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Table S1. Strains and plasmids used and constructed in this study. 
Strains or plasmids  Description Reference or source

Strains 

E. coli LE392 Host strain of cosmid vector SuperCos I Stratagene 

E. coli DH5α Host strain of general clone Stratagene 

E. coli BW25113 Host strain for PCR-targeting [1] 

E. coli ET12567/pUZ8002 Host strain for conjugation [2] 

S. olivaceus SCSIO T05 Rishirilide-producing strain This study 

S. olivaceus SCSIO T05R Rishirilides-free strain originated from 

S. olivaceus SCSIO T05 

This study 

S. olivaceus SCSIO T05RX Rishirilides/xiamycins-free strain 

originated from S. olivaceus SCSIO T05

This study 

S. olivaceus SCSIO T05RXL Rishirilides/xiamycins/lobophorins-free 

strain originated from S. olivaceus 

SCSIO T05 

This study 

Plasmids 

SuperCosI Ampr, Kanr, cosmid vector Stratagene 

pIJ790 Cmlr, including λ-RED (gam, bet, exo) 

for PCR-targeting 

[3] 

pIJ773 Aprr, source of acc(3)IV and oriT 

fragment 

[3]  

pUZ8002 Kanr, including tra for conjugation [4] 

p01-07D Ampr, Kanr, harboring lbpC4 gene This study  

p21-02E Ampr, Kanr, harboring lbpC4 gene This study  
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Table S2. Primers used in this study. 
Primer Sequence (5`-3`) 

For PCR screening of genomic library 

lbp-scr-1F AGCGATCCCAAGGTGACGCT 

lbp-scr-1R ACGGATTCCAGCGAGTCGCA 

lbp-scr-2F ATGGAAACCGAACCCGTCA 

lbp-scr-2R ACCTACCCCTTCCAACACCA 

For construction of gene disruption mutant 

lbpC4_fw CTCGCCCCGGTCCCAGTTCAGCGCGTCGAGCATCTCGTCATTCCGG

GGATCCGTCGACC 

lbpC4_re GACGTGGACCTCCTCGTCATGGGCACCTCGTCGCCCGACTGTAGG

CTGGAGCTGCTTC 

lbpC4_Kon_fw TCCACTTGCTGGACTCGAT

lbpC4_Kon_re TGAGCGTTTACCTGCACTC

Sequencing of lbpP2 

lbpP2_fw CGTGGGAACAGCACACGA 

lbpP2_re GACCTGCACGGATTCCAG 
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Table S3. Summary of 1H (500 MHz) and 13C NMR (125 MHz) spectroscopic data of 
compound 1 in DMSO-d6. 

position δC type δH mult. (J in Hz) position δC type δH mult. (J in Hz) 

1 167.4, C  Sugar A 

2 102.3, C  A-1 97.6, CH 4.72, d (3.4) 

3 203.0, C  A-2 32.0, CH2 1.58, overlapped; 2.29, 

overlapped 

4 50.6, C  A-3 66.9, CH 3.99, overlapped 

5 43.0, CH 2.01, overlapped A-4 70.8, CH 3.22, overlapped 

6 30.8, CH 1.58, overlapped A-5 64.2, CH 3.99, overlapped 

7 41.5, CH2 1.58, overlapped; 1.77, 

overlapped 

A-6 18.0, CH3 1.18, overlapped 

8 34.0, CH 2.29, overlapped Sugar B 

9 83.6, CH 3.37, dd (4.9, 10.0) B-1 91.3, CH 5.17, overlapped 

10 37.9, CH 2.01, overlapped B-2 35.2, CH2 1.77, overlapped; 2.01, 

overlapped 

11 125.9, CH 5.82, d (10.4) B-3 66.3, CH 3.99, overlapped 

12 126.3, CH 5.42, m B-4 82.2, CH 3.22, overlapped 

13 52.1, CH 3.53, d (3.8) B-5 62.0, CH 3.99, overlapped 

14 134.3, C  B-6 17.5, CH3 1.18, overlapped 

15 124.0, CH 5.17, overlapped Sugar C 

16 29.3, CH2 2.29, overlapped C-1 99.2, CH 4.89, d (9.4) 

17 70.9, CH 3.99, overlapped C-2 37.9, CH2 1.58, overlapped; 2.01, 

overlapped 

18 140.5, C  C-3 62.0, CH 4.22, d (2.0) 

19 117.9, CH 5.17, overlapped C-4 81.5, CH 2.82, dd (2.2, 9.3) 

20 39.9, CH 3.49, d (10.3) C-5 67.6, CH 3.76, m 

21 121.2, CH 5.17, overlapped C-6 18.3, CH3 1.18, overlapped 

22 136.7, C  C-7 55.7, CH3 3.22, overlapped 

23 31.2, CH 2.29, overlapped    

24 34.5, CH2 1.77, overlapped; 2.01, 

overlapped 

   

25 82.3, C     

26 196.6, C     

27 14.3, CH3 1.52, s    

28 22.1, CH3 0.64, s    

29 13.9, CH3 1.12, d (6.8)    

30 13.7, CH3 1.34, s    

31 14.6, CH3 1.37, s    

32 21.6, CH3  1.80, s    

33 19.6, CH3 1.24, d (7.1)    
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Figure S1. Structures of spirotetronate antibiotics. 
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Figure S2. HRESIMS spectrum of 1. 

 

 
Figure S3. 1H NMR spectrum of 1 in DMSO-d6. 
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Figure S4. 13C NMR spectrum of 1 in DMSO-d6. 
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Figure S5. Sequence alignment of LobP2, KijB3 and LbpP2. The FAD binding 

domains showed in the light blue box; the missing region showed in the pink box. 
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Figure S6. LbpC4 disruption in S. olivaceus SCSIO T05RX via PCR-targeting. 
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