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Figure S1. Structures of (A) violapyrones and (B) photopyrones. 
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Figure S2. PCR confirmation of 7002-073/pMT3 (A) and 7002-073/pWLI823 (B) 

strains. (A) lane M, 1kb DNA marker; lane 1, pMT3 (positive control); lane 2-3, 

7002-073/pMT3 . (B) lane M, 1kb DNA marker; lane 1, pWLI823 (positive control); 

lane 2-4, 7002-073/pWLI823 (lane 2-4). 

7002-073/pWLI823Brevibacterium sp. 
7002-073

7002-073/pMT3

 

Figure S3. Culture broth of the wild type and recombinant strains of Brevibacterium 

sp. 7002-073. 
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Figure S4. The HR-ESIMS spectrum of 3 

 

 

Figure S5. 1H NMR spectrum of 3 in CD3OD (600 MHz) 

 



Figure S6. The 1H-1H COSY spectrum of 3 in CD3OD (600 MHz) 

Figure S7. The HSQC spectrum of 3 in CD3OD (600 MHz) 



Figure S8. The HMBC spectrum of 3 in CD3OD (600 MHz) 

Figure S9. The NOESY spectrum of 3 in CD3OD (600 MHz) 
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Figure S10. The HR-ESIMS spectrum of 1 

 

Figure S11. 1H NMR spectrum of 1 in DMSO-d6 (600 MHz) 



Figure S12. The 1H-1H COSY spectrum of 1 in DMSO-d6 (600 MHz) 

Figure S13. The HSQC spectrum of 1 in DMSO-d6 (600 MHz) 



Figure S14. The HMBC spectrum of 1 in DMSO-d6 (600 MHz) 
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Figure S15. The HR-ESIMS spectrum of 2 

 

 



Figure S16. 1H NMR spectrum of 2 in CD3OD (500 MHz) 

20171205-BGL5-1_171206144406 #71 RT: 0.84 AV: 1 NL: 2.72E6
T: FTMS - p ESI Full ms2 303.00@cid0.00 [80.00-1000.00]

240 260 280 300 320 340 360 380 400
m/z

0

200000

400000

600000

800000

1000000

1200000

1400000

1600000

1800000

2000000

2200000

2400000

2600000

In
te

n
si

ty

303.1132

259.1239 283.6747 373.9964314.6071 347.8489243.0199 397.3513

[M - H]-

Figure S17. The HR-ESIMS spectrum of 4 

 



Figure S18. 1H NMR spectrum of 4 in CD3OD (600 MHz) 

Figuer S19. The 1H-1H COSY spectrum of 4 in CD3OD (600 MHz) 
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Figure S20. The HSQC spectrum of 4 in CD3OD (600 MHz) 

Figure S21. The HMBC spectrum of 4 in CD3OD (600 MHz) 
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Figure S22. The HR-ESIMS spectrum of 5 

 

Figure S23. 1H NMR spectrum of 5 in DMSO-d6 (600 MHz) 



Figure S24. The 1H-1H COSY spectrum of 5 in DMSO-d6 (600 MHz) 

Figure S25. The HSQC spectrum of 5 in DMSO-d6 (600 MHz) 



Figure S26. The HMBC spectrum of 5 in DMSO-d6 (600 MHz) 

Table S1. The 1H and 13C NMR chemical shifts of 1 in DMSO-d6 (600 MHz) 

Position 1 

2 8.28 (1H, s) 138.4 

3  118.1 
4 8.08 (1H, d, 7.2) 120.7 
5 7.21 (1H, m) 122.0 
6 7.25 (1H, m) 123.3 
7 7.52 (1H, d, 8.4) 112.3 
8 9.93 (1H, s) 184.9 
3a  124.1 
7a  137.1 

 

 

 

 

 

 



Table S2. The 1H and 13C NMR chemical shifts of 2 in CD3OD (500 MHz) 

Position 2 

2 7.15 (1H, s) 123.2 

3  108.0 
4 7.53 (1H, d, 7.5) 118.1 
5 6.99 (1H, t, 7.0) 118.3 
6 7.08 (1H, t, 7.0) 121.0 
7 7.32 (1H, d, 7.5) 110.8 
8 3.72 (2H, s) 30.6 
9  173.3 
3a  127.3 
7a  136.5 

 

Table S3. The 1H and 13C NMR chemical shifts of 4 in CD3OD (600 MHz) 

Position 4 

2  135.9 

3  103.9 
4 7.50 (1H, d, 7.8) 117.4 
5 6.99 (1H, m) 118.2 
6 7.01 (1H, m) 120.1 
7 7.23 (1H, d, 7.2) 110.2 
8 3.77 (2H, s) 29.8 
9  173.5 
2' 7.05 (1H, s) 122.7 
3'  112.7 
4' 7.47 (1H, d, 8.4) 118.3 
5' 6.95 (1H, m) 118.2 
6' 7.08 (1H, t, 7.8) 121.0 
7' 7.34 (1H, d, 7.8) 110.7 
8' 4.28 (2H, s) 21.8 

3a  128.6 

7a  135.7 

3a'  127.2 

7a'  136.9 

 

 



Table S4. The 1H and 13C NMR chemical shifts of 5 in DMSO-d6 (600 MHz) 

Position 5 

1  181.8 

2  155.3 

3 6.72 (1H, s) 127.0 
4  180.9 
5 8.00 (1H, d, 7.8) 126.1 
6 7.89 (1H, t, 6.6) 134.7 
7 7.85 (1H, t, 6.6) 133.6 
8 8.02 (1H, d, 7.8) 126.4 
9 2.44 (3H, s) 12.7 
4a  131.8 
8a  131.4 

Table S5. The plasmids used in this study.  

Plasmids   Description 
Reference or 
source 

pWLI806 pMT3, Integrative vector, derivative of pSET152  [1] 
pWLI823 pWLI807 derivative where G231 in VioA was 

mutated to leucine 
unpublished data 

Table S6. Primer pairs used in this study 

gene Primer pairs used for PCR confirmation of the strains (5'-3') 

thio 
thioCF: GGCCCGATCAAGGCGAATAC 
thioCR: CCGAGGAACAGAGGCGCTTA 

vioA 
vioACF:CGCACCCCCTGGTCAACGCG 
vioACR:TCACGCCGCCCAGACCCCAC 

Reference 

(1) Huang, H.; Hou, L.; Li, H.; Qiu, Y.; Ju, J.; Li, W. Microb. Cell Fact. 2016, 15, 116. 


