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Figure S1. HPLC and TLC comparisons between synthetic [(23S)-2, and 3], and natural prodiginines (2*, and 3*) 

 

2*-Isolated from S. venezuelae JND2ΔG 

(23S)-2-Synthesized product 

3*-Isolated from S. venezuelae JND2ΔG 

3-Synthesized product 
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Figure S2. LC-MS (EIC) profiles of 5 and [23-d]-5 from feeding of (23S)-2, (23R)-2, 3 and [23-d]-2 to S. venezuelae MarG. 

(A) EIC for m/z 422.24-422.25, corresponding to [M + H]
 +

 for 5, from LC-MS analysis of extracts of S. venezuelae MarG fed with 

(23S)-2. (B) MS spectrometry of 5 from extracts of S. venezuelae MarG fed with (23S)-2. (C) EIC for m/z 422.24-422.25, 

corresponding to [M + H]
 +

 for 5, from LC-MS analysis of extracts of S. venezuelae MarG fed with (23R)-2.  (D) MS spectrometry 

of 5 from extracts of S. venezuelae MarG fed with (23R)-2. (E) EIC for m/z 422.24-422.25, corresponding to [M + H]
 +

 for 5, from 

LC-MS analysis of extracts of S. venezuelae MarG fed with 3. (F) MS spectrometry of 5 from extracts of S. venezuelae MarG fed 

with 3.  (G) EIC for m/z 423.24-423.25, corresponding to [M + H]
 +

 for [23-d]-5, from LC-MS analysis of extracts of S. venezuelae 

MarG fed with [23-d]-2. (H) MS spectrometry of [23-d]-5 from extracts of S. venezuelae MarG fed with [23-d]-2. 
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Figure S3. ESI-CID-MS
2
 profile of 4, [23-d]-4, 5, and [23-d]-5 from feeding experiments with S. venezuelae MarG:  A. The 

MS/MS profile of 4 from S. venezuelae marG fed with (23S)-2; B. The MS/MS profile of 5 from S. venezuelae marG fed with 

(23S)-2; C. The MS/MS profile of 4 from S. venezuelae marG fed with 3; D. The MS/MS profile of 5 from S. venezuelae marG fed 

with 3; E. The MS/MS profile of [23-d]-4 from S. venezuelae marG fed with [23-d]-2; F. The MS/MS profile of [23-d]-5 from S. 

venezuelae marG fed with [23-d]-2.  
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Figure S4. MS profile of [23-d]-4, and 4 (~1.2:1 ratio), and [23-d]-5, and 5 from feeding of [23-d]-2 to S. venezuelae MarG 

 

Figure S5. LC-MS (EIC) profiles of 58, 60, and 62 from feeding of 34–36 to S. venezuelae MarG. (A) EIC for m/z 406.28-406.29, 

corresponding to [M + H]
 +

 for 60, from LC-MS analysis of extracts of S. venezuelae MarG fed with 35. (B) MS spectrometry of 

60 from extracts of S. venezuelae MarG fed with 35. (C) EIC for m/z 436.29-436.30, corresponding to [M + H]
 +

 for 62, from LC-

MS analysis of extracts of S. venezuelae MarG fed with 36.  (D) MS spectrometry of 62 from extracts of S. venezuelae MarG fed 

with 36. (E) EIC for m/z 366.21-366.22, corresponding to [M + H]
 +

 for 58, from LC-MS analysis of extracts of S. venezuelae 

MarG fed with 34. (F) MS spectrometry of 58 from extracts of S. venezuelae MarG fed with 34.   
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Figure S6. ESI-CID@20, 30, 40-MS
2
 profiles of 58 from S. venezuelae marG fed with 34. 

 

 

Figure S7. ESI-CID@20, 30, 40-MS
2
 profiles of 60 from S. venezuelae marG fed with 35. 
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Figure S8. ESI-CID@20, 30, 40-MS
2
 profiles of 62 from S. venezuelae marG fed with 36. 

 

 

Figure S9. MS profile of 64–66 from feeding of 39–41 to S. venezuelae MarG 
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Table S1. Strains, plasmids and cosmid used in this study 

Strains Relevant genotype/comments Source/ 

Reference 

Escherichia coli One Shot TOP10 F
- 
mcrA Δ(mrr-hsdRMS-mcrBC) ϕ80lacZΔM15 ΔlacX74 

recA1araD139 Δ(araleu) 7697 galU galK rpsL (StrR) endA1 

nupG 

Invitrogen 

E. coli ET12567(pUZ8002) dam dcm hsdS, pUZ8002 1 

Streptomyces venezuelae ATCC 

15439 

Wild-type pikromycin, methymycin, and neomethymycin 

producer 

2 

S. venezuelae MarG S. venezuelae host the marG gene under the control of ermE* 

promoter 

This study 

Plasmids and cosmid   

pCR8-GW-TOPO High copy number PCR cloning vector containing T7 and SP6 

RNA polymerase promoters flanking a multiple cloning region 

within the alpha-peptide coding region of the enzyme beta-

galactosidase; bla. 

Invitrogen 

pET15b T7 promoter, RBS, N terminal 6x His Tag, bla, pBR322 origin Novagene 

pSE34 pWHM3 with ermE
*
 promoter, bla, tsr Pfizer Inc. 

pIJ778 pBluescript KS (+) containing the spectinomycin/streptomycin 

resistance gene aadA and the oriT of plasmid RP4, flanked by 

FRT sites 

3 

pMarG-topo 

1.4 kbp DNA fragment containing marG gene in pCR8-GW-

TOPO 

This study 

pMarG-15b pET15b with 1.4  kbp NdeI-BamHI  marG ORF This study 

pMarG-34 pSE34 with 1.4  kbp XbaI-HindIII  marG ORF along with RBS This study 

pMarG-34S bla in pMarG-34 replaced with aadA-oriT cassette This study 

8A7 A SuperCos1 cosmid carrying the mar gene cluster together with 

6 kbp of primary metabolic genes 

4 

 

Table S2. Primers used in this study 

Primer Sequence 

marG-15bF 5ʹ-CATATGCTCGGCGGGAAACTCGAAAG-3ʹ 

marG-15bR 5ʹ-GGATCCTCAGGACCGCGCCGCCGCGC-3ʹ 

Amp-SpF 5ʹ- TGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGATTCCGGGGATCCGTCGACC-3ʹ 

Amp-SpR 5ʹ- AATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTATGTAGGCTGGAGCTGCTTC-3ʹ 

 



S-9 

 

 

Table S3. HPLC gradient used for synthetic [(23S)-2 and 3], and natural prodiginines (2* and 3*) 

Time  

(min) 

Flow rate 

(ml/min) 
% A

a
 % B

b
 

0 0.3 100 0 

10 0.3 25 75 

15 0.3 0 100 

20 0.3 15 85 

25 0.3 25 75 

40 0.3 100 0 
a
Buffer A: water/acetonitrile/methanol/TFA (50:10:40:0.1) 

b
Buffer B: 100% methanol/0.1% TFA 

 

Table S4. LC-MS gradient used for analysis of S. venezuelae MarG fed with synthesized 

hydroxyundecylprodiginines 

Time 

 (min) 

Flow rate 

 (mL/min) 

%Water
a
 %Methanol

a
  

0 0.25 90 10 

5 0.25 90 10 

70 0.25 0 100 

80 0.25 0 100 

81 0.25 90 10 

90 0.25 90 10 

a
 Contained 0.05% HCOOH 
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