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Fig. S1. Maximum-likelihood tree (MEGA 7.0) showing the relationships between 

strain YINM00002 and related members of the genus Kitasatospora. Bootstrap values 

(>50%) based on 1000 replicates are shown at the branch nodes. Streptacidiphilus albus 

NBRC 100918T was used as the outgroup. Bar, 0.5% sequence divergence. 
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Fig. S2. Maximum-parsimony tree (MEGA 7.0) showing the relationships between 

strain YINM00002 and related members of the genus Kitasatospora. Bootstrap values 

(>50%) based on 1000 replicates are shown at the branch nodes. Streptacidiphilus albus 

NBRC 100918T was used as the outgroup. 
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Fig. S3. The similarity of actinomycin D biosynthetic gene cluster in YINM00002 with 

the known one. 

 

 

 

Fig. S4. The genes from actinomycin D biosynthetic gene cluster were high similar to 

4-MHA biosynthetic genes. 

 

 

 

Fig. S5. 1H NMR (600 MHz) spectrum of actinomycin D (1, in CDCl3‐d) 

 

 

 

 

 



 

 

Fig. S6. 13C NMR (150 MHz) spectrum of actinomycin D (1, in CDCl3‐d) 

 

 

 

 

Fig. S7. (+) HRESIMS data of actinomycin D (1) 

 

 

 



 

Fig. S8. 1H NMR (600 MHz) spectrum of actinomycin V (2, in CDCl3‐d) 

 

 

 

Fig. S9. 13C NMR (150 MHz) spectrum of actinomycin V (2, in CDCl3‐d) 

 

 



 

Fig. S10. (+) HRESIMS data of actinomycin V (2) 

 

  

Fig. S11. 1H NMR (400 MHz) spectrum of actinrhater A (3, in DMSO‐d6) 

 



 

Fig. S12. 13C NMR (100 MHz) spectrum of actinrhater A (3, in DMSO‐d6) 

 

 

Fig. S13. COSY spectrum (400 MHz) of actinrhater A (3, in DMSO‐d6) 

 



 

Fig. S14. HSQC spectrum (400 MHz) of actinrhater A (3, in DMSO‐d6) 

 

 

 

Fig. S15. HMBC spectrum (400 MHz) of actinrhater A (3, in DMSO‐d6) 

 



 

Fig. S16. NOESY spectrum (400 MHz) of actinrhaters A (3, in DMSO‐d6) 

 

 

Fig. S17. (-) HRESIMS data of actinrhaters A (3) 

 



 

Fig. S18. The UV spectrum of actinrhater A (3) 

 

 

Fig. S19. 1H NMR (600 MHz) spectrum of actinrhater B (4, in DMSO‐d6) 

 



 

 

Fig. S20. 13C NMR (150 MHz) spectrum of actinrhater B (4, in DMSO‐d6) 

 

 

Fig. S21. COSY (600 MHz) spectrum of actinrhater B (4, in DMSO‐d6 ) 

 



 

Fig. S22. COSY (600 MHz) spectrum of actinrhater B (4, in DMSO‐d6 +D2O) 

 

 

Fig. S23. HSQC (600 MHz) spectrum of actinrhater B (4, in DMSO‐d6) 

 



 

Fig. S24. HMBC (600 MHz) spectrum of actinrhater B (4, in DMSO‐d6) 

 

 

Fig. S25. ROESY (600 MHz) spectrum of actinrhater B (4, in DMSO‐d6) 

 

 



 

Fig. S26. (+) HRESIMS data of actinrhater B (4) 

 

 

Fig. S27. The UV spectrum of actinrhater B (4) 

 



 

Fig. S28. (-) HRESIMS data of rhamnose from actinrhater A (3)  

 

 

Fig. S29. (-) HRESIMS data of rhamnose from actinrhater B (4)  

 

 

 

 



 

Fig. S30. The rotation values of L-rhamnose-standard (0.1 mg/mL). 

 

 

Fig. S31. The rotation values of rhamnose actinrhater A (3) (0.1 mg/mL). 

 



 

Fig. S32. The rotation values of rhamnose from actinrhater B (4) (0.1 mg/mL). 

 


