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Figure S1: HRMS–ESI spectrum of compound 1. 

 

 

Figure S2: IR spectrum of compound 1 in MeOH. 

  

Sample Name:  hsx-140163

Sample Form:  KBr

Path of File:  E:\data

Date of Measurement: 2022/3/29

Resolution:  4

Aperture Setting:  6 mm

Number of Background Scans:  16

Number of Sample Scans: 16

Beamsplitter Setting:  KBr

Source Setting:  MIR

Instrument Type: BRUKER  VERTEX 70

Soft Version: OPUS8.1
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Figure S3: 1H NMR spectrum of compound 1 (600 MHz, CD3OD). 

 

 

Figure S4: 13C NMR spectrum of compound 1 (150 MHz, CD3OD). 
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Figure S5: HSQC spectrum of compound 1 (600 MHz, CD3OD). 

 

 

Figure S6: HMBC spectrum of compound 1 (600 MHz, CD3OD). 
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Figure S7: HRMS–ESI spectrum of compound 2. 

 

 

Figure S8: 1H NMR spectrum of compound 2 (600 MHz, DMSO-d6).  
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Figure S9: 13C NMR spectrum of compound 2 (150 MHz, DMSO-d6). 

 

 

Figure S10: HSQC spectrum of compound 2 (600 MHz, DMSO-d6). 
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Figure S11: 1H-1H COSY spectrum of compound 2 (600 MHz, DMSO-d6). 

 

 

Figure S12: HMBC spectrum of compound 2 (600 MHz, DMSO-d6). 
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Figure S13: NOESY spectrum of compound 2 (600 MHz, DMSO-d6). 
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Figure S14: 1H NMR spectrum of compound 3 (600 MHz, CDCl3). 

 

 

Figure S15: 13C NMR spectrum of compound 3 (150 MHz, CDCl3). 
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Figure S16: 1H NMR spectrum of compound 4 (600 MHz, DMSO-d6). 

 

 

Figure S17: 13C NMR spectrum of compound 4 (150 MHz, DMSO-d6). 
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Figure S18: 1H NMR spectrum of compound 5 (600 MHz, DMSO-d6). 

 

 

Figure S19: 13C NMR spectrum of compound 5 (150 MHz, DMSO-d6). 
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Figure S20: 1H NMR spectrum of compound 6 (600 MHz, CDCl3). 

 

 

Figure S21: 13C NMR spectrum of compound 6 (150 MHz, CDCl3). 
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Figure S22: HRMS–ESI spectrum of compound 8. 
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Figure S23: MS analysis of DatA reaction mixture. 
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Table S1: Annotations of ORFs in the dat biosynthetic gene cluster. 

ORF bp/AA Proposed function Identity (%) Accession 

datA 2763/920 peptide synthetase 95 KKZ69024.1 

datB 927/308 dehydratase 96 KKZ69023.1 

datC 405/134 limonene-1,2-epoxide hydrolase 98 KKZ69022.1 

Orf1 897/298 hypothetical protein VO63_36430 91 KKZ69021.1 

Orf2 681/226 ACP phosphodiesterase 95 KKZ72150.1 

Orf3 1368/455 phospho-2-dehydro-3-deoxyheptonate aldolase 96 KKZ72151.1 

Orf4 1194/397 chorismate synthase 91 WP_028797313.1 

Orf5 315/104 chorismate mutase 84 KKZ72152.1 

datD 1443/480 bilirubin oxidase 81 KKZ72238.1 

Orf6 366/121 HxlR family transcriptional regulator 99 KKZ72153.1 

Orf7 468/155 hypothetical protein VO63_19350 93 KKZ72154.1 

datE 930/309 NADPH-dependent oxidoreductase 95 KKZ72155.1 
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Table S2: Strains and plasmids used and generated in this study. 

Stains/Plasmids Characteristics Source 

Streptomyces 

S. sp. KIB-H1544 Native producer Isolated 

KIB-H1544-∆datA datA inactivation mutant of S. sp. KIB-H1544 This study 

Escherichia coli 

DH5α Host strain for cloning Invitrogen 

BL21(DE3)  Host strain for expression of protein Laboratory stock 

BW25113/pIJ790 Host strain for PCR targeting Laboratory stock 

ET12567/pUZ8002  Donor strain for conjugation Laboratory stock 

XL1-blue MR Host strain for genomic library Agilent Technologies 

Plasmids 

pIJ773  Aprr, Plasmid containing the apramycin resistance gene Laboratory stock 

pSuperCos I-21A4  Kanr, Cosmid containing dat gene cluster used for knockout This study 

p21A4-ΔdatA Aprr, gene inactivation clone used for mutant ΔdatA This study 

pETDuet-sfp Ampr, plasmid for the expression of protein Laboratory stock 

pETDuet-sfp-DatA Ampr, plasmid for the expression of datA This study 

pETDuet-sfp-EchA Ampr, plasmid for the expression of echA This study 

Abbreviations: Kanr, kanamycin resistance; Aprr, apramycin resistance; Ampr, 

ampicillin resistance. 
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Table S3: Primers used in this study. 

Target gene Primer 

names 

Sequences 

Primers for screening libraries 

1544SL-1 
1544SL-1F TTCCTGCGACTGGTCTCCCG 

1544SL-1R CGCCGTTGACGATGATGCTG 

1544SL-2 
1544SL-2F CGAAGAACAACGAGGTGTG 

1544SL-2R CGCTTGAAGTAGAGCATCG 

Primer pairs used for mutant producer strain construction 

ΔdatA 
datA-F ATGACCGTGGCCATCCCATCGACCCGGACCGTCGCGGACATTCCGGGGATCCGTCGACC 

datA-R CCGACATGCCGCGGACGTGGCCGGACGGGGAGTACGTGCTGTAGGCTGGAGCTGCTTC 

Primer pairs used for PCR verification of the double cross-over mutant 

ΔdatA 
datA-F-YZ TACTACGCCGAGAGCGACG 

datA-R-YZ CACCTCGTTGTTCTTCGCG 

Primer pairs used for protein expression 

DatA 
Duet-DatA-F cgcggatccgATGACCGTGGCCATCCCAT 

Duet-DatA-R cgagctcTACTTGCCGTCGCCGAGCG 

EchA 
Duet-EchA-F cgcggatccgATGACGTCACAACCCTGGA 

Duet-EchA-R cgagctcCTATGCCCGGCCCGTGGCC 
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