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Table S1. Biosynthetic gene clusters in Streptomyces sp. NRRL S-4  

  

Cluster No. NP type Size 

(kb) 

Most similar known 

cluster 

similarity 

Cluster 1 terpene 25.5  Isorenieratene 100 

Cluster 2 NRPS 50.0  Mirubactin 57 

Cluster 3 bacteriocin 111.5  Oxazolomycin 18 

Cluster 4 T1PKS 94.9  cremimycin 30 

Cluster 5 terpene 26.6  Hopene 69 

Cluster 6 T1PKS 205.0  Rifamycin 21 

Cluster 7 bacteriocin 11.3  - - 

Cluster 8 NRPS 132.6  Xiamycin A 72 

Cluster 9 butyrolactone 65.5  Chlorizidine A 11 

Cluster 10 siderophore 14.6  ficellomycin 3 

Cluster 11 terpene 21.1  - - 

Cluster 12 bacteriocin 10.2  - - 

Cluster 13 PKS/NRPS hybrid 50.7  BD-12 17 

Cluster 14 butyrolactone 10.9  Zorbamycin 6 

Cluster 15 PKS 41.0  rustmicin 33 

Cluster 16 lantipeptide 23.1  Thioviridamide S-4 100 

Cluster 17 terpene 21.0  Pentalenolactone 58 

Cluster 18 terpene 21.0  - - 

Cluster 19 ectoine 10.4  Ectoine 100 

Cluster 20 terpene 21.1  Steffimycin 16 

Cluster 21 PKS/NRPS hybrid 52.2  Cinnamycin 14 

Cluster 22 ectoine 10.4  Ectoine 100 

Cluster 23 PKS/NRPS hybrid 109.5  RP-1776 6 

Cluster 24 melanin 10.5  Melanin 100 

Cluster 25 T2PKS 49.2  Spore_pigment 83 
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Figure S1. The optimized conformers of 1 and Boltzmann populations (>1%). 

 

  
 

Conformer Ⅰ Ⅱ Ⅲ 

Boltzmann 

population (%) 

25.36 11.40 2.29 

 

 
  

Conformer Ⅳ Ⅴ Ⅵ 

Boltzmann 

population (%) 

11.44 25.44 4.35 

 

   

Conformer Ⅶ Ⅷ Ⅸ 

Boltzmann 

population (%) 

1.79 1.38 3.05 

 

 
  

Conformer Ⅹ Ⅺ Ⅻ 

Boltzmann 

population (%) 

7.10 2.48 1.36 
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Figure S2. The optimized conformers of 2 and Boltzmann populations (>1%). 
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Boltzmann 

population (%) 

15.50 57.34 5.87 
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Figure S3. MS and NMR spectra of 1 

a) IR spectrum 

 

b) HRESIMS spectrum 
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c) 1H spectrum 

 

 

 

 

d) 13C spectrum 
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e) COSY spectrum 

 

 

f) HMQC spectrum 

 



9 
 

Enlarged HMQC spectrum for CH2 correlations  

 

 
 

g) HMBC spectrum 
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h) NOESY spectrum 
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Figure S4. MS and NMR spectra of 2 

a) IR spectrum 

 

b) HRESIMS spectrum 
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c) 1H spectrum 

 

 

d) 13C spectrum 
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e) COSY spectrum 

 

 

HMQC spectrum 
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Enlarged HMQC spectrum for CH2 correlations  

 

 

 

 

f) HMBC spectrum 
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NOESY spectrum 

 

 


