variant; Panel G. Mutacin 
1140_Trp4Ala variant; Panel H. Mutacin 1140_DHA5Ala variant; Panel I. Mutacin 1140_Arg13Asp variant, 
Panel J. Mutacin 1140_∆Trp4 variant, Panel K. Mutacin 1140_Trp4insAla variant, Panel L. Mutacin 
1140_AlaS7insAla variant, and Panel M. Mutacin 1140_Phe17insAla variant.  



 
 
Supplemental Figure 2.  RP-HPLC Chromatograms of purified mutacin 1140 and variants.  
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